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Background

« At present, the Michigan Energy Measures Database (MEMD) does not include savings
values for measures that are replaced before the end of useful life (EUL) except for LED
lighting. However, some other jurisdictions already allow utilities to offer early

replacement (ER) to both Income Qualified (IQ) and non-1Q customers for a range of
measures and claim associated savings.

» Therefore, MPSC Staff and utilities requested Guidehouse to conduct an EWR Research

Study to outline key considerations to create and claim savings for ER measures for both
IQ and non-IQ customers looking to replace equipment before end of their EUL.

“ Guidehouse



Early Replacement Measures Study - Timeline

The objective of today’s call is to provide EWR Collaborative an update on Literature Review results.

Activity Deliverables Timeline
J Scope Presentation » Presentation to EWR Collaborative Oct 2023
I
: Literature Review * Presentation in January EWR Collaborative (1/16/2024) Nov 2023 to Jan 2024

» List of 5 priority measures for which ER workpapers will

Identify ER Measures be developed

Nov 2023 to Feb 2024

Develop Framework * Presentation in February EWR Collaborative (2/20/2024) Dec 2023 to Feb 2024
Develop Workpapers * Measure Workpapers (up to 12 Total, submit by 4/1/2024) Feb 2024 to Apr 2024
Total - Oct 2023 — Apr 2024

J Guidehouse
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Objectives and Approach

Guidehouse conducted a comprehensive review of technical reference manuals (TRMs) in other jurisdictions

which offer Early Replacement (ER) measures.

OBJECTIVES

APPROACH

To better understand appropriate
eligibility criteria, energy savings
calculation methodology, and
associated key parameters for
ER measures.

Develop a general framework for
developing ER workpapers for
2025 MEMD.

Understand differences in ER
measures offered to:
* Residential, Multifamily and
C&l customers
« Weather-sensitive (WS) vs
Non-WS measures
* Income Qualified (1Q) vs
non-1Q customers

» Perform a comprehensive review

of 10 jurisdictions’ TRMs?! where
ER measures are offered.

Summarize the definition,
eligibility criteria and key
parameters used in ER
measures.

Conduct interviews with involved
stakeholders to better understand
how each jurisdiction approaches
developing ER measures.?

1. Including lllinois, Pennsylvania, Massachusetts, Minnesota, Mid-Atlantic, New York, Ohio, New Orleans, Vermont, Minnesota.

,‘ Guidehouse 2 e also interviewed IL utility stakeholder (Wade Morehead) and collected information on the IL ER framework, which is consistent with the IL TRM literature review

results.



Key Residential ER Measures in Other Jurisdictions

Residential TRMs offer a range of ER measures including Central AC, Room AC, Furnace, and Refrigerators.
Air Purifier X
Central AC X X X X X X X

Clothes Dryer

Clothes Washer X3 X X X
Dehumidifier

Dishwasher X

ECM Fan X X X

Freezer X X
Furnace X X X X

Gas Boiler

Heat Pump X X1 X X X1

Oven, Hand Wrapper, Cold Storage X

Pool Pump X

Refrigerator X X X2 X2 X
Room AC X X3 X X2 X2 X
Water Heater X X1

Window X X

1. Fuel switching explicitly sanctioned.
2. Limited to Low Income or Home Performance programs only.
3. The existing unit should be turned in at the time of replacement, and permanently removed from the grid.

‘ Guidehouse



Key C&l ER Measures in Other Jurisdictions
C&l TRMs offer a range of early replacement measures including Furnaces, Refrigerators, and Freezers.

AC X X X

Boiler X

Computer Room Air Conditioning (CRAC) X

Chiller X X

Clothes Washer X

Compressed Air X X

Cool Roof X

Furnace X X X
Grain Dryer X

Heat Pump X X X X

Lighting X X X
Motors & Variable Frequency Drives (VFDs) X X

Refrigeration/Freezers X X X

Spray Valves X X X

Water Heater X X

‘ Guidehouse



Early Replacement Savings Methodology

A dual-baseline methodology is applied when quantifying savings for all early replacement measures.

