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Refrigerators and Freezers, Residential

SWAP001-02

This measure includes residential ENERGY STAR refrigerators, freezers, and refrigerator-freezers,
summarized below.

e A refrigerator is a cabinet that is designed for the refrigerated storage of solid food and
beverages at temperatures > 32 °F and below 39 °F and has a source of refrigeration requiring an
energy input. It may include a compartment for the freezing and storage of food at temperatures
<32 °F, but it does not provide a separate low-temperature compartment designed for the
freezing and storage of food at temperatures below 8 °F.

e Afreezeris a cabinet that is designed as a unit for the freezing and storage of food, beverages, or
ice at temperatures < 0 °F and that has a source of refrigeration requiring an energy input.

e A refrigerator-freezer is a cabinet that: 1) consists of two or more compartments with at least one
of the compartments designed for the refrigerated storage of solid food and beverages at
temperatures above 32 °F and below 39 °F; 2) has at least one of the compartments designed for
the freezing and storage of food or ice at temperatures below 8 °F that may be adjusted by the
user to a temperature of <0 °F; and 3) has a source of refrigeration requiring an energy input.

Qualifying models are more efficient than standard-efficiency units due to improvements in insulation
and compressors.

The measure case is defined as a refrigerator that is ENERGY STAR-qualified and at least 10% more
efficient than the federal standard. The measure case is presented in three efficiency tiers, detailed
below. ENERGY STAR (Version 5.0) models, are at least 10% more efficient than the federal standard).?
ENERGY STAR Most Efficient (2020) models are at least 15% above the federal standard and use less
than 637 kWh per year.? ENERGY STAR Freezers at least 5% more efficient that than a correspondent
ENERGY STAR model.

TENERGY STAR. 2015. "ENERGY STAR® Program Requirements Product Specification for Residential Refrigerators and Freezers -
Eligibility Criteria Version 5.0." Effective September 15, 2014.

2ZENERGY STAR. 2020. "ENERGY STAR Most Efficient Recognition Criteria: Refrigerator-Freezers." Effective January 2020.
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Measure Case Specification for ENERGY STAR (Version 5.0)

Configuration
Freezerless Refrigerator

Refrigerator/Freezer

Bottom Freezer

Top Freezer

Side Freezer

Upright Freezer

Chest Freezer

Measure Case Specification for ENERGY STAR Most Efficient

Configuration
Refrigerator/Freezer

Bottom Freezer

Top Freezer

Side Freezer

APPLIANCE OR PLUG LOAD

Ice
No Ice

No Ice

No Ice

With Ice
No Ice

With Ice
No Ice

With Ice

Manual Defrost

Automatic Defrost

Manual Defrost

Automatic Defrost

Ice
No Ice
No Ice

With Ice

No Ice

With Ice

No Ice

Refrigerators and Freezers, Residential

Size (ft3)
Compact (< 7.75)
Small (11 - 23)
Compact (< 7.75)
Compact (< 7.75)
Small (8 -16.5)
Large (= 16.5)
Large (> 16.5)
Compact (< 7.75)
Small (10-15)
Medium (15 - 20)
Large (= 20)
Medium (15 - 20)
Medium (15 - 23)
Large (= 23)
Medium (15 - 23)
Large (= 23)
Small (< 13)
Medium (13-16)
Large (> 16)

Small (< 13)
Medium (13-16)
Large (> 16)
Small (< 13)
Medium (13-16)
Large (> 16)
Small (< 13)
Medium (13-16)
Large (> 16)

Size (ft3)
Average size
Medium (< 18.0)

Large (18.1-22.5)
X-Large (> 22.5)
Medium (< 18.0)
Large (18.1-22.5)
X-Large (> 22.5)
Medium (< 18.0)
Large (18.1-22.5)
X-Large (> 22.5)
Medium (< 18.0)
Large (18.1-22.5)
X-Large (> 22.5)
Medium (< 18.0)
Large (18.1-22.5)
X-Large (> 22.5)
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Configuration

Refrigerator

Ice Size (ft3)
With Ice Medium (< 18.0)
Large (18.1-22.5)
X-Large (> 22.5)
Weighted Any Size

Measure Case Specification for ENERGY STAR +5% Freezers

Configuration
Upright Freezer

Chest Freezer

Statewide measure offering ID

Ice Size (ft3)
Manual Defrost Small (< 13)
Medium (13-16)
Large (> 16)
Automatic Defrost Small (< 13)
Medium (13-16)
Large (> 16)
Manual Defrost Small (< 13)
Medium (13-16)
Large (> 16)
Automatic Defrost Small (< 13)
Medium (13-16)
Large (> 16)

Statewide Measure Offering No. Measure Offering Description
SWAPOO1A Efficient, ENERGY STAR, Freezerless Refrigerator, No Ice, Compact (<7.75 cu ft),
SWAP001B Efficient, ENERGY STAR, Freezerless Refrigerator, No Ice, Small (11-23 cu ft),
SWAP001C Efficient, ENERGY STAR, Refrigerator/Freezer, No Ice, Compact (<7.75 cu ft),
SWAPOO1D Efficient, ENERGY STAR, Bottom Freezer, No Ice, Compact (<7.75 cu ft),
SWAPOO1E Efficient, ENERGY STAR, Bottom Freezer, No Ice, Small (8-16.5 cu ft),
SWAPOO1F Efficient, ENERGY STAR, Bottom Freezer, No Ice, Large (216.5 cu ft),
SWAPQO01G Efficient, ENERGY STAR, Bottom Freezer, With Ice, Large (216.5 cu ft),
SWAPOO1H Efficient, ENERGY STAR, Top Freezer, No Ice, Compact (<7.75 cu ft),
SWAPOO1I Efficient, ENERGY STAR, Top Freezer, No Ice, Small (10-15 cu ft),
SWAP0OO1J Efficient, ENERGY STAR, Top Freezer, No Ice, Medium (15-20 cu ft),
SWAPOO1K Efficient, ENERGY STAR, Top Freezer, No Ice, Large (220 cu ft),
SWAPOO1L Efficient, ENERGY STAR, Top Freezer, With Ice, Medium (15-20 cu ft),
SWAPOO1M Efficient, ENERGY STAR, Side Freezer, No Ice, Medium (15-23 cu ft),
SWAPOOIN Efficient, ENERGY STAR, Side Freezer, No Ice, Large (=23 cu ft),
SWAP0010 Efficient, ENERGY STAR, Side Freezer, With Ice, Medium (15-23 cu ft),
SWAPOO1P Efficient, ENERGY STAR, Side Freezer, With Ice, Large (23 cu ft),
SWAP001Q Efficient, ENERGY STAR, Upright Freezer, Manual Defrost, Small (< 13 cu ft),
SWAPOO1R Efficient, ENERGY STAR, Upright Freezer, Manual Defrost, Medium (13 - 16 cu ft),
SWAPO01S Efficient, ENERGY STAR, Upright Freezer, Manual Defrost, Large (> 16 cu ft),
SWAPOO1T Efficient, ENERGY STAR, Upright Freezer, Automatic Defrost, Small (< 13 cu ft),
SWAP0O0O1U Efficient, ENERGY STAR, Upright Freezer, Automatic Defrost, Medium (13 - 16 cu ft),
SWAPOO1V Efficient, ENERGY STAR, Upright Freezer, Automatic Defrost, Large (> 16 cu ft),
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Statewide measure offering ID (Continue)

