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ABSTRACT

This study quantifies the load impacts of the Residential and Non-Residential Emergency Load
Reduction Program pilot. The study focuses on two primary research questions: What were the 2025
demand reductions due to dispatch operations? What is the magnitude of future dispatchable load
reduction capability for 1-in-2 weather conditions?

The pilot was rolled out in 2021 upon direction by the Commission to expand the state’s portfolio of
emergency reliability resources beyond those available in CAISO capacity markets and utility specific
load modifying resources such as Critical Peak Pricing. Events are triggered by the CAISO in response to
extreme grid stress, and event reductions are settled via a $1/kWh payment for A.6 and a $2/kWh
payment for the other subgroups, determined using baseline settlement rules. Twelve events were
called in PY2025, with different subgroups being dispatched for specific events. The average PY 2025
weekday 5pm to gpm event did not produce meaningful load reductions when evaluated across the
behavioral ELRP subgroups dispatched (A.1 and A.2). There were seven A.4 ELRP events called in
PY2025 that produced 2.3 MW of aggregate load reduction, while A.5 had eleven events but did not
produce significant load reduction for the average event day. No A.6 or B.2 events were called.
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1 EXECUTIVE SUMMARY

The Emergency Load Reduction Program (ELRP) pilot is a demand response program with direct
settlements and performance payments to participant sites designed to access additional incremental
load reduction during times of high grid stress and emergencies involving inadequate market resources,
with the goal of avoiding rotating outages. The pilot was rolled out in 2021 upon direction by the
Commission to expand the state’s portfolio of emergency reliability resources beyond those available in
CAISO capacity markets and utility specific load modifying resources such as Critical Peak Pricing. Two
distinct groups of customers are eligible for ELRP participation: (Group A) directly enrolled residential
and non-residential customers and aggregators, and (Group B) third-party demand response providers
(DRPs) with market-integrated proxy DR (PDR) resources.

Group A: Direct enrolled residential and non-residential customers and aggregators:

* A.1.Non-residential customers.

= A.2.Non-residential aggregators.

= A.3.Rule 21 exporting distributed energy resources.

= A.4. Virtual Power Plant (VPP) aggregators.

= A.5. Electric vehicle and vehicle-grid-integration aggregators.
= A.6.Residential customers.

Group B: Market-integrated PDR resources:

= B.1. Third-party DR providers.
= B.2.10U Capacity Bidding Program (CBP) aggregators.

ELRP A.6 was rolled out in May of 2022 upon direction by the Commission to capture additional
residential emergency load reduction resources. ELRP A.6 is a behavioral demand response program
with direct settlements and performance payments to participants, which was sunset at the end of
2025. All other ELRP subgroups are expected to operate through 2027. All ELRP groups remunerate
participant site performance via a $2/kWh payment, determined using baseline settlement rules
specific to each subgroup. However, settlement payments for A.6 decreased in 2024 to $1/kWh. The
eligibility, targeting, and rollout of each subgroup are entirely different.
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This study analyzes two primary research questions:

= What were the 2025 demand reductions due to dispatch operations?

* What is the magnitude of dispatchable load reduction capability for 1-in-2 day weather
conditions?

Table 1-1 summarizes the estimated ex post demand reductions for the average weekday ELRP event
for each subgroup in which SDG&E customers are enrolled (non-residential and residential). All impacts
are incremental to other DR program impacts and statistical significance is noted for each subgroup.
A.4 produced statistically significant incremental impacts across all the events dispatched, ||| |Gz
_. Subgroups A.6 and B.2 were not dispatched in
PY 2025. There were no enrollments in subgroup A.3in PY 2025, and B.1 is not in the scope of the
study.

Table 1-1: Summary of 2025 Average Weekday Ex Post Demand Reductions*

Load Load
without reduction
DR (MW) (WA

% Significant  Significant

Reduction (90% ClI) (95% Cl)

A.1: Non-Res Customers

A.2: Non-Res Aggregators

A.4: Virtual Power Plants
(VPPs)
A.5: Vehicle-Grid-Integration
(VGI) Aggregators
B.2: IOU Capacity Bidding
Programs (CBPs)
Total 1,477 128.91 3.26 2.5% No No

651 0.00 2.31 -61244.1% Yes Yes

N/A N/A N/A N/A

Table 1-2 summarizes forecasted site enrollments by subgroup. The enroliments for A.1and A.4
subgroups are expected to grow, while A.2 and B.2 are assumed to decline to zero in the subsequent
years. A.5 is expected to remain flat. All groups are currently set to end after 2027.

* The average weekday event results incorporate impacts across multiple event windows (e.g. 6 to g p.m. and 8 to
9 p-m.) as not all groups and events were dispatched for the same event windows.
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Table 1-2: Summary of Ex ante Site Enroliments

2025 799 643 1,451
2026 868 3,029
2027 952 2,147 3,113

Table 1-3 summarizes portfolio adjusted ELRP dispatchable ex ante reductions under August worst day
conditions for a SDG&E 1-in-2 weather year. Table 1-4 shows the same for program specific impacts.
For most groups, ELRP load reductions are assumed to be a function of curtailment of the weather
sensitive load on a percent basis. The results reflect the reduction capability from 4 to 9 p.m., which
aligns with resource adequacy requirements. Exporting groups (A.4, A.5) apply a consistent per-
customer reduction across all weather specifications, over a three-hour window which aligns with the
program rules that limit events to three hours in duration. For the ex ante analysis, the event window is
assumed to be 5pm to 8pm; however, events may occur during any three-hour period from 4pm to
opm.

Table 1-3: Summary of Portfolio Adjusted Ex Ante Dispatchable Demand Reductions, August
Worst Day, SDG&E 1-in-2 Weather

Table 1-4: Summary of Program Specific Ex Ante Dispatchable Demand Reductions, August Worst
Day, SDG&E 1-in-2 Weather




2 INTRODUCTION

The Emergency Load Reduction Program (ELRP) pilot is a demand response program with direct
settlements and performance payments to participant sites designed to access additional incremental
load reduction during times of high grid stress and emergencies involving inadequate market resources,
with the goal of avoiding rotating outages. The pilot was rolled out in 2021 upon direction by the
Commission to expand the state’s portfolio of emergency reliability resources beyond those available in
CAISO capacity markets and utility specific load modifying resources such as Critical Peak Pricing. Two
distinct groups of customers are eligible for ELRP participation: (Group A) directly enrolled residential
and non-residential customers and aggregators, and (Group B) third-party demand response providers
(DRPs) with market-integrated proxy DR (PDR) resources.

Group A: Direct enrolled residential and non-residential customers and aggregators:

* A.1.Non-residential customers.

= A.2.Non-residential aggregators.

= A.3.Rule 21 exporting distributed energy resources.

= A.4. Virtual Power Plant (VPP) aggregators.

= A.5. Electric vehicle and vehicle-grid-integration aggregators.
= A.6.Residential customers.

Group B: Market-integrated PDR resources:

= B.1. Third-party DR providers.
= B.2.10U Capacity Bidding Program (CBP) aggregators.

ELRP A.6 was rolled out in May of 2022 upon direction by the Commission to capture additional
residential emergency load reduction resources. ELRP A.6 is a behavioral demand response program
with direct settlements and performance payments to participants, which was sunset at the end of
2025. All other ELRP subgroups are expected to operate through 2027AIl ELRP groups remunerate
participant site performance via a $2/kWh payment, determined using baseline settlement rules
specific to each subgroup. However, settlement payments for A.6 decreased in 2024 to $1/kWh. The
eligibility, targeting, and rollout of each subgroup are entirely different.



2.1 PROGRAM BACKGROUND
ELRP differs from market programs like Base Interruptible Load (BIP) and Capacity Bidding Program
(CBP) in its eligibility, trigger, and settlement rules. Namely:

= Deployment Triggers: ELRP is dispatched via emergency triggers, as opposed to economic

triggers.
= Payment Rules: ELRP has no penalties or capacity payments.

= Baseline Settlement Rules: ELRP utilizes top 10 of 10 or top 5 of 10 baselines with optional
asymmetric adjustments and treatment of net exports (option to include for some groups,

only exports considered for other groups).

= Back Up Generation (BUG) Rules: ELRP allows for BUG operation during events. BUG is
generally ineligible for market programs.

