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[bookmark: _Toc128762167]Program Overview
The PG&E Energy Efficiency Summer Reliability (EESR) program (aka, Peak Power Rewards Program) will support PG&E’s summer reliability efforts by providing sustained and scheduled customer load shifting/modification services to PG&E during the 2023 summer period.  
[bookmark: _21k0o8cmfgtn][bookmark: _Toc128762168]Program Budget and Savings
1. Program and/or Sub-Program Name: Energy Efficiency Summer Reliability Program (aka, Peak Power Rewards Program)
2. Program / Sub-Program ID number: TBD
3. Program / Sub-program Budget Table
	Program ID Budget Category
	2023 Budget

	Administration
	$60,000

	Marketing, Education, and Outreach
	$100,000

	Implementation (Direct Implementation Non-Incentive)
	$3,990,000

	Incentives
	$6,375,000

	Total
	$10,525,000 



4. Program / Sub-program Gross Impacts Table
	Metric
	2023

	Annual kWh Savings (Gross)
	N/A, see discussion below

	Peak Demand Savings (kW) (Gross)
	30,000 kW (target)

	Net Peak Demand Savings (kW) (Net)
	TBD, see discussion below 



The EESR Program is primarily a load-shifting program intended to provide greater grid reliability during the summer (August through October) net-peak hours of 7-9 p.m. While load shifting programs may or may not generate energy savings, the program is expected to provide some energy efficiency benefits via the smart thermostat. PG&E intends to contract with a third-party evaluator to conduct Evaluation, Measurement, and Verification (EM&V) of the program, which would determine the energy savings delivered in 2023 as compared to the customer’s baseline usage in 2022. These results will be reported once the program has concluded and EM&V has been completed. 

1. Program / Sub-Program Cost Effectiveness (TRC): N/A
2. Program / Sub-Program Cost Effectiveness (PAC): N/A
3. Type of Program / Sub-Program Implementer: Third-Party Delivered
4. Market Sector(s): Residential
5. Program / Sub-program Type: Resource Acquisition
6. Market channel(s): Downstream
7. Intervention Strategies: Incentives paid directly to end-use customers. Direct install strategy whereby customer self-installs an energy-efficient Google Nest thermostat. 
[bookmark: _2yq3gwo29df9][bookmark: _Toc128762169]Implementation Plan Narrative
[bookmark: _o7wc6aaqemlz][bookmark: _Toc128762170]1. Program Description
The EESR Program (aka, Peak Power Rewards Program) addresses potential energy supply shortages during the evening “net-peak”[footnoteRef:1] periods in the 2023 summer months. The program will directly address California Governor Newsom’s July 30, 2021 Proclamation of a State of Emergency[footnoteRef:2] stating “it is necessary to take immediate action to reduce the strain on the energy infrastructure, increase energy capacity, and make energy supply more resilient this year to protect the health and safety of Californians.”   [1:  Defined as the hours between 7:00-9:00pm, for the purposes of this program.]  [2:  Proclamation of a State of Emergency 7-30-21, available at https://www.gov.ca.gov/wp-content/uploads/2021/07/Energy-Emergency-Proc-7-30-21.pdf.] 


The EESR Program will support summer reliability efforts by providing sustained and scheduled customer load shifting/modification services to PG&E during the 2023 summer period. The program will target residential single-family customers within PG&E’s service territory with existing Sunrun-contracted battery storage systems connected to on-site solar systems. During the implementation period (August thru October 2023), Sunrun will dispatch the batteries each day during the net-peak hours of 7:00 p.m. to 9:00 p.m. to provide a block of capacity to PG&E. Sunrun will aggregate behind the meter battery storage to provide a virtual power plant to PG&E via an Application Programming Interface (API), scheduled ahead and dispatched remotely. The program will provide the participants with a one-time enrollment incentive of $750 and a self-install smart thermostat. Sunrun will receive performance payments for actual capacity delivered as measured at the sub-meter level. 

Objectives: 
· Combine energy efficiency (EE) with behind-the-meter clean battery storage systems.
· Deliver electric net peak (7 p.m. to 9 p.m.) demand reductions through EE and clean energy storage from August 1, 2023, to October 31, 2023. 
· Develop a new, long-term customer program structure that consolidates siloed behind-the-meter distributed energy resource technologies into a single customer experience that could provide customer solutions optimized around a range of objectives (e.g., energy bill savings, reliability, Public Safety Power Shutoff and wildfire resiliency, alleviation of distribution-constrained areas, capital investment deferral, carbon reduction, etc.)
[bookmark: _yv82761q5hq4][bookmark: _Toc128762171]2. Program Delivery and Customer Services
This program targets Sunrun’s residential customers within PG&E’s service territory with solar PV and battery storage systems. The goal is to enroll up to 7,500 customers into the program to deliver 30 MW of capacity in the summer of 2023. Sunrun will market the program to its customers using an omnichannel method consisting of a press release, media post, email, and text. The program is designed as an “opt-out” program, which will increase customer engagement and the overall conversion rate to participate in the program. All eligible customers will receive an email explaining the program's benefits and an option to “opt-out” if they are not interested in participating. This program is not designed to address hard-to-reach customer groups specifically. 

Customer services provided by this program include Sunrun remotely controlling the customer’s battery to discharge daily from 7:00-9:00 pm from August 1 through October 31, 2023, in exchange for a one-time participation incentive payment of $750 and a free smart thermostat. The customer’s participation in the program will deliver capacity to the electric grid during the summer months. The batteries will be programmed to maintain enough backup capacity to be used at home in the event of a power outage.   
[bookmark: _8m6b9wqcz8kz][bookmark: _Toc128762172]3. Program Design and Best Practices
The key program strategies and tactics to reduce barriers for targeted customers are:
· Using “opt-out” enrollment: The residential solar industry tends to see little engagement post-activation. To address this lack of engagement, Sunrun plans to run an “opt-out” campaign to enroll participants in this program: participants will be automatically enrolled and presented with a straightforward and concise unenrollment process if choosing to opt-out of the program. Opt-out enrollment is reasonable for this program design because participants have a financial upside for taking action, with no financial downside. Sunrun’s existing customer contracts allow them to auto-enroll customers into demand reduction programs. Sunrun expects this approach to lead to a higher level of customer participation in the program, resulting in more energy being delivered to the grid during the net peak in the summer months. 
· Using an API to remotely dispatch batteries: Using an API to remotely dispatch batteries will provide a hassle-free and consistent experience for the customer, so they do not need to program the battery. It will also provide a reliable dispatch for the utility from 7:00-9:00 p.m. daily (Monday through Sunday).

The Sunrun software platform is critical to the strategy, administration, and implementation of the EESR Program. The software will provide the necessary analytic tools to bridge the flow of information between PG&E and the evaluator. The Sunrun software will: 
· Collect battery inverter data from the program participants; 
· Track delivery of savings from the customer’s inverters or gateway device; and
· Provide eight (8) 15-minute incremental data points for each day from the Participating Customers using data directly from the customer's inverter or gateway device.
[bookmark: _joboxaq9q51w][bookmark: _Toc128762173]4. Innovation
The EESR program has the following innovative elements in the technology, market strategy, and delivery approach: 
Technology
This program uses a novel combination of technologies, including strategies integrating energy efficiency with distributed generation. Each program participant has solar PV systems to generate electricity to charge their battery storage systems. The stored solar energy will be discharged daily to reduce demand on the electric grid. Each customer will also have a smart thermostat capable of delivering energy savings by being programmed to pre-cool the home before the net-peak period of 7:00-9:00 pm when the battery discharges. In addition, the delivery approach includes technology that allows dispatch to be scheduled ahead of time to ensure consistent delivery. 
Market Strategy
The EESR program uses creative incentives for customer participation in a program allowing a 3rd party to control their battery for the set of behaviors defined under the EESR program. Each participant will receive a $750 incentive for agreeing to the daily discharge of their battery for 3 months and a Google Nest Thermostat valued at approximately $120. 
Delivery Approach
The EESR program utilizes a new strategy for customer engagement and enrollment by being an “opt-out” versus an “opt-in” program. Existing Sunrun customers will be educated on the program and its benefits via email and a website landing page, with an option to “opt-out” if they do not wish to participate. Sunrun’s contract with its customers allows it to enroll customers into demand response and similar types of programs unless they actively decline to participate. This approach should increase the number of participants in the program and the benefits delivered. 
The program delivery strategy also includes comprehensive, integrated site-specific energy solutions across demand-side resources such as energy efficiency, demand response, and distributed generation, as described above. 
[bookmark: _aogkyx9cfagw][bookmark: _Toc128762174]5. Metrics
The following are the metrics that will be used to track program progress:
· 30,000 kW delivered to the grid during net peak demand times (7:00-9:00 pm);
· 7,500 customer enrollments; and 
· Customer satisfaction (measured via a customer satisfaction survey). 
[bookmark: _3psdbcyv7zg9][bookmark: _Toc128762175]6. To‐Code Savings
This section is not applicable to this program. 
[bookmark: _d2v4whrmjew1][bookmark: _Toc128762176]7. Pilots
This section is not applicable to this program. 
[bookmark: _c54z9bupneh2][bookmark: _Toc128762177]8. Workforce Education and Training
The EESR program does not have a direct component for workforce education and training, but it indirectly addresses the objectives of growing job opportunities and on-the-job training.
[bookmark: _kdfxib1ctusq][bookmark: _Toc128762178]9. Workforce Standards
Sunrun will adhere to all applicable requirements for workforce standards. 
[bookmark: _xr8kryim5ryt][bookmark: _Toc128762179]10. Disadvantaged Worker Plan
The EESR program does not have a direct component for targeting disadvantaged workers, but it indirectly addresses the objectives of growing job opportunities and on-the-job training.
[bookmark: _c10olajs2jr7][bookmark: _Toc128762180]11. Additional information
This section is not applicable.