Statewide Measure Offering No. Measure Offering Description
SWAPOO1W Efficient, ENERGY STAR, Chest Freezer, Manual Defrost, Small (< 13 cu ft),
SWAPQOO1X Efficient, ENERGY STAR, Chest Freezer, Manual Defrost, Medium (13 - 16 cu ft),
SWAPOO1Y Efficient, ENERGY STAR, Chest Freezer, Manual Defrost, Large (> 16 cu ft),
SWAPQ001Z Efficient, ENERGY STAR, Chest Freezer, Automatic Defrost, Small (< 13 cu ft),
SWAPOO1AA Efficient, ENERGY STAR, Chest Freezer, Automatic Defrost, Medium (13 - 16 cu ft),
SWAPOO1AB Efficient, ENERGY STAR, Chest Freezer, Automatic Defrost, Large (> 16 cu ft),
SWAPOO1AC Efficient, ES Most Efficient, Refrigerator/Freezer, No Ice, Average size,
SWAPOO1AD Efficient, ES Most Efficient, Bottom Freezer, No Ice, Medium (<18.0 cu ft),
SWAPOO1AE Efficient, ES Most Efficient, Bottom Freezer, No Ice, Large (18.1-22.5 cu ft),
SWAPOO1AF Efficient, ES Most Efficient, Bottom Freezer, No Ice, X-Large (>22.5 cu ft),
SWAPOO1AG Efficient, ES Most Efficient, Bottom Freezer, With Ice, Medium (<£18.0 cu ft),
SWAPOO1AH Efficient, ES Most Efficient, Bottom Freezer, With Ice, Large (18.1-22.5 cu ft),
SWAPOO1AI Efficient, ES Most Efficient, Bottom Freezer, With Ice, X-Large (>22.5 cu ft),
SWAPOO1AJ Efficient, ES Most Efficient, Top Freezer, No Ice, Medium (<18.0 cu ft),
SWAPOO1AK Efficient, ES Most Efficient, Top Freezer, No Ice, Large (18.1-22.5 cu ft),
SWAPOO1AL Efficient, ES Most Efficient, Top Freezer, No Ice, X-Large (>22.5 cu ft),
SWAPOO1AM Efficient, ES Most Efficient, Top Freezer, With Ice, Medium (<18.0 cu ft),
SWAPOO1AN Efficient, ES Most Efficient, Top Freezer, With Ice, Large (18.1-22.5 cu ft),
SWAPOO1AO Efficient, ES Most Efficient, Top Freezer, With Ice, X-Large (>22.5 cu ft),
SWAPOO1AP Efficient, ES Most Efficient, Side Freezer, No Ice, Medium (<£18.0 cu ft),
SWAPOO1AQ Efficient, ES Most Efficient, Side Freezer, No Ice, Large (18.1-22.5 cu ft),
SWAPOO1AR Efficient, ES Most Efficient, Side Freezer, No Ice, X-Large (>22.5 cu ft),
SWAPOO1AS Efficient, ES Most Efficient, Side Freezer, With Ice, Medium (<18.0 cu ft),
SWAPQOO1AT Efficient, ES Most Efficient, Side Freezer, With Ice, Large (18.1-22.5 cu ft),
SWAPOO1AU Efficient, ES Most Efficient, Side Freezer, With Ice, X-Large (>22.5 cu ft),
SWAPOO1AV Efficient, ES Most Efficient, Refrigerator, Weighted, Any Size,
SWAPOO1AW Efficient, ENERGY STAR +5%, Upright Freezer, Manual Defrost, Small (< 13 cu ft),
SWAPOO1AX Efficient, ENERGY STAR +5%, Upright Freezer, Manual Defrost, Medium (13 - 16 cu ft),
SWAPQOO1AY Efficient, ENERGY STAR +5%, Upright Freezer, Manual Defrost, Large (> 16 cu ft),
SWAPOO1AZ Efficient, ENERGY STAR +5%, Upright Freezer, Automatic Defrost, Small (< 13 cu ft),
SWAPOO1BA Efficient, ENERGY STAR +5%, Upright Freezer, Automatic Defrost, Medium (13 - 16 cu ft),
SWAPO01BB Efficient, ENERGY STAR +5%, Upright Freezer, Automatic Defrost, Large (> 16 cu ft),
SWAP001BC Efficient, ENERGY STAR +5%, Chest Freezer, Manual Defrost, Small (< 13 cu ft),
SWAPO01BD Efficient, ENERGY STAR +5%, Chest Freezer, Manual Defrost, Medium (13 - 16 cu ft),
SWAPOO1BE Efficient, ENERGY STAR +5%, Chest Freezer, Manual Defrost, Large (> 16 cu ft),
SWAPOO1BF Efficient, ENERGY STAR +5%, Chest Freezer, Automatic Defrost, Small (< 13 cu ft),
SWAPO01BG Efficient, ENERGY STAR +5%, Chest Freezer, Automatic Defrost, Medium (13 - 16 cu ft),
SWAPOO1BH Efficient, ENERGY STAR +5%, Chest Freezer, Automatic Defrost, Large (> 16 cu ft),

The base case technology for this measure is defined as a refrigerator or refrigerator-freezer that meets
the minimum federal efficiency standards (see Code Requirements).
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Applicable state and federal codes and standards for refrigerators are summarized below. The standards
are based upon the size, configuration, and functionality of the refrigerator:

e Size: Adjusted volume (AV) is the sum of the fresh food compartment, net of the freezer
compartment volume. Volumes are calculated in accordance with 10 CFR 430 Appendix A.

e Configuration: Side-by-Side, Top Freezer, Bottom Freezer, Single Door Refrigerators, Built-In
Refrigerators, Chest Freezer, and Upright Freezer

e Defrost: Automatic or Manual

e Ice Maker: No-ice Maker, Automatic, Through-the-Door

Applicable State and Federal Codes and Standards for ENERGY STAR Refrigerators

Code / Standards Effective Date

ENERGY STAR

Applicable Code Reference
"ENERGY STAR® Program Requirements Product Specification
for Residential Refrigerators and Freezers - Eligibility Criteria
Version 5.0.

Sept. 15, 2014

CA Building Energy Efficiency

Standards — Title 24 None. n/a

U.S. Department of Energy (DOE) Standards for Residential
Refrigerators and Freezers.

The National Appliance Energy Conservation Act (NAECA)
dictates minimum energy consumption standards for both
commercial and non-commercial refrigerators and freezers.
(See following table).

Federal Standards Dec. 13, 2019

The minimum federal standards cover all product classes, only a subset of the product classes are
included in this measure and are shown below.

U.S. DOE Federal Standards for Residential Refrigerators and Freezers

Maximum Annual Energy Consumption (AEC)
(kWh/yr)
Based on Adjusted Based on Adjusted
Volume (AV) (ft3) Volume (L)
7.99 AV +225.0 0.282 av+225.0

Product Class

1. Refrigerator-freezers and refrigerators other than all-
refrigerators with manual defrost.

3. Refrigerator-freezers—automatic defrost with top-mounted
freezer without an automatic icemaker.

3A. All-refrigerators—automatic defrost.

4. Refrigerator-freezers—automatic defrost with side-mounted
freezer without an automatic icemaker.

5. Refrigerator-freezers—automatic defrost with bottom-
mounted freezer without an automatic icemaker.

5A. Refrigerator-freezer—automatic defrost with bottom-
mounted freezer with through-the-door ice service.

6. Refrigerator-freezers—automatic defrost with top-mounted
freezer with through-the-door ice service.

7. Refrigerator-freezers—automatic defrost with side-mounted
freezer with through-the-door ice service.

8.07 AV +233.7

7.07AV +201.6
8.51AV +297.8

8.85AV +317.0

9.25 AV +475.4

8.40 AV + 385.4

8.54 AV +432.8

0.285av + 233.7

0.250 av + 201.6
0.301av +297.8

0.312av+317.0

0.327 av+475.4

0.297 av + 385.4

0.302 av +432.8
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8. Upright freezers with manual defrost.

