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To: Therese Harris, Public Utility Commission of Texas (PUCT)

From: Lark Lee, PUCT Evaluation, Measurement, and Verification Project Lead,
Tetra Tech

Date: November 13, 2023

Subject:  Program Year (PY) 2022 (PY2022) Statewide Energy Efficiency Portfolio
Report Update

This memorandum summarizes updates to finalize Tetra Tech's PY2022 Statewide Energy
Efficiency Portfolio Report (Statewide Report) in response to Energy Efficiency Implementation
Project (EEIP) and PUCT staff review comments and discussions.

STATEWIDE ENERGY EFFICIENCY PORTFOLIO REPORT OVERVIEW
AND REVIEW PROCESS

The evaluation, measurement, and verification (EM&V) of the investor-owned utilities' (IOU) energy
efficiency programs results in an annual Statewide Report. The Statewide Report summarizes
statewide impact, trends, accomplishments, and recommendations for improvement across all eight
IOUs (Volume 1) and details individual utility EM&V results for the applicable program year (Volume
2).

After reviewing and discussing the Statewide Report results with PUCT staff, the EM&V team
distributed a draft version of the PY2022 Statewide Report to utilities for their review and comments
on July 26, 2023. Utility review comments were due September 1, 2023, to allow time for each utility
to meet individually with the EM&V team and PUCT staff to discuss the Statewide Report results
and action plans to respond to each of the EM&V recommendations. This draft version, not
including the utility action plans, was also filed in EEIP Project No. 38578 on August 10, 2023,
along with a notification of an upcoming fall EEIP meeting to be held on September 26, 2023.

After the utility results meetings and comment period, Tetra Tech produced a second draft for EEIP
review and comment. This second draft was filed in Project No. 38578 on September 11, 2023,
along with a detailed fall EEIP meeting agenda that included Tetra Tech presenting Statewide
Report key findings and recommendations. In addition, the filing asked EEIP to submit Statewide
Report comments by October 10, 2023. Tetra Tech presented high-level key findings and
takeaways from the report at the fall EEIP meeting and finalized the second EEIP draft based on
submitted comments from EEIP and additional review comments from PUCT staff. These are
summarized next.

PY2022 STATEWIDE REPORT UPDATE SUMMARY

Tetra Tech appreciates the opportunity to present, discuss, and review the Statewide Report with
PUCT staff, utilities, and the EEIP and make updates that improve the information provided. We
thank PUCT staff and utilities for their active participation in utility results meetings and Texas
energy efficiency stakeholders for their engagement in EEIP, asking good questions and providing
feedback. Table 1 below summarizes review comments received during the PY2022 Statewide
Report comment period and Tetra Tech's responses.
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Table 11. EEIP PY2022 Statewide Report Comments Summary and Responses

Reviewer

Comment summary’

EM&YV response

Sierra Club Request to include utility program | Tetra Tech agrees with the value of
budget information compared to summarizing cost information currently in
EECRFs and cost cap each of the IOU energy efficiency cost
information. recovery factor (EECRF) filings; the Cost-
Effectiveness section has been expanded
to Program Costs and Cost-Effectiveness.
(see Volume 1, page 7). A table
summarizing program costs, and
indicating utilities who have a good cause
exception for customer cost caps, has
been added to the Executive Summary.
As part of its PY2023 scope, Tetra Tech is
conducting trend analysis of customer
cost caps. This will be filed in EEIP and is
expected prior to the next Statewide
Report.

Noting they are "extremely Tetra Tech has not assessed the

pleased that the report addresses | reasonableness of the ACEEE potential

the recent ACEEE report with its estimates; and, therefore, does not

10 suggested programs,"” a table directly compare fully verified program

comparing ACEEE measure achievements with the estimates.

estimates to Texas programs was

also requested.

Suggestion to include discussion | Tetra Tech agrees and has added a

of SB 1699 as it relates to load forward-looking discussion on load

management. management informed by recent
legislation, including SB 3 as well as SB
1699, in the Load Management section of
the report (see Volume 1, page 79).

PUCT staff Requested additional information | Tetra Tech agrees with the value of this
for the commercial load information and added a summary table to
management programs showing the Load Management section of the
the percentage of commercial report (see Volume 1, pages 81-82).
customers that participate directly
and those who participate
through an aggregator or other
third party.

Tetra Tech completed relined edits to the report as outlined above and submitted for PUCT Staff review

October 31. Tetra Tech then distributed to revised report for utility review November 2, with review comments

due November 10. As no utility submitted additional edits, Tetra Tech has finalized the report.
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1.0 EXECUTIVE SUMMARY

1.1 OVERVIEW

The Public Utility Commission of Texas (PUCT) oversees the energy efficiency programs
delivered by the state’s eight investor-owned electric utilities. Four of the utilities are fully
deregulated and operate as part of the Electric Reliability Council of Texas (ERCOT)': American
Electric Power Texas, Inc. (AEP Texas), CenterPoint Energy Houston Electric, LLC
(CenterPoint), Oncor Electric Delivery, LLC (Oncor) and Texas-New Mexico Power Company
(TNMP). The other four utilities—Entergy Texas, Inc. (Entergy); El Paso Electric Company (El
Paso Electric); Southwestern Electric Power Company (SWEPCOQO); and Southwestern Public
Service Company (Xcel SPS)—are vertically-integrated and operate as part of the Midwest
Independent System Operator or the Southwest Power Pool. The utilities’ service territories’
boundaries are shown in Figure 1.

Figure 1. Territories of Investor-Owned Electric Utilities in Texas

American Electric Power Texas, Inc. (AEP Texas)
CenterPoint Energy Houston Electric, LLC (CenterPoint)
El Paso Electric Company (El Paso Electric)

Entergy Texas, Inc. (Entergy)

Oncor Electric Delivery, LLC (Oncor)

Southwestern Electric Power Company (SWEPCO)
Texas-New Mexico Power Company (TNMP)

BNEREECEN

Southwestern Public Service Company (Xcel SPS)

" ERCOT is the grid operator for about 90 percent of the Texas power load, www.ercot.com
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Texas electric utilities administer a variety of programs that improve the energy efficiency of
residential and commercial customers’ homes and businesses, reducing both peak demand on
the electric grid and annual electric use. Standard offer programs (SOP) develop the
infrastructure of service providers (e.g., contractors) and provide financial incentives to deliver
higher efficiency products and services. Utilities select implementation firms to run market
transformation programs (MTP). MTPs provide additional outreach, technical assistance, and
education to customers in harder-to-serve markets (e.g., small business, education, health care,
data centers, and local governments) or for select technologies (e.g., recommissioning, air
conditioner (AC) tune-ups, pool pumps). SOPs and MTPs are offered to residential and
commercial customers. Within both MTPs and SOPs, a growing trend in program delivery is
midstream or upstream offerings, where the primary program strategy is to work with distributors
and retailers to discount equipment. The discounts are then intended to be carried through to
the customers. All utilities provide energy efficiency offerings to low-income (LI) customers?
through hard-to-reach (HTR) programs that are delivered similarly to the residential SOPs. The
ERCOT utilities also offer targeted LI programs that coordinate with the existing federal
weatherization program. Finally, the utilities manage load management programs, which are
designed to reduce peak demand for a specified amount of time (typically two to four hours) if
needed for either grid or system reliability. All utilities offer summer commercial load
management programs; the ERCOT utilities offer both winter and summer commercial load
management programs as part of their energy efficiency portfolio. Three of the utilities also offer
summer residential load management programs.

1.2 PY2022 ENERGY EFFICIENCY SUMMARY RESULTS

In program year (PY) 2022 (PY2022), the Texas electric utilities reported statewide demand
reductions of 592,192 kilowatts (kW), equating to powering 118,439 homes during Texas’ peak
periods of electricity use.® The peak demand reductions were achieved at a lifetime cost of
$13.70 per kWA,

The utilities reported statewide electricity savings of 732,844,925 kilowatt-hours (kVWh),
equivalent to meeting the typical annual electricity needs of 55,823° Texan homes. The savings
were achieved at a lifetime cost of $0.014 per kWh. In total, customers are estimated to see
electricity bill savings of $66,982,026° in PY2022 as a result of the programs.

Annual electricity usage for

Savings could
power 118,439
HOMES

During Texas’ peak On customer

periods of electricity bills
electricity use

2 Low-income is defined as households at 200 percent of the federal poverty level (FPL) or below.
3“1 MW of electricity can power about 200 Texas homes during periods of peak demand,”
ERCOT Fact Sheet.pdf, June 2023.
4 Lifetime cost per kW and kWh is calculated by the EM&V team as another representation of program
cost-effectiveness. See Section 2 of the full report for more details.
5 Based on average Texas home annual electric use of 13,128 kWh, https://www.eia.gov/electricity/state/.
® Based on the average Texas electric retail rate of 9.14 cents/kWh, https://www.eia.gov/electricity/state/.
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1.2.1 Savings and Program Participation

In PY2022, 163,691 residential households and 55,612 commercial customers participated in a
program, not including energy efficiency measures delivered through retailer point-of-purchase
discounts. As shown in Figure 2, load management programs consistently account for the
majority of the statewide demand reductions (megawatts, MW), compromising approximately
two-thirds of statewide megawatts in PY2022. Growth in commercial load management
participants and the addition of winter load management are the main drivers of the increase
from prior years’. Upstream/midstream program savings have continued to grow, becoming the
program delivery strategy resulting in the most savings in PY2022. For this program delivery
model, residential customers are primarily served through upstream retailer programs, while
commercial customers are more often served through midstream distributor programs. In
contrast to the growth in upstream/midstream, there has been a substantial decrease in the
percentage of statewide savings from commercial SOPs at 14.2 percent in PY2022 compared to
around one-quarter of statewide savings in prior years. This is partly driven by more commercial
customers being served through the midstream model as HVAC, food services, and
refrigeration midstream programs have expanded rapidly in utility portfolios.

Figure 2. Demand Reduction and Energy Savings by Program Type®
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" \While PY2022 includes one ERCOT utility winter load management program, all ERCOT utilities have
winter load management programs in PY2023, and therefore another increase is expected next year.

8 PY2022 savings are based on utility-reported savings, which Tetra Tech has fully verified through
program tracking data. There is one small discrepancy between utility-reported savings and the verified
reported savings in this report due to CenterPoint not claiming 225,472 k\Wh and 15 kW of its retro-
commissioning program savings. Trend analysis prior to PY2022 is based on evaluated savings, which
vary slightly from utility-reported savings due to the application of realization rates.
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As shown in Figure 3, the utilities are significantly exceeding their legislated demand reduction
goals. While historically, this was primarily due to the load management programs, in more
recent years, utilities have met the legislated demand reduction goals without load management
programs.

Figure 3. PY2018-PY2022 Legislated Goals and Demand Reduction
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PY2022 saw the largest demand reductions, though energy savings decreased slightly (Figure
4), primarily due to the growth in commercial load management mentioned above.

Figure 4. Total Statewide Portfolio—Gross Demand Reduction
and Energy Savings by Program Year
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Energy savings and demand reductions from the energy efficiency programs persist beyond the
program year. The duration of savings is based on the type of energy efficiency improvement
made and how long it typically lasts. The cumulative savings the utilities have achieved since
PY2012—when the PUCT evaluation, measurement, and verification (EM&V) effort began—are
shown in Figure 5 (demand reduction) and Figure 6 (energy savings). Demand reductions and
energy savings are expected to continue through 2051.

Figure 5. PY2012-PY2051 Lifecycle Demand Reduction by Sector (MW)
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Figure 6. PY2012-PY2051 Lifecycle Energy Savings by Sector (GWh)
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Figure 7 and Figure 8 show the types of measures installed through the programs and how they
contribute to lifecycle savings. Lighting, HVAC, and building shell improvements continue to
deliver the most savings over time. Load management delivers demand reductions only in the
program year and accounts for the spike and drop-off after PY2022.

Figure 7. PY2012-PY2051 Lifecycle Demand Reduction by Measure Category (MW)
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Figure 8. PY2012-PY2051 Lifecycle Energy Savings by Measure Category (GWh)
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1.2.2 Program Costs and Cost-Effectiveness

PY2022 energy efficiency program costs totaled just under $178 million across the eight IOUs.
Approximately two-thirds (63.6 percent) of the costs were incentives, with the remainder
covering administrative and related costs as well as the performance bonus earned by utilities.

See Table 1.

Utility
AEP Texas

CenterPoint

Entergy
EPE
Oncor
SWEPCO
TNMP
Xcel SPS
Total

$15,079,134
$32,787,006

$43,679,123

$113,137,159

Table 1. PY2022 Utility Program Costs

Incentive | Administrative, R&D,

amount and EM&V costs®
$2,141,566

$3,263,171

$6,506,082 $749,004
$4,358,749 $143,790
$6,003,071

$3,244,182 $652,869
$4,157,391 $793,263
$3,325,492 $422,746
$14,169,480

PY2022
performance
bonus earned

$6,077,493
$16,123,776
$2,739,819
$1,643,800
$20,545,284
$1,112,532
$1,208,349
$1,054,471
$50,505,524

*Good cause exception granted to customer rate caps set in 16 TAC §25.182(d)(7).

Total PY2022
costs

$23,298,193
$52,173,953
$9,994,905 *
$6,146,339
$70,227,478
$5,009,583*
$6,159,003
$4,802,709
$177,812,163

Figure 9 overviews the avoided costs and statewide cost-effectiveness ratios over the last five
years (PY2018 to PY2022). The statewide cost-effectiveness has consistently remained above
the 2.0 ratio using the program administrator cost test (benefits divided by costs). While PY2020
saw a high of 4.0, the statewide cost-effectiveness remains very healthy at 3.7 in PY2022. The
higher cost-effectiveness ratios over the last three years have been largely due to the higher
avoided costs of energy, with the growth in upstream/midstream program delivery also
contributing to increased cost-effectiveness. The PY2022 avoided costs were slightly lower than
PY2021, contributing to the slight decrease in overall cost-effectiveness.

° EECRF and other case proceeding expenses are not included.
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Figure 9. Statewide Gross Cost-Benefit Ratio and Avoided Cost by Program Year
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Figure 10 summarizes the cost-effectiveness of each utility’s energy efficiency portfolio. All
portfolios were cost-effective, with ratios ranging from 2.7 to 4.8. The lifetime cost per kilowatt
ranged from $10.38 to $16.12 across utility portfolios; the lifetime cost per kilowatt-hour ranged
from $0.011 to $0.017. These lifetime costs provide an alternate way of describing the cost-
effectiveness of a portfolio of programs. Portfolios with a higher cost-effectiveness ratio will have
a lower cost to acquire savings and vice versa.
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Figure 10. PY2022 Savings Cost-Benefit Ratio and Cost of Lifetime Savings

Cost-Benefit Ratio Cost of Lifetime Savings ($/kW) Cost of Lifetime Savings ($/kWh)
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1.3 EVALUATION, MEASUREMENT, AND VERIFICATION OVERVIEW

In 2011, the Texas Legislature enacted Senate Bill (SB) 1125, which required the PUCT to
develop an EM&YV framework that promotes effective program design and consistent and
streamlined reporting. The EM&V framework is embodied in the PUCT’s substantive rule
§ 25.181, relating to the energy efficiency goal.

The PUCT selected an independent, third-party EM&V contractor for the PY2020-PY2023
programs through the Request for Proposals 473-20-0002, Project No. 51021. The selected
EM&V team is led by Tetra Tech and includes Texas Energy Engineering Services, Inc.
(TEESI) and Energy Bees.

The objectives of the EM&V effort are to:

o document gross and net energy and demand impacts of utilities' individual energy
efficiency portfolios;

e determine program cost-effectiveness;

e provide feedback to the PUCT, utilities, and other stakeholders on program portfolio
performance; and

e prepare and maintain a statewide technical reference manual (TRM).

This Statewide Energy Efficiency Report presents the PY2022 EM&YV findings and
recommendations, looking across all eight electric utility portfolios. The report (1) addresses
gross and net energy and demand impacts and program cost-effectiveness, and (3) provides
feedback on program portfolio performance. The EM&YV findings and recommendations inform
annual updates to the TRM.
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The PUCT’s EM&V contractor independently verifies utility-claimed savings across all programs
through program tracking data. Additional EM&V activities (engineering desk reviews, on-site
measurement and verification (M&V), interval meter data analysis, consumption analysis,
participant surveys, and in-depth interviews) are conducted based on annual evaluation
prioritization of high, medium, or low by program type. PUCT staff and the EM&V team revisit
the prioritization each year based on considerations such as the magnitude and uncertainty of
savings, the stage of the program, the importance to future portfolio performance, PUCT and
Texas utilities’ priorities, prior EM&V results, and changes in the markets in which programs
operate.

Figure 11. PY2022 Evaluation, Measurement, and Verification Activities

XS

Low-Income Air Infiltration
Consumption
Analyses and Load
Management Interval Meter
Data Analysis

100%

Program Tracking Engineering Desk On-Sites Participant
Data Verification Reviews Surveys

The utilities have demonstrated a willingness to work with PUCT staff and the EM&V team to
improve the accuracy of claimed savings. This includes (1) adjusting claimed savings in
response to EM&YV findings, (2) requesting M&V reviews or additional technical assistance
throughout the program year, and (3) implementing TRM or program changes. Utilities fully
responded to all PY2022 EM&YV recommended savings adjustments to claimed savings, as
identified in Table 2.

Table 2. PY2022 EM&V Savings Adjustments to Utility Claimed Savings

wh

AEP Texas : ARSI » 939,557
CenterPoint § 27§ -2488400
El Paso Electric ‘ -33 ‘ -86,818
Entergy § 33 F | 1611828
Oncor * 7§ eres
SWEPCO . 13 § | -377.608
TNMP ' 5 2863
Xcel Energy § 38§ 2001043
Overall § 84 § 5535122
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1.4 KEY FINDINGS

PY2022 saw many successes. Expanded commercial load management resulted in the highest
available program year demand reductions to date. Utilities diversified program measures with a
specific focus on HVAC delivered through both contractor and distributor channels, doubling the
number of residential heat pumps and commercial HVAC installed compared to prior program
years. Utilities began tracking variable speed heat pump projects to provide additional savings
data to inform a future TRM update. Efforts to reach different segments continued, such as food
services, industrial strategic energy management, and a variety of custom projects, including
monitoring-based commissioning and HVAC tune-ups for multifamily. A recent re-design of the
LI program eligibility process has expanded its reach, coupled with specific utility strategies.
Research to support future efforts also occurred: one utility conducted an analysis to identify
less-served areas in its service territory, while another is assessing the potential for commercial
fleet electric-vehicle-managed charging. Portfolio trend analysis in response to American
Consortium for an Energy Efficient Economy (ACEEE) strategies for the Texas market found all
the identified strategies are in progress, with momentum already building or a foundation to
build upon. Finally, an unprecedented level of stakeholder engagement through the Energy
Efficiency Implementation Project (EEIP) Working Groups identified priority issues for future
rulemaking and developed desired program best practices.

To support continued energy efficiency accomplishments, the EM&V team identified
opportunities for improvement encapsulated in 46 recommendations, discussed next. The
PY2022 EM&YV reviews resulted in more project-level savings adjustments than in prior program
years, indicating the need for renewed quality assurance/quality control (QA/QC) and training
efforts for common sources of discrepancies. Load management participant surveys found high
awareness of the programs amongst commercial customers, but most residential customers
were unaware. Waste and potable water treatment plants were identified as a largely untapped
segment with comprehensive energy savings opportunities. While heat pump water heaters
(HPWH) have seen slow market adoption due to a number of identified barriers, a PY2023 TRM
change to support midstream delivery of this measure and bundling the utility incentive with the
federal tax credit may help gain traction in the market. A number of TRM updates will better
support custom projects, food service and refrigeration measures, new homes, and residential
demand response programs. The TRM Working Group is planning an HVAC-specific working
group to solicit broad input from manufacturers, distributors, contractors, and others who can
provide valuable data from the field. Recommendations are presented for the commercial sector
(16), residential sector (7), load management (11), and at the portfolio-level (12).
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Figure 12. PY2022 Energy Efficiency Accomplishments

Delivered the most peak demand
reductions to date

as a result of increased load
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in place that could be quickly
expanded if needed.

Increased Stakeholder Input
Organized Energy Efficiency
Implementation Project (EEIP)
Stakeholder Working Groups
that prioritized key issues to
achieve desired best practices.
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multifamily, residential heat pump, speed heat pump projects, and
and commercial HVAC project assessing the potential for
savings doubled from prior years. commercial fleet electric-vehicle-

managed charging.

