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Rocky Mountain Power hereby submits for filing its Evaluation Report of the Electric Vehicle
Time of Use Pilot Program (“EV TOU Report”). On June 26, 2017, the Public Service
Commission of Utah (“Commission”) issued an order in Docket No. 16-035-36 approving the
Stipulation and Partial Settlement Agreement to establish an electric vehicle time of use pilot
program under a new Electric Service Schedule 2E (“Schedule 2E”) as part of the Sustainable
Transportation and Energy Plan under Utah Code 54-7-12.8 and 54-20-101. The EV TOU
Report submitted herein is provided in accordance with paragraph 13 of the approved Stipulation
and Partial Settlement Agreement and reflects the minimum reporting requirements enumerated
in Attachment D that was attached to the Stipulation.

Also, in the proceeding for approval of the Company’s Electric Vehicle Infrastructure Program
(Docket No. 20-035-34), a Settlement Stipulation was approved by the Commission on
December 20, 2021 (“EVIP Stipulation”). Paragraph 38 of the EVIP Stipulation requires the
Company to initiate a formal docket for evaluation and stakeholder input for potential
continuation and redesign of the Electric Vehicle Time of Use Pilot Program. Rocky Mountain
Power hereby submits this report as the beginning of the evaluation and requests that the
Commission open Docket No. 21-035-70 for this purpose and set a scheduling conference in
early January 2022.

Questions regarding the attached can be directed to Jana Saba, Manager of Regulatory Affairs at
(801) 220-2823.



Sincerely,
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Senior Vice President, Regulation
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I. Executive Summary

In June 2017 as part of the Utah Sustainable Transportation and Energy Plan (“STEP”) Act, the
Public Service Commission of Utah (“Commission”) approved Electric Service Schedule 2E
(“Schedule 2E”), a time of use pilot program exclusively available to electric vehicle owners.
Schedule 2E is comprised of 2 separate rate options; option 1 has a modest differential between on
and off-peak electric rates, option 2 has a larger differential. This program was designed to allow
customers on schedule 2E to save money by shifting their electricity usage to off-peak periods
primarily by charging their electric vehicles during those off-peak times. By shifting load to the
off-peak period customers can help reduce demand during system peaks and lower utility costs.

Based on survey results, customer satisfaction in the program was high and most customers
indicated that they believe they saved money. Most participants learned about the program through
the RMP website and would refer the program to someone they know. Customers actively shifted
usage to off-peak periods in an effort to save money by charging their electric vehicles overnight
and changing how they used their household appliances.

Time of use customers used more energy in total than customers on standard residential rates but
used less energy during on-peak times. Energy shifting from customers also lowered peak loads
that occurred during on-peak times.

The program resulted in savings to capacity cost and minimal savings in energy costs. The capacity
savings were more pronounced on option 2 than option 1. There was revenue loss due to program
participation, and the revenue loss outweighed the capacity cost savings. However, the program
under option 1 performed well under the Company’s most recent cost of service study.

The Company recommends continuing to offer a modified version of Schedule 2E, where only
prices from option 1 are available to customers who own electric vehicles and removing the
participation cap.

Insights from the Schedule 2E program can be used to inform discussions about a more broadly
available time of use option for all residential customers that is taking place in the current rate
design/cost of service/grid modernization collaborative taking place among stakeholders in Docket
No. 21-035-16.
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I1. Introduction

In Docket No. 16-035-36, the Commission approved Schedule 2E, enabled by the STEP Act
allowing the Company to offer an electric vehicle time-of-use program. Schedule 2E was created
after collaborating with stakeholders, settling reporting requirements and some programs details,
and going through a hearing process to determine rate design, the Company offered Schedule 2E,
a pilot program that began in July of 2017. This pilot program was approved for a roughly five-
year period with the option becoming closed to new service in 2021 and terminating in 2022.
Schedule 2E has the same customer service charge as residential Schedule 1, but with the Schedule
1 tiered energy charge replaced by the participant’s choice of one of two seasonal time-of-use rate
options. Option 1 has a more moderate, roughly three to one differential in price (21.0339¢/on-
peak kWh and 6.4097¢/off-peak kWh). Option 2 has a more pronounced roughly ten to one
differential in price (32.4592¢/on-peak kWh and 3.2108¢/off-peak kWh). To encourage
enrollment, the Company awarded participants a $200 bill credit for agreeing to stay on Schedule
2E for at least one year. Additionally, the Company conducted a randomly selected, one-year load
research study wherein an additional $200 bill credit was awarded to load research study
participants. Electric vehicle owners were invited to participate in the study and were assigned into
one of three groups: the control group, rate option 1 and rate option 2. The goal of this study would
be to study customer usage data and better understand customer behavior on each rate option. To
encourage enrollment and minimize perceived risk, participants were provided a guarantee
payment that would pay the customer any excess over 110% of what their energy charges would
have been under Schedule 1 rates over the same period. If necessary, the guarantee payment would
be made as a bill credit following the final month of the initial one-year period, with no payment
being made to customers that terminated their service before the end of said period. At the end of
the period, participants from both program components were invited to complete an online survey,
the results of which are included with this Program Evaluation.

To encourage survey participation, load research participants were required to complete the survey
in order to receive their $200 load research thank you credit. Other Schedule 2E participants were
entered into a drawing to win a $100 gift card. Participation in the program was capped at 1,000
customers.