The ELRP program dispatch rules are the following for all A and B subgroups:

= Program availability: May 1st — October 31st; seven days a week; 4 to 9 p.m.
= Event duration: 1-hour minimum; 5-hour maximum

= Annual dispatch limit: Up to 6o hours

= Consecutive day dispatches: No constraints

Group A participants, in general, are not to be enrolled in a supply-side DR program offered by an 10U,
third-party DRP, or CCA. This requirement does not apply to the Base Interruptible Program.?
Customers or providers which are enrolled in DR programs, specifically CBP, may be eligible for
enrollment in Group B. Table 2-1 summarizes the eligibility rules for each subgroup.

Table 2-1: ELRP Group Eligibility Requirements

Eligibility Requirements

Bundled and unbundled non-residential customers that meet all of the following criteria may directly
participate in ELRP:

=  Customer’s service account is classified as non-residential; and
=  Customer’s service account must be able to reduce load by a minimum of one kilowatt during
an ELRP event; and

2 SDG&E asked for and was granted permission via D.2312005 to discontinue its Base Interruptible Program (BIP)
in December 2023.
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Eligibility Requirements

=  Customer is not simultaneously enrolled in another supply-side DR program offered by an I0U3,
third-party demand response provider (DRP), or community choice aggregator (CCA).

Aggregators can only add bundled and unbundled non-residential service accounts for ELRP that meet
the following criteria:

A2 =  Customer’s service account is classified as non-residential; and
=  Customer’s service account is not simultaneously enrolled in another DR program offered by an
I0U.
Bundled and unbundled non-residential customers that meet all the following criteria may directly
participate in ELRP:
=  Customer’s service account is not simultaneously enrolled in any market integrated DR
A3 program offered by SDG&E, a third-party DRP, or CCA; and
®  Customer’s service account possesses a behind-the-meter (BTM) Rule 21- interconnected
device (including Prohibited Resources/BUG) with an existing Rule 21 export permit; and
®  Customer's BTM Rule 21 physical interconnected device has a minimum capacity of 25 kW and
is able to export a minimum of 25 kW for at least one hour in compliance with Rule 21 and other
applicable regulations and permits during an ELRP event
An aggregator managing a BTM virtual power plant (VPP) aggregation consisting of storage paired with
net energy metering (NEM) solar or stand-alone storage deployed with residential (bundled or
unbundled) or non-residential (bundled or unbundled) customers, whose VPP meet the following
criteria, is eligible participate in ELRP:
®  The VPP or any customer site within the aggregation is not simultaneously enrolled in a
market-integrated DR program offered by an 10U, third-party DRP, or CCA.
=  Allsites within the VPP aggregation are located within the distribution service area of a single
A.4

10U, and

® The aggregated BTM storage capacity of the VPP meets the Minimum VPP Size Threshold of
500 kW, where the VPP size is determined by summing the Rule 21 interconnected capacity of
the individual storage devices comprising the aggregation, and

® Each site within the VPP aggregation has a Rule 21 permit.

=  Acustomer participating in ELRP A.6 is permitted, at any time, to enroll in ELRP A.4. After

SDG&E becomes aware that the Participant’s service account has been enrolled in ELRP A.4
SDG&E will de-enroll the service account from ELRP A.6

An aggregator managing a Vehicle-Grid-Integration (VGI) aggregation consisting of any combination of
A.5  electric vehicles and charging stations —including those that are capable of managed one-way charging
(V1G) and bi-directional charging and discharging (V2G) deployed with residential (bundled or

3 Dual enrollment in Critical Peak Pricing is allowed
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Eligibility Requirements

unbundled) or non-residential (bundled or unbundled) customers that meets the following criteria, is
eligible to participate in ELRP:

® The VGI aggregation or any customer site within the aggregation is not simultaneously enrolled
in a market-integrated, supply-side DR program offered by an 10U, third-party DRP, or CCA.

= All sites within the VGI aggregation are located within the distribution service area of a single
10U, and

= The VGl aggregation can contribute Incremental Load Reduction (ILR) of at least 25 kW for a
minimum of one hour during an ELRP event.

®  Subject to Rule 21 interconnection requirements, any direct current (DC) V2G electric vehicle
supply equipment (EVSE) that has UL 1741 certification but not UL 1741 SA certification, any
subsequent UL 1741 supplement certification required in Rule 21, or Smart Inverter Working
Group-recommended smart inverter functions may interconnect initially, but only for the
purpose of participating in the ELRP.

= A customer participating in ELRP A.6 is permitted, at any time, to enroll in ELRP A.5. After
SDG&E becomes aware that the Participant’s service account has been enrolled in ELRP A.5
SDG&E will de-enroll the service account from ELRP A.6.

SDG&E shall determine its sole discretion Participant’s eligibility which must include:

®  Participant receives electric service on a residential rate

®  Participant has an active service agreement with SDG&E

®  Participant has a SDG&E SmartMeter

A.6 ®  Participant is not simultaneously enrolled in another supply-side demand response program

offered by SDG&E, third party DR provider (DRP), Community Choice Aggregator (CCA), orin
ELRP sub-groups A.4 or A.5

®  Participant is not an electric customer of a Community Choice Aggregator who has opted out
of being included in the Pilot

A third Party DRP with a market-integrated Proxy Demand Resource (PDR) is eligible to participate in
B.1  the ELRP. This subgroup is not included in this evaluation.

Third-party aggregators (Aggregators) or self-aggregated customers (Participant sites) enrolled and
B.2  participating in SDG&E's Capacity Bidding Program are eligible to participate in the ELRP.

12



2.2 STUDY RESEARCH QUESTIONS

Table 2-2 summarizes the key research questions for the ELRP program.

Table 2-2: Key Research Questions

Research Question

What were the demand reductions due to program operations and interventions in 2025 — for each
event day and hour?

5 How does weather influence the magnitude of demand response?

How do load impacts differ for customers in each subgroup (Group A and Group B subgroups) during
3 PY20257?

What are the ex ante load reduction capabilities for 1-in-2 weather conditions? And how well do those
4 align with ex post results?

5 What concrete steps or experimental tests can be undertaken to improve program performance?

2.3 OVERVIEW OF METHODS

The primary challenge of impact evaluation is the need to accurately detect changes in energy
consumption while systematically eliminating plausible alternative explanations for those changes,
including random chance. When ELRP events are dispatched, was the program the primary cause of a
customer’s change in energy usage or were there other factors involved? To estimate a change in
energy consumption, it is necessary to estimate what that energy consumption would have been in the
absence of the intervention—the counterfactual or reference load.

The change in energy use patterns was estimated using a combination of difference-in-differences with
matched controls and individual customer regressions. Figure 2-1 summarizes the selection framework
used to determine the appropriate method for each site, using subgroup A.1 as an example. Most sites
utilize a difference-in-difference model, except for in cases where there were not enough sitesin a
given segment (customer size and climate zone), or for sites with an annual peak above 200 kW and
daily usage patterns which exhibited substantial statistical noise (CVRMSE* above 0.25).

4 Coefficient of the Variation of the Root Mean Square Error: RMSE is the average distance between modeled and
observed usage. CVRMSE reflects the relative size of the errors modeled for each site, normalized for the
magnitude of each site’s energy usage.
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Figure 2-1: Ex Post Methodology Selection Framework

Peak < 200kW Difference in
(N=363) Differences
N> 70
(N =449)
Extreme Load

Individual Customer
Regressions

Sufficient Matches
(N =573)

(N =86)

Individual Customer
(N =124) Regressions

Insufficient Matching

Pool or Matches Individual Customer

Regressions

(N =254)

Table 2-3 summarizes the approach or approaches used for each subgroup. Note that for some
subgroups a combination of methods was used. Additionally, no ex post evaluation methodologies
were applicable to subgroups A.6 and B.2 since these subgroup were not dispatched in PY2025.

Table 2-3: Evaluation Methodology Used by Subgroup

ELRP Group Individual customer regressions Difference-in-differences

Aa v v
A.2 v
A.4 v
Ag 4

Site-specific models for individual customer regressions were selected among dozens of potential
specifications, which included synthetic controls® using one or more matched control site to help
control for factors outside of the ELRP events. Similarly, the difference-in-differences approach used a
matched control group to net out changes in energy usage patterns not due to the ELRP events. As
such, regardless of evaluation methodology, each participant site was matched to one or more non-
participant using a matching tournament where match quality was compared across eight different
matching models to identify the best performing model.

5 The functional form of a regression with synthetic controls differs from a panel difference in difference
regression in that usage for the control or controls are specified as right hand predictor variables. Additional
detailed are available in the Appendix
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Figure 2-2 summarizes the process used to select matched controls for the difference-in-difference
analyses and synthetic controls for the individual customer regressions. To identify the control pool
sites that best matched each participant site’s energy use patterns on event-like, proxy days (similar in
weather and system conditions to event days, as described in the appendix), several matching methods
were tested. These methods included different matching algorithms (e.g. Euclidean and propensity
matching) and different site characteristics. Matching methods included different combinations of
proxy day load characteristics such as load factor, load shape, and weather sensitivity. Control
candidates were also “hard-matched” on climate zone, net metering status, and size bin®.

