Posting Date: May 31, 2024

»  Summary of 60-Day Notice: Residential HVAC

The following 60-Day Notice summarizes Public Service Company of Colorado’s (the
“Company”) action to incorporate the proposed changes from the 2024-2026 Residential HVAC
product and the Settlement Agreement from Proceeding 23A-0589EG by updating the tech
assumptions, deemed savings, and rebates in the Residential HVAC, Whole Home Efficiency,
Income Qualified Multifamily Weatherization, Income Qualified Single-Family Weatherization,
and Non-Profit Energy Efficiency products.

The Company is including with this Notice:
e Redlined Program write-up;
e Redlined Deemed Savings worksheets; and
e Updated Technical Assumptions worksheets

A copy of this notice is available on our website at:
https://www.xcelenergy.com/company/rates and requlations/filings/colorado demand-
side management

As agreed to in the settlement for the 2024-2026 Demand Side Management (“DSM”) &
Beneficial Electrification (“BE”) Plan, the Company submits this notice to update the Residential
HVAC program in the 2023 DSM Plan to incorporate changes to the program made in the 2024-
2026 DSM & BE Plan, as modified in the settlement. The intent of this notice is to ensure these
changes are in market as swiftly as possible since this is the time of year when many customers
will be installing heat pumps. Generally, the changes are intended to drive customer adoption of
heat pump equipment by increasing the proportion of heat pumps in the market which qualify for
rebates.

While the Company anticipates these changes will generally increase participation, these changes
will have no impact on the 2023 forecast because the 2023 program year is already completed and
the 2023 Annual Status Report has already been filed. The program forecasts for 2024-2026 are
included in the 2024-2026 DSM & BE Plan.

The Company proposes that these changes take effect July 1, 2024, provided that no comments
are submitted. If comments are submitted, the Company will review the comments, incorporate
changes as needed, and the changes will take effect August 1, 2024. In either case, the changes
will apply to equipment purchased and installed on or after the effective date.

A summary of the changes is as follows:

e Updating efficiency requirements for heat pumps;

e Updating rebate levels for heat pumps, and changing the rebate structure for all heat pumps
to a $/ton metric rather than a $/unit metric;

e Updating and clarifying language regarding the bonus for customers who install insulation
and a heat pump;



https://www.xcelenergy.com/company/rates_and_regulations/filings/colorado_demand-side_management
https://www.xcelenergy.com/company/rates_and_regulations/filings/colorado_demand-side_management

Posting Date: May 31, 2024

e Incorporating changes ordered in the 2022 Strategic Issues proceeding related to the phase-
out of rebates for certain heating and cooling equipment;

e Requiring that customers with pre-existing natural gas heating who install a heat pump
retain natural gas heating as a backup heat source, unless the customer installs a cold
climate air source heat pump or a ground source heat pump;

e Clarifying that all customers are eligible for rebates for heat pumps or heat pump water
heaters, regardless of the customer’s service type with the Company;

e Updating language for categorization of heat pumps to be consistent with industry standard
terminology;

e Adding language regarding midstream offerings for heat pump water heaters; and

e Removing the rebate for the Western Cooling Control device.

Updating Efficiency Requirements for Heat Pumps

As proposed in the 2024-2026 DSM & BE Plan, the Company is updating the efficiency
requirements for heat pumps. The intended purpose of these updates is for more units to qualify
and for the requirements to be generally consistent with the requirements for 25C tax credits,
although certain requirements may vary to meet the Company’s needs. The specific changes are
outlined below:

e Non-Cold Climate Air Source Heat Pumps, Ducted or Partially Ducted
o Reduces the EER2 requirement from 11.7 to 9.6
e Cold Climate Air Source Heat Pumps, Ducted or Partially Ducted
o Reduces the SEER2 requirement from 18 to 15.2
o Reduces the EER2 requirement from 11.7 to 10
o Adds arequirement of 1.75 COP at 5 degrees Fahrenheit
e Non-Cold Climate Air Source Heat Pumps, Non-Ducted
o Reduces the EER2 requirement from 11.5 t0 9.3
o Increases the HSPF2 requirement from 7.8 to 8.5
e Cold Climate Air Source Heat Pumps, Non-Ducted
o Reduces the SEER2 requirement from 18 to 15.2
Reduces the EER2 requirement from 11.5 t0 9.3
Increases the HSPF2 requirement from 8.5 t0 9.5
Adds a requirement of 1.75 COP at 5 degrees Fahrenheit

O O O

Updating Rebate Levels and Rebate Structure for Heat Pumps

As proposed in the 2024-2026 DSM & BE Plan Settlement Agreement, the Company is updating
the rebate levels and rebate structure for heat pumps. The new rebate structure now includes a
$/ton rebate for all types of heat pumps. Previously, a $/ton structure was used for ground source
heat pumps and a $/unit rebate was used for air source heat pumps.

The intent of these changes is to incentivize heat pump adoption generally and incentivize
customers to properly size systems to meet the full load of the home, so that the heat pump can
offset more natural gas usage, limit the potential use of electric resistance backup, and incentivize
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whole home systems to a greater degree than partial home solutions. The specific changes are
outlined below:

e Rebates for Non-Cold Climate Air Source Heat Pumps are changed from $1,700 to
$300/cooling ton at 95 degrees Fahrenheit

e Rebates for Cold Climate Air Source Heat Pumps are changed from $2,200 to $750/heating
ton at 5 degrees Fahrenheit

e Rebates for ground source heat pumps are increased from $600/heating ton to
$1,100/heating ton

Updating and Clarifying Language for Insulation Bonus

As proposed in the 2024-2026 DSM & BE Plan Settlement Agreement, the Company is updating
the requirements for the $600 bonus offered to customers who install both insulation and a heat
pump. The previous requirement was that this bonus was offered to customers who installed both
measures within six months of each other, regardless of the order of installation. The new
requirement is that this bonus is offered to customers who install insulation first and install a heat
pump within the next two years.

The intent of this change is to promote best practices for minimizing the heating load of the home,
which minimizes upfront costs and bill impacts for the customer, as well as saving energy and
peak demands for the utility. The two-year period is intended to allow for time for customers and
contractors to address challenges such as availability of funds, equipment, and labor.

Incorporating Phase-Outs of Certain Measures

In Decision No. C23-0413 (2022 Strategic Issues proceeding) (“Decision”), the Commission
ordered that certain measures in the Company’s programs be phased out over the next several
years, for the purpose of promoting adoption of electrification measures instead (e.g., heat pumps
and heat pump water heaters). That Commission Decision has certain impacts to the Residential
HVAC program. While the Decision is already in effect, the Company has incorporated those
changes in the program write-up so that they are consistent with the Commission’s Decision. The
specific changes are outlined below:

e Central air conditioner rebates were eliminated January 1, 2024

e Natural gas furnace and boiler rebates may only be offered to customers replacing non-
condensing equipment, effective January 1, 2024

e Natural gas water heater rebates will be eliminated January 1, 2025

¢ Natural gas furnace and boiler rebates will be eliminated January 1, 2027

e All natural gas equipment rebates for new construction (which represents only a small
portion of the participants in the Residential HVAC program) were eliminated January 1,
2024

All these changes apply to equipment purchased and installed on or after the effective dates listed
above.
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Require Natural Gas Backup for Certain Heat Pumps

As proposed in the 2024-2026 DSM & BE Plan settlement, the Company is adding a requirement
that customers who currently use natural gas heating and install a non-cold climate air source heat
pump must maintain natural gas backup heating. This requirement does not apply to customers
who install a cold climate air source heat pump or a ground source heat pump.

The intent of this change is to ensure that customers who choose to fully electrify are incentivized
to install a heat pump that will meet most, or all the heating needs of the home, to reduce or
eliminate the use of electric resistance backup. This change should help to alleviate impacts of
electrification on customer bills and on the utility grid.

Clarifying Heat Pump Eligibility

As proposed in the 2024-2026 DSM & BE Plan Settlement Agreement, the Company is clarifying
eligibility for heat pump and heat pump water heater rebates. The Settlement Agreement includes
a provision that all customers, regardless of their service type (electric, gas, or combo) with the
Company, are eligible for the Company’s heat pump and heat pump water heater rebates. The
Company notes that this was always the Company’s intent but acknowledges there was some
language in the program write-up on this subject which lacked clarity. The Company has updated
language to clarify this intent.

Update Lanquage for Heat Pumps

As proposed in the 2024-2026 DSM & BE Plan Settlement Agreement, the Company is clarifying
language referring to air source heat pumps. This equipment was previously subdivided into “air
source heat pumps” and “mini-split heat pumps.” The Company has received feedback that this
language is not consistent with how this equipment is defined in the industry, and the Company’s
definition has caused confusion for trade partners.

The Company now subdivides air source heat pumps into “ducted and mixed ducted” air source
heat pumps, the requirements for which are the same as for what the Company previously
described as “air source heat pumps”, and “non-ducted” air source heat pumps, the requirements
for which are the same as for what the Company previously described as “mini-split heat pumps.”

This new definition acknowledges that “mini-split” systems can be installed in connection with a
furnace (or air handler) and ductwork, and when installed in this manner, these systems are
comparable to traditional split systems in terms of energy efficiency and cost.

Add Language on Midstream Rebates for Heat Pump Water Heaters

This reflects a language change to incorporate an item agreed to in the 2023 DSM Plan settlement,
which reflects the Company’s commitment to develop a midstream rebate offering for heat pump
water heaters.
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Remove Rebates for the Western Cooling Control

As proposed in the 2024-2026 DSM & BE Plan, the Company is eliminating rebates for the
Western Cooling Control (“WCC?”). This change is made for two reasons:

e This rebate never caught traction in the market and has had zero participants throughout
the entire period the Company has offered this measure.

e The WCC device is intended for older air conditioners or air source heat pumps installed
in 2009 or earlier, as newer equipment already includes the features added by the WCC.
At this time, equipment that old is at or near the end of its useful life, so it would be
preferable to incentivize those customers to install a new heat pump.



Residential Heating & Cooling

A.  Description

The Residential Heating & Cooling product provides incentives to the Company’s customers who
purchase a variety of qualifying heating and cooling equipment for residential use, including air
cenditioners-evaporative coolers, heat pumps, natural gas furnaces, natural gas boilers, natural gas
water heaters, electric heat pump water heaters, and smart thermostats;-and-the-Western-Ceoling
Cenedeen

The ReS|dent|aI Heatlng & Coollng product comblnes offerlngs from several existing products —

QpHm&aHen—and—Water—He&Hﬂgtvpes of equlpment Thls new-hollstlc approach to re5|dent|al

customers’ heating and cooling needs is designed to improve the experience for customers and
trade partners, in order to improve participation, energy savings, and customer satisfaction. The
smart thermostat offering can also assist customers in managing the timing of their energy usage,
to assist customers in saving money on the Company’s new Time of Use rates.




High Efficiency ACG-er-ASHP-Ducted or Partially Ducted Air _Source Heat Pump

systems with Quality Installation — Befined-This product is defined as new central Adr
Conditiening—and—Ducted or Partially Ducted Air Source Heat Pump systems with
“matched” indoor and outdoor components, and with-thermostatic expansion valves, in
new or existing homes, that meet certain energy efficiency standards as outlined in Section
G below—are-ehgible-fora—+ebate. The intent-oftherebaterebate intent is to encourage
consumers to purchase units that meet or exceed the high efficiency standard of at least a-}
152 SR and A2 b Erergr ElieieneyRatlo-EERZ S ToralrcondHepers-orb-156.2
SEERZ2, 11.79.6 EER2, and 7.8 HSPF2-fer-heat-pumps. Trade partners who have met the
AC-oASHP participation requirements can offer this rebate. To be eligible for a cold
climate heat pump rebate, units must have an 48-15.2 SEER?2, 11.710 EER2, 8.1 HSPF2,
1.75 COP at 5 degrees Fahrenheit, and the heating BTU at 5 degrees Fahrenheit must be at
least 70% of the heating BTU at 47 degrees Fahrenheit. Customers with preexisting natural
gas heating systems must maintain natural gas heating as a backup heat source to qualify
for rebates.

Evaporative Coolers - Qualifying equipment must be new, permanently installed
evaporative cooling units. Portable coolers or systems with vapor compression backup are
not eligible, neither is used or reconditioned equipment.

Mini-SphitNon-Ducted Air Source Heat Pumps-{<MSHP*)— - The mini-sphtnon-ducted

air source heat pump equipment serves residential customers who either cannot install
traditional sphitcentralducted airconditieningalr source heat pump systems, or have hard-
to-heat/cool areas of their homes, or who simply prefer this technology. To be eligible to
participate, residential electrie-customers must purchase and install a unit that has a rated
efficiency of 15.2 SEER?2, 11.59.3 EER2, and #88.5 Heating Seasonal Performance Factor
(“HSPF2”). Variable-speed systems which meet these requirements are eligible for a
rebate. The unit must be used for cooling and heating purposes. There is not a QI
component, and-nor is certification is-roet-a requirement. Any-Thus, any trade partner can
offer this rebate. To be eligible for a cold climate heat pump rebate, units must have an 18
15.2 SEER2, 11.59.3 EER2, 8.59.5 HSPF2, 1.75 COP at 5 degrees, and the heating BTU
at 5 degrees Fahrenheit must be at least 70% of the heating BTU at 47 degrees Fahrenheit.
Customers with preexisting natural gas heating systems must maintain natural gas heating
as a backup heat source to qualify for rebates.

Ground Source Heat Pump with Quality Installation (“GSHP”) — The Ground Source
Heat Pump equipment measure serves a small market niche of consumers who seek out the
most highly efficient technology. To be eligible to participate, residential electric
customers must purchase and install a unit that is ENERGY STAR® certified. The
ENERGY STAR® certified. The ENERGY STAR® certified GSHP performance criteria
are a minimum of 3.3 Coefficient of Performance (“COP”) and 16 EER2. Equipment must
be Air-Conditioning, Heating, and Refrigeration Institute (“AHRI’") performance-certified
at standard rating conditions. Rebates will be given for GSHPs that are installed as closed




loop systems and are used for both heating and cooling. Trade partners who are registered
participating contractors for the AC-ASHP rebates may offer this rebate.

