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1 Executive Summary

In the summer of 2020, Duke Energy Kentucky (DEK or Company) launched the “Peak Time
Credit” (PTC) Pilot, which offers customers the opportunity to lower their electric bill by
reducing electric usage during Critical Peak Events (CPE). Designed for residential
customers, the Pilot is an incentive-based demand response (DR) program based on a Peak
Time Rebate (PTR) rate design. The Pilot was approved by the Kentucky Public Service
Commission on April 27, 2020, under Case Number 2019-00277 and approved for a
research extension for Summer 2022.

The pilot was designed to include up to eight summer CPEs (May to October), two winter
CPEs (November to April), and two flexible CPEs (January - December). Summer events were
from 3 PM to 7 PM, and winter events were from 6 AM to 10 AM. CPE notifications were
generally provided to customers on the day prior to the event, but events could be called
with as little as one hour notification. The Company agreed to implement at most one event
per year with less than one day prior notice. Baseline usage estimates were determined
from the usage history, and credits were paid for any net reduction in usage as compared to
the baseline usage that occurred during the CPE. Participants enrolled in the first evaluation
phase, conducted between August 2020 and October 2021, each received a $0.60 cents
per kWh credit and are referred to as original participants in this report. To evaluate the
impact of differing incentive levels in the second evaluation phase, new participants were
enrolled before the Summer 2022 season and are referred to as incentive test participants.
Approximately half of the new participants received $0.60 per kWh credit while the
remainder of new participants received $1.20 per kWh credit. If no reduction occurred, the
participant did not receive a credit, but was not penalized. Findings from the Summer 2022
season of the Pilot are documented in this evaluation report.1

1.1 Overall Findings

The primary research objective for the incentive test phase of the Pilot was to determine if
customers receiving the $1.20 incentive produced larger load reduction impacts than the
customers receiving the $0.60 incentive.

As part of the evaluation plan approved, the following additional research questions were
investigated in order to provide context to the findings and facilitate a deeper understanding
of impact performance drivers and customer experience:

e Were customers effectively educated and motivated to use the program?

e Did event notifications reach the customer such that they could effectively respond to
the event?

e What were the most common actions participants took to reduce usage during
summer events?

1 Summer 2022 load impacts from the Original Participant group are provided in Appendix A.
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e What were the most common reasons participants gave for not reducing usage
during summer events?

e What were the participants most frequently identified program improvement
recommendations?

e How satisfied were participants with the Pilot, and did it vary by incentive level?

The following subsections provide an additional level of detailed key findings to the research
questions presented above.

1.1.1 Load Impacts

In Summer 2022, a new subset of participants was tested to determine the impact of
different incentive levels on average hourly load impacts per participant. Incentive test
customers received either $0.60 per kWh or $1.20 per kWh. Original participants enrolled in
2020 receive $0.60 per kWh and are included in the table below for reference. In Summer
2022, seven events were called between 3 PM - 7 PM for incentive test customers and
three events were called between 3 PM - 7 PM for original Pilot participants. Table 1-1
displays average hourly load impacts per customer, by incentive segment. Incentive test
customers provided an overall average hourly load impact per customer in Summer 2022 of
0.23 kW or 10.7% while participants receiving $0.60 per kWh provided a reduction of 0.22
kW (9.9%) and participants receiving $1.20 per kWh provided a 0.25 kW reduction (11.6%).
The difference in load reductions was not statistically significant. For original Pilot
participants, average hourly load impacts per customer during the Summer 2022 season
were 0.15 kW or 6.0%.

Table 1-1: Summary of Average Hourly Load Impacts - Summer 20222

Load w/o DR* Load w/ DR

Segment

Impact (kW) Impact (%)

(kW) (kW)
$0.60/kWh 2.21 1.99 0.22 9.9%
$1.20/kWh 2.12 1.87 0.25 11.6%
All Incentive Test 2.16 1.93 0.23 10.7%
Participants
Original Participants 2.53 2.38 0.15 6.0%

*DR represents Demand Response (i.e., a PTC critical peak event).

2 The primary focus of the evaluation was estimating impacts for the incentive test customers. Impacts from
the original participants group were included to provide point of comparison. Note, the event dates for the
Incentive Test and Original Participant treatment groups were different. See Section 3.3 for a comparison of
impacts across the same set of days.
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Key findings pertaining to load impacts from the Pilot include:

Statistically significant load impacts were detected across both incentive levels for
customers in Single-family and Multi-family homes.

At the population level, participants receiving the $1.20 per kWh incentive had
slightly larger load impacts (0.25 kW) than participants receiving $0.60 per kWh
(0.22 kW), however the difference in impacts were not statistically significant.

At the population level, participants receiving the $1.20 per kWh incentive had
slightly lower reference loads than that of participants receiving $0.60 per kWh
though the difference was not statistically significant.

Single-family participants receiving $1.20 per kWh consistently provided larger load
impacts (0.29 kW) than single-family participants receiving $0.60 per kWh (0.24 kW),
though the difference was not statistically significant. Multi-family participants
receiving $1.20 per kWh provided smaller load impacts (0.15 kW) than multi-family
participants receiving $0.60 per kWh (0.18 kW) at the segment level, however the
difference was not statistically significant.

As Summer 2022 was the incentive test participants first event season, impacts
were larger than that of original participants (i.e., 2022 was the third summer of
participation for the original group) on the three common event days in Summer
2022. This is consistent with what was observed in the original pilot population in
prior seasons, with their first event season (Summer 2020) producing load impacts
2.7 times larger than that of Summer 2021.

Original participants’ load impacts were comparable in Summer 2022 to Summer
2021 at the population level.

1.1.2 Process Evaluation

Key findings and recommendations pertaining to the process evaluation include:

Participation Awareness and Motivation

e Most respondents were aware of their participation in the Pilot with 99.6% of
participants recalling their participation.

e The most important reason provided by participants for joining the Pilot was to
save money on their electricity bill, with an average rating of 9.3 out of 10 on
average.

Peak Time Credit Awareness and Notification Satisfaction

e In the post-event survey, the majority (82.4%) of respondents recalled the event
and a majority became aware through email notifications from Duke Energy
(73.2%).

o Respondents generally agreed that Duke Energy notified them in a timely manner
(9.2 out of 10), provided them with helpful information (8.9 out of 10), and gave

3
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them confidence of which hours they can earn credits on Peak Days (9.5 out of
10).

Response to Peak Time Credit Event
e |nthe post-event survey, 80.6% of the respondents reported being home during
the event and 82.4% of respondents took action or changed their behavior due to
the event.

o Customers in the $0.60 per kWh group were home more frequently
(84.9%) during the event than customers in the $1.20 per kWh group
(76.7%), a statistically significant difference.

e The most commonly reported actions taken by participants were turning off lights
in unoccupied rooms, increasing temperature on their thermostat, and shifting
large appliance use. There were no statistically significant differences between
the two incentive groups in terms of actions taken.

e Participants generally find responding to an event to be relatively easy, giving an
average rating of 8.5 out of 10. There was no statistically significant difference in
this rating between the two incentive groups.

e Commonly reported challenges to event response included not being able to think
of any additional actions to take (25.3%), not having any barriers to shifting usage
(14.8%), and already using very little energy (14.0%). There were no statistically
significant differences between the incentive groups in terms of challenges to
reduce usage.

Satisfaction with Peak Time Credit and Incentive Test
e Participants were generally satisfied with Pilot implementation overall (7.7 out of
10), but customers receiving $1.20 per kWh bill credit were statistically
significantly more satisfied (8.1 out of 10) compared to $0.60 per kWh bill credits
(7.3 out of 10).

e Customers would generally recommend the Pilot to others (8.4 out of 10) and
would continue participating in future seasons (88.8%).

o The $1.20 per kWh group was statistically significantly more likely to
recommend the Pilot to others (8.6 out of 10) than the $0.60 per kWh
group (8.1 out of 10).

o The $0.60 per kWh group was statistically significantly more likely to
respond “No” or “Don’t know” when asked if they would continue
participating in the Pilot in the future (12.7%) than the $1.20 per kWh
group (9.3%).

e The Net Promoter Score® (NPS) for the full set of incentive test customers is 46.7.
The NPS for the $0.60 per kWh group is 38.4 while the NPS for the $1.20 per

3 Net Promoter Score is a popular metric used to estimate how likely a customer is to promote a program. It is
calculated by subtracting the percentage of customers who rate their likelihood to recommend the program
from 1 to 6 (detractors) from the percentage of customers who rate their likelihood to recommend the program
9 or 10 (promoters).
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kWh group is 53.7. The difference in scores between the two groups is
statistically significant - however, the positive magnitude of the scores indicate
that there is a large proportion of customers in both groups that would
recommend the Pilot to others.

e Participants receiving $0.60 per kWh bill credits are statistically significantly less
satisfied (6.1 out of 10) with the credits earned than customers receiving $1.20
per KWh bill credits (7.2 out of 10).

e Qut of the customers receiving the $0.60 per kWh bill credit and who planned on
discontinuing their participation in later seasons (12.7% of the overall $0.60 per
kWh group), over two-thirds (8.6% of the overall $0.60 per kWh group) said they
would stay in the Pilot if the credit increased.

e Qut of the customers receiving the $1.20 per kWh bill credit and who planned on
continuing their participation in later seasons (90.4% of the overall $1.20 per
kWh group), over one-third (30.3% of the overall $1.20 per kWh group) said they
would stay in the Pilot if the credit decreased.

Recommendations from Participants

e Respondents were given the opportunity to provide free-form response
recommendations to improve the Peak Time Credit Pilot. In total, 28.8% of
respondents provided suggestions. The bullets below provide a summary of the
suggestions offered by participants.

o Out of the 124 suggestions provided by participants, 24% were to increase
the credit. This represents 6.9% of all survey respondents. While the bill
credit is the primary motivation for enroliment (9.3 out of 10), customers
are the least satisfied with the credit (6.7 out of 10) and would work
harder to reduce usage if the credit were higher (9.0 out of 10). It is worth
noting that a quarter of participants stated that they cannot think of any
other actions to reduce their usage.