As of June 2021, 471 customers were enrolled on Schedule 2E with 182 customers on rate option
1 and 289 on rate option 2. Since the time of inception, 632 customers took service under the
program with option 2 being more popular among customers with roughly two thirds of customers
enrolling in option 2 throughout the life of the program. 10 customers switched options at some
point during the program. Six customers moved from option 1 to 2, and four from option 2 to 1.

Over the course of the program both rate options saw significant adoption. Rate option 1 increased
from 51 participants to 182 participants between July of 2018 and June of 2021. Rate option 2
increased from 100 to 289 participants over the same period. Continuous adoption through 2020
indicates that customers had an interest in the program. Figure 1 shows these adoption trends along
with the size of each rate option group.
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Figure 1

Schedule 2E Adoption
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Over the course of the program, 149 customers who had taken service under Schedule 2E left the
program. Of those customers, 32 switched to an on-site generation schedule (Schedule 136 or
Schedule 137) which are ineligible to participate under schedule 2E at this time. Moving was the
most common reason customers left the program, with 94 customers ending their service due to a
move. The rest of the customers who left schedule 2E took service under another residential rate
such as rate schedule 1.

Shortly after Schedule 2E was approved by the Commission, the Company updated its website to
include information about the program including a link to an application form for customers to
enroll. On January 17, 2017, emails and physical letters were sent out to customers with electric
vehicles to recruit them for the load research study. In the invitation, they were randomly selected
to be a part of option 1, option 2, or the control group. Customers who agreed to be a part of the
study committed to being on their particular rate option or the control group through April 1, 2019.
On August 7, 2018, ChargePoint sent out an email to all registered ChargePoint app users who live
in Utah letting them know that Rocky Mountain Power customers with an electric vehicle
registered in Utah can sign-up for Schedule 2E. Additionally, a brochure touting the benefits of
electric vehicles highlighted Schedule 2E. This brochure was distributed at various events. For
October 2020, the customer newsletter highlighted the Company’s electric vehicle savings
calculator which includes estimates of how a customer could save on time of use. Appendix A
contains the various outward facing communications that were employed for the program.
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II1. Data and Methodology

Data used in this analysis came from the following sources:

e The load research study conducted in conjunction with this program.

e Customer data including usage, rate option and time enrolled came from the Company’s billing
system.

e Survey data came from customer responses to the survey created and conducted by Rocky
Mountain Power.

e Energy costs were calculated from EIM prices

Capacity costs were taken from the final approved generation, transmission, and distribution
capacity deferrals ordered in the export credit proceeding (Docket No. 17-035-61)
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IV. Customer Survey Findings

The objective of the survey was to gauge customer satisfaction and gain insights into how
customers understood and used the EV time of use program. Survey responses were collected and
analyzed from participants in the load research study groups. As part of the study, load research
participants were given a $200 bill credit. Other Schedule 2E survey participants not included in
the load research study were entered into a drawing to receive a $100 gift card when the survey
was completed if they provided their name and email address. The same survey was sent to both
rate option 1 and rate option 2 participants. Questions for the survey were developed from Exhibit
D of the order in Docket No. 16-035-36 and a copy of the survey questions can be found in this
report in Appendix B. As of July 14, 2021, 105 participants had responded to the survey.

Survey respondents have average income and education levels above the population median. Most
are equipped with a level 2 EV charger, and air conditioning in their home. Also, most indicated
satisfaction with the program. For some participants, the program influenced their decision to
purchase or lease an EV.

1. Customer Profile

Car Make and Model

Figure 2 shows the EV makes and models of the survey respondents. The Tesla Model 3 was the
most popular make and model, with 32 percent of respondents owning or leasing the vehicle. Tesla
was also the most popular make, with 47 percent of survey respondents owning or leasing a Model
3, Model S, or Model X Tesla. Also notable, 14 percent of participants had more than one EV.

Figure 2

Vehicle Type

=
Tesla Model X

Tesla Maodel 3
33%

Nissan Leaf

Figure 3 shows that for 21 percent of respondents the program was influential in their decision to
purchase or lease an EV.
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Figure 3

TOU Influence on EV Purchase Decision
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Education and Income Level

Over half of respondents had an annual income over $100,000 and 80 percent had at least an
undergraduate degree. This compares to the 2019 Utah median income of $75,780!, and 34.7
percent of the Utah population with at least an undergraduate degree?.

Figure 4 Figure 5

Income Level Education Level

m Post-graduate degree or doctorate
= Graduate degree
= Undergraduate degree
Some college
= High school degree or GED equivalent
m Less than a high school degree

m More than $250,000 a year = $100,001 - $250,000 a year
= $80,001 - $100,000 a year $60,001 - 80,000 a year
= $40,001 - $60,000 a year ® Less than $40,000 a year

Home Characteristics
Most participants had an air conditioning system but did not have electric space heating.

! Data for 2019. See: Utah State Household Income | Department of Numbers (deptofnumbers.com)
2 See: IBIS-PH - Complete Health Indicator Report - Utah Population Characteristics: Education Level in the
Population
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Figure 6

Figure 7
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Figure 8 shows what type of vehicle charger participants have in their homes. Level 2 chargers are
most common in customer homes with 74 percent of customers owning a level 2 charger.

Figure 8

Charger Type

| don't know
2%

Level 1
charging
120 volt
24%

Level 2
charging [
240 volt
74%
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i1. Customer Awareness, Satisfaction and Motivation

Awareness and Satisfaction

The majority of participants, roughly 59 percent, became aware of the program from the Rocky
Mountain Power website. Word of mouth was the second most popular method for learning about
the program. The Company contacted EV owners to recruit them for the load research study. It is
likely many customers heard of the program through this initial contact and then sought out more
information on the website. Figure 9 shows how respondents became aware of the program.