9. Upright freezers with automatic defrost without an
automatic icemaker.

10. Chest freezers and all other freezers except compact
freezers.

10A. Chest freezers with automatic defrost.

11. Compact refrigerator-freezers and refrigerators other than
all-refrigerators with manual defrost.

11A.Compact all-refrigerators—manual defrost.

13. Compact refrigerator-freezers—automatic defrost with top-
mounted freezer.

15. Compact refrigerator-freezers—automatic defrost with
bottom-mounted freezer.

5.57AV +193.7
8.62AV +228.3

7.29AV + 107.8

10.24AV + 148.1
9.03AV +252.3

7.84AV +219.1
11.80AV +339.2

11.80AV +339.2

0.197av + 193.7
0.305av + 228.3

0.257av +107.8

0.362av +148.1
0.319av +252.3

0.277av+219.1
0.417av +339.2

0.417av +339.2

ENERGY STAR (Version 5.0) qualifying models are at least 10% more efficient than the federal standard, in
adherence with the DOE test procedures at 10 CFR 430, Subpart B, Appendix A and Appendix B. The
calculations of the maximum annual energy consumption for each product class is provided below.

ENERGY STAR Version 5.0 Annual Energy Consumption Allowance *

Maximum Annual Energy Consumption

Product Class

1. Refrigerator-freezers and refrigerators other than all-
refrigerators with manual defrost.

1A. All-refrigerators—manual defrost.
2. Refrigerator-freezers—partial automatic defrost.

3. Refrigerator-freezers—automatic defrost with top-mounted
freezer without an automatic icemaker.

3-BI. Built-in refrigerator-freezer—automatic defrost with top-
mounted freezer without an automatic icemaker.

3l. Refrigerator-freezers—automatic defrost with top-mounted
freezer with an automatic icemaker without through-the-door
ice service.

31-Bl. Built-in refrigerator-freezers—automatic defrost with
top-mounted freezer with an automatic icemaker without
through-the-door ice service.

3A. All-refrigerators—automatic defrost.
3A-BI. Built-in All-refrigerators—automatic defrost.

4. Refrigerator-freezers—automatic defrost with side-
mounted freezer without through-the-door ice service.

4-Bl. Built-In Refrigerator-freezers—automatic defrost with
side-mounted freezer without an automatic icemaker.

41, Refrigerator-freezers—automatic defrost with side-
mounted freezer with an automatic icemaker without through-
the-door ice service.

(kWh/yr)
7.19 AV +202.5

6.11 AV +174.2
7.19 AV +202.5
7.26 AV +210.3

8.24 AV +238.4

7.26 AV +294.3

8.24 AV +322.4

6.36 AV +181.4
7.22 AV +205.7
7.66 AV + 268.0

9.20 AV +321.7

7.66 AV +352.0
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Maximum Annual Energy Consumption
Product Class (kWh/yr)
41-BI. Built-In Refrigerator-freezers—automatic defrost with 9.20 AV + 405.7
side-mounted freezer with an automatic icemaker without
through-the-door ice service.

5. Refrigerator-freezers—automatic defrost with bottom- 7.97 AV + 285.3
mounted freezer without an automatic icemaker.

5-BI. Built-In Refrigerator-freezers—automatic defrost with 8.46 AV + 303.2
bottom-mounted freezer without an automatic icemaker.
5. Refrigerator-freezers—automatic defrost with bottom- 7.97 AV + 369.3

mounted freezer with an automatic icemaker without through-
the-door ice service.

51-Bl. Built-In Refrigerator-freezers—automatic defrost with 8.46 AV + 387.2
bottom-mounted freezer with an automatic icemaker without
through-the-door ice service.

5A. Refrigerator-freezers—automatic defrost with bottom- 8.33 AV +436.3
mounted freezer with through-the-door ice service.
5A-BI. Built-in refrigerator-freezer—automatic defrost with 8.85 AV + 458.3

bottom-mounted freezer with through-the-door ice service.

6. Refrigerator-freezers—automatic defrost with top-mounted 7.56 AV + 355.3
freezer with through-the-door ice service.

7. Refrigerator-freezers—automatic defrost with side- 7.69 AV +397.9
mounted freezer with through-the-door ice service.

ENERGY STAR Most Efficient qualifying models are at least 15% more efficient than the federal standard
and use less than 637 kWh per year (with the exception of top-freezers), in adherence with the DOE test
procedures at 10 CFR 430, Subpart B, Appendix A and Appendix B. Only full-sized refrigerator-freezer
models are eligible to achieve this classification. The calculations of the maximum annual energy
consumption for each product class are provided below.

ENERGY STAR Most Efficient (2020) Annual Energy Consumption Allowance °

Maximum Annual Energy Consumption - AEC

P |
roduct Class (kwh/year)

Refrigerator-freezers and refrigerators other than all- refrigerators with AV <71.5, AECuax < 6.39*AV + 180.0 AV > 71.5,
manual defrost. AECmax < 637

AV <71.5, AECyvax £ 6.39*%AV + 180.0 AV > 71.5,

2 Refrigerator-freezers—partial automatic defrost. AECya < 637

Refrigerator-freezers—automatic defrost with side-mounted freezer AV <£58.6, AECyax < 6.81*%AV + 238.2 AV > 58.6,
without an automatic icemaker. AECwmax £ 637

SENERGY STAR. 2020. "ENERGY STAR Most Efficient Recognition Criteria: Refrigerator-Freezers." Effective January 2020.
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Product Class Maximum Annual Energy Consumption - AEC (kWh/year)
4Bl Built-In Refrigerator-freezers—automatic defrost with AV £58.6, AECyiax < 6.81*AV + 238.2 AV > 58.6, AECuax <
side- mounted freezer without an automatic icemaker 637
Refrlgerator—freeze'rs—automatlc F:Iefrost with s!de— AV < 46.2, AECuax < 6.81%AV +322.2 AV > 46.2, AECyn <
4] mounted freezer with an automatic icemaker without
) ) 637
through-the-door ice service.
Built-In Refrigerator-freezers—automatic defrost with
41- side- AV £46.2, AECyax < 6.81*AV + 322.2 AV > 46.2, AECuax <
BI mounted freezer with an automatic icemaker without 637
through- the-door ice service.
5 Refrigerator-freezers—automatic defrost with bottom- AV <54.2, AECyax < 7.08*AV + 253.6 AV > 54.2, AECyax <
mounted freezer without an automatic icemaker 637
5.g| Built-In Refrigerator-freezers—automatic defrost with AV <54.2, AECyax < 7.08*AV + 253.6 AV > 54.2, AECyax <
bottom- mounted freezer without an automatic icemaker | 637
Refr|gerator—freezers—automatlc Fjefrost with b-ottom— AV < 42.3, AECuax < 7.08*AV + 337.6 AV > 42.3, AECua <
51 mounted freezer with an automatic icemaker without 637
through-the-door ice service
51 Built-In Refrlgerator-freezeré—automatlc d‘ef‘rost with AV < 42.3, AECuax < 7.08*AV + 337.6 AV > 42.3, AECua <
bottom- mounted freezer with an automatic icemaker
Bl . ) ) 637
without through-the-door ice service
A Refrigerator-freezers—automatic defrost with bottom- AV £32.4, AECyax < 7.40*AV + 397.1 AV > 32.4, AECuax <
mounted freezer with through-the-door ice service 637
S Built-in refngerator-freezer.—automat|c defrost vv.|th AV <324, AECunx < 7.40%AV + 397.1 AV > 32.4, AECyny <
Bl bottom- mounted freezer with through-the-door ice 637
service
7 Refrigerator-freezers—automatic defrost with side- AV £40.1, AECyax < 6.83*AV + 363.0 AV > 40.1, AECuax <
mounted freezer with through-the-door ice service 637
7.8l Built-in refrigerator-freezers—automatic defrost with AV £40.1, AECyax < 6.83*AV + 363.0 AV > 40.1, AECuax <
side- mounted freezer with through-the-door ice service 637
AV = Adjusted Volume (AV) shall be calculated in accordance with the DOE test procedure in 10 CFR 430 Subpart B, Appendix A.