» Of the suggestions provided, 26.7% of respondents in the $1.20
per kWh group suggested increasing the bill credits, compared to
21.1% of the $0.60 per kWh group.

o Several participants (8.9% of 124 suggestions provided) suggested
communicating the credits earned swiftly and clearly following an event,
even if no credit was earned. This represents 2.6% of all survey
respondents.

= Of the suggestions provided, 8.0% of respondents in the $1.20 per
kWh group suggested communicating the credits earned swiftly
and clearly following an event, compared to 9.9% of the $0.60 per
kWh group.

o A common recommendation (19.9% of 124 suggestions provided) was to
provide in-depth information on energy savings methods and give
examples of how they may translate to bill credits. This represents 5.7% of
all survey respondents.
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= Of the suggestions provided, 20% of respondents in the $1.20 per
kWh group suggested providing information on energy savings
methods, compared to 19.7% of the $0.60 per kWh group.

Several customers (11.6% of 124 suggestions provided) suggested
creating a Peak Time Credit website or app that tracks participants’ usage,
provides Pilot information and event notifications, and tracks and
contextualizes Peak Day performance. This represents 3.3% of all survey
respondents.

= Of the suggestions provided, 10.7% of respondents in the $1.20
per KWh group suggested creating a Peak Time Credit website or
app, compared to 12.7% of the $0.60 per kWh group.
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2 Introduction

In the summer of 2020, Duke Energy Kentucky launched the “Peak Time Credit” Pilot, which
offers customers the opportunity to lower their electric bill by reducing electric usage during
Critical Peak Events (CPE). Designed for residential customers, the Pilot is an incentive-
based demand response (DR) program based on a Peak Time Rebate (PTR) rate design. The
first phase of the Pilot’s evaluation documented impacts and findings from the first three
event seasons, August 2020 through August 2021. This report documents the second
phase evaluation covering the Summer 2022 season, which aimed to examine the influence
of incentive levels on customer participation and load impacts. This report contains
background information on the Pilot including the Pilot design and the evaluation
methodology in addition to load impacts and process evaluation findings.

The load impact evaluation section presents event-period load reductions for each event day
by customer segment. The process evaluation section presents results from a post-event
survey for Summer 2022. Findings from the Pilot evaluation can inform future decisions
regarding the current pilot or future peak time rebate program.

2.1 Summary of Pilot

The Pilot was approved by the Kentucky Public Service Commission on April 27, 2020, under
Case Number 2019-00277. The Pilot was approved for a research extension for the
Summer of 2022 to evaluate the impact of differing customer incentive levels. Customers in
the eligible population were randomly assigned to receive either the $0.60 or the $1.20
offer and were unaware of the other incentive level. Approximately 1,350 participants were
enrolled in 2022 for incentive testing, with about half under each incentive level. This
resulted in each incentive group consisting of over 650 participants, which was sufficient to
obtain statistically significant load impacts for the duration of the Pilot.

In Summer 2022, seven events were called between 3 PM - 7 PM for incentive test
customers. CPE notifications were generally provided to customers on the day prior to the
event, but events could be called with as little as one hour notification. Baseline usage
estimates were determined from the usage history, and for any net reduction in usage as
compared to the baseline usage that occurred during the CPE, each participant received a
$0.60 per kWh or $1.20 per kWh credit. If no reduction occurred, the participant did not
receive a credit, but was not penalized. Customers who earned credits received email or text
messages regarding earned credit amounts within five business days following each CPE
during the term of the pilot.

2.2 Participant Summary

Duke Energy started recruitment for incentive test customers in May 2022. Participants
were recruited randomly from a list of eligible customers, which included those that were not
enrolled on another demand response program and did not have a past due bill on their
account. All program outreach was conducted through email marketing to reduce cost and
ensure customers that enrolled would respond to email event notifications once the
program began. The recruitment emails included general information about the program
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offering and a link to a webpage with further details and an enroliment form. In total 1,346
customers enrolled, with 679 enrolling at the $0.60 per kWh level and 667 at the $1.20 per
kWh level. Both incentive groups had similar acquisition rates.

Table 2-1: Recruitment Summary

. Recruitment Emails Customers L
Incentive Level Acquisition Rate
Sent Enrolled
$0.60/kWh 31,598 679 2.2%
$1.20/kWh 31,630 667 2.1%
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Table 2-2 displays customer participation in DEK’s PTC Pilot by dwelling and primary heating
fuel type as of the Summer 2022 event season. Approximately the same number of
customers were enrolled in each of the two incentive groups. A significant portion of newly
enrolled customers had unknown heating types. 70.8% of $0.60 per kWh incentive Pilot
participants live in single-family residences, while more than 71.1% of $1.20 per kWh
incentive customers live in single-family residences.? In both incentive groups, roughly 49%
of participants have gas heating.

Table 2-2: Counts by Customer Segment - Summer 2022 Incentive Test

$0.60/ I.(Wh $0.60/kWh $1.20/ I.(Wh $1.20/kWh
Incentive . Incentive .
Segment Particioant Incentive Particiant Incentive
P Percent P Percent
Count Count
Residential Single- o o
Family Combined 481 70.8% 474 71.1%
Residential Single- o o
Family (Electric Heat) 111 16.4% 117 17.5%
Residential Single- o o
Family (Gas Heat) 283 41.7% 282 42.3%
Residential Single- o o
Family (Unknown Heat) 87 12.8% 75 11.2%
ggﬂ‘;ie:éf' Multi-Family | 19g 29.2% 193 28.9%
Residential Multi-Family o o
(Electric Heat) 91 13.4% 87 13.0%
Residential Multi-family o o
(Gas Heat) 56 8.3% 49 7.4%
Residential Multi-Family o o
(Unknown Heat) 51 7.5% 57 8.6%
Total 679 100.0% 667 100.0%

4 Customer counts and results are presented at the customer segment level including the electric versus gas
heating distinction across all seasons to allow for comparison across these groups between seasons.
Customers with electric versus gas heating may have different building characteristics that could lead to
differences in impacts during the summer seasons as well.
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Figure 2-1 illustrates average hourly energy use during event-like days in Summer 2022.
Average summer demand is separated by incentive level and dwelling type, showing single
and multi-family customers separately. Single-family customers have much higher loads
than multi-family customers at all times of the day in both incentive groups. Generally, multi-
family customers’ loads are flatter throughout the day. Both customer segments experience
afternoon peaks during the summer season. Customers receiving a $1.20 per kWh incentive
had very similar loads on event-like days when compared to participants receiving a $0.60
per kWh incentive. This indicates there were no major differences in energy consumption
patterns between the customers who accepted the $0.60 offer and the $1.20 offer.

Figure 2-1: Summer Average Hourly Demand on Event-Like Days
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2.3 Event Summary

Table 2-3 provides a summary of the Summer 2022 event season. Over the course of the
Summer 2022 season, seven events were called between 3 PM - 7 PM for Incentive Test
customers. Original Pilot participants only experienced three of the seven Summer 2022
events. The DEK PTC Pilot events were called on hot days. Daily minimum temperatures
ranged from 59 °F to 75°F, while daily maximum temperatures ranged from 87 °F - 94 °F.
The Summer 2022 event season averaged about 669 $0.60 per kWh incentive customers,
665 $1.20 per kWh incentive customers, and 698 original Pilot customers.

Table 2-3: Summer 2022 Season Event Summary (3 PM - 7 PM Events)

$0.60/kWh | $1.20/kWh Original Min Temp | Max Temp

e D Participants | Participants | Participants (°F) (°F)
6/14/2022 676 668 703 75.0 94.0
6/15/2022 676 668 703 75.0 91.0
6/21/2022 676 668 - 59.0 92.0
7/6/2022 665 668 - 73.0 94.0
7/20/2022 666 663 - 73.0 91.0
7/28/2022 662 660 - 71.0 87.0
8/3/2022 662 658 689 68.0 90.0

Average 669 665 698 70.6 91.3
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3 Load Impact Evaluation

One of the primary objectives of the PTC Pilot evaluation is to estimate the load reduction
during the event days for PTC participants. For the Summer 2022 season, a hew objective
was to compare the load impacts across the $0.60 per kWh and $1.20 per kWh incentive
level customers. This section summarizes the methodology used to estimate load impacts
and the resulting load impacts for the Pilot and for each incentive level, dwelling type, and
primary heating fuel type. The Summer 2022 load impacts of original pilot participants were
also evaluated and detailed in the Appendix.

This section utilizes two terms that may require clarification. Demand Response (DR)
denotes a program like the Peak Time Credit Pilot, which incentivizes customers to reduce
their load during specified event periods. When this report displays load with and without DR
in figures and tables, it represents customer load during CPE hours for customers enrolled
or not enrolled in the Pilot, respectively. Figures including hourly load shapes illustrate kW
demand on an hourly basis, which is equivalent to kWh.

3.1 Methodology

The primary challenge in estimating load impacts for opt-in programs, where there is no
randomized controlled trial, is estimating how much electricity participants would have
consumed in the absence of the treatment. The estimated usage in the absence of the
treatment is referred to as the reference load or counterfactual. To estimate load impacts,
Resource Innovations compared participant load to a matched control group during each
hour during the events and selected proxy days. The matched control group was selected
from a pool of customers not enrolled in the PTC Pilot. Resource Innovations matched
participants with nonparticipant customers - the control group - based on similar usage
during proxy days and customer class (dwelling and primary heating fuel type). The impact
estimates represent the difference in loads for the participant and control group customers
during the event period minus any difference in load between the two groups during the
same hour on proxy days- this approach is referred to as a difference-in-differences
analysis.

