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SECTION 1 EXECUTIVE SUMMARY

1 Executive Summary

This report documents the 2019 load impact evaluation of San Diego Gas & Electric Company’s
(SDG&E) residential default time-of-use (TOU) pricing pilot. This pilot was implemented in
response to California Public Utilities Commission (CPUC) Decision 15-07-001. A key objective
of the pilot is to develop insights that will continue to help guide SDG&E’s approach to
implementation of default TOU pricing for the majority of residential electricity customers and
the CPUC’s policy decisions regarding default pricing.

Findings from the first summer of the pilot—June through October 2018—are documented in the
“Default Time-Of-Use Pricing Pilot Interim Evaluation” dated April 1, 2019 (hereafter referred to
as the Interim Report). The Interim Report contains detailed background information on the pilot,
describes the pilot design and the load impact evaluation methodology, discusses SDG&E’s
pilot implementation and treatments, and presents load impacts for the first summer period. It
also presents structural bill impacts and summarizes pre-enroliment opt-out rates. Findings from
the first winter and the full first year of the pilot are documented in the “Default Time-Of-Use
Pricing Pilot Final Evaluation” dated November 1, 2019 (hereafter referred to as the Final
Report). The Final Report focuses primarily on load impacts from the winter period in 2018 and
2019 as well as bill impacts for the first year of the pilot. The winter results provide load impacts
for the entire winter rate period of November 2018 through May 2019. Behavioral bill impacts
and total bill impacts are provided for the full first year of the pilot, from June 2018 through May
2019. Customer attrition throughout the first year is also included in the Final Report.

The primary objective of this report is to document the findings of an ex post (after the fact)
study that estimates hourly load impacts for the summer of 2019 (June through October 2019).
An additional objective is to provide an ex ante (forward looking) forecast for the next eleven
years (2020 to 2030) of program operations. The ex ante study provides estimated hourly load
impacts given SDG&E’s default TOU enroliment forecast and given weather conditions that
reflect SDG&E and California Independent System Operator (CAISO) electric system peaks.

1.1 Pilot Background and Design

The pilot tested two different TOU rate options: Rate 1 and Rate 2. Approximately 141,000
households were assigned to one of the two TOU rates, and an additional 169,000 were
retained in the study on the standard tiered rate to act as a control group for those who were
placed on the new tariffs. After receiving multiple notifications regarding the fact that their rate
will change if they did not take action by a certain date, customers had the choice of staying on
their otherwise applicable tariff or selecting an alternative TOU rate plan. If a customer took no
action, they were placed on the default rate associated with their assigned group.

Figure 1-1 and Figure 1-2 show the timing of the rate periods for Rates 1 and 2 and the prices?
in each period. Rate 1 is a three-period rate in summer and winter. Prices are the same on
weekdays and weekends but weekends have a longer super off-peak period relative to

1 Prices do not reflect the baseline credit of $0.10 per kWh for electricity usage up to 130% of the customer’s baseline allocation.

© Nexanr 2019 Load Impact Evaluation of SDG&E’s Residential Default Time-Of-Use Rates 1



SECTION 1 EXECUTIVE SUMMARY

weekdays. The peak period in both summer and winter is from 4 to 9 PM. The rate structure for
winter is the same as summer except for the months of March and April where there is an
additional super off-peak period from 10 AM to 2 PM. The peak-to-super-off-peak price ratio in
summer is 1.9:1 for usage above the baseline quantity. In winter, the peak and off-peak prices
are very similar, as super off-peak prices are nearly 6% lower than peak-period prices. The
structure of Rate 2 is simpler compared to Rate 1 as there are only two rate periods that don’t
vary throughout the year or on weekdays or weekends. The peak period is the same as Rate 1
(4 PM to 9 PM) and the remaining period is an off-peak period from 9 PM to 4 PM.

Figure 1-1: Default Pilot Rate 12
Hour Ending

DayType — Season ||, | 34|56 7]|8]|9]|10]11]12]13]14]15] 16| 17| 18] 19] 20| 21| 22| 23] 24

Summer Super Off-Peak (29¢) Peak (56¢)
Weekday [Winter Super Off-Peak (35¢) Peak (37¢)
V=T RYelql] - Super Ofi-Peak (S5¢) Peak (37¢)

Super Off-Peak (29¢) Peak (56¢)
Winter Super Off-Peak (35¢) Peak (37¢)

Weekend

Figure 1-2: Default Pilot Rate 2

Hour Ending
|1]2|3|4|5|6]7]|8|9]|10/11]12|13|14|15|16]|17]18]|19]|20]|21]|22]|23]|24
Summer Peak (53¢)

Day Type Season

Weekday Winter Peak (37¢)
Summer Peak (53¢)
Weekend Winter Peak (37¢)

The pilot was structured as a randomized encouragement design (RED) experiment. With a
RED, different randomly selected samples of customers are offered different experimental
treatments (in this case, a TOU rate or different content or messaging in the recruitment
materials) and another random group of customers is not offered anything (e.g., the control
group). Some who are offered the treatment take it and some do not. Because each sample is a
statistical clone of the other due to the random selection (especially in this case where sample
sizes are quite large), comparing the behavior of the encouraged group with that of the control
group allows for an unbiased assessment of the impact of the treatment. This analysis requires
a two-step process in order to isolate the impact of the encouragement (e.g., the offer of a
treatment) from the treatment itself, as explained more fully in Section 3.1.

Based on pre-treatment validations it was determined that an error had occurred in the pilot
implementation and the control groups were not statistically equivalent to the treatment groups.
Without pre-treatment statistical equivalence between the treatment and control groups, the
RED analysis framework was no longer valid. SDG&E selected a revised control group for each
rate from the original pool of eligible customers. The revised control group for Rate 2 was
statistically equivalent to the treatment group. However, the Rate 1 control group was not. As a
result, statistical matching was implemented to select a revised control group for the Rate 1
population. Statistical matching involves selecting customers from a population of customers
who were not subject to default notification that are most similar to the participant population

2 Rates effective June 1, 2019, and do not reflect the baseline credit of approximately .10 cents kWh for usage up to 130% of
baseline.
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SECTION 1 EXECUTIVE SUMMARY

based on observable variables (primarily load shape). The approach to selecting a matched
control group is described in Section 3 of the Interim Report.

Load impacts were estimated separately for net metered and non-net metered customers on the
pilot rates. Load impacts were also estimated for three different climate regions in SDG&E’s
service territory (hot, moderate, and cool). For the moderate and cool climate regions, estimates
were also made for two customer segments, CARE/FERA customers and non-CARE/FERA
customers. CARE/FERA customers in the hot climate region were not allowed to be enrolled on
TOU tariffs using default recruitment. As such, comparisons across the hot and two more
moderate regions not only reflect differences in climate but also differences in the mix of
customers. Also, differences in load impacts across customer segments at the service territory
level reflect not just differences across segments, but also differences in the mix of customers
across climate regions for each segment. These differences must be kept in mind when making
comparisons across segments and climate regions.

1.2 Overall Findings

1.2.1 Ex Post Load Impacts
Table 1-1 presents the average weekday peak period load reduction for each pilot rate. Key
findings for load impacts are summarized in following the table.

Table 1-1: Peak Period Load Reductions on Average Weekday?

Rate 1 Rate 1 Rate 2 Rate 2
Utility Metric Summer Summer Summer Summer
Non-NEM NEM Non-NEM N[=Y
Peak Period 4-9 PM 4-9 PM 4-9 PM 4-9 PM
Hours
% Impact 1.1% -0.6% 1.8% N/A
Absolute
SDG&E Impact (kW) 0.01 kw -0.01 kW 0.01 kw N/A
Average
Number of 68,332 3,393 17,424 2,269
Enrolled
Customers
Number of
Customers in 66,928 903 16,942 0
Analysis

Key findings pertaining to load impacts from the SDG&E pilots include:

= Customers who are net energy metered (NEM), meaning that they have installed solar
generation systems, have a significant influence on the overall TOU population,
distorting load impact results and the quality of the matched control group as NEM

3 The average number of enrolled customers in this table represents the average number of customers enrolled during the summer
months by rate and NEM status. The differences in customer counts between enrolled and analyzed customers are due to data
incompleteness and exclusion of customers who transitioned to NEM during the pre-treatment or treatment periods of the pilot. Rate
2 did not have any NEM customers prior to the pre-treatment or treatment periods of the pilot.

' Nexant 2019 Load Impact Evaluation of SDG&E’s Residential Default Time-Of-Use Rates 3



SECTION 1 EXECUTIVE SUMMARY

enrollments varied over the pilot period. For this reason, this analysis focused on
customers who never became NEM during the evaluation period (non-NEM). Separately,
the evaluation recreated the matched control group and performed analysis for NEM
customers who had become NEM at least one year prior to the treatment period. See
Section 3.1.3 for additional details.

= During the first summer, the average number of eligible customers for the analysis was
88,169 for Rate 1 and 20,781 for Rate 2. For the current analysis, after including the
additional exclusion of the NEM enrollments after the pre-treatment period, the average
number of customers included in the analysis was 67,831 for Rate 1 and 16,942 for Rate
2. The decrease in customers between summers was primarily due to customer attrition
and account terminations (Section 5).

= On average, default customers on both Rates 1 and 2 produced small, but statistically
significant, peak-period load reductions in the summer months. Peak period load
reductions averaged roughly 1.1% for Rate 1 and 1.8% for Rate 2 (Sections 5.2 and
5.3).

= These percentage reductions were similar to those from the previous pilot
evaluation, which saw load reductions of 1.5% for Rate 1 and 2.0% for Rate 2.

= |n the summer months, load reductions were greater for Rate 2 than for Rate 1, despite
having the same peak period time period (4 PM to 9 PM) and despite Rate 1 having
higher peak-period prices than Rate 2. While the difference between Rate 1 and Rate 2
impacts are statistically significant, it is important to keep in mind that the estimates were
calculated using different estimation techniques and the populations are not equivalent
in size or distribution (Section 5.4).

= At the territory level, neither customers on Rate 1 nor Rate 2 showed a statistically
significant change in net daily electricity consumption on any day types during the
second summer compared to the pretreatment period (Table 5-1 and Table 5-4). The
evaluation of the first summer found small, but statistically significant changes in net
daily consumption for both rates.

= |n the summer months, the pattern of load reductions varied across climate regions
between the two rates. For Rate 1, the moderate climate region had the largest impacts
of 1.6%, while the hot climate region showed -1.4% (however, this was not statistically
significant due to small population size). For Rate 2, all climate regions showed larger
impacts. The hot climate region showed the highest statistically significant impacts of
4.2% or 0.04 KW. Absolute peak period load reductions were largest in the hot climate
region, but these segments did not include CARE/FERA customers. Absolute impacts
were smallest in the cool climate region, which included CARE/FERA and non-
CARE/FERA customers (Sections 5.2 and 5.3).

* In the moderate and cool climate regions in the summer, non-CARE/FERA customers
typically had statistically significantly greater absolute peak-period impacts compared to
CARE/FERA customers. As found in the previous evaluation’s surveys, this could be
due to the non-CARE/FERA customers’ greater knowledge of the TOU rate plan and its
associated peak hours. Efforts to more effectively educate CARE/FERA customers
regarding their TOU rate plan could improve load reductions for this customer segment
(Sections 5.2 and 5.3).

' Nexant 2019 Load Impact Evaluation of SDG&E’s Residential Default Time-Of-Use Rates 4



SECTION 1 EXECUTIVE SUMMARY

1.2.2

NEM customers in Rate 1 showed small load increases of 0.01 kW (0.6%) during the
peak period. However, due to the small sample size (approximately 900 customers), the
negative impacts are not statistically significant. Treatment customers show slightly
higher usage during the middle of the day when solar generation is at its highest. This
effect persists into the first two hours of the peak period (Section 5.2.2).

Persistence of Load Impacts

An additional analysis was conducted to explore the impacts for customers who remained active
SDG&E D-TOU customers from April 2018 until the end of October 2019. Key findings
pertaining to the load impacts for these persistent customers include:

1.2.3

Load impacts for the persistent customers generally decreased between the two
summers of the pilot. Impacts for the first and second summer were about 1.6% in 2018
and 1.1% in 2019. The difference was statistically significant (Section 6.1 and Section
6.2).

For the territory as a whole, load impacts were smaller in winter of 2018/2019 than in the
two summer seasons. For Rate 1, the winter impacts for the persistent set of customers
was 1.1%, while the summer 2018 impact was 1.7% and the summer 2019 impact was
1.3% (Section 6.1). For Rate 2, the winter impact was 0.9%, while the summer 2018
impact was 2.3% and the summer 2019 impact was 1.8% (Section 6.2).

Rate 1 NEM customers showed a statistically significant decrease in impacts after the
first summer in both the winter and second summer. The percentage impacts decreased
from 5% to -0.9% in the winter and -0.5% in the second summer (Section 6.1).

For all climate zones for both rates, there was a decrease in impacts between the first
summer and the second summer. For Rate 1, the largest statistically significant
decrease was in the moderate climate zone (2.2% to 1.5%) (Section 6.1). For Rate 2,
the largest statistically significant decrease was in the cool climate zone (2.0% to 1.2%)
(Section 6.2).

On average, temperatures were cooler in 2019 (average meanl7 of 69 °F versus 71 °F
in 2018). At similar temperatures, impacts in 2019 were slightly lower than impacts in
2018. It may be possible that customers were slightly less responsive to the rates in the
second summer (Section 6.3).