1.4.1 Recommendations

The PUCT’s EM&V recommendations are to facilitate more accurate, transparent, and
consistent savings calculations and program reporting across the Texas energy efficiency
programs and provide feedback that can lead to improved program design and delivery.'® PUCT
staff and the EM&V team discuss with the utilities to agree on utilities’ responses to
recommendations; these are referred to as action plans. Recommendations and action plans
are also vetted with the EEIP (the statewide collaborative group). Utilities then use these action
plans to respond to program savings, design, and implementation recommendations within the
next program year, consistent with § 25.181(q)(9). Recommendations made based on PY2020
evaluation research—completed in 2021—were expected to be implemented in PY2022;
therefore, recommendation status is reported in this PY2022 report. Similarly, recommendations
resulting from the PY2022 EM&V completed in 2023 are expected to be implemented in
PY2024 (see Figure 13). First, we report on utility progress in meeting recommendations that
were to be implemented in PY2022. Then we summarize recommendations from the PY2022
EMA&YV research to be implemented in PY2024.

0 The EM&V team recognizes that there may be a trade-off between the objectives of the
recommendations, program administration costs, and program participation barriers. The EM&V team
strives to recognize these trade-offs by making feasible recommendations and working with the utilities
to agree upon reasonable action plans in response to recommendations.
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Figure 13. Recommendations Timeline

EM&V of Prior Recommendations
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1.4.1.1 Prior EM&V Recommendations

Table 3 through Table 6 summarize the status of the 29 PY2020 EM&V recommendations that
utilities were to implement in PY2022. Utilities have been responsive to recommendations, with
the majority of recommendations (23 of 29) complete. Most recommendations were addressed
through TRM updates, utility QA/QC, and reporting practices. The six in-progress
recommendations relate to commercial custom projects, income verification processes for Ll
program eligibility, and participant awareness of residential demand response. Next, we review
the status of prior EM&V recommendations for commercial, residential, and load management
programs, followed by portfolio and cross-sector recommendations.

Commercial recommendations addressed custom projects, M&V projects, recommissioning
(RCx) projects, lighting projects, and consumption analysis. (Table 3). Custom project and one
of the RCx recommendations are noted as in progress since some discrepancies were found in
the PY2022 EM&YV. Six of the nine recommendations are noted as complete due to
improvement seen in the PY2022 EM&V or a completed TRM update or EM&V activity.
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Table 3. Commercial Program Recommendations for PY2022 Implementation

‘Category

Recommeéndation

Implementation

Status__

a long period of adjusted operating
conditions for many businesses. A

team to adjust savings calculated
from metered pre-installation and

Custom Claimed peak demand Increased education for @
projects calculations inconsistently use the | implementers and participants ‘\\—_f}
top 20 hours method. The Texas regarding the peak demand
TRM has developed a peak calculation method in the TRM In progress

demand calculation based onthe | and engaging the EM&V team as
identification of utility peak needed to review upfront have
demand periods for summer and helped address these issues.
winter peaks for five different This is in progress as
climate zones. improvement is still needed, then
for this to become standard
practice.
Custom calculation documentation | Several new implementers @
lacks detail to understand responsible for custom “Q;’:}
assumptions and operating calculation are implementing
conditions. The EM&V team found | programs and projects in Texas. In progress
that while the custom calculation Utility guidance for
methods were technically documentation and upfront
sufficient, the documentation of engagement of the EM&V team in
operating conditions and other technical assistance has helped
assumptions in the equation was improve the condition quickly; it is
limited. still in progress because it is not
yet standard practice.
M&YV projects | The COVID-19 pandemic created Utilities worked with the EM&V

&

simplified way to account for the post-installation energy Complete
operating condition variability was | consumption for pandemic-

needed. related operating changes.

M&YV analysis could enhance the Volume 4 of the PY2022 TRM ::f;}
accuracy of energy savings was updated to increase the @@Ib
calculations. The EM&V team consistency of the calculation

found that a range of assumptions | process and the accuracy of Complete

and modeling could be improved.

savings for M&V claimed savings.

RCx programs

The interactive effects of RCx
activities are not always
considered when calculating
savings. RCx projects include
multiple energy-saving

Interactive effects adjustments
were included in RCx savings
calculations if a whole facility
M&V was not completed. This is
in progress as improvement is

&

adjustments to control HVAC and still needed, then for this to In progress
other systems within a facility. become standard practice.

Equipment that is turned off with a | The PY2022 TRM 9.0 Volume 3 O;J
switch that can be inadvertently and 4 were updated to clarify that @@j}
turned on in the future is not existing equipment must be

acceptable for post-installation demolished, removed, Complete

energy efficiency savings, which
applies to any project that is
claiming energy savings from the
non-operation of existing
equipment.

disconnected, or included in the
control infrastructure to claim
energy efficiency savings for non-
operation.
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Lighting
projects

Consumption
analysis

LED lighting certification does not
include all the installation options.
The manufacture of LED lighting is

continuing to become more flexible

and customizable; some lighting
can be cut to custom lengths
during installation.

The lighting savings calculations
had a significant number of
wattage adjustments for installed
lighting equipment.

The first year of the consumption
analysis had limited conclusive
findings due to several factors,
one of which was the pandemic
changed operating profiles and
limited the business types that
could be included.

The PY2022 TRM was updated
to provide guidance on energy
savings calculations for qualified
LED products to allow for custom
lengths.

This is marked as complete as
the use of third-party verified
wattages for installed equipment
and half-watt increment rounding
improved. As adjustments still
occur, QA/QC should continue.

The PY2021 EM&YV scope
included additional consumption
analysis that concluded the TRM
commercial algorithms are
estimating savings accurately.

Complete

Complete

Complete

Residential recommendations are categorized by deemed savings, HTR/LI programs process
assessment, and smart thermostats (Table 4). Eight of the nine recommendations are noted as
complete through TRM updates and the collaborative re-design of the LI qualification process.
The one recommendation still in progress is the process to verify self-reported income when
used since the majority of participants are now qualifying through other channels.

Table 4. Residential Program Recommendations for PY2022 Implementation

Residential
deemed
savings

HTR/LI
programs
process
assessment

The envelope measures include
an allowance for customers
participating in HTR/LI programs
to claim reduced cooling savings
for homes cooled by room air
conditioner(s) by applying an
adjustment to deemed savings.

Expanding the list of other
qualifying LI programs and
services that qualify for the
energy efficiency HTR/LI
programs could provide more
opportunities for streamlined
participation.

The PY2022 TRM incorporated
guidance to clarify how to apply
the adjustment factors.

The PY2022 TRM HTR/LI
program eligibility forms included
an expanded list of qualifying
programs and services.

Complete

Complete
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‘Category

Recommendation

Only individually-metered
multifamily units have been
eligible since master-metered

Implementation

The individual meter requirement
was removed from the PY2022
TRM HTR/LI program eligibility

@

units are in a commercial rate forms. Complete
class.

Geographic location information The PY2022 TRM HTR/LI Cfg}
such as Housing and Urban program eligibility forms included @@]}
Development (HUD) LI-qualified a geographic location qualifier

census tracts could provide category. Complete
streamlined participation and

improve outreach to HTR/LI

customers.

Many community action agencies | A section for a community action Cf&
and social services organizations | agency or social service @@5}
throughout Texas are already organization was included to

experienced in qualifying LI verify program eligibility in the Complete

households for programs and
services.

PY2022 TRM HTR/LI program
eligibility forms.

Without verification of self-
reported income for those who
chose to qualify for the program
through this option, there is the

Processes to verify income
eligibility prior to participation for
customers who use self-reported
income are still in progress, as

&

these programs between 6.2 and
12.1 ratios for the residential
sector and higher for the
commercial sector.

In progress
potential for program services to the above recommendations
go to non-LI customers. have made this less needed.
Smart The review of store invoices, Continue internal processes as Cfé}
thermostats aggregate customer they are working well in 3@;}
data, quantity purchased, and producing verifiable results and
model numbers found sufficient correct input parameters. Complete
program documentation.
The EM&V team has provided The TRM Working Group Cf;}
guidance on calculating and discussed ways of expanding the @@I}
allocating savings at the sector sector allocation guidance to all
level for upstream lighting to measures sold through upstream | Complete
account for the cross-over and midstream programs where
between small commercial and the installation location is
residential applications. unknown.
The upstream/midstream delivery | Utilities continued to explore Cf;}
model used for smart thermostats | additional measure offerings for 3@;}
is highly cost-effective. The upstream and midstream
EM&YV team calculated results for | programs, with this type of Complete

program seeing the most growth,
comprising one-third of PY2022
total savings.
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For load management programs, the PY2020 EM&V had two minor recommendations for
calculating impacts and clarifying program eligibility, which were addressed through TRM
updates. Two process recommendations remain in progress regarding the role of load

management in portfolios as well as low awareness of residential programs (see Table 5).

Table 5. Load Management Program Recommendations for PY2022 Implementation

Category

Recommendation;

Implementation

Statos |

there was some confusion on
how to claim savings for smart
thermostat devices sold through
an online marketplace and
enrolled in the Residential Load
Management program.

Overall Load management programs The 2023 Stakeholder Working <?:_3
have grown in recent years. Groups discussed ways to Qj/*\
Explore both the role of load increase the value of load
management in energy efficiency | management and if the In progress
opportunities and opportunities to | percentage of kilowatts from load
increase the value of the peak management in energy efficiency
load relief available through the portfolios should be limited.
programs year-round in future These issues were identified to
rulemaking. discuss in a future rulemaking.

Commercial The annual test event is The PY2022 TRM updated c:f;}
important to gauge program participant eligibility requirements @@l}
processes and available load to non-critical load customers;
relief. Of the 807 participants some utilities are using the Complete
enrolled in the PY2020 programs, | results of the annual test event to
only 711 were able to curtail. modify program-contract
Many customers were not able to | estimates of available demand
participate because of the reduction.
pandemic, including some
customers who needed to
operate at full capacity
(e.g., hospitals).

Residential For the deemed savings method, | The PY2022 TRM updated

guidance on claiming load
management savings for smart
thermostat devices delivered
through another program.

@

Complete

While not specific to the utility
programs, recent news articles
have called into question
residential customers’ awareness
of participating in a load
management program.

The PY2022 Participant Survey
found low awareness of load
management programs. Utilities
should continue to consider the
benefits of increased customer
understanding of program
participation during the annual
participation renewal process.

&

In progress

Portfolio and cross-sector recommendations included program tracking, meter data, project
documentation, photovoltaic (PV), and pandemic recommendations at the portfolio level. For
program tracking and project documentation, all recommendations are noted as complete due
to process improvements put in place. PV was noted as complete due to utility program
improvement. Pandemic considerations are complete as utilities adopted best practices and

achieved goals.

TETRA TECH

Volume 1. PUCT Statewide Energy Efficiency Portfolio Report PY2022

October 2023
17



Table 6. Portfolio and Cross-Sector Recommendations for PY2022 Implementation

‘Category

Recommendation

Implementation

access external calculators and
databases. The streamlined
process does not create
standard documentation
because it eliminates the
intermediate step of
downloading information to be
entered into the tracking
database.

PV wattages to determine
calculated energy production
values and provide sufficient
documentation for quality
assurance.

Program The EM&V team recommended | A data request for this level of ng

tracking utilities should clearly associate reporting in PY2022 improved the @@j}
tracking data and records with ability to correctly verify and roll
subprograms; they are also to up subprogram savings. The Complete
report savings and budgets for EM&YV team will need this level of
distinct subprograms. information each program year.

The EM&YV team found several The inclusion of all key (%}
fields across multiple utility parameters for calculating @@!}
programs that were not provided | savings as specified in the
to support TRM savings Program Tracking Data and Complete
calculations for several Evaluation Requirements
measures. Sections for each measure in the

TRM improved from the PY2020

EM&YV to the PY2022 EM&V.

Meter data AMI meter data transfers can be | Including a Meter Data Specialist {f;}
more complicated than program | has been important in fulfilling @@I}
tracking data transfers. meter data requests. While noted

as complete due to improvement, | Complete

the PY2023 EM&YV includes a full

residential consumption analysis,

which will necessitate a large

number of records.
Twenty-four months of meter While only 24 months of metered Ef}
consumption data limited the data are required to be kept, @@I}
scope and applicability of the some utilities have expanded the
commercial consumption time periods of metered data Complete
analysis. beyond 24 months, facilitating

less frequent requests. The

EM&V team can also schedule

meter data requests for those

with only 24 months.

Project Programs use application The solar PV TRM entries were Cﬁﬁy

documentation programming interfaces (API) to | updated to allow API access to @@j}

Complete
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Category

Recommendation

Implementation

e
@

considerations'!

practices were recommended
based on the process evaluation
of utilities’ response to the
COVID-19 pandemic.

strategies and best practices
such as a hybrid of remote/on-
site QA/QC, follow-ups with
customers regarding health and
safety satisfaction, and using a
variety of delivery channels.

Solar PV Post-installation inspection Processes were implemented to
results were not consistently ensure that claimed savings
used to update claimed energy represent the system installed.
savings. This finding was Complete
identified in the last evaluation of
the solar PV programs in the
PY2017 evaluation.
COVID-19 A number of strategies and best | Utilities employed recommended

@

Complete

1.4.1.2 PY2022 Recommendations

Next, the EM&V team provides the PY2022 recommendations for the commercial, residential,
and load management programs at the statewide level as well as portfolio-level considerations.
Action plans to respond to the EM&V recommendations are also presented. Unless otherwise
noted, action plans refer to utilities; however, some action items are for the EM&V team, the
TRM Working Group, or a combination thereof.

1.4.1.2.1 Commercial Programs

PY2022 saw increased EM&V savings adjustments compared to prior program years. The
adjustments were extensive in some cases. Therefore, a number of the recommendations call

for improved training and QA/AC reviews to address commonly found discrepancies. A literature
review and program tracking data analysis found that wastewater treatment plants (WWTP) and
potable water treatment (PWTP) are fairly untapped segments with comprehensive energy
efficiency project opportunities. Commercial recommendations are categorized by:

lighting (4),

HVAC equipment and tune-ups (5),

M&YV and custom (4),

food services and refrigeration (2),

PV (2 also applies to the residential sector)

project documentation (1, also applies to the residential sector), and
segment opportunities (1).

" The PY2020 EM&V had three specific COVID-19 recommendations, which were collapsed for
reporting, given that they were all implemented.

TETRA TECH Volume 1. PUCT Statewide Energy Efficiency Portfolio Report PY2022
October 2023
19




Table 7. Commercial Program Recommendations and Action Plans

Category: Key finding and recommendation v

Lighting While wattage adjustments have improved, Increase training and
inconsistencies in assumptions, participant conduct detailed reviews of
conditions, or equipment have increased, especially the line-item assumptions
for air conditioning type, refrigeration type, non- and specifications that led to
qualified lighting, lighting controls, LED categorization | adjustments; put processes
(tube vs. fixture), and incorporation of post- in place to incorporate post-
installation verification results. Training and installation verification results
increased QA/QC of these commonly adjusted in tracking data.
factors is recommended.
Data entry errors were common in savings Provide additional training
calculations for equipment that remained in place and | and QA/QC on the
equipment that was removed and not replaced (de- calculations to confirm
lamping). Entering the post-retrofit inventory with a expected energy savings
one-watt LED fixture with a quantity of zero will from lighting remaining in
typically match a de-lamping condition. Entering the place and lighting removed
post-retrofit inventory with a matching fixture and and not replaced.

quantity to the pre-retrofit inventory will typically
match a fixture left in place.

As in PY2021, new construction projects continued to | Verify new construction

have unpredictable timelines. The energy-efficient project timelines between the
calculations did not consistently match construction actual constructed

timelines. Most commonly, new construction projects | components and the

were constructed in phases, and the calculations submitted calculations and
assumed the entire project was completed. documentation.

New construction projects require the participant to Within lighting savings
determine the baseline code compliance based upon | calculators, complete

a scale from undeveloped to downtown area. The detailed accounting of

PY2023 TRM was adjusted to reduce the uncertainty | exterior lighting area types,
for that component, but the definition of the exterior excluding non-lighted areas,
areas is limited in many submittals, with many and all fixtures installed for
calculations generalized to one type of exterior area. | new construction projects.
The new construction calculation requires an
accurate accounting of the lighted area and all
exterior lighting fixtures to determine savings

accurately.
HVAC The HVAC calculation efficiency and capacity did not | Confirm calculations match

consistently match Air-Conditioning, Heating, and the AHRI documented

Refrigeration Institute (AHRI) documentation. certificate or documented
performance at AHRI
conditions for the calculation.

Single-packaged vertical air conditioners or heat The TRM Working Group will

pumps (SPVAC or SPVHP) are not included in the incorporate SPVAC and

TRM. SPVHP into the PY2024
TRM.
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Category

 IKey finding and recommendation

Action plan

HVAC tune- The individual unit tune-up and participant tracking Require implementers to
ups system differs from the utility project tracking system. | provide participant-level
information.
The predominant building type is not consistently Increase QA/QC on the
identified at the building level for the HVAC units building type to verify it
tuned up. Over one-third of the evaluated building matches the building served
types required an adjustment. by the unit serviced.
Unit capacity in not consistently captured. Increase QA/QC of the unit
Approximately one-third of the evaluated projects capacity.
required a capacity adjustment to match the nominal
capacity of at least some of the units in the project.
M&V and M&YV plans and custom calculations consistently The PY2024 TRM will
custom document calculation processes but have more provide example
savings limited documentation of assumptions. documentation for calculation

processes, assumptions, and
operating characteristics for
M&V and custom
calculations.

While the use of the peak demand probability factor
(PDPF) top 20 hours method for custom savings
calculations improved, the PDPF factors were not
consistently used for weighting the identified peak
demand reductions. In addition, many projects
attempted to identify the weekdays in the PDPF
dates matching the normalized year. The selection of
the weekdays is not possible for a normalized
analysis.

Increase QA/QC of M&V and
custom-calculated peak
demand calculations to
check that the PDPF factors
are used in averaging the
peak demand reduction and
that weekday determination
matches an actual year.

Custom calculations did not consistently isolate
prescriptive deemed savings projects included in the
TRM.

The TRM Working Group will
update the PY2024 TRM on
how to claim deemed TRM
measures within custom
projects.

On-site power generation through combined heat and
power plants, solar PV arrays, or other on-site
systems is becoming more common. The on-site
generation impacts the amount of energy reduced
from the electrical grid for an energy efficiency
project.

The TRM Working Group will
discuss guidance to include
in the PY2024 TRM for
claimed savings when on-
site generation is present.
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Category

 IKey finding and recommendation

Action plan

Food services
and
refrigeration

Residential-rated food services and refrigeration
appliances used in commercial facilities are
addressed inconsistently in the TRM.

The TRM Working Group will
adjust the PY2024 TRM to
allow residential-type food
service and refrigeration
equipment to use the
requirements and savings
from Volume 2 of the TRM
when installed in master-
metered multifamily
locations.

Some commercial food service equipment uses the
hot water supply in a building along with supporting
energy input sources. The energy savings is
determined based on the displaced hot water supply,
and it is required to know the type of water heating.

Document the building-level
hot water supply for
commercial food service
equipment measures.

opportunities

Project ENERGY STAR® qualification does not document Document equipment third-

documentation | delisted equipment, although the Department of party certification

(applies to Energy (DOE) regularly updates the listing with new requirements at the time of

residential products and the delisting of old products. submittal or by downloading

also) ENERGY STAR or
equivalent qualified products
list (QPL) at the beginning of
the program year.

Segment Significant projects for WWTPs and PWTPs are not Assess opportunities to

being completed through the programs statewide. To
date, programs have appeared to deliver lighting
retrofit and HVAC tune-ups to these facilities, but the
majority of the energy consumption is related to
pumping and treating. The Texas TRM has several
immediately applicable measures to support energy
efficiency in this segment, such as high-efficiency
moftors, VFD controls on air compressors, and
behavioral measures. The EM&V team has also
identified a number of cusfom measures in this
report.

deliver comprehensive
energy efficiency
improvements to WWWTPs
and PWTPs. A facility energy
assessment is a good first
step to identifying a range of
needs at these facility types.

PV (applies to
residential
also)

Projects contain multiple solar PV arrays with
individual azimuths and tilts.

Provide separate analysis for
solar PV arrays with unique
azimuth and tilt
combinations.

For several solar PV projects, the PVVWatts'?> energy
generation results were modeled using custom loss
factors such as shading adjustment. However,
documentation was not provided to verify the custom
factors.

Provide documentation
verifying custom inputs or
revert to the default factors
listed in the PVWatts
software.

2 PVWiatts is the Department of Energy tool to calculate savings for solar PV.
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1.4.1.2.2 Residential Programs

While most residential recommendations include TRM clarifications, electric resistance heating
documentation for HYAC and envelope measures remains a persistent issue, as does air
infiltration savings. Residential key findings and recommendations are summarized in Table 8
for the following categories:

Category
HVAC

HVAC (2),

in-service rates (1),

program documentation (1),
new homes (2),

air infiltration measure (1), and
HTR/LI programs (1).