Figure 2-2: Out of Sample Process for Control Group Selection

1. Identify testing and training 2. Define multiple models

days ¢ Define 8 matched control methods (4

* Find non-event proxy days with the propensity, 4 Euclidean) 3. Run each matching method
closest daily max system load to event « Specify differing combinations of load Using training data (leave out
days characteristics and hard-matching testing days)

e Calculate load characteristics for proxy criteria for each method
days for participants and control

4. Calculate out-of-sample bias 5. Select the best performing 6. Estimate loads during actual
and precision model events using selected matching
method

¢ Identify the closest 5 control sites * Narrow to models with the least bias
* Calculate error for each participant * Calculate precision (RRMSE) « One control site per participant

relative to each control and calculate * Pick the model with the best precision o Use difference-in-differences to net out
goodness-of-fit metrics for each model exogeneous differences between

treatment and control

As described above, difference-in-differences with matched controls was the primary evaluation
methodology used, except in cases where there were few sites or large sites with noisy load patterns’.
Figure 2-3 below demonstrates the mechanics of a difference-in-difference calculation. In the first
panel, average observed loads on proxy days are shown for participants and for their matched controls.
The difference between these two is the first “difference” and quantifies underlying differences
between participants and their controls not attributable to event participation. Note that this first
difference is very small, indicative of a high-quality match and sufficient sample size to neutralize the

6 Bins were constructed using average usage on event-like, proxy days. For solar customers, bins were constructed
based on system size.

7 Out of sample testing was used to calculate RRMSE and other bias and fit metrics to compare across multiple
pooled methods (average customer regressions and panel regressions). Based on this testing, difference-in-
differences was determined to outperform or at least be comparable in robustness to the other methods. In
contrast to the pooled regression-based methods, difference-in-difference has the advantage of enabling
segmentation of results (by size, climate zone, industry, solar status, etc.) without the need to run additional
regressions while ensuring that segment results add up to group totals.
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noise inherent in individual customer loads. The second panel shows the average observed participant
and matched control loads on event days. The gap between these two is the second “difference” which
includes both the difference due to event participation and the underlying first difference observable on
non-event days. The third panel shows the average event day loads after netting out the proxy day
difference from the event day control load. The result is the difference-in-differences impact.

Figure 2-3: Difference-in-Differences Calculation Example®
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Avg. KW
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Avg. kKW

050 050 ' ' 050

In cases where a difference-in-differences approach was not deemed appropriate due to insufficient
sample size or for large sites with noisy loads, site-specific individual customer regression models were
selected using another out of sample tournament to select the most accurate regression model
specification for each participant site. Synthetic controls were considered in this tournament, including
inclusion of an industry profile based on NAICS code and inclusion of solar irradiance. A variety of
within subjects lagged loads (1 day, 1 week, 2 weeks) were also considered. To implement out of
sample testing, the top 50 system load days, excluding event days, were randomly divided into testing
and training datasets. Bias and fit metrics were calculated using the testing dataset and the model with
the best fit (lowest Root Mean Squared Error) was selected among models with the least bias (Mean
Absolute Error?). Site specific load impacts were estimated using the best model for each site.

8 This graph is not specific to ELRP but serves as an example of a difference-in-difference calculation.
9 MAE was used rather that Mean Average Percent Error (MAPE) to ensure robustness for sites with loads very
close to zero, common for sites solar or other generation.
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Site specific regression models were selected from 120 different possible specifications across the

following parameters:

e Inclusion of an industry profile constructed of loads for other similar large commercial and

industrial customers*®
e Inclusion of local solar irradiance data™
e Number of control sites*
e Lags of load data®

Figure 2-4 shows the different model parameters that were included in the site-specific model

tournament and the number of sites* for which each parameter was included in the winning model.

This is shown for all groups and all sites that were analyzed using an individual customer regression.

The widespread across parameters indicates that it was important to allow for individually tailored

models to be selected for each participating site.

Figure 2-4: Modeling Parameters Tested and Inclusion in Best Performing Site Specific Models
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Table 2-4 summarizes the data sources, segmentation, and estimation methods used for each program.

The segmentation was defined in advance of the analysis and is of particular importance because the

*° Selected from granular load profiles within climate zone and industry segment constructed and maintained by
Demand Side Analytics for SDG&E for the population NMEC settlement validation purposes for the Summer

Reliability Market Access Program.
* Specific to the weather station nearest to the participant.

2 Ranges from o to 5, selected using the out of sample match selection process.

3 Lags were designed to capture the tendency of large commercial and industrial customers to operate on daily,

weekly, or bi-weekly schedules irrespective of weather or time of year.
* Shown for the 461 sites across groups for which individual customer regressions were selected.
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evaluation used a bottom-up approach to estimate impacts to ensure that aggregate impacts across
segments equaled the sum of the parts. Because impacts for each segment were added together, the
segmentation was structured to be mutually exclusive and completely exhaustive. In other words, every
customer was assigned to exactly one segment. Within each ELRP subgroup, the segmentation
differentiated customers who were expected to deliver greater demand reductions— such as customers
in the inland climate zone where cooling loads are higher— from customers who were expected to
deliver lower demand reductions. For non-residential subgroups, customer size was also used.
Additional segments were analyzed, after the fact, as part of exploratory analysis, but the core results
presented are based on the segmentation detailed below.

Table 2-4: Evaluation Methods
Evaluation

ELRP A.1, A.2, A.4, A.5

Element

Data sources / - Al q for th f
samples event season data for the past program year for
v All 802 behavioral ELRP participant sites and all 670 technology-enabled

participant sites dispatched

v A control pool of 156k commercial non-participants and 29k non-participant
residential sites with battery storage

Segmentation
® ELRP Subgroup

" Dual enrollment

® Industry

® Solar Status

= LCA

" SubLAP

® C(Climate zone
Estimation =  Primary method: difference-in-differences with matched controls
method = Secondary method: Site specific regression models with synthetic controls
(Ex-post) o Appliedin cases where there were few sites within a segment or large sites

with noisy load patterns

Estimation ) )
method ® Top-down enrollment model based on PY2025 enrollment levels, historic enroliment
(Ex-ante) data, and program manager expectations

® Load reductions are assumed to be a function of curtailment of weather sensitive load
except for exporting subgroups (A.4, A.5) for which reductions are the same for all
weather specifications
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3 ELRP EVENT DAY IMPACTS

Emergency Load Reduction Program (ELRP) participant sites receive day ahead or day-of event
notifications via email and phone. The A.4 and A.5 subgroup participants receive dispatch signals sent
to the battery storage devices or electric vehicles/charging stations installed on the premises,

respectively.

3.1 EVENT CHARACTERISTICS

Event impacts were assessed by site (premise and service point combination). While the modeling was
performed individually for sites enrolled during the PY2025 event season each site, results are reported
by ELRP subgroup, summarized in Table 3-1. This table also summarizes the number of sample sites
used for the ex post event analysis once data cleaning was completed, as well as the total number of
sites enrolled during the PY2025 event season (the first event was called on July 29 and the last on
October 29). For some subgroups, the number of sites in the ex post analysis is slightly smaller than the
total number of sites, due to the removal of sites with outages on event days and sites for which an
adequate matched control could not be found.

Table 3-1: Participant Populations

Sites in
ELRP Group Sector(s) Total sites Ex Post
Analysis

A1 Non-Residential
A.2 Non-Residential
Non-Residential
AWA . .
& Residential
Non-Residential
A.g . .
& Residential
B.2 Non-Residential
Total

*Excludes a few sites without complete data.

Table 3-2 shows the twelve PY2025 ELRP event days and the SDG&E system peak load on each day.
While most of the subgroups were dispatched in September and October, A.4 and A.5 were dispatched
once in July and once in August. Most events were called from 5pm to 8pm. No events were called for
subgroups A.6 and B.2 in PY2025.
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Table 3-2: ELRP Events in 2025
Max SDG&E

Event date Day of week system load E-vent
window
(MW)

7/29/2025 Tuesday 2,861 7togpm L v
8/22/2025 Friday 3,541 5to8pm v v

9/3/2025  Wednesday 3,890 5to8pm 4 «
9/16/2025 Tuesday 3,964 5to8pm « v «
9/17/2025  Wednesday 3,738 5to8pm v
9/22/2025 Monday 3,322 5to8pm v 4 v 4 v 4
9/23/2025 Tuesday 3,509 5to8pm «
10/10/2025 Friday 2,942 5to8pm Q/ v
10/10/2025 Friday 2,942 6to8pm v 4
10/17/2025 Friday 2,629 5to8pm 4 «
10/21/2025 Tuesday 2,718 6to8pm 4
10/29/2025 Wednesday 3,038 6to8pm v

* Highlighted rows indicate event days where another program was also dispatched.