[bookmark: _Toc128762181]Supporting Documents
Attached in PDF Format

1. Program Manual and Program Rules
A program manual containing rules for participation is provided with this implementation plan. 




2. Program Theory and Program Logic Model 
Below is the Program Logic Model for the EESR Program. 
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3. Process Flow Chart

The following graphic illustrates the process flow for the EESR program. 
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4. Incentive Tables, Workpapers, Software Tools 

Sunrun will provide each participant with a one-time payment of $750 and a smart thermostat for agreeing to dispatch their battery daily from 7-9 pm from August 1 through October 31, 2023. The program-level Population NMEC M&V plan describes the approach and associated software tools for calculating actual payable savings to the implementer for their performance payment. Workpapers are not part of the program plan. This program is delivering only demand reductions during the net peak period.

5. Quantitative Program Targets 

During the 3-month period from August – October 2023, PG&E anticipates that the program will deliver 30 MW of capacity from discharging the batteries of up to 7,500 program participants. 



6. Diagram of Program
[image: ]


7. Evaluation Measurement & Verification (EM&V)

PG&E cannot claim any savings for the program toward its energy efficiency program goals. Given the potential for customer-sited, behind-the-meter programs involving generation and storage to provide grid relief during peak periods, PG&E intends to engage a third-party evaluator to conduct a formal “Early M&V” study.[footnoteRef:3] Details on this planned study are provided in the M&V Plan.  [3:  Early M&V is a process whereby program administrators are permitted to undertake a study process akin to an impact evaluation that “seeks to validate key savings assumptions and to better understand how savings are achieved for the purpose of improving programs.” See Decision 10-04-029 (April 21, 2010), p. 25.)] 


8. Normalized Metered Energy Consumption (NMEC)

The Energy Efficiency Summer Reliability Program Population-Level NMEC M&V Plan is provided with this Implementation Plan.
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On July 30, 2021, Governor Gavin Newsom issued a Proclamation of a State of Emergency?
(Proclamation) in response to the significant and accelerating impacts of climate change in
California. The Proclamation stated, among other things, that the entities responsible for
California’s electric system -- the California Public Utilities Commission (CPUC or Commission),
California Independent System Operator, and California Energy Commission-- should take
actions to meet the purposes and directives of the Proclamation to mitigate the risk of capacity
shortages.

In the resulting Decision 21-12-011, the CPUC required PG&E to conduct competitive third-
party solicitations to procure reliability-focused program solutions designed to produce
emergency peak demand savings during the hours of 4:00 p.m. — 9:00 p.m., with particular
focus on the net peak hours (7:00 p.m. — 9:00 p.m.) in the summers of 2022 and 2023 through
energy efficiency (EE) and other IDSM measures that reduce load.

In response, PG&E held a 3" party competitive solicitation seeking proposals for programs
encouraging peak and net peak savings in the summer of 2023. Sunrun’s proposal was
selected for the Energy Efficiency Summer Reliability (EESR) program, called the Peak Power
Rewards Program in the market. The EESR Program will support PG&E’s summer reliability
efforts by providing sustained and scheduled customer load shifting/modification services to
PG&E during the 2023 summer period. The Program will target all residential single-family
customers within PG&E’s service territory with existing Sunrun contracted battery storage
systems connected to on-site solar systems. During the net-peak hours of 7:00 p.m. — 9:00
p.m., Sunrun will dispatch the batteries each day during the implementation period (August thru
October 2023) to provide a block of capacity to PG&E.

e Deliver electric net peak (7 p.m. to 9 p.m.) demand reductions through energy efficiency
(EE) and/or clean energy storage by August 1, 2023, to October 31, 2023.

¢ Combine energy efficiency with behind-the-meter clean battery storage systems.

¢ Develop a new, long-term customer program structure that consolidates siloed behind-
the-meter distributed energy resource technologies into a single customer experience
that could provide customer solutions optimized around a range of objectives (e.g.,
energy bill savings, reliability, Public Safety Power Shutoff and wildfire resiliency,
alleviation of distribution-constrained areas, capital investment deferral, carbon
reduction, etc.).

1D.21-12-011, pp. 59-60, OP 1.
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A description of the role of each party and Customer are shown in the table below.

Roles

Responsibilities

PG&E/Program
Administrator

PG&E administers the Program in its service territory and is ultimately
responsible for overseeing the Program Implementer, setting eligibility
criteria, compensation structures, quality assurance protocols, and the
program measurement and verification (M&V) plan.

Program
Implementer

The Program Implementer will recruit eligible customers, manage battery
discharge to deliver net peak savings, ensure all required project
documentation is submitted correctly, and respond to any concerns raised
about the Program throughout its lifecycle by PG&E. The Implementer will
also:

o performs project M&V,

e pays incentives to customers

¢ documents, tracks, and resolves all customer issues related to
implementing this Program

e provides continuous improvements in the Program to promote
overall customer satisfaction.

Customer

Residential single-family Sunrun customer who receives electric service
from PG&E, pays into the Public Purpose Program (PPP) surcharge, and
operates a battery storage system interconnected by August 1, 2023.

Meter-Based
Savings QA/QC
Reviewer

The Meter-Based Savings QA/QC Reviewer is a PG&E reviewer or
PG&E-assigned third-party reviewer responsible for ensuring NMEC rules
and processes and all relevant CPUC requirements are followed. The
third-party reviewer also:

e reviews project documentation and M&V to confirm performance
payments and savings claims.

e reviews and approves the M&V Plan and payable savings method
prior to implementer payments.

e oversees all necessary QA/QC processes the Program requires.
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3.0 High Level Program Process

Daily
Battery
Discharge

MEV Performance Population
Results Payment NMEC

Customer

Eligibility Enroliment

Send program —
Identify invitation e:::llle?j i Report Submits invoice
prospective email to 15€ a_rge monthly M&V fo Submits all
Implementer customers eligible IS etizils Its t ’ requested data
) with smart from 7-9pm results to performance N
and send list customers. P PG&E based for population
0 PGRE for i . thermostat from Aug 1- payment based NMEC analysis.
review out Pt and incentive Oct 31. on 5::;;"“” on M&V data. stz
instructions. (RS -
Sareen PGEE sends PGRE reviews pays e
rospect list payment for menhly MY performance Implementer
2 p o incentives data from incentive based P )
for eligibility sunrun on M&V data. and provides to
(yes/no) and t-stats. evaluator.
3rd nart Reviews Verifies M&WY Conducts
P Y monthly M&W data is population
Evaluator results. accurate. NMEC analysis

4.0 Eligible Measures

The EESR is primarily a load-shifting program where existing residential storage systems will
discharge daily from 7:00-9:00 pm from August 1 — October 31, 2023. Each participating
customer will be provided a fully subsidized smart thermostat if they do not already have one
and/or has not already received a PG&E rebate for one.

4.1 Customer Eligibility Requirements
To be eligible for the EESR program, the participant must be a:

e residential single-family customer with an interconnection agreement with PG&E by
August 1, 2023, and a
e Sunrun customer with a solar and battery storage system.

Projects receiving incentives through other similar programs must not also receive incentives
(i.e., double-dip) for the same interventions through any other program, regardless of channel
(e.g., downstream, midstream, or upstream), provider (e.g., other utilities, the California Energy
Commission, or the California Public Utilities Commission), or platform (e.g., deemed, custom,
meter-based) offering.

The Implementer will provide PG&E with a list of potential program participants and PG&E will
screen them against program participation in conflicting programs. PG&E will confirm, as part of
the eligibility screening, that the project site has not received the same measure(s) to be

5
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installed with EESR through another CPUC-funded energy efficiency program, including
upstream/midstream incentive programs. An upstream rebate program shall mean any program
in which PG&E pays an incentive to a product retailer, distributor, or manufacturer to buy-down
the cost of the product to the end-use customer. Implementer shall comply with all requirements
to prevent double dipping. PG&E will provide the agreed upon data to the Implementer and/or
review Implementer program data to support this effort.

Contractors working on the EESR Program must meet the contractor requirements to be a
PG&E vendor. Note that no new battery or solar installations are funded by this Program. Smart
thermostats will be self-installed by the customer.

Not applicable.

The goal is to enroll up to 7,500 customers into the Program to deliver 30 MW of capacity in the
summer of 2023. Sunrun will send PG&E a list of customers that meet the basic eligibility
requirements for review against any past or current program participation that may be in conflict
with EESR. PG&E will screen out customers who do not qualify and send Sunrun back the list of
customers that are qualified to participate.

Sunrun will market the Program to qualified customers using an omnichannel method consisting
of a press release, media post, email, and text. The Program is designed as an “opt-out”
program, which will increase customer engagement and the overall conversion rate to
participate in the Program. All eligible customers will receive an email explaining the benefits of
the Program and an option to “opt-out” if they are not interested in participating. If a customer
does not actively “opt-out”, they will be automatically enrolled in the Program and will receive
the enrollment incentive of $750 along with a smart thermostat (provided they do not already
have one or have received a prior rebate for one). If Sunrun recovers any enrollment incentives
paid to customers who unenroll from the Program, Sunrun shall reimburse PG&E for any
enrollment incentives paid to Sunrun.
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Sunrun will provide PG&E with monthly data to track actual battery performance. Sunrun will
manage enrolled customers’ battery charging/discharging to align in aggregate with the summer
reliability net-peak hours of 7:00 pm — 9:00 pm daily from August through October 2023. PG&E
will pay Sunrun for verified demand reductions based on the PG&E Monthly Average Event
Power reduction (kW) described below for participating customers during August, September,
and October 2023.

Performance payments will be made based on the delivery of verified data from revenue grade
sub-metering provided by the Participating Customers inverters or gateway devices; data will be
provided by Sunrun and will be deemed as “verified” once reviewed and approved by PG&E in
writing. The data shall be aggregated, subjected to PG&E quality checks, and provided by
Sunrun to PG&E on a monthly basis.