Natural Gas Furnaces — Furnace rebates are offered for a minimum furnace efficiency of
95% Annual Fuel Utilization Efficiency (“AFUE”). Equipment must be AHRI
performance-certified at standard rating conditions. A customer is only eligible for a rebate
if replacing a non-condensing furnace. Additionally, the equipment must be invoiced and
installed on or before December 31, 2026.

Natural Gas Boilers — Boiler rebates are offered for a minimum boiler efficiency of 95%
Annual Fuel Utilization Efficiency (“AFUE”). Equipment must be AHRI performance-
certified at standard rating conditions. Higher rebates are available for boilers with a
sidearm water heater. A customer is only eligible for a rebate if replacing a non-condensing
boiler. Additionally, the equipment must be invoiced and installed on or before December
31, 2026.

Water Heaters - The product is applicable only for the purchase of qualifying new natural
gas standard storage tank water heaters, natural gas tankless water heaters or electric heat
pump water heaters installed in new or replacement applications. Qualification for an
incentive is a minimum efficiency of 0.64 Uniform Energy Factor (“UEF”) for medium
draw standard tanks, 0.68 UEF for high draw standard tanks, or 0.87 UEF for tankless
natural gas water heaters. ENERGY STAR® electric heat pump water heaters also qualify
for an incentive. In recognition of future demand response opportunities, heat pump water
heaters that are CEA/ANSI enabled will receive a higher incentive. For natural-gas-waterall
heaters, customers may choose their own independent residential water heating contractor

or installer or install the unit themselves. Electric-heat pump-waterheatersmust-be-instatled
by—a—registered—contractor-A_midstream incentive approach will be offered for energy

efficient Heat Pump Water Heaters. A customer is only eligible for a rebate for a natural
gas water heater if the equipment is invoiced and installed on or before December 31, 2024.

Smart Thermostat - The concept of realizing energy savings by programming a
thermostat is straight-forward: scheduling temperature setting changes (setbacks) during
times when home occupants are away or asleep ensures no energy is wasted when no one
is home or awake. Thermostats meeting the ENERGY STAR® Connected Thermostat
specification have demonstrated the ability to achieve energy savings through HVAC
equipment runtime reductions, specifically an 8% or higher reduction in heating equipment
runtime and a 10% or higher reduction for cooling equipment runtime.

These runtime reductions are achieved by smart thermostats through a variety of methods,
starting with the ease of scheduling. These devices make it easier to program efficient
setback schedules compared to their non-communicating predecessors.

In addition to ongoing product innovations by thermostat manufacturers, software firms
have begun to provide additional optimization functionality that promises to proactively



manage customer thermostats for deeper energy efficiency and demand management
functionality without negatively impacting customer comfort.

B.  Targets, Participants & Budgets

Targets and Participants

Participation and energy savings levels for this product are based on 2018-2019 participation, as
well as increased marketing efforts to the most cost-effective equipment within the product and
working through trade partners and stakeholders to engage customer participation.

Budgets
The budget forecast is based upon forecasted participation, and the-majoritymost of the budget is

for direct customer incentives. For some equipment, contractors and/or retailers are also paid an
incentive, to further encourage their support of these products. The budget also includes costs for
verifying a percentage of the new equipment installations in the field to ensure they meet
expected energy savings, including (where applicable) ACCA standards for quality installation;
for advertising and marketing; and for other administrative expenses including labor and
contractor training.

C.  Application Process

The typical sales cycle begins with a customer hiring a contractor, learning about energy efficient
models, and purchasing and installing the unit. Following installation, the customer or trade partner
submits a completed Company rebate application and equipment invoice. Invoices must reflect the
same information provided on the application form, specifically the model number, serial number,
installation address, and purchase date. Other information gathered on the application form
includes the customer’s account number, mailing address if different from installation address,
customer signature, trade partner signature and information related to the equipment such as
efficiency ratings, heating and cooling capacity, and size.

The Company is pursuing a more comprehensive rebate application form to minimize paperwork
for the customer and trade partners while still collecting all of the information needed to thoroughly
review and process the applications as quickly as possible. The Company’s online application tool
will remain available and will comply with these requirements. The Company may also offer



“instant rebates” at point of sale for certain types of equipment through various retail and wholesale
distribution partners, including (but not limited to) an online, Company-branded marketplace.

All information requested on the rebate applications must be provided for the rebate process to be
completed. Information needed on the invoice is specified on the back of each rebate application
form; this information must be provided in order for the rebate process to be completed.

Equipment eligibility is determined by using the AHRI Directory of Certified Product
Performance, the list of ENERGY STAR® Qualified Products on the ENERGY STAR® website,
or on the list of qualified model numbers maintained by the Company and available on the
Company’s web site, as specified on the rebate application for the particulartype-ef-equipment.
Rebates are typically mailed within eight weeks.

The Company reviews each rebate application and verifies that all the required data has been
provided and that all product requirements have been met. When corrections are needed to rebate
applications, the Company sends a request to the contractor. Applications may be resubmitted.
Customers applying for instant rebates enter information that is verified through a third-party
vendor partner’s software, which validates the customer’s premise, type of service, and eligibility
before the instant rebate coupon is generated.

D. Marketing Objectives & Strategies

The Residential Heating & Cooling product seeks to increase awareness and the demand for a
variety of heating and cooling products within the Company’s service area, help customers and
participating contractors offset costs associated with high efficiency equipment and quality
installation practices, reduce customers’ energy costs, meet customers’ environmental goals (such
as reducing carbon emissions), and increase their comfort. To support these goals, the Company
plans to implement the following marketing strategies to increase product awareness:

e Use of the HVAC contractor community as the primary marketing channel. The
Company’s Channel Manager is responsible for conducting trade partner training,
meetings, telephone calls, emails, and sending newsletters to keep the trade informed and
engaged in the product. In addition, a qualified contractor list is available on the
Company’s website and participating contractors are expected to assist in promoting the
product. The Company provides brochures for contractors to distribute to customers as
well.

e Company marketing and advertising strategies will be used to create customer awareness.
This may include, but is not limited to, e-mail, bill onserts, direct mail, bundled marketing
campaigns, community newsletters, webinars, promotional booths at public events, radio
and/or television advertising, sponsorships.

e The Company’s website also includes information regarding the product and is updated as
needed to more effectively reach customers. This includes information on product details,
quality installation practices, and where to find qualified contractors. The site also hosts
webpages designed specifically for contractors to obtain information about the product.



e When appropriate for a particular type of equipment, the Company will provide Point of
Purchase displays at big box stores and appliance retailers.

e The Company will develop, in addition to downstream (customer) rebates, a midstream
offering for energy efficient heat pump water heaters to increase market availability and
submit a 60 Day Notice with program details within 60 days of filing plan launch.

E.  Product-Specific Policies

Contractors who do not comply with the product requirements and guidelines are not allowed to
participate in the product. Requirements may include taking and passing Company-provided
training classes, for the purpose of increasing the energy savings and/or increasing customer
satisfaction with the rebate process.

These rebates are available to residential Xcel Energy account holders, with electric or natural gas
service (depending on the type of equipment) provided by Xcel Energy. All equipment must be
new and permanently installed. Used or reconditioned equipment is not eligible for a rebate.

For the following types of equipment, customers must have residential electric service with Xcel

Energy: -~ =P Eecoo deal Doone Wialop Hlealore cop copnc plocly 0 cec clonce senar neclor
Evaporative Coolers, MSHP-GSHP and-WECC.

For the following types of equipment, customers must have residential natural gas service with
Xcel Energy: Natural Gas Furnaces, Natural Gas Boilers, Natural Gas Water Heaters.

For the following types of equipment, customers must have residential electric and/or natural gas
service with Xcel Energy: Electric Heat Pump Water Heaters, Heat Pumps.

To be eligible for the Smart Thermostat offering, participants must be a residential customer of the
Company. For customers with electric service, participants must have central air conditioning or a
ducted or partially ducted air source heat pump; for gas-only customers, participants must have

central_natural gas heating. Customers with electric and gas service must have central air
conditioning_(or a ducted or partially ducted air source heat pump) and/or central natural gas
heating.

To be eligible for Standard-AC-or-ASHRP-equipment-with-Qlor-High-efficiency AGLASHR-ducted

or partially ducted equipment with QI rebates:
e The customer must use a registered contractor for the installation of the new system and
who annually pass required online classes. These contractors have agreed to the terms of




the product and meet the requirements related to quality installation practices. A list of
registered contractors can be found on the Xcel Energy website.

The “matched system” must be listed in AHRI’s Residential Directory. This directory is
used to identify product classification, determine efficiency ratings, and confirm matched
systems.

In order to verify that the equipment has been properly installed, the equipment must be
installed and tested as specified in the Xcel Energy QI guidelines based on ACCA
standards. The equipment installation and testing for QI must be completed before the
rebate application is submitted for processing by the Company.

The use of a furnace’s variable speed fan to increase the SEER2 rating above the nominal
rating is allowed for determining rebate eligibility, provided that the overall furnace and
atconditioningducted or partially ducted air source heat pump combination rating can be
found in the AHRI’s Residential Directory (www.ahridirectory.org). The furnace does not
have to be new, in order to use it for an increased efficiency rating. The homeowner or
contractor must supply the furnace model number and serial number on the application and
invoice.

To be eligible for a Mini-Split Heat Pump rebate, the unit must be used for cooling and heating
purposes; therefore, mini-split air conditioners (cooling only units) do not qualify. The AHRI
certificate must be in the residential category of “Variable-speed Mini-Split and Multi-Split Heat
Pumps.” Multiple head mini-split systems qualify.

To be eligible for an evaporative cooler rebate, qualifying equipment must be a permanently
installed direct, indirect, or two-stage evaporative cooling unit. Customers can replace an existing
evaporative cooler or central AC system, or purchase a first-time installed evaporative cooling
unit, to qualify for a rebate.

There are three equipment tiers available for evaporative coolers:

Standard Evaporative Coolers: Qualifying evaporative cooling units with airflow output

of 2,500 CFM or greater.
Premium Evaporative Coolers: Qualifying evaporative cooling units with media saturation

effectiveness of 85% or greater. The units must be manufactured with remote thermostat
control and periodic purge water control (e.g., purge pump) or have these two items
purchased and included on an invoice.



e Multi-Ducted Evaporative Coolers: In addition to 85% saturation effectiveness, remote
thermostat control and periodic purge water control, qualifying evaporative cooling units
must be indirect/directly cooling the whole house with a minimum of three supply ducts
installed, and at least one of the supply ducts must be newly installed along with the new
cooler.

To be eligible for a natural gas storage water heater rebate, the storage tank must be no larger than
55 gallons.

To be eligible for a 95% AFUE natural gas furnace rebate, an AHRI certificate must be available,
and the customer must be replacing a non-condensing furnace.

To be eligible for a 95% AFUE natural gas boiler rebate, an AHRI certificate must be available,
and the customer must be replacing a non-condensing boiler.

To be eligible for a heat pump water heater rebate, the customer must use a registered contractor
for the installation of the new system. These contractors have agreed to the terms of the product.

A list of registered contractors can be found on the Xcel Energy website. To be eligible for the
higher rebate for a “grid-enabled” water heater, the customer must purchase and install a water
heater eligible to participate in the Company’s demand management products for water heaters.

The Company maintains a list of eligible model numbers, which is available on the Company’s
web site.

To be eligible for a smart thermostat rebate, the customer must install a thermostat which meets
the ENERGY STAR® Connected Thermostat standard and which is eligible to participate in the
Company’s demand management products for smart thermostats, AC Rewards. The Company
maintains a list of eligible model numbers, which is available on the Company’s web-Site.

F. Stakeholder Involvement

The Company considers its stakeholders for the Residential Heating and Cooling product to be
contractors, distributors, manufacturers, retailers, SWEEP, EEBC, CEO, WRA, RMI, local
municipalities within the service area, and other environmental organizations. Stakeholders are
able-tecan share their product suggestions during the Company’s quarterly DSM Roundtable
Meetings. In addition, the Company is a member of the CEE, and monitors its initiatives related
to residential heating and cooling equipment.

G. Rebates & Incentives

Rebates are payable to residential account holders with electric or natural gas service (depending
on the type of equipment), or to an alternate rebate recipient of their choosing. All types of
equipment must meet all requirements to receive the rebate. For rebates which are based upon
multiple measures of efficiency, the rebate is paid according to the lesser value of the technical



requirements of the various measures, including SEER2, EER2, HSPF2, and COP. The rebate
amount shall not exceed the purchase price.

For certain types of equipment, the Company will also pay incentives associated with customer
rebates to participating, registered contractors or retailers in good standing.

Homeowners may receive the equipment rebate directly or may provide written permission for the
rebate to be paid directly to the contractor or to another designated alternate rebate recipient.
Builders, as the original purchaser of equipment, are eligible to receive an equipment rebate;
however, the rebate will only be issued once so builders should coordinate with the homeowners
as to who will receive the rebate. Contractor incentives are paid to the contractor company at-the
same-time-thatwhile the associated rebate is paid to the account holder or alternate rebate recipient.
Retailer incentives are paid on a quarterly basis.

Customers, contractors, or retailers who receive an incentive through another DSM product (e.g.,
Whole Home Efficiency or ENERGY STAR® New Homes) for the same equipment are not
eligible to receive a rebate through this product. By accepting a rebate, the customer agrees to
reasonably accommodate M&V consultants.