Dual enrollment is allowed for some of the ELRP subgroups, which is categorized in Table 3-3.
Customers in the A.1 subgroup can be enrolled in Critical Peak Pricing (CPP). In addition to the dually
enrolled populations, Table 3-3 lists the ELRP event days where a dual program was also called.
Notably, these participants were not dually dispatched during any of the ELRP events this season.

Table 3-3: Dual Enroliment Populations

ELRP Group Dual Enrollment  Sites Dually Days with Dual

Allowed Enrolled Event Overlap

Aa CPP 107 -

3.2 DATA SOURCES AND ANALYSIS METHOD

Table 3-4 summarizes the five data sources used to conduct the Non-Residential and Residential ELRP
event impact analysis. The analysis was performed by site on hourly load data. Various data sources
were used to classify sites into the study segments. While different segments were developed for the
various analyses in this report, the characteristic definitions used to build segments were consistent
across analyses.
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Table 3-4: Non-Residential and Residential ELRP Event Impact Evaluation Data Sources

Source Comments

Hourly interval = Symmer 2025

data
=  All analysis done by site (premise ID-service point ID pair)

Outage ® PSPS and emergency outage data details which customers and what timeframes were
information impacted by outages

"  Behavioral treatment: 802 customer sites
® Technology-enabled treatment: 670 customer sites
" Non-residential controls: 156k non-residential sites
Customer
characteristics = A4 controls: 29k residential sites with battery storage

" Dual enrollment, subLAP used in matched control selection

=  NAICS codes for development of industry profiles

SDG&E hourly "  Summer 2025

system loads
®  Used to identify non-event high system load days

Expostweather = Used to derive weather sensitivity for treatment and control pool sites, used as a
data by matching criteria

weather station . . ) ) - . )
Solar irradiance considered for site specific regression model selection

The primary analysis method was difference-in-differences with matched controls. Site-specific
individual regression models with synthetic controls were used in cases where there were too few
participant sites in a segment or for very large sites (peak load above 200 kW) with noisy daily load
patterns (CVRMSE above 0.25). An out of sample tournament was used to select a matching model for
each subgroup. Matches were one of multiple controls used in the regression models. A winning
distance matching model was selected for each subgroup. These winning models were used to select
five matches for each of the ELRP participant sites among the appropriate control candidate pool.

Once the matches were selected for each participant, the difference-in-differences model was used to
assess impacts and standard errors for each event and each study segment, using the top match for
each site. For sites requiring individual customer regressions, an out of sample tournament was used to
select site specific regression models among dozens of possible specifications across 4 parameters:
industry profiles, solar irradiance, up to five synthetic controls (selected in the tournament described
above), and lagged participant site loads.

21



Public Version. Redactions in 2025 ELRP Load Impact Evaluation
CONFIDENTIAL content removed and blacked out |||}

3.3 EX POST LOAD IMPACTS

3.3.1  ELRP GROUP A.1 IMPACTS BY EVENT

Group A.1is designated for non-residential customers, and it is currently the largest non-residential
ELRP subgroup with over 8oo participating sites. There was one event called for subgroup A.1in
PY20250n Oct 10, 2025. Table 3-5 summarizes the load reductions and participant weighted event
temperatures for ELRP A.1 sites each event and for the average weekday event.

Table 3-5: ELRP A.1 Event Reductions

Reductions (Ex Post)

A i o o

Event Date Event Sites e Average Site Significant Significant
0 1 0, 0,

Temp!(F) Enrolled (MW) % Reduction (kW) (90% Cl) (95% Cl)

10/10/2025 6to8pm 70.2 801

Avg Weekday (any) 6 to 8 pm 70.2 801

3.3.2 ELRP GROUP A.2 IMPACTS BY EVENT

Group A.2 is designated for non-residential aggregators. There were two events called for subgroup A.2
in PY2025. Table 3-6 summarizes the load reductions and participant weighted event temperatures for
the ELRP A.2 site on event days or the average event. In the tables, the bars show a visual comparison
of the reductions that are numerically labeled on the left of the bars.

Table 3-6: ELRP A.2 Event Reductions®s

Reductions (Ex Post)

Avg . . e
Sites . Significant Significant
Event Date Event Aggregate 9% Reduction Average Site (90% Cl) (95% Cl)

Temp (F) Enrolled MW) (W)

9/16/2025
9/22/2025 5to8pm 68.7
Avg Weekday 5-8 pm 5to 8 pm 69.3

Avg Weekday (any) 5to 8 pm 69.3

*5 Only one customer was enrolled in Group A.2 in PY2025; therefore, the result may not be representative of
broader group performance if additional customers were to enroll.
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3.3.3 ELRP GROUP A.4 IMPACTS BY EVENT

Group A.4 is designated for aggregators managing a behind the meter virtual power plant (VPP)
aggregation of residential or non-residential customers. In PY2025, there were over 600 residential
participant sites. There were seven events called for subgroup A.4 in PY2025, mostly concentrated from
5pm to 8pm. Table 3-7 summarizes the load reductions and participant weighted event temperatures
for ELRP A.4 sites during the seven events and for the average weekday event. In the tables, the bars
show a visual comparison of the reductions that are numerically labeled on the left of the bars.

Aggregate reductions for significant events range from 2.0 MW (September 16™) to 3.4 MW (July 29').
No clear correlation between weather conditions, event window, and load reductions is evident. This
makes sense conceptually since A.4 load reductions are typically only dependent on battery capacity.
Significance was not correlated with event temperature and all events produced statistically significant
load reductions.

Additionally, A.4 participants experience a statistically significant increase in load prior to and after the
conclusion of the event. Before the event begins, the whole-home load increases as battery dispatch,
typically used to offset load, is halted to preserve the state-of-charge for actual event hours. Similarly,
the post-event load increase is the result of participant’s having depleted their battery over the course
of the event, requiring them to draw more from the grid than they would have if their battery still had
its typical charge.

Table 3-7: ELRP A.4 Event Reductions

Reductions (Ex Post)
Significant Significant

Event Date Aggregate Average Site

(kW) (90% Cl)  (95% CI)
7/29/2025 7togpm 64.5 661 3.4 5.2 Yes Yes
8/22/2025 5to8pm 74.3 647 2.1 3.3 Yes Yes
9/3/2025 5to8pm 73.2 649 2.1 3.2 Yes Yes
9/16/2025 5to8pm 75.2 649 2.0 3.2 Yes Yes
9/22/2025 5to8pm 69.4 649 2.2 i 3.3 Yes Yes
10/10/2025 5to8pm 70.9 650 2.3 3.6 Yes Yes
10/17/2025 5to8pm 68.3 650 2.3 3.6 Yes Yes
Avg Weekday 5-8 pm 5to 8 pm 71.8 649 2.2 3.4 Yes Yes
Avg Weekday (any) 5to g pm 71.0 651 2.3 i 3.6 Yes Yes

3.3.4 ELRP GROUP A.5IMPACTS BY EVENT

Group A.5 is designated for residential and non-residential vehicle-grid integration (VGI) aggregators
not participating in DR programs. While non-residential aggregators have been participating for several
years, residential aggregators began enrolling in the subgroup beginning in 2025. Table 3-8 summarizes
the load reductions and participant weighted event temperatures for ELRP A.5 sites during the eleven
events and for the average weekday event.

23



Public Version. Redactions in 2025 ELRP Load Impact Evaluation
CONFIDENTIAL content removed and blacked out-

Table 3-8: ELRP A.5 Event Reductions

Reductions (Ex Post)

_ ‘ - -
Event Date Event E::;Tlid Pelereis APERER R s(lg::%:cc?lr)lt S(Ign:%:ccalr)‘t
Temp (F) (MW) (kW) ° o

Avg

7/29/2025 7togpm 67.1
8/22/2025 5to8pm 76.6
9/3/2025 sto8pm 743
9/16/2025 5to8pm 75.6
9/17/2025 5to8pm 70.5
9/22/2025 5to8pm 69.8
9/23/2025 5to8pm 70.6
10/10/2025 5to8pm 71.2
10/17/2025 5to8pm 69.2
10/21/2025 6to8pm 68.2
10/29/2025 6to8pm 68.6
Avg Weekday 5-8 pm 5to 8 pm 71.7
Avg Weekday (any) 5to 9 pm 71.0

3.3.5 ELRP GROUP A.6 IMPACTS BY EVENT

There were no events called for Group A.6 during PY2025, so ex post impacts cannot be evaluated for
this group.