Customer satisfaction in the program is high with over 72 percent of customers very satisfied with
the program and an additional 21 percent somewhat satisfied. Only 2 percent of respondents
reported being very dissatisfied. Figure 10 displays these results.

In addition to customers being satisfied with the program, 85 percent of customers have
recommended the program to someone they know. This high referral rate is further evidence of
high program satisfaction.

Figure 9 Figure 10

Customer Awareness Customer Satisfaction

Somewhat satisfied - 21%

Neither satisfied or dissatisfied I 2%

rvP website [ 5o
Word of Mouth - 18%
other [ 12
Direct mail [ 7%

email || 2%

Very dissatisfied I 2%

I don't know I 2%

Bill Insert | 1%

Customer Motivation

Nearly all respondents cited saving money as a motivator for enrolling in the program.
Approximately half of the respondents also selected helping the environment, supporting EV
research, and supporting the electrical system as other motivators. The responses make it clear that
potential cost savings are an essential piece of a TOU program. Figure 11 shows motivating factors
most common among respondents.
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Figure 11

Customer Motivation (Select All That Apply)

Save Money 98%

Help the Environment _ S56%
Support EV Research _ 55%
Support Effective Electrical System _ 52%

Earn an Incentive Payment A41%

A large majority of customers believed they saved money with 90 percent of customers responding
they saved some amount of money on the program. Almost half of participants responded they
saved a lot of money. Only 4 percent of customers thought the program was more expensive for
them as seen in figure 12.

Figure 12

Customer Savings

saved lotof money - Y i
| saved a little money _ 35%

| barely saved money on this plan - 7%
| don't know - 6%

It cost me a little money to participate l 3%

Slightly more expensive than regular
rates

Actual savings were close to perceived savings. On average, customers saved almost $390 over a
year of participation in the program. Over 91 percent of customers saved money on the program,
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and of the customers that did not save, only 21 percent (8 of the 38) were eligible to receive the
guarantee payment. The average guarantee payment was $13.25 and all customers who were
eligible for the payment were on rate option 1. Full customer savings data can be found in figure
13.

Figure 13
Time-of-Use Customer Savings
Customer Customers Total Savings  Average Guarantee Total Guarantee =~ Average Guarantee
Count that Saved Savings Payments Made Payments Payment
Rate Option 1 157 126 § 28967.71 $ 184.51 88 106.03  § 13.25
Rate Option 2 291 284 $ 145,674.58 $ 500.60 083 - $ -
Total 448 410 $ 174,642.29 $ 389.83 8 83 106.03  $ 13.25

iii. Customer Behavior

Changes in Energy Usage

All but one respondent reported making changes to their energy use in an effort to save money.
Since the program was directed at EV owners, it is not surprising that nearly all participants
charged their EV during off-peak times. Approximately two-thirds of participants also shifted
usage of their dishwasher, dryer and clothes washer to off-peak times. Figure 14 shows the ways
respondents adjusted their usage out of 105 respondents.

Figure 14

Changes Made to Save Money (Select All That Apply)

Charged my EV during off-peak times

Ran my dryer during off-peak times

Ran my dishwasher during off-peak times
Ran my dothes washer during off-peak times
Pre-cooled my home during off-peak times

Other:

Used pool pump during off-peak imes IS

| didn't do anything differently | 1

Success with off-peak air conditioning usage was more muted with just over half of participants
pre-cooling their home during off-peak periods. Part of the limited success may be due to the
timing of the on-peak window in the summer. The hottest times of the day in the summer overlap
the on-peak window from 3pm to 8pm. Since the study did not ask participants why they did not
pre-cool their home, the exact reason is not known. However, when asked about the challenges
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with the program, several participants noted that air conditioning during peak times was a
challenge due to the hot summer temperatures.

Charging Habits

Most participants use the scheduling function installed on their vehicle to determine when their
car charges. Only six respondents noted when they charge their vehicle: four charge during the
nighttime, one after work, and one during the daytime. Despite the few responses on charging
times, it is reasonable to assume customers are scheduling their EVs to charge during off-peak
periods to achieve the savings offered by the TOU schedule.

Charging was largely done at home with only 14 percent of respondents charging their vehicles
away from home “very often”. Figures 15 and 16 illustrate the respondents’ charging habits.

Figure 15 Figure 16

Scheduling Function Use Charging Away from Home

Infrequently 36%

Almost never 52

[S5] |

Very often

14%

Somewhat often 10%

MNever

[]
?

" yes ®ng

Customer Challenges

Customers were asked what their biggest challenges were with the EV TOU plan. Customers
reported challenges with cooling their home during the summer on-peak times, the timing of the
winter peak period, and remembering to use their appliances during off-peak times. Figure 17
shows the percentage of customers who reported experiencing these challenges.
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Figure 17

Common Customer Challenges

m Yes

Reducing AC in Summer

Rememher-mg o - e _ -

Difficult Peak Winter Hours

17%

10%

0% 2% 4% 6% 8% 10% 12% 14% 16% 1B%

Approximately 17 percent of respondents specifically cited cooling the home during the 3pm to
8pm peak periods in the summer as a challenge. One participant noted: “Precooling taxes AC's, so
had to back off somewhat. It gets hot by 6-7pm and takes a while to cool at 8pm.” This response
shows how one participant has tried to modify their AC usage to the best of their ability to
accommodate the TOU plan but still struggled to keep their home cool in the summer.