3.1.1 Control Group and Proxy Day Selection

Resource Innovations developed matched control groups via propensity score matching. A
matched control group is the primary source for reference loads which are used to estimate
impacts. The method used to assemble the matched control group is designed to ensure
that the control group’s load on event days is an accurate proxy for Pilot customer load, had
an event not taken place. First, a pool of potential control customers was established. There
were approximately 20,000 potential control customers chosen for the incentive test Pilot
population of around 1,300 customers. The potential control customers were selected to
have similar monthly usage, geographic locations, household size, and customer segments
as the treatment customers.

Then, the actual control group was selected using a propensity score matching model to find
customers in the control group pool who had load shapes most similar to Pilot customers.

12
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A probit model was used to estimate a propensity score for each treatment customer and
potential control candidate. Observed characteristics such as customer class and load
profiles are explanatory variables that are used to predict whether or not a particular
customer enrolled in the treatment or not. The probit model outputs propensity scores for
each customer indicating how likely they are to be in the treatment group given the
observable characteristics used in the model. Treatment customers are matched to a
customer in the control group with the most similar propensity score. This process helps
eliminate the difference between the treatment and match-controlled group on the matching
variables.

To select the probit model which picked the best match for each treatment customer, we
evaluated several model specifications. For each model, the customer load shapes for both
the treatment and the control customers on proxy days were checked against each other to
find the closest match. This was done separately for the four customer classes: single-family
space heat, single-family non-space heat, multi-family space heat, and multi-family non-
space heat. During this process, we tested fifteen model specifications using different
observable variables, including usage during typical event hours, average total daily usage,
morning usage, and usage during pre-event hours. During the matching process, the
treatment customer is matched to the control customer who has the most similar propensity
score. If the difference between a treatment customer’s and a control customer’s propensity
score is higher than a set caliper, the treatment customer will not be matched. The model
producing the best matched control group for each customer segment was selected, which
resulted in a mixture of specifications that were used to determine the best-matched pairs
and included the usage during events hours, average total daily usage, pre-event usage, and
morning usage.

13

’ resource
Innovations

Reimagining tomorrow with Nmﬂrladay



KyPSC Case No. 2022-00251
STAFF-PHDR-01-002(a) Supplemental Attachment
Page 17 of 56

Figure 3-1 and Figure 3-2 show the Summer 2022 results of the matched control group for
all $0.60 per kWh and $1.20 per kWh treated customers, respectively. The load profiles
compare control and treatment groups’ use during the average proxy day.

Figure 3-1: Average Hourly Demand (kW) for All $0.60 per kWh Incentive Treatment and Control Customers on
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Figure 3-2: Average Hourly Demand (kW) for All $1.20 per kWh Incentive Treatment and Control Customers on
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Proxy days were selected to ensure treatment and control customers’ usage on event days
were compared to similar non-event days. Each of the event days were matched with eight
additional proxy days, based on the hourly temperature profile from 12 AM - 8 PM. This
process ensured that we compare like-to-like days, so that the load impacts are not biased
by large differences in temperature between event days and non-event days.
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Figure 3-3 displays hourly temperature for all seven Summer 2022 event days and each of
their respective proxy days. Event temperature is displayed in orange while the proxy days’
temperatures are in blue.

Figure 3-3: Average Hourly Temperature (°F) on Event and Proxy Days
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3.1.2 Load Impact Estimation

The load impacts were estimated using a difference-in-differences (DiD) analysis. This
method estimates impacts by subtracting treatment customers’ loads from control
customers’ loads in each hour after the treatments are in place. Then, the difference in
loads between treatment and control customers for the same period on proxy days is
subtracted from the first difference. Subtracting any difference between treatment and
control customers prior to the treatment going into effect adjusts for any pre-existing
differences between the two groups that might occur due to random chance.

The DiD calculation can be done arithmetically using simple averages or it can be done
using a regression analysis. Customer fixed-effects regression analysis allows each
customer’s mean usage to be modeled separately, which reduces the standard error of the
impact estimates by taking into account the fact that it is a single customer with multiple
observations, without changing their magnitude. Additionally, standard statistical software
allows for the calculation of standard errors, confidence intervals, and significance tests for
load impact estimates that correctly account for the correlation in customer loads over time.
Implementing a DiD through simple arithmetic would yield the same point estimate, but the
confidence intervals would be wider than ones estimated by a fixed-effects regression. The
regression model was run separately for each hour of the day, each incentive level, and
each of the six customer classes. This model specification is shown in Equation 3-1 below:
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Equation 3-1: Difference-in-Difference Model with Fixed Effects

kW;, = a + étreat; + ypost, + f(treat X post); s + v; + u;

+ &t forie{1,.. nitand te{1,.. nt

In the above equation, the variable kW; ; equals electricity usage during the time period of
interest, which is measured at an hourly level in this analysis. The index i refers to
customers and the index t refers to the time period of interest. The variable treat denotes
whether customers are enrolled in the PTC Pilot, while the variable post denotes whether it
is an event or proxy day. The treatpost term is the interaction of treat and post and its
coefficient § is a difference-in-differences estimator of the treatment effect that makes use
of the pretreatment data. The primary parameter of interest is 3, which provides the
estimated load impacts of the new rate during each event hour. The parameter u; is the
time fixed-effects, controlling for differences in usage between days, common to all
customers. The v; term is the customer fixed-effects variable that controls for unobserved
factors that are time-invariant and unique to each customer. Parameter a is the model
constant. ¢; ; is the error term for each individual customer and time period.

We estimated the model using both event days and proxy days. Any differences in loads
between the treatment and the control groups for the event period hours on proxy days are
subtracted from differences on PTC event hours to adjust for any differences between the
treatment and the control groups due to random chance.

3.2 Event Impacts

The estimated load impact averaged across all incentive test pilot participants for the
Summer 2022 season was 0.23 kW or 10.7%. Across both incentive levels, single-family
customers had an average load impact of 0.26 kW (10.7%) while multi-family customers had
an average load impact of 0.16 kW (10.9%) during the event hours of 3 PM to 7 PM. The
average impact across all participants receiving $0.60 per kWh was 0.22 kW or 9.9% while
the average impact across all participants receiving $1.20 per kWh was 0.25 or 11.6%.
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3.2.1 Summer 2022 Season — Incentive Test

Table 3-1 displays average hourly load impacts per customer during the event hours of 3 PM
- 7 PM by segment for participants that received a $0.60 per kWh incentive in Summer
2022. As discussed in Section 2, single-family and multi-family customers have very
different load profiles. As a result, the load impacts from these two groups are also very
different. Some participants had an unknown heat type, resulting in six customer segments
within the incentive test population. Average hourly impacts per customer for $0.60 per kWh
incentive participants were 0.22 kW or 9.9% overall, while single-family participant impacts
were 0.24 kW (9.5%), and multi-family participants were 0.18 (11.5%).

Table 3-1: Average Hourly Load Impact (kW) $0.60 per kWh Incentive (Summer 2022)

$0.60/kWh Incentive Customer Segment Lgsc::vc;) Ec;ia?k\le/) ‘ ITKF:Z)Ct ‘ Irr;op;ct
Residential Single Family Combined 2.48 2.25 0.24 9.5%
Residential Single Family (Electric Heat) 2.09 1.93 0.17 8.0%
Residential Single Family (Gas Heat) 2.71 2.42 0.29 10.6%
Residential Single Family (Unknown Heat) 2.23 2.08 0.15 6.6%
Residential Multi-family Combined 1.54 1.36 0.18 11.5%
Residential Multi-family (Electric Heat) 1.39 1.22 0.17 12.5%
Residential Multi-family (Gas Heat) 1.71 1.49 0.22 12.7%
Residential Multi-family (Unknown Heat) 1.62 1.48 0.14 8.4%
All Events Participants 221 1.99 0.22 9.9%

Table 3-2 presents the average hourly load impacts per customer during the event hours of
3 PM - 7 PM by segment for the $1.20 per kWh participants in Summer 2022. Average
hourly load impacts per customer during Summer 2022 for all participants in the $1.20 per
kWh incentive group were 0.25 kW or 11.6%, while single-family impacts were 0.29 kW
(11.9%), and multi-family impacts were 0.15 kW (10.3%).

Table 3-2: Average Hourly Load Impact (kW) $1.20 per kWh Incentive (Summer 2022)

$1.20/kWh Incentive Customer Segment LS;?I:VVC;) B(;f?k;vv/) IT&?; t Irr}&z;ct
Residential Single Family Combined 2.40 2.12 0.29 11.9%
Residential Single Family (Electric Heat) 2.08 1.80 0.27 13.2%
Residential Single Family (Gas Heat) 2.64 2.31 0.33 12.4%
Residential Single Family (Unknown Heat) 2.02 1.88 0.14 7.2%
Residential Multi-family Combined 141 1.27 0.15 10.3%
Residential Multi-family (Electric Heat) 1.26 1.11 0.15 12.1%
Residential Multi-family (Gas Heat) 1.77 1.61 0.17 9.3%
Residential Multi-family (Unknown Heat) 1.32 1.21 0.12 8.8%
All Events Participants 2.12 1.87 0.25 11.6%
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Table 3-3 compares the average hourly load impacts by segment across the two incentive
levels in Summer 2022. Overall, $1.20 per kWh incentive participants achieved slightly
higher load impacts than $0.60 per kWh participants at 0.25 kWh (11.6%) and 0.22 kWh
(9.9%), respectively. Single-family participants in the $1.20 per kWh incentive group
outperformed single-family participants in the $0.60 per kWh incentive group at 0.29
(11.9%) and 0.24 (9.5%), while multi-family participants in the $1.20 per kWh incentive
group achieved slightly smaller load impacts than that of the $0.60 per kWh incentive group
at 0.15 (10.3%) and 0.18 (11.5%). Overall, the combined incentive test population achieved
load impacts of 0.23 kW or 10.7%, with the largest impacts seen in the single-family gas
heat segment at 0.31 kW (11.5%) and the smallest impacts in multi-family unknown heat
segment at 0.13 kW (8.6%).