3.3.6 ELRP GROUP B.2 IMPACTS BY EVENT

There were no events called for Group B.2 during PY2025, so ex post impacts cannot be evaluated for
this group.

3.3.7 COMPARISON OF EX POST IMPACTS FROM PRIOR YEARS

Table 3-9 shows the comparison of ex-post results from PY2024 and PY2025 for the average weekday
event. Overall, PY2025 had more enrolled sites than. A.1, A.2, and A.5 delivered smaller percent
reductions, with the A.1and A.2 results being driven by the milder weather conditions. The difference

observed in A.5 is largely attributable to changes in enrollment, which grew from 3in PY2024 to 19 in
PY2025.

Table 3-9: PY2024 Ex Post to PY2025 Ex Post Comparison

Sites Load without DR (MW) | Load reduction (MW) % Reduction
2024 2025 2024 2025 2024 2025 | 2024 2025
708 801

|
632 649 2137.5% ___N/A
| | |

A.1: Non-Res Customers
A.2: Non-Res Aggregators
A.4: Virtual Power Plants (VPPs)
A.5: Vehicle-Grid-Integration (VGI) Aggregators
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3.3.8 COMPARISON OF EVALUATION LOAD REDUCTIONS TO BASELINE APPROACH

The ELRP pilot remunerates participant site performance via a $2/kWh payment, determined using
baseline settlement rules specific to each subgroup. However, settlement payments for A.6 decreased
in 2024 to $1/kWh. The baseline rules are mostly applied at the customer account level*® and differ for
weekday and weekend events as follows:

=  Group A All Events®:

o Calculate the average event hour load for the prior 10 non-event calendar days.

o Take the average hour loads across these 10 days. This is the baseline for that customer
for that event.

o Calculate a same day adjustment and apply to the average non-event day load: the
ratio of the average event day load (first three hours of the four preceding the event) to
the same hours on the average non-event day loads™.

Subtract observed load from the adjusted baseline to calculate the load reduction.
To determine the kWh eligible for payment, take the load reduction in each hour during
the event window and sum. No payments or penalties apply to totals below zero kWh
for an event hour.
=  Group B All Events: follows slightly different baseline calculation rules which include steps for
netting out CBP event reductions to avoid double counting.

The baseline approach is used to determine settlements for participant sites because it is simple to
calculate and simple to explain to customers. Table 3-10 compares the ELRP settlement baseline to the
control group based methods used for the load impact evaluation and underscores why the latter is
more methodologically robust.

6 Settlement occurs at the aggregator level for A.4 and B.2

7 These baseline calculation rules apply for Group A.1, and this section does not include the slight differences in
baseline methodology for other subgroups.

18 Capped at minimum 1.00 and maximum 1.40.
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Table 3-10: Comparison of Settlement Baseline and Load Impact Evaluation Methodologies

Approach

Settlement Baseline
Within-subjects baseline

Load Impact Evaluation
Difference-in-difference with
matched controls
supplemented by Site specific
regression with synthetic
controls

Does the approach control for
exogenous factors?

No. A pre-post within subjects
approach only compares
participant site load before and
during the event. There is no
way to identify changes in loads
that may not be due to the
event.

Yes. Any changes in load not
due to the event will be
apparent in the loads of the
controls.

Does the approach minimize
statistical noise?

No. The calculation occurs at
the account level* and
individual account loads are
inherently noisy from day to
day.

Yes. Tournaments are used to
select controls and regression
models which minimize error
and bias. Then results are
aggregated across participating
sites (hundreds of customers
for some subgroups). Noise
that is apparent at the
individual level is thereby
averaged out.

Is the approach symmetrical?

No. The baseline may be
adjusted upwards, but not
downwards.

Also, customers are
compensated for positive event
reductions (after summing
positive and negative event
reductions across event hours*°)
but there is no penalty for
reductions which are negative.

Yes. Load increases are treated
no differently than load
reductions.

Figure 3-1 compares the settlement baseline (left panel) averaged across the average 6 to 8 p.m.
weekday event to the ex post results (right panel) for the average 6 to 8 p.m. weekday event. The
baseline loads shown are calculated at the individual customer level and then summed. As described
above, the baseline (blue line in the left panel) is the average of the ten previous non-event days for
each participant site. These days are individually selected for each participant site and are not
necessarily the same days for all participant sites. The load impact counterfactual (blue line in the right
panel) is the load modeled using site specific regression models with synthetic controls. The shape of

19 Settlement occurs at the aggregator level for A.4 and B.2
2° Negative reductions are set to o before summing across event hours for B.2
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the load impact counterfactual follows the shape of the observed event day participant site load shape
relatively closely. The settlement baseline has a similar shape but can only be adjusted upward (as a
result of the baseline adjustment methodology), so it sits higher than the observed loads across nearly
all hours. However, in both cases any impacts estimated are much smaller than the noise inherent in
the loads, as indicated by the 90% confidence band in the load impact estimate (right panel).

Figure 3-1: ELRP A.1 Average Weekday 6 to 8 p.m. Event Load Impact Compared to Baseline
Settlement Baseline - Aggregate (MW) Load Impact Evaluation - Aggregate (MW)

Incorporating a post event adjustment may somewhat reduce the gap in post event hours but would

still not result in an adjusted load shape that follows event day loads in most non-event hours. In
addition, the current baseline rules are asymmetrical and only allow for upward adjustments of the
baseline. This means that the baseline could not be adjusted downwards to better align with post-event
loads. Finally, there is always some amount of payment for noise with baseline settlements. This is
exacerbated with asymmetric settlements and when actual impacts are not substantially higher than
the noise inherent in the loads, or near zero as in PY 2025. One possible solution to this issue is
implementation of a buffer or minimum percent impact which must be achieved in order for a
settlement baseline to qualify for payment. This minimum would ideally be set above the noise
observed in loads.

3.4 EX ANTE LOAD IMPACTS

A key objective of the 2025 evaluation is to quantify the relationship between demand reductions,
temperature, and hour of day. Ex ante impacts are estimated load reductions as a function of weather
conditions, time of day, and forecasted changes in enrollment. By design, they reflect planning
conditions defined by normal (12-in-2) peak demand weather conditions. The historical load patterns
and performance during actual events are used as the reductions for a standardized set of weather
conditions.

3.4.1 RELATIONSHIP OF CUSTOMER LOADS AND PERCENT REDUCTIONS TO WEATHER

When developing the ex ante forecast it is important to ask two questions:
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1. What are the most event relevant weather conditions for an emergency program such as
ELRP?

2. How do observed impacts vary under those weather conditions?

The first question is important for determining which historical impacts should be used for developing
the ex ante forecast. The previous year’s evaluation relied on these PY 2024 impacts because the
customer mix year-over-year for the majority of ELRP subgroups changes drastically. In PY 2025, the
years for ex ante analysis are different for subgroups as shown in Table 3-11.

Table 3-11: Impact Assumptions for Ex Ante by Subgroup

Years used in Years used in .
Subgroup Reasoning
PY24 Ex Ante PY25 Ex Ante
A Utilizes multiple years of available data, with the
1 2024 2024-2025 o .
majority of customers staying enrolled.
A Utilizes multiple years of available data, with the
-2 2024 2024-2025 L .
majority of customers staying enrolled.
A4 2024 2025 Consistent impacts across a variety of event hours.
A5 2024 2025 Large population change between PY24 and PY25.
B In-line with the PY24 evaluation because there were no
2 2024 2024 .
events in PY2s5.

The second question which should be asked when developing an ex ante weather model is how
observed impacts vary under those weather conditions. Figure 3-2 shows the hourly percent reductions
for historical weekday events as a function of hourly temperatures for sites in each ELRP subgroup®.
Notably, there is no clear relationship between impacts and temperature despite the relatively wide
range of temperatures. Given this lack of a clear relationship, ex ante estimates reflect static average
percent reductions for each event hour. Therefore, ex ante reductions are assumed to vary only as a
function of the reference load.