Key finding and recommendation

Rightsizing equipment refers to properly sizing
equipment capacity to optimize energy efficiency
and customer comfort. The PY2022 TRM allows
for upsizing and downsizing if requirements are
met. The TRM describes how to claim savings for
these rightsizing scenarios but does not clearly
define when these requirements are applied.

Action plan |
The TRM Working Group

Table 8. Residential Program Recommendations and Action Plans

will update the PY2024
TRM with guidance on the
rightsizing threshold and
required documentation.

There are different rounding practices for the
HVAC measures, such as simple midpoint,
industry, and other rounding.

The TRM Working Group
will update the PY2024
TRM with rounding
guidance.

In-service rates

In some cases, the EM&V site visit staff observed
measures, such as air purifiers, that either had not
been installed by contractors or were uninstalled
by the resident.

The TRM Working Group
will discuss in-service
rates for applicable
measures and different
program delivery types for
the PY2024 TRM.

Program
documentation

The identification of electric resistance heating in
residential retrofits has improved, but cases
continue where the electric resistance heating
documentation is limited. The EM&V site visits
confirmed the heating type as a heat pump for a
few projects where the heating type was tracked
as electric resistance with missing documentation.
This documentation issue was also found in desk
reviews where backup documentation showed
heat pumps, but the tracking system savings used
electric resistance.

The TRM Working Group
will determine an
adjustment factor to be
added to the PY2024 TRM
for envelope and HVAC
projects claiming electric
resistance but without
supporting documentation.
The EM&V team proposes
a 0.75 adjustment factor.

TETRA TECH

Volume 1. PUCT Statewide Energy Efficiency Portfolio Report PY2022

October 2023
23



Category

Key finding and recommendation

Action plan

New homes

Documentation was incomplete or not readily
available for all components of the projects. Some
projects claimed deemed savings for additional
prescriptive measures along with the modeled
new home savings. However, documentation and
tracking data for these measures were
inconsistent with the TRM requirements.

Work with implementation
contractors to ensure all
measures are tracked
individually and
documentation for
prescriptive measures
follows the TRM.

Baseline conditions for the building system (e.g.,
envelope materials, fenestration characteristics)
are set according to relevant codes and
standards. However, the TRM allows for using
baseline studies that demonstrate standard
practice different from the statewide energy code.

The TRM Working Group
will discuss relevant
timelines to update
baseline studies and
incorporate guidance.

Air infiltration

A consumption analysis of air infiltration projects
did not find meaningful savings for this measure
as the savings continue to be normally distributed
around zero, as found in the PY2019 EM&V. Only
two utilities had sufficient projects to be included
in the consumption analysis. Their project-level
results were provided to investigate individual
projects that are over- and under-performing.

Continue to assess how to
improve the quality of air
infiltration implementation
to produce meaningful
savings.

HTR/LI programs
process assessment

Self-reported income to qualify for the programs
was common prior to the LI eligibility redesign.
However, non-verified self-reported income has
the potential for program services to go to non-LlI
customers. Utilities were to pilot processes to
verify income eligibility for customers who use
self-reported income in PY2022. This process can
vary by utility, program, and customer type
(single-family/multifamily).

Given the expanded use
of multiple pathways to
verify customer eligibility,
self-reported income has
not been widely used.
Therefore, continue to
implement and assess
processes to verify
income.

1.4.1.2.3 Load Management Programs

Key findings and recommendations are presented in Table 9 for load management by commercial and
then residential programs. While calculating impacts are well-established, PY2022 saw a decrease in the
curtailment event cooperation rate with commercial customers. Developing a statewide demand response
deemed value may also streamline participation with residential customers. In addition, participant
surveys identified opportunities for program improvement. Residential participants had low program
awareness. Increasing energy efficiency education and program communications coupled with cross-
marketing other energy efficiency programs could increase participant satisfaction. Commercial
participants could benefit from curtailment event follow-up to understand performance and also provide
additional information about incentive calculations.
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Category:

Commercial

Key finding and recoimmendation:

Participants increased (1,348 in PY2022
compared to 825 in PY2021) while the
average level of cooperation with
curtailment events has decreased

(81 percent in PY2022 compared to

90 percent in PY2021). Certain
businesses account for the majority of
the decrease in cooperation.

Table 9. Load Management Program Recommendations and Action Plans

Follow up with participants who
underperform during curtailment events
to understand causes and if future
program participation or contract
estimates of available demand reduction
need to be revised. Include an indicator
for participants with no savings due to a
meter or other technical issue as
opposed to a performance issue.

The utilities applied the high 5 of 10
method correctly, with one minor
discrepancy. When selecting baseline
days, there was a tie between two days.
The EM&YV adjusted the savings
calculation to use the five highest loads
closest to the event,

The EM&V team will update the TRM to
better clarify guidance when there is a tie
between the days used to calculate the
baseline.

There is considerable stakeholder
interest in the utilities' load management
programs. Utilities should provide online
access to program manuals and update
these manuals annually to foster a clear
understanding of the program
operations.

Update program manuals annually and
have them available on program
websites.

Both program awareness and
satisfaction are high among participants.
Some participants would like to
understand more about incentive
calculations, when and why events are
called, and other program options, such
as a winter program.

Continue communications resulting in
high awareness and satisfaction while
assessing the benefits of additional
information, especially following
curtailment events or as part of re-
enroliment.

Additional program designs appear
feasible. Interest in winter load
management and/or a geographically
focused program is high, with average
rankings over 4 on a 5-point scale.
There is less interest in a 24/7 program
(average ranking of 3). Most participants
report curtailing 50 percent or less of
their total load, 68 percent report
reductions are at least partially
automated, and 79 percent reported no
loss in comfort or productivity during
curtailments.

Continue to assess the role of
commercial load management programs
as part of the utility’s overall energy
efficiency portfolio and within the context
of grid and system reliability. If applicable,
discuss program changes with PUCT
staff, the EM&V team, and ERCOT.
Update memorandums of understanding
(MOU) with ERCOT as needed to reflect
new programs or program design and
delivery changes.
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Category

Key: finding and recommendation

Action plan

Commercial
and residential

Program tracking data tended to lack
complete participation information when
assembled by a third party, making it
difficult to complete participant surveys
to collect program feedback.

Work with third parties to improve
participant tracking data so that program
feedback and satisfaction can be
collected periodically from participants.

Residential

Due to budget and participation limits in
utilities’ PY2022 plans compared to prior
years, savings and participants slightly
decreased. However, the potential for
growth, if needed, is available. About
two-thirds of the surveyed participants
who recall participating indicated they
plan to continue to participate, and over
one-half would participate if the program
was expanded to winter or year-round.

Continue to explore cost-effective ways to
increase participation and savings for the
residential load management programs
within the context of grid and system
reliability. Options to expand include less-
served segments, such as multifamily;
additional devices beyond smart
thermostats, such as water heaters; and
expanded control seasons.

While a deemed savings method using
runtime data and a deemed value
instead of interval meter data can
streamline participation, it is still critical
to identify participating thermostats.
Given the amount of program data
available for the ERCOT utilities, an
additional deemed value could be
developed, employing the same
participation documentation
requirements established for the non-
ERCOT utility.

Explore the development of a statewide
residential demand response value given
the substantial ERCOT utilities’ data
available and the deemed value
experience for a non-ERCOT utility. If a
deemed value is added to the TRM,
participant documentation and a clear
definition of each data field should also
be outlined.

Participants’ program awareness and
understanding is low. Many survey
respondents were uncertain how they
heard about the program or were not
aware that they were even participating.
Of those who remember events were
called, about 85 percent did not know
the actual number of events that
occurred in summer 2022.

Assess communication with participants
and the benefits of additional education
through multiple channels (text, email,
phone calls, mailers) outside of called
events. Communication could enhance
program awareness, participation, and
overall program satisfaction, especially
during re-enrollment.

The primary motivation for program
participation was supporting the grid
and/or doing the right thing. Participants
with the lowest satisfaction reported the
program was marketed as saving energy
and money, but they did not see those
results. While one-quarter of participants
rated their home as the highest
efficiency, of the other three-quarters of
respondents, 60 percent were interested
in other energy efficiency programs.

Consider marketing messages of
supporting the grid and upfront details on
expected incentives coupled with
additional education on energy efficiency
tips to save money and referrals to other
programs to support a more positive
customer experience and long-term
participation.
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1.4.1.2.4 Portfolio-Level

The PUCT has been actively engaging a broad range of stakeholders for their input on ways
energy efficiency can best benefit Texans. In its oversight role, the PUCT supports continuous
improvement of the |IOU programs through the EM&V process and feedback from the statewide
collaborative group, the EEIP. The energy efficiency rule, 16 TAC § 25.181(q), outlines the role
of EEIP, including developing best practices. PUCT staff launched an EEIP stakeholder input
process resulting in working groups that identified priority issues and developed desired best
practices (see Section 3).

In addition, the ACEEE identified ten strategies for the Texas market in a recent paper’. The
EM&V team conducted a portfolio trend analysis to characterize IOU programs in relation to
these ten strategies. Overall, the identified strategies are all in progress. While heat pumps, attic
insulation, and smart thermostats have become well-established, in contrast, HPWHs have
seen slow market adoption due to a number of identified barriers. A PY2023 TRM change to
support midstream delivery of this measure and bundling the utility incentive with the federal tax
credit are opportunities to gain traction. While all utilities serve LI customers, a recent re-design
of the eligibility process has expanded reach coupled with specific utility outreach efforts to
community organizations. Coordination with other funding sources, such as the federal tax
credits and future state energy programs funded through the Inflation Reduction Act (IRA), are
additional opportunities to comprehensively serve this customer segment even more.
Commercial offerings also include ACEEE strategies, such as expanded programs to small
business and industrial customers, supporting monitoring-based commissioning, and assessing
the potential for commercial fleet electric-vehicle-managed charging. A solid demand response
infrastructure is in place; programs and technologies could quickly be expanded if needed.

Portfolio key findings and recommendations are summarized in Table 10 below, summarizing
the portfolio trend analysis related to ACEEE strategies.

Table 10. Portfolio-Level Recommendations and Action Plans

IKeyfinding and recommendation

Action plain

Category

Portfolio trend
analysis in
relation to
ACEEE
strategies
(bolded).

Replace electric furnaces with heat pumps. Heat pump
projects have doubled over the last five years. All eight utilities
incentivize central or mini-split heat pumps. The most
common existing heating equipment replaced is an electric
resistance furnace. The programs collectively saved 22 MW
and 40,849 MWh in PY2022, the most to date. The TRM
allows for conditions above the standard replacement
savings, such as early retirement and right-sizing, designed to
increase participation and savings potential within programs.

Continue to collaborate

to increase heat pump
opportunities, including
the ongoing work on
variable-speed heat
pumps.

3 Energy Efficiency and Demand-Response: Tools To Address Texas’ Reliability Challenges: Summary,
Steve Nadel, Jennifer Amann, and Hellen Chen, ACEEE, May 2023.
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Category

IKeyifinding and recommendation

Attic insulation and sealing. Aftic insulation and air sealing
are high-saving weatherization measures—49 percent and 35
percent of demand and energy savings, respectively—for LI
customers in PY2022. Due to TRM changes and new barriers,
savings have decreased by about 50 percent since PY2020.
Insulation has seen rising costs of materials and supply chain
shortages. Diagnostic testing and contractor training barriers
persist. Specific to air sealing, two recent EM&V analyses
have shown insignificant savings for this measure. Therefore,
effective implementation strategies to improve air sealing
savings are needed to deliver tangible savings.

Action plan

Continue to assess
quality implementation
strategies to improve
air sealing savings. The
TRM Working Group
should discuss the
strategy of a combined
attic insulation/air
sealing measure after
the PY2023
consumption analysis.

Heat pump water heaters. Although utilities offer incentives
for HPWHSs, adoption has been slow. In PY2022, 71 HPWHSs
were installed, saving 34 kW and 127,336 kWh annually.
Identified barriers include limited consumer and contractor
knowledge and upfront costs. The PY2023 TRM added a
midstream delivery option to help provide another pathway.

Packaging the HPWH
federal tax credit with
utility incentives can
help address upfront
cost barriers. Explore
the midstream delivery
option now available.

Smart thermostat incentive program (both as an
efficiency and demand response opportunity). All utilities
offer residential smart thermostats, and delivery channels
include upstream, midstream, online marketplaces, and direct
installations. Customers can receive an incentive for energy
savings as well as demand response. Smart thermostats
quickly gained traction during the first years of
implementation. While growth slowed between PY2021 and
PY2022, small business is an additional segment with
considerable potential for smart thermostats. Commercial
smart thermostat deemed savings were added to the TRM for
PY2023.

Continue to explore
avenues to synergize
Smart thermostats for
energy efficiency and
as a demand response
tool. Add smart
thermostats to small
business offerings.

Low-income homeowners and renters, including low-cost
kits distributed by community groups and more
comprehensive whole-home retrofit programs for single-
family homes and multifamily apartments. All utilities serve
LI customers, working to better reach customers through a
variety of program design and delivery methods, including
conducting outreach to underserved segments such as
multifamily and rural areas; increasing HVAC measures
implementation in addition to traditional weatherization
measures; expanding partnerships with community
organizations; and redesigning the qualification process.

Continue community
partnerships, and
coordinate with other
funding sources, such
as federal tax credits
and future state energy
office programs, to
expand reach to
customers and
comprehensiveness of
measures provided.
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Category

IKeyifinding and recommendation

Action plan

Small business and industrial. Utilities provide small
commercial and industrial businesses enhanced
administrative, technical, and incentive support through
dedicated small business programs (six utilities) or within
other commercial programs (two utilities). Midstream
programs also provide accessibility to incentives through their
normal purchasing at a commercial distributor. Upstream
programs are assumed to also support small businesses.
Outside of the dedicated small business programs, a
participant type indicator for small businesses is not tracked,
so the EM&YV team cannot determine the complete historical
participation.

Continue expanding the
comprehensiveness of
small business
offerings, including
demand response
opportunities through
the new commercial
Smart thermostat
deemed value.
Consider tracking small
business participation
across all programs as
a metric of interest.

Monitoring-based commissioning (MBCX), a process that
maintains and continuously improves building performance
over time, is delivered through utility programs in various
ways. MBCx often follows up on RCx services to tune the
building to operate more efficiently and identify and fix
individual equipment that may have failed. Two utilities have
dedicated RCx programs; two other utilities have energy
management programs. These four programs offer variations
on MBCx through technical support to develop a plan to alter
operations, controls, and behaviors to create sustainable
annual energy savings. Outside the four dedicated programs,
other utilities have offered similar assistance through custom
projects.

Consult the EM&V
team as needed to
adjust program design
to support claiming
energy for MBCx and
other similar efforts.

Central air conditioner with smart thermostat control for
demand response. Three of the eight Texas utilities offer
residential demand response programs utilizing smart
thermostats. The infrastructure is in place to quickly ramp up if
needed. A statewide residential demand response deemed
value is also being considered.

Water heater for demand response. Expanding the
residential demand response programs to include other
measures, including water heaters, can be supported by the
existing M&V approach outlined in the TRM.

Continue to assess the
role of demand
response in utility
energy efficiency
portfolios within the
broader grid and
system reliability
context.

Electric vehicles (EV) managed charging. \While EV
chargers are included in the TRM, in PY2022, only one utility
installed 19 residential EV chargers, saving a total of 469 kWh
annually. Utilities report that the high first cost of the measure
is hard to offset with financial incentives due to lower savings.
Another utility is implementing a managed EV charging study
in 2023 to determine the viability of a peak demand or energy
consumption reduction strategy through commercial fleet EV
charging.

The EM&V team will
continue to work
closely with the utility
conducting the
commercial fleet study
as an initial step to
integrate additional
managed charging
opportunities into the
energy efficiency
portfolios.

TETRA TECH

Volume 1. PUCT Statewide Energy Efficiency Portfolio Report PY2022

October 2023
29




2.0INTRODUCTION

This Statewide Energy Efficiency Report presents the program year (PY) 2022 (PY2022)
evaluation, measurement, and verification (EM&V) findings and recommendations, looking
across all eight electric utilities’ portfolios. The report addresses gross and net energy and
demand impacts, program cost-effectiveness, and performance feedback. It includes findings
and recommendations to inform updates to the PY2024 Technical Reference Manual (TRM)
and PY2024 program design and delivery.

First, we overview the EM&V methodology. Section 3 discusses portfolio-level results related to
portfolio trends, the stakeholder input process, program tracking, and program documentation.
Sections 4 through 6 present the commercial, residential, and load management program
results. A separate volume (Volume 2) of this report details PY2022 impact results for each
utility’s portfolio.

2.1 EVALUATION, MEASUREMENT, AND VERIFICATION
METHODOLOGY

2.1.1 Overview

The EM&V methodology is based on the prioritization for the EM&V effort that includes both
PY2022 and the four-year contract period. The EM&V team identified program types across
utilities with similar program design, delivery, and target markets. We reviewed each program
type and prioritized (high, medium, low) based on the following considerations:

o the magnitude of savings—the percentage of contribution to the portfolio of
programs' impacts,

o level of relative uncertainty in estimated savings,

o stage of the program or programmatic component (e.g., pilot, early implementation,
mature),

e importance to future portfolio performance and PUCT and Texas utilities' priorities,

e prior EM&V results, and

e known and anticipated changes in the markets in which the programs operate.

We conduct a streamlined EM&YV effort that couples broad due diligence verification of savings
for all programs with targeted in-depth activities. These activities include engineering desk
reviews, on-site measurement and verification (M&V), interval meter data analysis,
benchmarking research and interviews, and consumption analyses based on the prioritization of
the programs.

We carefully developed PY2020-PY2023 EM&V scopes across the four-year contract period
that prioritize EM&V activities where they provide the greatest value. To continue the significant
progress that the PUCT staff, utilities, and EM&V team have made while working together to
improve programs and the TRM, we implement targeted in-depth impact evaluations for
particular programs and end-uses, as summarized in Table 11 through Table 14. We couple this
with tracking system verification of claimed savings across all programs. This approach
maximizes both the cost-effectiveness and the value of the proposed EM&YV activities. We have
prioritized evaluation efforts regarding the level of effort they may receive as high, medium,

or Jow for utility programs each year.
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Commercial. The commercial sector has the largest savings programs; commercial standard
offer programs (CSOP) and the largest savers of the commercial market transformation
programs (CMTP) are at least a medium priority across the four program years. These
programs represent the largest percentage of statewide savings and plan to explore new
customer segments and technologies. While prior EM&V generally found evaluated savings
similar to the utilities' claimed savings, it also resulted in several recommendations for changes
to reported claimed savings and recommendations. Therefore, a medium priority is justifiable
across the four program years due to the savings contributions, the heterogeneity of projects
and customer types, and the associated levels of uncertainty in savings. For PY2020 and
PY2021, we placed a high priority on the largest commercial savers to conduct consumption
analyses. The consumption analyses gauge the effectiveness of the TRM for lighting for key
building types. The CSOPs and largest CMTPs were also a high priority in PY2021 to update
the net-to-gross (NTG) information and collect key information identified in the PY2020
consumption analysis through participant surveys. Small business programs are designated a
medium priority twice in the four years (PY2021 and PY2023). While these programs are not
large contributors to statewide savings, small businesses are recognized as an important sector
to serve. This sector traditionally faces more barriers to energy efficiency program participation
than other commercial sectors, and utilities have been trying to expand the range of measures
offered.

Residential. We have categorized the residential standard offer programs (RSOP), hard-to-
reach (HTR), and low-income (LI) programs as high evaluation priorities in PY2021 and
PY2023. These programs comprised a substantial percentage of overall statewide portfolio
savings in the last five years and responded to TRM updates to the heat pump and envelope
measures in PY2021. The programs were evaluated via desk reviews, on-sites, a targeted
consumption analysis for PY2021, and a full consumption analysis in PY2023. We conduct
RSOP participant surveys to update NTG information, collect key process information, and
confirm measure installation in PY2021. The HTR and LI programs implemented new eligibility
processes in PY2022; therefore, these programs were also a high priority in PY2022 to support
this process improvement. Residential new construction programs were medium in PY2022,
preparing for a high evaluation priority in PY2023; a new statewide baseline code is expected,
and these programs will need to continue to push the market in future program years.
Residential upstream and midstream programs have grown in utility portfolios and are given a
high evaluation priority in PY2023 to update process and NTG information. In addition, high-
impact measures (i.e., air conditioners, heat pumps) delivered through midstream programs
may also be included in the PY2023 consumption analysis.