Additionally, the Company will begin to offer a bonus rebate of $600 for customers who install

insulation and air sealing within-six-months-of-installation-ef-a-heat-pumpfirst and then install a
Company rebate gualifying heat pump within two years of installation of the insulation. Fhe-borus

will-be-paid-at the-same-time-as-whicheverrebate-is-paid-later—The insulation must qualify for the
requirements of the Company’s Insulation and Air Sealing program._Providing this bonus and
requiring the completion of the measures in this order promotes best practices for minimizing the
heating load of the home, which minimizes upfront costs and bill impacts for the customer, as well
as saving energy and peak demands for the utility. The two-year period is intended to allow for
time for customers and contractors to address challenges such as availability of funds, equipment,
and labor.




18.0 Residential HYAC Deemed Tables

DEEMED SAVINGS TECHNICAL ASSUMPTIONS

EFLH_Heating_HP (Heat
Pump Impacted heating
EFLH Cooling EFLH Heat hours) ****
Single Single Single Altitude C';fnpalt:e
Table 18.0.1: Effective Full Load Hours, Altitude 9€ | Multi-Family 9€ | Multi-Family 9 | Multi-Family | Adjustment
Family Family Family Zone
Factor .
Adiustment
Zone 1 - CO Front Range * 590 699 1,825 1,409 750 579 0.177 100%
Zone 2 - CO Western Slope ** 837 992 1,971 1,522 779 601 0.163 100%
Zone 3 - CO Mountain Areas *** 210 249 2,104 1,625 536 414 0.244 85%
Zone 4 - CO Very High Altitude Areas ***** 2 2 2,739 2,115 673 520 0.303 85%

* Zone 1 (Front Range as represented by Denver International Al

irport TMY3 data);

** Zone 2 (Western Slope as represented by Grand Junction TMY3 Data)

*** Zone 3 (Mountain Areas as represented by Alamosa TMY3 Data)

***+ the heat pump impacted hours are determined at a cutoff temperature of 35 F.
*** Zone 4 (Very High Altitude Areas as represented by Lake CO Airport TMY3 Data)

Cold Climate Heat Pump
Full Load Hours w/5 F

Cold Climate Heat Pump
Full Load Hours w/ 10 F

Cold Climate Heat Pump
Full Load Hours w/ 15 F

Cold Climate Heat Pump
Full Load Hours w/ 20 F

Cold Climate Heat Pump
Full Load Hours w/ 25 F

Cutover ** Cutover ** Cutover ** Cutover *x* Cutover *x*
Table 18.0.1a: Effective Full Load Hours Cold Climate Heat Single Multi-Family Single Multi-Family Single Multi-Family Single Multi-Family Single Multi-Family
Pumps Family Family Family Family Family
Zone 1 - CO Front Range 1,809 1,397 1,776 1,371 1,714 1,323 1,566 1,209 1,409 1,088
Zone 2 - CO Western Slope 1971 1,522 1,963 1,515 1,925 1,486 1,835 1,417 1,495 1,154
Zone 3 - CO Mountain Areas 1,748 1,349 1,589 1,227 1,381 1,066 1,216 939 920 710
Zone 4 - CO Very High Altitude Areas 2,621 1,946 2,384 1,840 2,145 1,656 1,908 1,473 1,360 1,050
*xx Al Cutover Temperatures are defined as the Outdoor Ambient Temperature where Backup Heat takes over the load.
Table 18.0.2: Minimum Qualifying Efficiency for units manufactured before 1/1/2023 for units manufactured after 1/1/2023
Capacity
Minimum Minimum Minimum Minimum Minimum Minimum Minimum Minimum Minimum Maintenance
Qualifying | Qualifying qualifying qualifying Qualifying | Qualifying qualifying qualifying Qualifying | (5 F Max / 47
Measure SEER EER HSPF Heating COP SEER2 EER2 HSPF2 Heating COP| COPat5F F Rated)
[High Effi ir Cond Sphit Syst 15.00 12.50 NA NIA 1520 12.50 NA NIA
[High Effi ir Cond Packaged System 15.00 12.50 NA NA 1520 12.50 NA NA
! Ducted & Mixed Duct-Ductless Heat 15.00 1150 9.00 NIA 15.20 11.70 7.80 NIA
Pumps - Split System
S: Heat Pump—P Syst 1500 1150 900 NIA 1520 10:60 20 NA
Mini-Spht&Mutti-Split Ductless Heat Pumps 15.00 11.50 9.00 N/A 15.20 11'70 7.80 N/A
Cold Climate Ducted & Mixed Dugt-Ductless Heat Pumps AH:+ 18.00 11.50 9.50 N/A 8.10 N/A 175 70%
B ]
15.20 10.00
Mini-Sphit & Muti-Split Heat-
Cold Climate D”""esi'jea‘ Pumps 18.00 11.50 9.50 N/A 8.50 N/A 175 70%
Pumps-{(Nen-Ducted)
16.00 9.00
Gorund Source Heat Pump ** N/A 16.00 N/A 3.30 N/A 16.00 N/A 3.30

** Ground Loop Brine to Air with entering temperatures of 77 F cooling mode and 32 F heating
++ Cold climate air source heat pumps and mini-split heat pumps must have a low temp heat

mode. This GSHP equipment not subject to the new SEER2 / EER2 requirements.
ing efficiency (COP at 5 F) that is >= 1.75.

B

BASELINE Efficiency u

nits manufactured after

Table 18.0.3: Baseline Efficiencies 14/2023 1/1/2023
Heating
Measure SEER EER HSPF Heating-COP SEER2 EER2 HSPF2 COoP2
High Efficiency Air Conditioner - Split System 1300 1118 NA NA 13.40 11.42 N/A N/A
High Efficiency Air Conditioner - Packaged System 1400 1176 NA NA 13.40 11.42 N/A N/A
Adr-Seurce-HeatPump Ducted & Mixed Duct-Ductless Heat
Pumps - Split System - Gas Backup * 1300 1148 800 895 13.40 11.42 N/A 0.95
Ducted & Mixed Duct-Ductless Heat
Pumps - Split System - Elec Resist. Backup * 00 28 42 =00 13.40 1142 s.412 1.00
Mini-Sphit& Muti-Split Ductless Heat Pumps - Gas Backup * 13:60 118 0-00 095 13.40 11.42 0.00 0.95
Backsupa & Muli-Split Ductless Heat Pumps - Elec Resist 1360 1118 3422 200 13.40 11.42 3412 1.00
Cold Climate Ai-Seuree Ducted & Mixed Duct-Ductless Heat 3.00 18 000 0.95 13.40 11.42 0.00 0.95
Pumps - Gas Backup *
Cold Climate Aw—Sewee Ducted & Mixed Duct-Ductless Heat 3.00 18 3412 100 13.40 11.42 3.412 1.00
Pumps - Elec Resist. Backup *
g:'c‘:(f;"f‘a‘e Mini-Split-&Muiti-Spiit Ductless Heat Pumps - Gas 13.00 1148 0.00 0:95 13.40 11.42 0.00 0.95
Cold Climate Mini-Split-&Multi-Spiit Duciless Heat Pumps 13.00 1148 3412 100 13.40 11.42 3412 1.00
Elec Resist. Backup *
Gorund Source Heat Pump w/ Furance & AC Baseline** 1300 13418 NA 880 13.40 11.42 N/A 0.80
Gorun_d Source Heat Pump w/ ER in Air Handler & AC 3.00 18 NIA 00 13.40 11.42 N/A 1.00
Baseline**
g:;iﬂges'gurce Heat Pump w/ Boiler + Air Handler & AC 3.00 18 NA o8 13.40 11.42 N/A 0.84

* ASHP & MSHP baseline case is a Standard AC with Condensing Furnace, Boiler, or Electric Resistance Heat
** Ground Loop Brine to Air with entering temperatures of 77 F cooling mode and 32 F heating mode. This GSHP equipment not subject to the new SEER2 / EER2 requirements.

Residential HVAC
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Table 18.0.4: Coincidence Factors, Baseline Efficiencies and Lifetimes

Deemed
Equi T Equipment | Deemed QI
quipment Type Coincidence|Coincidence
Factor Factor Lifetime Notes
o o (Reference
High Efficiency Air Conditioner - Split System * 90% 100% 18 17)
(Reference
9 9
Air-Seuree Ducted Heat Pump - Split System - with Gas Backup 90% 100% 18 17)
Air-Seuree Ducted Heat Pump - Split System - with Elec Resist. 90% 100% (Reference
Backup 18 17)
int it Ductless Heat Pumps 90% N/A 15
Mixed Duct-Ductless Heat Pumps 90% N/A 15
(Reference
9 9
Cold Climate Air Source Heat Pump - Split System 90% 100% 18 17)
Cold Climate Mini-Split & Multi-Split Heat Pumps 90% N/A 15
Gorund Source Heat Pump ** 90% 100% 20

** Baseline for GSHP is Code minimum AC and Gas Fired Furnace.

Table 18.0.5: QI Factors (Reference 4, Reference 6, Reference 7, Reference 14)

. Refrigeratio | Improper Duct Loss NO |Loss_Uncor

Home Type - equipment type Sizing Loss n Charge Airflow Leakage Field Ol r

New Home - AC/ASHP 0% 7.0% 2.0% 0.0% 9.00% 0.0%
Existing Home - AC/ASHP 2.0% 7.0% 2.0% 8.3% 17.30% 3.7%
New Home - Ducted Heat Pump 0% 7.0% 2.0% 0.0% 9.00% 0.0%
Existing Home - Ducted Heat Pump 0.0% 7.0% 2.0% 8.3% 17.30% 3.7%
New Home - GSHP 0% 0.0% 2.0% 0.0% 2.00% 0.0%
Existing Home - GSHP 2.0% 0.0% 2.0% 8.3% 10.30% 3.7%
New Home MSHP Ductless & Mixed Duct-Ductless * 0.0% 0.0% 0.0% 0.0% 0.00% 0.0%
Existing Home MSHP Ductless & Mixed Duct-Ductless * 0.0% 0.0% 0.0% 0.0% 0.00% 0.0%

* The Ductless and Mixed Duct-Ductless cases use AC as the baseline case. And the AC equipment's QI Factors will be applied to their part of the savings calculations

Table 18.0.6: Conversion Factors and Constants

Conversion Factor from BTUH to kW 3,412 BTU/KW-hr
Btu to Dth 1,000,000 [BTU/Dth
Therm to Dth 10 Therm/Dth
Btu to Therm 100,000  [Btu/Therm
Convert from Btu/wh to kW/ton 12 Btu/wh per kW/ton
Conversion between Watts and kiloWatts 1,000 watts/kilowatt
Conversion between BTU/h and tons 12,000 BTUh /ton
Water Lb/gallon 8.34 Ib/gal
Water_h_fg 1,059 BTU/Ib (Evaporative energy / Ib water)
Maximum Mimimum Ba#a;eeNo Balanee-
Table 18.0.7: Cooling & Heating Weather Data for Load Outside Air | Outside Air LoaOSF:)mt Peint No
Estimates Temperature|Temperature Temperature Load Point
G) G) ol (BTUH)
Zone 1 - CO Front Range 104 -3 60 0
Zone 2 - CO Western Slope 99 7 60 0
Zone 3 - CO Mountain Areas 87 -26 60 0
Zone 4 - CO Mountain Areas 81 -17 60 0
. .. Heating
Table 18.0.8: Heating Type Deemed Efficiency .
Efficinecy
Condensing Furnace 0.95
Non-Condensing Furnace 0.8
Condensing Boiler 0.95
Non-Condensing Boiler 0.84
Electric Resistance 1

Changes from Recent Filing:

Modified Hours for non-cold climate heat pumps. Cutover temperature was raised from 25F to 35F.

Clarified baseline efficiencies to reflect actual baseline equipment, which may be different than Proposed Efficient equipment.
Added a flexible cutover temperature for cold climate ASHP and cold climate MSHP equipment.
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18.2 Residential Ground Source Heat Pump

Algorithms
Customer kW Savings = Customer kWgqcooling + Customer kWocooting

Customer Coincident kW Savings = Customer Coincident kWgqyipment + Customer Coincident kW,
AC Cooling with Gas Heat Baseline EE Savings:
Customer kWh Cooling Savings = Customer kW hggcooting + Customer kW hg,cooling

EE Incrmenetal Capital Cost = EE-BE Cost Split x ( Incremental Capital Costgquipment +Incremental Capital Costy, )

Sizeyeat

Customer Rebate = Rebate/Heating ton x 2000

EE Rebate = Customer Rebate x EE-BE Cost Split

AC Cooling with Gas Heat Baseline BE Savings:

Customer kWh €eoling Heating Savings = Customer kWhgo&geating Penalty + Customer Furnace Fan kWh

BE Incremental Cost = (" Incremental Capital Costggyipment +Incremental Capital Costy, ) - EE Incremental Cost
BE Rebate = Customer Rebate - EE Rebate

Customer DTherms Savings = Customer GSHP DThgo&qneating

AC Cooling with Electric Resistance Heat Baseline:

Customer kWh Savings = Customer kW hgqcooiing + Customer kWhgjcooting + Customer kWhggpeating + Customer kW hgiyeating
Detailed Caluculations:

Cust W _ Full_Load_Cool « 12 12
ustomer Sice 12,000 EERbaselinz EERproposed

Cust W, Full_Load_Cool 12/(EER d 1 1
== * -
ustomer kWoycaning = — g5~ * 12/(EERproposed) + (o) = (=g )
Cust. Coincident kW, Coincid Fact Full_Load_Cool (( 12 > < 12 ))
ustomer Coinciden i = Coincidence Factor * * -
Fauipment 12,000 EERpasetine)  \EERcoting
Cust Coincident kW, Coincid Fact 12 Full_Load_Cool 1 1
= * * * -
ustomer Coincident kW, = Coincidence Factor T~ 12,000 = LossNOQ,) TR rr—
Cust Wh Full_Load_Cool EFLH 12 12
o= =y - _
ustomer EqCooling 12,000 cooling ((SEERbaseline) SEER proposed )
Cust Wh Full_Load_Cool EFLH 12 1 1
o Ty - M —
ustomer QICooling 12,000 cooting * SEER, (G= LOSSNOQI) T Lossymea
Sizeyear

