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MEMORANDUM

TO: Megan Errichetti, Eversource and the MA PAs and EEAC Consultants
From: sen Crosby, DNV

CC: Monica Nevius and Greg Clendenning, NMR

Date: September 3, 2024

Re: Memo summarizing agreed-upon use cases for inclusion in the C&l Heat Pump NEI Study
(MA21X20-E-CIHPNEI)

Background

In Massachusetts’ energy efficiency programs, non-energy impacts (NEI)s are typically reported
as $/unit, $/kWh, or $/therm. With the growth of the heat pump measures in the program portfolios,
the Program Administrators (PAs) have found these metrics difficult to apply due to the nature
and varying size of heat pumps. In their benefit-cost (BC) model reporting the PAs have
transitioned to reporting heat pumps by ton, with heat pump size differences captured in the
tonnage. The PAs asked the study team to convert the existing NEIs that are applicable to heat
pump measures into $/ton values to allow for appropriate and consistent BC model tracking and
calculation.

Methods

For C&l HVAC measures, the MA TRM currently reports NEIs as an annual $/kWh value. These
values can be seen in Table 1. Because the PAs are moving to reporting heat pumps by tonnage,
the study team looked to identify a standard conversion factor to use in calculations. The study
team reviewed all heat pump measures offered in the C&l programs through the TRM?! and
identified kWh/ton values reported for the various measures. The TRM offered values for small
and large air source heat pumps (ASHP), variable refrigerant flow (VRF) heat pumps, and ground
source heat pumps (GSHP). For all these, there were options for partial and full displacement as
well as the source energy being replaced (gas, oil, propane, or electric).

1 kWh/ton values were identified in the eTRM. Version: 2024 Prospective TRM
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Table 1: Current HVAC NEI Values Applicable to Heat Pump Measures
NEI ID Core Initiative NEI Component Value ($/kWh)
NEI 126 C&I New Prescriptive HVAC Total $0.095
C&I New Prescriptive HVAC O&M $(0.003)
C&l New Prescriptive HVAC nO&M, nH&S $0.098
C&l New Prescriptive HVAC H&S -
NEI 108 C&lI Retrofit Custom HVAC Total $0.149
C&l Retrofit Custom HVAC 0O&M $0.013
Cé&l Retrofit Custom HVAC nO&M, nH&S $0.024
C&l Retrofit Custom HVAC H&S $0.112

For all options, the TRM reports an annual kwWh/ton value. For those measures displacing an
electric fuel source, the provided kWh/ton value is positive and for those displacing a fossil fuel
source, the kWh/ton is negative. This is because the displacement of fossil fuels with a heat pump,
although more efficient, increases the electric demand and creates a rollback in energy savings,
while displacing electric resistance with a heat pump has positive kWh savings. Because the team
was looking for values to aid conversion, the direction of savings was immaterial; thus, the team
recommended to the study stakeholder Working Group using the absolute values in conversion
calculations. The Working Group confirmed using this method on the June 7, 2024, bi-weekly
contract call. Table 2 shows the various kWh/ton values and the subsequent absolute values used
to create conversion factors to use in the $/ton calculations.

Table 2: kWh/ton Values as Reported in the 2024 Prospective eTRM

Measure Annual kWh/ton Absolute Value of
Annual kWh/ton
Sm.+Lg. ASHP partially displacing electric 1,681.0 1,681.0
Sm.+Lg. ASHP fully displacing electric 2,275.0 2,275.0
Sm.+Lg. ASHP partially displacing oil heat (644.0) 644.0
Sm.+Lg ASHP fully displacing oil heat (1,034.0) 1,034.0
Sm.+Lg. ASHP partially displacing propane heat (664.0) 664.0
Sm.+Lg. ASHP fully displacing propane heat (1,045.0) 1,045.0
Sm.+Lg. ASHP partially displacing gas heat (472.0) 472.0
Sm.+Lg. ASHP fully displacing gas heat (928.0) 928.0
VRFHP partially displacing electric heat 1,644.0 1,644.0
VRFHP fully displacing electric heat 2,129.0 2,129.0
GSHP fully displacing electric heat 4,361.0 4,361.0
VRF, Partially Displacing Gas Heating (552.0) 552.0
VRF, Fully Displacing Gas Heating (1,082.0) 1,082.0
GSHP, Fully Displacing Gas Heating (1,718.0) 1,718.0
VRF partially displacing Oil Heat (505.0) 505.0
VRF partially displacing Propane Heat (505.0) 505.0
VREF fully displacing Oil Heat (1,139.0) 1,139.0
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VRF fully displacing Propane Heat (1,139.0) 1,139.0
GSHP fully displacing Propane Heat (1,718.0) 1,718.0
GSHP fully displacing Oil Heat (1,718.0) 1,718.0

The study team presented the PA evaluators and BC model teams several possible aggregations
of use cases to include in the BC model. The PAs requested the three HP NEI categories shown
below in Table 3.

Table 3: Final HP NEI Categories Selected for Inclusion in BC Model

Measure Baseline Condition Heat Pump Use Avg. kWh/ton
All Heat Pumps* Electric Full & Partial Replacement 1,932

All Heat Pumps* Fossil Fuel** Full Replacement 1,061

All Heat Pumps* Fossil Fuel** Partial Replacement 557

*Small and Large ASHP and VRF combined.
**Qil, gas, and propane combined.

Findings & Conclusions

To convert the existing HVAC NEI values from $/kwh to $/ton, the study team took the straight
average kWh/ton of the HP NEI category, as illustrated in Table 3, and multiplied this by the NEI
components (i.e., O&M, nO&Mm nH&S, and H&S). These new $/ton NEI components were
summed to produce the total $/ton NEI value for each HP NEI category. These values can be
seen below in Table 4.

Table 4: Calculation of $/ton NEI values

Measure Baseline Heat Pump AVG ) H&S Total
Condition Use kWh/ton $/ton NEI
value
All HP* Electric Full & partial 1,932 $(5.80) $189.36 - $183.56
replacement
All HP* Fossil Fuel** Full 1,061 $13.80 $25.47 $118.85  $158.11
replacement
All HP* Fossil Fuel** Partial 557 $7.24 $13.37 $62.38 $82.99

replacement

The evaluation team provided these Total $/ton NEI values to the PAs and recommended they
be included in the MA PA BC model for application to the applicable heat pump measures that
pertain to the listed measure, baseline condition, and heat pump use.
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