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1. Introduction

This report documents the development of the phase 11 Residential Solutions Workbook (RSW).
The RSW Il is a set of workbooks that aggregates and displays energy and market data at the
measure level for four plug load devices. Data in the RSW Il were drawn from evaluations,
engineering studies, market characterization reports, and other market data. The four RSW Il
Version 1.0 tools were released in July, 2015 and are available at http://www.calmac.org.

1.1. Dashboard Purpose

The RSW 11 is a set of tools to support residential energy efficiency program planning. The RSW
data is intended to provide a single quick reference or starting point to present measure-level and
device-level data about a single product, allowing users to prioritize opportunities and identify
gaps in available data. The RSW 11 is not intended to serve as a business or market planning tool,
nor is it intended to directly support forecasting or reporting.

1.2. Project Background

The RSW 11 is the second phase in the RSW project, managed by Pacific Gas and Electric
Company (PG&E) on behalf of the California investor-owned utilities (IOUs). The RSW | was
initiated in 2013 by the 10Us and completed in July 2014. Both the RSW | and RSW 11 were
conceived as a set of MS Excel workbooks that would aggregate data for plug load devices,
modeled on the Lighting Solutions Workbook (LSW), a similar project that was first completed
in January 2012. The RSW I also builds upon a previous Water Heater dashboard project
initiated by the PG&E team and Research Into Action. Through the RSW 11 project, the draft
PG&E water heater workbook was updated and expanded to apply to all the California IOUs.

1.3. Next Steps

The RSW 11 Versions 1.0 provide the most up-to-date data available at the time of completion.
To inform planning, the team recommends updating these data every two years, at a minimum.
As part of the product-specific research, the project team has identified a number of potential
additions to these workbooks, which are noted in the Next Steps chapter.

research ) into ) action Introduction | Page 1
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2.

RSW Il Overview

2.1.

Research Approach and Activities

The project team developed the RSW 11 as a MS Excel workbook with a summary interface. The
RSW was developed through close collaboration between Research Into Action and the
California PLA team, led by PG&E. The process of designing the RSW Il included:

)

Identifying devices and market indicators. The California PLA team identified a list of
four high priority devices to include in the RSW 11 project, and subsequently added water
heaters, for which the project team had begun a workbook for PG&E in 2012. The project
team developed a list of market indicators based on an assessment of key product
tracking and program planning inputs with publicly available data. These market
indicators included both quantitative market data and qualitative device trends. The
project team worked with the PLA team to revise and refine this list based on data
availability and the inputs that are most important to characterizing and tracking product
markets. While the list of market indicators are as similar as possible across the five
device workbooks, some differences are included based on product characteristics and
data availability.

Assessing user requirements for the workbook. The project team adapted the design of
the existing water heater workbook to form the design of the RSW Il workbooks.
Following the RSW | model, this design is intended to provide easy access to key
information via the summary tab, and provide more detailed information on supporting
tabs.

Building and verifying the Excel workbook. The project team built the workbook using
the sources and market indicators identified above. To ensure data accuracy, a second
team member verified all the data collected. The project team kept the five dashboards as
parallel as possible, but

Soliciting input from the PLA team. The PLA team provided input on draft dashboards
at multiple stages throughout the workbook development process.

Presenting the workbooks. The project team presented the draft final dashboards to
make the PLA team aware of the resource and solicit final comments on their design and
contents.

research ) into ) action RSW Il Overview | Page 2
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2.2. Devices and Measures

The RSW Il includes a separate workbook for each of five devices identified by the 10Us for this
research. Working with the PG&E team, the project team developed a list of measures for each
product. Table 2-1 lists the four devices and the measures researched for each.

Table 2-1: Device and Measure List

PrRoDuUCT MEASURES

Advanced Power Strips Tier 1 - Timer
Tier 1 - Remote Switch
Tier 1 - Master-Controlled
Tier 1 - Masterless
Tier 2 - Motion Sensing
Tier 2 - IR Sensing

Clothes Dryers Standard Electric
ENERGY STAR® - Standard Electric
ENERGY STAR 2014 Emerging Technology Heat Pump Hybrid
Heat Pump (International)
Compact Electric (120V)
Compact Electric (240V)
Vented Compact Electric (240V)
ENERGY STAR - Compact Vented Electric
ENERGY STAR - Compact Ventless Electric (240V)
ENERGY STAR - Compact Ventless Electric (120V)
Vented Gas
ENERGY STAR - Standard Gas

Pool Pumps Dual-Speed
Variable-Speed
Consortium for Energy Efficiency (CEE) Tier 1
CEE Tier 2

Air Cleaners Air Cleaner
ENERGY STAR Air Cleaner

Water Heaters Electric Federal Baseline
Heat Pump
Point-of-Use
Electric Whole-home Tankless
Gas Federal Baseline
Gas Storage ENERGY STAR
Condensing Storage ENERGY STAR
Condensing Tankless

research )into ) action’ RSW Il Overview | Page 3



Residential Solutions Workbook Phase II: Measure View

PRrRobDuCT MEASURES
Gas Whole-home Tankless
Gas Whole-home Tankless ENERGY STAR
Gas Hybrid
Solar

2.3. Workbook Structure

Each device workbook contains summary tabs, qualitative data tabs, quantitative data tabs, and
source information tabs:

Yy Summary view tabs: Compact visual displays of market data and a summary of
qualitative data associated with each measure. The summary tabs are the user’s primary
entry point to each RSW.

y  Quantitative data tabs: All quantitative data displayed in the workbook including
energy savings, retail availability, measure cost, and market penetration. The header rows
in this tab include the market indicator description, territory (national, state, or IOU
territory), year, and source number. These numbered sources appear on the source
information tab. The quantitative data tabs may be useful to users seeking to export data
from each RSW.

y  Qualitative data tabs: All qualitative data displayed in the workbook including measure
descriptions, energy savings sources of uncertainty, barriers, and program opportunities.
The header rows in this tab include the market indicator description, territory (national,
state, or 10U territory), year, and source number. These numbered sources appear on the
source information tab.

y  Source information tabs: A complete list of the sources for each data point in the
workbook. Source numbers are used consistently within each workbook.

As appropriate, most workbooks have one tab for quantitative data and another for qualitative
data; where there was too much qualitative data to show on one tab, some workbooks contain
separate tabs organized by market indicator. The following sections provide descriptions of the
tabs in each device workbook.

2.3.1. Advanced Power Strips

2.3.1.1. Summary View Tab

The summary view tab displays current market data, technology features, barriers, and program
opportunities:

y  Market data: Provides national and 10U level data for each advanced power strip (APS)
measure including retailer availability, unit energy savings, technical potential, market

research ) into ) action RSW Il Overview | Page 4
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penetration, and program delivery channel. A dropdown allows users to select an 10U to
display relative technical potential (kWh) in the IOUs’ service territories by end use.

y  Technology features: Provides the definition for each measure as well as a summary of
technology limitations, technology trends, and applications for each measure.

y  Barriers and program opportunities: Provides a summary of sources uncertainty for
energy savings estimates, barriers to adoption, market failures, and program
opportunities.

Additionally, the tab provides links to the various market indicators collected and a “read me”
with a brief introduction to the workbook. Under each column in the summary view is a data
link, which will take the user directly to the relevant source in the workbook.

Figure 2-1 shows a screen shot of the summary view tab.

Figure 2-1: Advanced Power Strips Summary View Tab Snapshot

Advanced Power Strips Residential Solutions Workbook L USer NOte: (... allslink to data tab lncation
<
Market Data Summary
2014 2014 2014 2014 2014 2013 2013 2013 2013 2013 2014
Hiational Hational Natiorial SDGHE SDGEE National Ristiorial Massachusetts Rational
APS Measure % Retailers Number of Marker Pragram Delivery Channel
N Average Work Paper UES Market UES = = - ~
Carrying Models Recail Cost Technical Potential (kwh] Peneuatio Direct Mail- Instant Coupo
In-Store  Available Entertainment Home Office  Ententainment Home Office  Entertainment Home Dffice n Install in  Rebate n
Timer 40 2 327 Il s <
y Remote Switch  #n:; I <zl 50 I
£ Master-Controll oo, [N < 5+ I 347 I o5 1 25 1 50 B 2 1 53,693,081 MM o+ o+ o« s
Masterless 2o M 2 | a0 I
§ Motion Sensing 10: I + 350 I 2 e < <
£ IR Sensing 1 1 z | o7 I o DD &+ <« «
Dats Data Data Data Dats Data Data Dats Data Dtz
Technology Features Barriers and Program Opportunites
Crrergy
Measure  Teasureand oo logy | Measure Savings (et Skt Market Program
APS Measure N Technology A < -
Definition E——— Trends Applications I?oulces of Utilities e Failures  Opponunities
e
« Userbehavior = Product  dwarenessof e Limited « Consider
. el v wFF diversity benefits availability directinstall
Timer ,«u.u‘i:::::v,w“ Certain hours « Reliability of J—
APS a Uncertaintiesin = High cost o Consumer
device-level  swareness alncrease
P S » Canflicts savings » Mo nationally in-store
Remote Switch  canboturncdaftbrthonrs  Lzer behavior . betw een builk- recognized availability
location
inensngy @ Consistency of  standard
% saving performanae « Paint-of-
= technalagy in Llow purchase
Master- Incamrect Peripheral connected # Mo pre-defined  replacement materials to
Controlled installation electronics devices technicalspec  rates increase
consumer
» Customer understanding
atisfaction
Masterless Groupsof
electronics
= Targst specific
Motion Sensing Sensar Mult-sensen, - oioe

limitationsterrors Cloud-based

2.3.1.2. Additional Research Tab

The additional research questions tab provides a summary of data collected to address specific
guestions regarding APS suggested by 10Us through a separate contract, the forthcoming Work
Paper Update Project. Information found on this tab includes

y  The number of, penetration, and saturation of TVs in California households, by IOU
service territory.

y  Information regarding television replacement rates.
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y  Program information, including program design type, number of programs, measure type,
incentive type, and incentive amount.

y  Additional research questions that would require collection of primary source data.

Figure 2-2 shows a screen shot of the additional research tab.

Figure 2-2: Advanced Power Strips Additional Research Tab Snapshot

| This research has been conducted as part of arelated market research project for advanced power strips. This research is in DRAFT form.

Number of Televisions in California

Soaree S CE A SEECEASS Multiple sources N hittps: i census. gowinew s roomit
1ou Number homes with TVs Penetration Saturation Population Average household size
Statewide 32,224,200 0987 247 28232521 29
PG&E 12,153,103 0973 228 16,000,000 23
SCE 32,087,034 0,935 EES 14,000,000 29
SDG&E 2881412 0,952 255 2,300,000 29

Television Replacement Rates
Findings Year Source

Industry experts estimated a shift in replacement rates from the typical & to 10 year replacement cycle for CRT

TWs, to a6 to 8 year cycle for Flat-panel televizions. Largely driven by increasing screen sizes. 2013 http:ttwww.coming.cominews_senterfeatures! TV_replacement_

In national th kb L about 2024 of LS. h holds h. ted hasil T .
:e?:;:z;l:weys ouering pastien years, abod ° oUsERGlIs have reparted purenasing anew 2014 httpottwww lzichtmanresearch.comiresearchinotes03_2014 pdf

The average age of TVs in households that plan to replace their TVs in the neat 12 months is 6.1 years. 2012 hittpottwww. display-central. comifree-news tdisplay-dailtbring-out-your-dead

Program Information
Source: E Source, 2013
OFf the 3% programs identified there are 5 program design typ

Program design Mumber of Programs Measure Types Incentive Type Incentive amount Evaluated Savings
‘Whole-house or walk-through audits 12 Master-controlled Direct Install Free Unkrnown

Froduct rebates 9 Master-controlled and Timer Mail-inrebate $5.00 - $10.00 Unknown

Online store T Master-controlled and occupancy s Instant rebate, mail-in rebate $10 - $20.72; 20 discount Unknown

Fietail program § Mazter-controlled and Timer Instant rebate, Coupon $4.00 - $20.00 8.3 kWhiyr (Gross): 57 to 75.04 kil
Mew homes beyond code 1 Master-controlled Inztant rebate Up to £14.00 Unkniown

Findings:

Tier 2 AP'S are only incented through online stares; no direct-install program:s for Tier 2 AP'S could be Found
Direct install programs are the most common program type, Followed by product rebates.
Currently, there is no publicly available evaluated energy savings azsociated with Tier 2 APS.
Programmatic Considerations
Direct Install may be a very expensive proposition For Plug Load and Appliance program, but I0Us already have ather DI programs [like income qualified ESA) where APSs are already
installed. Tier 2 may be viable for this program too, though there could be concerns about the satisfaction with device.

Additional Research Questions

Question Potential Source(s)
What iz the market penetration of Tier 2 APS? Intervizws with manufacturers [Tricklestar, WattStopper, Embertec] reqarding sales of Tier 2 APSs
What are the customer benefits and barriers ta various delivery models? Intervigws with program implementers associated identified in “program data” tab

What iz the best delivery model for APS, aceounting for both validation of correct customer installation and

maimizing sales uolume? Intervigws with program implementers associated identified in “program data” tab

Should the I0Us Focus on direct install or focus on getting retailers to stock these tier 2 products? Interviews with program implementers associated identified in "program data® tab

2.3.1.3. Measure Market Data Tab
The measure market data includes the three quantitative market indicators for each measure:

y  Retail availability: National data collected from retailer websites visits. Retailers were
selected based on top 10 retailers (by 2014 sales) and top 10 consumer electronics
retailers (2014 sales). Data includes the number of brands, number of models, and
availability of each measure at retailers.

y  Unit cost: Cost data collected during retailer website visits as well as measure cost, direct
installation cost, total installed cost, and incremental cost from additional sources.

y Unit energy savings: National and regional data, including the most recent unit energy
consumption (UEC), range of UEC, baseline UEC, and unit energy savings (UES) range,
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by end use. Additionally, savings data from 10U workpapers and technical potential

savings by IOU and end use are includ

ed.

Figure 2-3 shows a screen shot of the market data tab.