Baseline Efficiency

Code Minimum Efficiency |------------mmmo-

Existing Equipment Efficiency

(prior to end of its ,
Effective Useful Life, : Time
or EUL) RUL EUL

Early Replacement

* During remaining .+ During rest of the measure life (i.e., EUL-
useful life (RUL), ! RUL) savings calculated based on code
savings calculated E minimum baseline equipment efficiency
based on existing | (when equipment would have failed in
equipment efficiency 5 future) and new equipment efficiency.
and new equipment : * Where no future standards have been

efficiency. published, current code minimum

efficiency can be used.

‘ Guidehouse



Incremental Cost

Early replacement measures result in increased energy savings with higher incremental costs compared to
Replace on Burnout/Time of Sale (ROB/TOS).

Earlv Replacement Full cost of Full cost of code Time-value adjustment
In crgm erllotal Cost m— NEW === compliant equipment + associated with early
equipment available on the market replacement

For Example —
Replaced an appliance 5 years before its EUL:

Full cost of new appliance = $7,500 PV: $4,600 $5,000
Full cost of code-compliance baseline appliance = $5,000

CxIm
Time-value adjustment = $400 @ de= === ==
Present Value (PV) of a future code-complaint equipment = $5,000 -

$400 = $4,600

PV of a standard code- Cost of a standard
Total incremental cost for ER = $7,500 - $4,600 = $2,900 complaint appliance code-complaint
Total incremental cost for ROB/TOS = $7,500 - $5,000 = $2,500 appliance

‘ Guidehouse 10



Literature Review Findings

ER Parameters

Eligibility

Summary of Findings

Most jurisdictions define Early
Replacement (ER) as
replacement of existing
equipment which is in working
condition.

Some utilities have additional
eligibility criteria based on
equipment age.

Key Differentiations

The equipment age criterion is defined differently across the jurisdictions:
o New York!, Vermont, New Orleans, Minnesota, Ohio — before the end of
EUL/expected life/useful life;

o Mid Atlantic — before the natural end of life;

o lllinois — in working condition or in need of minor repairs even if beyond EUL.
Vermont requires ER projects to provide evidence of prior contact with the customer
replacing functioning equipment for energy savings purpose.

Mid-Atlantic TRM only offer certain measures such as ER of Room AC and
Refrigerators through Low Income or Home Performance Program (direct install).
Certain measure types in the MA and PA TRMs require the existing equipment be
retired or recycled and permanently removed from the grid.

Measure Effective
Useful Life (EUL)

ER measures use the same
measure life (EUL) as replace on
burnout (ROB).

Common parameter for both ER and ROB. No differentiation identified

Remaining Useful
Life (RUL)

Typically, set at 1/3 of measure’s
EUL; however, itis
recommended RUL in future
TRMs to be informed from
program data?

New York TRM requires the RUL data to be collected by the program administrator.
IL TRM uses RUL= 1/2 EUL for Income Qualified (IQ) Room AC measure and
RUL=1/3 EUL for non-IQ customers.

1. New York offers a semi-custom analysis to calculate savings for replacement of equipment well past its EUL and with a history of significant repair and high energy consumption.
2. Based on California Public Utilities Commission 2008 Database for Energy Efficiency Resources (DEER).

J Guidehouse
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Literature Review Findings

ER Parameters

Existing Efficiency

Summary of Findings

Actual value. Most jurisdiction use one of the following

sources to determine deemed value:

* Program data from past evaluation, OR

* Market research characterizing equipment age,
efficiency, etc., OR

+ Past federal minimum efficiency standards.

Key Differentiations

* Mid Atlantic and VT TRMs provide deemed savings values
instead of deemed efficiency values for equipment. e.g.,
refrigerator measure.

Annual Hours of Use
(HOU)

Use current measure HOU for all replacement types
(ER or ROB).

Common parameter for both ER and ROB. No differentiation
identified.

Incremental Cost

Standardized approach?! to determine incremental
cost for ER measures is the new high efficiency
equipment cost subtract the Present Value (PV) of the
cost that is avoided in the future for a code minimum
standard efficiency equipment.

* Massachusetts, New Hampshire — ER cost is not specified.

* Pennsylvania — ER cost is defined as the full cost of
equipment replacement.
* Minnesota — Certain measures use full cost as ER cost.