During the net-peak hours of 7:00 pm to 9:00 pm, Sunrun will dispatch the batteries to provide a
block of capacity to PG&E. Sunrun will provide PG&E with a report of verified energy from the
batteries by using the ANSI C12-20 revenue grade accuracy meter included in Sunrun’s battery
system (within the participating customer’s inverter) to provide the kW reduction for each
participating customer.

Sunrun will provide eight (8) 15-minute incremental data points for each day from each
participating customers using data that comes directly from the customer’s inverter or gateway
device. The average of these 8 data points will be the Daily Event Power kW Reduction per
customer. If the data are not available from any customer inverter or gateway, Sunrun shall
include a zero (0) until the value is determined. Sunrun can obtain the data for any customers
that have missing sub-meter data at any time prior to invoicing PG&E for the month.

Sunrun will aggregate the daily kW reduction for all participating customers (up to 7,500
customers). The total amount of kW reduction for all participating customers is the Daily
Aggregate Event Power kW for the entire Program.

Sunrun will then average the Daily Aggregate Event Power kW from each day in the calendar
month to determine the Monthly Average Event Power kW Reduction for each month.

PG&E will pay Sunrun for the Monthly Average Event Power kW Reduction for August,
September, and October 2023 for participating customers. PG&E’s performance payment to
Sunrun will be the Monthly Average Event Power kW Reduction, up to 30 MW (30,000 kW) at
$35/kW per month.

The approach detailed in the section will be maintained in the P&P Manual. Any additional
information required to calculate Monthly Average Power kW Reduction will be detailed in the
P&P Manual.
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Sunrun shall have responsibility for ensuring the accuracy of the data provided to PG&E for all
data provided for the Program, including the Average Event Power kW Reduction. Sunrun shall
adhere to the QA/QC Plan.

Sunrun will manage all aspects of the Program’s customer service and report any customer
issues/complaints to the IOU. Sunrun will work with PG&E if Sunrun cannot promptly dispose of
any specific customer satisfaction issues.

Quiality Assurance Procedures must include, but are not limited to: (i) industry standard best
practices; (ii) Program Minimum Qualifications are satisfied; and (iii) procedures that ensure
Measure functionality and customer satisfaction.

Sunrun’s Quality Control procedures on the data provided to PG&E shall ensure that data
provided to PG&E is accurate. Sunrun shall compare the total kW and kWh capacity from their
installed systems and compare the capacity to the Daily Event Power kW Reduction for each
Participating Customer. Sunrun shall investigate outliers (such as when the kW Reduction
exceeds the customers battery capacity) and report any issues to PG&E.

Sunrun will need to provide data to support program Evaluation Measurement and Verification
(EM&V). The final data requirements will be determined in the Program Data Plan and M&V
Plan (Task 1 deliverables), but may include the following:

- A year of pre-treatment battery data. New installations may not have this available.
- The battery data for the evaluation period
- The following information over time for the battery (at hourly or 15 minute):

1. The battery input/output (charging discharging)

2. The state of charge

3. The solar production

4. The share of the battery reserved for outages (this often dynamic)

- General characteristics:

1. The number of batteries

The usable kWh for each battery

The max kW output of each battery

The inverter max kW (this is usually the limiting element).

Brand and model of the battery, inverter

If available, whether the battery export to the grid or simply offsets the whole

building load

How the battery operates outside of the EESR program operations

8. What changes Sunrun is making to the battery operations (if pre-existing) or the
default settings if they are a new installation.

o gk N

~

- Identify Non-routine events:
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1. If available, does the home have EVs or PHEVs? If so, how many and since
when?

2. If available, does the home have a Level 2 EV charger? If so, when was it
installed?

3. Did the home have a solar installation? If so, when?

4. |If available, Has the home had a recent home renovation? If so, when?

- Cadence of the data deliveries:

1. Site info and a year of pre-enrollment data upon enroliment
2. Monthly/Quarterly updates of battery, solar, and whole home data

Implementer shall:
1. Comply with current policies, procedures, and other required documentation as

required by PG&E;

2. Report Customer Participation Information to PG&E as requested,;

3. If required to support EM&YV activities, Implementer shall cooperate fully with
PG&E, CPUC, or the EM&V contractor to provide all requested information, and

4. Cooperate with any PG&E-administered process evaluation or review by
providing project information upon request.

Sunrun shall receive payment for Sunrun’s completed and PG&E approval of
Deliverables/Milestones, reimbursement for qualifying Customer Program Incentives paid by
Sunrun and verified Program Demand Reduction as described in the SOW.

Milestone Payments
Sunrun shall bill PG&E for each milestone met and approved by PG&E.
Fixed-Fee Payments

Sunrun shall bill PG&E monthly for program operations fixed fee payments as defined in the
contract.

Customer Program Incentive Payments

Sunrun will be reimbursed for the following two customer incentives:
1. Customer enrollments incentives that Sunrun has paid to customers; and
2. Self-install smart thermostats provided to eligible customers.

PG&E will reimburse Sunrun for each customer PG&E has verified as eligible for the EESR
Program per the Enrolled Customer List Sunrun submits with each invoice. Sunrun’s requests to

Public





exceed customer participation targets shall be submitted in writing for review and approval by
the PG&E CM prior to committing customers that exceed the goal.

Incremental Demand Reduction Performance Payments

Sunrun will be compensated for incremental net demand reduction approved by PG&E’s CM for
monthly payments to compensate Sunrun for demand reduction up to the Program Demand
Reduction Target as defined in the contract. Sunrun’s requests to exceed the demand reduction
goal shall be submitted in writing for review and approval by the PG&E CM prior to committing
customers that exceed the goal.

PG&E will report savings achieved through the EESR as part of its regular reporting,
including monthly and annual reports. PG&E proposes to include the following data in its
EESR reporting:

1. Number of customer enrollments per month;

2. Net peak savings (7:00 to 9:00 p.m.) per month;
3. Program payments

None.

Not Applicable.
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This M&V plan lays out the analysis approach and requirements for estimating payable and
claimable savings for PGE’s Sunrun Energy Efficiency Summer Reliability (EESR) contract. As
a new program offering, the Sunrun EESR is exploratory, and PG&E will not be claiming saving
for it. All Sunrun EESR participants must have a solar and battery storage installation that is
interconnected and operational by August 1, 2023. Most systems will have at least one year of
data, but it is not required for program participation. The program has two main components:

1. delivery of a smart learning thermostat, and
2. achange to the battery operations to target dispatch on the net peak (7-9 p.m.) hours.

Historically, solar and battery storage customers have been excluded from using population
NMEC for settlement in part because their load are more volatile and more difficult to predict.
The M&V plan include a simple, well-documented approach for payable savings. It also includes
a plan for testing the accuracy of NMEC methods for battery storage, identifying the most
accurate method, and using it to estimate the savings delivered.

The primary objective of the M&V plan is to avoid after-the-fact analysis and decisions where
there is a temptation to modify models to find the desired results. This requires documenting
specifying the intervention, establishing the sample size and the ability to detect a meaningful
effect, identifying the data that will be collected and analyzed, identifying the outcomes that will
be analyzed, and documenting in advance the statistical techniqgues and models that will be
used to estimate overall and net peak energy savings and demand reductions. The goal is to
leave little to no ambiguity regarding what data will be collected, how the data will be analyzed,
or how the basis for Sunrun EESR payments.

On July 30, 2021, Governor Newsom signed an emergency proclamation to “free up energy
supply to meet demand during extreme heat events and wildfires that are becoming more
intense and to expedite deployment of clean energy resources this year and next year.” In the
Governor’s July 30, 2021 Emergency Proclamation, all energy agencies, including the California
Public Utilities Commission, were directed to act immediately to achieve energy stability during
this emergency.

In response to the Governor's Emergency Proclamation, on August 6, 2021, the assigned
Administrative Law Judge (ALJ) sent an e-mail ruling to parties in R.13-11-005, seeking input on
actions that the Commission could take, specific to energy efficiency (EE) and reliability, to help
support the Governor’s Proclamation and the Commission’s overall goals. After receiving
comments on the ruling from the parties, on December 8, 2021, the Commission issued the
Decision, which orders the I0Us to take actions to prepare for potential extreme weather in the
summers of 2022 and 2023.

The PG&E Energy Efficiency Summer Reliability (EESR) program (also referred to as Peak
Power Rewards Program) will support PG&E’s summer reliability efforts by providing sustained
and scheduled customer load shifting/modification services to PG&E during the 2023 summer
period.
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The EESR Program will support PG&E summer reliability efforts by providing sustained and
scheduled residential customer load shifting/modification services by using PG&E customers’
battery storage systems and energy-efficient smart thermostats. Each program participant has
solar PV systems to generate electricity to charge their battery storage systems. The stored
solar energy will be discharged daily to reduce demand on the electric grid. Each customer will
also have a smart thermostat capable of delivering energy savings by being programmed to pre-
cool the home before the net-peak period of 7:00-9:00 pm when the battery discharges.

This measurement and verification (M&V) plan provides technical details regarding the
estimates of energy savings that underpin both sets of compensation. It is important to note that
PG&E does not plan to claim any savings from the Summer Reliability program this year but will
be performing shadow NMEC calculations to determine the best method for claiming savings for
battery storage projects going forward. The primary objective of the Summer Reliability Program
is to deliver peak and net peak demand savings during the summers of 2022 and 2023. PG&E
classifies individual hours across the year into three separate categories: Peak, Net Peak, and
Non-Peak hours:
e Peak hours: Hours between 4 p.m.to 9 p.m. on business days between June 1 to
September 30
¢ Net Peak hours: Hours between 7 p.m.to 9 p.m. on business days between June 1 to
September 30
e Non-Peak hours: All other hours will be considered Non-Peak.
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Table 1: M&V Plan Overview

Mé&V Payable Savings Planned Claimable Savings Planned
Consideration | Approach Approach

Settlement All projects enrolled between All projects enrolled between March 1,
Enrollment March 1, 2023 and August 1, 2023. | 2023 and August 1, 2023. Any

Group Any enrollments that occur after enrollments that occur after August 1,
Definition August 1, 2023 must be approved | 2023 must be approved by PG&E

(Population)

by PG&E CM.

