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PACIFIC GAS AND ELECTRIC COMPANY
CHAPTER 1
BACKGROUND AND POLICY

Introduction

The purpose of this chapter of Pacific Gas and Electric Company’s (PG&E)
March 29, 2021 Supplemental Testimony in PG&E’s 2020 General Rate Case
(GRC) Phase Il (GRC Ph. II; A.19-11-019) is to provide the policy background
and context for PG&E’s proposal for an opt-in Real Time Pricing (RTP) pilot for
Commercial and Industrial (C&I) customers, and proposed dynamic pricing rate
design and preferences research for the Residential and Agricultural (Ag)
customer classes. PG&E anticipates the C&l RTP Pilot rate would be available
to commence by the summer of 2023 and proposes a pilot duration of 24
months.l PG&E estimates the incremental costs of the C&l RTP Pilot to be
between $7.8 to $11 million over about three years, and is requesting authority
to record those costs in a memorandum account for recovery in a future GRC
Phase | (GRC Ph. I) proceeding or through a separate application. PG&E
proposes to conduct rate design and preferences research and further
benchmarking for the Ag and Residential customer classes because more
information is needed regarding Ag and Residential customer interest and ability
to respond to an RTP rate versus other dynamic rate structures.

The benchmarking efforts PG&E has undertaken thus far support its
proposal for a concurrent two-pronged approach, described in Section 7, as the
initial step to evaluate the potential of RTP: Prong I) an RTP Pilot for C&l
customers; and Prong 1) rate design and preferences research for Residential
and Ag customers. If warranted by research results, a further step could be a
new dynamic pricing rate or pilot for Residential and/or Ag customers.

Benchmarking results, summarized in Section 3, show ample evidence from
53 active Non-Residential RTP rate schedules offered by regulated U.S. utilities

This estimated timing for the commencement of the C&|l RTP Pilot rate is dependent on
the timing of PG&E’s Complex Billing System replacement project, and the timeline for
programming a rate for the Day-Ahead Hourly Real Time Pricing Commercial Electric
Vehicle Pilot (DAHRTP-CEYV Pilot or CEV RTP Pilot) proposed in Application

(A.) 20-10-011. See Chapter 5 for further details on PG&E’s Complex Billing System
replacement project plans and impacts on implementing the C&I RTP Pilot.

1-1
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that some large C&I customers have enrolled in and have benefited from RTP,
and provided load response to support the electricity grid. On the other hand,
PG&E observes that there is limited experience with Residential and Ag RTP
programs in the U.S., and the California Energy Commission (CEC) is only in the
very early stages of activities to develop automated price responsive technology
and standards. Therefore, PG&E has concluded it is premature to propose an
RTP pilot for Residential and/or Ag customers, but rather proposes to study
these customers' preferences across a range of dynamic pricing options. The
proposed rate design and preferences research would evaluate customer
preferences for RTP as well as other dynamic pricing rate structures, and how
enabling technologies like smart thermostats, including their costs, affect those
preferences. Although PG&E has not developed a specific estimate of the costs
to conduct this rate design and preferences research, based on previous
experience conducting this type of research, PG&E expects the costs to be in
the range of $400,000 to $700,000. PG&E is requesting authority to record
these costs, in addition to the C&I RTP Pilot costs, in a memorandum account
for recovery in a future GRC Ph. | proceeding, or through a separate application.

This chapter is structured as follows: (1) Impetus for Evaluating RTP in
California Now; (2) Regulatory Background; (3) RTP Benchmarking; (4) RTP
Objectives; (5) RTP Issues From Administrative Law Judge’s (ALJ) August 27,
2020 Ruling; (6) Customer Segmentation; (7) PG&E’s Proposed Two-Pronged
Approach for RTP; (8) Cost Recovery; (9) Organization of Exhibit; and
(10) Conclusion and Summary of PG&E’s RTP Proposals.

1. Impetus for Evaluating RTP in California Now
California is an international leader in advancing solutions to climate
change. Senate Bill 100 (SB) charts the State’s commitment to a
carbon-free electricity sector by 2045,2 while the California Public Utilities
Commission’s (CPUC or Commission) Building Decarbonization Proceeding

SB No. 100, (2017-2018 Reg. Sess.) § 5, codified in Cal. Govt. Code Section 65302,
states, “It is the policy of the state that eligible renewable energy resources and
zero-carbon resources supply 100 percent of all retail sales of electricity to California
end-use customers and 100 percent of electricity procured to serve all state agencies
by December 31, 2045,” at
<https://leginfo.legislature.ca.gov/faces/billNavClient.xhtmI?bill id=201720180SB100>,
accessed March 27, 2021.