2! Impacts that are not statistically significant have not been recoded to zero.
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Figure 3-2: ELRP Hourly Percent Reductions and Temperatures

Hourly temperature (F)
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For the A.4 and A.5 subgroups, which is comprised of technology responding to dispatch signals,

impacts can be assumed to be a function of the battery capacity made available by participants. Figure

3-3 shows the average kWh per-customer reduction for the A.4 and A.5 events. Assessment of these PY

2025 events show no clear correlation between kWh reductions and weather.
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Figure 3-3: ELRP A4, A5 Hourly kWh Reductions and Temperatures
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3.4.2 PROGRAM SPECIFIC AND PORTFOLIO ADJUSTED IMPACTS

Program specific and portfolio adjusted impacts are developed for each subgroup. The fundamental

difference that necessitates having these two sets of results is grounded in the ability of customers to
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participate in more than one energy saving program. Dual enrollments make proper attribution of
savings estimates essential, to avoid double-counting. Ex post results are properly attributed by
calculating the incremental impacts, or the load reduction beyond what was predicted or committed on
dually called event hours.

Program specific ex ante estimates, which are the unadjusted impacts of the program, are calculated by
using ELRP-only and dually enrolled customers on all ELRP event days. Summing up program specific
aggregate ex-ante estimates across all evaluation reports could generate double counting of impacts.
Portfolio adjusted ex ante estimates are the population’s incremental savings generated by ELRP
dispatch. These impacts avoid double counting across evaluation reports, which allows for summing up
aggregate ex-ante estimates across all evaluation reports to get an estimate of SDG&E’s portfolio of DR
programs. Table 3-12 defines the dual enrolled programs for consideration in each subgroup.

Table 3-12: Eligible Dually Enrolled Programs for Ex Ante Considerations

Dual Group
ELRP Full Impacts reported
ELRP A1+ CPP CPP Impacts removed from program average; duals’
impacts on dual events not in report

If there are no dual enrollments allowed or there were no dual events in a given season, the program
impacts are equal to the portfolio impacts.

3.4.3 EXANTE ENROLLMENT FORECAST

To derive the aggregate forecast and reference loads, percent impacts per customer are scaled to the
site population expected to be enrolled in each planning year. Table 3-13 summarizes the annual
enrollments forecast for each subgroup through the approval year for each subgroup, e.g. 2027 for all
subgroups.

Table 3-13: Participant Enrollment Forecast

SDG&E developed the ELRP enrollment forecast that was used to scale the ex ante impacts. The
enrollments for A.1 and A.4 subgroups are expected to grow, while A.2 and B.2 are assumed to decline
to zero in the subsequent years. A.5 is expected to remain flat through 2027.

Pursuant to the Load Impact Protocol Process Guide (version 6.1, released by the Energy Division on
March 5, 2026), load loads (e.g. data centers, EV fleet charging station load) should be reported as a
distinct load type. In PY 2025, no data centers or charging stations of comparable size were enrolled in
the program. Despite the load reduction potential of large loads, their participation in the program is
still uncertain. In the absence of historical enrollment of large loads, we find it too speculative to
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forecast the timing of their future enrollment, or the size of theirimpacts. Therefore, to lean on the
conservative side, the enrollment forecast has not accounted for any enrollment of large loads for
2026-2036.

3.4.4 ELRP GROUP A.1 EX ANTE LOAD IMPACTS

Group A.1is designated for non-residential customers and is currently the largest ELRP subgroup by far
with nearly 800 participating sites. Table 3-14 summarizes the program and portfolio adjusted ex ante
demand reduction capability by forecast year for different planning conditions. The table reflects
dispatchable demand reductions available from 4 to 9 p.m. under August worst day conditions for 1-in-
2 weather conditions, which align with the planning conditions used for resource adequacy attribution.
The ex post analysis showed no clear trend in percent load reductions relative to weather patterns so ex
ante reductions are assumed to vary only as a function of the reference load. The static average percent
reduction in each event hour is applied to this reference load.

This load impact forecast reflects reductions observed across PY 2024, and PY2025, weighted by the
amount of customers currently enrolled that participated each year. Enrollments are assumed to
increase through the last year of ELRP approval in 2027.

Table 3-14: ELRP A.1 Ex Ante Impacts for 1-in-2 August Worst Day (MW)

CAISO SDG&E
Program Portfolio Program Portfolio
2025 799 3.48 3.48 3.58 3.58
2026 868 3.80 3.80 3.91 3.91
2027 952 4.17 4.17 4.29 4.29

3.4.5 ELRP GROUP A.2 EX ANTE LOAD IMPACTS

Group A.2 is designated for non-residential aggregators. Table 3-15 summarizes the program and
portfolio adjusted ex ante demand reduction capability by forecast year for different planning
conditions. The tables reflect dispatchable demand reductions available from 4 to 9 p.m. under August
worst day conditions for 1-in-2 weather conditions, which align with the planning conditions used for
resource adequacy attribution.

The ex post analysis showed no clear trend in percent load reductions relative to weather patterns so ex
ante reductions are assumed to vary only as a function of the reference load. The static average percent
reduction in each event hour is applied to this reference load. This load impact forecast reflects
reductions observed during PY2024 and PY2025 conditions. Enrollments are assumed to decline to zero
in 2026 and then remain zero through the last year of ELRP approval in 2027.
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Table 3-15: ELRP A.2 Ex Ante | mpacts for 1-in-2 August Worst Day (MW)

CAISO SDG&E
Sites

Program Portfolio Program Portfolio

3.4.6 ELRP GROUP A.4 EX ANTE LOAD IMPACTS

Group A.4 is designated for Virtual Power Plant (VPP) aggregators of non-residential and residential
battery storage. This load impact forecast reflects reductions observed during PY 2025 conditions.
Enrollments are assumed to grow in 2026 and then remain static through the last year of ELRP approval
in 2027.

Table 3-16 summarizes the program and portfolio adjusted ex ante demand reduction capability by
forecast year for different planning conditions. The tables reflect dispatchable demand reductions
available from 5 to 8 p.m. under August worst conditions for 1-in-2 weather conditions, which align with
the planning conditions used for resource adequacy attribution. For the ex ante analysis, the event
window is assumed to be 5pm to 8pm; however, events may occur during any three-hour period from

4pmto gpm.

The ex post analysis showed no trend in reductions by weather patterns and are therefore assumed to
not be not weather sensitive. Load reductions are instead assumed to be a function of the total kWh
reduction delivered by the average site for the average event, not reductions in weather sensitive loads.
To derive expected impacts average kWh delivered during the PY 2025 events is then divided by 3, to
take into account the resource availability rules set to go into effect for PY2024.>* Essentially, A.4
resources are required to provide three hours of reductions, so it is assumed that the kWh reductions
will be spread evenly across the three hours of the 5 to 8 p.m. availability window.

Outside of the availability window, there is one hour of pre-event and two hours of post-event load
impacts modelled. These are not factored into the impacts reported below but are included in the table
generators to accurately reflect battery operation immediately preceding and following an event
dispatch.

2?2 D.22-06-050 (488540633.PDF (ca.gov))
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Table 3-16: ELRP A.4 Ex Ante Impacts for 1-in-2 August Worst Day (MW)

CAISO SDG&E
Sites . .
Program Portfolio Program Portfolio
2025 643 2.17 2.17 2.17 2.17
2026 2,147 7.25 7.25 7.25 7.25
2027 2,147 7.25 7.25 7.25 7.25

3.4.7 ELRP GROUP A.5 EX ANTE LOAD IMPACTS

Group A.5 is designated for vehicle-grid integration (VGI) aggregators of electric vehicles or charging
stations. Non-residential enrollments began in PY 2024 and were opened to residential enrollments in
PY 2025. Table 3-17 summarizes the program and portfolio adjusted ex ante demand reduction
capability by forecast year for different planning conditions. The ex post analysis showed considerable
noise and no statistically meaningful indication of reduction this year. Consequently, no ex ante
forecasted impacts were attributed to As. The tables reflect dispatchable demand reductions available
from 5 to 8 p.m. under August worst conditions for 1-in-2 weather conditions, which align with the
planning conditions used for resource adequacy attribution. For the ex ante analysis, the event window
is assumed to be spm to 8pm; however, events may occur during any three-hour period from 4pm to
opm.

The ex post analysis showed no trend in reductions by weather patterns and are therefore assumed to
not be not weather sensitive. Load reductions are instead assumed to be a function of the total kWh
reduction delivered by the average site for the average event, not reductions in weather sensitive loads.
To derive expected impacts average kWh delivered during the PY 2025 events is then divided by 3, to
take into account the resource availability rules that went into effect in PY2024.23 Essentially, A.5
resources are required to provide three hours of reductions, so it is assumed that the kWh reductions
will be spread evenly across the three hours of the 5pm to 8pm availability window.