CM.

The payable savings, per the
contract executed with Sunrun, will
be calculated by estimating
average battery discharge (in kW)
during net peak hours (7-9 p.m.)
using battery end-use data.

The EM&V evaluation will also
implement a test of population
NMEC methods for battery
storage. The test included an
accuracy assessment of six

This program will not claim any
savings.

The EM&V evaluation will implement
a test of population NMEC methods
for battery storage. The test included
an accuracy assessment of six
different methods that vary across the
regression model, the use of control
groups, how controls are
incorporated, and whether they rely
on AMI or battery end-use data. Once

Analytical different methods that vary across | the most accurate method is
Method the regression model, the use of identified, it will be applied to estimate
control groups, how controls are the energy savings. Section 4
incorporated, and whether they rely | provides more details about how the
on AMI or battery end-use data. accuracy assessment will be
Once the most accurate method is | implemented, the criteria for
identified, it will be applied to identifying the best method, and the
estimate the energy savings. estimation of the energy savings.
Section 4 provides more details
about how the accuracy
assessment will be implemented,
the criteria for identifying the best
method, and the estimation of the
energy savings.
Savings estimates will be Savings estimates will be calculated
Calculation calculated using Stata 16. Code for | using Stata 16. Code for the
Software the evaluation can be easily shared | evaluation can be easily shared and

and examples in Python provided.

examples in Python provided.
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Data Collection

Upfront capture of typical efficiency
attributes:

e project location (contract
number)

e project start and completion
date

Upfront capture of typical efficiency
attributes:

project location (contract number)
e project start and completion date

equipment type, quantity,

capacity, and specifications

Strategies e equipment type, quantity, e project cost
capacity, and specifications o o
e project cost Back-end consolidation of participant
meter data, battery end use data,
Monthly gathering of participant performance estimates, and
meter data and battery end use compensation
data.
Payable savings for PY2023: There will be no claimed savings
: metrics. For the test of NMEC
* NetPeak kW reduction methods we will examine:
Performance Gross peak kW reduction
Metrics Net Peak kW reduction

Net kWh saved

[ )

[ )

e Annual Gross kWh saved

[ )

e Weather-normalized savings

Determination
of Net Savings

For the purpose of this plan, no
determination of net savings will be
made.

The CPUC has assigned default net-
to-gross ratios (NTGRS) to meter-
based programs and projects, so no
determination of NTGRs will be made.
For the residential single-family
sector, the assigned NTGR for NMEC
programs is 0.85. See Resolution E-
4952, Attachment: DEER 2020 and
Revised DEER2019 Update
Statement, page A-45.

Weather
normalization

Payable savings will not be
weather-normalized

Weather-normalized savings will be
computed using the CZ2022 weather
scenarios and a second-stage
regression to relate savings estimates
to weather.

Reporting

A memo summarizing the payable
saving calculation with
supplementary Excel tables
showing the payable savings
calculation results will be made
available.

An Early M&V report will be produced
for the program. Early M&V is a
process whereby program
administrators are permitted to
undertake a study process akin to an
impact evaluation that “seeks to
validate key savings assumptions and
to better understand how savings are
achieved for the purpose of improving
programs.” See Decision 10-04-029
(April 21, 2010), p. 25.)

Public






In its current form, the program does not require population Normalized Metered Energy
Consumption (NMEC) methods to determine savings, as the paid savings will be based on
metered battery output and there are no claimed savings. However, PG&E intends to perform
an accuracy study to determine whether population NMEC methods are suitable to determine
net and gross savings associated with the Sunrun EESR program going forward. NMEC
methods rely on site-level meter data at either hourly or daily levels of granularity to estimate
program gross savings. At a high-level, these methods rely on using a year of pre-intervention
data to construct a relationship between various exogenous variables, such as weather or
control customer consumption patterns, and the site’s hourly or daily consumption. This
relationship, in the form of a regression model, is then used to predict what the site’s load would
be in the post-intervention periods had they not had any energy efficiency (EE) measure
installed. More detail about the regression models — including the type and construction of
included control groups — are described in Section 4. While the details of population NMEC
methods may vary from program to program, there are fundamental principles that underlie any
assessment of program impacts. The ability to measure energy savings accurately using
population NMEC methods depends on four key components:

1. The effect or signal size — The effect size is most easily understood as the percent
change in energy use following the intervention. It is easier to detect large changes than
it is to identify small ones.

2. Inherent data volatility or background noise — The more volatile the load, the more
difficult it is to detect small changes. Non-routine events effectively add noise to the
data.

3. The ability to filter out noise or control for volatility — Statistical models — no matter how
simple or complex — are tools to reduce noise (or unexplained variation) and allow the
effect or impact to be more easily detected.

4. Sample/population size — The full participant population is analyzed. Regardless, it is
easier to precisely estimate average impacts for a large population than for a small
population because individual customer behavior patterns “smooth out” and offset
individual customer volatility across large populations.
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With these considerations in mind, the Summer Reliability Program has been designed to be
compatible with population NMEC measurement methods, as shown in Figure 1, below.

Data Volatility

Figure 1: Program Design Elements to Increase NMEC Suitability

» Target measures with a large expected reduction (4 kW
Effect Size on average) during the peak and net peak windows
(battery discharge)

» Estimate savings using end use data to reduce volatility
introduced by behind-the-meter consumption

* Conduct all modeling on hourly data

The Ability to Filter * Leverage granular comparison group profiles as

out Noise explanatory variables
* Leverage matched control groups

Population Size ¢ Will target a population of 7,000 customers

The Sunrun Summer Reliability program is open to eligible residential customers who receive
electric or gas service from PG&E and pay in the Public Purpose Program (PPP) surcharge.
These requirements include:

Must be a qualifying single-family home.

The residence must have its own distinct premise and service account number(s) within
PG&E'’s billing system.

Eligible sites may change service account numbers over the course of the analysis
period (1 year pre-intervention and 3 months post-intervention); however, the account
number and premise number must remain stable over this time to ensure the correct
accounting of participation..

The customer must have battery storage and solar.

The customer must us an existing Smart Thermostat or install a free one provided, if
eligible.

Sunrun has received customer express permission to remotely control their battery
charging/discharging to align in aggregate with the summer reliability during Net Peak
hours of 7:00 p.m. to 9:00 p.m. daily from August 1, 2023, through October 31, 2023;
The customer has received the Customer Program Written Disclosure Communication
and has not opted-out of the Program.
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e Customers that are renting their residence must have authorization from the property
owner or property management company to implement the upgrades.

e The customer must be individually metered on a PG&E Smart (AMI) meter capable of
recording hourly (electric) consumption.

PG&E’s EESR Program allows each qualified enrolled customer to receive a one-time
enroliment incentive payment of $750 and in certain instances a free Smart Thermostat. In
exchange for this Sunrun will control the customer battery from August 1, 2023 through October
31, 2023, discharging the battery during the net peak hours (7-9 P.M.).

Customers who enroll will also receive a free smart thermostat. There will not be verification of
whether the customer elects to install the smart thermostat.

The weighted average EULs should comprise the best available estimate of the relative
contribution of different measures to total savings, based on available data. For the battery
storage measure, we assume an EUL of 1 year based on the fact that Sunrun is shifting the
customer’s battery discharge. We assume that once Sunrun stops remotely discharging the
battery the customer will no longer achieve the net peak savings set out by the program.

The site-level EUL determined during upfront project processing will be used for these
performance calculations because the population NMEC method does not quantify the EUL of
the savings. The weighting of EULs across sites will be done via site-level savings determined
at the meter.

Battery storage discharge generates a relatively large impact (estimated to be 4 kW for the
current program). Past evaluations have found that we can detect this impact using AMI data for
relatively small populations (approximately 1,300 customers) even when using household level
datal. Therefore, we assume that we will be able to detect savings for a population of 7,500
customers. The accuracy assessment of NMEC methods for battery storage will be used to
inform fractional savings uncertainty for future years when claimed and payable savings are
calculated using population NMEC methods.

PG&E pay Sunrun for the verified program demand reduction from August 1, 2023 through
October 31, 2023. The demand reduction will be equivalent to the battery discharge during the
net peak hours from 7-9 PM. Customer net load data will additionally be collected from Sunrun

1 https://lwww.etcc-ca.com/reports/residential-battery-virtual-power-plant-vpp-study
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and compared against PG&E AMI data to ensure that the Sunrun data is accurate enough to be
used to estimate net demand reduction.

PG&E will not claim any savings for the program in 2023.

However, PG&E will also conduct an accuracy test of several different methods to determine
whether which NMEC methods are appropriate for battery storage. PG&E will leverage the best
method selected by the accuracy test to conduct a “shadow NMEC” calculation which will
estimate both payable and claimable savings for 2023.

Initially, PG&E will reimburse Sunrun for the up-front incentive of $750 paid to all participants.
PG&E will additionally pay Sunrun $35 per monthly average event power battery kW discharged
between 7 pm and 9 pm. Payments will be provided monthly based on the verified net demand
kW reduction. The program will not pay for annual savings in the initial enroliment period, but
PG&E will consider how to integrate incentives for annual savings in future periods.

The move to pay for performance presents a new challenge. Aggregators need a savings
calculation method that is known upfront and stable throughout the program period, or at least
replicable by them using an established, transparent, and easily replicable methodology.
Otherwise, the risk for them to make the needed upfront investments is too great, limiting their
participation and jeopardizing the desired scalability of the program.