Figure 2-3: Advanced Power Strips Market Data Tab Snapshot

Year’ 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014
Territory National National National National National National National National National National
Source # | Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary
Notes Data collected from retailer web Retail lected ba:
56 of Retailers
Measure is Measure is That Carry 1+
Tier | ™ |Measure ~ |gofbrands | ” |#ofmodels | ™ |Available Onlir ™ |Available In-5t. ™ | Model ~ | Amazon ~ |Apple ~ |Best Buy ~ |cow ~ |costco ~1
1 Timer Power Strip 14 22 Yes No 405 Yes No No Yes No
1 Remote Switch Power Strip ] 3 Yes Yes 40% Yes Yes No Yes No
1 Master-Controlled Power Strip 18 54 Yes Yes 80% Yes No Yes Yes No
1 Masterless Power Strip 2 2 Yes No 20% Yes No No No No
2 Occupancy Sensor Smart Power Strip - Motion Sensir| 3 4 Yes No 10% Yes No No No No
2 Occupancy Sensor Smart Power Strip- IR Sensing 2 2|Yes Mo 10%|Yes Mo No No Mo

2.3.1.4. Measure Features and Trends Tab

The measure features and trends tab includes measure-level qualitative information on measure
definitions, measure uses and limitations, technology trends, and top APS models currently on

the market, by measure.

Figure 2-4 shows a screen shot of the measure features and trends tab.

Figure 2-4: Advanced Power Strips Measure Features and Trends Tab Snapshot

Measure Measure Definitions Uses and Limitations
SDUICE#’ 6,7, 11 6,7, 11 2 13
Measure applications
Tier Measure Measure Description Other Terminology (location/circumstances of use) Limitations
1 Timer Power Strip Power strip automatically turns off outlets based on preset  Timer-controlled 0On loads that only need to be None
schedule powered on during certain hours
1 Remote Switch Power Power strip can be turned off by the user via a remote switch Infrared (IR} remote In spaces where loads only need to  Users must be highly motivated and
Strip be used when people are present remember to use the remote to turn
off the strip.
1 Master-Controlled Power 'When a primary device (such as a computer or TV) is turned USB Power Sensing, Tier 1 Where it is desirable to control If the threshold of the control device
Strip off by the user, the power strip automatically turns off the loads from a remote location is set incorrectly, the smart plug
controlled outlets where the peripheral devices (such as the strip will not detect the reduced
printer or game console) are plugged in current, and peripherals will not
turn off.
2 Masterless Power Strip  |When all of the controlled devices are turned off, this type of Mone In spaces where groups of Unknown
power strip turns off power to those outlets completely, electronics are typically powered on
eliminating all of the vampire loads and utilized at the same time
2 Occupancy Sensor Smart |Power strip looks for signs of activity in the room to Tier 2, Advanced plug load Home office Occupancy sensors on smart plug
Power Strip - Motion determine consumer utilization and usage patterns. If management devices (APMDs) strips can be improperly adjusted,
Sensing movement is not detected attached devices are turned off or fooled into perceiving the
presence of the user when a space is
Performs advanced power analysis in addition to voltage unoccupied. Range of sensors is
and current sensing. This may include true RMS power, sometimes |imited.
power factor analysis, and other load signature detection
Also has control algorithms to perform automated power
management of connected devices based on data and
infermation acquired
2 Occupancy Sensor Smart |Power strip looks for signs of user activity (remote control  Tier 2, Advanced plug load Home entertainment Occupancy sensors on smart plug

Power Strip- IR Sensing |use) in the room, to determine consumer utilization and
usage patterns. If movement is not detected attached devices

are turned off.

Performs advanced power analysis in addition to voltage
and current sensing. This may include true RMS power,
power factor analysis, and other load signature detection
Also has control algorithms to perform automated power
management of connected devices based on data and
information acquired

management devices (APMDs)

strips can be improperly adjusted,
or fooled into perceiving the
presence of the user when a space is
unoccupied. Range of sensors is
sometimes limited.
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2.3.1.5. Device Barriers and Opportunities Tab

The device barriers and opportunities tab provides qualitative information on energy savings
sources of uncertainty, barriers to adoption, consumer survey information, market penetration,
market failures, market actors, and program opportunities. For this tab, information is provided
at the device level rather than by individual measures.

Figure 2-5 shows a screen shot of the device barriers and opportunities tab.

Figure 2-5: Advanced Power Strips Device Barriers and Opportunities Tab Snapshot

Source:

8,11,12,16

3,15

3

14,8

14

14

13

r 1,2,3

14

Across all Measures

Energy savings sources
of uncertainty

Barriers to Adoption -
Utilities

Barriers to Adoption -
Consumers

Consumer Awareness

Consumer Behavior

Market penetration

Market failures

Market actors

Program Opportunities

The savings resulting
from using an APS will
be dependent upan
the product in the
master control outlet,
typically a television
for entertainment
configurations and a
computer far home
office configurations

The actual savings
achieved will depend
heavily on how people
use them, as

APS products
inherently affect the
operation of the
devices they control
For example, a user
may find it beneficial
that his game console
powers off aleng with
the TV; however, that
same user may be
inconvenienced if he
must first twrn on the
TV in order to listen to
his stereo receiver.

Power-use profiles of
the end-use
appliances affect how
effective an APS is at
maximizing savings
and how much it

Product diversity - This
diversity makes it
more difficult to
determine the
performance of
individual APMDs and
classifythemina
standardized way.
Alsa, confusian
between Tier 1 and
Tier 2 devices.

Uncertainties in device-
level savings - Utilities
have been hesitant to
add APMDs to their
energy efficiency
programs because
there are limited data
on factors the at affect
energy savings and
cost-effectiveness
calculations, such as
device-level savings
and resistance

Consistency of
Performance - Some
utilities and
regulators also want
to be sure that
incentivized APMDs of
similar type from
different
manufacturers offer
similar savings,

Consumers are not
gware of the benefits
of smart products

The higher cost of
smart products may
deter adoption

There is no nationally
recognized standard
for this device

Consider explaring the
applicability direct
install approach
through
manufacturers. In
exploring a direct
install approach, the
program
administrators should
bear in mind that
there may be
additional cost
associated with this
type of approach that
could jeopardize the
cost effectiveness of
this measure

Anecdotal evidence
suggests power strips
and surge protectors
are notreplaced as

2.3.1.6. Program Data Tab

The program data tab provides detailed information on programs that currently provide

36% aware of APS
(unaided)

54% aware of APS
(aided)

11% of respondents
could either name the
intended purpase of
APS or describe the
color coding that
facilities accurate use

38% understood that a
APS saves energy, but
did not know how

Response to question:
"How Familiar are you
with advanced power
strips?"

42% - "Never heard of
them"

30% - "Heard of them
but know little about
them"

22% - "Pretty familiar
with them"

5% - "Know all about
them"

Percent of home office | 29% of households

devices where power
management was
enabled:

56% - Desktop PC
65% - Laptop
58% - Monitor

surveyed had a single
power strip, 35% had
two powers strips, and
24% has three or more
power strips. 12% had
0.

95% of power strips
found in households
were standard power
strips, with the
remaining 5% being
smart strips.

2007 study found small Two main market actors:

stock natienally, on
the order of hundred
of thousands
nationally.

Lack of consumer
awareness.

In commercial
settings: lack of clarity
on which departments
or staff members are
responsible for
purchasing and
installing smart plug
strips.

1) Manufacturers:
Currently there are
about 13 APS
manufacturers, with
Belkin being the
number one
manufacturer (in 2008
sales)

2) Retailers: APSs are
available from a
variety of retailers,
including hardware,
electronic, big box
retail, and online
merchants.

Top 5 U.S. surge
protector manufacturers:
1)Belkin

2) Tripp Lite

3) Philips Electronics
4) Monster Cable

5) Prime

Distribution Channels:

1) Retailers

2) Electrical contractors
and installers

3) Utilities

4) Energy auditors

5) Community
organizations

6) Green energy
organizations

Increase in-store
availability of APS.

Address APSs in
marketing materials.
Messaging at point of
purchase [POP) may
help consumers
understand exactly
what makes APSs
superior to standard
power strips from an
energy efficiency
standpoint.

Consider explaring the
applicability of direct
install approach
through manufacturers.
In exploring a direct
install approach, the
program administrators
should bear in mind
that there may be
additional cost
associated with this
type of approach that
could jeopardize the
cost effectiveness of
this measure

Consider warning
consumers that APSs
are not appropriate for
use with mobile PCs.

incentives for residential APS units. Information provided includes the utility or organization
providing the incentive, incented measures, incentive type (i.e., rebates, coupons, or direct
install), and the incentive amount.

Figure 2-6 shows a screen shot of the program data tab.
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Figure 2-6: Advanced Power Strips Program Data Tab Snapshot

Source:

4, 20 4, 20|

4, 20| 4, 20 4, 20| 4, 20 4,20

Utility or Organization
Efficiency Vermont

Southern Maryland Electric Cooperative
Baltimere Gas and Electric

Pepco

Delmarva Power

Ontaria Power Authority

Empire District Electric Co.

City of Palo Alto Utilities

Minnesota Power

West Penn Power

Grid, Unitil, Western Massachusetts
West Penn Power

Commonwesalth Edison

West Penn Power

Efficiency Vermont

Met-Ed, Penelec, Penn Power

Met-Ed

Potomac Edison

Met-Ed, Penelec, Penn Power

Cooperative, Public Service of New Hampshire,
Cooperative, Public Service of New Hampshire,

Ameren

Ameren

Con Edison

PPL Electric Utilities
Edison

Alliant Energy

Dominion Virginia Power
Lansing Board of Water & Light
¥cel Energy

Efficiency Nova Scotia
Con Edison

2.3.2. Clothes Dryers

MD
MD
Mz

Ontario,

~ |Program Design

Retail program
Walk-through energy audits with direct
Walk-through energy audits with direct
install

Walk-through energy audits with direct
Retail program

Product rebates

Product rebates

Online store

install

Online stare

install

Online store

Product rebates

New homes beyond code

install

install

Product rebates

Product rebates

Retail program

Online store

Product rebates

Online store

install

install

Product rebates

install

install

Product rebates

Product rebates

Retail program

install

2.3.2.1. Summary View Tab

~ |Program Name
Advanced Power Strip Program
Quick Home Energy Check-up
Quick Home Energy Check-up
Quick Home Energy Check-up
Quick Home Energy Check-up
SaveONenergy Coupons
Small Appliance Rebate Program
SMART Energy Program
Protection
Walk Through Energy Audit Program
Advanced Power Strips
Whole House Audit Program
ComéEd Online Store
Energy-Efficient Products Program
Energy Code Plus
Whale House Program
Walk Through Energy Audit Program
Energy Efficient Products Program
Energy-Efficienct Products Program
Energy Star Appliance Rebates
NHSaves Online Catalog
Energy-Saving Product Rebates
Energy-Saving Product Rebates
Energy Survey - Residential
Efficiency Assessment
Energy Efficient Products Program
Home Energy Assessment
Home Energy Check-Up
Home Energy Rebates
Home Performance with Energy Star
Product Rebates
Efficiency

Masterless  |Power Strip -
~ |Power Strip * [PowerStrip ™ |Motion

o e o e T Ry e puy g

The summary tab displays a summary of current market data, barriers and benefits, codes and
specs, technology to target, and key trends:

y  Market data: Provides a summary of national data for each measure including, retail
availability, unit cost, unit energy use, unit energy savings, and whether any programs are
currently incenting each measure. A dropdown allows users to select an 10U to display
market penetration in the 10Us service territory.

y  Barriers and benefits: Provides a summary of non-energy befits and barriers to adoption
for each measure.

y  Codes and specs: Provides a graphical visualization of mandatory and voluntary
efficiency standards and qualifications from the Department of Energy (DOE) and
ENERGY STAR, by measure.

y  Technology to target and key trends: Provides a summary of qualitative data regarding
suggestions on what clothes dryer technologies to target and key trends.

y  Household Service Type: Provides a summary of the proportion of IOU customers that
are electric-only customers versus those that also receive gas service (from any provider).
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Additionally, the tab provides links to the various market indicators collected and a “read me”
section with a brief introduction to the workbook. Under each column in the summary view is a
data link, which will take the user directly to the relevant source in the workbook.

Figure 2-7 shows a screen shot of the summary view tab.