Incremental Capital Costgqyipment = * (GSHP_Cost_per_Heat_Ton) — FullLoade“"g/HOOO * Base_AC_Cost_per_Ton — Base_Furnace_Cost

12,000

Incremental Capital Costy; New Home = Inc Costgy;

. Size_Heat 1
Incremental Capital Costy, E Home = MAX(75, Inc Costg —

12,000

(—1 % Sizeyeqr — batancept No load Point)
(Min OAT — balance-NoLoad pt temp )

1= Sizing LDSS) 1) » Cost per Tompaseiine)

load profile slope (m) =

load profile y intercept (b) = (-1 *Size_Heat ) - (m * Min OAT )
Full Load_Cooling = m * Max OAT + b
Customer kWhgo&qineating Penalty = Size_Heat * EFLH_Heat * (1 / (COP_Eff * 3.412) / 1000* (( 0 - 1/( 1 - Loss_uncorr) )
Customer GSHP DThgo&gyeating = Size_Heat * 1/ (1 — Loss_No_QI Duct_Leakage ) » EFLH_Heat (1 / Baseline Gas Eff) / 100000
Customer Furnace Fan kWh = Furnace_Fan_kW * EFLH_Heat
Customer kW hggpeating = Size_Heat * EFLH_Heat * ( (1 / (COP_baseline *3.412 ) - (1 / (COP_Eff*3.412) )/1000

Customer kWhQ’Heating
1

1
-1+
1 — Sizing Loss ) (COPgsp * 3.412)

= Sizeyear * EFLHyeqt * (1 / (COP_baseline = 3.412)/1000 * ( /1000 = (

1 1
1- lassNDo’ 1 — LoSSyncorr )
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Variables
m_load_profile Calculated load profile slope (m)
b_load_profile Calculated load profile y intercept (b)
Calculated calculated full load cooling BTUH required to serve the home or space at the

Full Load Cooling

maximum Outside Air Temperature

COP_Baseline See Table 18.0.3 |Baseline COP for Ground Source Heat Pump system with Electric Resistance
Baseline Gas Eff See Table 18.5.2 _|Efficinecy of the baseline gas furnace
EER_Base See Table 18.0.3 | Efficinecy of the baseline Air Condtioner

GSHP_Cost_per_Heat_Ton

See Table 18.2.1

Cost per heating ton of a ground source heat pump system including wells

Base_AC_Cost_per_Ton

See Table 18.2.1

Cost per cooling ton of a baseline AC unit sized to meet cooling load

Base_Furnace_Cost

See Table 18.2.1

Cost of a furnace sized to meet GSHP heating load including oversize and altitude
adjustment factors.

EFLH cooling

See Table 18.0.1

Effective Full Load Hours for cooling load energy savings

EFLH Heat

See Table 18.0.1

Effective Full Load Hours for heating load energy savings

Balanee No Load Pt Temp

See Table 18.0.7

Outdoor Ambient Temperature at which residential cooling and heating loads are zero
BTUH

Max OAT See Table 18.0.7 |Maximum Outdoor Ambient Temperature used in building ASHP load profile
Min OAT See Table 18.0.7 _|Minimum Outdoor Ambient Temperature for caluclating full load heating.
Balanee Pt No Load Point See Table 18.0.7 |BTUH - Heating and cooling loads are zero at the balance point outdoor ambient
Furnace_Fan_kw Oe‘23557 Furnace Fan EC Motor kW demand for baseline energy calculations
Electric Resistance Heat HSPF 3.412 Electric res_lstance heat assumed heqtlng season performance factor based on a COP
of 1. no climate zone correction required.
23504 The total incremental cost and the rebate for each new heat pump measure will be
EE-BE Cost Split divided using this split into a Beneficial Electrification (BE) portion for heating and an
21.4% Energy Efficiency (EE) portion for Cooling.

Minimum Qualifying Efficiency

See Table 18.0.2

Lifetime

See Table 18.0.4

Customer Inputs M&V Verified
Size_Heat Yes AHRI rated Heating Capacity
COP_Eff Yes AHRI rated Heating COP
Size_Cool Yes AHRI rated Cooling Capacity
EER_Eff Yes AHRI rated Cooling Efficiency
Home Type Yes Existing or New home

. For Existing Homes there is a choice of Electric Resistance or Gas Heat. For New
Baseline Heat Type No " N X .

Homes the baseline will be Electric Resistance.

County No Location of the home for determining weather zones.

Table 18.2.1 Incremental Capital Costs - New Construction (Plan A) - Reference 8

" . Proposed Cost per
Baseline AC Cost per | Baseline Cost of Heat / Baseline Air Handler Heat Ton Including
Ton w/ Labor kBTUH Wells
GSHP - w/ Gas Furance & AC Baseline $ 2,507.42 | $ 48.37 $ 6,960.00
GSHP - w/ ER Heat & Air Handler & AC Ba{ $ 2,507.42 | $ 40.00 | $ 1,200.00 | $ 6,960.00
GSHP - w/ Boiler Heat & Air Handler & AC | $ 2,507.42 | $ 74.22 | $ 1,200.00 | $ 6,960.00

References:

See 18.1 Residential AC for references

Changes from Recent Filing:

modified application of QI Sizing Loss factors to apply to size heat in lieu of full load size cool (which is a calculated value).

Residential HVAC
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18.3 Residential Air-Seurce Ducted Heat Pumps

Algorithms

Customer kW Savings = Cust et + Cuest = g Customer kWeooiing

Customer Coincident kW Savings = €ust Coineldent-kh + Cust Coincident-tWgr Customer Coincident kWeooling

Customer Rebate = Rebate/Cooling ton x %

Electric Resistance Heat Baseline:

Customer kWh Savings = Customer kW hcoiing + €ust e -t e + Customer kW hggpeating + Customer kW hgyeating

Dual Fuel Gas Heat Baseline EE Savings:

Customer Coincident kW Savings = Customer Coincident kWcoo1ing

Customer kWh Cooling Savings = Customer kW heooiing-€¥5t W + Cust FWH + Ci kWh Heating Penalty
EE Incremental Capital Cost = EE-BE Cost Split x (Incremental Capital Costpquipment * Incremental Capital Costy; )
EE Rebate = Customer Rebate x EE-BE Cost Split
Dual Fuel Gas Heat Baseline BE Savings:
Customer kWh Heating Savings = Customer kWh_Heating Penalty
BE Incrmental Capital Cost = (Incremental Capital Costgqyipmene +Incremental Capital Costg, ) - EE Incrmental Capital Cost
BE Rebate = Customer Rebate - EE Rebate

Customer Dtherm Savings = Customer DTherms_EQ Heating + Customer DTherm_QI Heating

Detailed Calculations:
yal J 1AL = - ({ 4—2 \ ( 1_2 \\
q EEDR EER.
12000 \\BPRoamenne)  \EER; /)
Size—GCool 1 { ES \
yal J 1AL = 12 (E‘E‘D i P A ) /( ) )
g ! 1 L 1 L
12,000 — )
Size, * (1/(1=Sizing Loss))*1/(1+AC Oversize Factor 12 Size, *1/(1+AC Oversize Factor 12
Customer KWoogiing = 22coet /€ g L0s$))¥1/( ), ( ) _ Sizecoor1/( ) *( )
12,000 EERpasetine*(1-LOSSNoQ1 ) 12,000 EERproposed*( 1-L0SSuncorr)

Customer Coincident kWeooiing = Coincidence Factor = Customer kWeooiing

Size—Cool
yal J ALK = - EE] L] (L 4—2 D) ( 4—2 \\
12000 eooting -~ \\oppp 7 \cm:'n /’
v B
Size—Cool
yal T AL = — EEL L ( 4% ( ; 1) JF 1_2 (( ; ) { 4 \)/
L2E SEEDR 1 L 1 L
12000 9 SEERppserme  +—Sizitgress prop woor \ oo
Sizecoor* (1/(1=Sizing Loss))+1/(1+AC Oversize Factor) 12 Sizegoor*1/(1+AC Oversize Factor)
Customer kWheoo1ing = EFLH po1ing * * - *
Cooling cooting * 12,000 SEERpasetine*(1~L0SSNoQ1 ) 12,000
( 12 ))
SEERproposea*(1-LOSSuncorr)
Size—Cool
yal Coi: id. £ 14 = Coi d. £ £ - ({ 472 \ 1% \\
TP 12,000 \\l:‘z;'D } \E‘E‘D /’
a2 £ i id. LIMIQ*—F i id. L, rS ( 2 ( + 1>+ 2 (/ + ) { + \))
EED 1 Cizy. 1 L 1 L

Incremental Capital Costgquipment = COSt per ToNproposea * Siz::l’;gl — Cost per ToNpgseline * % - Cost / kBTUh_Heat * Full_Load_Heat / 1000 - Baseline Air Handling

Incremental Capital Costy; New Home = Inc Costg;

X Size_Cool 1
Incremental Capital Costy, E Home = MAX (75, Inc Costgy —

—1) + Cost per T ;
12,000 1—SizingLuss> ) » Cost per ToMyaseiine)

ASHP Heating Energy Savings

m_load_profile = (‘halance-pt No load Point - Size_Cool = 1/(1 + AC Oversize Factor)) / (batanee No Load pt temp - Max OAT )
b_load_profile = Size_Cool = 1/(1 + AC Oversize Factor)- ( m_load_profile * Max OAT )

Full Load Heat = m_load_profile *Min OAT + b_load_profile

Electric Resistance Heat Baseline:

Customer kWhgg pase_neating = -1 *Full Load_Heat * EFLH_Heating HP * (1 / (HSPF_Baseline * HSPF_Adj Factor) - 1 / (HSPF_Proposed * HSPF Adj Factor * (1 -
Uncorr Loss) ) ) /1000

Residential HVAC
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Dual Fuel Gas Heat Baseline

DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Customer DTherms_EQ Saved = (-1 * Full Load Heat * EFLH_Heating HP * (1 /(1 - Loss_DuctLeakage ) ) )/ COP_Baseline / 1,000,000

Customer kWh_Heating Penalty = Furnace Fan kW * EFLH_Heating HP * (1 / (1 - Loss_DuctLeakage ) ) - Full Load_Heat * EFLH Heating HP * (1 /(1 - Uncorr_Loss)) *(0 -

(1 / (HPSF_Proposed*HSPF Adj_Factor))) /1000

Customer DTherms_QI = -1* Full Load_Heat * ( EFLH_Heat - EFLH Heating HP) * ( 1/ COP_Baseline *£1 /(1 - Loss_DuctLeakage ) - 1/ COP_Backup_Heat *1 / (1 -

Uncorr_Loss) ) / 1,000,000

Customer Remaining Dtherms_Full Electrification = -1* Full_Load_Heat * ( EFLH_Heat - EFLH_Heating HP) / COP_Baseline * (1 / (1 - Loss_DuctLeakage)) / 1,000,000

Customer kWh_Heating Full Electrification = Customer kWh_Heating Penalty + Furnace_ Fan kW * (EFLH_Heat - EFLH_Heating HP) - Full Load Heat *
( EFLH_Heat - EFLH Heating HP) * (0 - 1 /(COP_Backup_Heat * 3.412)* (1 /( 1- Uncorr_Loss))) /1000

Customer DTherms/Hr_Full Electrification = -1* Full Load_Heat / COP_Baseline / 1,000,000

Note: All formulas using SEER, EER, and HSPF are valid with SEERZ, EERZ, HSPFZ2 substitutions.

Variables

Cost per Ton_Proposed

See Table #.X.5

Deemed Plan A Incremental Capital Cost per Ton, Based On Unit Efficiency (New
Construction)

Cost per Ton_Baseline

See Table #.X.5

Baseline capital cost per ton for AC equipment

EER baseline

See Table 18.0.3

Baseline EER as calculated for residential equipment from the code required SEER.

SEER baseline

See Table 18.0.3

IECC 2012 identified code minimum SEER

COP_Baseline

See Table 18.0.3

Baseline heating efficiency. Based on the type of backup heat selected. Condensing will be
0.95, Non-Condensing will be 0.8, and Electric Resistance will be 1.0. A COP of 1-and-does
not require climate zone correction.

COP_Backup_Heat

See Table 18.0.3

Backup heating efficiency. Based on the type of backup heat selected. Condensing will be
0.95, Non-Condensing will be 0.8, and Electric Resistance will be 1.0. A COP of 1 and does
not require climate zone correction.

Sizing Loss See Table 18.0.5
Loss_NoQI See Table 18.0.5
Loss_Uncorr See Table 18.0.5
Inc Cost_QI See Table 18.0.5

Coincidence Factor_ EQ

See Table 18.0.4

Coincidence Factor_QI

See Table 18.0.4

Oversize_Faetor—¢ 20% -
EFLH cooling See Table 18.0.1 | Effective Full Load Hours for cooling load energy savings
EFLH_Heat See Table 18.0.1 |Effective Full Load Hours for heating load QI energy savings

EFLH_Heating HP

See Table 18.0.1

Effective Full Load Hours for Heat Pump impacted energy savings

Balanee No Load Pt Temp

See Table 18.0.7

Outdoor Ambient Temperature at which residential cooling and heating loads are zero BTUH

Max OAT

See Table 18.0.7

Maximum Outdoor Ambient Temperature used in building ASHP load profile

Min OAT

See Table 18.0.7

Minimum Outdoor Ambient Temperature for caluclating full load heating.

Electric Resistance Heat HSPF

3.412

Electric resistance heat assumed heating season performance factor based on a COP of 1.
no climate zone correction required.