For the 2023 program year, PG&E will pay Sunrun based on the average kW discharge using
battery storage data. However, PG&E will also use this initial enroliment period to test and
establish the best method to determine gross savings. To help PG&E select the best method for
determining gross savings we will conduct a shadow NMEC calculation that leverages battery
storage end use data. Our findings will determine how we calculate gross savings for the
purpose of calculating payable savings under future offerings, provided it is stable, transparent,
and easily replicable by aggregators.

PG&E is not claiming any energy savings from the program for 2023. However, PG&E will use
2023 to test and select the best method to determine gross savings for the program, which is
described in Section 4. PG&E will conduct a shadow NMEC calculation based on the best
method selected by this accuracy test.

For 2023, PG&E will estimate cost-effectiveness as a part of the evaluation and will use these
results to inform future incentive values for the program. Savings estimates are an input.
Because results are computed using hourly or daily meter data, we can produce 8760 weather
normalized savings to go in to the avoided cost calculator. Alternatively, estimates of annual and
summer peak demand savings can be produced.
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This evaluation will not calculate any to-code savings.

For 2023, payable savings will leverage a simplified calculation that simply measures the
average kW discharged from 7-9 PM for each customer from August through the end of October
2023 while accounting for any PG&E called demand response events. There will be no claimed
savings for 2023, and as such there is no described methodology for calculating claimable
savings. As a part of the 2023 evaluation PG&E will conduct an accuracy test to determine the
best method for estimating payable and claimable savings for battery storage. Thermostats will
be included in the testing. This methodology is described in the following section (Section 4).

As outlined in the agreement between Sunrun and PG&E, payable savings will be calculated by
measuring the average kW discharge from 7-9 PM for each customer. Payable savings will be
based on the average battery discharge during the net peak hours. The below sections outline
how the team will gather data and estimate the gross kW reduction during net peak hours.

Data will be shared with the evaluation team regularly. As part of the evaluation, the following
data collection and cleaning and procedures will be performed.

e Unit of Analysis: A site will be defined on a per-account number and premise basis. This
ensures that characteristics are pulled for the correct site for savings estimation. If a
customer has multiple batteries at the premise level, then we will aggregate the hourly
battery end use data to the premise level.

e Collect hourly end use data and hourly AMI data. The hourly battery storage end use data
that will be used for the analysis is collected from the inverter in 15-minute increments. The
inverter data will include both net household interval data and end use battery storage data.

o Define the “blackout” period, Baseline, and Reporting periods: Using the project completion
data collected during implementation, create a buffer period in either direction that is not part
of the baseline or performance period. The 365 days prior to the beginning of the buffer are
the baseline period. The reporting period will take place from August 1, 2023, through
October 31, 2023 when the batteries are discharged during net peak hours.

To ensure that the battery storage data is accurate, we will compare the net household interval
data to the net household hourly AMI data provided by PG&E. The Sunrun 15-minute data will
be aggregated up to the hourly level for the purpose of comparing the Sunrun data with the
PG&E data. If the Sunrun and PG&E AMI data are reasonably similar (within £ 2% on average)
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then the battery storage end use data will be considered sufficiently accurate to use for the
analysis.

Savings will be calculated using a statistical computing language, such as Stata or Python.
Code for the project can be shared with regulators or other interested parties interested in
replicating savings claims. While Stata is a proprietary program that requires the purchase of a
license to use, Python or R are open-source tools that are easily accessible. As the program
savings methodology relies on regression modeling, any of these languages/programs should
be able to produce equivalent results.

Gross kW savings will be calculated by aggregating the 15-minute battery charge-discharge
data from 7-9 PM during the reporting period to calculate the average kW discharge for the
battery during the net peak hours for each month. The total MW value of the program will be the
sum of the kW discharge for each participant2.

There will be no claimed savings for 2023, and as such there is no described methodology for
calculating claimable savings. As a part of the 2023 evaluation PG&E will conduct an accuracy
test to determine the best method for estimating payable and claimable savings for battery
storage. This methodology is described in the following section (Section 4).

The study will include an accuracy assessment of Population NMEC methods for battery
storage. Historically, NMEC methods have excluded sites with solar and battery installation and
relied exclusively on utility AMI (whole building) data. The ability to apply NMEC methods to
solar and battery sites has not been resolved and the use of end-use data has not been fully
explored. One of the main methods used for population NMEC, CalTRACK, explicitly excludes
solar and battery storage and based on initial tests does not perform well even when control
groups are introduced. In addition, sites with solar and battery are fundamentally different than
most residential sites. With AMI data, the solar and battery patterns dominate, and the share of
weather sensitive loads is smaller. In addition, homes with solar and battery are more prone to
non-routine events such as the adoption of electric vehicles during the baseline or performance
years. Thus, the test includes an accuracy assessment of six different methods that vary across
by regression model, the use of control groups, how controls are incorporated, and whether they

2 For any customers with insufficient data to measure battery discharge, it will be assumed that their kW
reduction value is equivalent to the kW discharge of the average participant.
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rely on AMI or battery end-use data. Once the most accurate method is identified, it will be
applied to estimate the energy savings.

A baseline provides a basis, or counterfactual, which can be used to estimate program energy
savings and demand reductions for the purpose of calculating customer compensation. The
counterfactual is an estimate of what the participant would have done had they not been
dispatched for the program. To assess accuracy, one needs to know the correct answer. When
the correct answers are known, it is possible to determine if each method correctly measures
the change in energy use and, if not, by how much it deviates from the known values. Accuracy
assessment generally involve a model trained and testing period during a period when there is,
in fact no program effect. The model is built using the training period (baseline) data and
subsequently used to estimate the counterfactual for an out-of-sample testing period. This is
analogous to using a year of pre-treatment data to build the model and then applying to the
performance period to estimate the counterfactual. The main difference is that there are no
intervention effects during the testing period since it was not in effect. Thus, any estimated
impacts are in fact modeling or sampling error. The process is repeated hundreds of times — a
procedure known as bootstrapping — to construct the distribution of errors, which is then used to
estimate the fractional saving uncertainty. Figure X provides a high-level overview of the
process. The remainder of this section details how the training and testing periods will be
implemented, the criteria for selecting the most accurate method, the data sources that will be
testing, and the methods that will be tested.

When conducting an accuracy assessment, we build the model using training data and then
predict a counterfactual for an out-of-sample testing period. Ideally, multiple years of data are
available so that there is a full year of training data and a full year of testing data. However,
battery storage is a relatively new technology and many battery storage owners have not owned
a battery for a full two years. Additionally, many vendors have implemented new algorithms
between 2021 and the present that shift when batteries charge and discharge. As such, we are
electing to limit our training and testing period to a single year. The challenge that this presents
is that there can be large seasonal changes to whole home load due to customer weather
sensitivity. To ensure that a wide range of temperatures is included in both the training and
testing period, we will select alternate months to use for training and testing. For example, if
June 2022 is a training month, July 2022 will be a testing month, August 2022 will be a training
month, etc. This will allow us to train and test our model for all seasons and temperatures while
using only one year of data.

It is often helpful to conceptualize the process of conducting an accuracy assessment as a
tournament: the candidates are defined up front and the rules for how the contest will be
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conducted and judged are not changed after the fact. This section defines the statistics used to
judge the performance of each model described above.

Savings estimated using population NMEC methods will have uncertainty in their estimates.
While uncertainty is a statistical feature of regression-based savings calculations, aggregating
site-level estimates of program performance together can mitigate the uncertainty by having
noise cancel out noise. Nevertheless, it is important that the chosen analysis method can
accurately detect an effect given the expected participant population size. Error! Reference
source not found., below, indicates the relationship between sites and effect sizes to quantify
performance estimate risks associated with population NMEC in the residential sector. The table
values represent the relative precision, or the expected margin of error divided by the effect
size. This metric is referred to as Fractional Savings Uncertainty (FSU) in the NMEC rulebook.
Values are color scaled to ensure correct interpretation, where green indicates limited risk and

orange indicates high risk.

Table 2: Settlement Risk as a Function of Effect Size and Population Size — Annual kWh

pelr O
o 04 Effe 04 Effe 0% Effe 04 Effe
S 594% 297% 198%
10 546% 328% 164% 109%
25 400% 240% 120% 80%
S0 306% 184% 92% 61%
100 201% 121% 60% 40%
150 151% 90% 45% 30%
200 141% 85% 42% 28%
500 79% 47% 24% 16%
1000 62% 37% 19% 12%
5000 21% 12% 6% 4%

These values were constructed on the out-of-sample period using the synthetic control method
described above, by bootstrapping 200 iterations of each number of sites, aggregating the

loads, and computing the distribution of errors. A similar analysis will be conducted on each of
the methods tested as part of the accuracy assessment to identify methods that meet the 25%

FSU requirement.

The quantitative assessment itself results in measures of accuracy and precision that are
relatively straightforward to compute and interpret. We recommend measuring both the bias
and precision of the energy savings estimates. Bias refers to the tendency to over or under
predict savings, while precision refers to how close the savings predictions are to actual
answers (regardless of direction). The FSU statistic described above is a measure of the
precision of the estimates and will be used as a screening method to rule out any approach that
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cannot meet the sufficiency criteria. However, additional metrics will be computed for each
method tested.

Table 1 summarizes metrics for accuracy (bias) and precision that will be used to assess
performance. Assessing both accuracy and precision is clearly useful for quantifying errors in
each method. It is important to distinguish the level at which these values can be computed,
however. For example, bias and precision can be calculated for an individual site, where the %
Bias indicates the percent by which the method tends to overstate or understate the savings for
that site and the relative RMSE (CVRMSE) represents the relative “noisiness” of errors for an
individual hour. Nevertheless, our position is that the portfolio-level % Bias and CVRMSE should
be the metrics upon which final determination of the method is selected. Assessing accuracy
and precision at the aggregate portfolio level does mean that any errors associated with each
method at large individual sites within that group will have a larger effect on the overall portfolio
performance for that group. However, as program performance is estimated at the portfolio
level, we believe that this level of aggregation should be prioritized in the accuracy assessment.
Finally, while the error associated with annual consumption is of primary interest in this use
case, we will also report accuracy and precision associated with peak period savings where
appropriate.