Figure 2-7: Clothes Dryer Summary Tab Snapshot

User Note: 33 cells link todatatab location

Clothes Dryer Workbook ¥in
IR
Market Data Summary
2012 E ) 2015 20 2015 201 )
Hational Mational National Matianal National Hstions! Natianal
Clothes Dryer Measure ! Mumber of UnitEnergy  UnitEnergy  Unit Energy  Unit Energy Programs
Market Models Cost Use Use Savings Savings Incenting
Penetration Available (kwWh) (MBtu) (kWh) (MBtu) Measure
Standard Srandard Flectic 7 . TR 750 I—
Energy Star - Standard Electric " 2 0 1010 509 I 152 o
Eﬂfﬁg g_:gﬁ = E%::]% %ﬁﬂ'd Winner UK 2| 31,649 I 544 N 217 . o
Compact [0 ] A ERL]
LCompact Flectric [240W] 3 | 652 I [VES 3N ]
Vented Compact Electric [240¥] . 3 SO WA 2 |
Energy Star - Compact Vented Flectric (A 0 S, HtA 0 Rt
Energy Star - Compact Yentless Electric [240V) o Ma (VY 0 MiA
= i [ [T Y1 [ Y3
Gas Vented Gas 8% - W3 B 31012 - 255 I— (]
Energy Star — Ga - | 31106 N 507 - 171 - o
Heat Pump™ TP (3 EEEN T [] 4
Data Datz Data Dty Data
“Heat Pumps are currently nat available in the US. Although
current European Heat Fump models may actually be classified as 2007 Rlatianal
sompact electric. Estimate “Ewhiar gas

Barriers and Benefits

includes therms
Codes and Specs

Clothes Diyer Measure

Non-Energy Benefits

Bariiers to Adoption

Standard Electric

Short dry time:

ENERGY STAR - Standard

Electric

Improved sensorstoontrols

Cost, consumer awareness,

realistic test procedure,
product avalabiity

Heat Pump

Lower air temp assaoiated with
less wear and tear on olothes, no
went [zvoids 3ifloss, dllows
Hesibiltyin loztion, na

Avalabiliy, longer drying times,
consumer skepticism, cost,

uncertainty

Combined Energy Factor Standards and Qualifications

| compact
entea .
o enbed G2z
Bt

compact

inerpretation.
Tab Overview:

Ouerview of key data points
Data table of all quantitative data

Summary
Measure Quantitative Diata

267
EMERGY STAR - 2014 Award  Improved sensarstoonuols, " dema"s‘:é’::‘]’m““ e i Measure GQualitative Data Diata table for all qualitative data
‘Winner troubleshaating technology = Codes and Specs Data Past and current specifications
. Source Info Mumbered source Information
Compact Electric Short drytime, saves space Capasity . - .
ENERGY STAR - Compact Saves space, impraved
¥ented Electric sensorsteontrols
Saves spave, improved avalatilty *alue is actually Energy F actor, not combined energy Factar, which dogs nat acoount For standay
sensorstcantrols, no vent made

ENERGY STAR- Compact
¥entless Electric

[3unids airloss, allows Fesibility
inlocation, no sanstrustion
needed for vent placement]

Yented Gas

Short dry time:

** These standards were calculated using the D12 test procudure versus O test pracedure

Technology to Target Key Trends

ENERGY STAR - Standard

Gas

Improved sensorsicontrols

Data

Cost, Consumer swareness,

realistic test procedure,

~Awareness: 322 of CA residents know
that some clothes dijers are mare

- Hybrid heath pumps efficeint than athers.
~Hiight

Data

-Development of ENERGY STAR

uented electric & gas dryers Specification

-Hbrid he st pump drysrs are becaming
suailable in the US and represent about

2.3.2.2. Measure Quantitative Data Tab
Measure quantitative data includes five market indicators for each measure:

Measure information: National data regarding size ranges for the dryer drum (in cubic
feet) and combined energy factor (CEF), by measure.

)

Retail availability: National data collected from ENERGY STAR qualified product lists
and retailer websites visits, by measure. Data collected includes, the number of models
and number of brands available.

Unit cost: National data collected during retailer website visits, including notes on how
unit costs were calculated.
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y  Unit penetration and shipments: National data for unit shipments and penetration of
dryers by fuel and size, as well as regional and 10U level data on penetration of electric
and gas dryers.

y  Unit energy savings: National data for the most recent UEC, UES, and lifecycle for each
measure.

Figure 2-8 shows a screen shot of the measure quantitative data tab.

Figure 2-8: Clothes Dryer Measure Quantitative Data Tab Snapshot

Measure | ENERGY SAVINGS

Year’ 2009 2015 2015 2015 2013 2015 2015 2015 2013
Territory | California National National National National National National National National
Source # 26|57 17 17 25|57 17 17 25
EMERGY STAR DOE- DOE- EMERGY STAR DOE- DOE -
Mote: [assumes 20 interpolated interpolated ECOVA Unit Energy interpolated interpolated ECOUA
savings] estimates estimates Savings (UES)  estimates estimates
ENERGY STAR
UEC {Unit
% that have a Energy DOE Annual UFT | DOE Annual UFr | ECOVA Annual | ENERGY STAR DOEUES
Fuel | 7 |Meass ¥ |Measure ~ | dryer-ALLIOU ¥ |Consum ptio 7 |kWh ~ |therms ~ |UECKkWh ~ |UES kWh ™ | DOEUES [kwt ™ |therms) ™ |ECOVA UES kv ™ |UEC/UES Nate ™
Vented Electric, Standard [4.4 ft3 or greater
Electric 1 capacity) 30% 760 684 1] 742 ] o o
ENERGY STAR Ventless or vented electric, standard
Elactric 2 (4.4 cufror greater) 508 651 0 Unknown 152 EE} o
Electric 3 Heatpump clothes dryer Unknown 577 1] 314 Unknown 107 o 423 ECOVAsavings bz
ENERGY STAR 2014 Emerging Technology Award
Elactric 4 Clothes Dryer 522 597 0 Unknown 217 a7 o
Vented Electric, Compact (120V) [less than 4.4
Electric 5 fi3 capacity) Unknown 305 0 Unknown 53 o o Note that for con
ented Electric, Compact (240V) [less than 4.4
|E\a:tm 6 ft3 capacity) Unknawn 340 0 Unknown 651 o o Note that for con
Ventless Electric, Compact [240V) (lass than 4.4
Electric 7 fi3 capacity) Unknown 372 0 Unknown 82 o o Note that for con
ENERGY STAR Vent|ess or vented electric, compact
Electric 8 [120V]less than 4.4 cu ft capacity M/a 289 0 Unknown N/A 16 o no qualifying mo
ENERGY STAR Vented electric, compact (220V) less
Electric g than 4.4 cuft capacity MjA 322 0 Unknown N/A bt} o no qualifying mo
ENERGY STAR Vent|ess electric, compact [240V)
Electric 10 less than 4.4 cu-ft capacity Mja 355.2 0 Unknown N/A 17 o no qualifying mo
Gas 11 Vented Gas 40% 256 29.8 24.5 Unknown ] o o
Gas 12 ENERGY STAR Vented Gas €35 28.295 23.28 Unknown 171 2 122 for CEF=3.43, wh

2.3.2.3. Measure Qualitative Data Tab

The measure qualitative data tab provides a detailed description of each measure, non-energy
benefits and impacts, sources of savings uncertainty, market failures, barriers to consumer
adoption, and major programs currently targeting each measure. Additionally, information on
market actors, technology trends, and key trends is included.

Figure 2-9 shows a screen shot of the measure qualitative data tab.
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Figure 2-9:

Meas #

Year

Measure Description

Non-Energy benefits and impacts

Clothes Dryer Measure Qualitative Data Tab Snapshot

Sources of savings uncertainty

Market failures

2014

2014

2014

Source #|7, 15

Vented Electric, Standard (4.4 ft3 or greater|

capacity)

EMERGY STAR Ventless or vented electri
standard (4.4 cu-ft or greater)

Heat pump clothes dryer

ENERGY STAR 2014 Emerging Technology
Award Clothes Dryer

Vented Electric, Compact (120V) (less th
4.4 ft3 capacity)

Vented Electric, Compact [240V) {less than

4.4 13 capacity)

Ventless Electric, Compact (240V) (less
than 4.4 ft3 capacity)

A cabinet-like appliance designed to dry fabrics ina
tumble-type drum with forced

air circulation. The heat source is electricity and the
drum and blower(s) are driven by an electric
motor(s). Exhausts the evaporated moisture from
the

cabinet.

A cabinet-like appliance designed to dry fabrics ina
tumble-type drum with forced

air circulation. The heat source is electricity and the
drum and blower(s) are driven by an electric
motor(s). Exhausts the evaporated moisture from
the

cabinet. May also use a heat pump for drying.

Heat Pump technalogy is designed to regenerate
energy during the drying cycle to reduce energy
consumption while providing dryer speed and
performance flexibility. Uses a refrigeration system
to dry and recycle the same air (no heating
element). Hybrid heat pump dryers have a heat
pump and a traditional heating element.

The vented LG EcoHybrid Dryer features LG
TrueSteam™ technology, which uses real steam to
reduce wrinkles and odors. The 7.3-cubic-foot
capacity dryer is also equipped with Smart
Diagnosis™ technology allowing users to
troubleshoot issues without & service call

3

A cabinet-like appliance designed to dry fabrics ina
tumble-type drum with forced
an air circulation. The heat source is electricity and the
drum and blower(s) are driven by an electric
motor(s). Exhausts the evaporated moisture from
the
cabinet. With a drum capacity of less than 4.4 cubic
A cabinet-like appliance designed to dry fabrics in a
tumble-type drum with forced
air circulation. The heat source is electricity and the
drum and blower(s) are driven by an electric
maotor(s). Exhausts the evaporated moisture from
the
cabinet. With a drum capacity of less than 4.4 cubic
A clothes dryer that uses a closed-loop system with
an internal condenser to
remove the evaporated moisture from the heated
air. Moist air is not discharged from the cabinet.

2.3.2.4. Codes and Specs Data Tab

5,16, 22, 25
Convenience: Shorter drying times

Convenience: sensor drying, steam
features

Does not need to be vented outside
If the dryer is installed in @ home’'s
conditioned space, waste heat can
be a benefit on cold days. Heat
pump dryers have longer drying
times. Lower heat associated with
less wear and tear on clothes. No
Convenience: sensor drying, steam
features, equipped with Smart
Diagnosis™ technology allowing
users to troubleshoot issues
without a service call. One award
winner does not need to be vented
outside. If the dryer is installed in a
home’s conditioned space, waste
heat can be a benefit on cold days.
Convenience: Shorter drying times,
Saves space, can be plugged into a
standard 120V Qutlet

Convenience: Shorter drying times,
Saves space

Convenience: Shorter drying times,
Saves space, doesn't require vent
(avoids air loss, allows flexibility in
location, no construction needed for
vent nlarement!

1e, 23,25

The current test procedure may not
completely capture efficiency
potential. The test clothes specified
by both the 2005 and the 2011 DOE
test procedures consist of thin 50/50
cotton/synthetic, two-dimensional
sheets (similar to handkerchiefs). A
realistic test procedure that
employed a mix of real clothing over
& range of operating

conditions would increase product
differentiation

Ventless and heat pump devices
may have space conditioning
interactive effects

Customer behavior: use of eco
modes.

Units have been available in Europe
for over a decade but net in US. DOE
standards may classify European
units as "compact”, despite similar
capacity, which affects test
procedure and savings estimates.

The codes and specs data tab provides data on past, current, and proposed specifications from
ENERGY STAR and DOE. Each specification includes information on the measure
requirements and each specification’s effective date.

Figure 2-10 shows a screen shot of the codes and specs data tab.
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Figure 2-10: Clothes Dryer Codes and Specs Data Tab Snapshot

Specification
- - - -
Vented Gas 3.48
Ventless or Vented Electric, Standard
(4.4 cu-ft or greater capacity) 3.93
Ventless or Vented Electric, Compact (120V)
(less than 4.4 cu-ft capacity) 3.80
Vented Electric, Compact (240V)
(less than 4.4 cu-ft capacity) 3.45
Ventless Electric, Compact (240V)
(less than 4.4 cu-ft capacity) 2.68
Cycle Time Requirement
ENERGY STAR V1.0 Maximum Test Cycle Time 80 minutes Jan-15 1
Amended Energy Conservation Standards for Vented and Ventless
Residential Clothes Dryers
Product Class Energy Factor {pounds/kWh)
Manufactured or Distributed into Commerce On or After Jan 1, 2015
1. Vented Electric, Standard (4.4 ft3 or greater capacity) 3.73
2. vented Electric, Compact {120V} (less than 4.4 ft3 capacity) 3.61
3. Vented Electric, Compact (240V) (less than 4.4 ft3 capacity) 3.27
4. Vented Gas 3.30
5. Ventless Electric, Compact {240V} (less than 4.4 ft3 capacity) 2.55
DOE 6. Ventless Electric Combination Washer/Dryer 2.08 Jan-15 13
Product Class Energy Factor [pounds/kWh)
Manufactured On or After May 14, 1994:
1. Electric, Standard (4.4 ft3 or greater capacity) 3.01
2. Electric, Compact {120V} (less than 4.4 ft3 capacity) 3.13
3. Electric, Compact {240V} (less than 4.4 ft3 capacity) 2.90
DOE 4. Gas 2.67 May-94 18!
Proposed Baseline CEF (Appendiz D2) Ib/kwWh
1. Vented Electric, Standard (4.4 ft3 or greater capacity) 3.11
2. vented Electric, Compact (120V) (less than 4.4 ft3 capacity) 3.03
3. Vented Electric, Compact (240V) (less than 4.4 ft3 capacity) 1.9
4. Vented Gas .77
5. Ventless Electric, Compact {240V} (less than 4.4 ft3 capacity) 2.33
DOE 6. Ventless Electric Combination Washer/Dryer 2.00 NfA 37

2.3.3. Pool Pumps

2.3.3.1. Summary View Tab

The summary view tab displays a summary of current market data, technology vs. CEE Tier
comparison, barriers, codes and specs, and qualitative data regarding the benefits of variable
speed pool pumps (VSPs) and remaining research questions:

y  Market data: Provides national and 10U level data for retail availability, unit sales,
installed costs, and UEC, by measure. A dropdown allows users to select an IOU to
display technical potential in the IOUs service territory.

y  Technology vs CEE Tier comparison: Provides a comparison of dual and variable-
speed pool pumps and CEE Tiers. A dropdown allows users to select the desired
comparison, including the number of models, cost, or savings associated with each CEE
Tier.

y  Barriers: Provides a summary of the various barriers identified during data collection for
dual and variable-speed pool pumps. Barriers are ranked from “none” or “unknown” to
“high” and are color-coded.

y  Codes and specs: Provides a graphical visualization of 2012 minimum energy factor
requirements by speed and CEE Tier.
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y  Benefits of VSPs and remaining research questions: Provides a summary of the
benefits of VSPs identified during data collection and suggestions for research questions
that would require collection of primary source data.

Additionally, the tab provides links to the various market indicators collected and a “read me”
with a brief introduction to the workbook. Under each column in the summary view is a data
link, which will take the user directly to the relevant source in the workbook.

Figure 2-11 shows a screen shot of the summary view tab.