Table 3-3: Average Hourly Load Impact (kW) Comparison Across Incentives (Summer 2022)

$0.60/kWh $1.20/kWh

. \ All Incentive Test
Incentive Incentive

Customer Segment

Residential Single Family Combined 0.24 9.5% 0.29 11.9% 0.26 10.7%
Residential Single Family (Electric Heat) 0.17* 8.0%* 0.27* 13.2%* 0.22 10.7%
Residential Single Family (Gas Heat) 0.29 10.6% 0.33 12.4% 0.31 11.5%
Residential Single Family (Unknown Heat) 0.15 6.6% 0.14 7.2% 0.15 6.9%
Residential Multi-family Combined 0.18 11.5% 0.15 10.3% 0.16 10.9%
Residential Multi-family (Electric Heat) 0.17 12.5% 0.15 12.1% 0.16 12.3%
Residential Multi-family (Gas Heat) 0.22 12.7% 0.17 9.3% 0.19 11.1%
Residential Multi-family (Unknown Heat) 0.14 8.4% 0.12 8.8% 0.13 8.6%
All Events Participants 0.22 9.9% 0.25 11.6% 0.23 10.7%

* Indicates a statistically significant difference between the $0.60 and $1.20 group load impacts.
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Figure 3-4 displays the magnitude and statistical significance of each of the six customer
classes, as well as that of all participants, all single-family, and all multi-family groups
separated by incentive level. The 90% confidence interval is displayed for each group of
customers as an error bar over their impact. If the error bar crosses zero, the impact is not
statistically significant from zero at the 90% level of confidence. All customer classes display
statistical significance. In the single-family electric segment, the higher incentive level
produced larger load impacts. Comparing between the two incentive groups, this is the only
segment that displays a statistically significant difference between observed load impacts.
However, in the multi-family segment, the lower incentive level produced larger load
impacts, although the difference between the two incentive levels is not statistically
significant. See Figure 3-8 for additional details at the individual event day level to further
explore drivers for this observed outcome.

Figure 3-4: Average Hourly Load Impact (kW) by Customer Class (Summer 2022)
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To examine how event day temperature may impact load impacts, Figure 3-5 compares the
kW impacts from each of the seven event days with the weather variable mean17, which
represents the average hourly temperature between midnight and 5 PM. This variable
captures the heat buildup overnight and is strongly correlated with weather-sensitive
premise-level consumption data. Therefore, it is helpful in predicting premise-level energy
usage, particularly for customers with air conditioning. This figure shows that Summer 2022
events were generally called on warm days but also included some hotter days. The figure
displays a weak but noticeable relationship between meanl17 temperature buildup on event
days and load impacts. The incentive levels are separated out on the Figure to further
examine the impact of incentive level on event response. The $1.20 per kWh incentive level
shows a slightly stronger positive correlation between mean17 and average hourly load
impact. The July 6t event had unusual weather, yielding relatively low load impacts. This
event is reflected in the two dots just below 81 °F and just above 0.10 kW. While July 6th had
a moderately high mean17, the temperature dropped by over 20 °F just prior to the event.
Impacts for each of the events conducted in Summer 2022 are covered in greater detail in
the following section.

Figure 3-5: Comparison of kW Impact and Average Hourly Temperature (°F) between Midnight and 5 PM
(Mean17)
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Load Impacts by Event Day

Figure 3-6 and Figure 3-7 show the average hourly load impact for single-family and multi-
family customers for each event. The events are broken into two figures with the first
reflecting the $0.60 per kWh incentive level and the second reflecting the $1.20 per kWh
incentive level. Error bars represent the 90% confidence interval. When the black bars cross
zero on the y-axis, the results are not statistically different from zero with 90% confidence,
and therefore are insignificant. For $0.60 per kWh incentive customers, the largest impacts
are observed on the first event day (6/14/2022) in both the single-family and multi-family
segments at 0.32 kW and 0.29 kW, respectively. The second-largest event impacts are
observed on the third event (6/21/2022) in both single- and multi-family segments at 0.30
kW and 0.26 kW. The smallest event impacts were observed on the fourth event
(7/6/2022) in both segments at 0.12 kW and 0.10. The multi-family segment impacts are
not statistically significant on 7/6/2022 and load shape and temperature suggest there
may have been a storm on that event date, while single-family impacts were statistically
significant on all event days.

Figure 3-6: Average Hourly Load Impact per Customer - $0.60 per kWh
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Figure 3-7 displays the average hourly load impact for single-family and multi-family
customers for each event for the $1.20 per kWh incentive level customers. The higher
incentive group follows a similar pattern to that of the $0.60 per kWh incentive customers,
with the largest impacts are observed on the first event day (6/14/2022) in both the single-
family and multi-family segments at 0.40 kW and 0.33 kW. The second-largest single-family
event impacts are observed on the second event (6/15/2022) at 0.35 kW. The third
greatest event impacts for single-family customers were observed on the third and sixth
events (6/21/2022 and 7/28/2022) at 0.30 kW, while the second largest event impacts for
multi-family customers were observed on the last event date (8/3/2022) at 0.18 kW. The
smallest event impacts for both segments were observed on the fourth event (7/6/2022) in
both segments at 0.12 kW and 0.08. The multi-family segment impacts are not statistically
significant on the second, third, fourth, and fifth events while single-family impacts were
statistically significant on each of the seven event days.

Figure 3-7: Average Hourly Load Impact per Customer - $1.20 per kWh
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To further investigate the reversal of trend in the load impacts among the multi-family
segments, Figure 3-8 displays the average hourly load impact for the multi-family combined
segment by event date and incentive level. The June 15t and 21st events appear to be the
main drivers of the relatively smaller load impacts among multi-family $1.20 per kWh
incentive participants. The impacts for these event dates are not statistically significant for
the $1.20 per kWh incentive group when evaluated alone. During three of the event days,
the $1.20 per kWh incentive multi-family combined segment had statistically significant load
impacts that were higher than the $0.60 per kWh incentive multi-family combined segment,
while on four event days, the $1.20 kWh incentive multi-family combined segment had lower
impacts that were not statistically significant. The difference in average hourly load impacts
between the two incentive groups are not statistically significant on any event day. Overall,
the multi-family segments have smaller sample sizes than their single-family counterparts
which could be driving noise in the data.

Figure 3-8: Average Hourly Load Impact (kW) Multi-family Segment by Event and Incentive
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Figure 3-9 displays the average hourly load impact for the single-family combined segment
by event date and incentive level. Customers receiving $1.20 per kWh had higher load
impacts than customers receiving $0.60 per kWh on all event days except for the July 7th
event, although the difference in single-family load impacts by event day between incentive

levels is never statistically significant.

Figure 3-9: Average Hourly Load Impact (kW) Single-family Segment by Event and Incentive
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Table 3-4 and Table 3-5 display summaries of all seven Summer 2022 PTC Pilot events.
Table 3-4 presents the results for the $0.60 per kWh incentive level customers while Table
3-5 presents results for the $1.20 per kWh incentive level customers. Each event’s average
event period temperature, control load, treatment load, average hourly load impact per
customer, percentage impact, and 5t and 95t percentiles are displayed. Across all
participants receiving $0.60 per kWh, all daily event impacts were statistically significant at
the 90% confidence level. The largest impacts in magnitude and percentage were seen on
June 14t the hottest event day with an event period temperature of 94 °F, at 0.31 kW or
12.7%. The average event day had an event period temperature of 86.8 °F and impacts of
0.22 kW or 9.9%. Variation in magnitude and percentage impact is highly dependent on
reference load and temperature.

Table 3-4: Average Hourly Load Impact by Event Day (Summer 2022) - $0.60 per kWh

Event Date Event ‘ Load w/o Load w/ ’ Impact ‘ Impact ‘ 5th _ 95th_
Temp. DR (kW) DR (kW) (kW) (%) Percentile | Percentile
6/14/2022 93.0 2.46 2.14 0.31 12.7% 0.21 0.41
6/15/2022 90.3 2.47 2.21 0.26 10.4% 0.16 0.36
6/21/2022 90.8 2.17 1.88 0.29 13.3% 0.19 0.38
7/6/2022 75.3 1.60 1.48 0.12 7.3% 0.01 0.22
7/20/2022 90.8 241 2.21 0.19 8.1% 0.10 0.29
7/28/2022 85.5 2.09 1.91 0.18 8.8% 0.09 0.28
8/3/2022 82.3 2.26 2.09 0.17 7.7% 0.08 0.27
Avg. Event 86.8 221 1.99 0.22 9.9% 0.18 0.26

Across all participants receiving $1.20 per kWh, all daily event impacts except for July 6
were statistically significant at the 90% confidence level. Like the $0.60/kW incentive group,
the largest impacts in magnitude and percentage were seen on June 14, the hottest event
day, at 0.38 kW or 15.8%. The average event day had an event period temperature of 86.8
°F and impacts of 0.25 kW or 11.6%. Notably, participants receiving a $1.20 per kWh
incentive had larger load impacts in magnitude than those receiving $0.60 per kWh on all
event days except June 21st, despite having a lower reference load on all event days.