Balanee Pt No Load Point

See Table 18.0.7

Heating and cooling loads are zero at the-bataree-No Load point outdoor ambient
temperature

Furnace_Fan_kwW g‘;";’? Furnace Fan EC Motor kW demand for baseline energy calculations
ASHP / MSHP operating temperature cutoff 35 gg::c:ggrreASrinStl);rlteTﬁ:;zirgaLu;;i:Sellow which heat pump operation ceases and gas furnace or
Cost / kBTUh Heat - Baseline Furnace $ 59.72 |Average High Efficiency Furnace Cost / kBTUH; installed costs
Cost / kBTUh Heat - Baseline Boiler $ 89.77 |Average High Efficiency Boiler Cost / kBTUH; installed costs
Cost / kBTUh Heat - Baseline Electric Resistance $ 40.00 [Average Cost for electric duct heater / kBTUH; installed costs
$ 1,200.00 Average Cost for Baseline Air Handler for use with ER Heat or Boiler Heat associated with Air

Baseline Air Handler

Conditioning; installed costs

HSPF_Adj_Factor

See Table 18.0.1

Adjustment factor for correcting HSPF from published data in AHRI's Climate Zone IV to
AHRI's Climate Zone V. The HSPF_Adjustment_Factor for Electric Resistance Heat will be
1.

HSPF_Basline

See Table 18.0.3

Heating season performance factor of baseline equipment. For electric resistance heat
baseline, a COP of 1 is assumed with no climate zone correction required.

AC Oversize Factor

10%

Air Conditioning Oversize factor to account for safety factors in load calculations and
rounding to available equipment sizes.

Measure Life - Matched Split-System Air -Source Heat
Pump

See Table 18.0.3

Reference 16

Measure Life - Quality Installation

18

Reference 16

Conversion Factors

See Table 18.0.5

) The total incremental cost and the rebate for each new heat pump measure will be divided
EE-BE Cost Split using this split into a Beneficial Electrification (BE) portion for heating and an Energy
Efficiency (EE) portion for Cooling.

28.1%
Customer Inputs M&V Verified
Size Cool Yes AHRI rated Cooling Capacity
Quantity proposed equipment Yes
EER proposed Yes AHRI rated full load Cooling Efficiency
SEER proposed Yes AHRI rated part load Cooling Efficiency
Home Type Yes Single Family, Multi-Family
County Yes Location of the home for determining weather zones.

. . baseline heating-type;-gas-furn releetr i baeckup-heat-Eff, Condensing, Non-

Baseline Heat ¥ Efficiency Yes Condensing, Electric Resistance
HSPF Proposed Yes AHRI rated Heating HSPF

Residential HVAC
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Table 18.3.1. Incremental Capital Costs - New Construction (Plan A) - Reference 6-Reference 28

SEER ASHP Cost per Ton ASHP Incremental Cost
per Ton
13-SEER 13.4 SEER2 Baseline Air Conditioner N/A NIA
$ 2,507.42

14/14.5 SEER 14.2+ SEER2 Non-Cold Climate Heat Pump | $ 3,065.00 N/A
16 SEER $ /lyl'\ 000 $ 1 Y1'\1'\!:_f\f\
15.2+ SEER2 Non-Cold Climate Heat Pump with Furnace $ 7,962.61 N/A
15.2+ SEER2 Non-Cold Climate Heat Pump w/out Furnace | $ 5,360.52 N/A

e
ASHP-Scenario Fon{Res-AC)

tnstalled

Bual-FuelASHP $ 250742
ASHP-w/-ER Baseline $—— 250742
References:

1. Building America, Research Benchmark Definitions, 2010. (see p. 10) http://www.nrel.gov/docs/fy100sti/47246.pdf

2. ASHRAE, 2019, Applications Handbook, Ch. 38, table 4, Comparison of Service Life Estimates

3. DOE Appliance Standards Website, Residential Central Air Conditioners and Heat Pumps.
https://www1.eere.energy.gov/buildings/appliance_standards/product.aspx/productid/75
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12. For estimated life of GSHP see http://www.energysavers.gov/your_home/space_heating_cooling/index.cfm/mytopic=12640 (indoor components up to 25 years; ground loop
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13. Costs obtained from "2010-2012 WOO017 Ex Ante Measure Cost Study Final Report”, by Itron, May 2014. These are used in the DEER 2016 database.

14.For assumptions on losses related to overcharge or undercharge on refrigerant see "Sensitivity Analysis of Installation Faults on Heat Pump Performance”, by P. Domanski,
et. al., Sept 2014, http://www.acca.org/HigherLogic/System/DownloadDocumentFile.ashx?DocumentFileKey=f02c1f61-4d1d-4a24-971d-cc9ea3e626b2&forceDialog=0
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26. Energy Information Administration's (EIA) 2009 Residential Energy Consumption Survey (RECS)

27. Bin analysis using RECS data for thermostat operation and typical CO home cooling and heating conditions.

28. Analysis of Invoices from Xcel Energy Rebated systems in 2022

Changes from Recent Filing:

Modified calculation of Incremental Cost to include the following items in the baseline costs: AC in lieu of ASHP, Baseline HE Furnace or Boiler or ER Heat, and Baseline air
moving equipment when the baseline is electric resistance w/ AC or Boiler w/ AC.

Modified Deemed Cutover temperature to Backup Heat source from 25 F to 35 F.
Updated Proposed and Baseline Costs

Included Minimum Qualifying levels for SEER2, EER2, and HSPF2 for all AC and Heat Pump equipment based on IECC2021 where applicable. See Deemed Tables tab.

modified QI Sizing Loss Factor formula applications.
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18.4 Mini-Sphit Ductless and Mixed Duct-Ductless Heat Pumps

Algorithms

Customer kW Savings = Customer kWgqcooting

Customer Coincident kW Savings = Customer Coincident kWgquipmene

Size_Cool
12,000

Customer Rebate = Rebate/Cooling ton x
Electric Resistance Heat Baseline:
Customer kWh Savings = Customer kW hgqcooiing + Customer kW hgopeating
Dual Fuel Gas Heat Baseline EE Savings:

Customer kWh Cooling Savings = Customer kW hgqcooling

Incremental EE Cost = EE-BE Cost Split x Incremental Capital Costgquipment

EE Rebate = EE-BE Cost Split x Customer Rebate

Dual Fuel Gas Heat Baseline BE Savings:

Customer kWh Heating Savings = Customer kWh_Heating Penalty

Customer Dtherm Savings = Customer DTherms_EQ Heating

Incremental BE Cost = Incremental Capital Costgquipment - Incremental EE Cost

BE Rebate = Customer Rebate - EE Rebate

EERpgsetine = iCoef0_c * SEER_Base "2 + iCoef1_c * SEER_Base + iCoef2_c

Cust . o Sizecoor < 12 ) ( 12 )
ustomer i = * * —_
Eqcooting = Cpror * 75 000 * \ \EER pasetme * (1 — L0SSnogr))  \EERproposed
Cust Wh ot Size_Cool EFLH « 12 ) ( 12 ))
ustomer i = *——— % ;. * —_
EqCooling Yprov * 715,000 00lng = VSEERpqsetine * (1 — L0SSnog1)  \SEERproposea

Size_Cool

Customer Coincident kWeqyipment = QtYprop * Coincidence Factor * 12.000

NOTE: (1 - L(JSSN(,Q,) is based on the Baseline AC QI Factor

Incremental Capital Costgquipment

= QtYprop * (Qty_Indoor_Heads = Cost/Ef f_Indoor_Head — Cost Per Ton Baseline »

Baseline_AirHandler)

MSHP Heating Energy Savings

12 ) ( 12 ))
EERpgsetine * (1 — L{)SSN(,Q,) EERproposed

Size_Cool

2000~ Costper kBTUR heat  (Full Load Heat/COP. Baseline)/1000 —

m_load_profile = (‘halaneept No load Point- Size_Cool ) / (‘balanee No Load pt temp - Max OAT )

b_load_profile = Size_Cool - ( m_load_profile * Max OAT )
Full Load Heat = m_load_profile *Min OAT + b_load_profile
HSPF _Baseline_Adj = HSPF Baseline * HSPF. Adjustment Factor

HSPF _Proposed_Adj = HSPF_Proposed * HSPF. Adjustment_Factor

Customer kW hggneating = QtYprop * (-1 *Full Load_ Heat * EFLH_Heating HP * ( 1 / HSPF_Baseline_Adj - 1 / HSPF._Proposed Adj ) / 1000

Customer DTherms_EQ Saved = (-1 * Full Load Heat * EFLH Heating HP )/ COP_Baseline / 1,000,000

Customer kWh_Heating Penalty = - 1 * Full Load Heat * EFLH_Heating HP

*(0-(1/ (HPSF Proposed*HSPF Adj Factor))) /1000

Note: All formulas using SEER, EER, and HSPF are valid with SEERZ, EERZ, HSPFZ substitutions.

Variables

See Table 18.4.2
Inc Cost per Ton_EQ

Deemed Plan A Incremental Capital Cost per Ton, Based On Unit Efficiency (New
Construction)

Cost per Ton_baseline See Table 18.4.2

Baseline capital cost per ton for equipment

EER baseline See Table 18.0.3

Baseline EER or EER2 for the Proposed Equipment as selected in the table.

SEER baseline See Table 18.0.3

Baseline SEER or SEER? for the Proposed Equipment as selected in the table.

HSPF_Baseline See Table 18.0.3

Baseline HSPF or HSPF2 for the Proposed Equipment as selected in the table. For Electric
Resistance Heat Baseline the HSPF will be 3.412 based on a Heating COP of 1 and does not
require climate zone correction.

COP_Baseline See Table 18.0.3

Baseline heating efficiency. A COP of 1 and does not require climate zone correction.

See Table 18.0.8
COP_Backup_Heat

Backup heating efficiency. Based on the type of backup heat selected. Condensing will be
0.95, Non-Condensing will be 0.8, and Electric Resistance will be 1.0. A COP of 1 and does
not require climate zone correction.

Loss_NoQlI See Table 18.0.5

Loss Factor associated with the baseline AC.

Loss_DuctLeakage See Table 18.0.5

Loss Factor associated with the baseline AC and Furnace.

Coincidence Factor See Table 18.0.4

iCoef0 See Table 18.4.1

MSHP SEER2 to EER2 Conversion Coefficient

iCoefl See Table 18.4.1

MSHP SEER2 to EER2 Conversion Coefficient

Residential HVAC
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iCoef2

See Table 18.4.1

MSHP SEER2 to EER2 Conversion Coefficient

EFLH_Cooling

See Table 18.0.1

Effective Full Load Hours for cooling load energy savings

EFLH_Heating_HP

See Table 18.0.1

Effective Full Load Hours for Heat Pump impacted energy savings

ASHP / MSHP operating temperature cutoff

35

Outdoor Ambient Temperature below which heat pump operation ceases and backup heating
(either electric resistance or gas fired) begins.

Balanee No Load Pt Temp

See Table 18.0.7

Outdoor Ambient Temperature at which residential cooling and heating load profiles equal
zero BTUH

Max OAT

See Table 18.0.7

Maximum Outdoor Ambient Temperature used in building ASHP load profile; TMY3 basis

Min OAT

See Table 18.0.7

Minimum Outdoor Ambient Temperature for caluclating full load heating; TMY3 Basis.

HSPF_Adj_Factor

See Table 18.0.1

Adjustment factor for correcting HSPF from published data in climate zone IV to Minnesota
Climate zone V. The HSPF_Adjustment_Factor for Electric Resistance Heat will be 1.

Balanee Pt No Load Point

See Table 18.0.7

BTUH - Heating and cooling loads are zero at the-balaree-No Load point outdoor ambient
temperature

Baseline Air Handler

m_load_profile Calculated load profile slope (m)
b_load_profile Calculated load profile y intercept (b)
calculated full load heating BTUH required to serve the home or space at the minimum

Full Load Heat Calculated Outside Air Temperature
Cost / kBTUh Heat - Baseline Furnace $ 59.72 | Average High Efficiency Furnace Cost / kBTUH; installed costs
Cost / kBTUh Heat - Baseline Boiler $ 89.77 |Average High Efficiency Boiler Cost / kBTUH; installed costs
Cost / kBTUh Heat - Baseline Electric Resistance $ 40.00 [Average Cost for air handler and electric duct heater / kBTUH; installed costs

$ 1.200.00 |Average Cost for Baseline Air Handler for use with ER Heat or Boiler Heat associated with

Air Conditioning; installed costs

Lifetime

See Table 18.0.4

Measure Lifetime for MSHPs.

Minimum Qualifying Efficiency

See Table 18.0.2

16.5% The total incremental cost and the rebate for each new heat pump measure will be divided

EE-BE Cost Split using this split into a Beneficial Electrification (BE) portion for heating and an Energy
31.5% Efficiency (EE) portion for Cooling.

Customer Inputs M&V Verified

Size Cool Yes AHRI rated Cooling Capacity

Quantity proposed equipment Yes The Quantity of Outdoor Units. Only applies if the Outdoor Unit's Size AND the quantity and

size of the Indoor Units served by each outdoor unit are identical.

Quantity Indoor Heads Yes The Quantity of Indoor Heads + Coils served by a single Outdoor Unit.

EER_Proposed Yes AHRI rated full load Cooling Efficiency

SEER proposed Yes AHRI rated part load Cooling Efficiency

Home Type Yes Single Family, Multi-Family

County Yes Location of the home for determining weather zones.