Figure 2-11: Pool Pump Summary Tab Snapshot

Pool Pumps Summary vin

Market Data Summary

ser Mote: (s indicates link to data tab lacation

L1
Technology vs CEE Tier Comparison

2014 201z 2013 2014 2014 2014 2014
Hatianal Califarnia v PGHE National PGHE Hatianal Data
PoolPump | g e | . _ Pool Pump
i t— (FHodels | 517 o T Installed Cost Unit Energy Consumption (kvh) Technologies
"’F"“ T ! Sales Potential v Retail o Retail Mot CEE CEE Tier1  CEE Tier 2 Summary
=0t (k\Wh) OTKPAPEL  pccortment orkpaper ssortment
DOual-Speed z; I 5000 URJK #1557 90 I 225 I v Dual-Speed Nearly all dual dmodek
it T
Vaiable-Speed 19 NEEEE 6000 NN 480432605 4257 +120oNN 1030 N 1471 ual-apee 1 e 0 ary al dualspaadmads s mes
. CEE Tier 1requiremers, Cver 13
CEE Tier 1 29 UnK sto - 2215 — Variable- a 15 6 of WSP models do not meet CEE
CEETier 2 13 UK $1325 1347 - Speed Tier 2 requirement s
Diata Duats Diata Diats Diata Diata Diats Diata .

Barriers Benefits of VSPs  Remaining Research Questions

Pool P 1y Additi Early Tide 20 +Energy Savings * |z the pool pump market continuing to move:

O PUMB i ofront Cost  Availability  Awareness of Awareness of Equipment Replacemen itle - Reduced (BM ow ards WSPE? whatis the curent market

Measures : : ! Compliance

Benefits Benefits Needed Aversion “Improwed ater Quslity
Dual-Speed Mone Small Nane Mone small Unknown * Bemrer Chemical Mising
Variable-Spee IS hlane [ Hgh [ Hgh ] None Unknawn + Quiet Ciperation
Data Data
~ *What savings opportunities are there
Market Indicators Collected around motor replacements and pool pumps

Measure Descriptions
Fietail Availzbility
Progiam-sligible Models

Cost
Penetration and Shipments
Energy Savings

These data are intended to provide  Stanting paint in program planning: they
are not intended to Inform Forecasting of reparting. The applicable year, territory, and source
have been tracke for specil

for each data point collected. Consult these sources For specif

questions o data interpretation

Edits: Changes made to the measure data tab will be reflected in the summary view

An overiew of key data points sollected.
Questions & summary of addiional pao
Data  The main data table for all

2.3.3.2. Measure Quantitative Data Tab

for purposes besides filtration?
-'what is the rate of Title 20 compliznce?
Data

Codes and Specs

2012 Minimum Energy Factor Requirements by
Speed and Tier

2010 Tirle 20 requires that pool pumps MOT be single speed

Measure quantitative data includes six market indicators for each measure:

y  Measure information: Information on the size of each measure (nameplate horsepower)

and the California efficiency requirement.

y Retail availability: National data collected from the Association of Pool and Spa
Professionals, retail websites, and the ENERGY STAR qualified product list. Data
includes number of brands, number of qualified models, and measure availability four

main pool pump retailers.

y  Program eligible models: Data regarding the number of qualifying models for PG&E,
Southern California Edison (SCE), and San Diego Gas and Electric (SDG&E).
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retailer website visits, including estimated installation costs.

number of residential pools, and unit sales in California, by measure.

technical potential for each measure.

Figure 2-12 shows a screen shot of the measure quantitative data tab.

Figure 2-12: Pool Pump Measure Quantitative Data Tab Snapshot

Unit cost: National and 10U level data collected from IOU work papers and during

Unit penetration and shipments: Data regarding the number of existing pool pumps,

Unit energy savings: National and 10U level data for the most recent UEC, UES, and

Measure L Messusinfomation | Avsitabiliy
Year 2012 20d] 2014 Z014] | Z014] 2074] 20714
Territory California California National | Hational Tatignal | Natianal | Natignal | Natignal _INaniuna\
Source ¥ i[5 [ 18] 20| # 1+, 16, and 20
Note Lazt updated on Oct 14, 2014 Data collected from retailer webzites,
Sizes
(Mameplate BestBuy Pool Available at Any c*
Mea: 7 |Measure h B | # of brands | # Qualified Model ™ |Leslies Pool Supy 7 | Pool Supplies.col ™ | Supplies | Amazon | Four Retailers | ™
1 Dual-Speed A7-Zhp Twoespeed pUMpS use & motor capable of 5 2 0 13 4 23
2 Variable-Speed 1-4hp The ability to operate a pool pump at mare th § Ll 9 2 13 13 it}
3 CEE Tier 1 A7-4hp CEE Tier 1 pumps must have at [2ast two spe 3 127 5 1 24 9 29
4 CEE Tier 2 1-4hp CEE Tier 2 pumps must hawe at least three 5 3 26 3 1 8 8 13
2.3.3.3. Measure Qualitative Data Tab
The measure qualitative data tab provides a detailed description of each measure, non-energy
benefits and impacts, sources of savings uncertainty, market and technology trends, barriers to
adoption, major programs currently targeting each measure, and market actors.
Figure 2-13 shows a screen shot of the measure qualitative data tab.
Figure 2-13: Pool Pump Measure Qualitative Data Tab Snapshot
Year 2012
Source #
1 1 6[1,4 1
Measure applications
(location/circumstanc Energy savings sources of
Measure Description es of use) Mon-Energy benefits and impacts  |uncertainty Market and technology trends Barriers to adoption
Two-speed pumps use 3 motor capable of running
at two defined speeds: a high speed for tasks
requiring grester flow, and a low spead for Need to purchase a contraller in
filtration. Two-speed pumps have been available =ddition to pump in many cazss,
for mare than 10 years, but have gained relatively None identified leadineto increased cost.
little marker acceptance. Two-spesd pumps 2re Title 20 compliznce: in 2012, 0% of
typically more expensive than single-speed installers sold single speed pumps.
pumps and raquire a timer capable of controlling
1 Dual-Speed increzses the cost " Retailers snd installers appearto be

2 Variable-Speed

3 CEE Tier1

4 CEE Tier 2

| pump at more than
two speeds based on user presets. See "CEE Tier
Specs”tab for full definition and specificatoins
that make a pump Tier 1and Tier 2

The Consortium for Energy Efficienct (CEE)
categotizes efficient pool pumps intwo
categories. Tier 1 pumps must have at least two
speeds and have = low-speed energy factor of >=
2.2and a hieh speed enersy factor of >=1.6

The Consortium for Energy Eficienct [CEE)
categotizes efficient pool pumps intwo.
categories. Tier 2 pumps must have at least three
speeds and have 3 low-speed energy factor of
»=12.0 a medium speed energyfactor of 5.5
=nd 2 high speed energy factor of >=1.7

In-ground pools

Quiet operation, improved water
quality, better pool chemical mixing

Depends on dual-speed or variable
speed pump status.

Quist operation, improved water
quality, barter pool chemical mixing

Range depends on hours of operstion
and months of use. ESTAR assumes
the following:
-12 months of use in California
Cyclesare
-10 hours of low speed operation
-2 hours of high speed operation
for cleaning,

‘See ESTAR calculator for assumptions

HKange depends on hours of operation
nd months of use. ESTAR assumes
the following:
-12 menths of use in California
Cycles are
-10 hours of low speed operation
-2 hours of high speed operstion
for cleaning

See ESTAR calculator for assumptions.

skipping duz| speed (and multi-
speed) and going straight to VSPs. The
major retailer, Leslie's Fool supply,
does not offer dual-speed pumps on
their national website. They only
offer single speed and VEPs.

SPs apearto be the dominant pool
pump offered in Californiz. Single
speed pumps appear to be offerad by
national retailers, but that is not
zpplicable to CA (and FLjwhere single
speed pumps are outlawed.

In 2012, 100% of surveyed installers
said they have installed VSPs, while
22% said they sold dusl speed
pumps.

-First cost;

-Lack of contractor understanding of
EE benefits;

-Lack of end-user understanding of
efficiency benefits;

-Early replacement aversion: Users
replace pumps atfailure

Title 20 compliance: in 2012, 605 of
installers sold single speed pumps,

Same asabove

Same as above
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2.3.3.4. Codes and Specs Data Tab

The codes and specs data tab provides data current California Title 20 code and CEE Tier
specifications.

Figure 2-14 shows a screen shot of the codes and specs data tab.

Figure 2-14: Pool Pump Codes and Specs Data Tab Snapshot

Title 20 Code
Requirement Eftective Datd Source 10
Praohibits the use of single speed pumps one HP ar larger to filker water. This means, all
new construction and replacement pool pumps must be dual speed, multi-speed, or
wariable speed.

Tewt from CEC Title 20:

Residential poal pump maotars with a poal pump maotar capacity of THP or greater which
are manufactured on or after Janwary 1, 2010, shall have the capability of operating at
two or mare speeds with alow speed having a rotation rate that is no more than one-half

of the
motor's masimum rotation rate, The pump metar must be operated with a pump contral

Title 20 that shall have the capability of cperating the pump at least at two speeds. M2010[ 22 [zee p. 194]

CEE Pool Pump Voluntary Specification
High speed
Low speed energy

& Pump Speeds energy Factor” |Low speed energy Factor™ |Factor™™"
The ability to operate a pool pump at two speeds based on user presets.

CEE Tier 1 ! P pasipump P P »=38 »=16

. The ability to operate 3 pool pump at more than two speeds bazed on user presets.
CEE Tier 2 »=12.0 »=6.0 »=17

“where “lower speed™ is the optimal or most efficient speed for the poal pump, likely ranging from
EO0 to 1200 RPMs

““W'kiere <low speed iz either the minimum speed for two speed pumps or half the makimum speed
Fiar wariable speed pumps, typically 1725 RPM

““where <high speed= is the magimum operating speed of the pump, usually 3450 BPM

Mote: Taincent, have to be listed in CEC database. If theyre nat in the database, it doesn™ matter that thew’re qualified as Tier .

2.3.4. Air Cleaners

2.3.4.1. Summary View Tab

The summary view tab displays a summary of current market data, benefits and barriers,
efficiency specifications, product assortment cost comparison, and remaining research questions:

y  Market data: Provides national data for each measure including number of models
available (ENERGY STAR website, retailer websites, and in store), average cost, unit
energy consumption, unit energy savings, penetration, ENERGY STAR market share,
and number of programs incenting the measure. A dropdown allows users to select the air
cleaner size rating (above or below 400 square feet) to see how ENERGY STAR
availability varies at different price points.

y  Benefits and barriers: Provides a summary of product health benefits, sources of
savings uncertainty, and potential barriers.
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y  Efficiency specifications: Provides a graphical visualization of ENERGY STAR
qualification for clean air delivery rate (CADR) per watt by year and the percent of
ENERGY STAR qualified air cleaners within each CADR/watt range.

y  Product assortment cost comparison: Provides a graphical visualization of product
assortment, by unit cost range and measure. A dropdown allows users to select the square

footage rating to see how assortment differs.

y  Remaining research questions: Suggestions for research that would require collection
of primary source data.

Additionally, the tab provides links to the various market indicators collected and a “read me”
with a brief introduction to the workbook. Under each column in the summary view is a data
link, which will take the user directly to the relevant source in the workbook.

Figure 2-15 shows a screen shot of the summary view tab.

Figure 2-15: Air Cleaner Summary Tab Snapshot

Air Cleaner Residential Solutions Workbook nu USer NOe: [, oels ink to dats tab location
L3

Market Indicators Collected

Market Data Summary

Air Cleaner Measure

odels in
mat uf 3 remras) stor
i lonar - N
NERGY STAR Air Cleane 5 - 2 . 7
Dtz Data
“far 3 ESTAR ar araruabls.

,,,,,,,

Share

| 7]
51
Data Dats

Product Assortment Cost Comparison

<<<<<<<<

* Added across 3 retailers, approzimates customer choice but may include duplicate models.

Benefits and Barriers Efficiency Specifications

Product Health Sources of Savings _ .
i T Barriers ENERGY STAR CADR/Watt Qualifications
ours per - Lack of CADRMatt

=
g

CADR
-EMERGY STAR
designation net alvays
Data Data

Remaining Research Questions
Whatis the 2015 Califormia marl
Whatis the ENERGY STAR m:
‘what s the typical us age profil and hours of operation)?
How does usage behavior impast savings [proper unit sizing, filter changes, ete)?

Percent of Energy Star Air Cleaners within
CADR/Watt Range

Percent of ENERGY STAR Air Cleaners

Summany Yiew an ouerview of key data paints sollected

2.3.4.2. Measure Quantitative Data Tab
Measure guantitative data includes four market indicators for each measure:

y  Retail availability: Both national and California-specific data from the ENERGY STAR
qualified product list and retailer websites. Data collected includes the number of brands,
number of qualified models, and measure availability at the top five retailers whose
websites distinguished between ENERGY STAR and non-ENERGY STAR air cleaners.
Additionally, includes information on how easily the ENERGY STAR designation was

located on each retailers’ website.

research ) into ) action RSW Il Overview | Page 17



Residential Solutions Workbook Phase II: Measure View

y  Unit cost: Average unit cost collected during retailer website visits.

y  Unit penetration and shipments: Both national and regional data for ENERGY STAR
shipments, ENERGY STAR market penetration, and proportion of households who have
air cleaners.

y  Unit energy savings: National data for unit energy consumption, unit energy savings,
and lifecycle.

Figure 2-16 shows a screen shot of the measure quantitative data tab.

Figure 2-16: Air Cleaner Measure Quantitative Data Tab Snapshot

Year Since 2004 2015 2015 2015 2015 2015 2015 2015 2015
Territory National National National National California National National California California
Source § 1] 10|10, 17-21 17-21 17-21 17,19, 20,21 17-21
See codes and
Az specs data tab
y: Calculated from retailer data to right
ENERGY STAR Retail Online Retail In-store Retailer ENERGY
Efficiency ilability ilability 'STAR Desi # of Stores that
requirement # Qualifying (Percent that (Percent that on Website Average # Models |Average # Models |stock in store [out
Meas # ~ |Measure ~ | CADR/Watt ~ |Models ~ |#of brands ~ |carry) [n=5) ~ |carry) (n=5) ~ [{out of 8 stores) ™ |Available Online| * |Available In-stori ™ |of 6) -

1 Air Cleaner N/A N/A 58 100% 40% 35.2 9.4 3

2 ENERGY STAR Air Cleaner 2 182 435 100% 80% 5 222 7 Bl

2.3.4.3. Measure Qualitative Data Tab

The measure qualitative data tab provides information at the device level and includes a detailed
description, non-energy benefits and impacts, health benefits, health risks, test methods and
measurement concerns, sources of savings uncertainty, technology features, barriers to adoption,
market actors, and major programs targeting ENERGY STAR measure..