Table 3-5: Average Hourly Load Impact by Event Day (Summer 2022) - $1.20 per kWh5

Event Date Event ’ Load w/o Load w/ ‘ Impact ‘ Impact ‘ 5th _ 95th_
Temp. DR (kW) DR (kW) (kW) (%) Percentile | Percentile
6/14/2022 93.0 2.40 2.02 0.38 15.8% 0.28 0.48
6/15/2022 90.3 2.39 211 0.28 11.6% 0.18 0.37
6/21/2022 90.8 2.06 1.82 0.24 11.9% 0.15 0.34
7/6/2022 75.3 1.48 1.37 0.11 7.3% 0.00 0.22
7/20/2022 90.8 2.32 211 0.22 9.4% 0.12 0.31
7/28/2022 85.5 2.01 1.75 0.26 12.7% 0.16 0.35
8/3/2022 82.3 2.17 1.93 0.24 10.9% 0.14 0.33
Avg. Event 86.8 212 1.87 0.25 11.6% 0.21 0.28

5 Cells shaded in blue denote results that were not statistically significant at the 90% confidence level.
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Figure 3-10, Figure 3-11, and Figure 3-12 show the average per-customer load with demand
response, load without demand response (reference load), load impact, and hourly
temperature for the average event day for all PTC incentive test participants, the $0.60
incentive participants, and the $1.20 incentive participants, respectively. Very little, if any,
“snapback” occurred after the completion of each event. Snapback is defined as customer
energy usage being higher after an event than what would be expected if an event had not
taken place. For example, snap-back sometimes occurs if customers turned off their ACs or
set their thermostats higher during the event and consequently the temperature inside the
house increased. At the end of the event, the AC will sometimes need to run more than
usual in order to bring the inside temperature back to within the customers’ preferred range;
assuming the thermostat is returned to its pre-event setting shortly after the event
concludes. This can result in increased load in the hours following an event compared to
what would typically be expected on a similar non-event day.

Figure 3-10 shows the average load profile for all PTC incentive test participants ($0.60 per
kWh and $1.20 per kWh combined) across all Summer 2022 event days. The average load
without DR during all event hours was 2.16 kW. The average load with DR during event
hours was around 1.93 kW. This resulted in an average load reduction of 0.23 kW per
customer, or a 10.7% reduction relative to the reference load. Average event temperature
was 86.82° F.

Figure 3-10: Average Hourly Load Impacts per Customer on Average Event Day (Summer 2022)
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Figure 3-11 shows the average load profile for the $0.60 per kWh incentive level
participants and Figure 3-12 shows the average load profile for the $1.20 per kWh incentive
level participants across all Summer 2022 events. Average load without DR during all event
hours for the $0.60 per kWh incentive participants was 2.21 kW, and 2.12 kW for the $1.20
per kWh participants, indicating the $0.60 and $1.20 participants were similar to each
other. The average load with DR during event hours for the $0.60 per kWh participants was
1.99 kW, and 1.87 kW for the $1.20 per kWh participants. Average load reductions of 0.22
kW (9.9%) for the $0.60 per kWh participants and 0.25 kW (11.6%) for the $1.20 per kWh
incentive participants were observed.

Figure 3-11: Average Hourly Load Impacts per Customer on Average Event Day (Summer 2022) - $0.60 per
kWh Incentive
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Figure 3-12: Average Hourly Load Impacts per Customer on Average Event Day (Summer 2022) - $1.20 per
kWh Incentive
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3.3 Load Impacts Comparison with Original Participants

Original group participants produced significant responses to events throughout the past
four event seasons Summer 2022, Summer 2021, Winter 2021, and Summer 2020. In
Summer 2022, a new subset of participants was tested to determine the impact of different
incentive levels on load impacts. Incentive test customers received either $0.60 per kWh or
$1.20 per kWh. In Summer 2022, seven events were called between 3 PM - 7 PM for
incentive test customers and three events were called between 3 PM - 7 PM for original
Pilot participants. Summer 2021 had sixteen events called between 3 PM - 7 PM. Winter
2021 had two events called between 6 AM - 10 AM and Summer 2020 experienced two
events called between 3 PM - 7 PM. Table 3-6 displays average hourly load impacts per
customer, by event season. On the three event days that overlapped with the Original
Participants the Incentive Test customers provided an overall average hourly load impact per
customer in Summer 2022 of 0.27 kW or 11.5% while participants receiving $0.60 per kWh
provided a reduction of 0.25 kW (10.3%) and participants receiving $1.20 per kWh provided
a 0.30 kW reduction (12.8%).

For original Pilot participants, average hourly load impacts per customer during the Summer
2022 season were 0.15 kW or 6.0%. Average hourly impacts per customer during the
Summer 2021 events were 0.14 kW or 6.1% while Summer 2020 impacts were much larger
at 0.38 kW or 15.4%. Average hourly impacts per customer across the two Winter 2021
events were 0.12 kW or 5.6%. Original participants began their participation in the Pilot
during the COVID-19 pandemic, which may have contributed to the large load impacts
estimated during the Summer 2020 season. While original participants load impacts are
smaller than in the first season, they have remained similar in the last three event seasons.
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Incentive test participants also produced relatively large load impacts in their first event
season, Summer 2022. Note that original participants were only called for a subset of
Summer 2022 events. Differences in temperature and reference load also impact average
hourly load impacts displayed below, through time.

Table 3-6: Summary of Average Hourly Load Impacts by Season®

Load w/o DR* Load w/ DR

0,
Season (kW) (kW) Impact (kW) Impact (%)
Summer 2022 o
$0.60/kWh Participants 240 2.15 0.25 10.3%
Summer 2022 .
$1.20/kWh Participants 2.32 2.02 0.30 12.8%
Summer 2022
All Incentive Test 2.36 2.08 0.27 11.5%
Participants
Summer 2022 o
Original Participants 253 2.38 0.15 6.0%
Summer 2021 o
Original Participants 2.37 2.22 0.14 6.1%
Winter 2021 o
Original Participants 2.04 1.93 0.12 5.6%
Summer 2020 o
Original Participants 249 2.11 0.38 15.4%

*DR represents Demand Response, or a PTC event.

6 Impacts from the Summer 2022 are limited to the three common event days to allow for a direct comparison
between Incentive Test Participants and Original Participants. Impacts from 2021 and 2020 reflect all events
from each season.
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3.4 Load Impact Conclusions

Key findings pertaining to load impacts from the Pilot include:

Statistically significant load impacts were detected across both incentive levels for
customers in Single-family and Multi-family homes.

At the population level, participants receiving the $1.20 per kWh incentive had
slightly larger load impacts (0.25 kW) than participants receiving $0.60 per kWh
(0.22 kW), however the difference in impacts were not statistically significant.

At the population level, participants receiving the $1.20 per kWh incentive had
slightly lower reference loads than that of participants receiving $0.60 per kWh
though the difference was not statistically significant.

Single-family participants receiving $1.20 per kWh consistently provided larger load
impacts (0.29 kW) than single-family participants receiving $0.60 per kWh (0.24 kW),
though the difference was not statistically significant. Multi-family participants
receiving $1.20 per kWh provided smaller load impacts (0.15 kW) than multi-family
participants receiving $0.60 per kWh (0.18 kW) at the segment level, however the
difference was not statistically significant.

As Summer 2022 was incentive test participants first event season, impacts were
larger than that of original participants on the three common event days in Summer
2022, their fourth event season. This is consistent with what was observed in the
original pilot population in prior seasons, with their first event season (Summer
2020) producing load impacts 2.7 times larger than that of Summer 2021.

Original participants’ load impacts were comparable in Summer 2022 to Summer
2021 at the population level.
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4 Process Evaluation

Leveraging insights from the impact evaluation, Resource Innovations’ process evaluation
goals were to develop insights into the pilot’s strengths and weaknesses, to identify
opportunities for improving pilot operations, and to identify any other additional measures or
other strategies that Duke Energy can adopt that are likely to increase the effectiveness of
Peak Time Credit if it is continued. More specifically, the survey data collection strategy was
designed towards answering the following research questions which are consistent with
those required in this study:

e Does the Pilot’s bill credit motivate behavior change? Does it vary by incentive level?

e Did event notifications reach the customer such that they could effectively respond to
the event?

e What were the most common actions participants are taking to reduce usage during
events? Does it vary by incentive level?

e What were the most common reasons or barriers participants are giving for not
reducing usage during events? Does it vary by incentive level?

e What enhancements should be made to the Pilot from participants perspective? Do
the enhancements suggested vary by incentive level?

e How satisfied were participants with the Pilot? Does it vary by incentive level?

Resource Innovations addressed these research questions by collecting data from
participants through a post-event survey. The results from these post-event surveys are
presented in the following subsections.

4.1 Post-Event Survey

Resource Innovations fielded a post-event survey for PTC Pilot participants about their
experience following a Peak Day event. This survey aimed to obtain feedback from
participants to estimate awareness of the event and to collect information on actions
customers took to reduce load and their motivations for those actions. The post-event
survey also collected information on participants’ assessment and opinions on Duke
Energy’s role in empowering and motivating participants to reduce load, in addition to
educating participants on how the Pilot works. The post-event survey also assessed
satisfaction with the bill credit offering, with the event notification process, and of the pilot
overall. In conjunction with the survey results, the Resource Innovations team’s process
evaluation focused on the comparison of the post-event survey responses of participants
who received a $0.60 per kWh bill credit and participants who received a $1.20 per kWh bill
credit.

The post-event survey was conducted following the Peak Day event that occurred in the
afternoon on August 31, 2022. PTC incentive test participants were sent emails to complete
the survey on the web and received follow-up phone calls providing them with the
opportunity to complete the survey over the phone. The survey completion rates are shown
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in Table 4-1. In total, 221 out of the 662 customers in the $0.60 per kWh incentive group
responded to the survey yielding a response rate of 33.4%. Out of the participants in this
group who completed the survey, 155 responded on the web and 66 responded over the
phone. For the $1.20 per kWh incentive group, 261 out of the 660 customers responded to
the survey yielding a response rate of 39.5%. These response rates are relatively high for a
Pilot participant survey, suggesting that Peak Time Credit participants are engaged and
willing to provide feedback to Duke Energy. Out of the participants in this group who
completed the survey, 191 responded on the web and 70 responded over the phone. The
survey was open from August 10th, 2022, to August 21st, 2022.