23 D.22-06-050 (488540633.PDF (ca.gov))
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Table 3-17: ELRP A.5 Ex Ante Impacts for 1-in-2 August Worst Day (MW)

CAISO SDG&E
Sites

Program Portfolio Program Portfolio

3.4.8 ELRP GROUP A.6 EX ANTE LOAD IMPACTS

Group A.6 was sunset at the end of 2025, so there are no ex ante predictions.

3.4.9 ELRP GROUP B.2 EX ANTE LOAD IMPACTS

Group B.2 is designated for IOU capacity bidding (CBP) PDR resources. Table 3-18 summarizes the
program specific and portfolio adjusted ex ante demand reduction capability by forecast year for
different planning conditions. The tables reflect dispatchable demand reductions available from 4 to 9
p.m. under August worst conditions for 1-in-2 weather conditions, which align with the planning
conditions used for resource adequacy attribution. The ex post analysis showed no clear trend in
percent load reductions relative to weather patterns so ex ante reductions are assumed to vary only as a
function of the reference load. The static average percent reduction in each event hour is applied to this
reference load.

This load impact forecast reflects reductions observed during PY 2024 conditions, since there were no
additional events dispatched in PY 2025. Enrollments are assumed to decline to zero in the subsequent
years.

Table 3-18: ELRP B.2 Ex Ante Impacts for 1-in-2 August Worst Day (MW)

CAISO SDG&E
Sites

Program Portfolio Program Portfolio

3.4.10 COMPARISON OF EX POST AND EX ANTE LOAD IMPACTS

Table 3-19 compares the demand reductions from 2025 A.1 events. Results are shown for the 4 to g
p.m. resource adequacy window and compared to the average of the weekday events used in modeling

ex-ante. Between 2024 and 2025, A.1 ELRP customers delivered ||| GGG
I o rc1ces in ex ante and ex post

counterfactual loads (Load without DR) are largely explained by the change in the enrollment
population from PY 2025 ex post enrollment as compared to PY 2026 ex ante. The SDG&E and CAISO
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weather ex ante predictions are slightly different because ex ante reference loads are assumed to be
weather sensitive. Percent impacts are equal across the two ex ante weather specifications because no
weather trend was established for impacts.

Table 3-19: ELRP A1 Comparison of Ex Post and Ex Ante Load Impacts

Load Load
Result without DR Reduction Event Avg

. 0 .
Day Type Period (avg site (avgsite % Reduction Temp (F)

kWh/h) kWh/h)

Type

Avg Event
Ex Post Weekday .
Window
Event
Avg
Ex Post Weekday 4togp.m.
Event
Ex Ante Aug Worst AdR:Sz:?? 2.22 1.0% 81.2
(CAISO)  Day, 1-in-2 quacy:4 432 435 07 :
togp.m.
Resource
Ex Ante Aug Worst ] 0
(SDG&E) Day, 1-in-2 Adequacy: 4 4L46.44 4.48 1.0% 84.1
togp.m.

Ex Post impacts reflect significant, incremental impacts, e.g. those used for ex ante impact model.

Historical impacts weighted by number of current participants in a given event.

Ex Ante impacts reflect portfolio impacts.
Table 3-20 compares the demand reductions from 2025 A.4 events. Results are shown for the 5to 8
p.m. resource adequacy window and compared to the average of the weekday events used in modeling
ex-ante. Technology-enabled subgroups rely on a four-hour window, which is why the resource
adequacy window spans from 5 to 8 p.m. instead of 4 to 9 p.m. Essentially, A.4 resources are required
to be to provide three hours of reductions, so it is assumed that the kWh reductions will be spread
evenly across three hours. The resulting ex ante impact in the three hour window is 3.38 kW per hour.
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Table 3-20: ELRP A4 Battery Comparison of Ex Post and Ex Ante Load Impacts

Load Load
. without DR Reduction . Event Avg
0,
Day Type Period e i e % Reduction Tembi(E]
kWh/h) kWh/h)
Avg
Event
Ex Post Weekday Window 0.00 3.38 N/A 70.8
Event
Avg
Ex Post Weekday 5to 8 p.m. 0.00 3.38 N/A 70.8
Event
Resource
Ex Ante Aug Worst ]
(CAISO) Day, 1-in-2 Adequacy: 5 N/A 3.38 N/A 81.2
to8p.m.
Resource
Ex Ante Aug Worst ]
(SDG&E) Day, 1-in-2 Adequacy: 5 N/A 3.38 N/A 83.7
to8p.m.

Ex Post impacts reflect significant, incremental impacts, e.g. those used for ex ante impact model.
Historical impacts weighted by number of current participants in a given event.
Ex Ante impacts reflect portfolio impacts.

3.4.11 COMPARISON TO 2024 EX ANTE IMPACT ESTIMATES

The following figure gives a breakdown of the difference in ex ante impact estimates from PY2024 and
those generated in PY2025. The graphs can be interpreted as the individual factors (changes in
reference load, percent impacts, or enrollments) that explain the change in the estimated ex ante MW
impacts in PY2024 (in blue) and PY2025 (in green).

Figure 3-4: Waterfall Analysis of 2024-2025 Ex Ante Impacts by Key Group

2025 Portfolio Forecast Comparison
A1 A4

8.0

6.0

MW

4.0

2.0

0.0~

mm PY 2024 Reduction == Ref load effect mm % Impact effect mm Enroliment effect == PY 2025 Reduction
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The A.1 group estimates primarily changed due to lower percent reduction. Last year, we used impacts

from PY 2024 segmented by solar status. This year, we have continued to run ex ante by solar status,

but this year did not exhibit the same differences. For A.4, the primary change is attributable to the

decrease in enrollments relative to the forecasted growth, which is consistent with fairly stable

customer and battery size year-over-year.

3.4.12 EXANTE LOAD IMPACT SLICE-OF-DAY TABLES

Table 3-21, Table 3-22, Table 3-23, Table 3-24, and Table 3-25 show the 2025 ex ante aggregate hourly

impacts by ELRP Group for each month under SDG&E 1-in-2 monthly worst day conditions. The tables

are designed to enable the CPUC’s Slice-of-Day Resource Adequacy requirements. Currently the ELRP

pilot does not qualify for Resource Adequacy, but these tables reflect what the slice of day load impacts

would look like if ELRP did qualify for Resource Adequacy. The estimated reductions are typically larger

in the hotter summer months and smaller in the cooler shoulder months. Reductions are only included

for May through October, corresponding to the months in which ELRP events can be called. For Group

A.4 and A5, response to an event is flat across the three-hour Resource Adequacy window to reflect

consistent discharge. The pre- and post-event charging are also modelled, but these are not factored

into the resource adequacy window. For other groups, however, event response varies by hour.

Table 3-21: ELRP A.1 Slice of Day Table for Monthly Worst Day (Portfolio-Adjusted Aggregate

Impacts, MW)

HourEnding Jan Feb (TS Nov Dec
1 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00
14 0.00 0.00 0.00 0.00 0.00
15 0.00 0.00 0.00 0.00 0.00
16 0.00 0.00 0.00 0.00 0.00
17 0.00 0.00 0.00 0.00 0.00
18 0.00 0.00 0.00 0.00 0.00
19 0.00 0.00 0.00 0.00 0.00
20 0.00 0.00 0.00 0.00 0.00
21 0.00 0.00 0.00 0.00 0.00
22 0.00 0.00 0.00 0.00 0.00
23 0.00 0.00 0.00 0.00 0.00
24 0.00 0.00 0.00 0.00 0.00

Demand reductions are positive (Blue)
Load increases are negative (Orange)
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Table 3-22: ELRP A.2 Slice of Day Table for Monthly Worst Day (Portfolio-Adjusted Aggregate
Impacts, MW)

Hour Ending  Jan Feb

Demand reductions are positive (Blue)
Load increases are negative (Orange)
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Table 3-23: ELRP A.4 Slice of Day Table for Monthly Worst Day (Portfolio-Adjusted Aggregate
Impacts, MW)

Hour En Jan eb ar Apr May Jun Jul g Oct Nov Dec
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
a5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 0.00 0.00 0.00 o.00| @l -0.95 M 095 W -095/ M 092 M -0.93] W -0.93 0.00 0.00
18 0.00 0.00 0.00 coo] B HES: BES: BB BB BB 0.00 0.00
19 0.00 0.00 0.00 coo] I HEz: BES: BB BB RS 0.00 0.00
20 0.00 0.00 0.00 coo] B HEz: BES: BB BB BB 0.00 0.00
21 0.00 0.00 0.00 o.0o| ] 081 W -081| W 081 W -079) M 079 W -079 0.00 0.00
22 0.00 0.00 0.00 0.00 I -0.49 I -0.49 I -0.49 I -0.48 I -0.48 I -0.48 0.00 0.00
23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Demand reductions are positive (Blue)
Load increases are negative (Orange)
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Table 3-24: ELRP A.5 Slice of Day Table for Monthly Worst Day (Portfolio-Adjusted Aggregate
Impacts, MW)

Hour Ending  Jan Feb

Demand reductions are positive (Blue)
Load increases are negative (Orange)
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Table 3-25: ELRP B.2 Slice of Day Table for Monthly Worst Day (Portfolio-Adjusted Aggregate
Impacts, MW)

Hour Ending  Jan Feb

Demand reductions are positive (Blue)
Load increases are negative (Orange)
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4 CONCLUSIONS AND RECOMMENDATIONS

The behavioral ELRP pilots have not tended to deliver statistically significant demand reductions during

the program’s duration. Alternatively, the A.4 battery storage pilot is consistently able to deliver

substantial savings. The recommendations below may not be currently funded and may not be within

SDG&E's control, and costs and feasibility need to be considered alongside other research and program

priorities.