Figure 2-17 shows a screen shot of the measure qualitative data tab.
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Figure 2-17: Air Cleaner Measure Qualitative Data Tab Snapshot

Mon-Energy benefits and Test method and
Measure Description impacts Health benefits Health risks measurement concerns
Year 2011 2009 2009 2015 2011
Source #| 1 14 14[9, 12,13 15, 16
Note

An electric cord-
connected, portable
appliance with the
primary function of
removing particulate
matter from the air and
which can be moved
from room to room

All Air Cleaners

The use of air cleaners
{including those with high
efficincy particulate air or

Some produce ozone as a byproduct
which, at ground level, is a respiratory

There are no NEBs of efficient HEPA filters) may help reduce irritant. This prompted California to

air cleaners over inefficient
ones.

2.3.4.4. Codes and Specs Data Tab

the amount of airborne
pollutants, but do not
consistently and effectively

create regulations around the maximum
allowable limit of ozone emitted. The
EPA guidelines and the California
reduce adverse health effects standard is no more than .050ppm.
caused by these pollutants.

The CADR testing approach
was revised in 2011 when
AHAM expressed concern
about the variability in test
results due to the difficulty
measuring fine dust
particles. They suggested
using multiple samples for
verification testing. The EPA
accepted this as long as the
mean of the multiple tests
was equal or better to the
ENERGY S5TAR requirements.

The codes and specs data tab provides data on past and current ENERGY STAR specifications
and the California Environmental Protection Agency code. Each specification includes
information on the measure requirement and each code or specification’s effective date.

Figure 2-18 shows a screen shot of the codes and specs data tab.

Figure 2-18: Air Cleaner Codes and Specs Data Tab Snapshot

Specification

- - - v
ENERGY STAR certified air cleaners  To be considered for ENERGY STAR certification, minimum of 50 CAL 2004 25
EMERGY STAR certified air cleaners  Standby Power Requirement = 2.0 Watts 2004 25
EMERGY STAR certified air cleaners UL Safety Requirement = ozone emission concentration less than 50 2004 25
ENERGY STAR certified air cleaners 2.0 CADR/Watt {Dust) 2004 4
ENERGY STAR certified air cleaners 2.0 CADR/Watt (Dust) 2011 1
California certified air cleaners Ozone emission concentration less than 30ppb 10/18/2010 9,

2.3.5. Water Heaters

2.3.5.1. Summary View Tab

The summary view tab displays current market data, a comparison of work paper and market
data, and a code and specification timeline:

Yy Market data: Provides national and IOU level data for each water heater measure,
including penetration, shipments, availability, cost, and savings. A dropdown allows
users to select an 10U to display relative penetration of each measure in the 10U service

territory.
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y  Comparison of work paper and market data: Provides a rough comparison between
IOU workpaper and market data. Data comparisons include base case energy factor (EF),
effective useful life, incremental measure cost, and unit energy savings for work paper
measures. A dropdown allows users to select an 10U to display relative work paper
information.

y  Codes and specification timeline: Provides a graphical visualization federal, ENERGY
STAR, and CEE codes and specifications, by year. A dropdown allows users to select the
fuel source and between standard and large volume tanks.

Additionally, the tab provides links to the various market indicators collected and a “read me”
with a brief introduction to the workbook. Under each column in the summary view is a data
link, which will take the user directly to the relevant source in the workbook.

Figure 2-19 shows a screen shot of the summary view tab.

research )into ) action’ RSW Il Overview | Page 20



Residential Solutions Workbook Phase Il: Measure View

Figure 2-19: Water Heater Summary Tab Snapshot

PLA Water Heater Dashboard
Market Indicators Collected

W10 DRAFT 111342014 - DO NOT DISTRIEUTE

User Notes:

fies ells link to data tab location

Market Data Summary: Penetration, Shipments, Availability, Cost, Savings

2003 200 203 203 200 h
. - Mational Baseline Rpt -PGHE Bazeline Rpt -PGEHE Mational
% Mati 1 % of Retailer
% of SCE Shipments Model Incremental Savings ¥
Market Indicator (Link) Territory Homes with_  [by fuel type]l  Assortment  Measure Cost  over Baseline
workpaper parameters 1o Electric Federal Baseline 2 | ¢ I > 30 0
Betail svailabilitw'assonment  Mational, PGRE Heat Pump 0 2 | ax | 552 [
Houzehold penetration 1ou Point-of-Use i a0z I |
Shipments Mational Electric Whole-home Tankless 0 15 W
Cogts Mational, PGAE Gas Federal Baseline iz [ co: D o 40 [
Energu zavings Mational Gas Storage ENERGY STAR fiPa | | 390 12 W
LCodes and specifications Mational, Cé Condensing Storage ENERGY STAR 1 | i agx: [
Meazure descriptions Mational Condensing Tankless 0 362 I
Gas Whole-home Tankless 2 | 0 [ $1.262 I o I
Gas Whole-home Tankless ENERGY ST ax 3 | |
Gas Hybrid o
Solar 0% 3 0 5n:: [
Dty Dty Dty Dty Dty
Rough Comparison of Workpaper and Market Data Code and Specification Timeline
ioe LT Eﬁec‘-"v-e usefu_l Lie Gar - Standard Yolume and Tanklerr
| Workpape National r N | Data
I r Baseline ‘fears
Heat Pump 0gs 03 10 10 . .
Gas Storage ENERGY STA 057 053 1 13 Gas Standard Volume (=55 gal) and Tankless
Condensing Tankless &1 053 20 20
Dty Dty Dty Dty
Incremental pra—
Measure Cost Unit Energy Savings ”
CrEn Fpt - pap
r PGEE  kWh Therme k'Wh  Therms =
Heat Pump #1267 2248 0 2eal ‘i A T o aameaamaaleae
Gas Storage ENERGY STA 124 £330 o 35 o 30
Condensing Tankless #1802 a ar B0 a8
Dty Dty Daty  Data Doty Dakg

READ ME

PM: Oriana Tiell

program planning. The tool aggregates water heater measure market

of gources. Measures were defined based on a combination of fuel type, technology type,

and efficiency specifications.

Intended use: These data are intended to provide a starting point in pragram planning;

they are not intended to inform forecasting or reporting. The applicabl

source have been tracked for each data point collected. Consult these sources for

specific questions on data interpretation.

Edits: Changes made ta the measure data tab will be reflected in the summary view tab.

Maving or deleting columns may break these links.

Designed by: Research Into Action
This workbook is designed toinform the California Statewide PLA team's water heater

data from a variety

le year, territory, and

Data notes: Retailer availability and incremental cost data were taken from 2014 PG&E

Eazeline Study; no corresponding infarmation available for other 10U territories.

Tab Overview:
Summary View
Measure Data

An overview of key data points collected.
Codes and Specs Data  The main data table for all Codes and val
Source Info

Meazure Descriptions

The main data table for all data included in the workbook.

Not Shown In Figure
Specification
EMERGY STAREPACT
EMERGY STAR Solar
EMERGY STAR Solar - Gas backup

untary Specifications data.

Lizt of all sources consulted. Source numbers correspond to data tab source #s.
Diescription of each measure included in the workbook.

2.3.5.2. Additional Research Tab

Tank ¥olur Minimum Efficiel Effective Date

Any
Any
Any

030 TE 2013 -
055F 2003-2013
1.2 SEF 2013 -

The additional research questions tab provides a summary of data collected to address specific
questions regarding water heaters suggested by 10Us through a separate contract, the
forthcoming Work Paper Update Project. Information found on this tab includes

y  Market information including a market model with market actors and the proportion of
water heaters sales allocated to each market actor.

y  National CEE member program information including number of programs, average
efficiency level, and average incentive amount, by measure. Also included are program
design notes for both midstream and upstream programs.

y  Market, installer, consumer, and technology barriers by technology type, including
emerging technologies and related non-energy benefits (NEBS).
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y  Market barriers and suggestions on program design elements to overcome each barrier.

y  Detailed information on realization rates and installation barriers for tankless water
heaters.

y  Additional research questions that would require collection of primary source data.

y A summary of program design recommendations that emerged through secondary
research.

Figure 2-20 shows a screen shot of the additional research tab.

Figure 2-20: Water Heater Additional Research Tab Snapshot

Market Information
Market Model - Sources 10023, 10024, 10002 Additional Market Information - Source 10023
Manufacturers Retailers and Wholesalers! Distribul Installers Residential End-users In the retail sector, water heaters are generally tiered into good-better-best categories,
Parker share:  Market Share [Sales): Plumbers install about 603 of all water About 50% of water heaters purchased are | which are primarily correlated with warranty length

A.0. Smith [46% market share] Purchased through retailers heaters and it is not a Foeus of their by homeowners IMore than 803 of storage water heaters sold are minimum efficiency storage models,

Rheem [37% market share) Sears, Home Depot, and Lowe's [43%]  For most plumbers, water heater 20% are then installed by installers described by manufacturers az basic and commodity products,

BEradrord White (123 market share] Purchased through wholesalers?Di installations make up only 5-2052 of their 292 are DIV installations Less than 102 of water heater sales were tankless units in 2011,

Oithr [432) Ferguson, Hohnstone, and innelson [3050)

Nl “Asvizmat “Cadeis “Favific Nvobwest Fueltype and tank size are the top twa Factars driving eonsumer purchase decisions
Mlore than two-thirds of water heater rep are end-of-life rep due to
unit Failure
In Californiz, #05 of water heaters are gas-fueled, compared with about 65-602 of water
heaters nationally

Retailers g% > (ErsTmEe About 132 of the installed baze of 100 million units meets ENERGY STAR qualification
lewels

3 many as 30% of hames may nat be suited ta the new classes of water heater

fact Q \ ! produsts. Many homes are limited to classic gas or electric storage water heaters unless
Man urers Erradiord wWhite only distributes thiough wholesale channels
m . Installers
Wholesalers/Distributors

National CEE Member Program Information
Sources: 10001, 10025, 10026 10030
ber of programs offering incentives: 63

Number of Pragrams offering incen! Average Efficiency Level Average End User Incentive Amount
Electric heat pump B 217 [EF) 3634
Gas storage 46 0.73(EF) F224
Gas tankless 4 0.57 [EF) $452
Gas hybrid 4 0.90(EF) 4275
Solar & OG-100 10 DG-300 $1335
Indirect water heaters 2 0.85 [AFLE) 3328
Midstream ! Upstream incentives:
CenterPoint Energy (Arkansas):  $50 dealer incentive if they are listed as the installer
CenterPoint Energy (Minnesota):  $15 desler incentive if they ars listed as the dealer

Motes on general program design:
According to 3 2010 rsport, most utilties provide no education to thell customers on how best to use tankless water heaters. Education is usually limited to brochures, bill stuffers, web site materials and trade show contacts, whick typic ally provide information an the
inentive program but not on the technology itself except in the broadest sense. Vet industry superts a5 well 33 local contractors and end-users who were intervlewsd all seemed 1o cORGUT that S0Me education was IMpoTtant in order to ensure apprapriate use of tankless
water hesters and masimum customer satisfaction

Motes on upstream program design:

Upstream water heater programs are nat well dosumented. Some utiliies are working with distribution channels and contractars to help inerease availabiliy of high effiziency produsts, but these effarts are far less comman than downstream programs. Utilities may operate
Upstream programs difectly, of they might work with a third party to help edusate retailers and plumbers about the benefits of effisient water heaters.

Californiais ahead of the market in upstreamimidstream program design in this area: SCG operated an upstream program where it provided a split incentive to distributers and contractors. This program was Srd party-administered, and was designed to inerease the number
of distributers wha stock, and contractars who sell, high efficiency equipment. The pragram also held education seminars at distributar ocations. SCG alsa provided incentives directly lo manufacturers ta ensure that purchases of their tankless water he aters are installed
by factory trained contractors. Fiebates vere fiered to consumers thraugh the manufacturer, wha is then reimbursed by the utility

Notes on midstream program design:
For tankless water heater programs, most of the utilities offer some sort of contractor training as part of thei programs [sither directly or through a coalition), although what constitutes training varies considerably from utility to utili

Barriers and NEBs by Technolagy
Sources: 10001, 10024_ 10028
Technology Tape Market Barriers Installer Barriers Consumer Barriers Technolagy Barriers NEEs

2.3.5.3. Program Data Tab

The program data tab provides detailed information on programs that currently provide
incentives for residential water heaters. Information provided includes the name of the utility or
organization, measures currently incented, the efficiency level (EF), and the incentive amount.

Figure 2-21 shows a screen shot of the program data tab.
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Figure 2-21: Water Heater Program Data Tab Snapshot

Source: 10025 Offers at Gas Storage
Program, Other State or least one Incented Efficiency Efficiency Efficiency
Organization Information Province incentive measure Level 1 Rebate 1 Level 2 Rebate 2 Level 3 Rebate 3 Note
Alliant Energy 1A 1 1 0.67 75
Alliant Energy N 1 1 0.67 50
Ameren llinois L 1
Ameren Missouri Owner Occupied MO 1 1 0.67 125
Ameren Missouri Landlords MO
Atmos Energy KY 1 1 0.62 200 0.67 300 0.82 400
Atmos Energy co 1
Atmos Energy TX 1 1 0.67 100 0.67 200
Avista Utilities WA 1 1 0.6 20 0.62 20 Confirmed DS
Avista Utilities o]
Avista Utilities OR
Baltimore Gas and Electric Company MD 1
Berkshire Gas Company GasNetworks MA 1 1 0.67 100
Black Hills Energy co 1 1 0.67 75 0.3 300
Black Hills Energy 1A 1 1 0.67 150 0.3 300 0.67 425
Cascade Natural Gas WA 1 1 0.64 40 Confirmed DS
City of Palo Alto Utilities cA 1 1 0.67 80 0.8 150
Columbia Gas of Massachusetts GasNetworks MA 1 1 0.67 100
Columbia Gas of Ohio OH
Con Edison WY 1 1 0.67 100
Connecticut Natural Gas cT 1 1 0.67 100
Consumers Energy i 1 1 0.67 75
DC Sustainable Energy Utility oC 1 1 0.67 100 0.8 400
Delta Natural Gas KY 1 1 0.62 200
DTE Energy ml 1 1 0.67 75
Duke Energy KY
Efficiency Maine ME 1
Efficiency Vermont VT
Energy Trust of Oregon OR 1 1 0.67 125
Energy Trust of Oregon WA 1 1 0.62 35 067 150 Confirmed DS
Focus on Energy Wisconsin wi
FortisBC BC 1 1 0.67 200 0.8 1000
Gaz Métro ac 1
Great Plains Natural Gas MM 1 1 0.64 85 0.67 100

2.3.5.4. Measure Data Tab

The measure data tab includes six market indicators for each measure:

)

Measure information: Information on any sub types for each measure, residential tank
size range, and input (Btu/h).

