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Introduction

This New Hampshire Technical Reference Manual for Estimating Savings from Energy Efficiency
Measures (“TRM”) documents for regulatory agencies, customers, and other stakeholders how the New
Hampshire Utilities consistently, reliably, and transparently calculate savings from the installation of
efficient equipment, collectively called “measures.” This reference manual provides methods, formulas
and default assumptions for estimating energy, peak demand and other resource impacts from efficiency
measures.

Within this document, efficiency measures are organized by the sector for which the measure is eligible
and by the primary energy source associated with the measure. The three sectors are Residential, Income
Eligible, and Commercial & Industrial (“C&I”). The primary energy sources addressed in this technical
reference document are electricity and natural gas, and savings from delivered fuels such as oil and
propane are also addressed where appropriate.

Each measure is presented in its own section as a measure characterization. The measure characterizations
provide mathematical equations for determining savings (algorithms), as well as default assumptions and
sources, where applicable. In addition, any descriptions of calculation methods or baselines are provided
as appropriate. The parameters for calculating savings are listed in the same order for each measure.

Algorithms are provided for estimating annual energy and peak demand impacts for primary and
secondary energy sources if appropriate. In addition, algorithms or calculated results may be provided for
other nonenergy impacts (such as water savings or operation and maintenance cost savings). Inputs and
assumptions are based on New Hampshire-specific evaluations or data where available Other factors
being equal, New Hampshire jurisdiction-specific results will be favoured over results from other
jurisdictions in order to account for differences in climate, hours of use, program design and delivery,
market conditions, and evaluation frameworks. However, when relevant results exist both from New
Hampshire and from other states, it may be necessary to balance the desirable attributes of state-
specificity and data reliability. When considering whether to apply results from a study originating in
another jurisdiction to New Hampshire programs, the EM&V Working Group (with support from
independent evaluation firms as needed), will make the determination based on (1) the similarity of
evaluated program/measures to those offered in NH; (2) the similarity of relevant markets and customers
base; (3) the recency of the study relative to the recency of any applicable NH results; and (4) the quality
of the study’s methodology and sample size. In addition to third-party evaluations, inputs may also be
based on sources including manufacturer and industry data, data from government agencies such as the
U.S. Department of Energy or Environmental Protection Agency, or credible and realistic factors
developed using engineering judgment.

This document will be reviewed and updated annually to reflect changes in technology, baselines and
evaluation results.
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Reference Tables

PROGRAM ABBREVIATIONS

Commercial
Energy Rewards RFP Program RFP
Large Business Energy Solutions LBES
Municipal Energy Solutions Muni
Small Business Energy Solutions SBES
Residential
ENERGY STAR Homes ES Homes
ENERGY STAR Products ES Products
Home Energy Assistance HEA
Home Energy Reports HER
Home Performance with ENERGY STAR HPwWES
CATEGORIES
Appliances
Building Shell
Compressed Air
Custom

Food Service

Heating Ventilation and Air Conditioning (HVAC)
Hot Water

Lighting

Motors and Drives

Whole Home
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Measure Characterization Structure

This section describes the common entries or inputs that make up each measure characterization. A
formatted template follows the descriptions of each section of the measure characterization. A single
device or behavior is defined as a measure within each program and fuel. The source of each assumption
or default parameter value will be referenced in the endnotes section of each measure chapter.

A unique way to identify a measure where the first set of characters indicates the
Measure Code market, the second set of characters indicates the category, and the third set is an
abbreviated code for the measure name.

This is the sector for which the measure is applicable and can be Residential,

Market Income Eligible or C&I.

Program Type The type of baseline used (i.e., retrofit, lost opportunity).
Category The category of measure type, based on list above.
Description:

This section will include a plain text description of the energy efficiency measure, including the benefit(s)
of its installation.

Baseline Efficiency:

This section will include a statement of the assumed equipment/operation efficiency in the absence of
program intervention. Multiple baselines will be provided as needed, e.g., for different markets. Baselines
may refer to reference tables or may be presented as a table for more complex measures.