Baseline Heat Type Yes Baseline heating type; gas furnace or electric resistance backup heat

HSPF Proposed Yes AHRI rated Heating HSPF

Table 18.4.1: SEER Conversion Coefficients

Equpiment type Coef0 Coefl [ Coef2 |
[MSHP - SEER2 to EER2 -0.0088000 0.8828200 [ 2.2811300 |

Table 18.4.2 Incremental Capital Costs - Mini-Split Ductless &

ixed Duct-Ductless Heat Pumps

Mini-Split Heat Pump Baseline AC Cost | Cost/Efficient Indoor
per Cooling Ton Head or Coil
Ductless Heat Pump - Single Head $ 2507.42 | $ 5291.23
Ductless Heat Pump - Multi-Head $ 2,507.42 | $ 4508.69
Mixed Duct-Ductless Heat Pump - Multi-Head $ 2,507.42 | $ 4,508.69

References:

See 18.1 Residential AC references

Changes from Recent Filing:

Modified calculation of Incremental Cost to include the following items in the baseline costs: AC in lieu of MSHP, Baseline HE Furnace or Boiler or ER Heat, and Baseline air moving
equipment when the baseline is electric resistance w/ AC or Boiler w/ AC.

Modified Deemed Cutover temperature to Backup Heat source from 25 F to 35 F.

Updated Proposed and Baseline Costs

Residential HVAC

Included Minimum Qualifying levels for SEER2, EER2, and HSPF2 for all AC and Heat Pump equipment based on IECC2021 where applicable. See Deemed Tables tab.
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18.13 Residential Cold Climate-Air-Seuree Ducted Heat Pumps

Algorithms

ustomer avings = ustomer i
Cust kW Sav Cust A7) st A7 s Cust kWL‘oalmg

Customer Coincident kW Savings = Customer Coincident kWgquipment + Customer Coincident kW,

Customer Rebate = Rebate/Heating ton x %

Electric Resistance Heat Baseline:

Customer kWh Savings = Customer kWhcoojing €45t W — st kW, + Customer kWhgqgpeating + Customer kWhgyeating
Dual Fuel Gas Heat Baseline EE Savings:

Customer kWh Cooling Savings = Customer kKWhcoing €4t KW g aeootmg+-Gust KWk orcoonng

EE Incremental Cost = EE-BE Cost Splitx (Incremental Capital Costpquipment + Incremental Capital Costg; )
EF Rebate = EE-BE Cost Split x Customer Rebate

Dual Fuel Gas Heat Baseline BE Savings:

Customer kWh Heating Savings = Customer kWh_Heating Penalty

Customer Dtherm Savings = Customer DTherms_EQ Heating + Customer DTherm_QI Heating

BE Incremental Cost = (Incremental Capital Costgquipmen: + Incremental Capital Costy, ) - EE Incremental Cost

BE Rebate = Customer Rebate - EE Rebate

Calculation Details:
Cust W . o Full Load Cool N ( 12 ) ( 12 )
ustomer ; £ = _
Cooling ¢ 12,000 EERpasetine * (1 — L0SSnoqr) EERproposea * (1 — LOSSyncorr)
Full-boad-Cool 1 { 1 \
a2 £, J-14, = 12 J(EED. 4 (L. D) AY
ustomer 7 ; 12 HEERprop g L v P
Cust Wh - L Full Load Cool EFLH « 12 ) 12 )
stomer ing CstomerieW = * ing * -
ustomer kWheooiing 12,000 ooling “ SEERpasetine * (1 — LosSnoqr) SEERproposea * (1 = LOSSyncorr)
Enll Load—Cool 12 1 ( 1 \
CustomerkW ;;Qlcuolmg = EFLH ooty 138 3 D
12,000 SEER, 1—Loss \1 Loss /

Customer Coincident kWeoing Cutstomer-Coineident-ktWeogmy
Full Load Cool 12 ) ( 12 )

= Coincidence Factor * * (|
12,000 EERpqsetine * (1 — LoSSyoqr ) EERproposea * (1 — LOSSyncorr)

12 *F-u-l-l—bead-éee-l 1 { 1 \;

hY

(L
EER 12000 W7 J 1—17
ooling 7 SONOGT \ o0 uncurr}

Cust incidentt W, = Coincid Eactor—
< o

. Size_Cool
Incremental Capital Costgquipmen: = ASHP Cost per Tongg * %ODO

(Full_Load_Heat/COP Baseline)/1000 - Baseline Air Handler

. Full_Load_Cool
- Cost Per Ton Baseline * ————

- Cost per kBTUH heat *
00 12,000

Incremental Capital Costy; New Home = Inc Costy,

X Size_Cool 1
Incremental Capital Costy, E Home = MAX (75, Inc Costgy — *

—1) + Cost per T ;
12,000 I—SizingLoss) ) » Cost per ToMyaseiine)

Note: All formulas using SEER, EER, and HSPF are valid with SEERZ, EER2, HSPFZ2 substitutions.

ccASHP Heating Energy Savings

Load_Heat = -1 *Size_Heat 5 * 1/(1 + Oversize_Factor)

m_load profile = (‘batancept No load Point - Load_Heat ) / (‘batanee No Load pt temp - Des_OAT )
b_load_profile = Load_Heat - ( m_load profile * Des_OAT )

Full Load Cool = m_load_profile * Max OAT + b_load_profile

Full Load Heat = m_load profile * Min_OAT + b_load profile

Electric Resistance Heat Baseline:

Customer kWhggpeating = -1 *Full_Load Heat * EFLH_cc HP_HeatEFLH-Heating-HP* (1 / (HSPF_Baseline * HSPF_Ad) Factor) -
1/ (HSPF Proposed * HSPF_Adj_Factor) ) /1000

Customer kW hoipeating = -1 * Full Load_Heat * EFLH_cc HP_Heat EFLH-HeatingHP * {1/ (HSPEBaseline " HSPFE AdjFactor)*( : B—+~1/ (HSPF Proposed *

(v
HSPF_Adj_Factor) * (1 /(1-loss_No_QI) - 1/Loss_uncorr) /1000-)
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Dual Fuel Gas Heat Baseline
Customer DTherms_EQ Saved = (-1 * Full Load Heat * EFLH cc HP HeatEELH HeatingHP )/ Furnace- £ COP Baseline / 1,000,000

Customer kWh_Heating Penalty = Furnace Fan kW * EFLH cc HP Heat:

FHedq - Full Load Heat * EFLH_cc HP_Heat *
(0-(1/ (HPSF Proposed*HSPF Adj_Factor) ) ) /1000

Customer DTherms_QI = (-1 * Full Load_ Heat * EFLH_cc HP_Heat)/ COP_Baseline / 1,000,000 * (1 / 1 - Loss_DuctLeakage - 1 ) +
-1*Full_Load_Heat * ( EFLH_Heat - EFLH cc HP_Heat) / COP_Baseline FurnaceE#* (1 /(1 - Loss_DuctLeakage) - 1 / (1 - Uncorr_Loss) ) / 1,000,000
Customer DTherms/Hr_QI = -1*Full_Load_Heat / COP_Backup_Heat * (1 /(1 - Loss_DuctLeakage) - 1 / (1 - Uncorr_Loss) ) / 1,000,000
Customer Remaining Dtherms_Full Electrification = -1* Full_Load_Heat * ( EFLH_Heat - EFLH_Heating HP ) / COP_Baseline * (1 / (1 - Uncorr_Loss)) / 1,000,000
Customer DTherms/Hr._Full Electrification = -1* Full Load Heat / COP_Baseline / 1,000,000

Customer kWh_Heating Full Electrification = Customer kWh_Heating Penalty + Furnace_Fan_kW * (EFLH_Heat - EFLH cc HP Heat ) - Full Load Heat *
(EFLH_Heat - EFLH cc HP Heat ) * (0 -1 /(COP_Backup_Heat * 3.412)* (1 /( 1- Uncorr_Loss)) ) /1000

Customer Winter Peak kW = -1 * Full_Load_Heat / 3412

Variables

ASHP Cost per Ton_EQ

See Table 18.13.1

Capital Cost per Ton of new ccASHP.

Cost per Ton_baseline

See Table 18.13.1

Baseline capital cost per ton for new AC equipment.

EER baseline

See Table 18.0.3

Baseline EER as calculated for residential equipment from the code required SEER baseline
AC unit.

SEER baseline

See Table 18.0.3

IECC 2021 identified code minimum AC unit SEER

COP_Baseline

SeeFable-18:0-3
See Table 18.0.8

Baseline heating efficiency. Based on the type of backup heat selected. Condensing will be
0.95, Non-Condensing will be 0.8, and Electric Resistance will be 1.0. A COP of 1 and does
not require climate zone correction.

COP_Backup_Heat

See Table 18.0.8

Backup heating efficiency. Based on the type of backup heat selected. Condensing will be
0.95, Non-Condensing will be 0.8, and Electric Resistance will be 1.0. A COP of 1 and does
not require climate zone correction.

Sizing Loss See Table 18.0.5
Loss_NoQI See Table 18.0.5
Loss_Uncorr See Table 18.0.5
Inc Cost_QI See Table 18.0.5

Coincidence Factor EQ

See Table 18.0.4

Coincidence Factor_QI

See Table 18.0.4

Deemed Oversize Safety Factor for heating equipment. - there is no oversize factor for the

20%

Oversize_Factor__c heat pump. A backup heating system will provide the supplemental of backup heat required
0% on the extreme days.

EFLH cooling See Table 18.0.1 | Effective Full Load Hours for cooling load energy savings

EFLH_Heat See Table 18.0.1 |Effective Full Load Hours for heating load QI energy savings

EFLH_ccHP_Heat

See Table 18.0.1a

Effective Full Load Hours for Cold Climate Heat Pump at and above customer provided
Operating Cutover Temperature.

Balaree No Load Pt Temp

See Table 18.0.7

Outdoor Ambient Temperature at which residential cooling and heating load profiles equal s-
are zero BTUH

Max_OAT See Table 18.0.7 _|Maximum Outdoor Ambient Temperature used in building load profile
Min_OAT See Table 18.0.7 _|Minimum Outdoor Ambient Temperature used in building load profile
Des OAT 5 Low Outdoor Ambient Temperature for caluclating heating load Profile. Based on Low Temp
Rating from NEEP QPL Data Sheets. Deemed to be 5 F.
3.412 Electric resistance heat assumed heating season performance factor based on a COP of 1.

Electric Resistance Heat HSPF

no climate zone correction required.

Balanee Pt No Load Point

See Table 18.0.7

BTUH - Heating and cooling loads are zero at the-balaree-No Load point outdoor ambient
temperature

Furnace_Fan_kwW 0923557 Furnace Fan EC Motor kW demand for baseline energy calculations for ASHP.
FurpaceEH 95%
$ 59.72
Cost / kBTUh Heat - Baseline Furnace Average High Efficiency Furnace Cost / kBTUH; installed costs
$ 89.77
Cost / kBTUh Heat - Baseline Boiler Average High Efficiency Boiler Cost / kBTUH; installed costs
$ 40.00
Cost / kBTUh Heat - Baseline Electric Resistance Average Cost for air handler and electric duct heater / kBTUH; installed costs
$ 1,200.00 |Average Cost for Baseline Air Handler for use with ER Heat or Boiler Heat associated with Air

Baseline Air Handler

Conditioning; installed costs

HSPF_Adj_Factor

See Table 18.0.1

Adjustment factor for correcting HSPF from published data in AHRI's Climate Zone IV to
AHRI's Climate Zone V. The HSPF_Adjustment_Factor for Electric Resistance Heat will be
1.

HSPF_Basline

See Table 18.0.3

Heating season performance factor of baseline equipment. For electric resistance heat
baseline, a COP of 1 is assumed with no climate zone correction required.

Measure Life - Matched Split-System Air -Source Heat

See Table 18.0.3

Reference 16

Pump
Measure Life - Quality Installation 18 Reference 16
Conversion Factors See Table 18.0.6
20-0% The total incremental cost and the rebate for each new heat pump measure will be divided
EE-BE Cost Split using this split into a Beneficial Electrification (BE) portion for heating and an Energy
4.4% Efficiency (EE) portion for Cooling.

Residential HVAC
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Customer Inputs M&V Verified
Size_Cool Yes NEEP QPL Data Sheet Rated Cooling Capacity at 95 F
Size_Heat_5 Yes NEEP QPL Data Sheet Max Heating Capacity at 5 F
Size_Heat_47 Yes NEEP QPL Data Sheet Rated Heating Capacity at 47 F
EERpropesed Yes NEEP-OPLDPata-Sheetrated-fulHoad Coeling Efficieney
e e NEEP-QPL Bata Sheetrated partioad-Cooling Efficiency

Yes NEEP-OPL Data-Sheetrated-Heating HSPF
EER2 proposed Yes AHRI Certification for units manufactured after 1/1/2023
SEER2 proposed Yes AHRI Certification for units manufactured after 1/1/2023
HSPF2 Proposed Yes AHRI Certification for units manufactured after 1/1/2023
Home Type Yes Single Family or Multi-Family home

Yes 1 tion-of the home ford "& h. nes-

Yes :
Baseline Heat Efficiency Yes baseline heating Eff; Condensing, Non-Condensing, Electric Resistance
Backup Heat Efficiency Yes backup heating Eff; Condensing, Non-Condensing, Electric Resistance
Home Category Yes New Home or Existing Home

Outdoor Ambient Temperature below which heat pump operation ceases and Gas Backup or
Operating Cutover Temperature Yes electric resistance heating begins. If the system is arranged for supplemental heating in place
of full backup, this is the temperature where supplemental heating is called.
Table 18.13.1. Incremental Capital Costs - Reference 28 —~New Censtruction{Plan-A)-Reference 6
Baseline Cost per Ton

SEER CCASHP Cost per Ton (Res AC) Installed
13- SEER 13.4 SEER2 Baseline Air Conditioner N/A|$ 2,507.42
18+SEER $———3,500:00 NIA
15.2+ SEER2 Cold Climate Heat Pump w/ Furnace $ 8,717.48 N/A
15.2+ SEER2 Cold Climate Heat Pump w/out Furnace $ 5,912.94 N/A

References:
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report/a992

5. State of Minnesota Technical reference Manual For Energy Conservation Improvement Programs, Version 3.1 https://mn.gov/icommerce/industries/energy/utilities/cip/technical-
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23. http://wpb-radon.com/radon_fan_performance.html33:5032:50A33:50

24. Information from manufacturer and contractors (Radonaway)

25. https://www.radonaway.com/products/radon-fans/rp140-pro.php

26. Energy Information Administration's (EIA) 2009 Residential Energy Consumption Survey (RECS)

27. Bin analysis using RECS data for thermostat operation and typical CO home cooling and heating conditions.

|28 Analysis of Invoices from Xcel Energy Rebated systems in 2022

Changes from Recent Filing:

Modified calculation of Incremental Cost to include the following items in the baseline costs: AC in lieu of ASHP, Baseline HE Furnace or Boiler or ER Heat, and Baseline air
moving equipment when the baseline is electric resistance w/ AC or Boiler w/ AC.