Ex Ante Load Impacts

Key findings pertaining to the ex ante analysis include:

Territory-wide mass defaulting of residential customers throughout 2019 led to a large
growth in the starting point for the enroliment forecast for the ex ante analysis, beginning
at about 700,000 for Rate 1 and 28,500 for Rate 2 in March 2020. The TOU Enrollment
onto Rate 1 is expected to grow at a rate of 1% per year to approximately 780,000 by
2030. After 2021, no new enrollments are anticipated for Rate 2, and the population is
expected to decline by approximately 1% per year (based on account closure and opt
out rates observed in 2018 and 2019). The Rate 2 population is expected to reach
27,000 by 2030 (Section 7.1).

Generally speaking, ex post and ex ante load impacts are larger under higher
temperatures. As such, the largest ex ante impacts (over 0.014 kW per customer on
Rate 1 and 0.018 kW on Rate 2) are forecasted for 1-in-10 weather conditions during the

' Nexant 2019 Load Impact Evaluation of SDG&E’s Residential Default Time-Of-Use Rates 5



SECTION 1 EXECUTIVE SUMMARY

hottest summer month (July). Winter ex ante load impact estimates are expected to be
similar under 1-in-2 and 1-in-10 weather conditions (Sections 7.2 and 7.3).

= The ex ante load impacts under SDG&E 1-in-2 weather conditions are similar to the ex
post load impact estimates. This finding is expected as the average monthly
temperatures are similar between November 2018 through October 2019 and the ex
ante weather conditions. The temperatures under 1-in-10 weather condition are warmer
than the ex post weather conditions; therefore, the load impacts under the 1-in-10
conditions are expected to be greater than the ex post load impacts (Sections 7.2 and
7.3).

= In 2020, the largest aggregate ex ante impact estimates are in August under SDG&E
weather scenarios. For Rate 1, they are estimated to be 8.0 MW for 1-in-2 weather
conditions, and 9.7 MW for 1-in-10 conditions (Section 7.2). For Rate 2, the estimates for
the same conditions are 0.4 MW for 1-in-2 and 0.5 MW for 1-in-10 (Section 7.3).

' Nexant 2019 Load Impact Evaluation of SDG&E’s Residential Default Time-Of-Use Rates 6



SECTION 2 INTRODUCTION

2 Introduction

The pilot tested two different TOU rate options: Rate 1 and Rate 2. Approximately 141,000
households were assigned to one of the two TOU rates, and an additional 169,000 were
retained in the study on the standard tiered rate to act as a control group for those who were
placed on the new tariffs. After receiving multiple notifications regarding the fact that their rate
will change if they did not take action by a certain date, customers had the choice of staying on
their otherwise applicable tariff or selecting an alternative TOU rate plan. If a customer took no
action, they were placed on the default rate associated with their assigned group. The initial
default notifications are described in detail in Section 2.2 of the Interim Report. These
notifications included a rate analysis comparing each customer’s bill based on the new TOU
rate with their bill under the otherwise applicable tariff using historical customer data along with
additional education and outreach (E&QO) material.

Findings from the first summer of the pilot—June through October 2018—are documented in the
“Default Time-Of-Use Pricing Pilot Interim Evaluation” dated April 1, 2019 (hereafter referred to
as the Interim Report). The Interim Report contains detailed background information on the pilot,
describes the pilot design and the load impact evaluation methodology, discusses SDG&E’s
pilot implementation and treatments, and presents load impacts for the first summer period. It
also presents structural bill impacts and summarizes pre-enroliment opt-out rates. Findings from
the first winter and the full first year of the pilot are documented in the “Default Time-Of-Use
Pricing Pilot Final Evaluation” dated November 1, 2019 (hereafter referred to as the Final
Report). The Final Report focuses primarily on load impacts from the winter period in 2018 and
2019 as well as bill impacts for the first year of the pilot. The winter results provide load impacts
for the entire winter rate period of November 2018 through May 2019. Behavioral bill impacts
and total bill impacts are provided for the full first year of the pilot, from June 2018 through May
2019. Customer attrition throughout the first year is also included in the Final Report.

Figure 2-1 and Figure 2-2 show the timing of the rate periods for Rates 1 and 2 and the prices in
each period. Importantly, the prices shown in the figures do not reflect the baseline credit of
10¢/kWh that applies to each rate.

Figure 2-1: Default Pilot Rate 14

Hour Ending
|1]12]|3|4|5|6|7]|8]|9]10/11]12]13|14]15|16|17]18|19|20]21]|22|23]|24
Summer Super Off-Peak (29¢) Peak (56¢)
Weekday Super Off-Peak (35¢) Peak (37¢)
[VE Rl Super Off-Peak (35¢) Peak (37¢)

Super Off-Peak (29¢) Peak (56¢)
Winter Super Off-Peak (35¢) Peak (37¢)

Day Type Season

Weekend

4 Rates effective May 1, 2019, and do not reflect the baseline credit of approximately .10 cents kWh for usage up to 130% of
baseline.

' Nexant 2019 Load Impact Evaluation of SDG&E’s Residential Default Time-Of-Use Rates 7
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Figure 2-2: Default Pilot Rate 2
Hour Ending

Day Type Season

|1|2]3]4]|5]|6]|7]|8]|9]10]11|12|13|14]|15|16|17|18]|19]|20]21]|22|23|24

Peak (53¢)

Weekday o Peak (37¢)
Summer Peak (53¢)

Weekend Winter Peak (37¢)

Rate 1 is a three-period rate in summer and winter. Prices are the same on weekdays and
weekends but weekends have a longer super off-peak period relative to weekdays. The peak
period in both summer and winter is from 4 to 9 PM. The rate structure for winter is the same as
summer except for the months of March and April where there is an additional super off-peak
period from 10 AM to 2 PM. The peak-to-super-off-peak price ratio in summer is 1.9:1 for usage
above the baseline quantity. In winter, the peak and off-peak prices are very similar, as super
off-peak prices are nearly 6% lower than peak-period prices. The structure of Rate 2 is simpler
compared to Rate 1 as there are only two rate periods that don’t vary throughout the year or on
weekdays or weekends. The peak period is the same as Rate 1 (4 PM to 9 PM) and the
remaining period is an off-peak period from 9 PM to 4 PM.

Load impacts were estimated for three different climate regions in SDG&E’s service territory
(hot, moderate, and cool). For the moderate and cool climate regions, estimates were also
made for two customer segments, CARE/FERA customers and non-CARE/FERA customers.
CARE/FERA customers in the hot climate region were not allowed to be enrolled on TOU tariffs
using default recruitment. As such, comparisons across the hot and two more moderate regions
not only reflect differences in climate but also differences in the mix of customers. Also,
differences in load impacts across customer segments at the service territory level reflect not
just differences across segments, but also differences in the mix of customers across climate
regions for each segment. These differences must be kept in mind when making comparisons
across segments and climate regions.

2.1 Evaluation Objectives

The primary objectives of the 2019 D-TOU load impact evaluation are to:

= Estimate hourly ex post load impacts for the summer period from June to October 2019;

= Forecast 2020-2030 D-TOU hourly ex ante load impacts for 1-in-2 and 1-in-10 year
weather conditions by month — in the aggregate and per customer — for utility-specific
and CAISO peak conditions;

= Estimate ex post and ex ante load reductions for each climate region (hot, moderate,
and cool), pilot segment (non-CARE/FERA and CARE/FERA), and for net metered and
non-net metered customers.

= Transparently document the process through which ex post estimate are used to
develop ex ante forecasts; and

= Conduct the evaluation and produce all evaluation reporting in compliance with the
California Public Utilities Commission (CPUC) Load Impact Protocols (Protocols)® and

5 California Public Utilities Commission Decision 08-04-050 issued on April 28, 2008 with Attachment A.

' Nexant 2019 Load Impact Evaluation of SDG&E’s Residential Default Time-Of-Use Rates 8



SECTION 2 INTRODUCTION

under guidance provided by the Demand Response Measurement and Evaluation
Committee (DRMEC).

2.2 Overview of Methods

The pilot was structured as a randomized encouragement design (RED) experiment. With a
RED, different randomly selected samples of customers are offered different experimental
treatments (in this case, a TOU rate or different content or messaging in the recruitment
materials) and another random group of customers is not offered anything (e.g., the control
group). Some who are offered the treatment take it and some do not. Because each sample is a
statistical clone of the other due to the random selection (especially in this case where sample
sizes are quite large), comparing the behavior of the encouraged group with that of the control
group allows for an unbiased assessment of the impact of the treatment. This analysis requires
a two-step process in order to isolate the impact of the encouragement from the treatment itself.
The first stage ITT impact was estimated using a difference-in-differences (DiD) regression
model. In the second analysis step, the ITT estimate is divided by the percent of the encouraged
group who take up the treatment offer. This value represents the impact for those who took the
treatment (referred to as the impact of the treatment on the treated).®

Based on pre-treatment validations it was determined that an error had occurred in the pilot
implementation and the control groups were not statistically equivalent to the treatment groups.
Without pre-treatment statistical equivalence between the treatment and control groups, the
RED analysis framework was no longer valid. SDG&E selected a revised control group for each
rate from the original pool of eligible customers. The revised control group for Rate 2 was
statistically equivalent to the treatment group. However, the Rate 1 control group was not. As a
result, statistical matching was implemented to select a revised control group for the Rate 1
population. Statistical matching involves selecting customers from a population of customers
who were not subject to default notification that are most similar to the participant population
based on observable variables (primarily load shape). The approach to selecting a matched
control group is described in Section 3 of the Interim Report.

The persistence analysis, which examines how load impacts change from year to year, uses the
same approach but is limited to a specific group of customers who were active SDG&E TOU
customers from the launch of the pilot through the end of October 2019.

After developing initial ex post load impacts for both rates, it became apparent that there was a
significant influence from customers that were producing energy from installed solar systems
during the middle of the day. These customers are known as being net energy metered (NEM).
Given these differences, the decision was made to report ex post load impacts separately for
NEM and non-NEM customers. For the analysis, NEM customers were limited to those who
became NEM prior to 12 months before the beginning of the treatment period (since June
2017). Any participants who became NEM after this period were excluded from the ex post
analysis altogether. This is discussed further in 3.1.3.

Additionally, due to the inherent difficulty in accounting for rolling NEM enrollments during the
treatment period, as well as the inconsistent tracking of NEM transition dates, the NEM group

6 This second stage calculation relies on an assumption that decliners are not influenced by the fact that they received an offer. If,
for example, decliners shifted load simply because they received an offer to go on a new rate, load impact estimates for non-
decliners would be biased upward.

' Nexant 2019 Load Impact Evaluation of SDG&E’s Residential Default Time-Of-Use Rates 9



SECTION 2 INTRODUCTION

for the analysis was limited to those who had installed solar prior to one year before the
treatment period began (NEM prior to June 2017). Customers who became NEM any time after
June 2017 were removed from all analyses. Using these definitions, a new matched control
group was formed for the NEM treatment customers using pre-treatment usage data and was
carried through the ex post analysis.

The ex ante evaluation incorporates information from the first winter (November 2018 through
May 2019) and second summer (June through October 2019) of the pilot. Nexant develops a
simple impact model that estimates how default TOU ex post load impacts vary as a function of
temperature. To produce the ex ante load impact forecasts, Nexant applies this temperature-
load impact relationship to profiles representing normal (1-in-2) and extreme (1-in-10) weather
conditions. Two sets of ex ante weather conditions are used: one based on utility-specific
system peak conditions, and one based on California Independent System Operator (CAISO)
system peak conditions. In total, there will be four estimates of ex ante load impacts: two
representing normal weather with temperatures selected based on utility-specific and CAISO
peak conditions, and two representing extreme weather with temperatures again based on
SDG&E and CAISO conditions.

2.3 Report Organization

The remainder of this report is organized as follows:

= Section 3 describes the methodology used to estimate ex post impacts;

= Section 4 presents post-enrollment opt-out rates;

= Sections 5 and 6 present ex post impacts and the persistence of load impacts;
= Section 7 presents ex ante estimates; and

= Section 8 present recommendations.
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3 Methodology

This report provides ex post load impacts for the summer 2019 period (June 1, 2019 through
October 31, 2019), and ex ante impacts for 1-in-2 and 1-in-10 year weather conditions for 2020
through 2030. The persistence of load impacts for customers who remained active accounts
from the launch of the pilot through the end of October 2019 is also reported. Post-enrollment
opt-out rates for each climate region and customer segment are also reported in Section 4. This
section summarizes the methodological approaches used to estimate the metrics of interest for
each customer segment. The discussion is organized into three broad sections summarizing the
approach for estimating ex post load impacts, the persistence of load impacts, and ex ante load
impacts.

3.1 Ex Post Load Impacts Methodology

The estimation of ex post load impacts by rate period and changes in daily energy use for each
pilot rate are key pilot objectives. Also of interest is how load impacts vary across climate
regions and customer segments (e.g., non-CARE/FERA customers and CARE/FERA
customers) for two of the three climate regions, since CARE/FERA customers could not be
defaulted in the hot climate region. The approaches used to estimate load impacts are
summarized below.

3.1.1 Rate 1 Matched Control Group Methodology

The initial and revised control groups selected by SDG&E were not statistically equivalent to the
Rate 1 treatment group during the pretreatment period. In order to have a valid comparison
group for Rate 1, Nexant developed a matched control group using propensity score matching.
In this procedure, a probit model is used to estimate a score for each customer based on a set
of observable variables. A probit model is a regression model designed to estimate probabilities
— in this case, the probability that a customer would be assigned to Rate 1 for the default TOU
pilot. The propensity score can be thought of as a summary variable that includes all the
relevant information in the observable variables about whether a customer would be part of the
treatment group. Each customer in the Rate 1 population was matched with a customer in the
eligible (but untreated) population that has the closest propensity score.