Table 4-11: Survey Completion Rates by Method

Event | Event Valid
Erotlh Event Start | Finish Survey Survey Phone Web Number of

Response

Date Start Close Responses [Responses| Responses Rate

Time | Time

$0.60/kWh

$1.20/kWh 70 191 261 39.5%

Survey questions covered the following main topics:

e Participation Awareness and Motivation
e Peak Time Credit Event Awareness and Notification Satisfaction
e Responding to Peak Time Credit Events

e Satisfaction with the Peak Time Credit Pilot and Incentive Test

Participation Awareness and Motivation

Peak Time Credit participants were first asked if they recalled their participation in the Pilot.
For the 2022 survey, 99.6% of the full set of respondents were aware of their participation
in the Pilot. Furthermore, all the $0.60 per kWh incentive respondents recalled their
participation while 99.2% of $1.20 per kWh incentive customers recalled their participation.

This question was followed by asking participants if they had recalled a Peak Day event
happening in the past month. Overall, 82.4% of respondents recalled that an event occurred
with 84.2% of the $0.60 per kWh incentive respondents recalling the event and 80.8% of
the $1.20 per kWh incentive respondents recalling the event. These results are shown in
Table 4-2. The difference in percentage of respondents that recalled the event between the
$0.60 per kWh group and the $1.20 per kWh group is not statistically significant at a 90%
confidence level.

Table 4-2: Participants Who Recalled a Peak Day Event

Group Yes No Don't Know Refused
$0.60 per kWh (n=221) 84.2% 4.5% 11.3% 0.0%
$1.20 per kWh (n=261) 80.8% 5.8% 13.0% 0.4%
Total (n=482) 82.4% 5.2% 12.2% 0.2%
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Participants were asked to rate how important potential benefits were to their decision to
participate in the Pilot. The potential benefits were rated on a scale from 1 to 10 with 10
being “extremely important” and 1 being “not at all important”. As shown in Figure 4-1, the
most motivating potential benefit is the financial incentive which had an average rating of
9.3. The second most influential benefit is the avoidance of electrical power interruptions
which had an average rating of 8.9. There were no statistically significant differences in
ratings between the two incentive groups.

Figure 4-1: Participant Motivation Ratings

Saving money on my bill [INNINEGEGEGEEGEEEEEEEEE c.3
Avoiding electrical power interruptions |G 5 °
It is not too difficult to participate  [INENRNGIGTNNENEGEGEGEGEEEEEN 5.7
Helping the environment [INNINEGEGGEEEEEEEE 3.3
There was little impact on the members of your household [N ¢

Doing my part for Kentucky | INEEEE——— 7.7
1 2 3 4 5 6 7 8 9 10

mAverage Response (n=482)

Peak Time Credit Awareness and Notification Satisfaction

The next group of questions was related to the notification methods that Duke Energy used
to alert Pilot participants about the event. Participants who recalled a Peak event occurring
were asked what method Duke Energy used to notify them of the event. Recalled notification
methods are recorded in Table 4-3 where the majority of all participants (73.2%) said that
they recalled an email from Duke Energy to alert them of the Peak Day event. Furthermore,

a sizeable proportion of participants were notified by text (13.1%) or noticed that it was a hot
day (12.5%). All other notification methods were recalled by less than 1% of the participants.
The differences between the $0.60 per kWh and $1.20 per kWh groups were not
statistically significant at a 90% confidence level.

Table 4-3: Peak Event Notification Method (n=397)

Heard about it

| got an | gota It was a hot Some | saw it on from | gota
Group email from | text from da other wa Duke Energy’s someone | phone call
Duke Duke y y website from Duke
know
$0.60/kWh 69.7% 12.9% 15.8% 1.2% 0.0% 0.0% 0.4%
$1.20/kWh 76.6% 13.3% 9.4% 0.0% 0.4% 0.4% 0.0%
Total 73.2% 13.1% 12.5% 0.6% 0.2% 0.2% 0.2%
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The survey also presented the respondents who were notified by text or email with various
statements about the notification method. As shown in Table 4-4, the participants
overwhelmingly agreed with statements saying that Duke Energy notified them in a timely
manner, provided them with helpful information, and gave them confidence of which hours
they can earn credits on Peak Days. The average ratings of customers in the $1.20 per kWh
incentive group were consistently higher than those in the $0.60 per kWh incentive group
but were not statistically significant except for one question. Participants in the $1.20 per
kWh group gave statistically significantly higher ratings (with 90% confidence) for the
timeliness of the peak day notification than those in the $0.60 per kWh group.

Table 4-4: Participant Agreement with Statements Concerning the Notification Method

Average Rating

How much do you agree with the following... $0.60/kWh | $1.20/kWh Total
(n=183) (n = 206) (n = 389)

The timeliness of the peak day notification 9.0 9.3 9.2

Duke Energy has given me helpful information on how to respond

to Peak Days 8.8 9.0 8.9

| feel confident that | know which hours of the day | can earn
credits during Peak Days

* Blue shaded cells are responses which are statistically different between the $0.60 per kWh and $1.20 per

kWh incentive groups at the 90% level

9.4 9.6 9.5

Participants who recalled being notified by an email, text, or phone call were asked if Duke
Energy notified them through their preferred communication channel. As shown in Table 4-5,
87.9% of participants were notified by their preferred communication channel. Those who
were not notified by their preferred channel generally would have rather been notified by text
or email. The differences between the $0.60 per kWh and $1.20 per kWh group were not
statistically significant.

Table 4-5: Were you notified through your preferred communication channel?

No; prefer email | No; prefer text M [ Don’t know
phone call
$0.60/kWh (n=183) 86.9% 5.5% 7.1% 0.0% 0.5%
$1.20/kWh (n=206) 88.8% 4.4% 5.8% 0.0% 1.0%
Total (n=389) 87.9% 4.9% 6.4% 0.0% 0.8%
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Response to Peak Time Credit Event

The next section in the survey asked participants about how they responded to the August
3rd, 2022, event. These questions were only asked to participants who had recalled that
there was an event in the past month (82.4% of respondents), as they would have not had
the opportunity to respond to the event if they did not know it happened. The first question
asked participants if they were home during the Peak Day event. The responses are
recorded in Table 4-6, which shows that most of the participants reported that they were
home during the event. Furthermore, customers in the $0.60 per kWh incentive group were
home more frequently than those in the $1.20 per kWh group. The portion of respondents
that were home during the event is statistically significant at the 90% confidence level
between participants receiving $0.60 per kWh and those receiving $1.20 per kWh.

Table 4-6: Was the Participant Home During the Peak Time Credit Event?

Group Yes No
$0.60/kWh (n=186) 84.9% 15.8%
$1.20/kWh (n=211) 76.7% 23.3%

Total (n=397) 80.6% 19.4%

* Blue shaded cells are responses which are statistically different between the $0.60 per kWh and $1.20 per
kWh incentive groups at the 90% level

The same participants were later asked if they took action to lower their electricity usage
during the Peak Time Credit event. The responses and accompanying bill credit incentives
are presented in Table 4-7. Most of the participants responded that they did take action to
reduce electricity usage during the peak times. Slightly more $1.20 per kWh incentive
participants reported taking action but the difference between the groups is not statistically
significant at the 90% confidence level.

Table 4-7: Did the Participant Take Action to Reduce Electric Usage During the Peak Time Credit Event?

Group Yes No
$(()£01/§‘g‘)’ h 84.3% 15.7%
$ (162;%/ 1k1v;/ " 85.2% 14.8%

Total (n=397) 84.8% 15.2%
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Participants who responded that they took action during the Peak Day event were presented
with various actions that they may have taken to reduce electric usage during Peak Day
events and asked to identify which actions they took. Figure 4-2 presents their responses.
The most cited action was turning off lights in unoccupied rooms with 94% of participants
responding that they took this action. The second most cited action was raising the
temperature on their thermostat, with about 90% of participants saying they took this action.
Participants were also able to provide their own response about what actions they took that
were not originally listed in the survey, the most common free response was from customers
saying they unplugged other appliances. For the non-free responses, there were no
statistically significant differences between the two incentive groups in terms of recalled
actions taken.

Figure 4-2: Recalled Actions Taken by Participants to Reduce Electric Usage During the Peak Day Event
(n=335)

e 04.0%
I 00.0%

Turn off lights in unoccupied rooms
Raise the temperature on your thermostat

Do laundry at a different time of day than normal

Run the dishwasher at a different time of day than normal
Use the microwave instead of the electric stove or oven

Turn off entertainment systems (TV, game console. etc.)
Turn off office equiptment (computer, printer, etc.)

Pre-cool your home before the event

Take showers or baths at a different time of day than normal
Avoid running your spa or pool pump

Go out to eat instead of cooking at home

Delay charging your electric vehicle

. /9.7 %
I 1.2%
I 55.7%
I 5] 1%,
I 51 6%
————© 16.4%
I A4 0%

I 31.2%

I ) A%

I 17.8%

Something Else** mmmm 9.1%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
** Asterisks represent statistical significance difference between the $0.60 per kWh and $1.20 per kWh
incentive groups at the 90% level
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The final question in the event response section asked all participants what challenges they
faced when they were reducing usage during any of the Peak Day events over the summer.
Participants reported that it is generally easy for them to take action during Peak Day events
with the average customers rating the ease of response being 8.5 out of 10. There was not
a statistically significant difference (with 90% confidence) in the responses between the
$0.60 per kWh and $1.20 per kWh groups. As shown in Figure 4-3 most customers said that
they did not have many challenges in reducing their electricity during peak times with a
plurality of participants reporting that they couldn’t think of any other actions to reduce
usage (25.3%), nothing stopped them from shifting usage (14.8%), or their household
already uses very little electricity during peak hour (14.0%). The most commonly reported
challenges were that participants at home would get uncomfortable if they reduced usage
further (12.3%) and working from home limits the amount a customer can reduce their
usage (9.3%). About 3% of participants stated “Other” which includes being away from
guests, pet's comfort, and poor insulation.