Work paper data: 10U level data compiled from work papers. Data includes, average
tank size (gallons), measure effective useful life (EUL), base case EF, minimum measure
EF, base case equipment cost, measure equipment cost, labor cost, measure incremental
cost, UEC, and UES, by IOU.

Availability, model counts, and assortment: National and 10U level data including
number of ENERGY STAR qualified models, number of brands and models, and in-store
and online retail availability. Additionally, information on the proportion of each measure
in retailers’ assortment is included.

Unit penetration and shipments: National and 10U level data including penetration,
unit shipments, ENERGY STAR shipments, percent of shipments within each fuel type,
and percent of shipments within fuel and technology types.

Unit cost: National, regional, and 10U level data including unit costs, instillation costs,
and incremental costs.
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y Unit energy savings: National data including unit energy consumption, unit energy
savings, savings over baseline, summer peak demand kW, winter peak demand kW,
lifecycle, estimated savings based on 2015 revised codes and specifications, and 2015
California deemed savings.

Figure 2-22 shows a screen shot of the measure data tab.

Figure 2-22: Water Heather Measure Data Tab Snapshot
Measure | Measure information |

Year 2010| 2010 2014 2014 2014 2014 2014 2014
Territory National  |National PG&E PG&E PG&E PG&E PG&E PG&E
Source # 10013 10013 10011-2 10011-2 10011-2 10011-2 10011-2 10011-2

Note’

Includes Includes Includes Includes

commercial |commercial |commercial |commercial
applications |applications |applications |applications |Years

Residential Measure EUL
Tank Size Max Input  |Workpaper Average Tank |(Effective
Fuel ~ |Measure ~ | Description ~ |Subtype * |Range (gal - |(Btu/h) ~ |Measure  ~ |% 40 Gallor ~ % 50 Gallor ~ |% 60 Gallor ~ |Size (gallon ~ |Useful Life) ~ |Base Case E ~
Electric  Electric Federal Baseline See Measure Description Tab 20-55,55-1% 40,956 No
Electric Heat Pump See Measure Description Tab Integrated or add-on Yes Unknown Unknown Unknown 58.7 10 0.88
Electric  Point-of-Use See Measure Description Tab Mo
Electric  Electric Whole-home Tankless See Measure Description Tab No
Electric  High Efficiency Electric Storage 1 See Measure Description Tab Yes
Gas Gas Federal Baseline See Measure Description Tab 20-55, 55-10( 75,000 Mo
Gas Gas Storage ENERGY STAR See Measure Description Tab Yes 50% 48% 2% Unknown 11 057
Gas Condensing Storage ENERGY STAR See Measure Description Tab No
Gas Condensing Tankless See Measure Description Tab Yes Unknown Unknown Unknown Unknown 20 0.61
Gas Gas Whole-home Tankless See Measure Description Tab <2 200,000 No
Gas Gas Whele-home Tankless ENERGY STAR |See Measure Description Tab Mo
Gas Gas Hybrid See Measure Description Tab Mo
Solar Solar See Measure Description Tab  Gas or electric backup No

2.3.5.5. Codes and Specs Data

The codes and specs data tab provides data on past and current specifications from DOE,
ENERGY STAR, and CEE. Each specification includes the tank size, requirement units,
requirement, and effective date.

Figure 2-23 shows a screen shot of the codes and specs data tab.
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Figure 2-23: Water Heater Codes and Specs Data Tab Snapshot

Specification

K - - - - - -
Electric Federal Minimum Storage Any EF 0.90 Jan-04 10013
Electric Federal Minimum Storage =55 gal EF 0.95 Apr-15 10013
Electric Federal Minimum Storage =35 gal EF 1.99 Apr-15 10013
Electric Federal Minimum Tankless EF 0.93 Jan-04 10013
Electric Federal Minimum Tankless EF 0.93 Apr-15 10013
Electric EMERGY S5TAR Storage Any EF 2.00 Jan-09 10014
Electric EMERGY STAR Storage Any EF 2.00 Jul-13 10015
Electric EMERGY STAR Storage =55 gal EF 2.00 Apr-15 10016
Electric EMERGY STAR Storage =55 gal EF 2.20 Apr-15 10016
Gas Federal Minimum Storage Any EF 0.59 Jan-04 10013
Gas Federal Minimum Storage =55 gal EF 0.62 Apr-15 10013
Gas Federal Minimum Storage =35 gal EF 0.76 Apr-15 10013
Gas Federal Minimum Tankless EF 0.62 Jan-04 10013
Gas Federal Minimum Tankless EF 0.82 Apr-15 10013
Gas EMERGY S5TAR Storage Any EF 0.62 Jan-08 10014
Gas EMERGY S5TAR Storage Any EF 0.67 Sep-10 10014
Gas EMERGY S5TAR Storage Any EF 0.67 Jul-13 10015
Gas EMERGY STAR Storage <55 gal EF 0.67 Apr-15 10016
Gas EMERGY STAR Storage =55 gal EF 0.77 Apr-15 10016
Gas ENERGY STAR Condensing Any EF 0.80 Jan-09 10014

2.3.5.6. Measure Description Tab

The measure description tab provides a detail description for each water heater measure in the
workbook.

Figure 2-24 shows a screen shot of the measure description tab.

Figure 2-24: Water Heather Measure Description Tab Snapshot

Electric Baseline Water heaters with an insulated storage tank generally ranging from 20 to 80 gallons.

Storage tank water heaters that use a vapor compressor refrigeration cycle to concentrate ambient heat, which is used to assist in heating water in the
Electric Heat Pump tank.

A point-of-use (POU) water heaters are small, tankless, units generally located near the sink, shower, or bath where the water is used, instead of a
Electric Point-of-Use centralized unit. POU water heaters are not suitable for primary water heating, but rather supplement a central water heater to reduce heat loss.
Electric Whole-home Tankless Water heaters that do not have a storage tank. A electric burner heats the water only when there is demand.
High Efficiency Electric Storage A water heater with a storage tank that has a greater amount of insulation than an electric baseline water heater.
Gas Baseline Water heaters with an insulated storage tank generally ranging from 20 to 80 gallons.

Storage tank water heaters that do not have standing pilots and have an inducer fan that acts as a flue damper to reduce off-cycle losses. Condensing
Gas Condensing Storage ENERGY STAR storage water heaters utilize captured gasses to heat the water in the tank.
A gas burner heats the water only when there is demand. Unlike conventional tankless water heaters, condensing tankless water heaters capture the

Gas Condensing Tankless additional heat from the exhaust gases to heat the water.
Gas Storage ENERGY STAR Storage tank water heaters that use a variety of technologies to reach ENERGY STAR's minimum specification.
Gas Whole-home Tankless Water heaters that do not have a storage tank. A gas burner heats the water only when there is demand.

Gas Whole-home Tankless ENERGY STAR  Without a storage tank, a gas burner heats the water only when there is demand. Efficiency meets ENERGY STAR's minimum specification.
A water heater that captures the advantages of both tankless and storage tank technologies. Hybrid water heaters have a small tank that minimizes
Gas Hybrid standby losses.
Water heaters that utilize solar energy to heat water. Solar water heaters are generally mounted on to the roof of a home where water is heated through a
copper heat exchanger and stored in an insulated tank for household use. Because solar water heaters work intermittently, low capacity gas or electric
Solar (gas or electric backup) back-up water heaters are used to meet household demand.
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2.4. Market Indicators

The RSW Il tools aggregate data for nine market indicators. Although most data are aggregated
at the measure level, several of the qualitative market indicators are presented at the device level.
Data collection focused on secondary research in published sources, but included one primary
data collection activity (retail availability and cost). Most market indicator data is at the national
level, but where available, the team collected California- or IOU-specific data. As noted above,
the header rows in the data tabs identify the market indicator, scope of the data (national, state, or
IOU territory), year, and the source number. The market indicators were similar across products,
but tailored somewhat to the features of each product (Table 2-2). The sections below present
information about the market indicators collected for each RSW 11 tool, including the market
indicator definition, methods and sources of data collection, and any notes or assumptions made
during the data collection process.

Table 2-2: Overview of Market Indicators Collected for Each Device

ADVANCED CLOTHES PooL AIR WATER
POWER DRYERS PumpPs CLEANERS HEATERS
STRIPS
Retalil availability X X X X X
Costs X X X X X
Energy savings X X X X X
Existing program information X X X X X
Codes and Specifications X X X X
Penetration and shipments X X X X
Device barriers and X X X X
opportunities
Measure applications X X

Measure features and trends

2.4.1. Advanced Power Strips

Table 2-3: RSW Market Indicator Details: Device Barriers and Opportunities

Definition Barriers and opportunities to increasing market penetration of advanced power strips.
Data collection method  Secondary

Data collection notes Data reviewed included: energy savings sources of uncertainty, barriers to adoption for
utilities and consumes, consumer awareness, consumer behavior, marker failures,
market actors, and program opportunities.

Sources Northeast Energy Efficiency Partnerships (NEEP) 2011, American Council for an
Energy-Efficient Economy (ACEEE) 2014a, Research Into Action, New York Stare
Energy Research and Development Authority (NYSERDA), Northwest Regional
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Technical Forum (RTF), Fraunhofer, NMR Consulting, ACEEE 2014b, Energy and
Resource Solutions

Comments

Table 2-4: RSW Market Indicator Details: Energy Savings

Definition Estimated savings associated with measures over pre-conditions and current practice.
Data collection method Secondary
Data collection notes Data compiled from various sources published between 2005 and 2014.

Sources NYSERDA, Northwest RTF, ECOS Consulting, San Diego Gas and Electric (SDG&E)
Smart Power Strips Work Paper, Navigant Consulting

Comments Not all sources provided savings data on all measures. End uses were generally
consistent between sources (i.e., home entertainment vs. home office), however,
devices connected to APS varied by source.

Table 2-5: RSW Market Indicator Details: Measure Applications

Definition Measure descriptions and intended use.

Data collection method Secondary

Data collection notes Data reviewed included: measure description, additional terminology used, appropriate
location for each measure, circumstance of use, and appropriate end-use.

Sources NEEP 2013, Northwest RTF, Research Into Action

Comments

Table 2-6: RSW Market Indicator Details: Measure Features, Trends, and Limitations

Definition Features associated with each measure, upcoming technology trends, and any
limitations associated with each measure.

Data collection method Secondary

Data collection notes Data reviewed included: limitations associated with each measure, any upcoming
technology trends, and top occupancy sensor models currently available.

Sources ECOS Consulting, ACEEE 2014a, Power strip manufacturers websites

Comments Most sources provided details on Tier 2, Occupancy sensing power strips only. The

research team was unable to locate any technology trends for other measures.

Table 2-7: RSW Market Indicator Details: Existing Program Information

Definition Current and past programs that provide utility support for advanced power strips.

Data collection method Secondary
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Data collection notes Data complied included program location, program design, targeted measure, incentive
type (i.e., mail-in rebate, direct install, coupon), and incentive amount.

Sources Consortium for Energy Efficiency (CEE), ESource, and private correspondence with
manufacturers.

Comments There are likely other Tier 2 device pilots that are not available at this time.

Table 2-8: RSW Market Indicator Details: Retail Availability and Unit Costs

Definition Measure availability and cost at 17 retailers (both online and brick and mortar with
website)

Data collection method Primary

Data collection notes To determine product availability for advanced power strips (APS) the research team
visited retailer websites. To select which retailer websites to visit, we consulted two
sources. One source provided the top consumer electronics retailers by 2013 sales,
and the other source provided the top retailers by 2013 sales.

Combing the top ten retailers from these sources resulted in a list of 17 retailers. The
research team then visited each retailers’ website in November of 2014 and
documented their selection of APS; collecting details on power strips displayed that
matched the six APS measures. Details included the APS brand, model number, retail
price, online availability, and if applicable, in-store availability.

Sources National Retail Federation, Dealscope, Amazon, Apple, Best Buy, CDW, Costco, CVS,
Walgreens, Dell, GameStop, Home Depot, HP, Kroger, Safeway, Staples, Target,
Walmart

Comments Two retailers (Kroger and Safeway) were included on the top ten retailers in 2014 by

sales, but do not provide information on product availability on their websites.

2.4.2. Clothes Dryers

Table 2-9: RSW Market Indicator Details: Sizes

Definition Drum capacity (cubic feet)
Data collection method  Secondary
Data collection notes Ranges available in current market

Sources ENERGY STAR Product Finder, ENERGY STAR Emerging Technology Award, CNET,
NRDC A Closer Look at Energy Efficiency Test Procedures and Savings Opportunities

Comments

Table 2-10: RSW Market Indicator Details: Efficiency Requirements

Definition Energy factor requirements and amended standards of DOE's regulations and the
ENERGY STAR criteria for clothes dryers.

Data collection method  Secondary
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Data collection notes Energy Factor is defined as number of pounds of clothes dried per kWh

Sources ENERGY STAR Clothes Dryers Key Product Criteria, DOE Residential Clothes Dryer
Standards 2014, ENERGY STAR Emerging Technology Award Winners 2014

Comments

Table 2-11: RSW Market Indicator Details: Number of Models

Definition Number of models available on current market
Data collection method Primary

Data collection notes The research team visited three retailers’ websites in October of 2014 and documented
their selection of clothes dryers; collecting details on from most prominent clothes dryer
brands that matched the 12 clothes dryer measures. Details included the brand, model
number, retail price, and online availability.