Household.

Measure Implementation Eligibility

All combinations of measure application type, delivery type, and sector that are established for this
measure are specified below. Measure application type is a categorization based on the circumstances
and timing of the measure installation; each measure application type is distinguished by its baseline
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determination, cost basis, eligibility, and documentation requirements. Delivery type is the broad
categorization of the delivery channel through which the market intervention strategy (financial
incentives or other services) is targeted. This table also designates the broad market sector(s) that are
applicable for this measure.

Note that some of the implementation combinations below may not be allowed for some measure
offerings by all program administrators.

Implementation Eligibility

Measure Application Type Delivery Type Sector
Normal replacement UpDeemed Res
Normal replacement DnDeemed Res
Normal replacement DnDeemDlI Res

Eligible Products

The product eligibility requirements for the ENERGY STAR and ENERGY STAR Most Efficient tiers are
provided below. See Measure Case Description for a full list of refrigerator model specifications.

Energy Efficiency Requirements for ENERGY STAR Refrigerators

Measure Requirements
ENERGY STAR Version 5.0

— Must be on the ENERGY STAR qualifying list.
(10% above the federal standard)

— ENERGY STAR qualified refrigerators are 10% more efficientthan
models that simply meet the federal minimum standard for
energy efficiency.

— Refrigerators smaller than 7.75 ft3are classified as
compact refrigerators.

ENERGY STAR +5% — Must be on the ENERGY STAR qualifying list.
(5% More efficient to a comparable — Refrigerators smaller than 7.75 ft*are classified as compact
ENERGY STAR Model) refrigerators.

ENERGY STAR Most Efficient

(15% above the federal standard) — Must be on the ENERGY STAR qualifying list and be indicated as
6 above the federal standar

meeting the ENERGY STAR Most Efficient criteria.

— ENERGY STAR Most Efficient qualified refrigerators are 15% more
efficient than models that meet the federal minimum standard
for energy efficiency.

— ENERGY STAR Most Efficient qualified refrigerators must use less
than or equal to 637 kWh per year.

— Top freezers do not have to meet the 15% requirement; only the
<637 kWh/year requirement.

Eligible Building Types

Eligible building types include any residential single family, multifamily, and residential double-wide
mobile homes.

Eligible Climate Zones

The measure is applicable in all California climate zones.

10
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Ineligible Products
Ineligible products for ENERGY STAR refrigerators (10% above federal standard) include:

o Keg/beverage centers and wine coolers/chillers.
e Refrigerators larger than 7.75 ft>and 36 inches or more in height do not qualify for a compact
refrigerator rebate.

Ineligible products for ENERGY STAR Most Efficient refrigerators (15% above federal standard) include:

e Sub-Compact refrigerators, all-refrigerators, and freezers.
e Keg/beverage centers and wine coolers/chillers.

Ineligible products for ENERGY STAR +5% include:

e Sub-Compact freezers.

Data collection requirements are to be determined.

Appliance and plug load (AppPlug)

The unit energy consumption (UEC) and unit energy savings (UES) for residential refrigerators and
freezers are based upon several sources, depending on the tier and product class. For reference, the
source of the average energy consumption (AEC) for base case and measure case product classes are
provided in Code Requirements. A list of the energy savings sources and methodologies for each
measure is shown in the table included in the next page.

The derivation of the UES for each efficiency for refrigerators and freezers are explained below.

The Database for Energy Efficient Resources (DEER) 2020 provides unit energy savings (UES) for standard
sized refrigerators in the following size categories: large, medium, or small. Energy savings for these
measures were derived directly from the DEER Database Readi Version 2.5.1

Measures labeled “Most Efficient” are not part of the DEER 2020 database, the UEC for these
measures was determine using the adjusted volume (AV), the federal mandated maximum annual
energy consumption (AEC) of the base case model can be calculated from the equations in the Code
Requirements. The AEC of an ENERGY STAR refrigerator (measure case model) can be calculated by
applying the AV to the ENERGY STAR or ENERGY STAR Most Efficient AEC equations in the Measure
Case Description, respectively to determine eligibility.