Nexant performed the match within specific customer segments: climate zone, CARE/FERA
status, and My Account enrollment status. Because the hot climate zone segment is so small, it
was not separated by CARE/FERA status or My Account enrollment status. A control group was
developed for each season (summer and winter) and day type (average weekday, average
weekend, and monthly system peak day). Matches were based on a set of variables that
characterize load shape and the magnitude of electricity use on each day type for each season.
Relevant variables include kW demand in the hours ending 4 AM, 8 AM, 12 PM, 4 PM, 8 PM,
and 12 AM.

Each treatment customer on Rate 1 was matched to one control customer for each day type
and season, but each control customer could be matched to multiple treatment customers. Load
impacts for each segment were estimated using a difference-in-differences (DiD) methodology

© Nexanr 2019 Load Impact Evaluation of SDG&E’s Residential Default Time-Of-Use Rates 11
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following the completion and validation of the matching assignments. This method estimates
impacts by subtracting treatment customers’ loads from control customers’ loads in each hour or
time period after the treatments are in place and subtracts from this value the difference in loads
between treatment and control customers for the same time period in the pretreatment period.
Subtracting any difference between treatment and control customers prior to the treatment
going into effect adjusts for any difference between the two groups that might occur due to
inaccuracies in the matching algorithms.

The DID calculation can be done arithmetically using simple averages or can be done using
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
without changing their magnitude. Additionally, regression 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 it would not generate
confidence intervals.

A typical regression specification for estimating impacts is shown below:
kW; = a; + Streat; + ypost, + [(treatpost);; + v; + &

In the above equation, the variable kW; equals electricity usage during the time period of
interest, which might be each hour of the day, peak or off-peak periods, daily usage or some
other period. The index i refers to customers and the index t refers to the time period of interest.
The estimating database would contain electricity usage data during both the pretreatment and
post-treatment periods for both treatment (encouraged) and control group customers. The
variable treat is equal to 1 for treatment customers and O for control customers, while the
variable post is equal to 1 for days after the TOU rate has been implemented and a value of O
for days during the pretreatment period. The treat post term is the interaction of treat and post
and its coefficient B 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 demand impact during the relevant period. The parameter a; is equal to mean usage
for each customer for the relevant time period (e.g., hourly, peak period, etc.). The v; term is the
customer fixed effects variable that controls for unobserved factors that are time-invariant and
unigque to each customer.

3.1.2 Rate 2 Randomized Encouragement Design

As discussed in Section 2, the pilot was designed as a randomized encouragement
experimental design. Rate 1 was analyzed via a matched control group due to the pilot
implementation challenges, but Rate 2 was analyzed as a RED. With a RED structure involving
a single rate treatment of interest (for simplicity), the study sample is randomly divided into two
groups. One group is offered the treatment and the other is not. The group offered the treatment
is referred to as the encouraged group and the group not offered the treatment is referred to as
the control group. Some people in the encouraged group will accept the treatment and others
will not. With a RED, impacts for those who accept the treatment offer are estimated through a

7 More accurately, they account for the correlation in regression errors within customers over time.
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two-step process. In the first step, loads by time period for the encouraged group are subtracted
from loads for the control group.

As stated above, the encouraged group includes both those who accept the encouragement
(that is, those who enroll on the new rate) and those who do not. The estimated load impact
based on these two groups of customers is referred to as the intention-to-treat (ITT) effect. In
the second analysis step, the ITT estimate is divided by the percent of the encouraged group
who take up the treatment offer. This value represents the impact for those who took the
treatment (referred to as the impact of the treatment on the treated).® For Rate 2, the first stage
ITT impact was estimated using the same DiD analysis used for Rate 1. A conceptual overview
of the RED design and analysis for estimating load impacts is shown in Figure 3-1.

Figure 3-1: Design and Analysis Schematic for a RED Experiment
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Customer attrition is an important factor to address in the load impact analysis. Customer
attrition stems from four factors; customers who move (referred to as churn); customers who
become ineligible after enrolling in the pilot; customers who opted out before the pilot began,
and customers who dropped off the rate after enrollment because they were unhappy being on
the TOU rate. Customer churn and changes in eligibility should be the same for both treatment
and control customers. As such, dropping customers from both treatment and control groups
due to churn and changes in eligibility does not introduce selection effects.

8 This second stage calculation relies on an assumption that decliners are not influenced by the fact that they received an offer. If,
for example, decliners shifted load simply because they received an offer to go on a new rate, load impact estimates for non-
decliners would be biased upward.
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3.1.3 Net Energy Metering Customers

After developing initial ex post load impacts for both rates, it became apparent that there was a
significant influence from customers that were producing energy from installed solar systems
during the middle of the day. As seen in Figure 3-2, these net energy metered (NEM) customers
were causing a significant drop in both the reference and treatment loads in the middle of the
average weekday. Furthermore, there was a significant separation between the reference and
treatment loads of a much larger magnitude than previously observed for TOU impacts,
suggesting that matched treatment and control pairings had diverged in terms of becoming NEM
at varying points throughout the pilot period.

Figure 3-2: Preliminary Rate 1 Ex Post Results — Average Weekday
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Given these observed differences, the decision was made to report ex post load impacts
separately for NEM and non-NEM customers. Additionally, due to the inherent difficulty in
accounting for rolling NEM enrollments during the treatment period, as well as the inconsistent
tracking of NEM transition dates, the NEM group for the analysis was limited to those who had
installed solar prior to one year before the first summer of the pilot (NEM prior to June 2017).
Customers who became NEM any time after June 2017 were removed from all analyses. This
resulted in the exclusion of approximately 2,484 customers in Rate 1 and 2,269 customers in
Rate 2 from the analysis. Using these definitions, a new matched control group was formed for
the NEM treatment customers using pre-treatment usage data and was carried through the ex
post analysis. Figure 3-3 shows the quality of the matching for these NEM customers. There is
excellent agreement between the treatment and control loads in the pretreatment period, which
improves the quality of the ex post impact estimation.
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Figure 3-3: Average Weekday NEM Treatment and Control Loads during Pretreatment
Period after Re-matching
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3.1.4 Ex Post Load Impact Reporting

The majority of load impact estimates reported in Section 5 are based on a comparison of loads
between each treatment group and the control group. Estimates for customer segments and
climate regions are developed by first partitioning the treatment and control groups into samples
for each climate region and/or customer segment of interest and then applying the analysis
method outlined above to the partitioned data.

The load impact estimates reported here conform to the requirements for ex post evaluation of
non-event based demand response resources as indicated in California’s Demand Response
Load Impact Protocols.® These protocols require that load impacts in each hour be developed
for the average weekday and monthly system peak days for each month of the year. Although
not explicitly required by the protocols, load impacts for the average weekend day are also
developed for each month of the year given that the TOU rates are also effective on the
weekends. As this is an ex post analysis, average weekday impacts are based on the observed
customer load pooled across the weekdays in each month, and similarly for weekend days.
Monthly system peak day impacts are estimated based on loads that occur on the historical
monthly system peak days. Weather normalized results, such as those conducted for demand
response ex ante load impacts, are not currently in scope for this evaluation. Load impacts are
presented in both nominal (kWh) and proportional (%) terms.

9 http://www.calmac.org/events/FinalDecision AttachementA.pdf
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The experimental design and sampling were constructed so that load impacts and other metrics
can be reported for selected customer segments and climate regions. For the segments around
which the pilots were designed, load impacts are estimated independently by segment and
climate region (for both treatment and control customers). These estimates are internally valid
by virtue of the DiD analysis implemented in both the matched control group for Rate 1 and
RED analysis for Rate 2.

3.2 Persistence of Load Impacts Methodology

An important focus of investigation for the default pilot is whether impacts persist from year to
year. When analyzing persistence, it is important to compare load impacts for the same group of
customers over time. A comparison of load impacts for customers enrolled in 2018 with those
enrolled in 2019 is not a valid estimate of persistence since any observed difference might be
due in large part to changes in the participant population rather than changes in behavior of
customers that participated in both summer periods.

As such, load impacts for the persistence analysis pertain to the population of customers that
remained active SDG&E accounts over the entire period starting in April 2018 through the end
of October 2019. The same methodology used to estimate ex post load impacts was used to
estimate load impacts for this specific group of customers. Rate 1 customers who opted out or
terminated their account are removed from the analysis dataset. For Rate 2, customers who
opted out are retained in the analysis dataset to maintain the RED. The ITT adjustments are
then updated using the persistent set of customers. While there is not a second winter for
persistence comparison, the winter impacts for the subset of customers who were active for the
full duration of the pilot are included with the two summer impacts to illustrate the relative
differences in impacts between the summer and winter seasons for a common set of customers.

3.3 Ex Ante Load Impacts Methodology

Ex ante load impacts represent what the default TOU rates can deliver under a standardized set
of weather conditions given changes in enroliment over the forecast horizon. The weather used
for ex ante load impact estimation is meant to reflect under both normal (1-in-2 years) and
extreme (1-in-10 years) weather. Ex ante impacts are reported for the Resource Adequacy (RA)
window. The current RA window runs from 4 PM to 9 PM and is in effect during all months of the
year.® These are the same hours as the Rate 1 and Rate 2 peak period. However, because the
TOU Off-Peak/Super Off-Peak hours are in effect for all hours outside of the RA window, ex
ante estimates are established for these hours as well.

At a high level, ex ante impact estimates for default TOU were developed using the following
multi-step process:

= First, ex post load impacts from November 2018 through October 2019 were developed
using the fixed effects regression methodology described in Section 3.1;

10 The RA window was changed to the current window in June 2018 by order of the CPUC in D.18-06-030. The prior RA window
was 1 to 6 PM in the summer and 4 to 9 PM in the winter.
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= Next, the relationship between ex post load impacts and temperature is estimated for
each hour of the day, each season (summer/winter) and each rate (and for NEM and
non-NEM separately for Ratel);

= Then, ex ante weather conditions are used as input to the regression models to predict
impacts for each hour for the average weekday and monthly system peak days from
January through December.

3.3.1 Estimating Ex Ante Weather Conditions

The CPUC Load Impact Protocols!! (Protocols) require that ex ante load impacts be estimated
assuming weather conditions associated with both normal and extreme utility operating
conditions. Normal conditions are defined as those that would be expected to occur once every
2 years (1-in-2 conditions) and extreme conditions are those that would be expected to occur
once every 10 years (1-in-10 conditions).

Starting in 2008, the IOUs have based the ex ante weather conditions on system operating
conditions specific to each individual utility. However, ex ante weather conditions could
alternatively reflect 1-in-2 and 1-in-10 year operating conditions for the California Independent
System Operator (CAISO) rather than the operating conditions for each 10U. While the
Protocols are silent on this issue, a letter from the CPUC Energy Division to the IOUs dated
October 21, 2014, directed the utilities to provide impact estimates under two sets of operating
conditions starting with the April 1, 2015 filings: one reflecting operating conditions for each IOU
and one reflecting operating conditions for the CAISO system.

In order to meet this new requirement, California’s IOUs contracted with Nexant to develop

ex ante weather conditions based on the peaking conditions for each utility and for the CAISO
system. Nexant subsequently updated these weather conditions for SDG&E in 2017. The new
ex ante weather dataset utilizes a shorter historical window of weather conditions that better
reflect recent warming trends.

3.3.2 Estimating Ex Ante Load Impacts

Ex ante impact estimates were calculated by making predictions for ex ante weather conditions
using a regression model of ex post impacts from 2018 and 2019. The ex ante model
specification takes as its dependent variable the average hourly ex post impact for each week
from November 2018 through October 2019. The independent variables for each hour were the
average temperature from midnight to hour ending 17 (mean17) and a binary indicator for the
calendar month. There is a positive relationship between temperature and load impacts; as
temperatures rise, so do load impacts. The model specification is presented in Equation 3-1:2

Equation 3-1: Hourly Ex Ante Load Impact Model Specification
12

Impact, = a+ b-meanl7, + Z c; -monthy; + €
i=1

11 see cPUC Rulemaking (R.) 07-01-041 Decision (D.) 08-04-050, “Adopting Protocols for Estimating Demand Response Load
Impacts” and Attachment A, “Protocols.”

12 Nexant has used similar model specifications in a number of load impact evaluations. It was originally chosen based on extensive
validation analysis of many different model specifications conducted in conjunction with these prior evaluations.
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Table 3-1: Description of Ex Ante Load Impact Regression Variables

Variable

Impacty,

Description

Per customer ex post load impact for
each week, for the hour h

a

Estimated constant

b

Estimated parameter coefficient

c

Estimated parameter coefficient

meanl7,

Average temperature from midnight
to hour ending 17

monthy;

A binary indicator for each month i of
the year, January through December,
for the hour h of interest

The error term, assumed to be a
mean zero and uncorrelated with any
of the independent variables

While the ex post impacts presented in this report are estimated at the seasonal and monthly
level, the impacts use to build the ex ante model were estimated at the weekly level. The
purpose of more granular impact estimates is to maximize the number of data points available
for estimation. The ex ante model is estimated separately for net metered and non-net metered
customers and for each rate. Predictions from the model are then made separately for net
metered and non-net metered customers and each rate’s individual ex ante weather conditions.

Figure 3-4 illustrates the relationships between summer peak period temperatures and per
customer load impacts for Rate 1 and Rate 2 customers. Similar relationships of ex post load
impacts are estimated for each the winter season.

Figure 3-4: Peak Period Ex Post Impact versus Temperature — Rate 1 and Rate 2

0.03
L

< 0.02
E °
§ e .
£ 0.01 ot g@®

_____ B

© 8

° ¢ ®

0.00
64 66 68

®Rate 1 ®Rate 2

@
@, ®
(o
e ... .
.' .. @
[
®
° ®
70 7 5 B
MEan1 7

78

O Nexant

2019 Load Impact Evaluation of SDG&E’s Residential Default Time-Of-Use Rates 18



SECTION 4 CUSTOMER ATTRITION

4 Customer Attrition

This section summarizes customer post-enrollment opt-out rates for each rate tested by
SDG&E. As discussed in Section 3.3 of the Interim Report, an analysis of customer opt-out
rates can provide useful insights concerning relative customer preferences among the rates.