The winter on-peak period from 8-10am presented participants with two issues: 1) Remembering
to adjust their electricity usage when plans changed in the winter, and 2) The 8-10am on-peak
coupled with the 3-8pm on-peak limited the off-peak options for participants during winter days.
The added complexity of the morning winter on-peak period required participants to remember
which months were winter months and which were summer, and then adjust their electricity
consumption accordingly. Once adjusted to the winter schedule, several participants found the
morning on-peak of 8-10am in the winter difficult to accommodate since it meant a large part of
their morning was off-limits to laundry or other high energy-use activities.

Finally, 15 of the respondents reported issues with remembering to modify usage to accommodate
peak periods. Most appliances do not currently have a scheduling function. One respondent
explained they were challenged with “having to wait for off peak times to run appliances”. As
appliances such as clothes washers, dryers, and dishwashers begin to be manufactured with more
scheduling functions, it is possible that it will be easier for participants to program these appliances
to run during off-peak and achieve greater savings with time varying rates. One reason nearly all
participants were able to modify their EV charging times may be the scheduling function of EV
charging systems.
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V. Load Research Analysis

The Company conducted a load research study to understand how customers use energy under
each time-of-use rate. The Company recruited a sample of electric vehicle users and randomly
assigned them into one of three groups: the control group, rate option 1 and rate option 2.

1. Methodology

The Company developed a stratified random sample designed to produce estimates of system peak
demand that achieve plus or minus 10 percent precision at the 90 percent confidence level. The
sampling plan includes several steps:

. Formalization of sample parameters

. Specification of target variables

. Choice of stratification variables

. Choice of kW estimating method

. Choice of the number of strata

. Construction of strata boundaries

. Allocation of sample points to each stratum
. Selection of sample size

0N LN W~

Formalization of sample parameters

The Company first identified the population of EV owners in its Utah service territory. When the
Company designed the sample in December 2017, records showed 1,513 households with electric
vehicles. The billing data was then compiled for these customers for calendar year 2016. Using
this monthly data, the Company developed a stratified random, single-dimensional sampling
schema.

In this approach, customers with similar characteristics were grouped together into non-
overlapping homogenous groups called “strata”, with individual samples selected from each
stratum.

Specification of target variables

Current cost study methods use the average demand at the hours of the PacifiCorp system peak for
twelve consecutive months, as well as estimates of distribution and individual customer maximum
demands, each averaged over twelve consecutive months.

This sample was designed in accordance with PURPA standards and, as such, provide estimates
of system peak demand that achieve, at minimum, +- 10% precision at the 90% confidence level.

The Company used billing data for the twelve months ending December 2016 to determine the
appropriate stratification.

Choice of stratification variable
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Average monthly billing kWh was chosen as the stratifying variable in this study because it meets
the following three criteria for a stratifying variable defined by William G. Cochran®:

A. The population is composed of institutions varying widely in size
B. The principal variables to be measured are closely related to the sizes of the institutions
C. A good measure of size is available for setting up the strata

Average monthly billing kWh is defined as the average monthly energy registered over a period
of 12 consecutive months.

Choice of kW estimating method

The Company used the mean per unit (MPU) methodology to estimate peak demand. To estimate
a peak demand for a population using MPU, the mean peak demand value from the sample is
multiplied by the number of elements in the entire population. Use of the MPU method provides
an unbiased estimate.

Choice of the number of strata

As the number of strata increases, precision of the estimate of the total contribution to demand
(kW) at system peak also increases. However, the increase in precision per additional stratum
diminishes after a relatively small number of strata. The desire for simplicity and a reasonable
number of sites in each stratum leads to a preference for a small number of strata. For this study,
the Company developed a four strata design.

ii. Energy Impacts

The Company compared on and off-peak energy consumption over the course of the pilot program.
The time of use groups used more energy in total than the control group and the increase in usage
occurred largely in the off-peak time periods. The on-peak time periods saw lower usage from the
time of use groups starting with a 20 percent reduction in 2018 as compared to the control group.
This reduction in usage decreased over the next two years with an 8 to 10 percent reduction in
2019 and a 5 to 6 percent reduction in 2020. Figures 18 and 19 illustrate the percent change in
energy use for each TOU group relative to the control group. Both group one and two follow
similar levels of change over the period studied in both the reduction of on-peak energy usage and
increase in off-peak energy usage.

? William G. Cochran, “Sampling Techniques”, Third Edition, Wiley, pg.101
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Figure 18

On-Peak Energy % Reduction
(Relative to Control)
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Figure 19

Off-Peak Energy % Increase (Relative to Control)
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While on-peak usage was lower the increase in off-peak usage drove a higher total usage among
customers with EVs as seen in figures 20, 21 and 22. 2018 saw the largest amount of energy shift
away from the on-peak period by the time of use groups. This effect decreased in 2019 and 2020
but remained present. The two rate option groups also used more energy in total than the control
group, with most of that usage coming in the off-peak period. As expected with EV owners, the
total usage is higher than the average residential customer across all three groups. The increased
energy usage across the groups can be seen in figure 23.