11



APPLIANCE OR PLUG LOAD

Energy Savings Methodology

Refrigerators and Freezers,

Residential

ENERGY STAR

Energy Savings -

Description Statewide ID# Tier DEER Measure / Source
V5.0 Type Methodology

Efficient, ENERGY STAR, Freezerless Refrigerator, No Ice, Compact (<7.75 cu ft) SWAPOO1A 'ENERGY STAR 11A DEER Measure - Match |RE-Refg-All_CmpMini-Tier1
Efficient, ENERGY STAR, Freezerless Refrigerator, No Ice, Small (11-23 cu ft) SWAPOO1B 'ENERGY STAR 3A ExAnte2020 UES = (AEC ., - AEC =) x DEER [E factor
Efficient, ENERGY STAR, Refrigerator/Freezer, No Ice, Compact (<7.75 cu ft) SWAPDO1C 'ENERGY STAR 11 DEER Measure - Match |RE-RefgFrz_CmpMini-Tier1
Efficient, ENERGY STAR, Bottom Freezer, No Ice, Compact {<7.75 cu ft) SWAPOO1D 'ENERGY STAR 15 DEER Measure - Match |RE-RefgFrz-BM_CmpMini-Tier1
Efficient, ENERGY STAR, Bottom Freezer, No Ice, Small (8-16.5 cu ft) SWAPOO1E 'ENERGY STAR 5 ExAnte2020 UES = [AEC .. - AEC ) x DEER IE factor
Efficient, ENERGY STAR, Bottom Freezer, Mo Ice, Large (216.5 cu ft) SWAPQO1F 'ENERGY STAR 5 ExAnte2020 UES = (AEC o, - AEC =) x DEER IE factor
Efficient, ENERGY STAR, Bottom Freezer, With Ice, Large (216.5 cu ft) SWAPOO1G 'ENERGY STAR SA ExAnte2020 UES = (AEC .. - AEC =) x DEER [E factor
Efficient, ENERGY STAR, Top Freezer, No Ice, Compact {<7.75 cu ft) SWAPQOO1H 'ENERGY STAR 12 DEER Measure - Match |RE-RefgFrz-TM_CmpMini-Tier1
Efficient, ENERGY STAR, Top Freezer, No Ice, Small {10-15 cu ft) SWAPOO1! 'ENERGY STAR 3 ExAnte2020 UES = (AEC .. - AEC =) x DEER [E factor
Efficient, ENERGY STAR, Top Freezer, No Ice, Medium (15-20 cu ft) SWAPOO1) 'ENERGY STAR 3 ExAnte2020 UES = (AEC o, - AEC ) x DEER IE factor
Efficient, ENERGY STAR, Top Freezer, No Ice, Large (220 cu ft) SWAPOO1K 'ENERGY STAR 3 ExAnte2020 UES = (AEC .. - AEC =) x DEER [E factor
Efficient, ENERGY STAR, Top Freezer, With Ice, Medium {15-20 cu ft) SWAPOO1L 'ENERGY STAR 6 ExAnte2020 UES = (AEC o, - AEC ) x DEER IE factor
Efficient, ENERGY STAR, Side Freezer, No Ice, Medium (15-23 cu ft) SWAPOO1IM 'ENERGY STAR 4 ExAnte2020 UES = (AEC .. - AEC =) x DEER [E factor
Efficient, ENERGY STAR, Side Freezer, No Ice, Large (223 cu ft) SWAPOOIN 'ENERGY STAR 4 ExAnte2020 UES = (AEC .. - AEC &) X DEER [E factor
Efficient, ENERGY STAR, Side Freezer, With Ice, Medium {15-23 cu ft} SWAPOO10 'ENERGY STAR 7 ExAnte2020 UES = [AEC .. - AEC =) x DEER IE factor
Efficient, ENERGY STAR, Side Freezer, With Ice, Large (223 cu ft) SWAPQOQ1P 'ENERGY STAR 7 ExAnte2020 UES = (AEC p. - AEC &) x DEER [E factor
Efficient, ENERGY STAR, Upright Freezer, Manual Defrost, Small (< 13 cu ft) SWAPOO1Q, 'ENERGY STAR 8 DEER Measure - Match |RE-Frzr-Up-ManDef_Small-Tierl
Efficient, ENERGY STAR, Upright Freezer, Manual Defrost, Medium (13 - 16 cu ft) SWAPOO1R 'ENERGY STAR 8 DEER Measure - Match |RE-Frzr-Up-ManDef_Med-Tierl
Efficient, ENERGY STAR, Upright Freezer, Manual Defrost, Large (> 16 cu ft) SWAP0OO1S 'ENERGY STAR 8 DEER Measure - Match |RE-Frzr-Up-ManDef_Large-Tierl
Efficient, ENERGY STAR, Upright Freezer, Automatic Defrost, Small (< 13 cu ft) SWAPOO1T 'ENERGY STAR 9 DEER Measure - Match |RE-Frzr-Up-AutoDef_Small-Tierl
Efficient, ENERGY STAR, Upright Freezer, Automatic Defrost, Medium (13 - 16 cu ft) SWAPOO1U 'ENERGY STAR 9 DEER Measure - Match |RE-Frzr-Up-AutoDef Med-Tierl
Efficient, ENERGY STAR, Upright Freezer, Automatic Defrost, Large (> 16 cu ft) SWAPOO1V 'ENERGY STAR 9 DEER Measure - Match |RE-Frzr-Up-AutoDef_Large-Tierl
Efficient, ENERGY STAR, Chest Freezer, Manual Defrost, Small (< 13 cu ft) SWAPDO1W 'ENERGY STAR 10 DEER Measure - Match |RE-Frzr-Chest-ManDef_Small-Tierl
Efficient, ENERGY STAR, Chest Freezer, Manual Defrost, Medium (13 - 16 cu ft) SWAPDO1X 'ENERGY STAR 10 DEER Measure - Match |RE-Frzr-Chest-ManDef_Med-Tierl
Efficient, ENERGY STAR, Chest Freezer, Manual Defrost, Large (> 16 cu ft) SWAPQOLY 'ENERGY STAR 10 DEER Measure - Match |RE-'Frzr-Chest-ManDef_Large-Tierl
Efficient, ENERGY STAR, Chest Freezer, Automatic Defrost, Small (< 13 cu ft) SWAP0O1Z 'ENERGY STAR 11 DEER Measure - Match |RE-Frzr-Chest-AutoDef_Small-Tierl
Efficient, ENERGY STAR, Chest Freezer, Automatic Defrost, Medium {13 - 16 cu ft) SWAPOOLAA 'ENERGY STAR 11 DEER Measure - Match |RE-Frzr-Chest-AutoDef_Med-Tierl
Efficient, ENERGY STAR, Chest Freezer, Automatic Defrost, Large (> 16 cu ft) SWAPDO1AB 'ENERGY STAR 11 DEER Measure - Match |RE-Frzr-Chest-AutoDef_Large-Tierl
Efficient, ES Most Efficient, Refrigerator/Freezer, No Ice, Average size SWAPDO1AC | “ES Most Efficient 1 DEER Measure - Scaled |RE-RefgFrz-Wtd-Tierl
Efficient, ES Most Efficient, Bottom Freezer, No Ice, Medium (£18.0 cu ft) SWAPOOLAD | ES Most Efficient 5 ExAnte2020 UES = [AEC .. - AEC ) x DEER IE factor
Efficient, ES Most Efficient, Bottom Freezer, No Ice, Large (18.1-22.5 cu ft) SWAPODOIAE | “ES Most Efficient 5 ExAnte2020 UES = (AEC o, - AEC =) x DEER IE factor
Efficient, ES Most Efficient, Bottom Freezer, No Ice, X-Large (>22.5 cu ft) SWAPOO1AF | *ES Most Efficient 5 ExAnte2020 UES = (AEC .. - AEC =) x DEER [E factor
Efficient, ES Most Efficient, Bottom Freezer, With Ice, Medium (<18.0 cu ft) SWAPOO1AG | *ES Most Efficient S5A ExAnte2020 UES = (AEC o, - AEC ) x DEER IE factor
Efficient, ES Most Efficient, Bottom Freezer, With Ice, Large (18.1-22.5 cu ft) SWAPOO1AH | *ES Most Efficient SA ExAnte2020 UES = (AEC .. - AEC =) x DEER [E factor
Efficient, ES Most Efficient, Bottom Freezer, With Ice, X-Large {>22.5 cu ft) SWAPOO1AI | 2ES Most Efficient S5A ExAnte2020 UES = (AEC o, - AEC ) x DEER IE factor
Efficient, ES Most Efficient, Top Freezer, No Ice, Medium (<18.0 cu ft) SWAPOO1AJ | 2ES Most Efficient 3 ExAnte2020 UES = (AEC .. - AEC =) x DEER [E factor
Efficient, ES Most Efficient, Top Freezer, No Ice, Large (18.1-22.5 cu ft) SWAPOO1AK | 2ES Most Efficient 3 ExAnte2020 UES = (AEC .. - AEC &) X DEER [E factor
Efficient, ES Most Efficient, Top Freezer, No Ice, X-Large (>22.5 cu ft) SWAPOO1AL | *ES Most Efficient 3 ExAnte2020 UES = (AEC .. - AEC =) x DEER [E factor
Efficient, ES Most Efficient, Top Freezer, With Ice, Medium (<18.0 cu ft) SWAPOO1AM | *ES Most Efficient 6 ExAnte2020 UES = (AEC .. - AEC &) X DEER [E factor
Efficient, ES Most Efficient, Top Freezer, With Ice, Large (18.1-22.5 cu ft) SWAPOOLAN | *ES Most Efficient 6 ExAnte2020 UES = [AEC .. - AEC =) x DEER IE factor
Efficient, ES Most Efficient, Top Freezer, With Ice, X-Large {>22.5 cu ft) SWAPQO1AO | %ES Most Efficient 6 ExAnte2020 UES = (AEC p. - AEC &) x DEER [E factor
Efficient, ES Most Efficient, Side Freezer, No Ice, Medium {£18.0 cu ft) SWAPOD1AP | 2ES Most Efficient 4 ExAnte2020 UES = (AEC ,.. - AEC =) x DEER IE factor
Efficient, ES Most Efficient, Side Freezer, No Ice, Large (18.1-22.5 cu ft) SWAPQ01AQ | *ES Most Efficient 4 ExAnte2020 UES = (AEC p. - AEC &) x DEER [E factor
Efficient, ES Most Efficient, Side Freezer, No Ice, X-Large (>22.5 cu ft) SWAPOO1AR | *ES Most Efficient 4 ExAnte2020 UES = (AEC y5es - AEC =) x DEER [E factor
Efficient, ES Most Efficient, Side Freezer, With Ice, Medium (<18.0 cu ft) SWAPDO1AS | %ES Most Efficient 7 ExAnte2020 UES = (AEC .. - AEC &) x DEER IE factor
Efficient, ES Most Efficient, Side Freezer, With Ice, Large (18.1-22.5 cu ft) SWAPOOIAT | 2ES Most Efficient 7 ExAnte2020 UES = (AEC y55s - AEC =) x DEER [E factor
Efficient, ES Most Efficient, Side Freezer, With Ice, X-Large (>22.5 cu ft) SWAPOD1AU | %ES Most Efficient 7 ExAnte2020 UES = (AEC .. - AEC &) x DEER [E factor
Efficient, ES Most Efficient, Refrigerator, Weighted, Any Size SWAPOO1AY | ES Most Efficient 34 DEER Measure - Scaled |RE-RefgFrz-Wtd-Tierl
Efficient, ENERGY STAR +5%, Upright Freezer, Manual Defrost, Small (< 13 cu ft) SWAPOOIAW |°ENERGY STAR +5% 8 DEER Measure - Scaled |RE-Frzr-Up-ManDef_Small-Tierl
Efficient, ENERGY STAR +59%, Upright Freezer, Manual Defrost, Medium (13 - 16 cu ft) SWAPQQ1AX | ENERGY STAR +5% g DEER Measure - Scaled |RE-Frzr-Up-ManDef_Med-Tierl
Efficient, ENERGY STAR +5%, Upright Freezer, Manual Defrost, Large (> 16 cu ft) SWAPDOIAY |°ENERGY STAR +5% 8 DEER Measure - Scaled |RE-Frzr-Up-ManDef_Large-Tierl
Efficient, ENERGY STAR +59%, Upright Freezer, Automatic Defrost, Small (< 13 cu ft) SWAPOO1AZ |*ENERGY STAR +5% 9 DEER Measure - Scaled |RE-Frzr-Up-AutoDef_Small-Tierl
Efficient, ENERGY STAR +5%, Upright Freezer, Automatic Defrost, Medium (13 - 16 cu ft} SWAPQD1BA | ENERGY STAR +5% 9 DEER Measure - Scaled |RE-Frzr-Up-AutoDef Med-Tierl
Efficient, ENERGY STAR +59%, Upright Freezer, Automatic Defrost, Large (> 16 cu ft) SWAPDO1BB |*ENERGY STAR +5% 9 DEER Measure - Scaled |RE-Frzr-Up-AutoDef_Large-Tierl
Efficient, ENERGY STAR +5%, Chest Freezer, Manual Defrost, Small (< 13 cu ft) SWAPQD1BC |?ENERGY STAR +5% 10 DEER Measure - Scaled |RE-Frzr-Chest-ManDef_Small-Tierl
Efficient, ENERGY STAR +5%, Chest Freezer, Manual Defrost, Medium {13 - 16 cu ft) SWAPDO1BD |*ENERGY STAR +5% 10 DEER Measure - Scaled |RE-Frzr-Chest-ManDef_Med-Tierl
Efficient, ENERGY STAR +5%, Chest Freezer, Manual Defrost, Large (> 16 cu ft) SWAPOD1BE |?ENERGY STAR +5% 10 DEER Measure - Scaled |RE-'Frzr-Chest-ManDef_Large-Tierl
Efficient, ENERGY STAR +5%, Chest Freezer, Automatic Defrost, Small {< 13 cu ft) SWAPQO1BF | *ENERGY STAR +5% 10A DEER Measure - Scaled |RE-Frzr-Chest-AutoDef_Small-Tier1l
Efficient, ENERGY STAR +5%, Chest Freezer, Automatic Defrost, Medium (13 - 16 cu ft) SWAPOO1BG |’ENERGY STAR +5% 10A DEER Measure - Scaled |RE-Frzr-Chest-AutoDef_Med-Tierl
Efficient, ENERGY STAR +5%, Chest Freezer, Automatic Defrost, Large (> 16 cu ft) SWAPOO1BH | ENERGY STAR +5% 10A DEER Measure - Scaled |RE-Frzr-Chest-AutoDef_Large-Tierl
NOTES:

1. ENERGY STAR models are at least 10% more efficient than the federal standard.
2. ENERGY STAR Most Efficient models are at least 15% above the federal standard and use less than 637 kWh per year.
3. ENERGY STAR Freezers at least 5% more efficient that than a correspondent ENERGY STAR model.
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APPLIANCE OR PLUG LOAD M Refrigerators and Freezers, Residential

The UES is calculated as the difference between the federal code (baseline) AEC and the ENERGY STAR
(measure case) AEC. This difference was then converted to DEER-equivalent savings by applying a
“Interactive Effect factor” drawn directly from DEER2020 Res HVAC IE from the READI database.

UESiwn = (AECpase — AECEs) X DEER IE factoriwn
UESkw = (AECbase — AECEs) X DEER IE factoriw
UEStherms = (AECbase - AECES) X DEER IE faCtortherms

This method is used for measures labeled ENERGY STAR +5%. The UES of an ENERGY STAR +5% standard
sized freezers were calculated the same way as the ENERGY STAR (DEER Matched), except that the UES
value was adjusted by a factor of 1.45. Measures ID# SWAPOO1AC and SWAPOO1AV (ES Most Efficient)
uses this methodology as well.

Advanced Tier freezers are identified with 5% lower energy consumption than the ENERGY STAR
maximum allowance. Note that the ENERGY STAR specification requirement is 10% lower energy
consumption than the federal maximum annual energy consumption allowance (i.e., 90% of the federal
maximum). This means that for this measure, Advanced Tier are defined as ENERGY STAR +5% as 95% of
the ENERGY STAR maximum, or 95% of 90% of the federal maximum (which is equal to 85.5% of the
federal standard maximum, or 14.5% lower than the federal standard maximum).?

Advanced Tier (ENERGY STAR +5%) freezers are not included in DEER. As such, the UES values for units in
this tier were established by scaling from the UES values in DEER for the Basic Tier. The UES values in
DEER are for ENERGY STAR freezers, or freezers that consume 10% less energy than the federal standard.
Since the Advanced Tier is defined as ENERGY STAR + 5%, or 14.5% less thar114thoe federal standard, the

5%
or 1.45.

UES values are calculated by multiplying the DEER UES values by a factor of T00%

Peak demand reduction for all refrigerators and freezer were calculated with the same methodology as
energy savings, presented in the Electric Savings section.

Gas energy savings is calculated with the same methodology as electric energy savings, presented in the
Electric Savings section.

6U.S. Department of Energy (DOE), Energy Efficiency and Renewable Energy. 2020. “Appliance & Equipment Standards Program |
CCMS. Refrigerators, Refrigerator-Freezers, and Freezers.” https://www.regulations.doe.gov/certification-data/CCMS-4-
Refrigerators Refrigerator-Freezers and Freezers.html#g=Product Group s%3A%22Refrigerators%2C%20Refrigerator-
Freezers%2C%20and%20Freezers%22. Accessed in 2020.

7Refrigerators and freezer specifications for both ENERGY STAR and Federal Standards do not report modal power and usage,
but instead report values as UEC (in kWh per year).

8This is in contrast to adding the 5% to the 10% lower than the federal maximum (15% lower than the federal maximum).