4.1 Post-enrollment Opt-Outs

Post-enroliment opt-out rates were very small during the period following enrollment through the
end of the first summer (October 2018), and increased slightly throughout the winter months
and second summer months. Cumulative opt-out rates are presented for the post-enrollment
period for each climate region and CARE/FERA status in Figure 4-1 through Figure 4-3.
Generally, any difference in cumulative opt-out rates between segments occurred during the
pre-treatment period. Post-enroliment opt-out rates for all customer segments were between
1.3% and 4.8%. Post enrollment opt-out rates are lowest in the cool climate region and highest
in the hot region.

Figure 4-1: Cumulative Opt-Out Rates for Hot Climate Region®®
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13 Opt-out rates here present customers who opted out to the OAT, not those who opted out into the alternate rate.
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Figure 4-2: Cumulative Opt-Out Rates for Moderate Climate Region
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Figure 4-3: Cumulative Opt-Out Rates for Cool Climate Region
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5 Ex Post Load Impacts

This report section summarizes the load impacts for the two rate treatments tested by SCE.
Load impacts were estimated for the peak and off-peak periods and for average hourly and daily
energy use for the following rates, customer segments and climate regions:

= Rate 1:

= Rate 2:

Customers who were never net energy-metered (NEM) from 12 months before
the onset of the pilot through September 2019, by climate region (hot, moderate,
and cool) and CARE/FERA status, referred to as “hon-NEM” customers.
Throughout summer 2019, there was an average of 68,332 enrolled customers
that fell into this category. After data cleaning, the final analysis used an average
of 66,928 customers.

Customers who have been net energy-metered (NEM) since at least 12 months
before the onset of the pilot, referred to as “NEM” customers. Throughout
summer 2019, there was an average of 3,393 enrolled customers that fell into
this category. After data cleaning and excluding customers that became NEM
after 12 months before the onset of the pilot, the final analysis used an average
of 903 customers.

Customers who were never net energy-metered (NEM) from 12 months before
the onset of the pilot through September 2019, by climate region (hot, moderate,
and cool) and CARE/FERA status, referred to as “non-NEM” customers.
Throughout summer 2019, there was an average of 17,424 enrolled customers
that fell into this category. After data cleaning, the final analysis used an average
of 16,942 customers.

There were no Rate 2 NEM customers prior to the pilot launch. Approximately
2,269 Rate 2 customers transitioned to NEM during the pilot. The analysis of
NEM customers in this evaluation is limited to customers who were NEM prior to
the 12-month pre-treatment period. Accordingly, there are not any NEM
customers included in the Rate 2 impact evaluation.

The pilot customers were segmented into those who were NEM at least 12 months before the
onset of the pilot and those who were not. The ex post analysis focused on these two sets of
customers. Those pilot participants who became NEM after the launch of the pilot are excluded
from the analysis presented in this section. This resulted in the exclusion of approximately 2,484
customers in Rate 1 and 2,269 customers in Rate 2 from the analysis. See Section 3.1.3 for
additional details.

As discussed in Section 3.1.2 and Section 4, customer attrition is an important factor to address
in the load impact analysis. Customers who moved, became ineligible after enrolling in the pilot,
opted out before the pilot began, or dropped off the rate after enrollment are removed from the

analysis. During the first summer, the average number of eligible customers for the analysis was
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88,169 for Rate 1 and 20,781 for Rate 2. For the current analysis, after including the additional
exclusion of the NEM enrollments after the pre-treatment period, the average number of
customers included in the analysis was 67,831 for Rate 1 and 16,942 for Rate 2.

It is also imperative that comparisons across climate regions are cognizant of the differences in
the mix of customers across regions. That is, because CARE/FERA customers are not included
in the hot climate region, comparisons of load impacts across the hot and two cooler regions
reflect not only differences due to climate but also differences in the mix of customers, with both
CARE/FERA and non-CARE/FERA customers in the moderate and cool regions and only non-
CARE/FERA customers in the hot region. Similarly, comparisons across customer segments for
the service territory as a whole do not just reflect differences in behavior between CARE/FERA
and non-CARE/FERA customers but also differences in the mix of customers across climate
regions. Therefore, it is not appropriate to claim that differences between CARE/FERA and non-
CARE/FERA customers at the service territory level accurately reflects a difference in behavior
between the two groups of customers, all other factors held constant.

Load impacts are reported here for each rate period for the average weekday, average
weekend, and the average monthly peak day for the summer months of June through October.
Impacts are reported for each rate, customer segment, and climate region summarized above.

Underlying the values presented in the report are electronic tables that contain estimates for
each hour of the day for each day type, segment and climate region for the summer and for
each month separately. These values are contained in Excel spreadsheets that are available
upon request through the CPUC. Figure 5-1 shows an example of the content of these tables for
SDG&E Rate 1 for all eligible customers in the service territory. Pull down menus in the upper
left hand corner allow users to select different climate regions, day types (e.g., weekdays,
weekends, monthly peak day) and time period (individual months or the average of June
through October). In this written report, tables and graphs are presented that report estimated
load impacts by treatment, rate period, customer segment, and day type for the summer period.
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Figure 5-1: Example of Content of Electronic Tables Underlying Load Impacts
Summarized in this Report (SDG&E Rate 1, Average Summer 2019 Weekday, All Non-
NEM Customers)

Select Options Below: Period Control | Treatment | Ref. | Treat |Impact| 90% Conf. %
P . Customers | Customers | kW kw kw Interval Impact
Rate: Rate 1 Peak 59,060 56,928 074 | 073 | 001 0.01 0.01 | 11%
Segment: MNon-NEM - All Off-Peak 59,060 66,928 058 | 058 | 000 | 0.00 0.00 | -0.3%
Type of Result: |Average per Customer (kW) Super Off-Peak 59,060 66,928 043 043 0.00 0.00 0.00 | -0.3%
Time Period: Summer Day 59,060 66,928 13.82 | 13.81 | 0.1 | 0.01 | 0.02 | 0.1%
Day Type: Average Weekday
—Ref. kW TreatkWW  ——ImpactkW  ---- 90% Conf. Interval
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Figure 5-1 (Continued): Example of Content of Electronic Tables Underlying Load
Impacts Summarized in this Report (SDG&E Rate 1, Average Summer 2019 Weekday, All
Non-NEM Customers)

Hour Period ‘ Ref. ‘ Treat ‘ Impact % | Weighted Uncertainty-adjusted Impact - Percentiles
kw kw kW |Impact | Temp. {*F) | 10th 30th 50th T0th 90th

1 | Super OffPeak | 049 0.49 0.00 | 0.1% 65.0 0.00 0.00 0.00 0.00 0.00
2 | Super Off-Peak | 045 0.45 0.00 | 0.1% 64.6 0.00 0.00 0.00 0.00 0.00
3 | Super Off-Peak | 0.42 0.42 0.00 | -0.2% 64.2 0.00 0.00 0.00 0.00 0.00
4 | Super OfF-Peak | 040 0.40 0.00 | -0.5% 63.5 0.00 0.00 0.00 0.00 0.00
5 | Super Off-Peak | 0.40 0.40 0.00 | -0.8% 634 -0.01 0.00 0.00 0.00 0.00
6 | Super Off-Peak | 042 0.43 0.00 | -0.8% 63.2 -0.01 0.00 0.00 0.00 0.00
7 Off-Peak 0.47 0.47 0.00 | -0.7% 63.0 -0.01 0.00 0.00 0.00 0.00
8 Off-Peak 0.49 0.49 0.00 | -0.4% 63.3 0.00 0.00 0.00 0.00 0.00
9 Off-Peak 0.50 0.50 0.00 | 0.1% 65.3 0.00 0.00 0.00 0.00 0.00
10 Off-Peak 0.51 0.51 0.00 | -0.2% 68.6 0.00 0.00 0.00 0.00 0.00
11 Off-Peak 0.53 0.54 0.00 | -0.8% 72.0 -0.01 -0.01 0.00 0.00 0.00
12 Off-Peak 0.56 0.56 0.00 | -0.7% 74.9 -0.01 -0.01 0.00 0.00 0.00
13 Off-Peak 0.59 0.59 0.00 | -0.6% 76.5 -0.01 0.00 0.00 0.00 0.00
14 Off-Peak 0.61 0.61 0.00 | -0.3% 773 0.00 0.00 0.00 0.00 0.00
15 Off-Peak 0.64 0.64 0.00 | 0.2% i7.5 0.00 0.00 0.00 0.00 0.00
16 Off-Peak 0.67 0.67 0.00 | 05% 773 0.00 0.00 0.00 0.00 0.01
17 Peak 0.70 0.69 0.01 1.1% 76.5 0.00 0.01 0.01 0.01 0.01
18 Peak 0.73 0.72 0.01 1.2% 751 0.01 0.01 0.01 0.01 0.01
19 Peak 0.75 0.74 0.01 1.2% 732 0.01 0.01 0.01 0.01 0.01
20 Peak 0.76 0.75 0.01 1.2% 70.6 0.01 0.01 0.01 0.01 0.01
21 Peak 0.78 0.77 0.01 | 0.8% 68.3 0.00 0.01 0.01 0.01 0.01
22 Off-Peak 0.74 0.74 0.00 | -0.2% 67.0 0.00 0.00 0.00 0.00 0.00
23 Off-Peak 0.66 0.66 0.00 | -0.6% 66.1 -0.01 0.00 0.00 0.00 0.00
24 Off-Peak 0.56 0.56 0.00 | -0.9% 65.5 -0.01 -0.01 0.00 0.00 0.00

The remainder of this section is organized by rate treatment—that is, load impacts are
presented for each relevant customer segment and climate region for each of the two rates.
Finally, comparisons of load impacts across the two TOU rates are made for the peak period
from 4 to 9 PM and for the average weekday as a whole.

5.1 Summary of Pilot Rates

Figure 2-1 and Figure 2-2 in Section 2 summarized the rate periods and prices for Rates 1 and
2. Importantly, the prices shown in those figures and discussed below do not reflect the baseline
credit of 10¢/kWh that applies to each rate for usage below 130% of the baseline quantity.

Rate 1 has three rate periods on summer and winter weekdays. The peak period on Rate 1 is
the same all year long and runs from 4 PM to 9 PM on weekdays and weekends. The off-peak
and super off-peak periods are the same all year as well. On weekdays, the off-peak (or
shoulder) period runs from 6 AM to 4 PM and 9 PM to midnight and the super off-peak period
lasts from midnight to 6 AM. The peak to super off-peak price ratio (ignoring the baseline credit)
is 1.9 to 1 in summer and the peak to super off-peak ratio is 1.1 to 1 in winter. The months of
March and April have an additional super off-peak period from 10 AM to 2 PM.

The peak period for average weekends is the same as on weekdays (4 PM to 9 PM). The super
off-peak period is longer for average weekends as it extends from 12 AM to 2 PM and that
leaves the remaining time periods of 2 PM to 4 PM and 9 PM to 12 AM as off-peak periods.
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SDG&E’s Rate 2 rate structure is simpler than Rate 1 as it has two rate periods for average
weekdays and average weekends during the summer and winter seasons. Rate 2 has the same
peak period duration as Rate 1, from 4 PM to 9 PM, but it has a slightly lower peak price in
summer months (53¢/kWh for Rate 2 versus 56¢/kWh for Rate 1) and the same peak price in
winter months (37¢/). The off-peak price for Rate 2 is 34¢/kWh during the summer months
which represents a peak to off-peak price ratio of 1.6 to 1.The winter season for both rates runs
from is November 1 through May 31.

52 Ratel

This section presents load impacts for Rate 1 TOU customers who never became NEM during
the pilot period, as well as load impacts for customers who had become NEM prior to 12 months
before the pilot period began. Load impacts are presented at the overall level, as well as by
climate region and CARE/FERA status.

5.2.1 Load Impacts for Non-NEM Customers by Pilot Segment

Figure 5-2 shows the average peak-period load reduction in absolute terms for Rate 1 for non-
net metered customers in SDG&E’s service territory as a whole and for each climate region.
The lines bisecting the top of each bar in the figures show the 90% confidence band for each
estimate. If the confidence band includes 0, it means that the estimated load impact is not
statistically different from O at the 90% level of confidence. If the confidence bands for two bars
do not overlap, it means the observed difference in the load impacts is statistically significant. If
they do overlap, it does not necessarily mean that the difference is not statistically significant.4
In these cases, t-tests were calculated to determine whether the difference is statistically
significant.*®

Bars with blue and green stripes indicate that the segment includes a combination of
CARE/FERA customers and non-CARE/FERA customers, while solid green bars represent
segments that are non-CARE/FERA only. Solid blue bars represent segments that are
CARE/FERA customers only. However, it is important to note that the “All” category includes
non-CARE/FERA customers from all climate regions but CARE/FERA customers only from the
moderate and cool climate regions. As a result, the “All” estimates cannot be directly compared
to the “Moderate” and “Cool” estimates.

14 For further discussion of this topic, see https://www.cscu.cornell.edu/news/statnews/stnews73.pdf.

15 The test was applied at the 90% confidence level which means that a t-value exceeding 1.65 indicates statistical significance.
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Figure 5-2: Average Peak Period Load Impacts for SDG&E Rate 1 by Climate Region
(Positive values represent load reductions)
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As seen in Figure 5-2, the average peak-period load impacts for the service territory as a whole
and for the moderate and cool climate regions are statistically significant at the 90% level of
confidence. On average, default pilot participants across SDG&E’s service territory on Rate 1
reduced peak-period electricity use by 1.1%, or 0.01 kW, across the five hour peak period from
4 PM to 9 PM. Keeping in mind that differences across regions reflect both differences in
climate and the presence or absence of CARE/FERA customers, the average peak-period load
reduction ranges from a high of 1.6% and 0.01 kW in the moderate climate region to a low of
about 0.7% and 0.01 kW in the cool climate region. Customers in the hot climate region showed
peak period load increases, but the impact was not statistically significant at the 90% confidence
level.