Figure 21

Figure 20
Difference Relative to Control 2018
2,000 1592
1,200 [ 1,130
0
< I |
4 (1,000) -448 -462
(2,000)
-2,070
(3,000) =2.602
TOU1 TOU2 No EV
HPeak mOff-Peak m Total

Difference Relative to Control 2019
3,000
2,000
1,000

0

%~ (1,000)
(2,000)
(3,000)
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2,219
2008 2077 g
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Figure 22

Figure 23
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111. Capacity Impacts

The Company observed significant reductions in peak use during the coincident peak hour and top
50 system hours for customers on TOU rate option 2 in 2018. More modest reductions were seen
on rate option 1 in all years and on rate option 2 in 2019 and 2020.

System Coincident Peak Hour

Time of Use customers used less energy during the system coincident peak than control group
customers. The capacity reduction was largest in 2018 and modest in 2019 and 2020. The rate
option 2 group had more of a capacity reduction than rate option 1. Figure 24 shows the capacity
contribution of the usage groups and the absolute difference relative to the control group.

Figure 24

Year ‘ Coincident Peak Hour ‘ Control ‘ TOU 1 ‘ TOU 2 Sch 1
Mean System Coincident Peak Use (kW)

2018 | 7/16/18 5:00 PM 3.7 33 2.7 2.8

2019 | 7/22/19 5:00 PM 3.8 3.6 3.1 3.0

2020 | 8/17/20 4:00 PM 3.6 3.0 3.2 3.0
Absolute Difference Relative to Control

2018 | 7/16/18 5:00 PM 0.0 -0.5 -1 1% -1.0%*

2019 | 7/22/19 5:00 PM 0.0 -0.2 -0.7 -0.7**

2020 | 8/17/20 4:00 PM 0.0 -0.6 -0.4 -0.6*

*Significant at 90% confidence level
**Significant at 95% confidence level
“Differences may not align with the table above due to rounding.
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Figure 25 below illustrates average hourly demand for Schedule 2E participants and the control
group in the summer months of 2018. Schedule 2E participants used less than the control group
during peak hours but used more in the hours after the peak period.

Figure 25
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Top 50 System Hours

Time of use customers used less during the top 50 system hours, however; the Company only
observed a statistically significant reduction for customers on TOU rate option 2 in 2018. The
reductions observed for the other rate options and years did not yield statistically significant
results. Figure 26 shows the average use of each group during the top 50 system hours. It also
shows the change in use for each treatment group relative to the control.

Figure 26
Year | Control |TOUI [TOU2 |[NoEV

Mean Top 50 System Hours Use (kW)

2018 3.6 2.9 2.5 2.7
2019 34 3.0 3.0 2.6
2020 3.8 3.0 3.3 2.8

Absolute Difference Relative to Control ?

2018 0.0 -0.8 -1 1% -1.0%*
2019 0.0 -0.4 -0.4 -0.8%*
2020 0.0 -0.7 -0.5 -1.0%**

*Significant at 90% confidence level
**Significant at 95% confidence level
iDifferences may not align with the table above due to rounding

Both time of use rate options produced lower on-peak usage levels in both energy and capacity.
The effects were most pronounced in the first year of the program and on rate option 2. Electric
vehicle owners have higher usage levels than other residential customers. The customers on the
time of use rate options had higher total usage than the control group. The decrease in on-peak
energy usage points to customers reacting to and adapting their energy use in accordance with the
program.
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VI. Cost and Revenue Analysis

To understand the financial cost and benefits of the time of use program, the Company compared
the revenue lost under the program to the avoided costs of shifted load. Additionally, two cost of
service models, one for each rate option, were conducted to assess how well the revenues from
participants in the current program align with cost of service.

For all analyses conducted, the kWh used was calculated using schedule 2E customer data for
calendar year 2019. Those monthly values were then adjusted to account for customers joining the
program after January of 2019. The adjustment reduced the actual kWh from February onward by
the ratio of customers in a given month to customers in January. This adjustment controls for
growth in the program that may have otherwise skewed results based on more customers, and
thereby more energy, in later months. To be conservative, calendar year 2019 was used for the
study, since load reductions were less pronounced than the first year. Calendar year 2020 was not
used, because customer behavior during this time was likely altered from the COVID-19 pandemic
and stay-at-home orders.

i. Revenue Loss

Revenues were calculated by taking adjusted energy levels and applying the pricing structure of
each rate option to those energy levels. For the time of use groups on and off-peak energy splits
were created by dividing the energy categories by the total energy used and applying these ratios
to monthly energy. This yields base revenues for each customer group based upon the same energy
levels with option specific levels of on and off-peak usage. The same operation was done as if the
customers had remained on Schedule 1 as a comparison point for lost revenue. The comparisons
were conducted using prices effective January 1, 2021. Time of use rate option 1 results in a
revenue reduction of $40,609 and rate option 2 results in a reduction of $92,235 to revenue as
shown in figure 27.

Figure 27
Calender Year 2019 Revenue and Losses from Program ($)
Schedule 1~ Option 1 Option 2
Revenue 339,057 298,449 246,822
Loss (A from Schedule 1) - 40,609 92,235
Loss (A from Schedule 1, per customer) - 193 439
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i1. Capacity Benefit

Annual capacity costs are calculated using values ordered in the export credit proceeding in Docket
No. 17-035-61 for generation, transmission and distribution capacity deferral. After adjusting for
line loses, the total capacity value is $137.68 per kilowatt-year. To show multiple perspectives of
the measurement of capacity over different durations, the capacity value is applied to the load
reduction during the top 10 percent, 5 percent, 1 percent and also for the top 50 hours, top 10 hours
and top hour of usage for the state of Utah. Load reduction was calculated for both rate option 1
and option 2 relative to the control. As the duration of the number of hours narrows, rate option 2
provides more savings and the savings increase for both rate options. Figure 28 shows the capacity
deferral value for both rate options under the six different load hour definitions.