Upstream, Midstream, and Pilot MTPS. Upstream and midstream programs are a growing
part of utility portfolios and are designated a high priority in 2023. The evaluation activities to be
conducted include in-depth interviews, benchmarking research, possible consumption analyses,
or desk reviews for high-impact measures depending on the level of participation in each of
these MTP programs. In PY2022, the Strategic Energy Management pilot was a medium
priority, but due to the complexity of this program and the size of projects, we have designated it
as a medium priority again in PY2023. Any other pilot programs in their second or third year of
implementation are designated a medium priority, and we will provide feedback about whether
these pilots are viable options for full programs. All other MTP program types are /fow priorities
for evaluation because they are small contributors to portfolio savings, have little uncertainty in
savings, have homogenous projects, and have already been designated as a medium
evaluation priority once in the four-year evaluation cycle.
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Cross-Sector. Load management programs are designated a medium priority in most years
due to their significant contribution to capacity (kilowatt) savings. In PY2022, the programs were
designated a high priority to collect program performance information through participant
surveys. In PY2023, AC tune-ups and photovoltaic (PV) programs are low priority since they
were a medium priority in PY2022.

2.1.2 Prioritization Tables

The tables below summarize prioritization and EM&V level of effort by program type over the
four-year EM&V contract period.

Table 11. Evaluation Prioritization Summary—Commercial Sector

Program type

Commercial MTPs,

excluding small
business

Commercial SOP Small business MTPs

Percentage of PY2019
savings statewide
(kilowatt/kilowatt-hour)

7 percent of statewide
demand reductions and
27 percent of statewide

6 percent of statewide
demand reductions and
23 percent of statewide

1 percent of statewide
demand reductions and
3 percent of statewide

energy savings energy savings energy savings

PY2020 evaluation
priority and activity

High: desk reviews, telephone verification of
measures, process and NTG participant survey
(delayed due to winter storms), targeted
consumption analyses

Low: tracking system
review and verification

Medium/TBD

PY2021 evaluation
priority and activity

Medium: desk reviews
and on-site M&V

High: desk reviews and on-site M&V, targeted
consumption analyses, and process and NTG
participant surveys

PY2022 evaluation
priority and activity

PY2023 evaluation
priority and activity

Medium: desk reviews and on-site M&V Low: tracking system

review and verification

Medium: desk reviews
and on-site M&V

Medium: desk reviews, on-site M&V, possible
targeted consumption analyses

Table 12. Evaluation Prioritization Summary—Residential Sector
Program type
Residential SOP

HTR/LI New homes MTP

Percentage of PY2019
savings statewide
(kilowatt/kilowatt-hour)

8 percent of statewide
demand reductions and
10 percent of statewide
energy savings

7 percent of statewide
demand reductions and
8 percent of statewide
energy savings

4 percent of statewide
demand reductions and

6 percent of statewide energy
savings

PY2020 evaluation
priority and activity

Medium: telephone
verification on measures,
and process and NTG
participant surveys
(delayed due to winter
storms)

Low: tracking system
review

Low: tracking system review
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PY2021 evaluation
priority and activity

PY2022 evaluation
priority and activity

PY2023 evaluation
priority and activity

Program type

Residential SOP

HTR/LI New homes MTP

High: desk reviews and on-site M&V, targeted
consumption analyses of updated measures,

Low: tracking system review
and verification

residential participant surveys, LI/HTR process

improvement interviews

Medium: desk reviews
and on-site M&V

interviews

High: consumption analyses14 of updated measures

High: desk reviews and
on-site M&V, LI/HTR
process improvement

Medium: desk reviews
(statewide baseline code
change being considered)

High: desk reviews, builder
and rater interviews

Table 13. Evaluation Prioritization and Summary—Upstream, Midstream, Pilots, Other

Percentage of PY2019

savings statewide

(kilowatt/kilowatt-hour)

PY2020 evaluation
priority and activity

PY2021 evaluation
priority and activity

PY2022 evaluation
priority and activity

PY2023 evaluation
priority and activity

Program type

Upstream or midstream MTPs

6 percent of statewide demand reductions
and 16 percent of statewide energy
savings

Low: tracking system review

Low: tracking system review

Low: tracking system review

High: in-depth interviews, benchmarking
research, and possible consumption
analyses, or desk reviews for high-impact
measures

Other MTPs, pilots
1 percent of statewide demand reductions
and 1 percent of statewide energy savings
Low or medium/TBD

Low or medium/TBD

Low or medium/TBD

Low or medium/TBD — Oncor Strategic
Energy Management pilot will continue as
a medium priority

4 The residential consumption analyses will include utilities with interval meter data given the importance
of measuring kilowatt impacts. However, utilities that do not have interval meter data may be included
in PY2023 if both the utility and PUCT staff determine there is sufficient value in doing so.

@ TETRA TECH

Volume 1. PUCT Statewide Energy Efficiency Portfolio Report PY2022

October 2023
33



Table 14. Evaluation Prioritization and Summary—Load Management and Cross-Sector

Program type

Load management

programs (residential AC tune-ups (residential
and nonresidential) and nonresidential) Photovoltaic (PV)
Percentage of PY2019 60 percent of statewide 2 percent of statewide <1 percent of statewide
savings statewide demand reductions and demand reductions and demand reductions and
(kilowatt/kilowatt-hour) <1 percent of statewide 3 percent of statewide 2 percent of statewide
energy savings energy savings energy savings
PY2020 evaluation Medium: census interval Low: tracking system Medium: review of M&V
priority and activity meter-data analysis review and verification calculations
PY2021 evaluation Medium: census interval Low: tracking system Low: tracking system
priority and activity meter-data analysis review and verification review
PY2022 evaluation High: census interval Medium: census review of | Medium: review of M&V
priority and activity meter-data analysis, M&YV data and desk data and desk reviews (PV
aggregator interviews, and | reviews storage change)

participant surveys
(70 residential and
70 commercial)

PY2023 evaluation Medium: census interval Low: tracking system Low: tracking system
priority and activity meter-data analysis review and verification review

*Table 10 through Table 14 may not sum to 100 percent due to rounding.

2.1.3 PY2022 Activities
EM&V activities:

o confirm that the measures installed are consistent with those listed in the tracking
system;

o verify that the claimed savings estimates in the tracking system are consistent with the
savings calculated in the deemed calculation tools or tables in accordance with the
PY2022 TRM 9.0 or M&V methods used to estimate project savings;

e review savings assumptions and, when available, utility M&V reports gathered through
the supplemental data request for sampled projects and EM&YV team on-site M&V;

o recommend updates to project-level claimed savings if EM&V results indicate a variation
in savings of at least £5 percent; and

e inform updates for the PY2024 TRM 11.0.

Table 15 shows the EM&V activities completed by program type and evaluation priority.
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Table 15. PY2022 Evaluation, Measurement, and Verification Priorities and Activities

Claimed savings Project Interval meter/
Evaluation | verification (0[] ¢ Participant | consumption data

Program type priority approach reviews surveys | analysis
Commercial SOPs, Medium Sampled (see 154 74 N/A = Completed on
commercial MTPs, desk reviews) individual sampled
and SCORE MTPs projects
Commercial pilots Medium Sampled (see 20 12 N/A = Completed on
and retro- desk reviews) individual sampled
commissioning (RCx) projects
HVAC tune-ups Medium Sampled (see 13 6 N/A | N/A

desk reviews)
Solar PV Medium Sampled (see 9 4 N/A  N/A

desk reviews)
Commercial load Medium Census N/A N/A 52 | Census
management
Residential load Medium Census N/A N/A 275 Census
management
Residential SOPs, Medium Sampled (see 139 57 N/A | Targeted
HTR, LI desk reviews) consumption

analyses for HTR/LI
air infiltration
measure

All other programs Low Census N/A N/A N/A | N/A

Savings reported in Volume 1 are the utilities’ claimed savings that have been verified by the
EM&YV team. Volume 2 also includes evaluated savings based on project-level realization rate
calculations weighted to represent program-, sector-, and portfolio-level realization rates. These
realization rates incorporate any adjustments for the incorrect application of deemed savings
values and any equipment details determined through the tracking system reviews, desk
reviews, and primary data collected by the EM&YV team. For example, baseline assumptions for
hours of use may be corrected through the evaluation review and thus affect the realization
rates. A flow chart of the realization rate calculations is illustrated in Figure 14. Realization rates
for utility portfolios and utility programs can be found in Volume 2 of this report. Because utilities
voluntarily adjust claimed savings for most evaluated savings, in practice, realization rates sit at
or very close to 100 percent across programs and portfolios.
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Figure 14. Realization Rate Flowchart
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A complementary component of the realization rate is the sufficiency of program documentation
provided to estimate evaluated savings—this was used to determine an overall program
documentation score for each program with a medium or high evaluation priority in a utility’s
portfolio.

The EM&YV team conducted cost-effectiveness testing using the program administrator cost test
for savings results. LI programs were calculated using the savings-to-investment ratio.
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3.0PORTFOLIO FINDINGS

This section presents portfolio trend analysis and the Energy Efficiency Implementation Project
(EEIP) Stakeholder Working Groups’ input process and results.

3.1 PORTFOLIO TRENDS

First, we overview the investor-owned utility’s portfolio trends to provide insight into the progress
and challenges in relation to the ten specific retrofit and demand response strategies identified
by American Consortium for an Energy Efficient Economy (ACEEE) for the Texas market.

3.1.1 Replace Electric Furnaces with Heat Pumps
Key Finding: Heat pump continues to be a top savings measure in residential programs.

In program year (PY) 2022 (PY2022), all eight utilities installed central or mini-split heat pumps
under residential retrofit programs where the most common existing heating equipment replaced
is an electric resistance furnace. Program-incentivized heat pumps collectively saved

22 megawatts (MW) and 40,849 megawatt-hours (MWh) in PY2022. PY2022 saw a steep uptick
in heat pump retrofit projects as utilities continued to target HVAC installations through new
programs and delivery methods, such as HVAC distributor programs. The PY2022 Technical
Reference Manual (TRM) allows for additional conditions above the standard replacement
savings, such as early retirement and right-sizing, designed to increase participation and
savings potential within programs.

Figure 15. Historical Heat Pump Project Savings
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3.1.2 Attic Insulation and Sealing

Key Finding: Aftic insulation and air sealing make up a substantial portion of the low-income
(LD and hard-to-reach (HTR) program savings.

Attic insulation and air sealing are high-saving weatherization measures that made up

49 percent and 35 percent of demand and energy savings, respectively, for the LI sector as
served through either LI or HTR programs in PY2022. Savings declined after PY2020 primarily
due to changes to the deemed savings in the TRM as a result of the findings from the
evaluation, measurement, and verification (EM&V) consumption analysis. Figure 16 shows how
the savings have changed due to TRM updates, the COVID-19 pandemic, and market barriers.
Utilities reported additional market barriers to implementation for ceiling insulation and air
infiltration in 2021 and 2022, detailed below.

Figure 16. Historical HTR/LI Air Infiltration and Ceiling Insulation Savings
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For insulation, utilities have reported rising costs of materials and supply chain shortages as
barriers they have had to work through. While national supply chain shortages have been
improving, rising costs have been persistent. Utilities report additional barriers to diagnostic
testing and contractor training for attic insulation and air sealing. Specific to air sealing, two
recent EM&YV analyses of interval meter data (one conducted in 2020 and a second in 2022)
have shown savings for this measure at the meter are not significant. Savings have been
normally distributed around zero. Therefore, effective implementation strategies to improve air
sealing savings are needed. One specific IOU program strategy proposed is a combined attic
insulation/air sealing measure.
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A larger ongoing statewide discussion has been on how to best support the development of a
skilled clean energy workforce. According to the US Bureau of Labor Statistics, nearly eight
million skilled-labor jobs were lost from the labor force during the pandemic. About one-half
have been filled, but about four million vacancies remained in industries responsible for most
transportation, construction, and mechanical needs nationwide.'® With the addition of the
Inflation Reduction Act (IRA) rebates and tax credits, more people are expected to look for
contractors, such as electricians, plumbers, HVAC technicians, home builders, etc., to complete
energy-efficient home improvements in homes and businesses. Regional organizations, such as
the South-Central Partnership for Energy Efficiency as a Resource (SPEER), are one type of
organization that is working on clean energy workforce issues. Collaboration on this issue
across the IOUs, the two large Texas municipal utilities (Austin Energy and CPS Energy), as
well as other municipal and cooperative utilities, would be beneficial.

3.1.3 Heat Pump Water Heaters

Key Finding: Although some Texas utilities offer incentives for heat pump water heaters
(HPWH), widespread adoption has been slow.

In PY2022, 71 HPWH installations occurred, saving 34 kW and 127,336 kWh annually. Although
major efficiency improvements have been incorporated into HPVWHs over the last decade and
have been available in the marketplace for over 40 years, they are still not widely used. In
addition, the warmer Texas climate makes HPVWHSs a solid opportunity for homeowners to save
energy. The Texas utilities identified the following barriers that will need to be overcome before
the widespread adoption of HPWHSs occurs:

Program Sponsor Education: When a water heater fails, and a contractor is called, it is common
in the marketplace for customers to be sold a version of what they already have and know
rather than the contractor educating the customer on a more efficient replacement option
available to them, such as HPWHSs. Often, if the unit needing to be replaced is old to begin with,
the newer replacement unit will be more efficient and pose the least path of resistance for the
customer involved and the contractor installing the unit. Replacement on failure often results in
lost opportunities to educate customers on HPWHSs and is likely impacting the overall adoption
rate of this measure.

Consumer Education and Marketing: Many customers have never heard of an HPWH or even
realized this option exists; this results in a repeat purchase of conventional water heaters even
though there is an opportunity to adopt a more efficient option. Better education and marketing
to consumers on the value of this equipment could help increase adoption rates. Tools could
help consumers and project sponsors compare choices, performance, and operating costs.
Education and marketing from multiple sources are likely to be the most effective, with
manufacturers, project sponsors, and utilities providing consistent messaging on how installing
HPWHSs can improve their comfort and reduce energy bills. Ideally, this education would happen
before project sponsors quote a replacement option that includes the installation of an HPWH.

Cost and Installation: HPWHs can cost three times more than traditional water heater options
upfront; this poses a barrier for low- and moderate-income program participants. In addition,
HPWHs may not be a cost-effective choice for homeowners replacing traditional water heaters
with limited space for installation. HPWHSs also require additional regular maintenance to
continue to operate at maximum efficiency. HPWHSs that are ENERGY STAR®-certified are

15 Skilled labor workforce sees severe nationwide shortage | Fox Business
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eligible for federal tax credits of up to $2,000'¢ that could help offset this additional cost,
especially when combined with the utility financial incentive.

Skilled Workforce Shortage: This barrier mentioned above applies particularly to the installation
of HPWHSs. Expanding the skilled workforce through training and education of contractors is
critical to ensure proper installation and maintenance of the improved heat pump and HPWH
technology.

For PY2023 TRM, the HPWH measure was updated to accommodate a midstream program
delivery to help increase participation with the measure. Midstream program delivery can allow
the utilities to work together to reach more distributors and have more of an impact on the
market as well as provide a streamlined path to customers’ homes.

3.1.4 Smart Thermostat Incentive Program (Both an Efficiency and Demand
Response)

Key Finding: Smart thermostats were installed across all utilities utilizing several different
program delivery types such as upstream, midstream, online marketplaces, and direct
installations.

In PY2022, residential energy efficiency programs installed over 9,000 smart thermostats across
eight utilities, saving 8,746 MVWh. The majority of energy savings can be attributed to upstream
retailer programs. Upstream delivery is highly cost-effective, and smart thermostats are
relatively easy for customers to install themselves, making the measure a good candidate for
upstream programs. Some utilities have focused on smart thermostat programs, while others
have incorporated them into their existing retailer programs. While growth in residential smart
thermostats leveled off from PY2021 to PY2022, the measure was quickly able to gain traction
in its first years of implementation as it was added to the TRM and program offering in PY2019.
It was identified that an additional segment with considerable potential for smart thermostats is
small businesses. Therefore, a commercial smart thermostat deemed savings was developed
and is available for use starting with the PY2023 TRM. Therefore, we may see another bump in
savings growth as this new customer segment is added.

6 Heat Pump Water Heaters Tax Credit | ENERGY STAR
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Figure 17. Historical Smart Thermostat Energy Savings
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Some utilities are also including smart thermostats in their online marketplaces with the
opportunity to purchase smart thermostats directly and enroll in the utility residential load
management program at the point of purchase. In this case, the customer receives an energy
efficiency incentive and additional incentives if they participate in the residential load
management events. Residential load management programs include smart thermostats
incentivized by programs and existing smart thermostats.

3.1.5 Low-Income and Hard-to-Reach Programs

Key Finding: All utilities serve LI customers, working to better reach customers through a
variety of program design and delivery methods, including (1) conducting outreach to better
facilitate the participation of underserved segments such as multifamily; (2) increasing HVAC
implementation in addition to traditional weatherization measures; (3) expanding partnerships
with community organizations; and (4) redesigning the program qualification process.

Investor-owned utilities (IOU) are required to achieve no less than five percent of their total
demand reduction goal through programs serving HTR customers (16 TAC § 25.181(e)(3)(F)).
In addition, the Electric Reliability Council of Texas (ERCOT) utilities are required to spend no
less than ten percent of each program year’s energy efficiency budget on a targeted LI
efficiency program (16 TAC § 25.181(r)). The qualifying income level of 200 percent of the
federal poverty level (FPL) is the same for HTR and LI programs, though the programs are
implemented differently. In PY2022, the eight utilities collectively spent $23,353,263 on
incentives across all offered LI weatherization and HTR programs. While some utilities
increased incentive spending in 2022 from 2021, the overall incentive spending was slightly
lower in 2022 but higher than in 2020. Figure 18 below shows the historical incentive spending
for HTR and LI programs from PY2018 to PY2022.
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Figure 18. Historical HTR/LI Incentive Spending for PY2018-2022
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All of the utilities worked with PUCT staff and the EM&V team to implement new program
qualification processes starting in PY2021 that have expanded the avenues to program
participation as well as streamlined qualification through the US Department of Housing and
Urban Development (HUD) geographic data. One utility developed a tool that contractors can
use in the field to automatically qualify homes with the HUD geographic data.

Several utilities have implemented strategies to increase participation in HTR segments. Some
LI and HTR programs have targeted offerings within comprehensive retrofit programs to reach
segments within the LI customer sector that have experienced substantial barriers to energy
efficiency, such as multifamily homes. In addition, HVAC measures have historically been more
difficult to implement through the programs, and there has been a concerted effort to increase
HVAC in addition to weatherization measures that have traditionally been the majority of
program savings. Some utilities have developed community partnerships, such as working with
food banks to distribute energy efficiency kits or Habitat for Humanity to reach neighborhoods.

Another avenue to improve program reach is through stakeholder feedback and coordination
with other funding sources. PUCT staff tasked their EM&V contractor to facilitate Stakeholder
Working Groups (see Section 3.2) with one specific working group focused on LI and
underserved segments. An outcome of this working group was to re-visit the definition of LI from
the current FPL to average median income (AMI) as a more equitable metric. In addition, the
working group discussed other funding sources, such as federal tax credits and future state
energy conservation office (SECO) programs, that could complement |OU offerings. SECO is
receiving IRA energy efficiency program funds that are available through September 30, 2031,
with approximately $690 million allocated to Texas through the Home Efficiency and Home
Electrification Rebate programs.'” While SECO is waiting on Department of Energy (DOE)

7 Biden-Harris Administration Announces State And Tribe Allocations For Home Energy Rebate Program
Department of Energy.
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guidance before fully designing the programs, they are planning programs that improve the
energy efficiency of low- and moderate-income residential customers through directly rebated
equipment installed in homes and through point-of-purchase discounts available through
retailers. Types of rebated equipment can include electric heat pump clothes dryers; electric
panel and wiring upgrades, electric stoves, cooktops, ranges, or ovens; heat pumps for space
heating and cooling; HPWHSs; air and duct sealing; insulation; materials to improve ventilation;
and potentially other energy-saving technologies. Many of these measures are also included in
the IOU programs. SECO would like to start program implementation in 2024. PUCT staff have
started informal conversations with SECO to provide information that could facilitate cooperation
between future SECO programs and the IOU programs. Cooperation can benefit Texans
through more comprehensive offerings and expanded reach through coordinated IOU and
SECO offerings.

3.1.6 Small Commercial and Industrial Retrofit Program

Key Finding: Utilities provide small commercial and industrial businesses enhanced
administrative, technical, and incentive support through dedicated small business programs or
within other commercial programs.

Six utilities provide a dedicated small business program (sometimes called the “Open”
program), and the remaining two utilities provide small business services through the standard
program offerings. The addition of the midstream programs to the commercial portfolio also
provides accessibility to program incentives to increase energy efficiency through their normal
purchasing at a commercial distributor. Upstream programs are also assumed to support the
small business sector. Outside the dedicated small business programs, the participants are not
tracked as small businesses, so the EM&V team cannot determine the historical participation or
benefit provided to small commercial and industrial customers across all utilities.