1. Understanding Cost-Effectiveness of Energy Efficiency Programs, DOE 2008.

J Guidehouse
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Utility Interviews - Key Findings

Utilities typically use one of following pathways for early replacement:

» With Project-Specific Documentation (ER savings applied to a specific project)

« Most utilities claim early-replacement savings for a measure using the deemed savings or calculations specific to Early
Replacement in TRMs but require some site-specific documentation.

« The documentation is required to prove equipment is not past its lifetime and/or in operating condition.

« Documentation requirements vary with utilities. Most common requirements include in-situ equipment nameplate,
maintenance logs, customer affidavits, photographs etc.

« MD and PA are considering expanding ER measures to include any equipment replacement as long as it is well-maintained
and operating. This reduces burden to prove age of the in-situ equipment but documentation is needed to show equipment

Is operating. CA has already implemented this.
« California has tiered requirements for demonstrating eligibility. Smaller projects require less extensive evidence to
demonstrate viability.
« Without Project-Specific Documentation (ER savings applied to a portion of a program)

» IL developed deemed early replacement rates based on multiple years of past program data which included ER and ROB
projects. These rates are applied as weights for ER and ROB savings to calculate the program savings.

« This approach significantly reduces implementer documentation requirements and is also used for midstream programs.

“ Guidehouse January 16, 2024

14



Utility Interviews - Key Findings

While TRMs outline methods for ER for multiple measures, utilities often identify target measures based on
documentation requirements, extent of savings and implications on cost-effectiveness.

Jurisdiction Measures Offered Through Early Unique Approaches
Replacement

Pennsylvania

New York

Washington
DC

Maryland

‘ Guidehouse

Residential & C&l —
Lighting (direct-install only),
HVAC (income-eligible only)

C&l Rooftop ACs, Boilers & Gas
Furnaces

Residential Furnaces

Custom Applications

PA’s single-family income-eligible program offers no-cost replacement of HVAC to
eligible participants. This makes it easier to attract more early-replacement
projects and claim more savings.

NY TRM includes special provisions to allow ER benefits for equipment that is past
125% of lifetime. The aim of this provision is to encourage replacement of old,
inefficient equipment.

Total Resource Cost (TRC) >1 is a greater priority for this utility than additional
savings associated with ER.

ER savings are only applied to Residential Furnaces as the efficiency difference
in the existing equipment and code minimum efficiency equipment is high-
enough to overcome impact of incremental cost on a TRC test.

This utility allows first year savings based on in-situ equipment baseline for early-
replacement applications. Incentives are based on savings which helps with
participation.

January 16, 2024 15
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Prlorlty Measures

Based on literature review and stakeholder interviews, the following ER measures are expected to
contribute most towards utility savings in other jurisdictions.

« Guidehouse has reached out to DTE and Consumers to collect feedback from Implementation Contractors
to shortlist up to 5 priority ER measures for which 2025 MEMD workpapers will be developed.

Technologies Residential Single-Family Multifamily Commercial & Industrial

Furnaces X X X
Boilers X X X
Central AC X X
Room AC X X
Packaged Terminal Air Conditioner (PTAC) X X
Water Heaters X X
Refrigerator/Freezers X X
Clothes Washer/Dryers X X
Non-EISA® Impacted Lighting X
Chillers X
Compressed Air Systems X

1. Energy Independence Security Act (EISA)

J\ Guidehouse January 16, 2024
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ER Measures Study — Timeline and Next Steps

Activity Deliverables Timeline
J Scope Presentation * Presentation to EWR Collaborative Oct 2023
J Literature Review * Presentation in January EWR Collaborative (1/16/2024) Nov 2023 to Jan 2024

» List of 5 priority measures for which ER workpapers will be

Identify ER Measures Nov 2023 to Feb 2024

developed
Develop Framework * Presentation in February EWR Collaborative (2/20/2024) Dec 2023 to Feb 2024
Develop Workpapers * Measure Workpapers (up to 12 total, submit by 4/1/2024) Feb 2024 to Apr 2024
Total - Oct 2023 — Apr 2024

J Guidehouse



Your Guides

Hang Zhang

Managing Consultant
hzhang@guidehouse.com
(734) 492-0246

Andrew Johnson

Senior Consultant
andjohnson@guidehouse.com
(303) 383-7332

Rohit Andhare

Associate Director
rohit.andhare@guidehouse.com
(215) 832-4412

‘ Guidehouse

Outwit Complexity

©2023 Guidehouse Inc. All rights reserved. Proprietary and competition sensitive.