Figure 28
Calender Year 2019 Capacity Benefits ($)
Option 1 Option 2
Top 10% 8,685 6,357
Top 5% 16,502 14,968
Top 1% 27,745 31,395
Top 50 Hours 27,666 30,933
Top 10 Hours 28,692 33,503
Top Hour 24,825 35,352

The value of capacity savings increases for larger groups of hours when viewing the impact during
only the on-peak periods. Figure 29 shows these values.

Figure 29
Calender Year 2019 Capacity Benefits ($)
(On-Peak)
Option 1 Option 2
Top 10% 15474 18,623
Top 5% 19,295 20,098
Top 1% 26,387 31,064
Top 50 Hours 26,451 30,043
Top 10 Hours 26,250 30,550
Top Hour 24 825 35,352
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Customers on both rate options are able to shift load away from the on-peak period including
during the top 10 percent of load hours during the year relative to the control group. As seen in
figures 30 and 31, rate option 2 has a larger decrease in load during the on-peak period, however;
rate option 1 has a greater overall decrease. Both groups have a large increase in load during the
last on-peak hour, hour-ending 20, and the first hour that the on-peak period ends. This snap back
effect is likely due to difficulty in precooling homes for long periods in the summer.

Figure 30
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The Company believes the savings are somewhat muted by the off-peak time period overlapping
with some of the high-use hours during the late evening specifically the hour ending 9:00pm. It is
believed that during summer months customers use air conditioning to cool their homes during
this period as they are unable to sufficiently pre-cool their homes. Figure 31 is a representation of
when the top 10 percent of load hours occur for the state of Utah. All of the top 10 percent of load
hours occur during the summer months. Peak load hours are concentrated in the late morning to
early afternoon. The on-peak period captures almost 40 percent of the top load hours.

Figure 32
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iii. Energy Cost Impact

Energy cost impacts were calculated using 2019 hourly energy prices from the Western Energy
Imbalance Market (“EIM”) and the difference in energy usage between the TOU rate options and
the control group. Prices were applied to equalized energy values across the three groups. This
calculation showed that the total cost of energy decreased during the on-peak period while total
energy costs increased for both groups relative to the control group. Figure 33 shows the magnitude
of these differences.

Figure 33

Energy Cost Reductions

Rate Option 1 Rate Option 2
On-Peak |$§ 4,22838 §$§ 5,139.49
Total $ (1461.74) § (491.28)

The increase in total cost is likely due to the snap back period, described above, occurring during
times of high-cost energy. Variance in year-to-year energy prices will also cause changes to the
effects of energy costs. The reduction in cost during on-peak hours does show the potential ability
for customers to decrease costs through participation in the time of use program.
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iv. Metering Cost

If the Schedule 2E program were to continue, customers enrolling in the time of use program
would have advanced metering infrastructure (“AMI”’) meters installed to record energy usage
during the on and off-peak periods. Customers who already have an AMI meter would be
reprogrammed remotely. Since conventional meters will be replaced with AMI meters over time
and Schedule 2E adoption is not expected to be significant, any incremental metering cost of the
program is expected to be small.

v. Cost of Service Results

The Company conducted a cost of service study with the intent of better understanding the
effectiveness of the time of use program in recovering the costs associated with serving customers
and how that compares to the overall residential class. The study was built from the cost of service
study filed in the Company’s most recent general rate case (Docket No 20-035-04). Schedule 2E
was added as a separate rate class and two studies were created, one for each rate option. Loads
and customer counts from Schedule 2E were decremented from the residential customer class. The
cost of service results show that rate option 1 is closely aligned with cost of service. The -3.73
percent change required to bring Schedule 2E Option 1 to cost of service is smaller than the change
for the overall residential class of 6.7 percent. The relative proximity to cost of service shows that
rate option 1 is unlikely to shift costs to other classes. Not surprisingly given its much larger
customer benefit, cost of service results show that rate option 2 has a larger differential and would
require an increase of 12.25 percent to be at cost of service.
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VII. Conclusions and Recommendations

The electric vehicle time of use program has been well received by customers and participants
have been able to adapt their energy usage to the on- and off-peak periods to minimize the cost of
their EV load on the system. Customers have been satisfied and feel they are able to save money
through the program. While current avoided costs do not fully offset the losses in revenue from
the program, program participation on option 1 performs well on the cost of service study,
indicating that it is unlikely to shift costs to other customers.

Results of the program have shown that customers are able to shift usage and load to avoid the on-
peak periods. Survey results showed that customers are aware of the on-peak periods and actively
try to avoid using excess electricity during those times. Energy usage patterns of the participants
relative to the control group support the survey results. Confirming that customers can and do alter
their usage is an important finding as an expanded time of use program is considered.

The Company recommends continuing to offer Schedule 2E with only rate option 1 prices, and
with the participant cap removed. The Company also recommends making Schedule 2E available
to customer generators on Schedule 137. The Company does not believe that it is in the public
interest to allow customer generators on Schedules 135 or 136, since netting energy exported to
the grid against a time-of-use program could exacerbate potential cost shifting from these
programs.