The dedicated small business programs typically offer a limited set of measures that are
applicable to most businesses. The offerings primarily include a lighting retrofit with limited
HVAC, controls, shell, and refrigeration offerings. Commercial smart thermostat deemed
savings was also added to the PY2023 TRM, opening up demand response participation
opportunities. It is critical to connect these customers with the additional program offerings in
standard offer programs (SOP), market transformation programs (MTP), and pilots to expand
small business participation. Midstream programs are effective in expanding small businesses'
energy efficiency by incorporating the incentives into the normal sales process through their
local distributor; the most effective are HVAC, food service, and refrigeration midstream
programs, which are expanding rapidly in utility portfolios.

3.1.7 Monitoring-Based Commissioning Program for Large Commercial
Buildings

Key Finding: Monitoring-based commissioning (MBCXx) is currently delivered through utility
program implementers in various ways.

MBCx is a process that maintains and continuously improves building performance over time. It
typically begins with a standard retro-commissioning, which will adjust the building to operate
more like it was intended in the original design of the systems. MBCx follows retro-
commissioning with follow-up services to tune the building to operate more efficiently and
identify and fix individual equipment that may have failed.
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Two utilities have dedicated retro-commissioning programs, and two other utilities offer more
targeted energy management programs. These four programs offer variations on MBCx through
technical support to develop a plan to alter operations, controls, and behaviors to create
sustainable annual energy savings. The programs claim energy savings through the TRM
Volume 4 measures: nonresidential measurement and verification or behavioral measure
overview, which require monitoring of energy consumption in the 12 months prior to the
improvement and 12 months after the completed adjustment. Some projects continue to adjust
year after year and build energy savings over time.

Outside the four dedicated programs, other utilities have offered similar custom project
implementation that uses the measurement and verification (M&V) approach through their MTP
programs. However, the projects in these programs do not typically have an opportunity to
complete the ongoing support services associated with MBCx-type services. The EM&V team
provides technical assistance to utilities expanding custom projects or implementing M&V
projects, starting in the planning stages to an evaluated result, which has supported the
diversification of implementation contractors and project contractors. Utilities can consult with
the EM&V team to adjust program design to support claiming energy for MBCx projects and
other similar efforts at commercial and industrial facilities.

3.1.8 Central Air Conditioner with Smart Thermostat Control for Demand
Response

Key Finding: Three of the eight Texas utilities offer residential load management programs.
The programs have seen significant increases in participation and savings until PY2021. Lower
participation levels and capped program budgets have contributed to a slight decrease in
savings in PY2022.

Residential load management programs are designed to manage kilowatt usage during summer
peak demand periods. Of the three Texas utilities that offer their customers a residential load
management program, two programs utilize a smart thermostat control strategy, and the other
program utilizes direct load control devices.

Since PY2019, the number of targeted residential thermostat devices has been increasing
across the three residential load management programs. Figure 19 shows the total megawatt
savings (demand reduction) and program costs of the residential load management programs
by program year from 2019. Despite the increased number of targeted thermostat devices,
lower participation levels and capped program budgets have contributed to a slight decrease in
savings in PY2022.
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Figure 19. Total Statewide Gross Demand Reduction and Program Budget
by Program Year—Residential Load Management Programs PY2019-PY2022
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3.1.9 Water Heater for Demand Response

Key Finding: Texas residential load management programs use smart thermostats to manage
kilowatt usage during summer peak demand periods. The current M&V approach in the TRM
can support expanding the programs to include other measures, such as water heaters.

Three of the eight Texas utilities that offer residential load management programs solely use
thermostat devices to reduce electricity load from air conditioning during summer peak demand
periods. However, there is considerable potential to expand the programs by including water
heaters. Figure 20 shows that, based on the 2020 Residential Energy Consumption Survey
(RECS)'®8, air conditioning is responsible for 39 percent of residential electricity end-use
consumption in the West South-Central region, followed by space heating (17 percent) and
water heaters (16 percent).

Expanding the residential load management programs to include other measures, including
water heaters, can be supported by the current M&V approach outlined in the TRM.

8 US Energy Information Administration (EIA) 2020 RECS Survey Data, Table CE5.1a Detailed
household site electricity end-use consumption, part 1 - totals
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Figure 20. Residential Energy Consumption in West South-Central (2020 RECS)
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3.1.10 Electric-Vehicle-Managed Charging

Key Finding: Due to the high cost of the measure and low savings potential, the residential
sector has seen limited participation in the electric vehicle (EV) charger measure. However,
managed charging of privately- owned commercial fleet charging provides an opportunity for
peak demand management.

In PY2022, one utility installed 19 residential EV chargers, saving a total of 469 kWh annually.
The savings rate on the ability to claim energy efficiency savings is small and will have a limited
impact on the overall portfolio.

One utility is implementing a managed EV Charging Research and Development (R&D) study in
2023 to determine the viability of a peak demand or energy consumption reduction strategy
through commercial fleet EV charging. The data collection will focus on the behaviors
associated with commercial fleet charging management, the expected growth of EVs in
commercial fleets, and the ability to gather data analytics from currently operating EV fleets. The
goal of the research is to identify a viable calculation process for managed EV charging. This
study is an initial step to integrate managed charging opportunities into the energy efficiency
program portfolios.
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3.2 STAKEHOLDER INPUT SUMMARY

In its oversight role, the PUCT supports the continuous improvement of the programs through
feedback from the statewide collaborative group, the EEIP. The PUCT’s energy efficiency rule,
16 TAC § 25.181(q), outlines the role of EEIP and includes a requirement that the PUCT use the
EEIP to develop best practices. In addition to year-round communications via the EEIP listserv
and filing materials in EEIP Project No. 38578, the PUCT hosts biannual EEIP meetings. In
response to stakeholder interest in the IOU’s energy efficiency programs, PUCT staff launched a
stakeholder input process at the October 2022 EEIP meeting.

Based on the ideas generated at this EEIP meeting, PUCT staff tasked Tetra Tech—in its role as
the EM&V contractor—to develop a survey for the EEIP with the goal of forming and facilitating
stakeholder working groups around priority topics.

Key results from the working groups include the working group’s best practices, overarching
themes, and key issues that could be addressed by legislation, future rulemaking, and/or process
improvements. These were summarized at the March 2023 EEIP meeting with detailed results
filed in Project No. 38578. The detailed results can also be found in this report’s appendix.

3.2.1 Survey Responses and Working Group Participants

Forty-seven companies and
organizations completed the — Regulated Utility
survey, and 44 participated in
one of the four working groups
outlined below.

l — Clean Energy or Environmental Group

S Trade Ally (Contractor, Builder,
i7s Y Distributor, Retailer, Manufacturer)

Represented companies and
organizations included l Total
implementation contractors (firms 5

that manage program delivery and

- Consulting Firm

Responses by

Low-Income, Ratepayer,

outreach and train trade allies); Stakeholder or Other Advocacy Group
IOUs; clean energy, Group

environmental, and consumer Total rospomean: & ! Retail Electric Provider
advocates; retail electric providers v or Related Association
(REP); trade allies (firms that 12 ‘ Local Government

promote the sale of and/or install Engineering or Architecture Company
energy efficiency measures); Energy Efficiency

consulting firms; and local Implementation Contractor
governments.

The four working groups included:

+  PROGRAM PLANNING discussed the program planning cycle, avoided costs, cost-
effectiveness, performance incentives, and REP participation.

+  PROGRAM GOALS that discussed peak demand goals, energy savings goals, and
considerations that affect goals (marketing, industrial opt-outs, cost caps).

+ LOW-INCOME AND UNDERSERVED SEGMENTS discussed LI and HTR programs,
other underserved sectors, and coordination with other programs and funding sources.

+ DEMAND RESPONSE/LOAD MANAGEMENT discussed the role of the programs in the
energy efficiency portfolio, including peak kilowatt contributions, peak periods, and best
practices.
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Next, this summary includes the best practices developed by the working groups, overarching
themes, and key issues to be addressed in a legislative change, future rulemaking, and/or
process improvements.

3.2.2 Best Practices

The working groups developed best practices to serve as guiding principles for future programs.

Focus on the customer by providing tangible value (energy savings, demand
reductions, increased affordability, and resiliency) with multiple options to
participate in a “big tent” approach to meet and engage the customer where they
are.

o Programs should be easy to understand and participate in and include customer
education.

o Coordinate across multiple market actors to reach and engage customers.
o Offer multiple technologies/measures as options for program participation.
Integrate energy efficiency and demand response when feasible.

o Capturing the value of demand response and energy efficiency together is good
for customers and the grid.

o For residential customers, understanding the readiness of the home in terms of
its energy efficiency is important.

o For commercial customers, offering choices that consider their risk/reward
tolerance is important so that their production or operations are not seriously
impacted.

Complement other offerings (i.e., ERCOT programs) and coordinate with other
market actors (i.e., REPs, service providers) and data sources (i.e., Texas
Department of Housing and Community Affairs).

o Coordinate to bridge the gap to access data so implementors can make it simple
to evaluate and be broad in the solicitation of programs.

o An example of complementing other program offerings is an IOU pre-screening
the customer to ensure their home is smart-thermostat-ready through an audit or
weatherization program or based on new construction.

Improve grid resiliency and reliability (i.e., geotargeting (using location data),
distributed energy resources (DER) integration, and seasonal needs)

o “ltis important to understand the problem we are trying to solve.” Historically, it
has been summertime afternoon system demand. However, issues are changing
and different for each utility service territory, whether bulk system issues, market
issues, or distribution levels; having the flexibility of geotargeting is important.

o There is an excellent opportunity for each 10U to study their local distribution-
and transmission-related needs and assign a value to them.
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o Tap into potential across all eligible customer segments.

O

All customers (excluding industrial opt-outs) are paying for these programs, yet
not all are realizing the benefits.

HTR goals should include all underserved customer segments to further
encourage realizing the potential across all eligibility segments.

« Employ consistency with the flexibility to adapt to different markets and local
system needs.

O

While recognizing the need to adapt to each unique utility service territory,
programs could run more efficiently by involving relevant market actors in the
program design phase and looking at ways to run multi-year and statewide
programs to the extent possible.

There is an opportunity for each IOU to study its local distribution- and
transmission-related needs to identify how bundled energy efficiency and
demand response can help meet system needs.

e Accurately reflect the value of the demand response and energy efficiency to the

grid.

O

Legacy energy efficiency portfolios typically only have rules to evaluate the cost-
effectiveness of energy efficiency products and demand reductions during peak
periods. As needs evolve, portfolios need more flexible products and tools to
implement best practices to realize the value they bring to the grid.

3.3 OVERARCHING THEMES

Common themes emerged across working groups:

O

O

Changes to the statute and regulatory framework, coupled with increased
transparency and coordination, could be instrumental in improving energy
efficiency services to customers. To implement identified energy efficiency
best practices, changes to the energy efficiency rules (16 TAC § 25.181 and

§ 25.182) and legislative changes to the statute are likely needed. However,
process improvements can also be accomplished through more transparent
and/or better-organized reporting, performance metrics, and increased
coordination with REPs and other market actors.

A myriad of issues affects the feasibility of future goals, some of which
could be addressed in the regulatory framework. Understanding the
comprehensive landscape is critical to making any rule changes. Definitions,
process timelines, calculations, legislative changes, etc., are all interdependent
and will require a holistic view when making any adjustments. Discussed issues
include customer cost recovery caps, administrative and R&D cost caps,
marketing needs, how rigidly goals are set, how avoided costs and program cost-
effectiveness are calculated, rate class designations, the role of demand
response in the energy efficiency portfolio, and utility performance bonuses.
External issues include rising baselines, other programs/funding sources, and
markets.
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O

Benefits from the energy efficiency portfolios can be better captured and
conveyed. If reasonable methodologies are identified, avoided cost calculations
could include grid and transmission and distribution (T&D) benefits and/or cost-
effectiveness testing could be modified to include grid, T&D benefits, and/or non-
energy benefits. In addition, more comprehensive reporting across the entire
state (i.e., IOUs, cooperative and municipal utilities, industrial opt-outs) could
better measure where the state is in energy efficiency and where it should go.

Complexity adds barriers and costs; streamlining and flexibility foster
success. The programs have multiple objectives, some of which are reflected in
separate goals: peak demand reductions, energy savings, and serving LI and
HTR customers. Objectives and goals do not work in isolation; they need to be
considered comprehensively and allow flexibility across different service
territories to meet different needs.

3.4 KEY ISSUES

Key issues across the working groups are assigned a priority level (high, medium, low)

based on whether a change in statute or rule is required. A high priority indicates statute or rule
changes are needed. Medium priority items had either areas of agreement or a statute or rule
change may not be needed. A Jow priority indicates that statute or rule language is

adequate, but a process improvement is needed to facilitate change.

e High priority

O

O

O

O

O

peak kilowatt and kilowatt-hour goals,
role of demand response,

peak period definitions,

LI and HTR definitions,

avoided cost of energy and capacity,
cost-effectiveness calculations,
customer cost caps,

planning cycle, and

performance bonus calculations.

o Medium priority

O

O

O

Ll and HTR goals,

geotargeting,

identification of underserved segments,

use of demand response in the energy efficiency portfolio,
program design,

calculation of goals,
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O

O

performance bonus best practices, and

marketing outside of administrative costs.

e Low priority

O

O

O

stakeholder engagement,

EM&V and TRM cycles,

the relative importance of peak kilowatt and kilowatt-hours,
program design,

collaboration with other funding sources and market actors,

transparent reporting of key metrics, and

savings-to-investment ratio retail energy used for LI programs.
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4.0 COMMERCIAL ENERGY EFFICIENCY PROGRAMS

4.1 SUMMARY RESULTS

This section presents statewide summary results, followed by key findings and
recommendations from all relevant evaluation, measurement, and verification (EM&V) activities.

4.1.1 Savings

The statewide program year (PY) 2022 (PY2022) gross savings from commercial sector
programs were:

o 73,742 kilowatts (kW) (demand reduction), and
o 314,315,702 kilowatt-hours (kWh) (energy savings).

As shown in Figure 21, demand reduction results reflected a decrease from PY2019 to PY2020
(77 megawatts (MW) to 69 MW, respectively) but rebounded in PY2021 to 83 MW. Similar
results occurred with energy savings; there was a decrease from PY2019 to PY2020 (388
gigawatt-hours (GWh) to 317 GWh, respectively) and an increase from PY2020 to PY2021
(317 GWh to 385 GWh, respectively). From PY2021 to PY2022, demand savings dipped again
from 83 MW to 74 MW, and energy savings were reduced from 385 GWh to 314 GWh.

Figure 21. Total Statewide Demand Reduction and Energy Savings
by Program Year—Commercial Programs PY2018-PY2022
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As indicated in Figure 22, lighting measures, while still accounting for the majority of the
demand reduction (55 percent) and energy savings (64 percent), have decreased. HVAC has
substantially increased to 30 percent of demand reductions and 20 percent of energy savings,
almost double the prior-year savings.

Figure 22. Distribution of Statewide Demand Reduction and Energy Savings by Measure
Category—Commercial Programs Excluding Load Management PY2018-PY2022"°
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4.1.2 Cost-Effectiveness

Figure 23 summarizes the cost-effectiveness of each utility’s commercial energy efficiency
portfolio. Commercial sector programs were the most cost-effective, with an overall cost-
effectiveness of 4.8 statewide. There is variation in the utilities’ results in the commercial sector
because of the diversity of program designs offered by the utilities.

Figure 23 also summarizes the cost of lifetime kilowatt-hours and kilowatts for each utility’s
commercial sector programs. The cost per kilowatt-hour ranges from $0.008 to $0.016, and the
cost per kilowatt ranges from $7.16 to $15.06. These costs provide an alternate way of
describing the cost-effectiveness of a portfolio of commercial programs; portfolios with a higher
cost-effectiveness ratio will have a lower cost to acquire savings and vice versa.

'® Values less than five percent have been suppressed for visualization purposes.
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Figure 23. Cost-Benefit Ratio and Cost of Lifetime Savings—Commercial Programs PY2022
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4.2 COMMERCIAL PROGRAMS

4.2.1 Program Overviews

This section summarizes the key findings and recommendations from the PY2022 evaluation of
commercial energy efficiency projects. All commercial energy efficiency programs except
midstream and small business market transformation programs (MTP) were a medium
evaluation priority in PY2022. The utilities will consider the recommendations for PY2024
implementation and incorporate them into the PY2024 Texas Technical Reference Manual
(TRM) 11.0 as appropriate.

The EM&YV team conducted a streamlined EM&V effort that couples broad due diligence
verification of savings for the commercial programs with targeted in-depth activities, including
engineering desk reviews, on-site verification, and interval meter data analysis based on the
prioritization of the programs.

The EM&YV team evaluated the commercial energy efficiency programs described below. There
are two program types: standard offer programs (SOP) and MTPs. An SOP is a program under
which a utility administers standard offer contracts between the utility and energy efficiency
service providers (EESP). These contracts specify standard payments based on energy and
peak demand savings achieved through energy efficiency measures, measurement and
verification (M&V) protocols, and other terms and conditions. An MTP is a strategic program
intended to induce lasting structural or behavioral changes in the market, resulting in increased
adoption of energy-efficient technologies, services, and practices.?’ SOP and MTP programs
continue to represent the most significant percentage of statewide savings.

20 PUCT Order, Chapter 25: Substantive Rules Applicable to Electric Service Providers.
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Commercial SOP: The Commercial SOP provides new construction and retrofit installation
incentives for various measures that reduce demand and save energy in nonresidential
facilities. Incentives are paid to EESPs (project sponsors) based on deemed savings or verified
demand and energy savings at eligible commercial customers’ facilities. The utility has a limited
group of participating project sponsors, determined through a selection process. This selection
process is based on meeting minimum eligibility criteria, complying with all program rules and
procedures, submitting documentation describing their projects, and entering into a standard
agreement with the investor-owned utility.

Commercial Solutions MTP: The Commercial Solutions MTP targets commercial customers
that do not have the in-house expertise to (1) identify, evaluate, and undertake energy efficiency
improvements; (2) properly evaluate energy efficiency proposals from vendors; or

(3) understand how to leverage their energy savings to finance projects. Assistance from the
program includes communications support and technical assistance to identify, assess, and
implement energy efficiency measures. Financial incentives are provided for eligible energy
efficiency measures installed in new or retrofit applications, resulting in verifiable demand and
energy savings. Commercial Solutions MTPs can include midstream programs that offer
incentives at the distribution point to installation contractors who intend to install the equipment
for eligible commercial or industrial customers. Specialty midstream programs are implemented
using the Commercial Solutions MTP framework but are operated separately within utilities.

SCORE MTP: The SCORE MTP helps educational facilities (public and private schools, K-12,
and higher education) and local government institutions to lower their energy use; this is done
by providing education and assistance with integrating energy efficiency into their short- and
long-term planning, budgeting, and operational practices. Lowering energy use is also
completed through energy master planning workshops; energy performance benchmarking; and
identifying, assessing, and implementing energy efficiency measures. Energy efficiency
improvements include capital-intensive projects and implementing operational and maintenance
practices and procedures. Financial incentives are provided for energy efficiency measures that
reduce peak electricity demand.

Recommissioning MTP: The Recommissioning MTP offers commercial customers the
opportunity to make operational performance improvements in their facilities based on low-
cost/no-cost measures identified by engineering analysis. Financial incentives are provided to
facility owners and retro-commissioning (RCx) agents to implement energy efficiency measures
and projects completed by approved project deadlines. This program is evaluated as part of the
M&YV and custom energy savings.

Strategic Energy Management MTP: The Strategic Energy Management (SEM) MTP is a pilot
program offering commercial and industrial participants technical support to make operational
adjustments, equipment adjustments, or maintenance improvements to reduce the energy
consumption of existing activities. Technical support and financial incentives are provided to
facility owners to implement energy efficiency measures and projects completed by approved
project deadlines. This program is evaluated as part of the M&V and custom energy savings.

Commercial High Efficiency Food Service MTP: The Commercial High Efficiency Food
Service MTP provides midstream financial incentives through food equipment dealers. The
incentives reduce the initial cost of ENERGY STAR®-certified commercially rated equipment
purchased by restaurants and other commercial kitchens. This program is evaluated as part of
the food service and refrigeration energy savings.
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HVAC Tune-Up MTP: The HVAC Tune-Up MTPs are dedicated programs that directly
implement HVAC system tune-ups. The program typically serves residential and commercial
participants through the same service network. The programs have various names and are
often included under the MTP programs.