This content is for general information purposes only, and should not be used as a substitute for consultation with professional advisors.

20



mmm—

AGuidehouse  DTE iz, Consumers Enersy)

Outwit Complexity Counton Us®

Appendix - A
Existing Equipment Efficiency



Existing Equipment Efficiency

Existing equipment efficiency is typically defined as the actual existing equipment efficiency, or a deemed
value based on past program data, market researches, or federal standards.

Measures Sector Existing Equipment Efficiency Deemed Value Reference

IL — Actual, or rated efficiency derated by 1% per year, or 8.9 SEER2

(9.3 SEER). IL: Metering study of program participants.

PA —Actual, or 12.1 SEER, 10.6 EER. PA: Pennsylvania Act 129 2018 Residential Baseline Study.
Central AC Res New Orleans — 13 SEER, 11.2 EER. New Orleans: federal standard effective 1/23/2006.

Mid Atlantic — Actual, or federal efficiency standard (10 SEER for Mid Atlantic: federal standards effective since 1993, 2006 and

1993-2006, 13 SEER for 2006-2014, 14 SEER for after 2014 2014.

manufacture date)

Boiler Res IL — Actual, or rated efficiency derated by 1% per year, or 61.6 AFUE IL: Average nameplate efficiencies of all Early Replacement

%. qualifying equipment in Ameren PY3-PY4 (2011-2012)
IL — Actual, or rated efficiency derated by 1% per year, or 64.4 AFUE IL: Average nameplate efficiencies of all Early Replacement
Furnace Res %. qualifying equipment in Ameren PY3-PY4 (2011-2012)
Mid Atlantic — Actual, or deemed values of 78, 80 or 81 AFUE % Mid Atlantic: Code of Federal Regulations - Title 10 — Chapter Il —
dependent on manufacture date and if weatherized. Subchapter D — Part 430 — SUBPART C — 430.32.
Furnace cal IL — Actual, or 64.4 AFUE %. IL: Avgrage na}meplatg efficiencies of all Early Replacement
qualifying equipment in Ameren PY3-PYA4.
IL: DCEO Efficient Living Program Data for a sample size of 157
Water Res IL — Actual, or 0.52 UEF. gas water heaters.
Heater MA — 0.58 UEF for standalone water heater. MA: Weighted average efficient UEF of the medium and high

draw units based in 2016-2017 rebated units.

J\ Guidehouse 22



Existing Equipment Efficiency

Sector

Existing Efficiency

Measures

Deemed Value Reference

PA: Use UEC linear regression.

Mid Atlantic: Use deemed annual consumption.

VT (applicable to multifamily markets): Use deemed
savings values.

Refrigerator  C&lI

PA: US DOE Uniform Method Project, Savings Protocol for Refrigerator
Retirement, April 2017.

Mid Atlantic: Based on EmPower 2011 Interim Evaluation Report Chapter 5:
Lighting and Appliances, Table 15, p33.

VT: Based on custom data using model numbers collected by Efficiency Vermont
in 2008-2009 before measure became prescriptive, AHAM efficiency by age data,
weatherization agency data on age of refrigerators replaced through their
programs, and % savings factors.

IL: Use Unit Energy Consumption (UEC) linear
regression, or deemed usage values.

PA: Use UEC linear regression.

Mid Atlantic: Use deemed annual consumption.
VT: Use deemed savings values.

Refrigerator Res

IL: Regression coefficients provided in memo from Cadmus: “Appliance Recycling
Update no single door July 30, 2014”.

PA: US DOE Uniform Method Project, Savings Protocol for Refrigerator
Retirement, April 2017.

Mid Atlantic: Based on EmPower 2011 Interim Evaluation Report Chapter 5:
Lighting and Appliances, Table 15, p33.

VT: Based on custom data using model numbers collected by Efficiency Vermont
in 2008-2009 before measure became prescriptive, AHAM efficiency by age data,
weatherization agency data on age of refrigerators replaced through their
programs, and % savings factors.