Eventually, the Company hopes to develop a time of use option available to all residential
customers. Discussions of a more broadly available time of use program are anticipated to occur
in the rate design/cost of service/grid modernization collaborative process currently underway.
With the exception of removing rate option 2, eliminating the cap, and opening enrollment up to
Schedule 137 customer generators, there are no recommendations to change Schedule 2E at this
time in an effort to provide simplicity and continuity to the current participants.
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VIII. Appendices
Appendix A:
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Name
Address
City ST Zip

Dear <Customer Name>,

Congratulations! You have been selected to be part of an important electric vehicle research study. We are
recruiting customers to help us better understand how time-based energy rates affect vehicle charging
patterns and behaviors. Results from this study will help to evaluate potential incentives and rate options
that support off-peak charging and ultimately support the adoption of electric vehicles.

When you participate, you will:

e Get $400 in credits on your bills, including $200 when you sign up and another $200 “thank
you” payment when the research concludes in April 2019.

e Have the opportunity to save money on your bill when you charge your car and use other
household equipment during off-peak times (at night and on the weekends). You can save
between 62% and 76% when you use energy during off-peak times.

e Receive a guarantee that your energy charges won’t be more than 10 percent higher than they
would have been on standard residential rates for your first year of enrollment.

e Cultivate a greater understanding of how to integrate more electric vehicles with the energy grid.

To participate, you need to meet the following qualifications:

e Switchtoa time-of-use rate to pay less for energy used during off-peak hours and more for
energy used during peak times through April 1, 2019. Peak times are:
All months of the year: 3 p.m. - 8§ p.m.
October through April: 8 a.m. - 10 a.m.
All of your home will be subject to time varying rates, not just your plug-in electric vehicle.
* You currently charge your vehicle at home using a Level 2 charger. If you use only a Level 1
charger, you do not qualify for this study.
o For the integrity of the research, you will not be able to install a rooftop solar or other generation
system at your home during the commitment period.
¢ You will not participate in our Subscriber Solar option during the commitment period.
e Grant us safe, unobstructed access to your electric meter.

This research is part of a pilot program, which is subject to change. To sign up and learn more, please
visit rockymountainpower .net/UTEVO2QXP. Act soon, because space in this study is limited!

yb g0

Joelle Steward
Vice President, Regulation
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Appendix B:

Utah Electric Vehicle Time-of-Use Survey

Your feedback is important to helping us understand how time-of-use rates influence drivers of electric vehicles. We
appreciate your answers to this survey.

This research is part of an effort to support adoption of electric vehicles in Utah and optimize car charging with the
electrical grid.

About your participation

1. How did you hear about Rocky Mountain Power's eleciric vehicle (EV) time-of-use rate plan?
Rocky Mountain Power website
Word of mouth
Direct mail
Email
Bill insert
Brochure

Cther:

2. Why did you enrcll in the EV time-of-use rate plan? (Select all that apply.)
To =ave money on my power bills
To help the environment
To support research into electric cars and grid technologies
To support effective use of the electrical system
To earn an incentive payment

Cther:

3. How safisfied are you with the EV time-of-use rate plan?
Very safisfied
Somewhat satisfied
Meither satisfied or dissatisfied
Somewhat dissatisfied
Very dissatisfied

| don't know

4. Have you recommended the EV time-of-use rate plan to someone you know?

Yes
Mo

| don't know
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5. How did your paricipation in the EV fime-of-use rate plan affect your monthly electric bills?
I saved a lot of money
| saved a litile money
| think that | barely saved money on this plan
| think that thiz rate plan was slightly more expensive than regular rates
It cost me a litthe money to parficipate
It cost me a lot of money to paricipate

I don't know

&. What changes did you make in order fo save money on time of use? (Select all that apply.)
Charged my EV during off-peak times
Ran my dishwasher during off-peak times
Ran my clothes washer during off-peak times
Ran my dryer during off-peak times
Used pool pump during off-peak times
Pre-cooled my home during off peak-periods
| didn't do anything differently
Cther:

7. Did the EV time-of-use rate plan play a role in your decision to purchase or lease an EV?
Yes

Yes, my household already had one or more EVis) and the time-of-use rate plan played a role in my
household's decision to purchase or lease an additional EV.

Mo

Mo, | already had an EV when | enrolled.

5. At your residence, do you use a Level 1 or Level 2 charger?

Lewvel 1 charging / 120 volt
Level 2 charging [ 240 volt
| don't know

9. What make and model of EVis) do you drive?

Make and model

10. In what month and year did you purchase or lease your elecfric vehicle?

11. Does your home have central air conditioning?

Yes
Mo

I don't know
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12. Does your home have electric space heating?

Yes
Mo

| dom't know

About EV charging

13. Do you use your car's built-in scheduling functions to charge at specific times?

Yes
Mo

| dom't know

13a. If so, when did you typically schedule your EV charging to occur?
Might time
Dwuring the middle of the day
Morning

Other:

14. How often do you charge your EV away from home?
Very often
Somewhat offen
Infrequently
Almost never

| have never charged my EV away from home

15. What were your biggest challenges on the EV time-of-use rate plan?

About you

16. What is your annual household income?

Less than 540,000 a year
40,001 - 560,000 a year
260,001 - 580,000 a year
530,001 - 100,000 a year
S100,001 - 5250,000 a year
MMore than 3250000 a year
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16. What is your annual household income?
Less than 540 000 a year
240,001 - 560,000 a y=ar
260,001 - 580,000 a year
580,001 - 5100000 a year
100,001 - 5250,000 a year
More than 3250000 a year

17. What is the highest level of education that anyone in your household has achieved?

Less than a high school degree

High school degree or GED equivalent
Some college

Undergraduate degree

Graduate degree

Post-graduate degree or doclorate

18. How many people are in your household?

1
2
3
4
5
B
7 or more

19. Enter your name and email address in case we need to contact you. This is opticnal.

Hame

Email Address

Thank you very much for your time and input, Rocky Mountain Power

Submit Survey
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Utah Electric Vehicle Research Participant Survey

Your feedback iz important to helping us understand the needs of electric vehicle drivers in Utah. This research iz part
of an effort to suppert adoption of electric vehicles in Utah and oplimize car charging with the electrical grid.