Table 1: Accuracy and Precision Metrics

Type of . Mathematical
. : Description .
Metric Expression
Indicates the percentage by which 1 s (5 —
Bias % Bias | the measurement, on average, over % Bias = M
or underestimates the true energy y
savings.
. Relative | \1aasures the relative magnitude of s 5 -y
Precision | RMSE or errors, weighting more extreme RRMSE = B2 T
CVRMSE errors more heavily.

Process for Selecting the Best Method

Once we have calculated the FSU, bias, and accuracy for each method, we will select the three
methods with the lowest bias for final consideration. The method with the lowest FSU amongst
these three methods will be selected as the best method.

Data Types to be Tested

Population NMEC typically leverages whole building AMI data. However, sites with solar and
battery are fundamentally different than most residential sites. With AMI data, the solar and
battery patterns dominate, and the share of weather sensitive loads is smaller. In addition,
homes with solar and battery are more prone to non-routine events such as the adoption of
electric vehicles during the baseline or performance years. End use data greatly reduces the
noise in the data. However, end use data often has more gaps and is not subject to the
accuracy requirements that are applied to whole building AMI data. Therefore, it will be
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important to compare the two data sources where possible to ensure that the end use data that
is provided is accurate.
We plan to use the following data sources as the basis for estimating savings:

e Participant inverter metered historic participant battery charge/discharge data in 15-
minute increments for 1 year prior to the study implementation period and during the
study period.

o PG&E metered participant household level data in hourly increments for 1 year prior to
the study implementation period and during the study period.

We additionally plan to use Sunrun historic participant household data to ensure that the battery
storage end use data is sufficiently accurate to be used for evaluation purposes. The participant
household level data provided by Sunrun will be compared to the PG&E AMI household data to
verify if the data pulled from the inverter is sufficiently similar (within £2%) to the PG&E AMI
data. As both the Sunrun household data and the Sunrun battery charge/discharge data are
pulled from the same inverter, our assumption is that both data sets will have the same level of
accuracy.
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We propose to test six different methods for the accuracy assessment, which are listed in Table
2. The first four methods will leverage whole building AMI data and will include a control group.
The last two methods will leverage battery charge/discharge data and will not include a control
group. This is due to the fact that there is no battery charge/discharge data available for non-
participants.

Table 2: Methods to be Tested for Accuracy Assessment

No. Method Control Battery Whole
Group | Storage End Building
Use Data PG&E AMI
Data

1 CalTrack DID w/GP X X

2 Synthetic Control with Matched GP X X

3 Individually Matched Control DID X X

4 CalTRACK DID with Individual Matched X X

Control
5 TOWT model without controls X
6 CalTRACK model without controls X

The methods we selected vary in terms of the model used, the control group used, how the

control group is incorporated, and how the difference-in-differences is calculated.
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Table 3 summarizes the model, control group, control group incorporation, and differences and
differences calculation leveraged for each method. We discuss each of these components in
greater detail below.
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Table 3: Summary of Method Components

No. Method Regression Who are How is the How is DID
Equation participants being | control group | calculated?
Used matched to? incorporated?
1 CalTrack DID CalTRACK | GP Segment Difference in Recurve
w/GP TOWT differences Difference in
differences
2 Synthetic Alternative | GP Segment Right-hand side | N/A
Control with TOWT variable
Matched GP
3 Individually N/A Stratified Euclidean | Difference in Standard
Matched Control distance matching differences Difference in
DID with Sunrun non- differences
participants
4 CalTRACK DID | CalTRACK | Stratified Euclidean | Difference in Recurve
with Individual TOWT distance matching differences Difference in
Matched Control with Sunrun non- differences
participants
5 TOWT model Alternative | N/A N/A N/A
without controls | TOWT
6 CalTRACK CalTRACK | N/A N/A N/A
model without TOWT

controls
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For methods 2 and 5, the regression specification used for estimating participant impact is
based on the time of week temperature (TOWT) model developed by LBNL2. There are four
components to the regression, which is run on the hourly participant consumption data. The
third component (granular profiles) will be included in method 2 but will not be included in
method 5:

1. Hour-of-week fixed effects. There are 7 x 24 = 168 dummy variables that capture
deviations from the base consumption in each hour of the week.

2. Temperature spline. Between one and seven bins of temperature, with cut points for
each temperature bin set algorithmically to ensure sufficient coverage.

3. Granular profiles4. These are average hourly consumption profiles for a sample of non-
participants in similar segments to the participant. The role of the granular profile is to
capture information about non-weather characteristics of each date-hour that may
influence participant energy consumption. Excluding these granular profiles from the
model result in a simple pre-post model.

4. The error term.

The exact specification is shown in Equation 1:

Equation 1: Seasonal Time of Week Temperature Model

168 b=[2,7] n

kWhp,t = 2(31 * Ii,t) + 2 (Yb * Bb,t) + Z((Sg * GPg,t) + gp,t
i=1 b=1 g

=0

3 Quantifying Changes in Building Electricity Use, with Application to Demand Response Johanna L.
Mathieu, Phillip N. Price, Sila Kiliccote, Mary Ann Piette Lawrence Berkeley National Laboratory April
2011

4 For the residential sector, the granular profiles included in the regression are the four profiles of
customers in each quartile of annual consumption. Participants are assigned granular profiles that match
the participant’s climate zone. For example, participants in CZ 6 are only assigned the four profiles of
customers that are also in CZ 6. The commercial granular profiles are assigned to those with similar
industry segmentation and size in a given climate zone.
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Table 4: Definition of Equation Terms

Symbol Interpretation
kWh, . The observed kWh consumption for participant p in date-hour t
B; The coefficient representing the base energy consumption for hour-of-week i,
above or below the participant average
Ii¢ A dummy variable for each hour-of-week i. Equal to 1 when date-hour t is in that
hour-of-week, and 0 otherwise
Vb The coefficient representing the marginal consumption associated with a one-
degree change in outdoor temperature for temperature bin b
Bp ¢ The value of temperature bin b. The construction of temperature bins is described
in more detail below.
8y The coefficient representing the marginal effect of one kWh change in the control
group granular profile g.
GPy. The average consumption of the granular control group profile g in date-hour t.
Ept The error term for participant p in date-hour t

The temperature spline is comprised of between one and seven temperature bins that relate
outside air temperature to participant consumption. A spline model splits temperature from a
single value into ordered bins that correspond to the degrees Fahrenheit that fall in that bin. As
examples, the temperatures in Table 5, below, can be represented as temperature bins in the
following manner:

Table 5: Relationship between Temperature and Spline Temperature Bins

Public

Temperature B4 B, Bj B, Bg B¢ B,
Condition (F) <30 30-45 45-55 55-65 65-75 75-90 > 90
25F 25
47F 30 15 2
65F 30 15 10 10
83F 30 15 10 10 10 8
101F 30 15 10 10 10 15 11
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To ensure that the relationship between temperature and consumption can be robustly
estimated, there must be sufficient data in each temperature bin. To that effect, the number of
bins used in the regression are modified dynamically by algorithmically removing cut points
between the bins. The procedure for this pruning is described in further detail in Section 3.9 of
the CalTRACK methods®. In brief, the procedure involves:

=

Count the number of hours in each temperature bin B4 through B,
2. If any of bins B, through B¢ have fewer than 20 observations in that range, combine the
observations in that bin with the next highest bin:

a. For example, if bin B, (30-45F) had 17 observations and bin B; (45-55F) has 30
observations, combine B, and B3 to create one bin from 30-55F with 47
observations

3. If B; has fewer than 20 observations, combine it with the next lowest bin until the 20-
observation criteria is met
4. Continue pruning the bins until each bin contains at least 20 observations.

The final element in this Seasonal TOWT model are the granular profiles. These represent the
average granular (8760) consumption of a group of non-participants. Participants are matched
to the correct granular profile(s) based on having similar segmentation, as described in more
detail below. The regression will have one or multiple granular profiles added as explanatory
(right-hand-side) variables. This approach is called a synthetic control and relies on exploiting
the correlations that exist between participant loads and nearby similar customers. These
customers experience similar economic conditions and other unobserved conditions that may
influence energy use. This correlation does not have to be positive to yield useful information,
though in practice it is often easiest to understand the intuition for this approach with positive
correlations. For example, if July 4th falls on a Thursday, many residential premises may have
altered consumption on Friday, July 5th or even earlier in the week as households take
vacation. Including granular profiles of other residential customer segments in the specification
will show this change in consumption during the holiday week. Without the inclusion of the
granular profiles, this information would not be observable in the model and the observed
change in consumption would be misattributed to the effect of program participation.

The weighting of the granular profiles in any given site’s regression model of hourly energy
consumption will be determined via the regression process. Each model also contains weather
and time variables to explain the seasonal variation in energy consumption.

The regression model is estimated independently for each season® in the baseline period, and
then predicted for that season in the reporting period. The predicted hourly consumption in the
reporting period is called the counterfactual consumption. These values represent what the
consumption would have been had the premises not participated in P4P. Gross savings in the
reporting period are simple summations of the hourly impacts by period of interest.

5http://docs.caltrack.org/en/latest/methods.html
6 Seasons are defined as: Summer — June through September. Winter — December through March.
Shoulder — April, May, October, November.
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The CalTRACK hourly model is a time-of-week/temperature (TOWT) pre-post model’ that
combines information about customer energy consumption during each hour of the week and
outside temperature to create a model of electricity consumption.® Detailed documentation is
available at the CalTRACK website. However, the main steps of the method include:

1. Filtering the data to the appropriate time period. The hourly model is run at the monthly
level. To predict usage for July of 2020, the pre-treatment period is June through August
of 2019, with both June and August given less weight than July in the regression
specification.