Figure 4-3: Which of the Following Made it Difficult to Reduce Electricity Usage During Peak Day Events?
(n=482)

| can't think of anything else to do that | don'talready do to reduce on-peak
usage

Nothing keeps me from shifting my usage I 14.8%

ekl

My household already uses very little electricity I 14.0%
My home gets uncomfortable if 11ry to reduce electricity usage further NN 12 3%
waorking from home makes It difficult to use even less on-peak electricity I © 3%
Child(ren) in household make it difficult to change our routines  IEEEEEEGEGEGN ©.4%
Any potential bill savings are not worth shifting my usage I ©.0%
I have old appliances that use a lot of energy I 4.0%

Other I 2.6%

Disabled household member makes it difficult to change our routines T 2.4%
ldon'tknow whatactionsto take W 1.5%
Elderly household member makes it difficult to change ourroutines Il 1.5%

0% 5% 10% 15% 20% 25% 30%
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Satisfaction with Peak Time Credit and Incentive Test

The next section in the survey presented various questions to Pilot participants and asked
them how much they agreed with the statements on a scale from 1 to 10, with 1 meaning
“Do not agree at all” and 10 meaning “Completely agree”. Responses and the customers’
associated incentive group are recorded in Table 4-8, participants generally agreed that the
Pilot was easy to understand, the number of Peak Days is reasonable and the Peak Days
work with their household schedule. Participants in the $1.20 per kWh group reported that
they were more likely to recommend the Pilot than participants from the $0.60 incentive
group at 8.6 and 8.1 out of 10, respectively. The Net Promoter Score’ for the $0.60 per kWh
group is 38.4 while the Net Promoter Score for the $1.20 per kWh group is 53.7. The Net
Promoter group for the full set of customers is 46.7. The difference between groups was
statistically significant at a 90% level of confidence. Similarly, customers in the $0.60 per
kWh group agreed significantly more than the $1.20 per kWh group that they would make
additional efforts to reduce Peak Day usage if the bill credit was greater at 9.3 and 8.7 out
of 10, respectively.

Table 4-8: Participant Agreement with Provided Statements by Incentive Group

Average Response

Statement
$0.60/kWh $1.20/kWh
(n=221) (n=261)
The number of Peak Days is reasonable 8.7 8.9 8.8
The Peak Time Credit Pilot is easy to understand 9.2 9.2 9.2
The Peak Days work with my household's schedule 8.2 8.4 8.3

| would recommend the Peak Time Credit Pilot to friends
or family
| would make additional effort to reduce my usage 9.3 8.7 9.0
during Peak Days if the bill credit was greater ’ ’ ’
* Blue shaded cells are responses which are statistically different between the $0.60 per kWh and $1.20 per
kKWh incentive groups at the 90% level

8.1 8.6 8.4

7 Net Promoter Score is a popular metric used to estimate how likely a customer is to promote a program. It is
calculated by subtracting the percentage of customers who rate their likelihood to recommend the program
from 1 to 6 (detractors) from the percentage of customers who rate their likelihood to recommend the program
9 or 10 (promoters).
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The next question asked the participants to rate their satisfaction with the Pilot, the
information provided by Duke Energy, and the bill credits that they have earned from the
Pilot. As shown in Table 4-9, the full set of customers were generally very satisfied with the
Pilot, giving the Pilot an average rating of 7.7 out of 10. The participants earning $1.20 per
kWh were generally more satisfied with the Pilot, giving it an average score of 8.1 while the
participants earning $0.60 per kWh gave an average score of 7.3. Note the difference
between groups is significantly different with 90% confidence. Participants were generally
very satisfied with the information provided by Duke Energy, giving an average score of 8.9.
Customers were generally satisfied by the bill credits they earned through the Pilot, giving an
average rating of 6.7. There was a significantly higher satisfaction rating among customers
earning $1.20 per kWh than those earning $0.60 per kWh.

Table 4-9: Participant Average Satisfaction (n=192)

Average Response

Statement
$0.60/kWh $1.20/kWh
(n=221) (n=261)
The Peak Time Credit Pilot 7.3 8.1 7.7
Duke Energy's provided information on how the PTC works 8.7 9.0 8.9

The bill credits you have earned through the Peak Time 6.1 7.9 6.7
Credit Pilot ) ) ’
* Blue shaded cells are responses which are statistically different between the $0.60 per kWh and $1.20 per
kWh incentive groups at the 90% level
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The same participants were later asked if receiving the current credit amount on Peak Days
is enough to motivate them to reduce energy usage on a scale of 1 (strongly disagree) to 5
(strongly agree). These results are depicted in Figure 4-4. On average, participants receiving
$0.60 per kWh ranked the credit earned at 3.4 while participants receiving $1.20 per kWh
ranked the credit 3.8. Customers earning $0.60 per kWh find the bill credit statistically
significantly less sufficient (with 90% confidence) than customers earning $1.20 per kWh,
with average ratings of 3.5 and 3.8 out of 5, respectively.

Figure 4-4: Receiving the current incentive credit during the Peak Days is enough to motive the participant to
reduce their usage

50%
45%
40%
35%
30% 27.7%

25%

44.2%
20% 17 4%
15.5%

34.7%
11.9%
8.5%
2 3 B

m $0.60/kWh Incentive (n=221) m $1.20/kWh Incentive (n=261)

15%
. 9.6%
10% 7.7%

5%

22. C%I

5 (strongly agree)

0%
1 (strongly disagree)

Participants were asked if they would continue to participate in this Pilot if it were to resume
in future seasons. As shown in Figure 4-5, most participants said yes, however customers
receiving the $0.60 per kWh incentive responded “No” and “Don’t know” more frequently, a
statistically significant difference. The 28 customers in the $0.60 per kWh incentive group
who answered “No” and “Don’t know” were then asked if they would participate in the Pilot
if the bill credit was increased to $1.20 per kWh. The majority of such customers answered
“Yes” (67.9%), with the second most frequent answer being “Don’t Know” (25.0%), and “No”
being the most uncommon response (7.1%). Similarly, the 236 participants earning $1.20
per kWh who said they would participate if the Pilot was offered in future seasons were
asked if they would participate in the future if the bill credit were reduced to $0.60 per kWh.
Their responses were roughly evenly split between “Yes”, “No”, and “Don’t Know”, with
respective frequencies of 33.5%, 32.3% and 34.3%.
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Figure 4-5: Participants would continue to participate if the Pilot were to continue in future winter and summer
seasons
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To close the survey, all customers were able to provide free-response recommendations for
the Peak Time Credit Pilot. Participants in both the low and high incentive groups provided
suggestions at around the same rate, 30.5% and 27.4% respectively. The Resource
Innovations team summarized the responses into general topics, and results are presented
in Table 4-10. A plurality of the recommendations related to bill credits as 36.3% (i.e., 11.0%
of survey respondents) of the responses fall within the category, with the most frequent
suggestion being to increase the bill credits. A further 21% of the responses (i.e., 7.5% of
survey respondents) were about education, with the most frequent education suggestion
being to offer more information on energy saving methods. The remaining suggestions fell
into the categories of Track performance, Expansion of Pilot, Event notifications and
Other/Expressed Frustration, each of which represents around 10% or less of the
responses.

Table 4-10: Participants Recommendations for the Peak Time Credit Pilot

Percent of Percent of
$0.60/kWh $1.20/kWh

Percent of Percent of All
Responses | Respondents
(n=124) (n=482)

S SUIDEREEL Responses Responses

(n=61) (n=63)
21.1% 26.7% 24.0%
9.9% 8.0% 8.9% 2.7%
5.6% 1.3% 3.4% 1.0%
credits
19.7% 20.0% 19.9% 6.0%
Education
. a2 so | amw | 1s

12.7% 10.7% 11.6% 3.5%
9.9% 12.0% 11.0% 3.3%
11.3% 6.7% 8.9% 2.5%
5.6% 9.3% 7.5% 2.3%
100.0% 100.0% 100.0% -
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4.2 Process Evaluation Conclusions and Recommendations
Key findings and recommendations pertaining to the process evaluation include:

Participation Awareness and Motivation
e Most respondents were aware of their participation in the Pilot with 99.6% of
participants recalling their participation.

e The most important reason provided by participants for joining the Pilot was to
save money on their electricity bill, with an average rating of 9.3 out of 10 on
average.

Peak Time Credit Awareness and Notification Satisfaction
e In the post-event survey, the majority (82.4%) of respondents recalled the event
and a majority became aware through email notifications from Duke Energy
(73.2%).

e Respondents generally agreed that Duke Energy notified them in a timely manner
(9.2 out of 10), provided them with helpful information (8.9 out of 10), and gave
them confidence of which hours they can earn credits on Peak Days (9.5 out of
10).

Response to Peak Time Credit Event
e |nthe post-event survey, 80.6% of the respondents reported being home during
the event and 82.4% of respondents took action or changed their behavior due to
the event.

o Customers in the $0.60 per kWh group were home more frequently
(84.9%) during the event than customers in the $1.20 per kWh group
(76.7%), with statistical significance.

e The most commonly reported actions taken by participants were turning off lights
in unoccupied rooms, increasing temperature on their thermostat, and shifting
large appliance use. There were no statistically significant differences between
the two incentive groups in terms of actions taken.

e Participants generally find responding to an event to be relatively easy, giving an
average rating of 8.5 out of 10. There was no statistically significant difference in
this rating between the two incentive groups.

e Commonly reported challenges to event response included not being able to think
of any additional actions to take (25.3%), not having any barriers to shifting usage
(14.8%), and already using very little energy (14.0%). There were no statistically
significant differences between the incentive groups in terms of challenges to
reduce usage.