Solar Photovoltaic (PV) MTP and SOP: The Solar PV programs are both MTP- and SOP-type
programs, depending on the utility. These dedicated programs provide financial incentives for
commercial customers to install solar PV on-site power generation systems and use the
electricity to offset electricity consumption on the electrical grid. The programs have various
names, and solar PV projects are also included under other MTP or SOP.

Small Business MTP: The Small Business MTP is sometimes referred to as the Open MTP by
Texas utilities. It is designed to assist small business customers with identifying and
implementing cost-effective energy efficiency solutions at their workplace. The program typically
offers limited measures that are applicable to most small businesses. Small business customers
are defined as business customers that do not have the in-house capacity or expertise to

(1) identify, evaluate, and undertake energy efficiency improvements; (2) properly evaluate
energy efficiency proposals from vendors; or (3) understand how to leverage their energy
savings to finance projects.

4.2.2 Commercial Market Transformation Programs

This section presents the Commercial Solutions and SCORE program results, which were a
medium evaluation priority, and the Retro-Commissioning program, which was also a medium
evaluation priority in PY2022.

Utilities also provide specialty programs for food service equipment, solar PV installations, and
HVAC tune-ups. When equivalent measures to these specialty programs are included in the
more general MTP or SOP programs, the findings are identified under the specialty programs.

The EM&YV team conducted desk reviews and on-site verification visits for a sample of projects
from the medium-priority commercial MTP programs. For the desk reviews, the EM&YV team
applied the method prescribed in the PY2022 TRM 9.0 to verify energy savings and demand
reduction for each project sampled. Comparing the evaluated savings to the original utility-
claimed savings (ex-ante) showed agreement in about one- third of the cases; this is lower than
previous evaluations. Some individual projects reviewed had extensive adjustments when
evaluated. Table 16 presents the range of evaluated project-adjusted savings for MTP projects
when comparing evaluated ex-post savings to ex-ante savings. The range identifies the
variability in evaluated results for various MTP programs and provides additional context for the
key findings and recommendations.

Table 16. Range of Evaluated Adjusted Savings for Market Transformation Program

Evaluated adjusted Evaluated adjusted
Program savings comparison (kW) savings comparison (kWh)

Commercial Solutions MTP 8%-291% 6%—273%
SCORE MTP 10%—-988% 10%-338%
M&V and Custom MTP 6%—-125% 5%—-120%

Based on the evaluation results, the EM&YV team has outlined key findings and
recommendations below.
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4.2.2.1 Key Findings and Recommendations

All key findings and recommendations outlined for the commercial MTPs (Commercial Solutions
and SCORE) are equally relevant to the SOP programs. The SOP programs include many of
the same deemed and prescriptive calculations as the MTP programs; the SOP programs also
use custom calculations and M&V methodology to claim savings for projects.

4.2.2.1.1 Lighting Energy Savings

Key Finding #1: The lighting calculation assumption did not consistently match participant
conditions or detailed equipment specifications.

The lighting savings calculations continue to require small wattage adjustments for installed
lighting equipment. However, the other calculation assumptions, which in past years have
required minimal adjustments, required a significant increase in adjustments due to
inconsistencies between the calculation and actual conditions. EM&V was able to identify the
inconsistencies in both the documentation review and on-site verification. The following
calculation assumptions increased the frequency of adjustments:

o Air conditioning type: The air conditioning type was commonly not adjusted per lighting
equipment installed; this was most common in facilities with an air-conditioned office
space and an unconditioned workspace.

o Baseline lighting equipment: The pre-retrofit lighting equipment was identified in several
projects to have a different number of T8 lamps per fixture or use a different ballast than
the lighting calculation. Since the equipment is unavailable for inspection post-
installation, the adjustments were documented through submitted pre-installation photos.

e Building type adjustments: Adjustments continued to be required to match the building
operation to the TRM building type. The most common adjustments were from stand-
alone retail to strip mall retail and various types to public assembly.

e Post-installation verification: Several projects required calculation adjustments identified
during the post-installation verification. These adjustments were made in the final
calculator, although the tracking system did not reflect the adjusted savings.

Recommendation #1: Address increased lighting savings calculation adjustments by
completing a detailed review of the claimed savings calculations, individual line-item
assumptions, and specifications and training on the most frequent sources of adjustments.

Key Finding #2: New construction project calculation assumptions did not match actual
construction.

New construction projects should be verified between the constructed components and the
submitted calculations and documentation. As identified in the last evaluation, new construction
projects are being completed in phases, and the program calculations are required to claim
partial projects that are significantly smaller than the initial project calculation for the entire site.
However, the evaluation identified multiple projects where the fofal interior area, total exterior
area, and area types were incorrectly identified in the initial and final calculations and could not
be attributed to phasing. These adjustments significantly adjusted savings for PY2022
programs.

Recommendation #2: New construction projects should be verified between the actual
constructed components and the submitted calculations and documentation.

TETRA TECH Volume 1. PUCT Statewide Energy Efficiency Portfolio Report PY2022
October 2023
57



Key Finding #3: New construction exterior lighting requires judgment to determine the proper
baseline assumptions.

The previous evaluation identified the ambiguity of selecting Climate Zone 1 through 4 for a new
construction project. The TRM was adjusted to reduce the uncertainty for that component.
However, the definition of the exterior areas is also limited in many submittals. The TRM and
code allow for the definition of various exterior area types (parking, walkway, building facade,
etc.) to determine the code baseline allowable lighting wattage for the project. The exterior
lighting calculations found many calculations were generalized to one type of exterior area.
Further, some calculations did not include lighting fixtures that did not directly serve a purpose
for that area and included areas with no lighting allowance, such as ponds. The new
construction calculation requires an accurate accounting of the lighted area and all exterior
lighting fixtures to determine savings accurately.

Recommendation #3: Provide a detailed accounting of exterior lighting area types, excluding
non-lighted areas and all fixtures installed for new construction projects.

Key Finding #4: Data entry for de-lamping and lighting equipment that was not retrofitted can
inadvertently adjust savings.

While utilities’ lighting calculators are based on the TRM, they work in different ways, and
understanding how the savings are calculated is critical to determining savings. Several projects
claimed increased or decreased savings because of the data entry of de-lamped lighting fixtures
and lighting fixtures that remained in place. Most commonly, the pre-retrofit fixture was entered
into the inventory, but the post-retrofit fixture was left blank for both conditions. In this condition,
some calculators calculated savings that matched de-lamping, and others calculated zero
savings, which did not always match the project. Entering the post-retrofit inventory with a one-
watt LED fixture with zero quantity will typically match a de-lamping condition. Entering the post-
retrofit inventory with a matching fixture and quantity to the pre-retrofit inventory will typically
match a fixture left in place.

Recommendation #4: Review the lighting savings calculator to ensure an understanding of
savings calculated for lighting fixtures left in place and lighting fixtures de-lamped.

4.2.2.1.2 HVAC Energy Savings

Key Finding #1: The HVAC calculation efficiency and capacity did not consistently match Air
Conditioning, Heating & Refrigeration Institute (AHRI) documentation.

The TRM identifies that HVAC calculation should use the installed equipment's AHRI conditions
and published efficiency and capacity. Projects still included the nominal or incorrect efficiency
or capacity values in the HVAC calculation.

Recommendation #1: Confirm calculations match the AHRI documented certificate or match
the documented performance at AHRI conditions for the calculation.

Key Finding #2: Single-packaged vertical air conditioners or heat pumps (SPVAC or SPVHP)
are not included in the TRM.

The DOE provides a required efficiency level for SPVAC or SPVHP. The TRM does not
incorporate this equipment or the baseline efficiency levels for energy savings calculations. At a
minimum, the DOE-specified minimum performance level should be used as the baseline
efficiency level.
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Recommendation #2: Incorporate SPVAC and SPVHP into PY2024 TRM 11.0, Volume 3.
4.2.2.1.3 M&V Methodology and Custom Energy Savings

The M&V methodology claims energy savings for RCx, behavioral, operational, controls, or
custom energy projects. In addition, custom energy savings calculations can be used to
determine the energy savings from projects that can better be addressed by calculating savings.
The M&V methods provide a framework for high-quality verified savings for projects that cannot
be readily isolated through engineering equations or modeling and provide significant energy
savings. The M&V methodology identifies and claims savings from more complicated projects.
Custom engineering calculations are used to determine energy savings associated with
projects. The custom calculation is used where projects are easily defined and do not require
long-term monitoring to identify savings but also do not meet the conditions in the TRM. Overall,
the evaluation found that the M&V and custom calculated projects had agreement with the
original utility claimed (ex-ante) savings about half the time, which was more frequent than the
prescribed projects.

Key Finding #1: M&V plans and custom calculations consistently document calculation
processes but have more limited documentation of assumptions.

M&YV projects and custom calculations need to make engineering decisions on calculation
processes and assumptions to approximate the equipment and operating characteristics best to
determine an accurate representation of the energy consumption adjustments. Most projects
reviewed documented the calculation processes with references or discussion on the choice.
Some projects documented the operating characteristics and other assumptions at the same
level and included written justification. Although, there were some projects reviewed that only
identified assumptions or required a detailed review of the calculation process to determine the
assumptions created.

Clear identification and a written description of the calculations, assumptions, and other
operating characteristics are required for M&V and custom calculations to be reproducible. The
EMA&YV team is accessible in a technical assistance role to work with utilities and the project
implementers to review preliminary or final analysis plans, documentation, and calculations.

Recommendation #1: Provide clear documentation for calculation processes, assumptions,
and operating characteristics for all M&V and custom calculations.

Key Finding #2: The claimed peak demand calculation improperly used the peak demand
probability factor (PDPF) to determine custom savings calculations.

The top 20 hours method is consistently used to determine peak kilowatt savings from M&V and
custom-calculated projects; this matches the comments from previous evaluations. The PY2022
evaluation found that the PDPF factors were not consistently used for weighting the identified
peak demand reductions. In addition, many projects attempted to identify the weekdays in the
PDPF dates matching the normalized year. The selection of the weekdays is not possible for a
normalized analysis because the dates do not represent an actual year.

Recommendation #2: Complete quality assurance on M&V and custom-calculated peak
demand calculations to ensure that the PDPF factors are used in averaging the peak demand
reduction and that the weekday determination matches an actual year.
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Key Finding #3: Custom calculations did not consistently isolate prescriptive savings projects.

Many custom calculation projects include project components that match TRM-prescribed
projects. The savings from the prescribed projects were sometimes claimed and subtracted
from the custom-calculated savings and sometimes incorporated into the custom savings. The
TRM does not provide guidance for a consistent process.

Recommendation #3: Update the PY2024 TRM 11.0 to provide guidance on the custom-
calculated process to claim savings when measures in the TRM are included.

Key Finding #4: On-site power generation is not typically included as a factor in energy savings
calculations.

On-site power generation through combined heat and power plants, solar PV arrays, or other
on-site systems is becoming more common. The on-site generation impacts the amount of
energy reduced from the electrical grid for an energy efficiency project. The TRM does not
currently address how on-site power generation will impact energy savings. However, there is
the opportunity for incentives or payment-for-power to be provided for both energy efficiency
and on-site generation.

Recommendation #4: Update the PY2024 TRM 11.0 to provide guidance for claimed savings
when on-site generation is present.

4.2.3 Commercial Standard Offer Program

This section presents the Commercial SOP program results that were a medium evaluation
priority in PY2022.

The EM&YV team conducted desk reviews and on-site verification visits for a sample of projects
from the medium-priority Commercial SOP program. For the desk reviews, the EM&V team
applied the method prescribed in PY2022 TRM 9.0 to verify energy savings and demand
reduction for each project sampled. Comparing the evaluated savings to the utility-claimed
savings showed agreement in about half of the cases; this is much lower than previous
evaluations. Some individual measures reviewed had extensive adjustments, including one that
reduced the savings to zero. Although, the adjustments do not adjust the overall program
realization rates. The evaluated measures adjusted savings for the Commercial SOP projects
between 3 percent and 132 percent, outside of the project that eliminated savings. The range of
values identifies the variability in evaluated results for the Commercial SOP program and
provides additional context for the key findings and recommendations.

The Commercial SOP key findings and recommendations do not restate the key findings and
recommendations for other programs. However, since measures and program delivery occur
across the programs, the findings and recommendations from other commercial programs also
apply to the Commercial SOP program.

4.2.3.1 Key Findings and Recommendations

The key findings and recommendations for the Commercial SOP program are included in the
Commercial MTP program and the targeted measure-specific food service and refrigeration
programs, HVAC tune-up programs, and the solar PV programs.
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4.2.4 Food Service and Refrigeration MTP

This section presents the food service and refrigeration measures which are located either in
Commercial High Efficiency Food Service MTP programs or incorporated into other generalized
MTP programs. These programs and measures were a medium evaluation priority in PY2022.

The EM&YV team conducted desk reviews and on-site verification visits for a sample of projects
from the medium-priority food service and refrigeration MTP programs. For the desk reviews,
the EM&YV team applied the method prescribed in the PY2022 TRM 9.0 to verify energy savings
and demand reduction for each project sampled. Comparing the evaluated savings to the utility-
claimed savings showed agreement in about two-thirds of the cases. Some individual measures
reviewed had extensive adjustments because the savings were eliminated based on equipment
non-qualification, but project-level savings remained relatively constant between 89 percent and
101 percent.

The food service and refrigeration MTP programs’ key findings and recommendations do not
restate the key findings and recommendations for other programs. However, since measures
and program delivery occur across the programs, the findings and recommendations from this
program also apply to food service and refrigeration measures in other commercial programs.

Based on the evaluation results, the EM&YV team has outlined key findings and
recommendations described below.

Key Finding #1: Residential-rated food services and refrigeration appliances used in
commercial facilities are addressed inconsistently in the TRM.

The TRM identifies that residential-rated refrigerators can claim the commercial level of energy
savings if located in a commercial setting, including master-metered multifamily buildings. The
TRM excludes residential-rated dishwashers from claiming savings if installed in a commercial
location, including master-metered multifamily buildings.

Recommendation #1: Adjust the TRM to allow residential-type food service and refrigeration
equipment to use the requirements and savings from Volume 2 of the TRM when installed in
master-metered multifamily locations.

Key Finding #2: Commercial food service documentation did not consistently identify the
building's hot water source.

Some commercial food service equipment uses the hot water supply in a building along with
supporting energy input sources. The energy savings is determined based on the displaced hot
water supply, and it is required to know the type of water heating.

Recommendation #2: Document the building-level hot water supply for commercial food
service equipment measures.
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4.2.5 HVAC Tune-Up MTP

This section presents the HVAC tune-up measures located either in HYAC Tune-Up MTP
programs or incorporated into other generalized MTP programs. These programs and measures
were a medium evaluation priority in PY2022.

The EM&YV team conducted desk reviews and on-site verification visits for a sample of projects
for HVAC tune-up measures from the medium-priority HVAC Tune-Up MTP programs. For the
desk reviews, the EM&V team applied the method prescribed in the PY2022 TRM 9.0 to verify
energy savings and demand reduction for each project sampled. Comparing the evaluated
savings to the utility-claimed savings showed agreement in about ten percent of the cases; this
is much lower than previous evaluations. Some individual measures reviewed had extensive
adjustments, ranging from 83 percent to over 117 percent. The range of values identifies the
variability in evaluated results for the HVAC Tune-Up MTPs and provides additional context for
the key findings and recommendations.

The HVAC Tune-Up MTP programs’ key findings and recommendations do not restate the key
findings and recommendations for other programs. However, since measures and program
delivery occur across the programs, the findings and recommendations from this program also
apply to HVAC tune-up measures in other commercial programs.

Based on the evaluation results, the EM&YV team has outlined key findings and
recommendations described below.

Key Finding #1: The individual unit tune-up and participant tracking system differs from the
utility project tracking system.

For example, the projects selected from the sample identified an individual participant in the
tracking system; however, it represented a collection of participants that were submitted to the
utility at the same time by the implementation contractor. The implementation contractor
tracking system included information regarding the participant and the units serviced through
the program. This standard tracking system can easily be used, although the utility tracking
system is expected to contain participant-level information per project.

Recommendation #1: Project implementers should provide documentation to the utility to track
participant-level information.

Key Finding #2: The prescribed building type selected did not match predominant building
operations.

The predominant building type is not consistently identified at the building level for the tuned-up
HVAC units. Over one-third of the evaluated building types required an adjustment. Most of the
adjustments involved the implementer using the service building type, although there were two
conditions where the incorrect school type was selected. It appears the building type was not
always adjusted when the unit serviced was located in another building.

Recommendation #2: Provide a quality assurance review to verify the building type matches
the building served by the unit serviced in the energy efficiency calculations.
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Key Finding #3: The capacity of the units tracked did not match the capacity of the units.

The units tuned-up require a capacity to determine energy savings in the calculation.
Measurements are collected, but the calculation is typically completed using the unit nominal
capacity. Approximately one-third of the evaluated projects required a capacity adjustment to
match the nominal capacity of at least some of the units in the project.

Recommendation #3: Provide a quality assurance review to verify unit capacity for the
calculation.

4.2.6 Solar PV MTP and SOP

This section presents the solar PV measures located either in a dedicated Solar PV MTP or
Solar PV SOP program or incorporated into other generalized MTP or SOP programs. These
programs and measures were a medium evaluation priority in PY2022. These results apply to
commercial and residential programs.

The EM&YV team conducted desk reviews and on-site verification visits for a sample of projects
from the medium-priority Solar PV MTP and SOP programs. For the desk reviews, the EM&V
team applied the method prescribed in the PY2022 TRM 9.0 to verify energy savings and
demand reduction for each project sampled. Comparing the evaluated savings to the utility-
claimed savings showed agreement in most reviewed cases, and the adjustments were
relatively small. The range of values identifies the variability in evaluated results for the Solar PV
MTPs and SOPs and provides additional context for the key findings and recommendations.

The Solar PV MTP and SOP programs’ key findings and recommendations do not restate the
key findings and recommendations for other programs. However, since measures and program
delivery occur across the programs, the findings and recommendations from this program also
apply to solar PV measures in other commercial programs.

Based on the evaluation results, the EM&YV team has outlined key findings and
recommendations described below.

Key Finding #1: Projects contain multiple solar PV arrays with individual azimuths and tilts.

Solar PV projects can contain multiple arrays which have different azimuths and tilts depending
on conditions. The calculations for the solar PV array should include savings calculations for
each azimuth/tilt combination and sum the results for the project total. The TRM-prescribed
calculation method does not allow for a combined estimated azimuth and tilt. Solar PV
installations tend to have variations from the design plan that slightly adjust savings; the TRM
provides bins for calculations that allow for these slight variations.

Recommendation #1: Provide a separate analysis for solar PV arrays with unique azimuth and
tilt combinations.
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4.2.7 Program Documentation

Tetra Tech collected and reviewed project documentation from individual sampled projects for
programs with high and medium evaluation priorities in PY2022. The review is completed to
review the completeness of documentation, identify discrepancies between the tracking system
and the installed measure, and review the energy savings calculations for compliance with the
TRM. Based on this work, the EM&YV team offers the following key findings and
recommendations:

Key Finding #1: ENERGY STAR qualification does not document delisted equipment.

The DOE provides a listing and certification for products that meet or exceed ENERGY STAR
minimum requirements. The DOE regularly updates the listing with new products and the
delisting of old products. When a product is delisted, there is no documentation of the date of
delisting. The evaluation found equipment that had been delisted and was also awarded an
incentive. The date of delisting could not be identified; therefore, the equipment was assumed to
be delisted before the incentive.

Recommendation #1: Program documentation should document equipment that meets third-
party certification requirements at the time of submittal or by downloading the ENERGY STAR
or equivalent qualified products list (QPL) at the beginning of the program year.

4.3 SEGMENT OPPORTUNITY ANALYSIS

4.3.1 Wastewater and Water Treatment Plants

Wastewater treatment plants (WWTP) and potable water treatment plants (PWTP) are currently
not completing significant projects within SCORE programs statewide. Many of the facilities are
publicly owned, although there is a potential for private facilities to also benefit from increased
energy efficiency efforts for this segment. To date, the SCORE programs have appeared to
deliver lighting retrofit and HVAC tune-ups to the facilities, but the majority of the energy
consumption is related to pumping and treating. The PY2023 TRM 10.0 has several
immediately applicable measures to support energy efficiency in this segment, such as high-
efficiency motors and installing VFD control on air compressors.

However, the plants are unique in municipal operations because of the industrial process type
operation, and therefore, the improvements in the treatment process require a little more
support than a standard industrial facility project. The best practice is to provide support in a
multi-step process to support the identification, decision-making, and implementation of energy
efficiency projects.