Sources Energy Star Product Finder, Sears’ Website, Lowe’s Website, Home Depot’s Website

Comments

Table 2-12: RSW Market Indicator Details: Number of Brands

Definition Number of brands available on current market
Data collection method Primary

Data collection notes The research team visited three retailers’ websites in October of 2014 and documented
their selection of clothes dryers; collecting details on from most prominent clothes dryer
brands that matched the 12 clothes dryer measures. Details included the brand, model
number, retail price, and online availability.

Sources Energy Star Product Finder, Sears’ Website, Lowe’s Website, Home Depot's Website

Comments

Table 2-13: RSW Market Indicator Details: Retail Online Availability

Definition Retail online availability

Data collection method Primary

Data collection notes ‘Yes’ indicates that the measure was easily findable on one or more of three prominent
online retailers’ websites.

Sources Energy Star Product Finder, Sears’ Website, Lowe’s Website, Home Depot’s Website

Comments

Table 2-14: RSW Market Indicator Details: Average Models Available Online per Store

Definition Average number of models available online in prominent retail stores
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Data collection method Primary

Data collection notes Counted number of models available online at 3 prominent retail stores (Sears, Lowe’s,
and The Home Depot) and calculated average available per store

Sources Energy Star Product Finder, Sears’ Website, Lowe’s Website, Home Depot’s Website

Comments

Table 2-15: RSW Market Indicator Details: Unit Cost

Definition Average cost per unit
Data collection method Primary

Data collection notes The research team visited three retailers’ websites in October of 2014 and documented
their selection of clothes dryers; collecting details on from most prominent clothes dryer
brands that matched the 12 clothes dryer measures. Details included the brand, model
number, retail price, and online availability.

Sources Energy Star Product Finder, Sears’ Website, Lowe’s Website, Home Depot’s Website

Comments

Table 2-16: RSW Market Indicator Details: Unit Shipments

Definition Historical shipments of electric and gas clothes dryers (in millions) in 2010
Data collection method  Secondary

Data collection notes

Sources DOE Technical Support Document 2011

Comments

Table 2-17: RSW Market Indicator Details: Penetration of Sizes

Definition Clothes dryer product class market shares
Data collection method  Secondary

Data collection notes

Sources DOE Technical Support Document 2011

Comments

Table 2-18: RSW Market Indicator Details: Market Penetration

Definition Percent of households with a certain type of clothes dryer

Data collection method  Secondary
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Data collection notes Data reviewed included: shipment analysis, California Statewide Residential Appliance
Saturation Study (RASS) and California Lighting and Appliance Saturation Study
(CLASS). Collected percent that have a clothes dryer in each electric utility and across
all utilities in 2009 and 2012.

Sources CLASS 2012, CLASS 2009, and DOE 2011 Technical Support Document

Comments While penetration data on summary tab for standard clothes dryers comes from recent
CLASS data, penetration of compact clothes dryers comes from DOE

Table 2-19: RSW Market Indicator Details: Energy Use

Definition Average annual energy use in kWh (assumes 283 cycles/year)
Data collection method Secondary

Data collection notes Note that clothes dryer energy use varies depending on which DOE test procedure is
used, D1 or D2. D2 test procedure results are displayed on the summary tab, and both
inputs are provided in the quantitative data tab.

Sources ENERGY STAR Product Finder, ENERGY STAR Market & Industry Scoping Report
Residential Clothes Dryers 2011, Ecova Analysis of Potential Energy Savings from
Heat Pump Clothes Dryers in North America

Comments

Table 2-20: RSW Market Indicator Details: Unit Energy Savings

Definition Unit energy savings over baseline
Data collection method Secondary

Data collection notes For electric clothes dryer savings is UEC — UEC for standard electric model. For gas
clothes dryer savings is UEC — UEC for standard gas model. Heat pump UES is based
on a potential energy savings study

Sources ENERGY STAR Product Finder, ENERGY STAR Market & Industry Scoping Report
Residential Clothes Dryers 2011, Ecova Analysis of Potential Energy Savings from
Heat Pump Clothes Dryers in North America

Comments

Table 2-21: RSW Market Indicator Details: Programs Incenting Measure

Definition Indicates whether measure is incented by a program

Data collection method Secondary

Data collection notes Based on ENERGY STAR rebate finder
Sources ENERGY STAR Rebate Finder
Comments It is unclear whether ‘highly efficient models’ includes compact models
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Table 2-22: RSW Market Indicator Details: Non-Energy Benefits

Definition
Data collection method
Data collection notes

Sources

Comments

Benefits of particular measures not related to energy use or savings

Secondary

ENERGY STAR Product Finder, Research Into Action Key MT Characteristics of
Devices and Final Prioritization, Ecova The Time is Ripe for Paying Attention to Clothes
Drying Technology

Table 2-23: RSW Market Indicator Details: Barriers to Adoption

Definition
Data collection method
Data collection notes

Sources

Comments

Consumer barriers to purchasing a particular measure

Secondary

Research Into Action Key MT Characteristics of Devices and Final Prioritization, NEEA
Clothes Dryer Testing 2014

Table 2-24: RSW Market Indicator Details: Technology Trends

Definition
Data collection method
Data collection notes

Sources

Comments

Current technology trends and areas to target

Secondary

HEER/BCE Program & Technology Review of Two Residential Product Programs,
Ecova The Time is Ripe for Paying Attention to Clothes Drying Technology

Table 2-25: RSW Market Indicator Details: Key Trends

Definition

Data collection method

Data collection notes
Sources

Comments

Other key trends such as awareness and availability of measures

Secondary

HEER/BCE Program & Technology Review of Two Residential Product Programs
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2.4.3. Pool Pumps

Table 2-26: RSW Market Indicator Details: Availability

Definition

Data collection method

Data collection notes

Sources

Comments

Measure availability at four retailers (Amazon, Leslie’s Pool Supply, Best Buy Pool
Supplies, and Poolssupplies.com)

Primary

To determine product availability for pool pumps the research team visited four retailer
websites. We selected the four retailers based on google.com search engine results.
The research team noted which models from the APSP (2014) list were available at
each retailer. Counts of number of brands and number of models that fit into each
measure definition according to APSP are also provided here. A count of ENERGY
STAR models that fit each measure type are also located here.

Amazon (2014), Leslie’'s Pool Supply (2014), BestBuy Pool Supplies (2014), and
Poolssupplies.com (2014). Association of Pool and Spa Professionals (2014), ENERGY
STAR (2014).

Table 2-27: RSW Market Indicator Details: Program Eligible Models

Definition

Data collection method

Data collection notes

Sources

Comments

IOU energy efficiency program eligibility
Secondary

The research team examined program websites to collect data on eligible equipment
and incentive amounts. Counts of the number of program eligible models by IOU are
listed by measure type and CEE Tier.

Pacific Gas and Electric (2014), Southern California Edison (2014), San Diego Gas and
Electric (2014); Consortium for Energy Efficiency (2014).

Table 2-28: RSW Market Indicator Details: Costs

Definition
Data collection method

Data collection notes

Sources

Average cost per unit and installation costs
Primary and Secondary

To determine product availability for pool pumps the research team visited retailer
websites. We selected the four retailers based on google.com search engine results.

Using the four retailers identified, the research team visited each website and recorded
the price of pool pumps in the APSP list of pool pumps. We provided costs for pumps
on the list at these four retailers.

Installation estimate costs are provided from three sources: PG&E’s Work Paper on
Pool Pumps (2012), ENERGY STAR, and Homewyse (2014)

Amazon (2014), Leslie’s Pool Supply (2014), Poolsupplies.com (2014), BestBuy Pool
Supplies (2014), The Association of Pool and Spa Professionals (2014), PG&E’s Work
Paper on Pool Pumps (2012), ENERGY STAR, and Homewyse (2014)
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Comments

Table 2-29: RSW Market Indicator Details: Penetration and Shipments

Definition Number of pool pumps in California by type.

Data collection method Secondary

Data collection notes The CEC provides the number of pool pumps by type as of 2009.
Sources California Energy Commission (2013).
Comments This data is six years old and the numbers have likely changed noticeably since 2009.

Table 2-30: RSW Market Indicator Details: Energy Savings and Sources of Uncertainty

Definition Estimated savings associated with measures over baseline

Data collection method  Secondary

Data collection notes Data compiled from various sources published between 2010 and 2014. Three sources
are provided” 1) a model assortment of data using APSP data, 2) a PG&E Work Paper
that provides estimates of dual speed and VSPs, but not for CEE tiers, and 3) a
California Technical Potential study that offers savings estimates for VSPs.

Sources Consortium for Energy Efficiency (2014), Energy Star (2013), Pacific Gas and Electric
(2013), Navigant 2013 Technical Potential Study; The Association of Pool and Spa
Professionals (2014)

Comments Not all sources provided savings data on all measures.

Table 2-31: RSW Market Indicator Details: Non-energy Benefits

Definition Four key non-energy benefits of VSPs are noted here

Data collection method  Secondary

Data collection notes The research team identified five total benefits of VSPs, of which four are non-energy
benefits.

Sources Southern California Edison (2012)

Comments

Table 2-32: RSW Market Indicator Details: Market and Technology Trends

Definition How the marketplace is receiving variable speed pumps.

Data collection method  Secondary

Data collection notes

Sources Southern California Edison (2012), Leslie’s Pool Supply (2014)
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Comments Retailers and installers appear to be skipping dual speed (and multi-speed) and going
straight to VSPs. The major retailer, Leslie's Pool supply, does not offer dual-speed
pumps on their national website. They only offer single speed and VSPs.

VSPs appear to be the dominant pool pump offered in California. Single speed pumps
appear to be offered by national retailers, but that is not applicable to CA (and FL)
where single speed pumps are outlawed.

In 2012, 100% of surveyed installers said they have installed VSPs, while only 22%
said they sold dual speed pumps.

Table 2-33: RSW Market Indicator Details: Barriers to Adoption

Definition Barriers to use of variable speed pumps
Data collection method Secondary

Data collection notes The research team assessed the following barriers to adoption of VSPs: cost,
availability, contractor awareness of benefits, customer awareness of benefits, any
additional equipment needed, and early replacement aversion.

Sources Southern California Edison (2012)

Comments

Table 2-34: RSW Market Indicator Details: Major Programs Targeting Measure

Definition The research team identified programs in Florida that are similar to California, because
like California, Florida outlawed the installation of new single-speed pumps.

Data collection method Secondary

Data collection notes The Professional Poolcare source is an article about the energy efficiency demands on
pool pumps in Florida and the the Gulf Power source provides information about one
Florida utility and their pool pump program.

Sources Professional Poolcare, Gulf Power

Comments

Table 2-35: RSW Market Indicator Details: Market Actors

Definition Identifies three main market actors in pool pump industry, manufacturers, retailers, and
installation contractors.

Data collection method Secondary

Data collection notes The SCE 2012 report identifies the primary manufacturers and their market share. The
report also provides insights into the activity level of pool pump contractors. All retailers
in the pool market appear to sell pool pumps but no specific market share of a retailer is
noted.

Sources Southern California Edison (2012)

Comments
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2.4.4. Air Cleaners

Table 2-36: RSW Market Indicator Details: Codes and Specifications

Definition Provides voluntary standards for ENERGY STAR Certified Air Cleaner
Data collection method Secondary

Data collection notes The research team visited the ENERGY STAR website to ascertain the efficiency
standard for certified room air cleaners. This yielded an up-to-date specification. The
AHAM report included information about the standard being set in 2004.

Sources ENERGY STAR Website 2011; Association of Home Appliance Manufacturers (AHAM)
2004.
Comments There are no mandatory federal energy codes for air cleaners.

Table 2-37: RSW Market Indicator Details: Retail Availability

Definition Air cleaner availability at six retailers (online and brick and mortar)
Data collection method Primary

Data collection notes To determine product availability for room air cleaners, the research team visited
retailer websites. To select which retailer websites to visit, we considered market share
of retailers. There is considerable consolidation among retailers. According to the Wall
Street Journal, three stores (Sears, Lowe’s, and Home Depot) account for 60% of
market share for home appliances. The team visited these sites and five others,
locating a total of five of eight retailers that included air cleaner ENERGY STAR
designation on their websites. If the website had a menu option allowing the user to
filter ENERGY STAR-certified units or had an ENERGY STAR logo next to qualified
products in the results list, it was categorized as easily-findable. If the website required
the user to select each product individually and read through a list of product details to
ascertain if the unit was ENERGY STAR-certified, it was categorized as findable with
difficulty.

Sources Sears Website; Lowe’s Website; Home Depot Website; Staples Website; Wal-Mart
Website; Wall Street Journal Website 2014.

Comments The research team could only collect information on retail availability for retailers that
distinguished between ENERGY STAR certified air cleaners and non-ENERGY STAR
certified air cleaners.

When performing a search for air cleaners on a retailer's website, replacement filters
always appeared in the results. The research team removed these results from the list
when counting the number of air cleaners available.

Table 2-38: RSW Market Indicator Details: Costs

Definition Average cost per unit by room size capacity, over or under 400 square feet.
Data collection method Primary and Secondary

Data collection notes To determine average unit costs for room air cleaners, the research team visited retailer
websites. Since the price of the unit tends to increase with capacity, the research team
examined price of air cleaners by room size capacity in January 2015. The two
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Sources

Comments

capacities (over and under 400 square feet) are based on retailer capacity
designations. The information on unit costs comes from the major retailer websites that
distinguish both room size and ENERGY STAR certification on their websites.

Sears Website; Home Depot Website

Wal-Mart distinguished room size on their website, but only had one air cleaner with
capacity above 400 square feet. For this reason, it was excluded from the cost analysis.

Table 2-39: RSW Market Indicator Details: Device Barriers

Definition
Data collection method

Data collection notes

Sources

Comments

Barriers to Purchasing an ENERGY STAR certified room air cleaner
Primary and Secondary

As the research team visited retailer websites, documented what information was
available to the consumer regarding the energy efficiency of the unit.