PA: Use UEC linear regression.

Freezer Res .
VT. Use deemed annual consumption.

PA: US DOE Uniform Method Project, Savings Protocol for Refrigerator
Retirement, April 2017.

VT: Average equivalent 1990 and 1993 Federal Standard consumption for all units
on ENERGY STAR qualified list, accessed 06/2016.

J Guidehouse
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Gas Boiller

Parameters

lllinois Residential

New York Residential New York Commercial

Minnesota

The existing unit is operational when replaced,
or the existing unit requires minor repairs

The existing unit must be replaced before it reaches its EUL

Single-family, duplexes

Eligibility (<$709, which is less than 20% of new baseline Townhomes, and
cost agreed by the Technical Advisory multifamily
Committee).

RUL 8 years (1/3 of EUL) Actual Actual 20

EUL 25 years 25 years 20 years 20 [EIEIEEE o [BETE-

Efficient Resources - CPUC

Existing Equipment

Use actual AFUE. If using rated efficiency,

Equipment Efficiency

dependent on measure tiers.

Efficienc derate by 1% per year (maximum of 30 years); if Actual existing equipment AFUE Actual
y unknown, assume 61.6% AFUE.
Baseline Equioment Energy Conservation Construction Code of New York State
Efficiency quip 84% AFUE if implemented in 2022 and beyond. (ECCCNYS) defined values based on equipment type and 82%
size.
Installed Efficient Actual. If unknown, use deemed values
Actual Actual

Incremental Cost

TRM provides deemed full installation cost and
deemed deferred cost (after 8 years) of
replacing existing equipment with a new
baseline unit.

New equipment cost minus PV of the cost avoided in the
future for the code standard equipment.

Table based on AFUE
range

J Guidehouse
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Gas Furnace

Parameters lllinois Residential lllinois Commercial Mid Atlantic

Eligibilit The existing unit is operational when replaced, or requires minor repairs (<$528, which Age must not exceed 18 vears
gibity is less than the Technical Advisory Committee determined 20% baseline cost) g y
RUL 6 years 5.5 years 6 years
EUL 20 years 16.5 years 18 years
Use actual AFUE. If using rated
efficiencies, derate efficiency value by Use actual AFUE rating where it is possible , .
- . - ) : Use actual if available.
Existing Equipment Efficiency 1% per year (maximum of 30 years) to to measure or reasonably estimate. If If not. use baseline quidance
account for degradation over time, or if unknown, assume 64.4% AFUE. ’ g '
unknown, assume 64.4% AFUE.
For commercial unit (capacity>= 225,000 Baseline for furnaces based on
Btu/hr), for early replacement use 81%, for manufacture date:
Baseline Equipment Efficiency 80% time of sale use 80%. Before 11/19/2015 - 78 AFUE
For residential unit (capacity <225,000 11/19/2015 or later - 80 AFUE, or
Btu/hr), use 80%. 81 AFUE if weatherized.
Ins.ta_lled Efficient Equipment Actual, if unknown use dgemed values Actual, if unknown. assume 95% Actual
Efficiency dependent on measure tiers
Actual if available. Deemed full installation cost based on AFUE and assumed deferred
Incremental Cost cost_(after RUL) of replacing existing equipment with a new 80% baseline unit are Not available
provided in TRM.
Inflation rate 1.91%, discount rate not defined.