High Efficiency:

This section will describe the high efficiency case from which the energy and demand savings are
determined. The high efficiency case may be based on specific details of the measure installation,
minimum requirements for inclusion in the program, or an energy efficiency case based on historical
participation. It may refer to tables within the measure characterization or in the appendices or efficiency
standards set by organizations such as ENERGY STAR® and the Consortium for Energy Efficiency.

Algorithms for Calculating Primary Energy Impact:
This section will describe the method for calculating electric savings and electric demand savings in
appropriate units.

The savings algorithm will be provided in a form similar to the following:
AkWh = AkW x Hours

Similarly, the method for calculating electric demand savings will be provided in a form similar to the
following:

AW = (WattsBASE —Watts,, )/1000
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This section also describes any non-electric (gas, propane, oil) savings in appropriate units, i.e., MMBtu
associated with the energy efficiency measure, including all assumptions and the method of calculation.

This section will, as appropriate, summarize electric and non-electric savings in a table that contains the
following information:

Measure Name: <Name used in utilities’ Benefit-Cost models >

Program: <Defined by utilities, also referred to as Program Name>

Savings: <Measure savings in units of kWh, kW, MMBtu, or other as applicable; this information
may be contained in multiple fields>

Measure Life:

This section will provide the measure life for each measure and describe the measure life basis, e.g.,
effective useful life (EUL) or adjusted measure life (AML). It will note any adjustments made, such as for
LED market trends.

BC Measure ID Measure Name Program Miai;:re
[Unique ID for measures in the . .
utilities” Benefit-Cost model] [Measure Name] | [Program Abbreviation from list above] XX

Other Resource Impacts:

If applicable, this section describes any water or ancillary savings associated with the energy efficiency
measure, including all assumptions.

Impact Factors for Calculating Adjusted Gross Savings:

The section includes a table of impact factor values for calculating adjusted gross savings. These include
in-service rates, realization rates, and coincidence factors. Further descriptions of the impact factors and
the sources on which they are based are described below.

ISR = In-Service Rate

CFsp = Peak Coincidence Factor (summer peak)

CFwr = Peak Coincidence Factor (winter peak)

RRg = Realization Rate, electric(kWh)

RRne = Realization Rate, non-electric (MMBtu)

RRsp = Realization Rate for summer peak kW

RRwp = Realization Rate for winter peak kW
Measure Name Program ISR RRE | RRne | RRsp | RRwe | CFsp | CFwe
[Measure Name] [Program | v v | ¥ XX | naa | XXX | XXX | XXX | XXX

abbreviation]

In-Service Rates:

10
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Actual portion of efficient units that are installed. For example, efficient lamps may have an in-service
rate less than 1.00 since some lamps are purchased as replacement units and are not immediately installed.
The ISR is 1.00 for most measures.

Realization Rates:

Used to adjust the gross savings (as calculated by the savings algorithms) based on impact evaluation
studies. The realization rate is equal to the ratio of measure savings developed from an impact evaluation
to the estimated measure savings derived from the savings algorithms. The realization rate does not
include the effects of any other impact factors, unless explicitly noted. Depending on the impact
evaluation study, there may be separate Realization Rates for electric energy (kWh), peak demand (kW),
or non-electric energy (MMBtu).

Coincidence Factors:

Adjusts the connected load kW savings derived from the savings algorithm. A coincidence factor
represents the fraction of the connected load reduction expected to occur at the same time as a particular
system peak period. The coincidence factor includes both coincidence and diversity factors combined into
one number, thus there is no need for a separate diversity factor in this TRM.

Energy Load Shape:

The section includes a table or reference with the time-of-use pattern of a typical customer’s electrical
energy consumption for each segment and end use. Because the value of avoided energy varies
throughout the year, load shapes are used to allocate energy savings into specific time periods in order to
better reflect its time-dependent value. Load shapes are defined as follows based on ISO-NE definitions:

e Summer On-Peak: 7 am to 11 pm, weekdays, during the months of June through September,
except ISO-NE holidays;

o Summer Off-Peak: All other hours during the months of June through September (includes
weekends and holidays);

e  Winter On-Peak: 7 am to 11 pm, weekdays, during the months of October through May, except
ISO-NE holidays; and

e  Winter Off-Peak: All other hours during the months of October through May (includes weekends
and holidays).