1. Do you use a Level 1 or Level 2 charger?
Lewvel 1 charging F 120 volt
Lewvel 2 charging £ 240 volt

| don't knowe

2. What make and model of EV{3) do you drive?

Make and model

3. In what month and year did you purchase or leaze your electric vehicle?

4. Does your home have central air conditioning ?
Yes
Mo

| don't knowe

3. Does your home have eleciric space heating?
fes
Mo

| dom't know

6. How often do you charge your EV away from home?
Very often
Somewhat often
Infrequently
Almost never

| have never charged my EV away from home

7. What is your annual household income?
Less than 540.000 a year
240,001 - 550,000 a year
260,001 - 550,000 a year
530,001 - $100.000 a year
£100,001 - 5250000 a year
More than $250,000 a year
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3. What is the highest level of education that anyone in your househeld has achieved?

Less tham a high school degree

High school degree or GED equivalent
Some college

Undergraduate degree

Graduate degree

Post-graduate degree or doctorate

9. How many people are in your household?

ar more

10. Please enter your name and address where you receive electric service from Rocky Mountain Power so that we
can give you a $200 thank you credit for completing this research study.

MHame

Electric service address -
Sireet address

Electric service address -

City, 5T Zip

Thank you very much for your participation in this study, Rocky Mountain Power

Submit Survey
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Utah Electric Vehicle Research Participant Time-of-Use Survey

Your feedback is impertant to helping us understand how fime-of-use rates influence drivers of electric vehicles. This
research is parl of an effort to support adeption of electric vehicles in Utah and oplimize car charging with the electrical
grid.

About your participation

1. How did you hear about Rocky Mountain Power's eleciric vehicle (EV) time-of-use rate plan?
Rocky Mountain Power website
Word of mouth
Direct mail
Email
Bill insert
Brochure

Other:

2. Why did you enroll in the EV time-of-use rate plan? (Select all that apply.)
To save money on my power bills
To help the environment
To support research into electric cars and grid technologies
To support effective use of the electrical system
To earn an incentive payment

Other:

3. How satisfied are you with the EV time-of-use rate plan?
Very satisfied
Somewhat satisfied
Meither satisfied or dissatisfied
Somewhat dissatisfied
Very dissatisfied

| dom't know

4. Have you recommended the EV time-of-use rate plan to someone you know?

Yes
Mo

| dom't know
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5. How did your participation in the EV time-of-use rate plan affect your monthly eleciric bills?
| zaved a lof of money
| zaved a little money
| think that | barely saved money on this plan
| think that this rate plan was slightly more expensive than regular rates
It cost me a little money to participate
It cost me a lot of money to participate

| don't know

6. What changes did you make in order to save money on time of use? (Select all that apply.)
Charged my EV during off-peak times
Ran my dishwasher during off-peak times
Ran my clothes washer during off-peak times
Ran my dryer during off-peak times
Used pool pump during off-peak times
Pre-cooled my home during off peak-periods
| didn't do anything differently
Other:

7. Did the EV time-of-use rate plan play a role in your decizion fo purchase or lease an EV?
Yes

Yes, my household already had one or more EVis) and the time-of-use rate plan played a role in my
household's decision to purchase or lease an additional EV.

Mo

Mo, | already had an EV when | enrolled.

&. At your residence, do you use a Level 1 or Level 2 charger?

Lewvel 1 charging / 120 volt
Level 2 charging / 240 volt

| don't know

9. What make and model of EV(s) do you drive?

Make and model

10. In what month and year did you purchase or lease your elecfric vehicle?

11. Does your home have central air conditioning?

fes
Mo

| don't know
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12. Does your home have elechric space healing?
Yes

Mo

I don't know

About EV charging

13. Do you use your car's built-in scheduling funclicns te charge at specific times?
Yes
Mo

I don't know

14. How often do you charge your EV away from home?
Very often
Somewhat ofien
Infrequently
Almost never

| have never charged my EV away from home

15. What were your biggest challenges on the EV time-cf-use rate plan?

About you

16. What is your annual househeld income?

Less tham 340,000 a year
240,001 - 360,000 a year
60,001 - 350,000 a year
S30,001 - 5100000 a year
100,001 - 5250,000 a year
More than 3250000 a year

17. What is the highest level of education that anyone in your household has achisved?
Less tham a high school degree
High school degree or GED equivalent
Some college
Undergraduate degree
Graduate degree

Posfi-graduate degree or doctorate
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18. How many people are in your household?

ar more

19. Pleasze enter your name and the address for where you receive your electric service from Rocky Mountain Power so
that we can make sure that you get your $200 thank you credit for completing this research study.

Name

Elecfric service address -
Street address

Elecfric service address -

City, ST Zip

Thank you very much for your participation in this study, Rocky Mountain Power

Submit Survey
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