Updated Proposed and Baseline Costs

Included Minimum Qualifying levels for SEER2, EER2, and HSPF2 for all AC and Heat Pump equipment based on IECC2021 where applicable. See Deemed Tables tab.

Removed QI Sizing Loss factors from full load cooling. Sizing should have been heating load basis.
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

18.14 Cold Climate Mini-Split Heat Pumps

Algorithms

Customer kW Savings = Customer kWgqcooling

Customer Coincident kW Savings = Customer Coincident kWgquipment

Sizegear 5
12,000

Customer Rebate = Rebate/Heating ton x
Electric Resistance Heat Baseline:
Customer kWh Savings = Customer kW hggcooiing + Customer kW hgopeating

Dual Fuel Gas Heat Baseline EE Savings:

Customer kWh Cooling Savings = Customer kW hgqcooting

Incremental EE Captial Cost = EE-BE Cost Split x Incremental Capital Costgqyipment
EF Rebate = Customer Rebate x EE-BE Cost Split

Dual Fuel Gas Heat Baseline BE Savings:

Customer kWh Heating Savings = Customer kWh_Heating Penalty

Customer Dtherm Savings = Customer DTherms_EQ Heating

Incremental BE Capital Cost = Incremental Capital Costpquipment - Incremental EE Captial Cost

BE Rebate = Customer Rebate - EE Rebate

Caluclation Details:
Cust o ot Full_Load_Cool ( 12 ) < 12 )

ustomer ing = * * -

EqCooling Yprop 12,000 EERpgsetine * (1 — L0SSyoq1) EERproposea
Cust WWh . Full_Load_Cool EFLH 12 12
= * ————————— % ing * -

‘ustomer Eqcooting = QtYprop 12,000 cooling ((SEERbaSeline (1= LoSSnoq! )) SEERproposed )

Cust Comeident KW, . Coincid Fact Full_Load_Cool 12 12
. = * * * -
ustomer Coincident kWequipment = QtYprop * Coincidence Factor 12,000 ( EERpgsetine * (1 — LoSSyoq1) EERpyoposea )

Incremental Capital Costgquipment = Qty_Indoor_Heads * Cost/Ef f_Indoor_Head - Cost Per Ton Baseline *% - Cost per kBTUh heat *

(Full_Load_Heat/COP_Baseline)/1000 - Baseline_Air_Handler
ccMSHP Heating Energy Savings
Load Heat = -1 *Size_Heat 5 * 1/(1 + Oversize_Factor)
m_load_profile = (‘batanee-pt No load Point - Load_Heat ) / (‘balanee No Load pt temp - Des_OAT )
b_load profile = Load_Heat - ( m_load_profile * Des OAT)
Full Load Heat = m_load_profile * Min OAT + b_load_profile
Full Load Cool = m_load profile * Max OAT + b_load_profile
HSPF._Baseline_Adj = HSPF Baseline * HSPF_Adjustment Factor
HSPF_Proposed_Adj = HSPF._Proposed * HSPF. Adjustment_Factor

Electric Resi: Heating Baselil

Customer kWhggpeating = QtYprop * (-1 *Full_Load_Heat * EFLH_ccHP_Heat * ( 1 / HSPF.Baseline_Adj - 1 / HSPF_Proposed_Adj ) / 1000

Gas Heating Baseline:

Customer DTherms_EQ Saved = (-1 *Full Load_Heat * EFLH_ccHP_Heat *(1/(1 — L0SSpyctieakage )))/ COP_Baseline Furnace-£#/ 1,000,000

Customer kWh_Heating Penalty = Furnace_Fan_kW * EFLH cc HP Heat + (- 1 * Full Load Heat )* EFLH_ccHP_Heat * (0 - (1 / (HPSF_Proposed*HSPF Adj_Factor) ) ) /1000

Customer Dtherm/Hr Full Electrification = -1* Full_Load_Heat / COP_Baseline / 1,000,000

Customer Remaining DTherm Full Electrification = -1* Full_Load_Heat * ( EFLH_Heat - EFLH_Heating HP) / COP_Baseline * (1 / (1 - LoSSpyctieakage )) /1,000,000

Customer kWh_Heating Full Electrificaiton = Customer kWh_Heating Penalty + Furnace Fan_ kW * (EFLH_Heat - EFLH_cc HP Heat ) - Full Load Heat *

( EFLH_Heat - EFLH.cc HP Heat ) * (0 - 1 /(HPSF. Proposed*HSPF.Adj Factor) ) / 1000

Note: All formulas using SEER, EER, and HSPF are valid with SEER2, EERZ2, HSPF2 substitutions.
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Variables

DEEMED SAVINGS TECHNICAL ASSUMPTIONS

CostlEff_Indoor_Head

See Table 18.4.1

Deemed Cost per Indoor Head or Coil, Based On Mini-Split vs. Multi-Split

Cost per Ton_baseline

See Table 18.4.1

Baseline capital cost per ton for new AC equipment

EER baseline

See Table 18.0.3

Baseline EER as calculated for residential equipment from the code required SEER.

SEER baseline

See Table 18.0.3

IECC 2012 identified code minimum SEER

HSPF_Baseline

See Table 18.0.3

Baseline heating season performance factor for code minimum MSHP. For Electric
Resistance Heat Baseline the HSPF will be 3.412 based on a COP of 1 and does not require
climate zone correction.

COP_Baseline

See Table-18-0-3
See Table 18.0.8

Baseline heating efficiency. Based on the type of backup heat selected. Condensing will
be 0.95, Non-Condensing will be 0.8, and Electric Resistance will be 1.0. A COP of 1 and
does not require climate zone correction.

COP_Backup_Heat

See Table 18.0.8

Backup heating efficiency. Based on the type of backup heat selected. Condensing will be
0.95, Non-Condensing will be 0.8, and Electric Resistance will be 1.0. A COP of 1 and does
not require climate zone correction.

Coincidence Factor

See Table 18.0.3

EFLH_Cooling

See Table 18.0.1

Effective Full Load Hours for cooling load energy savings

EFLH_Heating_HP

See Table 18.0.1

Effective Full Load Hours for Heat Pump impacted energy savings

EFLH_ccHP_Heat

See Table 18.0.1a

Effective Full Load Hours for Cold Climate Heat Pump at and above customer provided
cutover temperature.

Loss_DuctLeakage

See Table 18.0.5

The loss factor associated with leaky ductwok for the baseline system

Balaree No Load Pt Temp

See Table 18.0.7

Outdoor Ambient Temperature at which residential cooling and heating load profiles equal s-
are zero BTUH

Max OAT See Table 18.0.7 |Maximum Outdoor Ambient Temperature used in building ASHP load profile; TMY3 basis
Min OAT See Table 18.0.7 |Minimum Outdoor Ambient Temperature for caluclating full load heating; TMY3 Basis.
Des OAT 5 Low Outdoor Ambient Temperature for caluclating heating load Profile. Based on Low Temp

Rating from NEEP QPL Data Sheets. Deemed to be 5 F.

HSPF_Adj_Factor

See Table 18.0.1

Adjustment factor for correcting HSPF from published data in climate zone IV to Minnesota
Climate zone V. The HSPF_Adjustment_Factor for Electric Resistance Heat will be 1.

Balanee Pt No Load Point

See Table 18.0.7

BTUH - Heating and cooling loads are zero at the-balaree-No Load point outdoor ambient
temperature

m_load_profile Calculated load profile slope (m)
b_load_profile Calculated load profile y intercept (b)

Calculated full load heating BTUH based on the calculated load profile using the minimum
Full Load Heat Calculated Outside Air Temperature for the selected ccMSHP equipment. The load served is assumed

to not be the whole load for the home.

Calculated full load cooling BTUH based on the calculated load profile using the maximum
Full Load Cool Calculated Outside Air Temperature for the selected ccMSHP equipment. The load served is assumed

to not be the whole load for the home.

70% The Max Heating Capacity at 5 °F must be at least 70% of the Rated Heating Capacity at 47

Cold Climate Heat Maintenace Ratio °F
Furnace_Fan_kwW 0.257 Furnace Fan EC Motor kW demand for baseline energy calculations for ASHP.

Fumnm Ffi ]f b Iuph hng d d-to-by ‘d'lp furn. ith- 959,
Furpace Eff
Oversize_Factor__c iggf Deemed Oversize Safety Factor for heating equipment.

0

Cost / kBTUh Heat - Baseline Furnace $ 59.72 |Average High Efficiency Furnace Cost / kBTUH,; installed costs
Cost / kBTUh Heat - Baseline Boiler $ 89.77 |Average High Efficiency Boiler Cost / kBTUH,; installed costs
Cost / kBTUh Heat - Baseline Electric Resistance $ 40.00 |Average Cost for air handler and electric duct heater / kBTUH; installed costs
Baseline Air Handler $ 1,200.00 [Average Cost for Baseline Air Handler for use with ER Heat or Boiler Heat associated with

Lifetime

See Table 18.0.4

Measure Lifetime for ccMSHPs are the same as for MSHPs found in referenced table.

Minimum Qualifying Efficiency

See Table 18.0.2

The total incremental cost and the rebate for each new heat pump measure will be divided

EE-BE Cost Split 8% using this split into a Beneficial Electrification (BE) portion for heating and an Energy
3.7% Efficiency (EE) portion for Cooling.
Customer Inputs M&V Verified
Size_Cool Yes NEEP QPL Data Sheet Rated Cooling Capacity at 95 °F
Size_Heat_5 Yes NEEP QPL Data Sheet Max Heating Capacity at 5 °F
Size_Heat_47 Yes NEEP QPL Data Sheet Rated Heating Capacity at 47 °F
e ¥Yes e
SEER propesed Yes NEEP-QPLData-Sheetrated-partioad-Cosoling-Efficiency.
Yoo -
EER2 proposed Yes AHRI Certification for units manufactured after 1/1/2023
SEER2 proposed Yes AHRI Certification for units manufactured after 1/1/2023
HSPF2 Proposed Yes AHRI Certification for units manufactured after 1/1/2023
. . The Quantity of Outdoor Units. Only applies if the Outdoor Unit's Size AND the quantity and
Quantity proposed equipment Yes size of the Indoor Units served by each outdoor unit are identical.
Quantity Indoor Heads Yes The Quantity of Indoor Heads + Coils served by a single Outdoor Unit.
Home Type Yes Single Family or Multi-Family home
County i Location-of the-homefor determini atherzenes:
H Yes B lineh rmg $ p > g J tri 1 b, Iznp h +
Baseline Heat Efficienc Yes baseline heating Eff; Condensing, Non-Condensing, Electric Resistance
Backup Heat Efficiency Yes backup heating Eff; Condensing, Non-Condensing, Electric Resistance
Outdoor Ambient Temperature below which heat pump operation ceases and Gas Backup or
Operating Cutover Temperature Yes electric resistance heating begins. If the system is arranged for supplemental heating in

place of full backup, this is the temperature where supplemental heating is called.

Table 18.14.1: Baseline and Proposed Capital Costs - Cold ClI

limate Mini-Split Heat

Pump (Reference 8)

Baseline AC cost/ | Cost/Efficient Indoor

ton Head or Coil
ceMSHP Ductless Cold Climate Single Head System Costs $ 2,507.42 | $ 6,670.00
€eMSHP Ductless Cold Climate Multi-Head System Costs $ 2,507.42 | $ 6,010.00
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

References:

See 18.1 Residential AC references

Changes from Recent Filing:

Modified calculation of Incremental Cost to include the following items in the baseline costs: AC in lieu of MSHP, Baseline HE Furnace or Boiler or ER Heat, and Baseline air moving
equipment when the baseline is electric resistance w/ AC or Boiler w/ AC.