Sears Website; Best Buy Website, Home Depot Website, Lowe’s Website, Staples
Website; Walmart Website; Target Website; Costco Website; Walgreens Website;
ENERGY STAR 2015.

The team found that ENERGY STAR designation was not always available to the
consumer and that the efficiency metric (CADR/Watt [dust]) was never available.

The team also found there is substantial variation in the efficiency metric (CADR/Watt
[dust]) for ENERGY STAR certified room air cleaners, making it unclear what a “good”
score would be.

Table 2-40: RSW Market Indicator Details: Energy Savings

Definition
Data collection method
Data collection notes

Sources

Comments

Estimated savings associated with efficient measures

Secondary

The team used an estimate provided by ENERGY STAR to Research Into Action in
2014.

Table 2-41: RSW Market Indicator Details: Penetration and Shipments

Definition

Data collection method

Data collection notes

Sources

The quantity of ENERGY STAR shipments and estimated market penetration for any
type of air cleaner.

Secondary

The research team visited the ENERGY STAR website to retrieve information on
shipments of ENERGY STAR air cleaners in the United States for years 2011-2013.

The estimates of market penetration for any air cleaner came from reports found on the
California Energy Commission Website, including a report by AHAM.

ENERGY STAR Website 2014, 2013, 2012; California Energy Commission Website
2004; Association of Home Appliance Manufacturers (AHAM) 2004.
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Comments

Table 2-42: RSW Market Indicator Details: Existing Program Information

Definition Existing programs incentivizing the purchase of an ENERGY STAR Air Cleaner
Data collection method Secondary

Data collection notes The team located a report by the Consortium for Energy Efficiency that provided an
overview of residential appliance rebate programs. From this report, the team extracted
information on programs that offered rebates for the purchase of an ENERGY STAR
certified room air cleaner

Sources Consortium for Energy Efficiency (CEE) 2014.

Comments

2.4.5. Water Heaters

Table 2-43: RSW Market Indicator Details: Work Paper Parameters

Definition Summary of IOU work paper measure parameters including base case and measure
EF, effective useful life, measure cost data, energy use and savings data.

Data collection method Secondary

Data collection notes Since IOU work paper updates are in progress to incorporate the 2015 code and
specification changes, this data also includes the DEER database updated water
heater savings measures. This savings data is presented alongside the national DOE
savings estimates

Sources PG&E, 2014; SCE, 2014; SCG, 2014, SDG&E, 2014; DEER

Comments

Table 2-44: RSW Market Indicator Details: Retail Availability and Assortment

Definition Measure retail availability online and in-store, and number of models available.

Data collection method  Secondary

Data collection notes Most data comes from a 2014 PG&E sponsored study.
Sources ACEEE, 2012a; Research Into Action, Inc., 2014; PG&E, 2012
Comments

Table 2-45: RSW Market Indicator Details: Household Penetration

Definition Percentage of homes with each type of water heater, by IOU territory and statewide.

Data collection method  Secondary
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Data collection notes Not all water heater types were included in these surveys. Sample sizes were
insufficient to support IOU territory-specific samples for 2012 data. 2012 CLASS survey
was conducted in-home, while the 2003 and 2009 surveys were mail-in.

Sources KEMA, 2003; KEMA, 2009; DNV-GL, 2012

Comments

Table 2-46: RSW Market Indicator Details: Shipments

Definition National shipments by water heater type.
Data collection method Secondary

Data collection notes
Sources ORNL, 2011; ENERGY STAR, 2012; ENERGY STAR, 2013

Comments

Table 2-47: RSW Market Indicator Details: Costs

Definition Measure costs and installation costs.

Data collection method Secondary

Data collection notes Collected from various sources, both national and California-specific.
Sources ACEEE, 2012a; Research Into Action, Inc., 2014; Itron, 2014
Comments

Table 2-48: RSW Market Indicator Details: Energy Savings

Definition Estimated unit energy consumption and unit energy savings for each measure, pre- and
post- 2015 federal standards and ENERGY STAR specification update.

Data collection method  Secondary

Data collection notes Provided both national level and California-specific deemed savings estimates.
Sources DEER, 2015; ACEEE, 2012b; DOE, 2009; NEEA 2015
Comments NEEA test protocol uses different measure definitions — UEC and UES values are

approximate, and ranges are provided where RSW measures span multiple NEEA
efficiency bins.

Table 2-49: RSW Market Indicator Details: Codes and Specifications

Definition A list of historical and current federal and state mandatory codes and voluntary
specifications.

Data collection method  Secondary
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Data collection notes Note that the most recent codes are separated based on tank size for several product
types.

Sources DOE, 2010; DOE, 2009; ENERGY STAR (various)

Comments

2.5. Sources

The lists below present all the sources from which the project team drew RSW |1 data.

2.5.1. Advanced Power Strips
Amazon Website. http://www.amazon.com. Accessed 11/15/2014

American Council for an Energy-Efficient Economy. 2014a. Accelerating Adoption of Advanced
Plug Load Management Devices. http://aceee.org/files/proceedings/2014/data/papers/9-
862.pdf.

American Council for an Energy-Efficient Economy. 2014b. Attacking Plug Loads: A Campaign
to Deploy Automated Plug Strip Controllers.
http://aceee.org/files/proceedings/2014/data/papers/9-397.pdf.

Apple Website. http://www.apple.com. Accessed 11/15/2014
Best Buy Website. http://www.bestbuy.com. Accessed 11/15/2014
CDW Website. https://www.cdw.com. Accessed 11/15/2014

Consortium for Energy Efficiency. 2013. Consumer Electronics Program Summary.
http://library.ceel.org/sites/default/files/library/10819/CEE_ConsumerElectronics_Progra
mSummary_Aug2013.xIsx.

Corning. 2013. "TV Replacement Cycle".
http://www.corning.com/news_center/features/TV_replacement_cycle.aspx

Costco Website. http://www.costco.com. Accessed 11/15/2014
CVS Website. http://www.cvs.com. Accessed 11/15/2014

Dealscope. 2013. The Top 101 Consumer Electronics Retailers.
http://www.dealerscope.com/common/items/biz/ds/pdf/2013/03/top101.pdf. Accessed
11/15/2014

Dell Website. http://www.dell.com. Accessed 11/15/2014

Display Central. 2012. "Bring Out Your Dead! — What’s Your TV Replacement Rate?".
http://www.display-central.com/free-news/display-daily/bring-out-your-dead-whats-your-
tv-replacement-rate/
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DNV-GL. 2012. California Lighting and Appliance Saturation Survey (CLASS).
https://websafe.kemainc.com/projects62/Default.aspx?tabid=190

ECOS Consulting. 2005. Smart Plug Strips: Draft Report.
http://www.efficientproducts.org/reports/smartplugstrip/Ecos-Smart-Plug-Strips-DRAFT-
Jul2009-v2x.pdf.

Energy and Resource Solutions. 2013. Emerging Technologies Research Report.
http://www.neep.org/sites/default/files/resourcessNEEP_EMV_EmergingTechResearch_
Report_Final.pdf.

Energy Federation, Inc. 2014. EFl.org/store.
http://www.energyfederation.org/consumer/default.php. Accessed 11/26/2014

Esource. 2014. Advanced Power Strips in Residential Settings — Data Sheets.
http://www.esource.com/members/DSM-F-2a/Focus-Report/ APS-Measure-Profile-Data-
Sheets.xls

Fraunhofer. 2012. Home Energy Management: Products and Trends.
http://cse.fraunhofer.org/Portals/55819/docs/hem-products-practices-CEEindustry-
partners.pdf.

GameStop Website. http://www.gamestop.com. Accessed 11/15/2014

Home Depot Website. http://www.homedepot.com. Accessed 11/15/2014

HP Website. http://www.hp.com/country/us/en/uc/welcome.html. Accessed 11/15/2014
Kroger Website. https://www.kroger.com. Accessed 11/15/2014

Leichtman Research Group. 2014. "Television's Changing Face".
http://www.leichtmanresearch.com/research/notes03_2014.pdf

National Renewable Energy Laboratory. 2012. Results of Laboratory Testing of Advanced
Power Strips.
http://appsl.eere.energy.gov/buildings/publications/pdfs/building_america/advanced_po
wer_strips.pdf.

National Retail Federation. 2013. Top 100 Retailers Chart, 2014. https://nrf.com/2014/top100-
table. Accessed 11/15/2014

Navigant Consulting, Inc. 2014. 2013 California Energy Efficiency Potential and Goals Study.
http://www.cpuc.ca.gov/PUC/energy/Energy+Efficiency/Energy+Efficiency+Goals+and
+Potential+Studies.htm.

New York State Energy Research and Development Authority. 2011. Advanced Power Strip
Research Report. http://www.nyserda.ny.gov/-/media/Files/EERP/Residential/Energy-
Efficient-and-ENERGY -STAR-Products/Power-Management-Research-Report.pdf.
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NMR Consulting, Inc. 2012. Massachusetts Residential Retail Products: Consumer Electronics
Saturation. http://ma-eeac.org/wordpress/wp-content/uploads/Massachesetts-Residentail-
Retail-Products_Consumer-Electronics-Saturation.pdf.

Northwest Energy Efficiency Partnerships. 2011. Advanced Power Strips: Energy Efficiency
through Plug Loads.
http://aceee.org/files/pdf/conferences/eer/2011/BS3E_Malik.Rasmussen.pdf.

Northwest Energy Efficiency Partnerships. 2013. Advanced Power Strips Test Protocol.
http://www.neep.org/sites/default/files/resources/Report APSTestingProtocolFINAL.pdf.

Northwest Energy Efficiency Partnerships. 2014. Advanced Power Strip Common Terminology.
http://50.63.66.116/Assets/uploads/files/market-
strategies/BCE/APSCommonTerminology.pdf.

Northwest Regional Technical Forum. 2013. Advanced Power Strips Planning Workbook v1.5.
http://rtf.nwcouncil.org/measures/res/ResAdvancedPowerStrips_v1_5.xlsm.

PG&E. 2015. PG&E "Company Profile™ .
http://www.pge.com/en/about/company/profile/index.page

Research Into Action, Inc. 2010. Electronics and Energy Efficiency: A Plug Load
Characterization Study. http://www.calmac.org/publications/bce_final.pdf.

Safeway Website. http://www.safeway.com. Accessed 11/15/2014
San Diego Gas and Electric. 2014. Smart Power Strips Work Paper WPSDGEREHEOQQ03.
SCE. 2014. Smart Power Strips Work Paper SCE13CS002 R2.

SCE. 2015. SCE "Who We Are". https://www.sce.com/wps/portal/home/about-us/who-we-
are/lut/p/b1/rVRdb4lwFPOre_Gx9mLL1yNGg7jpYtQofSEFCrIJVUTZ9usHzmTbg6CJIfW
h6k3tPzjk9LWZ4jVnGTONMiORMfFVXTPMUw7ZGzhwceOFVcPo9ndhOhyyGatXgvVglwZ
VIiwnjdtGI7Gr_X8jIBDZjCdWxYBOPAKM8yCrNgVG-
weAuEFMIitEVNngi68DI3AHuUy2PxdDx0oNxIVArEc1EP70lkxK4ehRQOEBRpvkDUOBXEL
cCstIDImjD8MDIURBUYNAgdUHgZb2hoMeostMWgNrPGmMVb6V3supjpgxfBjOrimZI
PjFizHIRiIVzk3Y08FHhdImU3IjLeim4gU-
XWAVSrAp5VPPI91IAdENQPuU054uNETI9EBCVZEWMMEWQQpVYiNoA4dGAvbsBxzdcavK
23z0rymCdtY_KittYQNVNcKPQvz5uy2Qy4VB4NSO4GHN_wD9zv5L_nvEUXqUE-
E_QeTRLytYjS1JtOEfPV3emnmhy-AYOau_0!/dl4/d5/L2dBISEVZOFBISONQSEh/

SDG&E. 2015. SDG&E "About Us". http://www.sdge.com/aboutus
Staples Website. http://www.staples.com. Accessed 11/15/2014
Target Website. http://www.target.com. Accessed 11/15/2014

U.S. Census. 2011. "Census Bureau Releases 2010 Census Demographic Profiles for Alaska,
Arizona, California, Connecticut, Georgia, Idaho, Minnesota, Montana, New Hampshire,
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3. Next Steps

In addition to regular updates (at least once every two years), there are several possible next
steps for the Residential Solutions Workbook Phase 1. The PLA team identified a number of
potential data additions to consider for additional versions (Table 3-1).

Table 3-1: RSW Phase Il: Potential Additional Data

PRrRobDuUCT
ALL

Air Cleaners

Pool Pumps

APS

POTENTIAL ADDITIONAL DATA
Add demand savings
Incorporate information about efficiency levels above ENERGY STAR
Add early retirement of single speed pumps as an opportunity.
Consider new Title 20 code.
Add replacement motors as measures.
Add new sales.
Add multifamily data.
Add small single speed pumps (<1 HP)
Include commercial office savings.

Research power strip supply chain: where are APS purchased, what products are they
purchased with, how and when do customers purchase regular power strips?

Research Platform and Hosting Considerations

This project aligns closely not only with the RSW I, but also with several other ongoing

appliance research activities the PLA team is conducting, such as the work paper update projects
(some of the research from which is included in the Water Heater and APS RSW |1 workbooks),
and other internal research efforts to align program planning and engineering research across the

IOU territories. The RSW projects were purposefully designed in Excel to:

y  Provide a user-friendly platform that minimizes the programming costs.

y  Flexibly annotate, track sources, and display inconsistent and missing information.

y  Allow easy publication and sharing of this data both within the IOU PLA team and
among other program administrators.

This platform is somewhat limited in its ability to link multiple related products or to “push” out

new versions to users, however. In future updates, the project team recommends considering

integrating the RSW I, RSW 11, and other appliance research in a relational database, to facilitate

ongoing tracking and collect all the market research in a single location.

research ) into)action’

Next Steps | Page 53