Table 5-1 shows the average percent and absolute load impacts for Rate 1 non-NEM
participants for each rate period for average weekdays, average weekends, and for the average
monthly system peak day for the SDG&E service territory as a whole and for the participant
population in each climate region. The percent reduction equals the load impact in absolute
terms (kW) divided by the reference load. Shaded cells in the table contain load impact
estimates that are not statistically significant at the 90% confidence level. The percentage and
absolute values in the first row of Table 5-1, which represent the load impacts in the peak period
on the average weekday, equal the values shown in Figure 5-2, discussed above.
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Table 5-1: Average Hourly Load Impacts by Climate Region, Rate Period and Day Type
for SDG&E Rate 1 — Non-NEM
(Positive values represent load reductions, negative values represent load increases)

kW kW |Impact| kW kW |Impact| kW kW |Impact| kW kw
Peak 4 PMto 9 PM 0.74 0.01 11% = 1.03 -001 -14% 0.83 001  16% & 0.69 0.01  0.7%
Average Off-Peak 6 AMto4 PMand 9 PMto 12AM = 058 | >-0.01 | -0.3% = 0.77 -0.01 -1.6% 063 >0.01 -0.1% 055 |>-0.01 -0.5%
Weekday | syper Off-Peak 12 AMto 6 AM 043  >-0.01 -0.3% 0.49 001 18% 045 >-001 -03% 041 >0.01  -0.4%
Day All Hours 058 <001 01% 075 -001 -09% 062 <001 03% 054 >001 -01%
Peak 4 PMto 9 PM 0.76 001  09% 1.05 <001 01% 0.84 0.01 @ 15% | 071 & <0.01 0.5%
Average Off-Peak 2PMto4PMand 9 PMto 12AM = 0.68 | >-0.01  -03% 086 -0.01 -12% 0.75 >-001 -02% 064 >0.01 -0.3%
Weekend | syper Off-Peak 12 AMto 2 PM 051  >0.01 -0.7% 065 -001 -14% 054 | >0.01 -05% 049 | >001 -0.8%
Day All Hours 060 >0.01 -02% 078 -001 -09% 065 <001 01% 057 >001 -0.3%
Peak 4 PMto 9 PM 0.99 002  21% | 1.30 002 1.2% 1.15 003  28% & 0.89 0.01 1.5%
'\Sm;ZIanyw Off-Peak 6 AMto4 PMand 9 PMto 12AM = 0.72 >-0.01 0.0%  0.92 0.02 20% 080 <0.01 02% 0.66 >-0.01 -0.2%
Peak Super Off-Peak 12 AMto 6 AM 049  >-0.01 -0.5%  0.58 0.03 45% 053 -001 -1.0% | 047 >-0.01 -0.2%
Day All Hours 072 <001 05% 091 002 22% 081 001 08% 0.66 <0.01 0.2%

* A shaded cell indicates estimate is not statistically significant

The reference loads shown in Table 5-1 represent estimates of what customers on the TOU rate
would have used if they had not responded to the price signals contained in the TOU tariff. As
seen in the table, average hourly usage during the peak period is roughly 0.74 kW for the
SDG&E territory as a whole, and around 0.58 kW for the 24 hour average weekday. In the hot
climate region the average usage during the peak period is higher (1.03 kW) than in the
moderate climate region (0.83 kW) or cool climate region (0.69 kW). However, the cool and
moderate climate regions include CARE/FERA customers while the hot climate region does not.

The monthly system peak day estimates represent the average across the five weekdays, one
in each summer month, when SDG&E’s system peaked in 2019. Peak period reference loads
are higher on these days than on the average weekday. In all climate regions, both the percent
and absolute impacts were largest on the average monthly system peak day.

As seen in Table 5-1, peak-period load reductions were statistically significant for all climate
regions and day types, except for those associated with the hot climate region. In the off-peak
(or shoulder) period, which varied in timing and length between weekdays and weekends, load
reductions were essentially nonexistent in all climate regions and day types. However, the
overall and cool climate regions produced statistically significant load increases on the average
weekday. In the super off-peak period, which runs from midnight to 6 AM, for the overall and
cool climate regions, there were also statistically significant load increases on both the average
weekday and average weekend. For non-NEM customers in SDG&E service territory, there was
no statistically significant increase or decrease in daily electricity use on the average weekday.

Figure 5-3 shows the absolute-peak period load impacts for Rate 1 for non-NEM CARE/FERA
and non-CARE/FERA customers for the service territory as a whole and for each climate region.
Non-CARE/FERA segments are shaded in green while CARE/FERA segments are shaded in
blue. In the combined regions and in the moderate and cool regions, both the percent and
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absolute load impacts were greater for non-CARE/FERA customers than for CARE/FERA and
the differences were statistically significant. The greatest load reductions came from non-
CARE/FERA customers in the moderate climate region, at 1.7% and 0.01 kW. The smallest
load reductions in turn are from the non-CARE/FERA customers in the hot climate region with -
1.4% and -0.01 kW (this impact was not statistically significant).

Figure 5-3: Average Peak Period Impacts for SDG&E Rate 1 by Climate Region &
CARE/FERA Status — Non-NEM
(Positive values represent load reductions)
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Table 5-2 shows the estimated load impacts for each rate period and day type for the service
territory as a whole and by climate region for non-CARE/FERA customers and Table 5-3 shows
the impacts for CARE/FERA customers. The hot climate region in Table 5-3 displays N/A values
as there are no CARE/FERA customers in the hot region.

For the moderate and cool climate regions, non-CARE/FERA customers have greater peak-
period demand than CARE/FERA customers. For example, on the average weekday in the
moderate and cool climate regions, peak period demand is equal to 0.86 kW and 0.72 kW for
non-CARE/FERA customers and 0.71 kW and 0.52 kW for CARE/FERA customers,
respectively.

CARE/FERA and non-CARE/FERA customers both showed mostly statistically significant load
reductions during peak periods across the territory as a whole and in each climate region on the
average weekday, average weekend, and monthly system peak. The exceptions were for
CARE/FERA customers in the combined moderate and cool climate zone on the average
weekday, CARE/FERA customers in the cool climate zone on the average weekday and
average weekend, and non-CARE/FERA customers in the hot climate region for all day types.
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CARE/FERA customers in the default pilot population showed small but statistically significant
increases in off-peak demand on weekdays and super off-peak demand on weekends.

Table 5-2: Average Hourly Load Impacts by Rate Period and Day Type for SDG&E Rate 1
by Climate Region — Non-CARE/FERA
(Positive values represent load reductions, negative values represent load increases)

All - Non- CAREFERA Hot - Non-CARE/FERA M°g/i?‘i;\f“’ Cool - Non-CARE/FERA
DY TPE I IRB7E Impact Impact mpac % Ref. |Impact
kW kW |Im pact kW kW |Im pact kW kW |Impact| kW kW

4 PMto 9 PM 0.77 0.01 1.2% 103 -001 -14% 0.86 0.01 1.7% 0.72 0.01 0.9%

Average Off-Peak 6 AMto4 PMand 9 PMto 12AM = 060 >-0.01 -0.2% 077 -0.01 -16% 065 >-0.01 0.0% 0.57 | >-0.01 -0.3%
Weekday Super Off-Peak 12 AMto 6 AM 045 >-0.01 -02% 0.49 0.01 1.8% 047 >001 -02% 043 >-0.01 -0.3%
Day All Hours 060 <0.01 0.2% 075 -0.01 -09% 065 <0.01 0.4% 057 >-0.01 0.0%

Peak 4 PMto 9 PM 0.80 0.01 1.0% 105 <0.01 0.1% 0.88 0.02 1.8% 0.74 ' <0.01 0.5%

Average Off-Peak 2PMto4PMand 9 PMto 12AM = 0.71 >-0.01 -02% 086 -0.01 -12% 078 >-0.01 -01% 0.67 >-0.01 -0.3%
Weekend Super Off-Peak 12 AMto 2 PM 0.54 ' >-001 -07% 0.65 -001 -14% 057 @ >0.01)-06% 052 | >0.01 -0.7%
Day All Hours 0.63 >-0.01 -01% 0.78 -0.01 -0.9% 0.68 <0.01 0.2% 0.59 >-0.01 -0.3%

Peak 4 PMto 9 PM 1.04 0.02 2.2% 1.30 0.02 1.2% 121 0.04  3.2% 0.94 0.01 1.5%

Z‘;z:g:{] Off-Peak 6 AMto4 PMand 9 PMto 12AM = 0.75 <0.01 0.1% 0.92 0.02 2.0% 0.84 <0.01 0.4% 0.70 >-0.01 -0.2%
Peak Super Off-Peak 12 AMto 6 AM 051 ' >-0.01 -0.4%  0.58 0.03  4.5% 0.55 -0.01  -1.0% & 049 >-0.01 0.0%
Day All Hours 0.75 <0.01 0.6% 0.91 0.02 22% 0.84 0.01 1.0% 070 <0.01 0.3%

* A shaded cell indicates estimate is not statistically significant

Table 5-3: Average Hourly Load Impacts by Rate Period and Day Type for SDG&E Rate 1
by Climate Region — CARE/FERA
(Positive values represent load reductions, negative values represent load increases)

Hot - CARE/FERA Moderate - CARE/FERA Cool - CARE/FERA
Day Type Period Hours Im pact Impact Impact
k kW |Im pact kW kW |Im pact kW kW |Im pact kW kw

4 PMto 9 PM 0.61 <0.01 0.4% 0.71 0.01 1.1% 0.52 >-0.01 -0.5%

Average Off-Peak 6 AMto4 PMand 9 PMto 12AM = 0.47 | >-0.01 | -0.8% NA NA NA 053 >-0.01 -0.3% 041 -0.01 | -1.5%
Weekday Super Off-Peak 12 AMto 6 AM 0.35 | >-0.01  -0.8% NA N/A N/A 039 >-001 -05% 032  >001 -1.2%
Day All Hours 0.47 >-0.01 -0.5% NA N/A NA 053 <0.01 0.1% 041 >-0.01 -1.1%

Peak 4 PMto 9 PM 0.61 ' <0.01 @ 0.5% NA N/A N/A 0.69 <0.01 0.4% 0.52 <0.01 0.6%

Average Off-Peak 2PMto4PMand 9 PMto 12AM = 0.56 | >-0.01 | -0.7% NA NA NA 0.63 -0.01 | -08% @ 049 >-0.01 -0.5%
Weekend Super Off-Peak 12 AMto 2 PM 041 | >-0.01  -0.7% NA NA N/A 046 >-001 -04% 037  >001 -1.1%
Day All Hours 048 >-0.01 -0.4% NA N/A NA 054 >-001 -03% 043 >-001 -0.5%

Peak 4 PMto 9 PM 0.78 0.01 1.7% NA N/A N/A 0.95 0.02 1.7% 0.64 0.01 1.7%

’\S/SSIZZ Off-Peak 6 AMto4PMand 9 PMto 12AM = 057 >-0.01 -0.4% NA NA NA 0.68 >-0.01 -05% 048 >-0.01 -0.3%
Peak Super Off-Peak 12 AMto 6 AM 041 | >-0.01  -1.2% NA NA NA 047 >-001 -0.8% 0.36 -0.01 | -1.7%
Day All Hours 058 <0.01 0.1% NA N/A NA 0.68 <0.01 0.1% 048 <0.01 0.0%

* A shaded cell indicates estimate is not statistically significant
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5.2.2 Load Impacts for NEM Customers

For this analysis, NEM customers are defined to be customers who were net metered prior to 12
months from before the beginning of the pilot (June 2017) through the end of the second
summer (October 2019). Customers who became net metered during the pilot are excluded
from the analysis presented here. Figure 5-4 presents average summer weekday peak period
load reductions for net metered (NEM) customers. These NEM customers showed small load
increases of 0.01 kW (0.6%). However, due to the small sample size (approximately 900
customers), the negative impacts are not statistically significant. Figure 5-4 also presents
estimates for load impacts for the combined group of NEM and non-NEM customers, based on
a weighted average of the two groups’ impacts using the population proportion of NEM
customers.

Figure 5-4: Average Peak Period Load Impacts for SDG&E Rate 1 by NEM Status
(Positive values represent load reductions)

0.04

el
O T 0.03 -
@ O
Q= 0.02
& o
— 0.01 -

=
=% 000

Q
oo -001
59 o0
22L&
n = -003
o =
< 0O -004 L

-0.05
All NEM Non-NEM

Absolute Impact 1.0% -0.6% 1.1%
Percent Impact 0.01 -0.01 0.01
B Non-care/rera & care/FErA I Non-CARE/FERA Only B corerera Only

Figure 5-5 shows the daily reference and treatment loads for Rate 1 NEM customers on the
average weekday during summer 2019. Treatment customers show slightly higher usage during
the middle of the day when solar generation is at its highest. This effect persists into the first two
hours of the peak period (hours ending 17 and 18), leading to slightly negative load impacts of -
0.05 kW before transitioning to positive load impacts of 0.03 kW for the remaining three hours of
the period.
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Figure 5-5: Average Weekday Summer Daily Load Impacts for SDG&E Rate 1 - NEM
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5.3 Rate 2

This section presents load impacts for Rate 2 TOU customers who never became NEM during
the pilot period. There were no Rate 2 customers that were net energy metered since 12
months prior to the beginning of the pilot, so this section presents load impacts for the non-NEM
customers, which effectively comprise the entire Rate 2 population for the purposes of this
analysis. Unlike Rate 1, NEM customers were not included in the initial Rate 2 population. Load
impacts are presented at the overall level, as well as by climate region and CARE/FERA status.