Facility energy assessments: An energy assessment will identify energy efficiency
opportunities for the facility and process. The facility improvements include the HVAC and
lighting improvements of the site, but the assessment should also include the review of the
process systems to identify more efficient equipment or improved controls which will reduce
energy consumption per gallon treated. An annual energy survey is essential for water and
wastewater systems to identify and prioritize opportunities for energy efficiency improvements
and renewable energy options.
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Behavior changes: The facility energy assessment will start an effort at the utility to improve
through no-cost or low-cost improvements by changing how the facility uses energy. The
PY2023 TRM 10.0 includes a measure that details the measurement, verification, and analysis
procedure to claim the energy efficiency identified through these activities. Even if unclaimed,
the identification actions typical of the effort reduce operating costs to treat the potable water or
wastewater. Typical behavior changes are identified in Table 17 below.

Implementing Measures: The most important considerations for implementation of projects at
a wastewater or potable water treatment plant is to ensure the improvement does not impact
water quality and allocating capital in municipal budgeting. This requirement increases the time
it takes to implement measures that should be accounted for in the utility programs.

The tables below detail opportunities to support the energy efficiency of potable water and
wastewater treatment facilities broken out by the ease of implementation using PY2023 TRM
10.0 published for use in PY2023.

Table 17. PNTP/WWTPs Savings Measures with High Ease of Implementation

Measure:

EM&V: considerations

Behavior changes
(PWTPAWWWTP)

Behavior changes that reduce energy
consumption can include turning off non-
essential equipment during peak-power
demand, managing seasonal/tourist peaks,
flexible sequencing of basin use, sequencing
backwash cycles, maintaining motors, dampers,
and fans, and replacing ventilation air filters.

Additional opportunities are also available while
review operations and schedules to determine if
any equipment is optional or can be adjusted to
a lower energy use setting, such as adjusting a

thermostat to a higher setting.

Available to claim at a facility
level through Measure 2.5.1
in VVolume 4 of the PY2023
TRM 10.0.

Electric motors:
install high-
efficiency motors
(PWTPAWWWTP)

Survey existing motors for replacement with
high-efficiency ones. Use energy-efficient
motors on new equipment and create an
emergency motor replacement program.

Available to claim per motor
through Measure 2.7.6 in
Volume 3 of the PY2023
TRM 10.0.

Electric motors:
variable frequency
drives applications

VFDs can save energy by matching motor
speed to load and avoiding full power. VFDs are
best for applications with high peak demand and

Available to claim per motor
through Measure 2.7.8 in
Volume 3 of the PY2023

(PWTPAMWWTP) partial loads. TRM 10.0, or an M&V or
custom calculation can be
completed.

Industrial Gear lubricants and hydraulic oils reduce friction | Available to claim per motor

lubricants for the pumping equipment and therefore through Measure 2.7.10 and

(PWTPAMWWTP) increase the pump's energy efficiency. 2.7.11 in Volume 3 of the

PY2023 TRM 10.0.

Ultraviolet (UV)
disinfection options
(PWTPAWWWTP)

Use low-pressure UV systems for energy
efficiency. Adjust lamp intensity based on the
flow rate or water quality and clean lamps
regularly.

M&YV or custom calculations
are required.
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UV disinfection:
install dose pacing
(PWTPAWWWTP)

Compressed air

upgrades (\WWTP)

Install VFD control
On air compressors
(WWTP)

Variable blower
airflow rate
(VWWTP)

Install solar
photovoltaic
generation system
(PWTPAWWWTP)

Consider adding a dose-pacing system to an
existing UV system to vary UV dose based on
flow and/or UV transmittance.

Reducing air compressor discharge pressure,
reducing leaks, installing advanced sensors and
controls can save energy and improve system
performance.

Baseline air compressors use an inlet
modulation with an unloading mode that can be
replaced by a VFD. The VFD-controlled rotary-
screw air compressor can save energy by better
matching part-load operation.

Use variable air supply rate blowers to match
system demands, replacing a typical baseline
system that throttles airflow discharge.

Solar photovoltaic (PV) electricity systems can
provide a reliable source of renewable electricity
generation; when coupled with electricity
storage, they can provide a stable source of
renewable electricity independent of other
treatment operations.

M&YV or custom calculations
are required.

Available to claim at a system
level either through Measure
2.5.1 Behavior or Measure
2.5.3 M&V in Volume 4 of the
PY2023 TRM 10.0.

Available to claim at a system
level through Measure 2.5.2
in Volume 4 of the PY2023
TRM 10.0 for pumps less
than 75 horsepower.
However, compressors may
benefit from an M&V
approach to calculate
savings.

M&YV or custom calculations
are required.

Available to claim at a system
level through Measure 2.4.2
in Volume 4 of the PY2023
TRM 10.0.

Table 18. PWTP/WWTPs Savings Measures that can be Implemented with Limited Additional Work

m Description EM&YV considerations

Clean lamps and
fixtures
(PWTP/\WWTP)

Fine-bubble
aeration (\WWTP)

Replace centrifuge
with screw press
(WWTP)

Dirt on process lamps and fixtures can
decrease light output by 50 percent; clean
fixtures and lamps regularly with proper
cleaning solutions. The frequency of cleaning
depends on the environment.

Fine-bubble aeration for activated sludge
treatment facilities will increase the efficiency of
aeration. Combining it with dissolved oxygen
monitoring and control will also limit the amount
of aeration supplied.

Replacing the sludge dewatering centrifuge with
a screw press significantly reduces the energy
needed for dewatering.

The cleaning can be included
in the behavior-based
measure, but TRM can
explore the opportunity for
PWTPAMWTP disinfection
tune-ups.

M&YV or custom calculations
are required.

M&YV or custom calculations
are required.
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m Description EM&YV considerations

Replace centrifuge | Replacing the centrifuge with a gravity belt M&YV or custom calculations
with gravity belt thickener significantly reduces the energy are required.
thickener \WWTP) needed for sludge thickening.

Optimize ventilation = Controlling ventilation based on occupancy at M&YV or custom calculations
system control WWTPs will reduce energy consumption by are required.
strategies (WWWTP) | decreasing the ventilation rates to six air

changes per hour (ACH) during unoccupied

periods. The sensor will automatically increase

ventilation rates when someone enters the

building.

Table 19. PNTP/WWTPs Savings Measures that Require Higher Levels of Coordination to

Implement
System leak detection Operations and maintenance practices, Difficult to document and
and repair (PWTP) such as pipe or meter inspection and attach energy savings.

maintenance programs, are critical. New
technology, such as automatic meter-
reading technology and computerized
maintenance management software, can
also be useful in identifying water loss.

Supervisory control and SCADA systems allow remote monitoring M&YV or custom calculations

data acquisition and control of treatment plants. SCADA are required.

(SCADA) can also be used to monitor energy use

(PWTP/\WWTP) and manage peak demand.

Reduce pumping flow To reduce energy usage in pumps, reduce | M&V or custom calculations
and/or head flow, minimize head losses, and avoid are required.
(PWTP/\WWTP) throttling valves.

Sequence well operation | Review well-specific data, including M&YV or custom calculations
(PWTP) energy consumption, to optimize well are required.

operations. Prioritize energy-efficient wells
and sequence operations accordingly.

Staging of treatment Wastewater system personnel and M&YV or custom calculations
capacity \WWTP) designers should work together to develop | are required.

a plan that effectively and efficiently meets

current and projected conditions. Staging

upgrades can help optimize system

response to demand and reduce energy

costs.
Optimize grit removal Use energy-efficient designs, cycle grit M&YV or custom calculations
system \WWTP) pumps, and optimize blower output to are required.
reduce energy consumption in grit removal
systems.
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Measure

Optimize aeration

system \WWTP)

Description

Assess aeration system efficiency,
compare performance indicators, and
consider improvements such as fine-
bubble aeration, dissolved oxygen control,
and variable airflow rate blowers.

EM&\ considerations

M&YV or custom calculations
are required.

Dissolved oxygen

control \WWWTP)

Consider using dissolved oxygen (DO)
monitoring and control technology to
maintain DO levels at a preset control
point.

M&YV or custom calculations
are required.

Chemically enhanced
primary settling (CEPS)
(WWTP)

CEPS is a process that adds chemicals to
primary settling tanks to improve
sedimentation and remove more organics
and solids, reducing the energy
requirements of secondary operations.

M&YV or custom calculations
are required.

Post-aeration: cascade
aeration (WWTP)

Consider cascade aeration for post-
aeration. It’s a topography-friendly
technology that re-aerates effluent without
electricity.

M&YV or custom calculations
are required.

Improve solids capture
in dissolved air flotation
(DAF) system (\WWTP)

Optimize the DAF system by adjusting the
air-to-solids ratio, feeding high solids
content, continuously operating thickeners,
and adding polymers.

M&YV or custom calculations
are required.

Biosolids mixing options
in aerobic digesters
and/or anaerobic

digesters (WWTP)

Evaluate biosolids mixing options, choose
the most efficient technology, and consider
a combination of methods allowing
periodic system shutdown.

M&YV or custom calculations
are required.

Reduce freshwater
consumption/final
effluent recycling
(WWTP)

Use fresh effluent instead of potable water
for process applications and tank
washdown to reduce potable water
consumption and save energy. Include a
pressure tank, pump control system, and
inline filter for additional applications.

M&YV or custom calculations
are required.

Residential or
commercial landscape
irrigation reduction
measures (PWTP)

Implementing landscape irrigation
reduction can reduce electricity by
reducing the amount of water
consumption.

Requires irrigation reduction
measures in the TRM and
research to determine the
amount of electricity saved
per unit of reduced
consumption.
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Measure: Description ENM&V considerations

Generate energy from Biogas from anaerobic digesters can Requires custom calculation.
biosolids \WWTP) generate electricity, provide thermal The Southcentral CHP
energy, or fuel vehicles. Common use is in | Technical Assistance

a combined heat and power (CHP) plant. Partnership (CHP TAP) offers
complimentary screenings,
technical assistance, and
expert advice to help
determine if CHP is a good fit

for the site.
Install wind generation Wind turbines can provide site-generated M&YV or custom calculations
system (PWTP/AWWTP) electricity. are required.
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5.0 RESIDENTIAL ENERGY EFFICIENCY PROGRAMS

5.1 SUMMARY RESULTS

This section presents statewide summary results, followed by key findings and
recommendations from all relevant evaluation, measurement, and verification (EM&V) activities.

5.1.1 Savings

The statewide program year (PY) 2022 (PY2022) gross savings from residential sector
programs (excluding load management) were:

o 128,768 kilowatts (kW) (demand reduction); and
o 416,519,806 kilowatt-hours (kVWh) (energy savings).

As seen in Figure 24, the demand reduction achieved in PY2022 rose slightly higher than in
PY2021 to 129 MW. Energy savings continue to increase yearly, primarily driven by upstream
lighting increases. PY2022 is the last year of residential lighting savings not affected by the
Energy Independence and Security Act (EISA) backstop. Residential lighting savings are
expected to decrease significantly in PY2023.

Figure 24. Total Statewide Demand Reduction and Energy Savings by Program Year—Residential
Programs PY2018-PY2022
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For PY2022, most residential demand savings (excluding load management) were derived from
lighting and HVAC measures. Figure 25 presents the breakdown of savings by measure
category and demonstrates that the utilities have successfully diversified their measure mix for
residential savings.

Figure 25. Distribution of Statewide Demand Reduction and Energy Savings by Measure
Category—Residential Programs PY2018-PY2022%!
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5.1.2 Cost-Effectiveness

Residential sector programs’ cost-effectiveness statewide is 3.6 based on gross claimed
savings. Like the commercial sector, the residential sector’s cost-effectiveness varied among
utilities, with cost-effectiveness results ranging from 2.3 to 5.7; similarly, this is partly due to the
differences in the types of programs offered by different utilities.

Figure 26 summarizes the cost-effectiveness of each utility’s residential energy efficiency
portfolio and the cost of lifetime kilowatt-hours and kilowatts for each utility’s residential sector
programs. The cost per kilowatt-hour ranges from $0.009 to $0.019, and the cost per kilowatt
ranges from $7.76 to $17.50. These costs provide an alternative way of describing the cost-

2" Values less than four percent have been suppressed for visualization purposes.
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effectiveness of a portfolio of residential programs. Those portfolios with a higher cost-
effectiveness ratio will have a lower cost to acquire savings and vice versa.

Figure 26. Cost-Benefit Ratio and Cost of Lifetime Savings—Residential Programs PY2022
Cost-Benefit Ratio Cost of Lifetime Savings ($/kW) Cost of Lifetime Savings ($/kWh)
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5.2 PROGRAM OVERVIEWS

This section summarizes the key findings and recommendations from the PY2022 evaluation of
residential energy efficiency projects. The residential standard offer programs (RSOP), hard-to-
reach (HTR), low-income (LI) programs, and certain residential market transformation programs
(RMTP) were high or medium evaluation priorities. The recommendations are to be considered

by the utilities for PY2024 implementation and will also be incorporated into the PY2024 Texas

Technical Reference Manual (TRM) 11.0 as appropriate.

The EM&YV team evaluated the residential energy efficiency programs described below. Like the
commercial energy efficiency programs, there are RSOPs and market transformation programs
(MTP). The RSOPs provided by the Texas utilities offer standard incentives for a wide range of
measures that are bundled together as a project to reduce system peak demand, energy
consumption, and energy costs. The residential MTPs offered in Texas are designed as a
strategic effort to make lasting changes in the market that result in increased adoption of
energy-efficient technologies, services, and practices. MTPs are designed to overcome specific
market barriers that prevent energy-efficient technologies from being accepted. HTR and LI
programs are also offered to provide comprehensive energy efficiency retrofits for single-family
and multifamily customers who meet the program's income guidelines on the residential side.

Residential SOP: The Residential SOP provides incentives to project sponsors for a wide
range of retrofit measures that reduce demand and save energy, targeting retrofit measures for
residential customers in single-family and multifamily buildings. Incentives are paid to project
sponsors for qualifying measures that provide verifiable demand and energy savings. The
program is open to all qualifying energy efficiency measures, including but not limited to air
conditioning, duct sealing, weatherization, ceiling insulation, water-saving measures, and
ENERGY STAR® windows.
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Hard-to-Reach SOP: The Hard-to-Reach SOP provides incentives to project sponsors for a
wide range of retrofit measures that reduce demand and save energy in residential buildings.
This program is available to customers whose annual total household income is at or below
200 percent of current FPL. Incentives are paid to project sponsors for qualifying installed
measures such as air conditioning, air conditioner tune-ups, duct sealing, weatherization,
ceiling insulation, water-saving measures, and ENERGY STAR windows.

Residential Solutions MTP: The Residential Solutions MTP provides incentives to
customers—through participating contractors—for a wide range of retrofit and new construction
measures that reduce demand and save energy in residential buildings. The program also
provides technical assistance and education on energy efficiency measures. This program is
operated by one utility and is included in this section as it operates similarly to an RSOP.

Residential New Construction MTP: The Residential New Construction MTP provides
incentives to builders to increase the efficiency of new homes above minimum code efficiency.
The utilities partner with raters on this program, who inspect homes and provide energy models
to describe the program-sponsored homes. The utilities compare these energy models with
code to estimate energy savings.

Residential Upstream/Midstream MTP: The Upstream and Midstream MTPs provide
incentives to residential and small commercial customers through in-store discounts at
participating retailers and distributors or through an online marketplace for qualifying high-
efficacy LED lighting, smart thermostats, energy-efficient appliances, and other efficient
equipment. Offering and delivery vary by utility.

Hard-to-Reach Solutions MTP: The Hard-to-Reach Solutions MTP provides incentives to
customers—through participating contractors—whose annual total household income is at or
below 200 percent of current FPL. Incentives are provided for a wide range of retrofits and new
construction measures that reduce demand and save energy in residential buildings. The
program also provides technical assistance and education on energy efficiency measures. This
program is operated by one utility and is included in this section as it operates similarly to an
HTR SOP.

Targeted Low-Income Solutions: The Targeted Low-Income Solutions program offers an
energy audit to qualified LI residents of Texas. Alternatively, the program offers a review of the
home's energy efficiency and the installation of weatherization measures to increase the home's
energy efficiency. A household qualifies if the income is at or below 200 percent of the FPL, and
their home must be able to benefit from being weatherized. Then, after the audit is completed,
the program gives financial and installation assistance to improve the home's energy efficiency.

5.2.1 Residential Standard Offer, Hard-to-Reach, and Low-Income Programs

Key Finding #1: Rightsizing HVAC equipment refers to properly sizing HVAC equipment
capacity to optimize energy efficiency and comfort of the customer. The PY2022 TRM 9.0
allows for upsizing and downsizing if specific requirements are met. Downsizing measures allow
for an increase in savings due to the lower capacity of the new equipment compared to the
existing equipment. Upsizing is allowed but generally must use the more conservative new
construction baseline to account for the higher capacity and efficiency gains of the new system.
The TRM describes how to claim savings for these rightsizing scenarios but does not clearly
define when these requirements are applicable.
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Recommendation #1: Update the PY2024 TRM 11.0 to incorporate guidance on when the
rightsizing threshold is triggered and to clarify what documentation is required for each scenario.

Key Finding #2: The utilities are following different rounding practices for the HVAC measures,
including simple midpoint rounding, industry rounding, and others. Different rounding methods
could cause inconsistencies in capacity or capacity bins used for calculations for different
measures.

Recommendation #2: Update the PY2024 TRM 11.0 to incorporate guidance on which
rounding practices to use and how to apply them to each measure.

Key Finding #3: In some cases, the EM&V site visit staff observed measures, such as air
purifiers, that either had not been installed or were uninstalled by the resident.

Recommendation #3: Update the PY2024 TRM 11.0 to include in-service rates for applicable
measures and different program delivery types.

Key Finding #4: While there has been an improvement in documentation, the EM&YV team
continues to find some cases where the electric resistance heating documentation is limited.

The EM&YV site visit staff confirmed the heating type as a heat pump for a few projects where
the heating type was tracked as electric resistance, but there was no documentation of electric
resistance heating.

In addition, the EM&YV team found during desk reviews where electric resistance was the
tracked heating type, and documentation was provided, that in some cases, the documentation
showed the heating type was a heat pump.

Recommendation #4a: For envelope and HVAC projects where electric resistance
documentation is missing, the EM&V team will apply an adjustment factor to energy and
demand savings. The adjustment factor will be determined in coordination with the TRM
Working Group for PY2024 TRM 11.0.

Recommendation #4b: Increase quality assurance/quality control for envelope and HVAC
projects where the tracked existing heating type is electric resistance to ensure all
documentation is available and model numbers are legible for verification.

5.2.2 Residential New Construction MTPs

Key Finding #1: Documentation was incomplete or not readily available for all components of
the projects. Some projects claimed deemed savings for additional prescriptive measures along
with the modeled new home savings. However, documentation and tracking data for these
measures were not consistent with the requirements in the prescriptive Residential TRM 9.0,
Volume 2.

Recommendation #1: Ensure all measures are tracked individually, and documentation for
additional prescriptive measures follows the Program Tracking Data and Evaluation
Requirements Section in TRM Volume 2 under each measure.

Key Finding #2: Broadly, baseline conditions for the building system (e.g., envelope materials,
fenestration characteristics) are set according to relevant codes and standards. However, the
TRM allows for the use of baseline studies that demonstrate standard practice different than the
statewide energy code.
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Recommendation #2: Ensure baseline studies used to claim a different baseline than the code
or standard are updated periodically to current market conditions.

5.2.3 Low-Income Verification Process Assessment

Starting in 2020, the EM&V team, PUCT staff, and utilities began collaborating to improve the
verification process for the LI programs. This work culminated as part of the PY2021 EM&YV
effort to start implementation in PY2022. It was agreed that the objective of the process
assessment was to “Revise low-income/hard-to-reach eligibility verification to increase the
confidence program services are going to intended customers, improve program outreach,
address participation barriers, and develop efficient administration processes.” This objective
was presented at the March 2021 EEIP meeting, and resulting TRM changes were presented at
the October 2021 EEIP meeting. This section summarizes the process assessment
recommendations, which utilities began implementing in PY2022. The PY2022 EM&YV effort
provides feedback on lessons learned from the first year.

5.2.3.1 Background

Texas utilities provide energy efficiency services to LI customers through a combination of HTR
and LI programs as specified in 16 Tex. Admin. Code (TAC) § 25.181, relating to the energy
efficiency goal. All regulated Texas electric utilities are required to achieve no less than five
percent of their total demand reduction goal through programs serving HTR customers (16 TAC
§ 25.181(e)(3)(F)). In addition, the Electric Reliability Council of Texas (ERCOT) utilities are
required to spend no less than ten percent of each program year’s energy efficiency budget on
a targeted low-income efficiency program (16 TAC § 25.181(r)). The qualifying income level of
200 percent of the FPL is the same for HTR and LI programs though the programs are
implemented differently.