J\ Guidehouse 26



Central AC

Parameters

lllinois Residential

Pennsylvania

New Orleans

New Hampshire

The existing unit is Applicable to residential
operational when replaced or : central AC <= 65,000
. . . For all commercial . . : .
requires minor repairs (less o . Retired prior to its natural BTU/hour. The maximum -
. HVAC applications i.e. : . . Limited to Programs ES
N than 20% of new baseline : end of life, and replacement lifetime age of eligible ER
Eligibility comfort cooling and . . . Products, HEA and
cost). : with a new ENERGY STAR  equipment is capped at
: L heating, Excludes . : HPWES
For residential sized central : qualifying unit when 75 percent of the
. . . process cooling. .
air conditioning ducted split equipment are expected to
system <= 65,000 Btu/hr. fail.
Not defined, but most
RUL 6 years PA measures use 1/3 of 6 years Actual 6 years
measure EUL as RUL.
EUL 18 years 15 years 18 years 19 years 18 years
Actual or If using rated
Existing efficiencies, derate efficiency  Actual, or use default 13 SEER, which is code 12.4 for ES products
Equipment value by 1%/yr (maximum of  for residential unit, Actual which took effect 1/23/2006 HEA and HPWES Use
Efficiency 30 years), or if unknown, which is 12.1 SEER 11.2 EER actual, if unknown use 10
assume 8.9 SEER2.
Use default baseline
Baseline efficiencies outlined in
) TRM. 14 SEER
Eg%i[()ar:snt 13.4 SEER For CAC split system 13 SEER and 11 EER 11.8 EER 12.4 SEER
y <65,000 Btu/hr, use 13
SEER.

J Guidehouse
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Central AC (Cont.)

Parameters

Installed
Efficient
Equipment
Efficiency

lllinois Residential

Actual, or 15.2 SEER (15.9
SEER) if unknown

Pennsylvania

Actual nameplate data.

Actual, a ducted split
central air conditioning unit
or air-source heat pump
meeting the minimum
ENERGY STAR efficiency
level standards; 15 SEER
and 12.5 EER.

New Orleans

Installed efficiency should
be at least 15 SEER, 12.5
EER for split systems, or
12.0 for packaged units.
Deemed savings are
provided based on SEER
tiers and average tons

New Hampshire

17.1 SEER

Incremental
Cost

Full install cost and assumed
deferred cost (after 6 years)
of replacing existing
equipment with new baseline
unit are provided in the TRM.
The deferred cost should be
discounted to present value
using the nominal societal
discount rate. Full install cost
is by SEER2 tiers and based
on ENERGY STAR Central
AC calculator.

Actual with table to adjust
O&M cost per ton

Incremental costs for high
efficiency Central AC
replacements by SEER
tiers are provided in the
TRM.

Early replacement cost is
expected to include the
subtraction of net present
value (NPV) of the second
equipment purchase, but
details are not provided for
this measure. .

J Guidehouse
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Gas Water Heater

Parameters

lllinois Residential

New York

Massachusetts

Measure Name

Gas Water Heater

Storage Tank and Instantaneous Domestic
Water Heater

Stand Alone Water Heater, On-
Demand/Tankless Water Heater

Residential gas-fired storage water heater or

Gas instantaneous water heater - 18.3 years

Instantaneous water heater — 20 years

Eligibility instantaneous (tankless) water heater meeting For residential potable hot water delivery For residential water heaters.
ENERGY STAR criteria.
RUL 4.4 years for gas storage water heater, 6.1 years Actual RUL 1/3 EUL
for gas instantaneous water heater
Gas storage water heater - 13.3 years Res Gas Water Heater - 11 years ﬁgaﬁz?srs for stand alone water
EUL 9 N Res Electric Water Heater — 13 years )

19 years for gas on-demand/tankless
water heaters.

Existing Equipment
Uniform Energy Factor
(UEF)

Actual UEF of the existing equipment, if unknown
assume 0.52 based on DCEO Efficient Living
Program Data.

Actual existing equipment UEF

0.55 UEF stand alone water heater for
stand alone water heater based on
2016-2017 rebated units.

0.58 UEF stand alone water heater for
on-demand/tankless water heater.

Baseline Equipment UEF

UEF of a gas storage water heater meeting
federal standards based on size and draw
pattern.

Code Minimum;

For all instantaneous water heaters with a
storage type baseline, a 40-gallon storage
water heater with input capacity and draw
pattern equivalent to the efficient water
heater

stand alone tank water heater-0.60
UEF based on 2016-2017 program
data.

on-demand/tankless water heater-
0.63 UEF

J Guidehouse
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Gas Water Heater (Cont.)