5.3.1 Load Impacts for Non-NEM Customers by Pilot Segment

SDG&E’s Rate 2 differs from Rate 1 as it is a two-period rate, rather than a three-period rate.
Like Rate 1, the peak period is from 4 PM to 9 PM on weekdays and weekends. In summer, for
electricity usage above 130% of the baseline quantity, prices equal 53 ¢/kWh in the peak period
and 34 ¢/kWh in the off-peak period. Like Rate 1, a credit of 10 ¢/kWh is applied to usage below
130% of the baseline quantity.

Figure 5-6 shows the absolute load impacts for the weekday peak period for Rate 2 for
SDG&E's service territory as a whole and for each climate region. The load reductions for the
SDG&E territory as a whole, 1.8% or 0.01 kW, are larger than those for Rate 1 (1.1% or 0.01
kW) and the difference in both absolute and percentage terms is statistically significant. This
was the same trend observed in the first summer of the pilot in 2018. The average hourly peak-
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period load reductions are statistically significant in both absolute and percentage terms.
Customers in the hot climate region had the largest peak period load impacts of 4.2% or 0.04
kW. However, impacts in the hot climate region are not statistically significantly greater than
those in the cool and moderate climate regions. The load impacts in the moderate and cool
climate regions were both statistically significant. The moderate climate region showed impacts
equal to about 2.5% or 0.02 kW, while the cool climate region showed 1.2% or 0.01 kW.

Figure 5-6: Average Peak Period Load Impacts for SDG&E Rate 2 by Climate Region
(Positive values represent load reductions)
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Table 5-4 presents estimates of load impacts for all relevant rate periods and day types for Rate
2 at the service territory and climate region level. Average reference load usage was 0.77 at the
overall level during the peak period on the average weekday. The highest demand estimates
were observed in the hot climate region on monthly system peak days during the peak period
with a reference load of 1.27 kW.

For the average weekday, average weekend, and monthly system peak days, there were
statistically significant load reductions during the peak period in every climate region and at the
service territory level, except for the hot region on the average weekend. There were off-peak
load increases in the overall group for the average weekday, average weekend, and monthly
system peak days. However, any changes in the net load for the entire weekday were not
statistically significant.

The largest load reduction of 13%, or 0.17 kW, occurred in the hot climate region during the
peak period on the average monthly system peak day. However, the sample size of customers
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enrolled on Rate 2 in SDG&E’s hot climate region is very small (115 treatment customers) so
the confidence bands on this estimate are wide and this load impact estimate is highly
uncertain.

Table 5-4: Average Hourly Load Impacts by Climate Region, Rate Period and Day Type
for SDG&E Rate 2
(Positive values represent load reductions, negative values represent load increases)

i
kW kW |Impact| kW kW |Impact| kW kW |Impact| kW kwW

Peak 4PMto 9 PM 077 001 | 1.8% 102 @004 | 42% @ 085 | 002  25% 071 | 00l  1.2%
V’?,‘;:rkzgf/ Off-Peak 9PMto 4 PM 054 | >001 | -03% 066  -0.03  -39% | 058 >001 -01% 052 | >001 | -0.5%
Day All Hours 059 <001 02% 074 -001 -16% 063 <00l 06% 056 >001 0.0%
Peak 4PMto 9 PM 079 | 001 | 1.8% 110 002 22% 087 | 002 | 22% | 072 & 00l | 14%
\':IZ:LZ?]Z Off-Peak 9PMto 4 PM 057 | >-001  -03% 073  -002 | -27% 061 <00l 01% 054  >-001 -0.6%
Day All Hours 061 <001 03% 081 -001 -13% 066 <00l 07% 058 >001 -0.1%
Monthly Peak 4PMto 9 PM 103 | 002 | 20% | 127 | 017 | 13.0% 119 | 003 | 2.4% | 092 | 001 | 13%
System Off-Peak 9PMto 4 PM 066 | -0.01 | -09% 079 002 29% 073 | -001  -0.9% 061 | -001 | -1.0%
Peak Day Day All Hours 074 >001 00% 08 005 59% 082 <001 01% 067 >001 -0.3%

* A shaded cell indicates estimate is not statistically significant

Figure 5-7 shows the peak-period load reductions on weekdays for non-CARE/FERA and
CARE/FERA customers. Non-CARE/FERA customers in the service territory as a whole had
greater percent impacts (2.0% and 0.02 kW) than the combined moderate and cool climate
region for CARE/FERA (1.1% and 0.01 kW) and these differences are statistically significant in
both absolute and percentage terms. CARE/FERA customers also had statistically significantly
smaller load impacts in the cool and moderate climate regions, compared to the non-
CARE/FERA segments. However, the CARE/FERA impacts themselves were not statistically
significant in the cool region.
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Figure 5-7: Average Peak Period Impacts for SDG&E Rate 2 by Climate Region &
CARE/FERA Status
(Positive values represent load reductions)
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Table 5-5 and Table 5-6 show the load impacts for each rate period and day type for Rate 2 at
the service territory level and across climate regions for non-CARE/FERA and CARE/FERA
customers, respectively. Non-CARE/FERA customers had higher average load and load
reductions during peak periods across all climate regions on average weekdays, weekends and
monthly system peak days.

Non-CARE/FERA customers had statistically significant load increases during the off-peak
periods for the service territory as a whole and for the hot and cool climate regions on average
weekdays and weekends. This was true for CARE/FERA customers in all climate regions on
average weekdays, weekends, and monthly system peak days. Neither CARE/FERA nor non-
CARE/FERA customers exhibited any statistically significant changes to their overall average
daily load for any of the day types.

' Nexant 2019 Load Impact Evaluation of SDG&E’s Residential Default Time-Of-Use Rates 34



SECTION 5 EX POST LOAD IMPACTS

Table 5-5: Average Hourly Load Impacts by Rate Period and Day Type for SDG&E Rate 2
by Climate Region — Non-CARE/FERA
(Positive values represent load reductions, negative values represent load increases)

All - Non-CAREIFERA | Hot - Non-CARE/FERA CCIERIRI I Cool - Non-CARE/FERA
. CARE/FERA
Day Type Period

Ref. [Impact % Ref. [Impact % Ref. [Impact % Ref. [Impact
kW kW |Impact| kW kW |Impact| kW kW |Impact| kW kW

Peak 4PMto 9 PM 080 | 002 | 20% 102 | 004 | 42% | 089 | 002  28% 074 00l  13%

A
W‘e':'kzii Off-Peak 9PMto 4 PM 056 | >-001  -03% 066 | -003 | -39% 060 <00l 00% 054  >001 -0.4%
Day All Hours 061 <001 03% 074 -001 -16% 066 00L 08% 058 <001 0.0%
Peak 4PMto 9 PM 082 | 002 | 19% | 110 002 22% 091 | 002 | 23% | 076 | 001 | 15%

A
W:Z?]Z Off-Peak 9PMto 4 PM 059 | >-001 | -02% 073 | -002 | -27% | 063 <001 02% 056 | >-0.01 -0.5%
Day All Hours 064 <001 03% 081 -001 -13% 069 00l 08% 060 <00l 0.0%
Monthly Peak 4PMto 9 PM 108 | 003 | 24% | 127 | 017 | 13.0% 125 | 0.04 | 29% | 096 | 002 & 16%
System Off-Peak 9 PMto 4 PM 069 | -001 | -08% 079 002 29% 076 | -001  -0.7% 064 | -001 | -1.1%
Peak Day Day All Hours 077 <001 01% 089 005 59% 086 <00l 04% 071 >001 -0.3%

* A shaded cell indicates estimate is not statistically significant

Table 5-6: Average Hourly Load Impacts by Rate Period and Day Type for SDG&E Rate 2
by Climate Region —CARE/FERA
(Positive values represent load reductions, negative values represent load increases)

Moderate & Cool - Hot - CAREIFERA | Moderate - CARE/FERA |  Cool - CAREIFERA
eriog CAREFERA

kW kW |Impact| kW kW |Impact| kW kW |Impact| kW kW

Peak 4PMto 9 PM 063 | 001  11% NA & NA | NA | 073 00l | 16% 053 <00l 04%

V’T‘I:rkzg? Off-Peak 9 PMto 4 PM 044  >-001 -07% NA | NA | NA | 049 | >001 -06% 038 @ >001 -0.7%
Day All Hours 047 >001 -02% NA NA NA 054 >001 00% 041 >001 -0.4%

Peak 4PMto 9 PM 062 | 001 | 13% | NA | NA | NA | 072 | 00l | 20% 053 <00l 0.4%

V’?,‘;:LZ?}Z Off-Peak 9PMto 4 PM 045 | >001 | -06% NA | NA | NA | 052 >001 -03% 040 @ >001 -1.0%
Day All Hours 049 >001 -01% NA NA NA 056 <001 03% 042 >001 -0.6%

Monthly Peak 4PMto 9 PM 080 <001 05% NA NA | NA 096 00l 10% 064 >001 -0.1%
System Off-Peak 9PMto 4 PM 052 | >001 -06% NA | NA | NA | 061  -001 | -13% 044 <001l 04%
Peak Day Day All Hours 058 >001 -03% NA NA NA 068 >001 -07% 048 <00l 02%

* A shaded cell indicates estimate is not statistically significant

5.4 Comparison across Rates

Figure 5-8 shows the average weekday peak-period impact for Rate 1 and Rate 2 in the
summer months. The peak period covers the same hours for each rate (4 PM to 9 PM) and the
peak-period price is slightly higher for Rate 1 (56 ¢/kWh) compared with Rate 2 (53 ¢/kwWh). The
difference in load impacts at the service territory level is statistically significant but is driven by
the statistically significant difference in the moderate climate region. There are no statistically
significant differences between Rate 1 and Rate 2 in the hot or cool climate regions. Recall that
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there were different estimation methods used for each rate due to the complications with the
treatment and control population assignments. Furthermore, Net Energy Metering (NEM)
customers were allowed to enroll on Rate 1 but excluded from Rate 2. Accordingly, these
differences should be taken into consideration when comparing the results.

Figure 5-8: Average Peak Period Impacts from 4 PM to 9 PM across Rates
(Positive values represent load reductions)
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Figure 5-9 shows the average daily kWh impact during the summer period for Rate 1 and Rate
2. At the territory level, customers on Rate 2 showed statistically significant average daily kWh
usage reductions, while customers on Rate 1 did not show any statistically significant change.
Customers on both rates in the moderate climate region showed statistically significant daily
reductions in consumption. Customers on both rates in the hot and cool climate regions showed
daily increases in consumption, but they were not statistically significant.
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Figure 5-9: Average Daily kWh Impacts across Rates
(Positive values represent load reductions)
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6 Persistence of Load Impacts

The impacts in this section represent the population of customers who remained active SDG&E
D-TOU customers from April 2018 until the end of October 2019. Using this method, it is
possible to compare impacts between the two pilot summer seasons for a single consistent
group of customers, rather than a changing population. A comparison of load impacts for
customers enrolled in 2018 with those enrolled in 2019 is not a valid estimate of persistence
since any observed difference might be due in large part to changes in the participant
population rather than changes in behavior of customers that participated in both summer
periods. Customers who opted out of the pilot are included here to maintain the RED, and the
methodology used here is identical to that used in the ex post impact analysis. While there is not
a second winter for persistence comparison, the winter impacts for the persistent subset of
customers are included with the two summer impacts to illustrate the relative differences in
impacts between the summer and winter seasons for a common set of customers.

6.1 Ratel

Figure 6-1 presents the average percent impacts for the peak period for non-NEM customers
who remained active SDG&E TOU customers through the second summer of the pilot (October
2019). This represented approximately 66,000 Rate 1 customers between 2018 and 2019. All
three seasons are presented for the territory as a whole and for each climate region. In the
overall service territory, there was a decrease in impacts between summer 2018 and summer
2019. Impacts for the first and second summer were about 1.6% in 2018 and 1.1% in 2019.
While the percent impacts were similar, the difference was statistically significant in both
absolute and percentage terms. For the territory as a whole, load impacts were smaller in winter
than in the summer seasons. This was also true for customers in the moderate climate region.
In the hot and cool climate regions, the winter impacts were smaller than those in the first
summer, but larger than those in the second summer. However, there are again large error
bands in the hot climate region due to its relatively small population size.
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Figure 6-1: Percent Impacts for Peak Period for Rate 1 — Non-NEM, by Season
(Positive values represent load reductions)
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Figure 6-2 presents the impacts for the persistent set of NEM customers relative to the non-
NEM population. These customers showed a statistically significant decrease in impacts after
the first summer in both the winter and second summer. The percentage impacts decreased
from 5% to -0.9% in the winter and -0.5% in the second summer. Although the error bands are
wide for NEM due to the smaller population size, the decreases are still statistically significant.

Figure 6-2: Percent Impacts for Peak Period for Rate 1 — Non-NEM and NEM, by Season
(Positive values represent load reductions)
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Figure 6-3 presents average seasonal impacts for non-CARE/FERA and CARE/FERA
customers on Rate 1. CARE/FERA customers in the combined climate region showed a
statistically significant decrease in percent impacts between the first and second summer, but
these decreases were not statistically significant in the individual climate regions. Non-
CARE/FERA showed statistically significant decreases in the overall and moderate climate
regions. The non-CARE/FERA customers in the hot climate region and the CARE/FERA
customers in the cool climate region showed negative percent impacts in the second summer,
but they were not statistically significant.