2. Construction of the occupancy flag. Occupancy is determined at the day-of-week and
hour level, for 24 x 7 = 168 unique states. The variable is constructed as a binary 0 or 1
value for each hour of the week.

3. Construction of the temperature splines. The model includes up to 7 temperature bins.®
Fewer bins may be used if there are insufficient data in individual bins.

4. Running the regression. The regression on the pre-treatment period includes all 168
time-of-week dummy variables, the temperature spline variables, the occupancy binary
variable interacted with the time-of-week dummy variables and the occupancy binary
variable interacted with the temperature splines. The results are predicted using this
model for the post period.

Granular profiles will be matched to individual participants based on each participant’'s segment.
The residential segmentation strategy for developing granular profiles has been tested and
finalized and is shown in the table below. There will be 80 (4 x 5 x 4) distinct segments, each
composed of a minimum of 300 non-participant accounts. Participant segments will be
determined using the characteristics data provided by PG&E and the participant’s AMI data.

7 This model is a variant of the Temperature and Time-of-Week model developed by Lawrence Berkeley
National Laboratory. More detail on this method can be found here: Matthieu, J.L., P.N. Price, S.

Kiliccote, and M.A. Piette, “Quantifying Changes in Building Electricity Use, With Application to Demand
Response,” IEEE Transactions on Smart Grid, 2:507-518, 2011

8 The CalTRACK documentation suggests that this model can be used for any hourly energy consumption
data. Nevertheless, practically speaking gas data is only recorded on a daily basis. As a result, we only
use this method for analyzing electricity consumption at the hourly level.

9 The initial number of bins proposed by the model are: <30F, 30-45F, 45-55F, 55-65F, 65-75F, 75-90F,
>90F.
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Table 8: Approach for Developing Granular Profiles

Climate Zone Group Size Quartiles & Electric Load Shape
Heat

Coastal (Zones 1, 3, and 5) All Electric Heat Load Shape 1

Inland (Zones 2 and 4) 0-25th Percentile PV kW Load Shape 2
Capacity

North Central Valley (Zones 11 | 26-25th Percentile PV kW Load Shape 3
and 12) Capacity

South Central Valley (Zone 13) | 51-75th Percentile PV kW Load Shape 4
Capacity

75-100th Percentile PV kW
Capacity

The second matching method, which is used in methods 3 and 4, leverages stratified Euclidean
distance matching to match individual non-participants to participants. The non-participant
population will consist of Sunrun customers who do not participate in the SRP program.
Participants will be individually matched control via Euclidean distance matching within climate
region, size, group, and load shape by:

Annual usage;

Monthly usage profiles;
Hourly use patterns
Peak kWh
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We use two different difference-in-differences calculations depending on the method
implemented. Method 3 leverages the standard DID calculation. The standard DID calculation
requires that each participant and the corresponding matched control have before and after data
for the same time periods. It can be implemented at different levels of temporal granularity —
e.g., hourly 8760, daily, by peak period, or annually. The first step is to aggregate the usage for
each site and the corresponding matched control to before and after data at level of temporal
granularity desired. At that point, the following equation is applied:

Equation 2: Standard Difference-in-Differences Calculation

Savings,. = (kWh_treat_post, — kWh_treat_pre;)
— (kWh_control_post, — kWh_control_pre;)

Symbol Interpretation

Savingsy The kWh savings for participant p at time period (t)

kWh_treat_post; Observed patrticipant kWh during the reporting period for time period t
kWh_treat_pre; Observed patrticipant kWh during the training (pre-treatment) period t
kWh_control_post; | Observed control KWh during the reporting period for time period t
kWh_control_pre; | Observed control kWh during the training period for time period t
t Is the level of temporal granularity used for the analysis. For the
analysis, the time dimension will be hour-of-year (same week of year
and same hour of week), so it is comparable for the training (pre-
treatment) and reporting period

A key advantage of the standard DID approach is that it is consistent (result by segment always
add up), easy to understand, and easy replicate. It does not rely on regression methods, is
faster to implement, and can be applied to solar customers. Conceptually, on average, the
participants and matched control group usage patterns should be nearly identical before the
intervention and diverge when the treatment group received the intervention. Any pre-existing
differences between the two groups observed during the pre-treatment (training period) are
netted out.

Methods 1 and 4 leverage the “Recurve” DID calculation that is implemented in the CalTRACK
model.’® The method runs a regression model during the training period for each participant
and corresponding matched control. The models are used to predict the kwWh (or regression
counterfactual) during the reporting period for each participant and corresponding matched
control. At that point, the predicted kWh (regression counterfactual) is aggregated for
participants and matched controls, respectively. At that point, the percent difference is
calculated for the control group and removed from the percent difference observed in the
participants.

10 http://docs.caltrack.org/en/latest/methods.html
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Data will be shared with the evaluation team regularly, , though in practice mid-year updates
may be produced on an interim basis. As part of the evaluation, the following data collection and
cleaning and procedures will be performed.

Unit of Analysis: A site will be defined on a per-account number and premise basis. This
ensures that characteristics and hourly AMI interval data are pulled for the correct site
for savings estimation.

Weather Station: Merge hourly weather data from one of the CALMAC weather stations.
11 Weather station mapping and data sufficiency will follow Section 2.4.1 of the
CalTRACK Technical Appendix.

Collect hourly end use data and hourly AMI data. The hourly battery storage end use
data that will be used for the analysis is collected from the inverter in 15-minute
increments. The inverter data will include both net household interval data and end use
battery storage data.

Define the training and treatment periods for out-of-sample testing for the accuracy
assessment: Using pre-treatment data

Define the “blackout” period, Baseline, and Reporting periods for the final evaluation:
Using the project completion data collected during implementation, create a buffer period
in either direction that is not part of the baseline or performance period. The 365 days
prior to the beginning of the buffer are the baseline period. The 365 days following the
buffer are the reporting period.

Merge the granular control profiles: Based on the characteristics of the participant,
merge one or more granular profiles by date and hour.

There are important mechanical considerations regarding the granular profiles that we believe
are important to call out in this plan.

The definition and composition of the profiles will be defined in advance, but the profiles
themselves must be maintained as new meter data becomes available. The procedure
for this maintenance is described in more detail below.

o Because the baseline period model is fitted with the granular profile as an
explanatory variable, the prediction of counterfactual energy consumption in the
performance period requires the profile data be available for the performance
period.

The PG&E premises that make up the synthetic control group profiles will need to be
monitored for any EE participation, account closure, or other significant changes such as
adoption of solar or batteries.

o Alternates for sites that become ineligible to be part of the granular profile are
identified and substituted 1:1 as needed. The procedure for picking and
substituting alternates is described below.

What follows in this section are detailed reviews of the specifics of how savings will be
calculated for each program year.

11 http://calmac.org/weather.asp
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To ensure that the battery storage data is accurate, we will compare the net household interval
data to the net household AMI data provided by PG&E. If the Sunrun and PG&E AMI data are
reasonably similar (within £ 2% on average) then the battery storage end use data will be
considered sufficiently accurate to use for the analysis.

Savings will be calculated using a statistical computing language, such as Stata or Python.
Code for the project can be shared with regulators or other interested parties interested in
replicating savings. While Stata is a proprietary program that requires the purchase of a license
to use, Python or R are open-source tools that are easily accessible. As the program savings
methodology relies on regression modeling, any of these languages should be able to produce
equivalent results.

Population NMEC methods do not make exceptions for site Non-Routine Events (NRES). PG&E
will employ the following screening requirements during the analysis:

o PG&E will remove that account for greater than 4% of the population’s total
consumption.

o PG&E may remove eligible sites from the analysis if it's determined that meter data or
installation data is erroneous.

¢ PG&E will remove customers with a CVRMSE of 0.75 for AMI building level data in the
pre-treatment period.

e PG&E will remove any customers who have installed solar, battery storage, or an
electric vehicle (EV) during the pre-treatment period. PG&E will apply an AMI algorithm
to identify customers with EVs as well as when they started using their home for EV
charging.

Any sites removed from the analysis will be documented in the evaluation reports.

Once we select the best method from the accuracy test, we will calculate the savings for the
reporting period using the best method. As this modeling is done at the hourly level, peak period
kW and kWh values can be easily estimated by summing or averaging the appropriate hourly
impacts.

Energy efficiency measures produce savings that can be weather-sensitive. Measures like

HVAC upgrades, HVAC controls, building envelope retrofits or some behavioral interventions
will have savings that vary not just by time of day, but also by the outside air temperature. For
example, HVAC upgrades might not produce as much savings during a mild summer as they
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would during an extremely hot summer. As a result, the magnitude of savings measured by
population NMEC methods for weather sensitive measures will necessarily be dependent upon
the weather observed in the performance period.

Most types of energy efficiency measures continue to produce savings well beyond the first-year
post-installation, and therefore will deliver benefits in to the future when weather conditions
cannot be known. To account for the grid value of the installed measure(s) over the full useful
life of the project, it is often helpful to produce a weather-normalized estimate of annual savings.
Lighting measures should exhibit limited weather sensitivity, but HVAC, refrigeration, and
weatherization measures could exhibit different savings in a mild summer versus an extreme
summer.

The source for normal weather year data will be CALMAC’s historic weather data. Specifically,
the CZ2022 Weather Data’?. This data is publicly available on CALMAC'’s website and contains
data for 97 stations that map to climate zones across the state. For cross-compatibility, it will be
important to produce the avoided energy savings estimates using the same 97 stations that are
available in the normal weather file.

The weather-normalized estimates of saving are produced using a second-stage model of 8,760
energy savings at the site-level. The procedure involves:

1. Construct the site-level avoided energy use according to the specification described
above.

2. Run the second-stage model in the performance period for each site. This model uses
the 8,760 savings values from step 1 as the dependent variable and estimates
coefficients using historic weather.