Parameters Illinois Residential New York Massachusetts
Measure Name Gas Water Heater Storage Tank and Instantaneous Domestic Stand Alone Water Heater, On-
Water Heater Demand/Tankless Water Heater

Installed Efficient Actual UEF of the installed equipment. Deemed UEF of the efficient unit, from application. Stand alone storage water heater
Equipment UEF values are available in the TRM based on unit Minimum UEF qualifications for ENERGY UEF>=0.66

type, capacity and draw pattern. STAR equipment provided in TRM. On demand/tankless water heater

UEF>= 0.87

Incremental Cost Full installed cost and assumed deferred cost Full cost multiplied by the full-cost Not provided

(after RUL) of replacing existing equipment with a  adjustment factor, which is based on RUL

new baseline unit are available in TRM. The and available in TRM Appendix M.

deferred cost should be discounted to present

value using the nominal discount rate.

Inflation rate is 1.91%

J\ Guidehouse 30



Refrigerator

Parameters

lllinois Residential

New equipment must be

Pennsylvania

Existing working
refrigerator 10-30 cubic
feet in size; unitis a

Mid Atlantic

ENERGY STAR or CEE

Low-income sector only

Vermont

Meet Energy Star/CEE
Tier 1 specifications or

measure

Eligibility E_NERGY STAR, CEE Tier 2 or primary or secc_mdary unit. T|e_r 2 or 3 qualifying Unit must be working the h_|gher efficiency
Tier 3 qualified. Measure combines unit. specifications of CEE

Refrigerator recycling with Tier 2 or CEE Tier 3
Replacement
6 years, 1/3 of the EUL of

RUL 5 year 18 years from a low- 4 years 8 years 6 years
income refrigerator
replacement program study
14 years for ENERGY

EUL 15 years STAR Refrigerators 12 years 14 years 17 years

Existing Equipment
Efficiency

Unit Energy Consumption (UEC)
regression equation is provided
in TRM. Coefficient are based on
refrigerator age, size,
configuration, CDD, HDD, and
whether location is
unconditioned.

UEC regression equation is
provided in TRM.
Coefficients are based on
refrigerator configuration,
age, adjusted volume,
CDD, HDD, and whether
location is unconditioned.

Existing inefficient unit.
Deemed annual
consumption provided in
TRM based on
EmPower 2011 Interim
Evaluation Report.

UECaexisting = Unit
Energy Consumption of
existing refrigerator =
1,081 kWh

Deemed usage for
existing equipment are
provided based on age

group.

J Guidehouse
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Refrigerator (Cont.)

Parameters

Baseline Equipment
Efficiency

Illinois Residential

Minimum federal efficiency
standard effective from
9/1/2014.

Usage can be calculated based
on product category and
adjusted volume using equations
from the TRM.

Pennsylvania

Baseline equipment should
meet federal minimum
efficiency standard.
Deemed usage values are
provided in TRM.

Mid Atlantic

New replacement unit
meeting the min federal
efficiency standard.
Deemed annual
consumption provided
2011 DOE Technical
Support Document.

UECbase = Unit Energy
Consumption of new
baseline refrigerator =
474 KWh

Vermont

Meet minimum federal
efficiency standard
effective 9/15/2014.
Deemed usage for
baseline equipment are
provided based on
configuration.

Installed Efficient
Equipment Efficiency

ENERGY STAR unit usage can
be calculated based on product
category and adjusted volume
using equations from the TRM.
CEE Tier 2 and Tier 3 units are
15% and 20% lower than the
calculated baseline usage.

Installed equipment should
meet ENERGY STAR or
ENERGY STAR Most
Efficient criteria, which
correspond to 10% and
15% more efficient than
federal standards. Deemed
usage values are provided
in TRM.

New refrigerator meeting
either the ENERGY
STAR, CEE TIER 2, or
CEE

Tier 3 efficiency
standards (defined as
10%, 15%, or 20%
above federal standards
respectively).

UECES = Unit Energy
Consumption of new
Energy Star refrigerator
= 427 kWh

Meet Energy Star
specification effective
9/15/2014, or CEE Tier 2
specification, or CEE
Tier 3 specification
(10%, 15% and 20%
above federal
standards).

Incremental Cost

Actual cost should be used; if
unavailable, the avoided
replacement cost (after 5 years)
of a baseline unit should be
discounted to present value
using the nominal societal
discount rate.

Not provided

Not provided

Measure cost actual for
removal and install with
net present value (5%
discount rate)

For early replacement,
full cost of the installed
unit should be used.