4.1 ELRP CONCLUSIONS

Non-residential impacts tend to be concentrated in a handful of participants. A relatively small
group of participants often account for the majority of load reductions. This concentration can
occur because certain participants have larger daily loads to curtail and/or a specific plan for
building operations during event hours. Understanding who these participants are is important for
recruiting high-impact customers.

Technology-enabled subgroups can deliver significant impacts when aggregators have pre-
determined curtailment strategies. While behavioral subgroups have struggled to deliver during
events, the subgroups focused on end-use control produce more reliable load reductions. This is
specifically true for the A.4 battery storage pilot that has consistently delivered load reductions
since the inception of ELRP. The A.5 electric vehicle and charging station pilot has been less
consistent but appears to work well when aggregators understand customer behavior and can
implement effective curtailment strategies, including vehicle-to-grid or vehicle-to-building
integrations.

Reserve ELRP dispatch for clear emergency conditions. Significant load reductions were
observed for PY 2022 and largely not between PY 2023 to PY 2025 events. PY 2022 events were
also dispatched under more extreme conditions and may be more a function of the emergency
conditions under which the event is called. Reserving dispatch to clear emergency conditions which
are clearly communicated to participants may be more in line with participant expectations and
understanding of the program and may deliver greater impacts when it is called. This may include
not calling event in years where extreme weather conditions are not experienced.

Ensure behavioral subgroup participants receive sufficient advance event notice. Most of the
ELRP subgroups rely on voluntary actions—like adjusting thermostats, delaying appliance use, or
shifting business operations—which require planning and coordination. Adequate notice increases
participation rates and improves the reliability of load reductions during. When people feel
informed, they are more likely to respond consistently and remain engaged long term.
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APPENDIX

A.INDIVIDUAL SITE REGRESSIONS WITH SYNTHETIC CONTROLS

Individual site regressions with synthetic controls and site-specific specifications were used as a
supplementary method for estimating load impacts for PY 2025 impacts for Non-Residential ELRP. The
approach is implemented on hourly participant site loads. It relies on control sites that did not
experience the intervention (up to five matched to each participant site), lagged participant site usage,
an industry usage profile, solar irradiance, plus weather and time characteristics, to estimate the
counterfactual. The model estimates a counterfactual load using weather and these various synthetic
controls and predictors. A separate model is estimated for each hour of day and all modeling excludes
event days. Reductions are the difference between the observed participant site and predicted
counterfactual loads. With a regression model with synthetic controls, one should observe:

= Verysimilar energy use patterns for participant site and counterfactual loads when the
intervention is not in place.

= Achange in demand patterns for customers who are dispatched or subject to time varying
prices, but no similar change for the counterfactual load.

= The timing of the change should coincide with the introduction of intervention.

The use of individually specified site-specific regression models allows for incorporation of a subset of
possible parameters that best predict out of sample loads for each site and does not rely on finding a
single ideal match. The model equation including the full set up possible parameters is presented below
in Equation A o-1 and Table A o-1. In practice the model used for each site and included a varying subset
of these parameters. A separate model was estimated for each hour of the day.

Equation A o-1: Ex Post Regression Model for Non-Residential ELRP

kW, = a+ X0 b kW_ 0, + X055 ¢y - kW 1,y + X3 d,, - month,, +
e, -dowy, +f- solar, + g- industry, + 3% hy, . - spline, ¢ + 6 + &
Where:

Table A o-1: Ex Post Regression Elements for Non-Residential ELRP

kW Is the site usage for each time period.
kW_0; | Isthe synthetic control usage for up to 5 matched controls for each time period. The specific number of
controls used varied by site. These synthetic controls were selected based on Euclidean distance
matching (the winning matching method in a tournament of 8 methods). They did not experience the
treatment.
kW_1_, | Isthelagged participant site usage and could by one of: no lags, 1 day, 1 week, 2 weeks, 1 day and 1
week, and 1 and 2 weeks. The specific lags used varied by site.
a Is the model intercept.
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b Coefficients for the synthetic control loads. The specific number of controls used varied by site and

ranged from o to 5.

Coefficients for the participant site usage lags. The specific lags used varied by site.

Coefficients for each month.

Coefficients for each day of week.

Coefficient for solar irradiance across for each time period. Inclusion of this parameter varied by site.

Coefficient for industry load profile: normalized hourly loads (scaled from o to 1) for control sites in the

same industry as the participant site. Industry grouping developed using NAICS code and customer

names indicative of industry activity. Inclusion of this parameter varied by site.

h Coefficients for weather sensitivity of loads, based on a 2 knot spline of 24 hour moving average of
temperature, averaged across participant sites for each time period.

S¢ Represents time effects for each time period. This accounts for observed and unobserved factors that

o -+~ DO Q0

vary by time but affect all customers equally.
&t Represents the error term for each individual customer and time period.

Most sites did not require individual site regressions, as a comparable control group was available to
estimate event-day counterfactuals. Among sites that did require the individual regressions, loads were
often variable or the sites were located in areas with few similar sites. The tables below report the bias
and fit metrics for the models used by subgroup. Mean absolute percent error (MAPE) indicates the
percent difference between predicted values and actual kWh on non-event days in summer 2025. The
average percent bias is the mean of the percent errors — without taking an absolute value, this becomes
the mean of both positive and negative values, with strong models calibrated to achieve a bias close to
zero.

Table A o-2: Bias and Fit Measures for Individual Customer Regressions

Sites w/ Mean Absolute Avg.
Subgroup Indiv. Avg. kW Percent Error Percent
Sample . )
Regressions (MAPE) Bias
461

Sites in

801

A.2
A.5
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B.PROXY DAY SELECTION

For the differences-in-differences estimates, participants are compared both over time (event days vs.
non-event days) and with a pool of similar, non-participant customers (the matched control group).
Proxy days, the non-event days used for comparison, are selected to be as similar as possible to actual
event days. In general, these are often the hottest non-holiday weekdays of the summer (e.g. ELRP
events are often called on days with extreme weather).

Proxy days are selecting by matching participants pre-event loads on event days (through 2 p.m.) to
loads for the same hours on non-event days. Matches are tested and selected as the group that
minimizes bias between the event day and non-event day loads.

A t-test can show the likelihood that two data series in fact different from each other. For proxy day
selection, better matches should produce results with a higher probability that the two series are not
different from each other.

The following tables report the p-values from t-tests of the hypothesis that pre-event hour loads on
event days and proxy days are the same. Values are generally very close to one, meaning the
hypothesis of similar loads cannot be rejected and the series are in fact very similar.

Table A o-3: Proxy and Event Day Matching: p-Values from t-Tests

Event date Aa A.4
7/29/2025 - 0.845
8/22/2025 - 0.512
9/3/2025 - 0.400
9/16/2025 - 0.851
9/22/2025 - 0.547
10/10/2025 0.712 0.866
10/17/2025 - 0.963

Even if very closely matching proxy days cannot be found, differences-in-differences can still be the
best estimation method for a DR evaluation. In such cases, dissimilarities between event days and
proxy days may simply mean that the event days are very different from other summer days.
Differences-in-differences then would still allow for comparison to a control group on these very hot
days, with the control group serving as a proxy for the types of loads seen on those extreme days. This
is evidenced by Figure A 0-1, where the control sites closely mirror the participant sites prior to event
dispatch.
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Figure A 0-1: A.4 Treatment and Control Customers on Event Days

A4 T/C on Event Days: DID sites
07-29 08-22 09-03
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