—a
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APPLIANCE OR PLUG LOAD M Refrigerators and Freezers, Residential

Summary of Refrigerator Annual Unit Energy Consumption Sources, by Product Class

Measure Case

Measure Case ENERGY STAR
Base Case AEC ENERGY STAR Most Efficient
Product Class Source Tier AEC Source Tier AEC Source Configuration Ice Size
1. Rgfrlgeratorifreezers and refrigerators other than all- DEER 2020 Refrigerator/ No Ice Any
refrigerators with manual defrost. Freezer
1A. All-refrigerators—manual defrost. Not used
2. Refrigerator-freezers—partial automatic defrost. Not used
3. Refrigerator-freezers—automatic defrost with top- 2019 DOE Federal ENERGY STAR 15% better Refrigerator/ No lce Any
mounted freezer without an automatic icemaker. Standard Version 5.0 Federal Standard Freezer
3-Bl. Built-in refrigerator-freezer—automatic defrost
with top-mounted freezer without an automatic Not used
icemaker.
31. Refrigerator-freezers—automatic defrost with top-
mounted freezer with an automatic icemaker without Not used
through-the-door ice service.
31-Bl. Built-in refrigerator-freezers—automatic defrost
with top-mounted freezer with an automatic icemaker Not used
without through-the-door ice service.
) ) 2019 DOE Federal Energy Star Freezer-less
3A. All-refrigerators—automatic defrost. Standard Version 5.0 Refrigerator No Ice Any
3A-BI. Built-in all-refrigerators—automatic defrost. Not used
4. Refrigerator-freezers—automatic defrost with side- 2019 DOE Federal Energy Star ENERGY STAR Most .
. .. ) . Side Freezer No Ice Any
mounted freezer without an automatic icemaker. Standard Version 5.0 Efficient 2020
4-Bl. Built-in refrigerator-freezers—automatic defrost
with side-mounted freezer without an automatic Not used
icemaker.
4. Refrigerator-freezers—automatic defrost with side-
mounted freezer with an automatic icemaker without Not used
through-the-door ice service.
41-BI. Built-in refrigerator-freezers—automatic defrost
with side-mounted freezer with an automatic icemaker Not used
without through-the-door ice service.
C—
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Measure Case

Measure Case ENERGY STAR
Base Case AEC ENERGY STAR Most Efficient
Product Class Source Tier AEC Source Tier AEC Source Configuration Ice Size
5. Refrigerator-freezers—automatic defrost with 2019 DOE Federal . st ENERGY STAR Most
i ) . edera nergy Star 0s
pottom mounted freezer without an automatic Standard Version 5.0 Efficient 2020 Bottom Freezer No Ice Any
icemaker.
5-Bl. Built-in refrigerator-freezers—automatic defrost
with bottom-mounted freezer without an automatic Not used
icemaker.
51. Refrigerator-freezers—automatic defrost with
bottom-mounted freezer with an automatic icemaker Not used
without through-the-door ice service.
51-Bl. Built-in refrigerator-freezers—automatic defrost
with bottom-mounted freezer with an automatic Not used
icemaker without through-the-door ice service.
SA. Refrigerator-freezer—automatic defrost with 2019 DOE Federal Energy Star ENERGY STAR Most
. . 0OS .
bottpm—mounted freezer with through-the-door ice Standard Version 5.0 Efficient 2020 Bottom Freezer With Ice Any
service.
SA-BI. Built-in refrigerator-freezer—automatic defrost
with bottom-mounted freezer with through-the-door ice Not used
service.
6. Refrigerator-freezers—automatic defrost with top- 2019 DOE Federal Energy Star 15% better )
. . . . Top Freezer With Ice Any
mounted freezer with through-the-door ice service. Standard Version 5.0 Federal Standard
7. Refrigerator-freezers—automatic defrost with side- 2019 DOE Federal Energy Star ENERGY STAR Most ) )
. . . . . Side Freezer With Ice Any
mounted freezer with through-the-door ice service. Standard Version 5.0 Efficient 2020
7-Bl. Built-in refrigerator-freezers—automatic defrost
with side-mounted freezer with through-the-door ice Not used
service.
8. Upright freezers with manual defrost. DEER 2020 Upright Freezer Manual Defrost Any
9. Upright freezers with automatic defrost without an
Prig L DEER 2020 Upright Freezer Automatic Defrost Any
automatic icemaker.
9l. Upright freezers with automatic defrost with an
o Not used
automatic icemaker.
—
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Measure Case

Measure Case ENERGY STAR
Base Case AEC ENERGY STAR Most Efficient
Product Class Source Tier AEC Source Tier AEC Source Configuration Ice Size
9-BI. Built-in upright freezers with automatic defrost
. o Not used
without an automatic icemaker.
91-Bl. Built-in upright freezers with automatic defrost
. . Not used
with an automatic icemaker.
10. Chest freezers and all other freezers except compact Chest Freezer Manual Defrost Any
DEER 2020
freezers.
10A. Chest freezers with automatic defrost. DEER 2020 Chest Freezer Automatic Any
Defrost
11. Compact refrigerator-freezers and refrigerators Refrigerator/ No Ice Compact
. ) DEER 2020
other than all-refrigerators with manual defrost. Freezer (<7.75 cu ft)
F -l No | C t
11A.Compact all-refrigerators refrigerators manual DEER 2020 regzer ©ss olee ompac
Refrigerator (<7.75 cu ft)
defrost.
12.C i - — i i
ompact refrigerator-freezers—partial automatic Not used
defrost.
13. Compact refrigerator-freezers—automatic defrost Top Freezer No Ice Any
_ DEER 2020
with top-mounted freezer.
131. Compact refrigerator-freezers—automatic defrost
) ) o Not used
with top-mounted freezer with an automatic icemaker.
13A. Compact all-refrigerators—automatic defrost. Not used
14. Compact refrigerator-freezers—automatic defrost
L Not used
with side-mounted freezer.
141. Compact refrigerator-freezers—automatic defrost
L : o Not used
with side-mounted freezer with an automatic icemaker.
15. Compact refrigerator-freezers—automatic defrost DEER 2020 Bottom Freezer No Ice Compact
with bottom-mounted freezer. (<7.75 cu ft)
151. Compact refrigerator-freezers—automatic defrost
with bottom-mounted freezer with an automatic Not used
icemaker.
16. Compact upright freezers with manual defrost. Not used
C——
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Measure Case

Measure Case ENERGY STAR
Base Case AEC ENERGY STAR Most Efficient
Product Class Source Tier AEC Source Tier AEC Source Configuration Ice Size
17. Compact upright freezers with automatic defrost. Not used
18. Compact chest freezers. Not used
E——
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Effective useful life (EUL) is an estimate of the median number of years that a measure installed through a
program is still in place and operable. Remaining useful life (RUL) is an estimate of the median number of
years that a technology or piece of equipment replaced or altered by an energy efficiency program would
have remained in service and operational had the program intervention not caused the replacement or
alteration.

The EUL and RUL specified for high-efficiency refrigerators are specified below. Insofar as the RUL is only
applicable to the first baseline period for a retrofit measure with an applicable code baseline, it is not
applicable for this measure.

Effective Useful Life and Remaining Useful life

Refrigerators - Freezers - All
Parameter All Models Models Source
RUL (yrs) 4.7 3.7

The base case material cost for equipment delivered via direct install is equal to SO.

The base case material costs for all other delivery types were derived from cost models developed for the
2010-2012 Measure Cost Update study conducted by Itron, Inc.? Costs were updated to 2020 equivalent
values using RSMeans. The following measures were out of scope of the cost models and were therefore
assigned other values, as follows:

e Measure “ENERGY STAR with no Freezer (11 ft® - 23 ft3) Refrigerator” was assigned the base case
cost for “ENERGY STAR Top Mount Freezer, no Ice - Small (10-15 ft3) Refrigerator.”

e Compact models were assigned a base case cost from the ENERGY STAR Residential
Refrigerator Calculator.

e Measure “ENERGY STAR Most Efficient - Average Size Refrigerator/Freezer” was calculated as the
average of ENERGY STAR Most Efficient bottom, top and side mount freezer (large size) base case
costs. A web-harvesting analysis was conducted in 2016 (see PGECOAPP128) to derive anaverage
base case cost for this measure.

e Measures for upright and chest freezers had assigned base case costs calculated as the average
cost of non-ENERGY STAR certified models for that category. A web-harvesting analysis was
conducted in 2016 to derive an average base case cost for this measure.