Full costs of the baseline
unit and the high
efficiency unit are
provided in TRM.
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Freezer

Parameters

Measure Name

Pennsylvania

Freezer Recycling with Replacement

Vermont

Freezer Early Replacement

Existing working freezer 10-30 cubic feet in size; unit is a

Must be prior to 1993, or is metered to meet consumption or

Eligibility primary or secondary unit. savings requirement, or visually inspected to be in poor
condition.

RUL 5 years, indicated as 1/3 of the EUL of a new freezer 6 years

EUL 11 years for ENERGY STAR freezer measure 16 years

Existing Equipment Efficiency

Unit Energy Consumption (UEC) regression equation is
provided in TRM. Coefficients are based on freezer
configuration, age, adjusted volume, CDD, HDD, and whether
location is unconditioned.

Existing equipment should meet the minimum federal standard
effective in 1990.

Deemed savings provided in TRM (first 6 years 565.2 kWhlyr,
and for remaining measure life 49.2 kWh/yr).

Baseline Equipment Efficiency

Baseline equipment should meet federal minimum efficiency
standard. Deemed usage values are provided in TRM.

Baseline equipment should meet the minimum federal
standard effective September 15th, 2014

Installed Efficient Equipment Efficiency

Installed equipment should meet ENERGY STAR
specifications or at least 10% more efficient than federal
standards. Deemed usage values are provided in TRM.

Installed equipment should meet ENERGY STAR
specifications or at least 10% more efficient than federal
standards.

Incremental Cost

Not provided

Full cost for an ENERGY STAR unit and cost of a baseline
replacement freezer are provided in TRM.
Real discount rate is 3%. Inflation rate is 2%.

Notes

Applies to both residential and Non-Residential establishments

Applicable to multifamily, low-income single-family, and
existing homes.
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Clothes Washer

Parameters

Mid Atlantic

Vermont

RUL

5 years

3 years

EUL

14 years

14 years

Existing Equipment Efficiency

1.0 IMEF for front loading units and 0.84 for top
loading units converted based on federal standard
from 2007 — 2015 using an ENERGY STAR
conversion tool.

If unit is after 2018, use baseline equipment
efficiency.

This measure is only eligible for pre-2004 non-Energy Star units.

0.74 IMEF for top-loading and 0.91 IMEF for front loading machines,
which are converted from federal baseline for clothes washers prior to
2004 and a 2001 DOE market assessment.

Deemed savings provided in TRM.

Baseline Equipment Efficiency

1.84 IMEF for front loading units and 1.57 for top
loading units based on federal baseline as of
January 2018.

1.84 IMEF for front loading units and 1.57 for top loading units based on
federal baseline as of January 2018.
Deemed savings provided in TRM.

Installed Efficient Equipment Efficiency

IMEF values provided in a table for front loading
and top loading cloth washers above and below

2.5 cu.ft., based on ENERGY STAR, CEE Tier 1,
CEE Tier 2 or CEE Tier 3 standards.

Deemed IMEF of efficient unit based on ENERGY STAR, CEE Tier 2 or
CEE Advanced Tier standards as of 2/5/2018.

Incremental Cost

Not provided.

Deemed full installation cost based on efficiency level and deferred
baseline replacement cost that would have been incurred after 3 years
had the existing unit not been replaced are provided in TRM.

Notes

Applicable markets:
Efficient products
Multifamily low income and existing homes retrofit
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Clothes Dryer

Parameters Vermont

Eligibility All Residential programs
RUL 4 years
EUL 12 years

3.01 Energy Factor (EF) for electric units and 2.67 EF for gas based on the federal baseline for clothes dryers in

Existing Equipment Efficiency place from 1994 to 2015. No adjustment made when comparing to new units Combined Energy Factor (CEF).

Baseline Equipment Efficiency 3.11 CEF for electric dryers and 2.84 for gas dryers.

Ranging from 3.48 to 5.3 CEF based on dryer efficiency level (ENERGY STAR or 2014 Emerging Technology

Installed Efficient Equipment Efficiency Award) and setting (Normal or Most Efficient).

Deemed full installation cost based on efficiency level and deferred baseline replacement cost that would have

[eREmEiEl s been incurred after 4 years had the existing unit not been replaced are provided in TRM.
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