The utilities use program-eligibility certification forms maintained by the PUCT on their website.
The forms differ for single-family and multifamily, but both include a way to qualify for the
programs through other LI programs and services (Category 1) as well as through self-reported
income (Category 2). The multifamily form requires documentation for qualifying programs
under Category 1, but this documentation requirement is not included in the single-family form
Category 1 instructions. On both forms, Category 2 self-reported income is signed by the
customer under penalty of perjury and is subject to a PUCT audit.

The PUCT has revised the income eligibility annually based on updated FPL information, but
the forms have not had major changes for over a decade. Due to the importance of these forms
in determining program eligibility, PUCT staff and the EM&V team agreed to incorporate the
forms into Volume 5 of the PY2022 TRM 9.0. As part of integrating the eligibility certification
forms into the TRM, PUCT staff and the EM&V team worked with the utilities to perform an in-
depth review of the forms and certification processes. The research and recommendations in
this section are part of this in-depth review that informed the TRM additions.

EMA&YV team interviews with the utilities and property managers, comparisons of current
practices with other LI programs, and a study commissioned by Oncor and conducted by the
Texas Energy Poverty Research Institute (TEPRI) indicated an opportunity to increase the
confidence level that the program services are going to the intended LI recipients. These
activities also identified that verification requirements should be as streamlined as possible to
avoid negatively affecting participation. The EM&V team worked collaboratively with PUCT staff
and the utilities to revise the forms to include a number of expansions: (1) additional qualifying
programs and services for Category 1 to provide more options to qualify for the program; (2) all
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multifamily units with qualifying residents regardless of whether they are individually- or master-
metered (3) allowing participants to qualify via geographic location through US Housing and
Urban Development (HUD) LI information, and (4) allowing community action agencies and
social services organizations throughout Texas already qualifying LI programs for other services
to qualify customers for the programs. Even with expanded options, it was determined that an
option to participate via income verification is still needed. Each utility was given the flexibility to
verify Category 2 self-reported income before program approval in a more applicable manner for
their programs.

5.2.3.2 Progress Update

In August 2023, the EM&V team interviewed utility staff to obtain feedback on how the new
eligibility verification process was working. While utility staff reported that it was difficult to
transition from self-reported income, the new geographic qualification has been helpful in
addressing any barriers resulting from the transition as well as streamlining the qualification
process. The geographic qualification is the most used criteria for customers to enter the
program. The expanded list of programs and services was also reported as helpful, but it was
also recognized that an exhaustive list is not possible and EM&V approval of “other” will still be
needed. The most difficult pathway to qualification is Category 2 that uses income and
supporting documentation is needed. While utilities are consistently requiring personal
identifying information (PIl) to be redacted by contractors, Category 2 remains the most difficult
qualification process to implement and verify and best practices are still needing to be identified.
A persistent area of identified improvement is if the IOUs could access the Texas Department of
Housing & Community Affairs (THDCA) low-income customer list to qualify customers. While
access to the THDCA list is in statute and therefore unable to be addressed directly by the
EM&V team or Commission, it is noted that the |IOUs believe this would be helpful to identify
and serve more low-income customers.

5.2.4 Air Infiltration Consumption Analysis

We performed a consumption analysis for houses in the LI/HTR sector that had an air infiltration
measure installed in the first half of 2021, with the goal of determining if the installed measure
had an impact on the kilowatt-hour consumption for these homes. We had meter data from
three utilities: AEP Texas, Entergy, and Oncor. After filtering the meters to ones with enough
high-quality data, we analyzed almost 4,000 meters from AEP and Oncor. We found no
significant difference in the weather-normalized consumption before and after the air infiltration
measure was installed.

5.2.4.1 Filtering the Data

We had meter data for 11,875 meters across the three utilities. To ensure a robust analysis, we
excluded meters that were either (1) missing data needed for the analysis or (2) containing
erroneous data. The four criteria we used to remove meters were:

e the data has a starting date after 1/6/2020 or an ending date before 6/30/2022 (310
meters),

+ the data has a negative kilowatt-hour reading (3 meters),
+ the data has a gap greater than eight hours (7873 meters), and

o tracking data not available (49 meters).
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After these exclusions, 3,862 meters remained that we were able to analyze.

5.2.4.2 Weather Normalization

For each of the remaining meters, the kilowatt-hour consumption was normalized to remove the
influence that temperature has on the consumption and to allow comparison between the
consumption prior- and post-installation of the air infiltration measure. For each meter, the
nearest weather station was located, the most probable heating and cooling setpoints were
computed for that meter, and a model was determined to find the kilowatt-hour consumption as
a function of temperature relative to the heating and cooling setpoints and the hour of the day.
These models are computed separately prior- and post-installation of the measure to accurately
capture the change resulting from the installation.

5.2.4.3 Results

The difference between the weather-normalized kilowatt-hour consumption before installation of
the air infiltration measure and the weather-normalized kilowatt-hour consumption after
installation was computed for each meter. The collection of all of the differences can be seen in
the figure below.

Figure 27. Weather-Normalized Air Infiltration kWWh Consumption Before and After Installation
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As can be seen from the figure, the savings associated with the air infiltration measure for
individual meters varied widely, with some meters having large differences (both positive and
negative). Overall, though, the average savings associated with installing the air infiltration
measure is not significantly different from zero. This result did not change when the data were
separated into the two utilities we analyzed. Neither AEP Texas nor Oncor showed savings that
were significantly different from zero.

A 90 percent confidence interval was computed to verify that the air infiltration measure did not
have a significant impact on the analyzed meters. We found that the average impact of the
installation was between losing 22,600 kVWWh and gaining 23,486 kVWh with 90 percent
confidence, meaning that the impact is not significantly different from zero.
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6.0 LOAD MANAGEMENT PROGRAMS

6.1 SUMMARY RESULTS

This section presents statewide summary results, followed by key findings and
recommendations from all relevant evaluation, measurement, and verification (EM&V) activities.

6.1.1 Savings

The total savings of the programs?2 were:

o 389,682 kilowatts (kW) (demand reduction), and
o 2,009,417 kilowatt-hours (kWh) (energy savings).

The load management programs demand reductions increased from PY2019 through PY2021.
While we see a similar increase again in PY2022, this is primarily due to a new winter load
management program as opposed to growth in the existing programs as in prior years. In
response to Senate Bill (SB) 3 passed in the 2021 legislative session (87 R), the ERCOT
utilities developed winter load management programs. Oncor included their winter load
management program in its energy efficiency portfolio in PY2022. In PY2023, all four ERCOT
utilities included winter load management programs in their energy efficiency portfolios.
Therefore, demand reductions are expected to grow.

Figure 28 summarizes the megawatt and megawatt-hour savings of all load management
programs from PY2018 to PY2022, with fairly consistent growth in megawatts from year-to-year.
PY2021 saw a peak in energy savings due to incentivized smart thermostat savings being
claimed in the program that year. In response to SB 1699 passed in the 2023 legislative session
(88 R), residential load management may also grow in utilities’ energy efficiency portfolios. As a
result of SB 3 and SB 1699, both commercial and residential load management programs will
see growth in PY2023, and likely subsequent years as discussed more below. Plans reported
by the utilities to the EM&V team are summarized in Section 6.3: Residential Load Management
appearing later in this report chapter.

22 pPY2022 total claimed savings include 34,722 kW demand reduction and 104,165 kWh energy savings
from Oncor’s Winter Commercial Emergency Load Management Pilot program.
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Figure 28. Total Statewide Demand Reduction and Energy Savings by Program Year—Load
Management Programs PY2018-PY2022
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6.1.2 Cost-Effectiveness

Figure 29 summarizes the cost-effectiveness of each utility’s energy efficiency portfolio based
on savings of all load management programs in PY2022. Most portfolios were cost-effective,
ranging from 0.9 to 1.8. The cost per kilowatt ranged from $40.59 to $85.76, and the cost per
kilowatt-hour ranged from $0.043 to $0.091. These costs provide an alternate way of describing
the cost-effectiveness of a portfolio of programs. Those portfolios with a higher cost-
effectiveness ratio will have a lower cost to acquire savings and vice versa.

Figure 29. Cost-Benefit Ratio and Cost of Lifetime Savings—Load Management Programs PY2022

Cost-Benefit Ratio Cost of Lifetime Savings ($/kW) Cost of Lifetime Savings ($/kWh)
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6.2 COMMERCIAL LOAD MANAGEMENT

This section summarizes the key findings and recommendations from the PY2022 evaluation of
the commercial load management programs offered by the eight Texas utilities.

The EM&YV team applied the savings calculation methodology prescribed in PY2022 Technical
Reference Manual (TRM) 9.0 on a census of records to calculate energy savings and demand
reductions from interval meter data.

6.2.1 Programs Overview

Commercial load management programs are designed to manage kilowatt usage during
summer peak demand periods. These periods are defined in most utility programs as 1:00 p.m.
to 7:00 p.m., weekdays, June 1 through September 30. These programs are based on
performance and offer incentive payments to participating customers for voluntarily curtailing
electrical load on notice.

While each utility operates a unique load management program, there are many similarities
among them. In general, a dispatch event may be called at the utility’s discretion 30 to 60
minutes in advance of a curtailment event, which generally lasts one to four hours. In most
cases, the utility reserves the right to call a certain number of curtailment events per season,
ranging from 5 to 12, based on the utility. Customers must meet several eligibility requirements,
including but not limited to (1) taking service at the distribution level, (2) meeting minimum
demand requirements, and (3) being equipped with interval data recorder metering. Customers
cannot simultaneously participate in other load management programs using the same
curtailable loads (i.e., double-dipping).

Participants can either curtail their contracted load during a load control event or opt-out if they
wish not to participate. Participants receive an incentive based on the kilowatts they curtail
during the event. Savings for kilowatts and kilowatt-hours are calculated by following the
methodology described in PY2022 TRM 9.0, and an incentive is given to a participant based on
the amount of kilowatts saved. This incentive amount is specified in an agreement with the utility
when enrolling in the program. Participating customers can receive up to $50 per kilowatt saved.
Commercial customers who meet eligibility criteria for the utility can participate directly in the
load management program or through an aggregator or other third party. PY2022 participation
by site is summarized in Table 20 below. The percentage of commercial customers participating
through an aggregator or a third party varies by utility. The majority of commercial load
management participants in Oncor’s programs are through an aggregator, in contrast to Entergy
and SWEPCO, where all customers participate directly.

Table 20. PY2022 Commercial Customer Participation Summary by Utility

Number Number of sites served by
Utility of sites aggregators or third party Percentage

ERCOT AEP Texas 47%
CenterPoint 34 14 41%
Oncor 496 433 87%
TNMP 9 3 33%
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Number Number of sites served by
Utility of sites aggregators or third party Percentage

Non-ERCOT | El Paso Electric 9%
Entergy 8 0 0%
SWEPCO 6 0 0%
Xcel 7 1 14%
Overall 586 459 78%

6.2.2 Key Findings and Recommendations

Key Finding #1: Commercial load management programs continue to increase in terms of
number of participants (1,34822 participants in PY2022 compared to 825 in PY2021; 63 percent
increase). While the average level of cooperation with curtailment events remains relatively
high, it did drop (81 percent in PY2022 from 90 percent in PY2021).

As measured by the number of customers, participation has been steadily increasing since
PY2018, thus resulting in higher savings. Of these participants, the majority (81 percent)
curtailed load when requested for a curtailment event (1,094 of the 1,348 participants). The level
of cooperation (ratio of enrolled participants compared to participants that were able to curtail) in
PY2022 dropped for a few utilities resulting in an average level of cooperation lower than
PY2021 (81 percent in PY2022 compared to about 90 percent in PY2021). The EM&YV team
determines this percentage based on sites with zero or negative savings. In some cases, this
may be due to a meter or technical issue as opposed to non-performance. Two utilities, in
particular, accounted for much of the decrease. A chain store account also accounted for many
of the nonparticipating sites.

Recommendation #1: Follow up with participants who underperform during curtailment events
to determine if future program participation or program-contract estimates of available demand
reduction need to be revised. Include an indicator for participants with no savings due to a meter
or other technical issue as opposed to a performance issue.

Key Finding #2: Utilities demonstrated strong capabilities to apply the TRM calculation method
to savings.

PY2022 is the seventh year in which utilities and the EM&YV team have applied the demand
savings algorithm for commercial load management programs described in TRM 9.0. There is a
mutual understanding of the high 5 of 10 approach. The utility companies, implementers, and
EM&YV team were largely in agreement on final demand savings calculations.

Overall, the utilities applied the high 5 of 10 method correctly to savings and matched the EM&V
team’s evaluated savings. The EM&YV team noted, however, a minor discrepancy in one
instance. When selecting baseline days using the high 5 of 10 method for a few sites, the wrong
day was selected as part of the baseline days because of a tie between two days. The EM&V
adjusted the savings calculation to use the five highest loads closest to the event as baseline
days.

23 Number of participants includes 34 participants of Oncor’s Winter Commercial Emergency Load
Management Pilot program, which was launched in PY2022.
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Recommendation #2a: Continue implementing the demand savings algorithm described in the
TRM and keep active communications with the EM&V team to resolve minor discrepancies in
savings calculations. These recommendations will ensure consistency across utilities and
enhance overall accuracy and transparency.

Recommendation #2b: In case of a tie between the days used to calculate the baseline, follow
the TRM guidance of selecting the five highest loads closest to the event. Additional clarification
will be added to the TRM.

Key Finding #3: There is considerable stakeholder interest in utility load management
programs; information on the programs and participants could be improved for easier public
consumption.

Not all utilities have program manuals detailing the program processes on their websites, and
not all program manuals are updated annually.

Recommendation #3: To foster a clear understanding of the program operations, provide easy
online access to program manuals, update these manuals annually, and consider a summary of
key metrics.

Key Finding #4: Program tracking data tended to lack complete participation information when
assembled by a third-party program partner.

Recommendation #4: \Work with third-party program partners as needed to improve participant
tracking data.

Key Finding #5: Participants’ familiarity with the program, as well as program satisfaction, are
high, with some interested in learning more about certain aspects such as incentives, when and
why events are called, including coordination with ERCOT, and other program options such as a
winter load management program.

At least ninety percent of respondents indicated they are somewhat or very familiar with
program components. When asked what they wish they understood better about the program,
some participants indicated learning more about (1) savings and incentives calculations,

(2) factors used to determine when to call a curtailment event, (3) the winter load management
program, and (4) alignment with ERCOT events.

Satisfaction among customers is also high. Over 70 percent of the respondents rated overall
experience and satisfaction with their utility and program a 9 or more on a 10-point scale. To
improve the program, some customers suggested a post-event follow-up. Curtailment event
feedback could collect information on how customers responded to events, educate participants
on ways to respond, and answer any questions on incentive calculations.

Recommendation #5: Assess communication with program participants and the benefits of
additional communication and education following curtailment events and as part of re-
enroliments.

Key Finding #6: The potential for additional commercial load management program designs
appears to be available as interest in participating in a winter load management program and/or
a geographically focused program is high; average rankings for both are over 4 on a 5-point
scale. There is less interest in a 24/7 program, which received an average ranking of 3.
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When asked to rate their interest in other load management programs, on a 1 to 5 scale, where
1 was not at all interested, and 5 was very interested in participating, interest in a winter load
management program scored highest with a mean score of 4.5. Interest in programs designed
to reduce demand at certain locations based on electric system needs resulted in a mean score
of 4.4. There was less interest in participating in a program that is 24/7 designed to reduce
demand at certain locations based on electric system needs, with a mean score of 3.0.

Over half of the respondents who curtailed load indicated that demand reductions were either
fully automated (27 percent) or partially automated (41 percent). Seventy-nine percent of
respondents who participated in PY2022 curtailment events reported no loss in “personal
comfort or productivity” for themselves or the building occupants because of demand reduction
actions.

Recommendation #6: Continue to assess the role of commercial load management programs
as part of the utility’s overall energy efficiency portfolio within the context of grid and system
reliability.

6.2.3 Impact Results
The total PY2022 savings of all commercial load management programs?* were:

o 317,931 kW (demand reduction), and
o 1,325,637 kWh (energy savings).

The PY2022 savings show a continued increase from PY2021 by roughly 30 MW. CenterPoint
has significant savings among the utilities’ commercial load management programs; however,
the addition of Oncor’s winter load management program is a main driver of the growth in the
statewide demand reductions from PY2021 to PY2022. Figure 30 shows total kilowatt savings
from commercial load management programs by program year.

Figure 30. Demand Savings of Commercial Load Management Programs PY2018-2022
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24 PY2022 total savings include 34,722 kW demand reduction and 104,165 kWh energy savings from
Oncor’s Winter Commercial Emergency Load Management Pilot program.
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Demand savings calculations for most utilities were calculated the same as the evaluation
calculations, indicating that the EM&V team, the implementer, and the utilities follow the TRM
algorithm for savings calculation similarly. Only two commercial load management programs
adjusted their savings to match the evaluated savings. The reason for one of the adjustments is
that, when comparing individual meter savings for one of the commercial load management
programs, it was found that the utility was following a conservative approach by not setting
savings to zero in cases where the calculation methodology produced negative savings. Per
PY2022 TRM 9.0, in cases where the savings algorithm produces negative savings, the
negative savings can be set to zero. The other adjustment was due to a discrepancy in the
calculations for one of the commercial load management programs when a tie occurred
between two baseline days. Both utilities accepted the evaluated results and matched the
claimed savings to those of the evaluated savings. As a result, commercial load management
programs received a realization rate of 100.0 percent for kilowatts and 100.0 percent for
kilowatt-hours.

6.2.4 Participant Survey Results

The EM&YV team completed a telephone survey with commercial load management program
participants to provide process insights for these programs. This section summarizes the survey
findings from this survey effort. Below, we describe the study objectives and methodology and
detailed findings.

Study Methodology

This process study assessed program participants’ experiences with the program. Specifically,
the evaluation aimed to characterize the customer experience in the following areas:

e program awareness and knowledge,

e curtailment process,

e energy management systems (EMS),

o customer satisfaction,

e suggestions for improvement, and

+ interest in other types of load management programs.

The sample for the telephone survey was drawn from the list of customers in the PY2022
tracking databases. Texas utilities were responsive to the EM&YV team’s data request for this
customer survey; however, the quality of the tracking data varied. While some utilities were able
to provide detailed tracking data, including key contact names for customers enrolled in load
management programs, other utilities provided less complete tracking data; this was especially
true when a utility relied on a third party to implement its program.

The EM&YV team completed telephone surveys with a total of 52 commercial load management
participants. The survey was conducted from June 13 through June 30, 2023, at Tetra Tech’s
in-house Survey Research Center in its Madison, Wisconsin office. Emails and letters were sent
the week of June 5, 2023, to provide advance communication regarding the survey. Reminder
emails were sent the following week. Table 21 documents the number of completed surveys by
utility.
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Table 21. Number of Surveys Completed

Number of total
Utility respondents

I\JI

AEP Texas

CenterPoint 14
El Paso Electric 5
Entergy 4
Oncor 18
SWEPCO 3
TNMP 4
Xcel Energy 2
Total 52

In addition, the survey asked respondents about both summer and winter demand response
programs when applicable. Eighty-three percent of respondents participated in the summer
program only, 15 percent in both winter and summer programs, and two percent in the winter
program only. Figure 31 shows the breakdown of participants by program type.

Figure 31. Participants by Program Type (n=52)

Winter only,
1.9%

Both, 15.4%

Summer
only, 82.7%

The evaluation revealed several positive findings, such as high satisfaction with the utilities.
However, reaching program participants was deemed challenging despite multiple attempts (an
average of 11 attempts across all program participants).

Participant Description

The survey respondent data were composed of accounts from various businesses. Figure 32
provides a breakdown of the business segments represented.
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Figure 32. Respondents by Business Segment (n=41)
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Source: Question FIRM1. Don’t know responses are excluded.

Seventy-four percent of respondents surveyed operate modern facilities, defined within this
analysis as operating a facility that was built after 1980. Customer buildings varied in size—for
those customers who knew the square footage of their facility, 18 percent of respondent
facilities were larger than 100,000 square feet, and 81 percent of respondent facilities were
between 2,000 and 100,000 square feet.

Most respondents (73 percent) reported operating hours from Monday through Friday with
consistent hours, 18 percent reported a 24/7 operation, and 8 percent reported various
operating hours. Over one-quarter of respondents (28 percent) indicated that their operation
schedule varied according to the season or production cycle.

Program Awareness and Understanding

The survey gathered information about program awareness and understanding. Nearly all
respondents attributed their program awareness to one of four main sources (multiple sources
were allowed): a previous participant (58 percent), their utility (19 percent), their third-party
aggregator or energy service company (ESCO) (6 percent), or the utility website (6 percent).
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