9ltron, Inc. 2014. 2010-2012 WOO017 Ex Ante Measure Cost Study Final Report. Prepared for the California Public Utilities
Commission.
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The DEER 2016 Refrigerator and Freezer Cost Workbook was used to calculate measure case refrigerator
model costs for all delivery types. Costs were updated to 2020 equivalent values using RSMeans. The
following costs were out of scope of the cost models and were therefore assigned the indicated values:

e Measure “ENERGY STAR with no Freezer (11 ft2 - 23 ft?) Refrigerator” was assigned the measure
case cost for “ENERGY STAR Top Mount Freezer, no Ice - Small (10 ft3-15 ft?) Refrigerator”

e Compact models were assigned a measure case cost based on a $10 incremental cost from the
ENERGY STAR Appliance Savings Calculator.

e Measure “ENERGY STAR Most Efficient - Average Size Refrigerator/Freezer” was calculated as the
average of ENERGY STAR Most Efficient bottom, top and side mount freezer (large size) measure
case costs. A web-harvesting analysis was conducted in 2016 (see PGECOAPP128) to derive an
average measure cost for this measure.

e Measures for upright and chest freezers had assigned measure costs calculated as the average cost
of ENERGY STAR certified models for that category. A web-harvesting analysis was conducted in
2016 to derive an incremental cost for this measure. The analysis found that, after accountfor
features that were “like-for-like”, the incremental measure cost for standalone freezers was not
statistically different from zero.

The base case labor cost for equipment delivered via direct install is equal to SO.

The base case labor cost for all other delivery types was derived using the cost assumptions specified
below and are the same for the base case and measure case models. The labor rate adopted for the costs
analysis was drawn from the Database for Energy Efficient Resources and is associated with the DEER
Labor Rate ID “R-App”.

Labor Cost Assumptions

All Full-size All Compact
Parameter Models Models Source
Labor Rate (S/hr) $48.60 $48.60 Values adopted from previous workpaper.
Labor Hours (hrs) 1.5 0.5 Professional judgement.

Note: Labor costs were updated to 2020 equivalent values using RSMeans.

The measure case labor cost for equipment delivered via direct install will be derived as the average
installation cost submitted by one or more implementation contractors. The actual installation cost can
vary by contractor, the date when the work occurred, and by the volume of each specific contractor’s
business. Contractor costs are confidential information and are based upon contractually agreed upon
pricing as established in their purchase order with the program administrator. Therefore, the program
administrator program tracking systems are the only source for the labor installation cost data. The
program administrator will utilize the actual program cost to evaluate the cost-effectiveness of the
measure.

For all other delivery types, a high efficiency model does not require additional installation labor
compared to a base case model. See Base Case Labor Cost.
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The net-to-gross (NTG) ratio represents the portion of gross impacts that are determined to be directly
attributed to a specific program intervention. These NTG values are based upon the average of all NTG
ratios for all evaluated 2006 — 2008 residential programs, as documented in the 2011 DEER Update

Study conducted by Itron, Inc. These sector average NTGs (“default NTGs”) are applicable to all energy
efficiency measures that have been offered through residential programs for more than two years and for
which impact evaluation results are not available. Additionally, a NTG ratio has been established for
program-qualified high efficiency refrigerators units that are incentivized at the midstream delivery
channel.

Net-to-Gross Ratios

Parameter All Models Source
NTG — residential 055 Itron, Inc. 2011. DEER Database 2011 Update Documentation. Prepared
default (downstream) ’ for the California Public Utilities Commission. Page 15-4, Table 15-3.
NTG — other delivery 019 Pacific Gas and Electric (PG&E). 2017. Work Paper PGECOAPP128 Retail
channels ' Products Platform Revision #3. March 29. Page 90.

The gross savings installation adjustment (GSIA) rate represents the ratio of the number of verified
installations of the measure to the number of claimed installations reported by the utility. This factor
varies by end use, sector, technology, application, and delivery method.

Gross Savings Installation Rate Adjustments

Parameter All Models Source

GSIA 10 California Public Utilities Commission (CPUC), Energy Division. 2013.
) Energy Efficiency Policy Manual Version 5. Page 31.

Non-energy impacts for this measure have not been quantified.
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This section provides a summary of the Database for Energy Efficient Resources (DEER)-based inputs and
methods, and the rationale for inputs and methods that are not DEER-based. Notably, the size
designations defined for the measure offerings do not align with those in DEER. Therefore, the rated
energy savings obtained from the DOE annual energy use equations are multiplied by “DEER-basis factor.”

DEER Difference Summary

DEER Item Comment

Modified DEER methodology Yes

Scaled DEER measure Yes

DEER Base Case No

DEER Measure Case No

DEER Building Types Yes

DEER Operating Hours Yes

DEER eQUEST Prototypes No

DEER Version DEER 2020, READI v2.5.1

Reason for Deviation from DEER DEER assumes different size ranges and efficiency levels
DEER Measure IDs Used n/a

NTG DEER: The value of 0.55 is associated with NTG ID: Res-Default>2 for

downstream delivery. The value of 0.19 is not associated with NTG ID;
thus, the ID NonRes-sAll-mRfg-DG is used as a proxy for this value.

GSIA The value of 1.0 is associated with GSIA ID: Def-GSIA
EUL/RUL The EUL value of 14.0 years is associated with EUL ID: Appl-ESRefg
The EUL value of 11.0 is associated with EUL ID: Appl-ESFrzr
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Revision
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01

02

Date
10/31/2017

12/31/2018

12/31/2018
06/03/2019

07/05/2019

02/25/2020

9/10/2020

01/15/2021

03/22/2021

06/28/2021

Primary Author,

Organization

Jennifer Holmes Cal TF

Jennifer Holmes, Cal TF

Jia Chang Huang, PG&E

Jia Chang Huang
PG&E

Tai Voong
PG&E

Adan Rosillo
PG&E

Adan Rosillo
PG&E

Danielle Dragon, PE,
CEM, CDSM
PG&E

Danielle Dragon, PE,
CEM, CDSM

PG&E

Danielle Dragon, PE,
CEM, CDSM
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Refrigerators and Freezers, Residential

Revision Summary and Rationale for
Revision Effective Date and Approved By
Draft of consolidated text for this statewide measure is based
upon:
PGECOAPP124, Revision 2 (January 14, 2015)
SCE13AP001, Revision 3 (November 24, 2015)
WPSDGEREAP00OQ1, Revision 0 (June 15, 2012)
PGECOAPP128, Revision 6 (April 9, 2018)
Consensus reached among Cal TF members.
Final revisions for submission of Version 01.

Submitted revision 01 of the state-wide paper to WPA
Added PG&E implementation IDs to EAD Table including
chest freezers.

Corrected description for upright freezers, ES+5%

Resubmit revision 01 to the WPA site with no significant
modifications

Added PG&E measure IDs; AP018, AP019, AP020, AP021,
AP022, AP023, AP037, AP038, AP039, AP040, AP041, and
AP042 to the EAD Table - Implementation Tab. Revised word
document and update references to DEER versions.

No energy savings nor base/measure costs were affected by
this update.

e Convert IOUs specific measures to the statewide format,
modified the EAD Table, DataSpec and word document.
Savings methodology and values were modified as well.

e Updated energy savings to reflect DEER2020 and
ExAnte2020 database and procedures

e Removed MAT NC from workpaper.

Updated the following EnergylmpactIDs’ normalizing unit from

‘Area-ft2’ to ‘Household’: Res-Frzr-dKkWH-Cond and Res-Refr-

dKWH-Cond.

Corrected workpaper writeup NTG 0.20 to 0.19 for NonRes-

sAll-mRfg-DG

Minor table formatting updates

Adopted all remaining measures for PG&E

Updated Dspec spreadsheet and writeup to reflect cost update
in EAD Table from 10/26/2020.
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