Figure 6-3: Percent Impacts for Peak Period for Rate 1 — Non-NEM, by Season
For CARE/FERA and Non-CARE/FERA Customers

(Positive values represent load reductions)
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6.2 Rate 2

Figure 6-4 presents seasonal load impacts for Rate 2 customers in SDG&E’s territory as a
whole and for each climate region. Recall that in this evaluation, Rate 2’s population does not
include any NEM customers and that these persistent load impacts only represent customers
who remained active SDG&E participants through the end of the second summer of the pilot.
This represented approximately 16,000 Rate 2 customers between 2018 and 2019. For each
climate zone and the SDG&E territory as a whole, impacts were greatest during the first
summer (June through October 2018). The differences between the two summers were
statistically significant in the overall territory and in the cool climate region. The winter load
impacts were statistically significantly smaller than those in both summers in both the overall
territory and the moderate climate region.
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Figure 6-4: Percent Impacts for Peak Period for Rate 2, by Season

(Positive values represent load reductions)
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Figure 6-5 presents average seasonal impacts for non-CARE/FERA and CARE/FERA

customers on Rate 2. CARE/FERA customers did not show statistically significant differences in

impacts between the first and second summers. However, for CARE/FERA customers in the

moderate climate zone, the decrease from 0.8% in the first summer to -0.8% in the winter, and

the subsequent increase to 1.6% in the second summer were both statistically significant
changes. Non-CARE/FERA customers in the overall territory showed a similar pattern of
decreasing impacts between the first summer and the winter and decreasing impacts between
the first summer and the second summer. In all cases, the winter percent impacts were lower
than the summer impacts.
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Figure 6-5: Percent Impacts for Peak Period for Rate 2, by Season

For CARE/FERA and Non-CARE/FERA Customers

(Positive values represent load reductions)
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6.3 Comparison of 2018 and 2019 Weather

Several factors contribute to differences in load impacts from year to year, and a key driver is
weather. Figure 6-6 presents non-NEM Rate 1 average weekday peak period impacts and
temperatures for the summer periods in 2018 and 2019. Figure 6-7 presents the same
information for Rate 2. Although it is difficult to compare the average peak load impacts between
2018 and 2019, a collection of average summer weekday impacts for the two years can be
examined graphically to visualize how customers performed from year to year. The following

figures illustrate that on average, temperatures were cooler in 2019 (average meanl7 of 69 °F
versus 71 °F in 2018). It also shows that at similar temperatures, impacts in 2019 were slightly
lower than impacts in 2018 (the green trendline is below the blue trendline). It may be possible
that customers were slightly less responsive to the rates in the second summer.
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Figure 6-6: Comparison of Summer Average Weekday Peak Period Temperatures and

Impacts — Rate 1
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Figure 6-7: Comparison of Summer Average Weekday Peak Period Temperatures and

Impacts — Rate 2
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/ Ex Ante Load Impacts

Ex ante load impacts represent what customers on the default TOU rates can deliver under a
standardized set of weather conditions given changes in enrollment over the forecast horizon.
The weather used for ex ante load impact estimation is meant to reflect conditions on the
average weekday under both normal (1-in-2 years) and extreme (1-in-10 years) weather. The
window used for ex ante estimation, the Resource Adequacy (RA) window, is the same as the
Rate 1 and Rate 2 peak period (4 to 9 PM). The current RA window is in effect during all months
of the year.

At a high level, ex ante impact estimates for Rate 1 and Rate 2 were developed using the
following process:

= First, ex post load impacts from November 2018 through October 2019 were developed
using the fixed effects regression methodology described in Section 3.1;

= Next, the relationship between ex post load impacts and temperature is estimated for
each hour of the day, each season (summer/winter) and each customer segment (NEM
and non-NEM) and rate;

= Then, ex ante weather conditions are used as input to the regression models to predict
impacts for each hour for the average weekday and monthly system peak days from
January through December.

A similar method was used to estimate reference loads, which are needed to meet this
evaluation’s reporting requirements. Underlying the values presented in this section are
electronic tables that contain estimates for each hour of the day for each day type, segment,
month, and forecast year from 2020 through 2030. These values are contained in Excel
spreadsheets that are available upon request through the CPUC. Figure 7-1 shows an example
of the content of these electronic tables for Rate 1 for all eligible customers in the service
territory. Pull down menus in the upper left hand corner allow users to select different customer
segments, months, and forecast years.
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Figure 7-1: Example of Content of Electronic Tables Underlying Load Impacts
Summarized in this Report (SDG&E Rate 1, Average August 2020 Weekday, SDG&E 1-in-2

Weather)
. . Weighted Treat | Impact o o
Select Options Below Period Temp. (F) ‘ Ref. MW MW MW 90% Conf. Interval (% Impact
Weather Data: |SDG&E Peak 75.9 57476 | 567.28 7.48 -4.75 19.70
Weather Year: |1-in-2 Off-Peak 73.2 37564 | 38017 -4.54 -13.45 4.38 -1.2%
Month: August Super Off-Peak 65.7 32594 | 328.26 -2.31 -6.59 1.96 0.7%
Day Type: Average Weekday RA Window (4 to 9 PM) 75.90 574.76 567.28 7.48 -4.75 19.70 1.3%
Result Type: Aggregate Day (kWh) 71.9 9,712.70 | 9,748.16 | -35.46 | -169.00 | 98.07 0.4%
Forecast Year: |2020
Segment: All Customers ——Refl MW  ——TreatMW  —— Impact MW 90% Conf_ Interval
Rate: Rate 1
Enrollment: __|656,571 700.00

600.00 —

500.00 /F-:-' \
400.00

300.00 \\ — /

200.00

Usage

100.00

0.00

-100.00

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hour Ending

Uncertainty-adjusted Impact - Percentiles

Ref. | Treat | Impact % Weighted

MW | MW MW | Impact | Temp. {°F) 10th 30th 50th 70th 90th

1 Super Off-Peak

2 Super Off-Peak | 343.26 | 34361| -0.34 | 01% 66.4 -8.98 -3.88 -0.34 3.19 5.29
3 Super Off-Peak [ 318 54 | 320.19| 165 | -05% 659 -10.15 513 -1.65 1.83 6.86
4 Super Off-Peak [ 30276 | 305.91| -315 | -1.0% B5 5 -10.20 -6.03 -3.15 -0.26 3.90
5 Super Off-Peak [ 298.54 | 30267 | 413 | -14% 65.0 -10.47 -5.72 413 -1.54 2.21
6 Super Off-Peak | 311.89| 315.76| -3.87 | -1.2% 64.7 -10.02 -6.39 -3.87 -1.36 227
7 Off-Peak 338.78| 34110 233 | 0.7T% 646 -9.52 527 -2.33 0.62 4.86
8 Off-Peak 34115 34257 142 | 04% 655 676 -3.61 142 077 393
9 Off-Peak 32217032331 114 | 04% 655 -15 57 -7.04 -1.14 477 13.29
10 Off-Peak 29203|29728| 5256 | -18% 71.9 -31.58 -16.02 -5 25 552 21.07
1 Off-Peak 27942 | 28795 -BA3 | -31% 759 -44 23 -23.14 -6.53 6.08 2716
12 Off-Peak 257.02|295.92| -5.91 -3.1% 78.4 -44.91 -23.64 -6.91 5.83 2710
13 Off-Peak 31153]32011| -B5A8 | 28% 9.7 42 56 2249 -6.58 532 2539
14 Off-Peak 346.53| 36361 -T09 | 20% 80.2 -37.34 -19.46 -7.09 5.29 2317
15 Dff-Peak 391.38 | 396.45| -5.07 | -1.3% 80.4 -34.55 -17.13 -5.07 6.99 2440
16 Off-Peak 462 46| 454 19| 172 | -04% 80.3 -27.93 12 45 -1.72 9.00 2449
17 Peak 510.30 | 504.71| 559 1.1% 79.6 -18.70 -4.35 5.59 16.54 29.89
18 Peak 56T BT | AR9.87| 780 1.4% 784 -12.30 -0.42 7.80 16.03 270
19 Peak 591.57 | hB263| 8.9 1.6% 76.4 -14.46 -0.63 8.94 18.51 32.34
20 Peak 595.50 | 58772 779 1.3% 73.8 -11.49 -0.10 7.79 15.67 27.06
21 Peak 60875 | 601.49| 725 1.2% 714 -11.58 -0.45 7258 14 96 26.09
22 Off-Peak A76.75|579.58| 283 | 05% 69.9 -20.75 -10.16 -2.83 4.50 15.09
23 Off-Peak 5101551347 -332 | 07% 639 -22 25 -11.07 -3.32 443 15.61
24 Off-Peak 43389 |43666| 277 | -06% 653 -20.05 -9.84 277 4.30 14.51
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7.1 Enrollment Forecast

Territory-wide mass defaulting of residential customers throughout 2019 led to a large growth in
the starting point for the enrollment forecast for the ex ante analysis, beginning at about 700,000
for Rate 1 and 28,500 for Rate 2 in March 2020. Table 7-1 summarizes the enrollment forecast
for Rate 1 and Rate 2 for January of each forecast year from 2020 through 2030. Enrollment
onto Rate 1 is expected to grow at a rate of 1% per year. After 2021, no new enroliments are
anticipated for Rate 2, and the population is expected to decline by approximately 1% per year
(based on account closure and opt out rates observed in 2018 and 2019). For the NEM and
Non-NEM forecasts, the proportion of all NEM customers, including those who enrolled during
the treatment period, were carried forward through the forecast horizon. At the end of summer
2019, this proportion was approximately 5.6%.

Table 7-1: Enrollment Forecast by Rate and Forecast Year, All Customers (Non-NEM and
NEM)

Forecast Rate 1

Year

2020 699,102 28,552
2021 710,135 28,906
2022 721,340 29,236
2023 728,587 28,945
2024 735,906 28,656
2025 743,299 28,371
2026 750,766 28,089
2027 758,308 27,809
2028 765,926 27,532
2029 773,621 27,258
2030 781,393 26,987

7.2 Ratel

Table 7-2 presents per customer ex ante load reduction estimates for the average

weekday under CAISO and SDG&E conditions. This table and the following tables represent
impact estimates expected during the Resource Adequacy (RA) window, from 4 to 9 PM, which
is the same as the peak period for Rate 1. Under 1-in-2 and 1-in-10 conditions, impacts are
expected to be 0.00 kW in the shoulder months and 0.01 kW in the summer months.
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Table 7-2: Average Weekday Ex Ante Impact Estimates Per Customer — All Rate 1
Customers (Non-NEM and NEM)

SDG&E CAISO
Weather
Year Impact meanl7 Impact meanl7
(kw) (°F) (kw) (°F)
January 0.01 57.7 0.01 57.7
February 0.00 54.8 0.00 54.8
March 0.00 59.3 0.00 57.8
April 0.00 60.5 0.00 58.5
May 0.00 62.6 0.00 63.0
Lino June 0.00 64.9 0.00 64.5
July 0.01 69.3 0.01 70.5
August 0.01 71.7 0.01 72.9
September 0.01 70.3 0.01 70.3
October 0.00 65.2 0.00 64.1
November 0.00 57.8 0.00 61.5
December 0.01 54.9 0.01 57.3
January 0.00 52.9 0.00 52.8
February 0.00 53.5 0.00 53.6
March 0.00 57.8 0.00 57.8
April 0.00 63.0 0.00 62.4
May 0.00 65.0 0.00 63.4
. June 0.01 68.3 0.01 68.3
1-in-10
July 0.01 72.2 0.01 72.1
August 0.01 73.9 0.01 73.9
September 0.01 74.7 0.01 74.7
October 0.01 69.2 0.01 69.2
November 0.00 63.2 0.00 63.2
December 0.00 53.1 0.01 54.3

Figure 7-2 presents the average weekday impacts during the RA window under 1-in-2 and 1-in-
10 SDG&E weather conditions with more detail. The greatest impacts for 1-in-2 and 1-in-10
SDG&E weather conditions occur in August, and September and are expected to be
approximately 0.01 kW per customer. Impacts are smallest in February and March.

As indicated in Section 3.3, there is a positive relationship between temperature and impacts,
meaning as temperatures grow warmer impacts are expected to be greater. Generally speaking,
summer temperatures are warmer under 1-in-10 conditions (versus 1-in-2), leading to greater
per-customer load impacts in those months. In some winter months, 1-in-2 weather conditions
are warmer than 1-in-10 conditions. In these cases, 1-in-2 impacts are greater than 1-in-10
impacts.
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Figure 7-2: Average Weekday Ex Ante Impact Estimates — SDG&E Weather, All Rate 1
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Table 7-3 summarizes the aggregate ex ante load impact estimates for each month and year of

the forecast. The impacts presented in this table are in MW. As described previously, impacts
are expected to be greatest in the summer months. The largest expected load impact of 11.0
MW occurs in September under 1-in-10 conditions, when the ex ante weather is warmest and
when enrollment is expected to be near its highest. Aggregate impacts are expected to be

smallest in March, with a forecast of 1.1 MW in most years.