Satisfaction with Peak Time Credit and Incentive Test
e Participants were generally satisfied with Pilot implementation overall (7.7 out of
10), but customers receiving $1.20 per kWh bill credit were statistically
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significantly more satisfied (8.1 out of 10) compared to $0.60 per kWh bill credits
(7.3 out of 10).

o Customers would generally recommend the Pilot to others (8.4 out of 10) and
would continue participating in future seasons (88.8%).

o The $1.20 per kWh group was statistically significantly more likely to
recommend the Pilot to others (8.6 out of 10) than the $0.60 per kWh
group (8.1 out of 10).

o The $0.60 per kWh group was statistically significantly more likely to
respond “No” or “Don’t know” when asked if they would continue
participating in the Pilot in the future (12.7%) than the $1.20 per kWh
group (9.3%).

o The Net Promoter Score (NPS) for the full set of incentive test customers is 46.7.
The NPS for the $0.60 per kWh group is 38.4 while the NPS for the $1.20 per
kWh group is 53.7. The difference in scores between the two groups is
statistically significant - however, the positive magnitude of the scores indicate
that there is a large proportion of customers in both groups that would
recommend the Pilot to others.

e The Net Promoter Score (NPS) for the full set of incentive test customers is 46.7.
The NPS for the $0.60 per kWh group is 38.4 while the NPS for the $1.20 per
kWh group is 53.7. The difference in scores between the two groups is
statistically significant - however, the positive magnitude of the scores indicate
that there is a large proportion of customers in both groups that would
recommend the Pilot to others.

e Participants receiving $0.60 per kWh bill credits are statistically significantly less
satisfied (6.1 out of 10) with the credits earned than customers receiving $1.20
per kWh bill credits (7.2 out of 10).

e Out of the customers receiving the $0.60 per kWh bill credit and who planned on
discontinuing their participation in later seasons (12.7% of the overall $0.60 per
kWh group), over two-thirds (8.6% of the overall $0.60 per kWh group) said they
would stay in the Pilot if the credit increased.

e Out of the customers receiving the $1.20 per kWh bill credit and who planned on
continuing their participation in later seasons (90.4% of the overall $1.20 per
kWh group), over one-third (30.3% of the overall $1.20 per kWh group) said they
would stay in the Pilot if the credit decreased.
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Recommendations from Participants

e Respondents were given the opportunity to provide free-form response
recommendations to improve the Peak Time Credit Pilot. In total, 28.8% of
respondents provided suggestions. The bullets below provide a summary of the
suggestions offered by participants.

o Out of the 124 suggestions provided by participants, 24% were to increase
the credit. This represents 6.9% of all survey respondents. While the bill
credit is the primary motivation for enroliment (9.3 out of 10), customers
are the least satisfied with the credit (6.7 out of 10) and would work
harder to reduce usage if the credit were higher (9.0 out of 10). It is worth
noting that a quarter of participants stated that they cannot think of any
other actions to reduce their usage.

= Of the suggestions provided, 26.7% of respondents in the $1.20
per kWh group suggested increasing the bill credits, compared to
21.1% of the $0.60 per kWh group.

o Several participants (8.9% of 124 suggestions provided) suggested
communicating the credits earned swiftly and clearly following an event,
even if no credit was earned. This represents 2.6% of all survey
respondents.

= Of the suggestions provided, 8.0% of respondents in the $1.20 per
kWh group suggested communicating the credits earned swiftly
and clearly following an event, compared to 9.9% of the $0.60 per
kWh group.

o A common recommendation (19.9% of 124 suggestions provided) was to
provide in-depth information on energy savings methods and give
examples of how they may translate to bill credits. This represents 5.7% of
all survey respondents.

» Of the suggestions provided, 20% of respondents in the $1.20 per
kWh group suggested providing information on energy savings
methods, compared to 19.7% of the $0.60 per kWh group.

o Several customers (11.6% of 124 suggestions provided) suggested
creating a Peak Time Credit website or app that tracks participants’ usage,
provides Pilot information and event notifications, and tracks and
contextualizes Peak Day performance. This represents 3.3% of all survey
respondents.

= Of the suggestions provided, 10.7% of respondents in the $1.20
per kWh group suggested creating a Peak Time Credit website or
app, compared to 12.7% of the $0.60 per kWh group.
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Appendix A Summer 2022 Load Impacts: Original
Participants

To: Bruce Sailers, Jean Williams, Duke Energy Kentucky
From: Eric Bell, Apex Analytics, George Jiang, Anna-Elise Smith, Resource Innovations
RE:  Summer 2022 Original Participants Load Impacts

Original Pilot participants, enrolled in Summer 2020, experienced three events between 3
PM - 7 PM during the Summer 2022 season. Approximately 700 original participants
experienced events during the Summer 2022 season. Methodology used to estimate load
impacts for the original participants aligns with Section 3.

Table A-1 displays average hourly load impacts per customer during the event hours of 3 PM
- 7 PM by segment for original participants during the Summer 2022 season. The estimated
load impact averaged across all original Pilot participants for the Summer 2022 season was
0.15 kW or 6.0%. Single-family customers had an average load impact of 0.17 kW (5.9%)
while multi-family customers had an average load impact of 0.10 kW (6.6%) during the
event hours of 3 PM to 7 PM.

Table A-1: Average Hourly Load Impact (kW), Summer 2022 - Original Participants

Load w/o DR Load w/ DR Impact (kW) | Impact (%)

Original Customer Segment

(kW) (kW)
Residential Single Family Combined 2.93 2.76 0.17 5.9%
Residential Single Family (Electric Heat) 2.87 2.67 0.20 6.9%
Residential Single Family (Gas Heat) 2.95 2.79 0.17 5.6%
Residential Multi-family Combined 1.53 1.43 0.10 6.6%
Residential Multi-family (Electric Heat) 1.49 1.34 0.15 10.0%
Residential Multi-family (Gas Heat)* 1.57 1.51 0.05 3.3%
All Events Participants 2.53 2.38 0.15 6.0%

*Blue highlighted cells are not statistically significant at the 90% level.

In Summer 2022, three events were called between 3 PM - 7 PM for original Pilot
participants. Summer 2021 had sixteen events called between 3 PM - 7 PM. Winter 2021
had two events called between 6 AM - 10 AM and Summer 2020 experienced two events
called between 3 PM - 7 PM. Table A-2 displays average hourly load impacts per customer,
by event season. Original Pilot participants’ average hourly load impacts per customer
during the Summer 2022 season were 0.15 kW or 6.0%. Average hourly impacts per
customer during the Summer 2021 events were 0.14 kW or 6.1% while Summer 2020
impacts were much larger at 0.38 kW or 15.4%. Average hourly impacts per customer
across the two Winter 2021 events were 0.12 kW or 5.6%. Notably, the Summer 2020 event
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season coincided with the COVID-19 pandemic, leaving many folks at home. This may have
impacted the load impacts observed. Next, each season experienced different event
temperature, which is highly correlated with reference load and the magnitude of load
impacts observed.

Table A-2: Average Hourly Load Impact (kW) Comparison Across Seasons - Original Participants

Season Load w/0 DR (kW) Load w/ DR (kW) Impact (kW) Impact (%)
Summer 2022 2.53 2.38 0.15 6.0%
Summer 2021 2.37 2.22 0.14 6.1%

Winter 2021 2.04 1.93 0.12 5.6%
Summer 2020 2.49 2.11 0.38 15.4%
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Figure A-1 displays the magnitude and statistical significance of each of the four customer
classes, as well as that of all participants, all single-family, and all multi-family groups for
original participants. The 90% confidence interval is displayed for each group of customers
as an error bar over their impact. If the error bar crosses zero, the impact is not statistically
significant from zero at the 90% level of confidence. All customer classes display statistical
significance except the multi-family gas segment. In both the single-family and multi-family
segments, customers with electric heating had larger load impacts, although the differences
in impacts are not statistically significant. Single-family segments provided larger load
impacts than multi-family segments.

Figure A-1: Average Hourly Load Impact (kW) by Customer Class (Summer 2022) - Original Participants
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A.1 Load Impacts by Event Day

Figure A-2 shows the average hourly load impact for single-family and multi-family customers
during each of the three events. Error bars represent the 90% confidence interval. When the
black bars cross zero on the y-axis, the results are not statistically different from zero with
90% confidence, and therefore are insignificant. The largest impacts are observed on the
third event day (8/3/2022) in both the single-family and multi-family segments at 0.24 kW
and 0.11 kW, respectively. The second-largest event impacts are observed on the first and
hottest event (6/14/2022) in both single- and multi-family segments at 0.16 kW and 0.10
kW. The smallest event impacts were observed on the second event (6/15/2022) in both
segments at 0.12 kW and 0.09, although the impacts for the multi-family segment are not
statistically significant.

Figure A-2: Average Hourly Load Impact per Customer - Original Participants
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Table A-3 displays summaries of the three Summer 2022 PTC Pilot events for original
participants. Each event’s average event period temperature, control load, treatment load,
average hourly load impact per customer, percentage impact, and 5t and 95t percentiles
are displayed.

Aggregated to all original participants, all daily event impacts are statistically significant at
the 90% confidence level. The average hourly load impacts per customer across all original
participants in Summer 2022 was 0.15 kW or a 6.0% reduction to reference load.
Interestingly, the load impacts have a negative relationship to event period temperature in
the original participant segment.

Table A-3: Average Hourly Load Impact by Event Day (Summer 2022) - Original Participants

SEBa Percentile | Percentile
6/14/2022 | 93.00 2.56 2.41 0.14 5.5% 0.06 0.22
6/15/2022 | 90.25 2.59 2.48 0.11 4.4% 0.03 0.19
8/3/2022 82.25 2.45 2.25 0.20 8.3% 0.12 0.28
Avg. Event 88.50 2.53 2.38 0.15 6.0% 0.11 0.20
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Figure A-3 shows the average per-customer load with demand response, load without
demand response (reference load), load impact, and hourly temperature for the event day
with highest load impacts and the average event day, respectively, for all original PTC
participants. The average load without DR during all event hours was 2.53 kW. The average
load with DR during event hours was 2.38kW resulting in an average load reduction of 0.15
kW per customer, or a 6.0% reduction relative to the reference load.

Figure A-3: Average Hourly Load Impacts per Customer on Average Event Day (Summer 2022) - Original

Participants
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Resource Innovations

719 Main St.

Half Moon Bay, CA 94019
Tel: (415) 369-1000

Fax: (415) 369-9700

www.resource-innovations.com
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