Impact Factors for Calculating Net Savings:

The amount of savings attributable to a program or measure. Net savings differs from “Gross Savings”
because it includes adjustments from impact factors, such as free-ridership or spillover. The ratio of net
savings to gross savings in known as the Net-to-Gross ratio and is usually expressed as a percent.

This section would only apply to midstream and upstream offerings, which are known to have greater
levels of free-ridership than other programs as an inherent part of their program design. For other
programs, the utilities will prioritize designing programs and putting mechanisms in place to minimize
free-riders, in line with precedent from the 1999 NH EE Working Group report, which stated that
“program designs should attempt to minimize free-riders” but “the methodological challenges and
associated costs of accurately assessing free-riders no longer justifies the effort required”.

Non-Energy Impacts:

11
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As discussed with the NH Benefit/Cost Working Group, and per Commission Order,' the NH Utilities are
applying non-energy impacts (NEIs) in cost-effectiveness screening as follows:

The Primary Granite State Test reflects low-income participant NEIs, based on New Hampshire-
specific primary research on the Home Energy Assistance program. Specifically, based on the HEA
evaluation,” a per-project value of $406 reflecting participant NEIs—including increased comfort,
decreased noise, and health-related NEIs—will be applied annually to each weatherization project over its
15-year measure life. These NEIs are reflected in the measure chapters for insulation and air sealing.

The Secondary Granite State Test reflects sector-level percentage adders for participant NEIs for the
residential (non-low-income) and C&I sectors, based on a review of secondary NEI research from similar
jurisdictions, adjusted for New Hampshire-specific economic and other factors and matched to New
Hampshire’s programs and measures. The test also reflects environmental externality NEIs, based on non-
embedded avoided cost values from the AESC. These NEI values are not reflected in the TRM measure
chapters. For HEA, the same primary research NEI value is applied in the Secondary Granite State Test as
in the Primary Granite State Test.

Both the Primary and Secondary Granite State Tests reflect other resource impacts for water and
delivered fuels, as reflected in the TRM measure chapters.

! Docket No. DE 17-136, Order Approving Benefit Cost Working Group Recommendations, No. 26,322, December
30, 2019; Order Approving 2020 Update Plan, No. 26,323, December 31, 2019.

2Opinion Dynamics. Home Energy Assistance Program Evaluation Report 2016-2017, Final, July 29, 2020.
https://puc.nh.gov/Electric/Monitoring%?20and%20Evaluation%20Reports/20200729-NHSaves-HEA-Evaluation-
Report-FINAL.pdf
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Impact Factors for Calculating Adjusted Gross and
Net Savings

The New Hampshire Ultilities use the algorithms in the Measure Characterization sections to calculate the
gross savings for energy efficiency measures. Impact factors are then applied to make various adjustments
to the gross savings estimates to account for the performance of individual measures or energy efficiency
programs as a whole in achieving energy reductions as assessed through evaluation studies. Impact
factors address both the technical performance of energy efficiency measures and programs, accounting
for the measured energy and demand reductions realized compared to the gross estimated reductions, as
well as in certain cases the programs’ effect on the market for energy efficient products and services.

This section describes the types of impact factors used to make such adjustments, and how those impacts
are applied to gross savings estimates.

Types of Impact Factors

The impact factors used to adjust savings fall into one of two categories:

Impact factors used to adjust gross savings:
e In-Service Rate (“ISR”)
e Realization Rate (“RR”)
o Summer and Winter Peak Demand Coincidence Factors (“CF”)

Impact factors used to calculate net savings:
e Free-Ridership (“FR”) and Spillover (“SO”) Rates
e Net-to-Gross Ratios (“NTG”)

The in-service rate is the actual portion of efficient units that are installed. For example, efficient lamps
may have an in-service rate less than 1.00 since some lamps are purchased as replacement units and are
not immediately installed. The ISR is 1.00 for most measures.