O Nexant

2019 Load Impact Evaluation of SDG&E’s Residential Default Time-Of-Use Rates

48



SECTION 7 EX ANTE LOAD IMPACTS

Table 7-3: Aggregate MW Ex Ante Load Impacts by Forecast Year and Month, All Rate 1
Customers (Non-NEM and NEM)

Weather Forecast

Year
2020 | 38 | 16 | 14 | 23 | 20 | 23 | 46 | 80 | 68 | 34 | 1.8 | 3.9
2021 | 39 | 1.7 | 14 | 23 | 20 | 23 | 47 | 82 | 69 | 35 | 18 | 39
2022 | 39 | 1.7 | 15 | 23 | 20 | 23 | 47 | 83 | 70 | 35 | 18 | 40
2023 | 40 | 1.7 | 15 | 24 | 21 | 24 | 48 | 83 | 70 | 35 | 18 | 40
2024 | 40 | 1.7 | 15 | 24 | 21 | 24 | 48 | 84 | 71 | 36 | 19 | 41
SEiif&zE 2025 | 40 | 1.7 | 15 | 24 | 21 | 24 | 49 | 85 | 72 | 36 | 19 | 41
2026 | 41 | 1.7 | 15 | 24 | 21 | 24 | 49 | 86 | 72 | 36 | 19 | 41
2027 | 41 | 18 | 15 | 24 | 22 | 25 | 50 | 87 | 73 | 37 | 19 | 42
2028 | 42 | 18 | 16 | 25 | 22 | 25 | 50 | 88 | 74 | 37 | 19 | 42
2029 | 42 | 18 | 16 | 25 | 22 | 25 | 51 | 89 | 75 | 37 | 19 | 43
2030 | 43 | 18 | 16 | 25 | 22 | 25 | 51 | 89 | 75 | 38 | 20 | 43
2020 | 25 | 1.3 | 10 | 30 | 26 | 48 | 67 | 97 | 99 | 62 | 32 | 34
2021 | 25 | 13 | 10 | 30 | 27 | 49 | 68 | 98 | 101 | 63 | 33 | 34
2022 | 26 | 13 | 10 | 30 | 27 | 49 | 69 | 99 | 102 | 64 | 33 | 35
2023 | 26 | 13 | 11 | 31 | 27 | 50 | 69 | 100 | 103 | 65 | 34 | 35
2024 | 26 | 14 | 11 | 31 | 28 | 50 | 70 | 101 | 104 | 65 | 34 | 35
Si[_)if_‘i‘g 2025 | 27 | 14 | 11 | 31 | 28 | 51 | 71 | 102 | 105 | 66 | 34 | 36
2026 | 27 | 14 | 11 | 32 | 28 | 51 | 72 | 103 | 106 | 6.7 | 35 | 36
2027 | 27 | 14 | 11 | 32 | 29 | 52 | 72 | 104 | 107 | 67 | 35 | 37
2028 | 28 | 14 | 11 | 32 | 29 | 52 | 73 | 106 | 108 | 68 | 35 | 37
2029 | 28 | 14 | 11 | 33 | 29 | 53 | 74 | 107 | 109 | 69 | 36 | 37
2030 | 28 | 14 | 11 | 33 | 29 | 53 | 75 | 108 | 110 | 69 | 36 | 38
7.3 Rate 2

Table 7-4 summarizes the average weekday ex ante impact estimates for Rate 2 under 1-in-2
and 1-in-10 SDG&E and CAISO weather conditions for the RA window from 4 to 9 PM, which is
also the peak period for Rate 2. Impacts for Rate 2 are expected to be greater than those for
Rate 1, especially in the warmer summer months. Under 1-in-2 SDG&E weather conditions,
impacts are expected to reach 0.02 kW per customer in July. Under 1-in-10 SDG&E and CAISO
conditions, impacts are forecasted to reach 0.02 kW in June, July, August, and September.
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Table 7-4: Average Weekday Ex Ante Impact Estimates Per Customer — All Rate 2
Customers (Non-NEM and NEM)

Weather
Year Impact meanl? Impact meanl7
(kW) (°F) (kW) (°F)
January 0.01 57.7 0.01 57.7
February 0.01 54.8 0.01 54.8
March 0.00 59.3 0.00 57.8
April 0.01 60.5 0.01 58.5
May 0.01 62.6 0.01 63.0
Lino June 0.01 64.9 0.01 64.5
July 0.02 69.3 0.02 70.4
August 0.01 71.7 0.02 72.9
September 0.01 70.3 0.01 70.3
October 0.00 65.2 0.00 64.2
November 0.01 57.8 0.01 61.5
December 0.01 54.9 0.01 57.3
January 0.00 52.9 0.00 52.9
February 0.01 53.6 0.01 53.6
March 0.00 57.8 0.00 57.8
April 0.01 63.1 0.01 62.4
May 0.01 65.0 0.01 63.4
. June 0.02 68.2 0.02 68.2
1-in-10
July 0.02 72.2 0.02 72.1
August 0.02 73.9 0.02 73.9
September 0.02 74.7 0.02 74.7
October 0.01 69.2 0.01 69.2
November 0.01 63.2 0.01 63.2
December 0.01 53.1 0.01 54.3

Figure 7-3 presents the average weekday impacts during the RA window under 1-in-2 and 1-in-

10 SCE weather conditions for Rate 2. Similar to Rate 1, impacts are expected to be greatest
under 1-in-10 summer conditions. In the winter months, impacts between 1-in-2 and 1-in-10

weather conditions are similar.
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Figure 7-3: Average Weekday Ex Ante Impact Estimates — SDG&E Weather, All Rate 2
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Table 7-5 summarizes the aggregate ex ante load impact estimates for each month and year of
the forecast for Rate 2. Again, the impacts presented in this table are in MW, not kW. Like Rate
1, impacts are expected to be greatest in the summer months. The largest impacts are expected

in July of both weather years in July (0.5 MW). The change in population from year to year is
rather small, and as a result the aggregate impact is not expect to change drastically between

2020 and 2030.
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Table 7-5: Aggregate MW Ex Ante Load Impacts by Forecast Year and Month, All Rate 2
Customers (Non-NEM and NEM)

Weather Forecast

Year Year

2020 0.2 0.2 0.1 0.2 0.2 0.4 0.5 0.4 0.4 0.1 0.2 0.2
2021 0.2 0.2 0.1 0.2 0.2 0.4 0.5 0.4 0.4 0.1 0.2 0.2
2022 0.2 0.2 0.1 0.2 0.2 0.4 0.5 0.4 0.4 0.1 0.2 0.2
2023 0.2 0.2 0.1 0.2 0.2 0.4 0.5 0.4 0.4 0.1 0.2 0.2
2024 0.2 0.2 0.1 0.2 0.2 0.4 0.5 0.4 0.4 0.1 0.2 0.2

Sﬁﬁf&z’z 2025 | 02 | 02 | 01 | 02 | 02 | 04 | 05 | 04 | 04 | 01 | 02 | 02
2026 | 02 | 02 | 01 | 02 | 02 | 04 | 05 | 04 | 03 | 01 | 02 | 02
2027 | 02 | 01 | 01 | 02 | 02 | 04 | 05 | 04 | 03 | 01 | 02 | 02
2028 | 02 | 01 | 01 | 02 | 02 | 04 | 05 | 04 | 03 | 01 | 02 | 02
2029 | 02 | 01 | 01 | 02 | 02 | 04 | 05 | 04 | 03 | 01 | 02 | 02
2030 | 02 | 01 | 01 | 02 | 02 | 04 | 04 | 04 | 03 | 01 | 02 | 02
2020 | 01 | 01 | 01 | 02 | 02 | 04 | 05 | 05 | 05 | 02 | 02 | 02
2021 | 01 | 01 | 01 | 02 | 02 | 05 | 05 | 05 | 05 | 02 | 02 | 02
2022 | 01 | 01 | 01 | 02 | 02 | 05 | 05 | 05 | 05 | 02 | 02 | 02
2023 | 01 | 01 | 01 | 02 | 02 | 05 | 05 | 05 | 05 | 02 | 02 | 02
2024 | 01 | 01 | 01 | 02 | 02 | 04 | 05 | 05 | 04 | 02 | 02 | 02
Si[_)iri‘i‘g 2025 | 01 | 01 | 01 | 02 | 02 | 04 | 05 | 05 | 04 | 02 | 02 | 02

2026 0.1 0.1 0.1 0.2 0.2 0.4 0.5 0.5 0.4 0.2 0.2 0.2
2027 0.1 0.1 0.1 0.2 0.2 0.4 0.5 0.5 0.4 0.2 0.2 0.2
2028 0.1 0.1 0.1 0.2 0.2 0.4 0.5 0.4 0.4 0.2 0.2 0.2
2029 0.1 0.1 0.1 0.2 0.2 0.4 0.5 0.4 0.4 0.2 0.2 0.2
2030 0.1 0.1 0.1 0.2 0.2 0.4 0.5 0.4 0.4 0.2 0.2 0.2

7.4 Comparison between Ex Post and Ex Ante

Table 7-6 facilitates a comparison of average weekday ex post load impact estimates for each
month from November 2018 through October 2019 for Rate 1. Ex ante estimates for 1-in-2 and
1-in-10 SDG&E weather conditions are also included for the corresponding calendar months.
We step through an example using the “Summer” row of Table 7-6. The same logic can be used
to step through the remaining rows of the table. Impacts are presented for the RA window and
include an extra digit after the decimal point to provide a closer view of the predictions versus
the ex post impacts.

On average, the summer ex post impact for Rate 1 was 0.007 kW, seen in the third column of
Table 7-6. However, the 2019 SDG&E 1-in-10 load impact for an average weekday is 0.011 kW,
which is slightly higher due to the higher ex ante temperatures under the 1-in-10 conditions.

= First, on average, 0.007 kW was delivered by Rate 1 during summer months where
meanl?7 was equal to 69.2 °F.
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= At those temperature conditions our model predicts that Rate 1 load impacts from 4 to 9
PM will be 0.008 kW. This is very close to the ex post estimate, indicating that the model
predicts well using historical weather data.

= QOur ex post load impact of 0.007 kW occurred under weather conditions that were cooler
than the 1-in-10 meanl7 of 71.7 °F; therefore, we expect it to be smaller than the 1-in-10
ex ante load impact estimate. Indeed, that is the case — the 1-in-10 ex ante load impact
is 0.011 kW, which is larger than the ex post load impact of 0.007.

Table 7-6: Comparison of Ex Post and Ex Ante Aggregate Impacts — All Rate 1 Customers
(Non-NEM and NEM)

Ex Post 1-in-2 1-in-10
Ex Post
Impact Weather, meanl7 Impact 17 Impact
Predicted LElE L e
Impact (kW)
January 55.8 0.005 0.005 57.7 0.005 52.9 0.004
February 52.6 0.001 0.001 54.8 0.002 535 0.002
March 57.3 0.001 0.001 59.3 0.002 57.8 0.001
April 61.7 0.006 0.004 60.5 0.003 63.0 0.004
May 61.5 0.004 0.002 62.6 0.003 65.0 0.004
June 65.7 0.004 0.004 64.9 0.003 68.3 0.007
July 70.5 0.008 0.008 69.3 0.007 72.2 0.009
August 71.3 0.011 0.011 1.7 0.011 73.9 0.014
September 71.6 0.010 0.011 70.3 0.010 4.7 0.014
October 67.0 0.004 0.007 65.2 0.005 69.2 0.009
November 62.9 0.005 0.004 57.8 0.002 63.2 0.005
December 56.6 0.006 0.006 54.9 0.005 53.1 0.005
Summer 69.2 0.007 0.008 68.3 0.007 1.7 0.011
Winter 58.4 0.004 0.003 58.2 0.003 58.3 0.003
Annual 62.9 0.005 0.005 62.4 0.005 63.9 0.006

Table 7-7 presents a similar comparison of ex post and ex ante estimates for Rate 2. The
average ex post and predicted ex post impact in the summer months is 0.013 kW, indicating
that the ex ante model accurately predicts load impacts under historical weather conditions. The
same is true in the winter months and the year as a whole. Ex ante impacts are expected to be
similar to ex post impacts under 1-in-2 weather conditions. Conversely, load impacts are
expected to be slightly greater during 1-in-10 summer months, when temperatures are expected
to be warmer than summer 2019.
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Table 7-7: Comparison of Ex Post and Ex Ante Aggregate Impacts — All Rate 2 Customers
(Non-NEM and NEM)

Ex Post Ex Post =X PO tin-2 1in-10
Month meanl7 Impact Weaf[her, meani17 Im t 17 I t
Predicted Ll mean g

Impact (kW)

January 55.7 0.006 0.005 57.7 0.006 52.9 0.004
February 52.6 0.003 0.005 54.8 0.005 53.6 0.005
March 57.3 0.003 0.003 59.3 0.003 57.8 0.003
April 61.7 0.007 0.006 60.5 0.006 63.1 0.006
May 61.5 0.010 0.008 62.6 0.008 65.0 0.008
June 65.7 0.013 0.014 64.9 0.013 68.2 0.016
July 70.5 0.018 0.018 69.3 0.017 72.2 0.019
August 71.3 0.017 0.014 71.7 0.015 73.9 0.016
September 71.6 0.014 0.013 70.3 0.012 74.7 0.016
October 66.9 0.004 0.006 65.2 0.004 69.2 0.007
November 62.9 0.009 0.007 57.8 0.006 63.2 0.007
December 56.6 0.007 0.007 54.9 0.007 53.1 0.007
Summer 69.2 0.013 0.013 68.3 0.012 71.6 0.015
Winter 58.3 0.007 0.006 58.2 0.006 58.4 0.006
Annual 62.9 0.009 0.009 62.4 0.008 63.9 0.010
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8 Recommendations

During SDG&E’s Default TOU Pilot, a portion of customers were set aside to act as a control
group in order to allow for estimation of load impacts under a Randomized Encouragement
Design evaluation framework. Now that SDG&E has completed the customer transition to
default TOU rates, there are no longer any customers available to serve as a valid control group
to estimate load impacts under a similar evaluation framework.

This evaluation has shown that there are statistically significant impacts to customer load
attributable to the TOU rates; impacts that need to be properly accounted for in utility load
forecasting for resource adequacy. In the future, these changes in residential customer load
could be captured in several ways. Alternative ex post evaluation approaches could be
considered, or the customer load under TOU rates could be moved outside of measurement &
evaluation and become integrated into the residential load forecast.
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