3. Predict weather-normalized savings using the CZ2022 weather data and the estimated
coefficients.

4. Summarize the 8,760 weather-normalized savings for each site, enrollment group, and
for the SRP program in total and by summarizing kWh savings during specific periods of
interest (peak, net peak, and off-peak) as appropriate.

Weather-normalization procedures necessarily involve predicting savings for periods that
represent a hypothetical weather-year. That is, they represent savings under a standard
scenario, not specific historic conditions. For this reason, the control granular profiles that
support the development of the avoided energy use cannot be used as part of the weather-

12 per California State Law, Title 24 2022 updates must be in effect by January 1, 2023. Since SRP
installations span 2022 and 2023, but claimable savings for the program are not expected until 2023 or
2024 at the earliest, the CZ2022 data is the most appropriate normalized weather file.
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normalized estimates. The value of their inclusion is in helping ensure that the savings based on
historical weather data are accurate. These savings estimates are then used in the second-
stage model where variation in savings can be explained according to time of week and weather
conditions. The regression model for the weather-normalized estimates is shown in Equation 3.
Note that this model mirrors that used to construct the avoided energy use but removes the
granular profiles from the list of covariates.

Equation 3: Second Stage Model for Weather Normalization

168 b=[2,7]
AEUM =a,+ Z(Bi * Il-'t) + Z (yb * Bb't) + &yt
i=1 b=1

Table 9: Definition of Equation 3 Terms

Symbol Interpretation

AEU, ; The avoided energy use from for participant p in date-hour t
[ The constant for participant p
Bi The coefficient representing the base savings for hour-of-week i, above or below the
participant average
Iit A dummy variable for each hour-of-week i. Equal to 1 when date-hour t is in that hour-
of-week, and o otherwise
Vb The coefficient representing the marginal savings associated with a one-degree change
in outdoor temperature for temperature bin b
By The value of temperature bin b. The construction of temperature bins is described in
more detail below.
Ept The error term for participant p in date-hour t

Weather conditions change from year to year, as shown in Figure 2. As a result, estimates of
weather-normalized savings will likely differ from the avoided energy use estimated using
historic weather. As part of the procedure to estimate weather-normalized savings, PG&E will
compare the two site-level estimates for consistency. This validation will be done by comparing
the participant’s site-specific Cooling Degree Days (CDD) and Heating Degree Days (HDD)
under historic and normal weather conditions to their historic and weather-normalized savings.
The intention of this comparison is to assess whether the difference in savings can be plausibly
attributed to the difference in underlying weather.
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Figure 2: Annual Temperature Distribution by Year Across PG&E
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For example, for a weather-sensitive measure installed January 1%, 2020 in an inland part of
PG&E’s territory, where savings are positively correlated with outdoor temperature, weather-
normalized savings are expected to be smaller than the estimated avoided energy use. This is
because the CZ2022 dataset shows a relatively cooler normal year compared to the calendar
2020 performance year. In contrast, weather normalized savings for 2021 are expected to be
nearly identical to the estimated avoided energy use. Projects that don’t conform to this pattern
will be scrutinized to determine if alternate explanations are plausible.

SRP is designed to deliver incremental savings to PG&E’s existing portfolio of energy efficiency
and demand response programs. The program design centers on compensating projects for the
grid value these SRP projects deliver. This requires processes to prevent over-payment or
under-payment due to dual participation. Along with other project completion details, PG&E will
pass the NMEC modeling team information on current demand response program enrollments
and any energy efficiency measures completed in the twelve months prior to SRP participation.
Participants will not be eligible for any new energy efficiency rebates during their three-month
performance period.
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PG&E offers full-suite, supply-side demand response programs for the residential sector. The
addition of the statewide Emergency Load Reduction Program (ELRP) in 2022 will further
increase DR saturation among potential participants. While it would be cleaner from an M&V
standpoint to disallow dual participation in SRP and DR programs, PG&E believes this would
block off an excessive portion of the market and make it difficult to achieve the targeted
participation levels. Our proposed approach to avoid SRP from including DR impacts is as
follows:

o Exclude DR event hours from the baseline model and performance period. If DR events
begin or end mid-hour exclude the entire hour.

e Also exclude the hour prior to and following DR events to account for pre-cooling, or
post-event snapback which lead to DR participants having higher load than they would
otherwise.

o Set SRP performance equal to 0.0 kwh during any excluded hour in the performance
period.

o This ensures that sites dually enrolled in SRP and DR cannot receive
compensation from the SRP for DR reductions during the summer of 2022 or
2023. This will be communicated clearly to Sunrun as it has bearing on the
settlement calculation. We anticipate that this approach to avoid double payment
will affect less than 40 hours a year and will avoid needless analytical complexity.

o Italso means that DR events in the baseline period will not bias participant
baseline up or down unfairly.

o It ensures baselines that measure the incremental change in daily peak, net load
peak, and off- peak energy use.

Data collection for purposes of M&V and settlement falls into three primary categories:

1. Population characteristics and load data for development of the control group (one-time).
Our testing and determination of the recommended segmentation and modeling strategy
was based on large volumes on AMI data. Data transfer for production and maintenance
of granular profiles is underway, while PG&E develops the capability to produce these
in-house.

2. Participant information (one time). Sunrun will provide a robust set of information about
the participating customer, the battery brand and capacity, the expected energy savings,
the date the customer was enrolled. etc.

3. Along with the project information, customer characteristics, and other metadata
associated with initial project completion package, PG&E extract and transfer the last 12
months of hourly AMI data for the new set of participating sites.

4. Because meter data is used to estimate program performance and determine
compensation for aggregators, participant-to-meter correspondence is critical to program
success. Sunrun is responsible for ensuring that the correct contract number (service
account number) is provided to PG&E as this will be the basis of all further data requests
and analysis.

5. Ongoing transfers of hourly AMI load data. Includes all accounts that make up the
granular profiles as well as all participants that comprise that year’s program cohort.
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6. Ongoing transfers of hourly end use load data. Includes all participants. End use data
will be collected from battery storage inverters and will, at a minimum, include battery
storage charge-discharge data and net premise load data. Household data (data without
any btm end-uses) and solar generation data will also be collected where available to
better inform the net-load analysis.
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The following tables provide the data elements that will be provided by PG&E and Sunrun,
respectively, to support the data analysis described in this document. Data provided by Sunrun
will be provided to PG&E, which will subsequently provide the data to the third-party evaluator.
This will ensure that the data meets the transmission and security requirements established by
PG&E.
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Table 10: Program Data Requirements

Request Detail Purpose/notes
1. Relevant IDs (premise, person, service
PG&E customer account) Responsible: PG&E
characteristic file for | 2. Customer name and zip code
all Participants 3. Rates and effective dates of rates (including Purpose:
TOU default if applicable) from October 2020 Customer
onward characteristics will
4. Weather station name and ID be used to
5. Local capacity are and sublap produce results by
6. Climate zone segment (if
7. Zip code applicable), to
8. Weather station identify current
9. EV status indicator (Y/N) and earliest date site | customer DER
went on EV TOU rate status and to
10. Distributed generation information for solar determine whether
and battery storage including: customer can be
11. Date(s) of installation or interconnection, evaluated
12. Types of generation (solar, battery, wind etc.)
13. Installed capacity (kW)
14. Inverter size (kW)
15. Brand of battery (Tesla/LG) if available
16. Total kWh of storage, if available
17. ELRP Enrollment Information
18. ELRP program
19. Dates of enrollment and de-enrollment (if
applicable)
1. Relevant IDs: premise, service point
Hourly AMI data for | 2. Date Responsible: PG&E
each program 3. Hour
participant from one | 4. kW-IN Purpose: To
year prior to 5. kW-0UT analyze load
program enrollment | 6. QC code, if applicable patterns and

through current date

assess impacts.

Historic and ongoing
Participant battery
charge/discharge
data in 15-minute
increments from one
year prior to
program enroliment
through current date

Required fields for all brands:

iel
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PG&E service agreement and meter ID
Device ID

Date

Time stamp

Battery charge / discharge

ds requested if available for battery brand:
Battery state of charge (if available)

Share (%) of battery reserved for backup
Whether the site was being dispatched for a DR
event

Customer battery operation settings (e.g.,
backup only, self-powered, time-based
control balanced, time-based control cost-

Responsible:
Sunrun to provide
to PG&E for use by
evaluator

Purpose: Used to
analysis of battery
load patterns and
program response.
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savings). If the customer has enabled time-
based control, please provide the peak hours
set by the customer.

1. PG&E service account and meter ID
Historic and ongoing | 2. Device ID Responsible:
participant whole 3. Date Sunrun to provide
home in 15-minute 4. Time stamp to PG&E for use by
increments from one | 5. Whole home usage evaluator
year prior to a. kW-IN
program enroliment b. kW — OUT (if applicable) Purpose: Used as
through current date a comparison with
PG&E whole
home data and to
supplement load
pattern analysis.
1. PG&E service account and meter ID
Historic and ongoing | 2. Device ID Responsible:
participant solar 3. Date Sunrun to provide
production data in 4. Time stamp to PG&E for use by
15-minute 5. Solar production (kW — OUT) evaluator
increments from one
year prior to Purpose: Used to
program enrollment supplement load
through current date pattern analysis.
1. PG&E service account and meter ID
Program 2. Device ID Responsible:
participation 3. Device Type (e.g., battery, solar, inverter, Sunrun to provide
characteristics household) to PG&E for use by
4. Device brand PG&E
5. Device Installation Start Date
6. Device Installation End Date Purpose:
7. Device capacity kW Determine
8. Device capacity kWh (if applicable) program start date
9. Program enrollment date and determine

whether customer
has sufficient data
to complete the
analysis.
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