The realization rate is used to adjust the gross savings (as calculated by the savings algorithms) based on
impact evaluation studies. The realization rate is equal to the ratio of measure savings developed from an
impact evaluation to the estimated measure savings derived from the savings algorithms. The realization
rate does not include the effects of any other impact factors. Depending on the impact evaluation study,
there may be separate Realization Rates for electric energy (kWh), peak demand (kW), or non-electric
energy (MMBtu).

A coincidence factor adjusts the connected load kW savings derived from the savings algorithm. A
coincidence factor represents the fraction of the connected load reduction expected to occur at the same
time as a particular system peak period. The coincidence factor includes both coincidence and diversity
factors combined into one number, thus there is no need for a separate diversity factor in this TRM.
Coincidence Factors are provided for the on-peak period as defined by the ISO New England for the
Forward Capacity Market (“FCM”), and are calculated consistently with the FCM methodology. Electric
demand reduction during the ISO New England peak periods is defined as follows:

On-Peak Definition (applicable definition for NH):
e Summer On-Peak: average demand reduction from 1:00-5:00 PM on non-holiday weekdays in
June July, and August
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e Winter On-Peak: average demand reduction from 5:00-7:00 PM on non-holiday weekdays in
December and January

Seasonal Peak Definition (not applied in NH):

e Summer Seasonal Peak: demand reduction when the real-time system hourly load is equal to or
greater than 90% of the most recent  “50/50” system peak forecast for June-August

e  Winter Seasonal Peak: demand reduction when the real-time system hourly load is equal to or
greater than 90% of the most recent  “50/50” system peak load forecast for December-January

The values described as Coincidence Factors in the TRM are not always consistent with the strict
definition of a Coincidence Factor (CF). It would be more accurate to define the Coincidence Factor as
“the value that is multiplied by the Gross kW value to calculate the average kW reduction coincident with
the peak periods.” For example, a coincidence factor of 1.00 may be used because the coincidence is
already included in the estimate of Gross kW; this is often the case when the “Max kW Reduction” is not
calculated and instead the “Gross kW” is estimated using the annual kWh reduction estimate and a
loadshape model.

The net savings value is the final value of savings that is attributable to a measure or program. Net
savings differs from gross savings because it includes the effects of the free-ridership and/or spillover
rates. Net savings currently apply to midstream and upstream offerings, which are known to have greater
levels of free-ridership than other programs as an inherent part of their program design. For other
programs, the utilities will prioritize designing programs and putting mechanisms in place to minimize
free-riders, in line with precedent from the 1999 NH EE Working Group report, which stated that
“program designs should attempt to minimize free-riders” but “the methodological challenges and
associated costs of accurately assessing free-riders no longer justifies the effort required”.

A free-rider is a customer who participates in an energy efficiency program (and gets an incentive) but
who would have installed some or all of the same measure(s) on their own, with no change in timing of
the installation, if the program had not been available. The free-ridership rate is the percentage of savings
attributable to participants who would have installed the measures in the absence of program intervention.

The spillover rate is the percentage of savings attributable to a measure or program, but additional to the
gross (tracked) savings of a program. Spillover includes the effects of 1) participants in the program who
install additional energy efficient measures outside of the program as a result of participating in the
program, and 2) non-participants who install or influence the installation of energy efficient measures as a
result of being aware of the program. These two components are the participant spillover (SOP) and
nonparticipant spillover (SONP).

The net-to-gross ratio is the ratio of net savings to the gross savings adjusted by any impact factors (i.e.,
the “adjusted” gross savings). Depending on the evaluation study, the NTG ratio may be determined from
the free-ridership and spillover rates, if available, or it may be a distinct value with no separate
specification of FR and SO values.
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1. Residential
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1.1 Active Demand Response — Residential

Measure Code [Code]