Updated Proposed and Baseline Costs

Included Minimum Qualifying levels for SEER2, EER2, and HSPF2 for all AC and Heat Pump equipment based on IECC2021 where applicable. See Deemed Tables tab.
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Measure Rebate
Program Measure Group Lifetime Amount (§)
(years)
Residential HVAC - CO Standard Efficiency AC with QI $200
Residential HVAC - CO High Efficiency AC with QI $400
Residential HVAC - CO Standard Efficiency AC with QI and $200
furnace
Residential HVAC - CO High Efflulency AC without QI and $200
associated furnace
Residential HVAC - CO Quality Install of High Efficiency AC with $200
furnace
Residential HVAC - CO BE-High Efficiency Dual Fuel ASHP with QI $678
N N . High Efficiency ASHP and Electric
Residential HVAC - CO Heat Backup with Ol $1,198
Residential HVAC - CO High Efficiency Mini-Split Heat Pump $500
Residential HVAC - CO ES;“H;gh Efficiency Dual Fuel Mini-Split Heat $656
Residential HVAC - CO ZIE-ngh Efficiency Dual Fuel ccASHP with $1,028
Residential HVAC - CO High E.ff|C|er?cy CCASHP with QI with $1,011
Electric Resistance Backup
N N . BE-High Efficiency Dual Fuel Cold Climate
Residential HVAC - CO Mini-Split Heat Pump $910
. . High Efficiency Cold Climate Mini-Split Heat
Residential HVAC - CO Pump with Electric Resistance Backup $1.642
Residential HVAC - CO High Efficiency Boiler $225
Residential HVAC - CO High Efficiency GSHP with QI $2,500
Residential HVAC - CO BE-High E!ll:lency GSHP with QI - AC & $2,125
Gas Baseline
HVAC - CO Fan Time Delay for Retrofit $0
Residential HVAC - CO Standard evaporative cooler $300
Residential HVAC - CO Premium evaporative cooler $675
Residential HVAC - CO Multi-ducted premium evaporative cooler $1,200
Residential HVAC - CO High Efficiency Furnace $225
Residential HVAC - CO AC Rewards-EE $0
Residential HVAC - CO Energy Star Smart Thermostat $50
Residential HVAC - CO Smart Thermostat O $0
Residential HVAC - CO Heat Pump Water Heater $643
Residential HVAC - CO Gas-Fired Storage Water Heater $50
Residential HVAC - CO Tankless Water Heater $100
Residential HVAC - CO BE-H?at Pump Water Heater - Gas WH $606
|Baseline
Residential HVAC - CO Indirect Water Heater $100
Residential HVAC - CO BE-High Efficiency Mini-Split Heat Pump - P
Full Electrification
HVAC - CO BE-ngh El.ﬂ:lency CcCcASHP with QI - Full $884
|Electrification
Residential HVAC - CO BE-High Efficiency Cold Climate Mini-Split P
Heat Pump - Full Electrification
Residential HVAC - CO High Efficiency GSHP with QI - ER Baseline $5,500
Residential HVAC - CO BE-High Efficiency ASHP with QI Full =

Electrification

Incremental Cost

Annual
Customer
kWh
Savings
(kWhyr)

Annual
Customer
Peak
Coincident
Demand

Non-Energy
0&m
Savings ($)

Electric | Gas NTG Install | 2023 Electric| 2023 Gas
NTG (%) (%) Rate (%) Units Units
73% 73% 100% 600 0
73% 73% 100% 334 0
73% 73% 100% 1,600 1,600
73% 73% 100% 4,600 0
73% 73% 100% 4,600 4,600
97% 97% 100% 210 210
98% 98% 100% 60 0
57% 57% 100% 220 0
69% 69% 100% 934 934
98% 98% 100% 90 90
98% 98% 100% 3] 0
69% 69% 100% 630 630
69% 69% 100% 21 0
100% 100% 100% 0 300

100% 100% 100% 3 0
97% 97% 100% 20 20
100% 100% 100% 0 0
70% 70% 100% 1,134 0
70% 70% 100% 464 0
88% 88% 100% 818 0
86% 86% 100% 0 5,369
100% 100% 100% 0 0
100% 100% 100% 3,395 3,820
100% 100% 100% 5,600 5,600
100% 100% 100% 56 0
100% 90% 100% 0 170
100% 90% 100% 0 670
100% 100% 100% 31 31
100% 100% 100% 0 15
93% 93% 100% 50 25
93% 93% 100% 50 B
93% 93% 100% 270 135
93% 93% 100% 3 0
93% 93% 100% 50 25




Measure Rebate
Program Measure Group Lifetime Amount (§)
(years)
Whole Home Efficiency - CO ENERGY STAR Clothes Dryer $30
Whole Home Efficiency - CO ENERGY STAR Clothes Washer $30
Whole Home Efficiency - CO Amc.lnsulanon - Electric Heating and $346
Cooling
[Whole Home Efficiency - CO Attic Insulation - Electric Heating Only $322
\Whole Home Efficiency - CO Amc.lnsulatmn - Gas Heating / Electric $386
Cooling
'Whole Home Efficiency - CO Attic Insulation - Gas Heating Only $410
Whole Home Efficiency - CO Wall.lnsulatlon - Electric Heating and $308
Cooling
[Whole Home Efficiency - CO Wall Insulation - Electric Heating Only $350
\Whole Home Efficiency - CO WaJI.InsuIauon - Gas Heating / Electric $112
Cooling
'Whole Home Efficiency - CO Wall Insulation - Gas Heating Only $310
'Whole Home Efficiency - CO Air Sealing - Electric Heating and Cooling $200
'Whole Home Efficiency - CO Air Sealing - Electric Heating Only $190
[Whole Home Efficiency - CO Air Sealing - Gas Heating / Electric Cooling $142
[Whole Home Efficiency - CO Air Sealing - Gas Heating Only $184
[Whole Home Efficiency - CO High Efficiency Furnace $225
[Whole Home Efficiency - CO Standard Efficiency AC with QI $200
[Whole Home Efficiency - CO High Efficiency AC with QI $400
\hole Home Efficiency - CO Standard Efficiency AC with QI and -
associated furnace
Whole Home Efficiency - CO High Efficiency AC without QI and $200
furnace
\hole Home Efficiency - CO Quality Install of High Efficiency AC with —
associated furnace
Whole Home Efficiency - CO BE-High Efficiency Dual Fuel ASHP with QI $850
— High Efficiency ASHP and Electric
Whole Home Efficiency - CO Resistance Heat Backup with OI D
Whole Home Efficiency - CO High Efficiency Mini-Split Heat Pump $500
\Whole Home Efficiency - CO EE'-“H;gh Efficiency Dual Fuel Mini-Split Heat $676
Whole Home Efficiency - CO 2IE—H|gh Efficiency Dual Fuel ccASHP with $1,008
. ~ High Efficiency ccASHP with QI with
Whole Home Efficiency - CO |Electric . Backup $1,911
\Whole Home Efficiency - CO BE-High Efficiency Dual Fuel Cold Climate P
Mini-Split Heat Pump
. High Efficiency Cold Climate Mini-Split Heat
Whole Home Efficiency - CO Pump with Electric Resistance Backup Gl
Whole Home Efficiency - CO High Efficiency GSHP with QI $2,500
Whole Home Efficiency - CO BE-High Efficiency GSHP with QI - AC & $2,125
Gas Baseline
Whole Home Efficiency - CO Premium evaporative cooler $675
Whole Home Efficiency - CO Energy Star Smart Thermostat $50
Whole Home Efficiency - CO Smart Thermostat O $0
Whole Home Efficiency - CO Heat Pump Water Heater $705
Whole Home Efficiency - CO Tankless Water Heater $100
Whole Home Efficiency - CO BE-Heat Pump Water Heater - Gas WH $800
|Baseline
Whole Home Efficiency - CO High Efficiency GSHP with QI - ER Baseline $5,500

Incremental Cost

Annual
Customer
kWh
Savings
(kWhyr)

Annual
Customer
Peak
Coincident
Demand

Non-Energy
0&m
Savings ($)

Electric | Gas NTG Install | 2023 Electric| 2023 Gas
NTG (%) (%) Rate (%) Units Units
79% 79% 100% 75 0
91% 91% 100% 85 100
79% 79% 100% 12 0
79% 79% 100% 12 0
90% 99% 100% 82 75
100% 79% 100% 0 19
79% 79% 100% 6 0
79% 79% 100% 6 0
88% 79% 100% 54 60
100% 79% 100% 0 8
79% 79% 100% 24 0
79% 79% 100% 39 0
107% 107% 100% 69 69
100% 79% 100% 0 29
100% 79% 100% 0 40
79% 79% 100% 30 0
79% 79% 100% 80 0
79% 79% 100% 15 15
79% 79% 100% 2 0
79% 79% 100% 20 20
100% 100% 100% 40 40
79% 79% 100% 3] 0
79% 79% 100% a, 0
100% 100% 100% 20 20
100% 100% 100% 6 6
79% 79% 100% 3 0
100% 100% 100% 6 6
79% 79% 100% 3] 0
79% 79% 100% 1 0
100% 100% 100% 4 4
79% 79% 100% 17 0
90% 90% 100% 105 80
79% 79% 100% 12 12
79% 79% 100% 44 0
100% 79% 100% 0 175
100% 100% 100% i3 a3
79% 79% 100% 1 0




Measure Rebate
Program Measure Group Lifetime Amount (§)
(years)
I(;\(:)ome Qualified SF Weatherization Refrigerator Replacement $900
g‘gf"‘e Qualified SF Weatherization { ;. |nc\ iation - Electric Heating Only $2,005
I(;\(:)ome Qualified SF Weatherization Attic Insulation - Gas Heating Only $1,680
g‘gf"‘e Qualified SF Weatherization {, ¢ ,iation - Electric Heating Only $1,873
I(;\(:)ome Qualified SF Weatherization Wall Insulation - Gas Heating Only $1,241
Income Qualified SF Weatherization |Craw!| Space Wall Insulation - Electric
$1,875
cOo Heatina Only.
Income Qualified SF Weatherization {Craw!| Space Wall Insulation - Gas Heating
$1,205
CO Only.
g‘gf"‘e Qualified SF Weatherization | i oo jing . Erectric Heating Only $908
I(;\(:)ome Qualified SF Weatherization Air Sealing - Gas Heating Only $472
g‘gf"‘e Qualified SF Weatherization |, \indows - Electric Heating Only $451
I(;\(:)ome Qualified SF Weatherization Storm Windows - Gas Heating Only $809
l?gome Qualified SF Weatherization Home Lighting - Direct Install $1
'c"(°)°'“e Qualified SF Weatherization | ;. etficiency Mini-Split Heat Pump $7,750
Income Qualified SF Weatherization |BE-High Efficiency Dual Fuel Mini-Split Heat
$4,250
cOo Pump
'é‘g‘"“e Qualified SF Weatherization | ;. etficiency Furnace Tier 1 $1,000
l?cc)ome Qualified SF Weatherization High Efficiency Furnace Tier 2 $3,760
'é‘g‘"“e Qualified SF Weatherization | ;. etficiency Boiler Tier 1 $1,000
g‘g”"e Qualified SF Weatherization {1, eiciency Boiler Tier 2 $4,000
'gg’me Qualified SFWeatherizalion |, sy pojler/Furnace Tune-up $319
l?cc)ome Qualified SF Weatherization Energy Star Smart Thermostat $150
Iggome Qualified SF Weatherization T-Stat Install & Programming $100
g‘g”"e Qualified SF Weatherization | g o Efficiency Dual Fuel ASHP with QI $4,050
Income Qualified SF Weatherization |High Efficiency ASHP and Electric $7.750
CO i Heat Backup with Ol !
l?cc)ome Qualified SF Weatherization Standard evaporative cooler $1,200
Income Qualified SF Weatherization |High Efficiency Cold Climate Mini-Split Heat $9,250
CcO Pump with Electric Resistance Backup "
Income Qualified SF Weatherization {BE-High Efficiency Dual Fuel Cold Climate $5,500
co Mini-Split Heat Pump '
Income Qualified SF Weatherization |High Efficiency ccASHP with QI with $10,429
co |Electric Backup i
Income Qualified SF Weatherization {BE-High Efficiency Dual Fuel ccASHP with
$5,500
CO Ql
Iggome Qualified SF Weatherization Single-Family Audit $200
gc)ome Qualified SF Weatherization perators - EWH $5
Iggome Qualified SF Weatherization Aerators - GWH $4
gc)ome Qualified SF Weatherization Showerheads - EWH $10
Iggome Qualified SF Weatherization Showerheads - GWH $10
gc)ome Qualified SF Weatherization Water Heater Blanket Gas $75
'gg"me Qualified SF Weatherization {,, .o 1eater Blanket Electric $75
gc)ome Qualified SF Weatherization Gas-Fired Storage Water Heater $970
Iggome Qualified SF Weatherization Heat Pump Water Heater $2,450
Income Qualified SF Weatherization {BE-Heat Pump Water Heater - Gas WH
" $4,057
cOo Baseline
Iggome Qualified SF Weatherization Tankless Water Heater $1,104

Incremental Cost

Annual
Customer
kWh
Savings
(kWhyr)

Annual
Customer
Peak
Coincident
Demand

Non-Energy
0&m
Savings ($)

Electric | Gas NTG Install | 2023 Electric| 2023 Gas
NTG (%) (%) Rate (%) Units Units

100% 100% 100% 500 0
100% 100% 100% 15 0
100% 100% 100% 0 650
100% 100% 100% 3] 0
100% 100% 100% 0 190
100% 100% 100% 5 0
100% 100% 100% 0 250
100% 100% 100% 20 0
100% 100% 100% 0 850
100% 100% 100% 5 0
100% 100% 100% 0 200
100% 100% 99% 642,250 0
100% 100% 100% 2 0
100% 100% 100% 12 12
100% 100% 100% 0 375
100% 100% 100% 0 90
100% 100% 100% 0 15
100% 100% 100% 0 5
100% 100% 100% 0 105
100% 100% 100% 0 250
100% 100% 100% 0 600
100% 100% 100% 12 12
100% 100% 100% 6 0
100% 100% 100% 71 0
100% 100% 100% 6 0
100% 100% 100% 24 24
100% 100% 100% 7 0
100% 100% 100% 24 24
100% 100% 100% 400 400
100% 100% 100% 50 0
100% 100% 100% 0 603
100% 100% 100% 20 0
100% 100% 100% 0 3,189
100% 100% 100% 0 400
100% 100% 100% , 0
100% 100% 100% 0 150
100% 100% 100% 14 0
100% 100% 100% 7 7
100% 100% 100% 0 100




Income Qualified MF Weatherization
-CO

IQMF Project

Income Qualified MF Weatherization

_co BE-Custom Beneficial Electrification Project

100%

100%

100%

115

115




'Whole Home Efficiency - CO

NEEP Project

[Whole Home Efficiency - CO

BE-Custom Beneficial Electrification Project 100%

100%

100%

33

33
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