1-2
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(Rulemaking (R.) 19-01-011) is working to meet the State’s building
decarbonization goals established pursuant to Assembly Bill (AB) 3232.3
State policies also call for decarbonizing the transportation sector through
electrification,4 as transportation is the largest source of greenhouse gas
(GHG) emissions in California.® The dual goals of decarbonizing the electric
sector, and electrifying transportation and other sectors, combined with the
intermittency of clean energy resources will require coordination between
supply and demand to achieve demand flexibility, which is needed to ensure
the reliability, and cost-effectiveness of the grid. This can be achieved on
the supply side through the deployment of more storage, and on the
demand side through load management tools, such as potentially RTP, that
can incentivize increased or decreased load response at all hours of the
day.

Economists have theorized that RTP is one of the most efficient means
of load management to enable a cost-effective transition to a high
intermittent renewable generation electricity sector.6 PG&E proposes a C&I
RTP Pilot to evaluate customer interest acceptance, aggregate load
response, and customer bill impacts (risk and reward). The proposed C&l
RTP Pilot rate structure would replace the generation component of the C&l

AB 3232, Friedman. Zero-emissions buildings and sources of heat energy. “This bill
would require the commission, by January 1, 2021, to assess the potential for the state
to reduce the emissions of greenhouse gases from the state’s residential and
commercial building stock by at least 40% below 1990 levels by January 1, 2030.”
Described at
<https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB3232>
, accessed March 27, 2021.

For example, the State’s incentive program for Heat Pump Water heaters is described
at <https://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=6442465700>,
accessed March 27, 2021.

Governor’'s Executive Order No. B-48-18 (January 26, 2018) calls for at least 250,000
EV charging stations by 2025, and 5 million zero-emission vehicles by 2030, at
<https://leqinfo.legislature.ca.gov/faces/billNavClient.xhtmI?bill id=201720180SB100>,
accessed March 27, 2021.

California Air Resources Board, California GHG Emissions for 2000 to 2018; Trends of
Emissions and Other Indicators (2020 Ed.), p. 5, Figure 3, at
<https://ww2.arb.ca.gov/ghg-inventory-data>, accessed March 27, 2021.

Frank A. Wolak, The Role of Efficient Pricing in Enabling A Low-Carbon Electricity
Sector (Mar. 31, 2019), at <http://web.stanford.edu/group/fwolak/cqi-
bin/sites/default/files/eeep8 2 03 Wolak-29-52.pdf>, accessed March 27, 2021.

1-3
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B-19 and B-20 rate schedules, and is based on California Independent
System Operator (CAISO) day-ahead market (DAM) wholesale prices, with
a capacity adder based on day-ahead (DA) forecasts of Adjusted Net Load
(ANL) and a revenue neutral adder.” The specifics of PG&E’s C&l RTP
Pilot proposal are supported by the results from benchmarking RTP
programs offered by regulated utilities in the United States (U.S.).8 PG&E’s
C&l RTP Pilot proposal recognizes the need to incorporate unique aspects
of PG&E's electric utility regulatory environment, including (1) differences in
CAISO wholesale market volatility compared to other regions due to the high
penetration of renewables, (2) the form of retail competition in California,
and (3) State policy goals driving the development of load management and
electrification as the method for achieving a cleaner more efficient electric
grid using a variety of load management approaches.9

Given that benchmarking results did not indicate that Residential and
Ag customers have had much experience with RTP, PG&E proposes that
RTP for Residential and Ag customers be evaluated separately, starting with
rate design and preferences research and further benchmarking.

The ANL is equal to total customer load minus the total generation from GHG-free
resources (wind, solar and other renewables; nuclear; and hydro generation). Thus,
ANL represents the amount of load that must be met by thermal generation plus
unspecified imports and energy storage. The capacity adder is calculated using a Peak
Capacity Allocation Factor based on ANL above a threshold, times the Marginal
Generation Capacity Cost.

See Chapter 2 for summary of RTP benchmarking results.

Examples that PG&E suggests include but are not limited to: rate riders (e.g., Smart
Rate and PDP); DR Programs (e.g., Capacity Bidding Program (CBP) SmartAC, Base
Interruptible Program (BIP)); Energy Efficiency (EE) (e.g., EE Pay for Performance);
Bilateral Contracts (e.g., a Resource Adequacy (RA) only contract from a DR resource);
and, pilots (e.g., the DRAM Pilot or the Emergency Load Reduction Pilot).

See also, CPUC, Capacity Valuation for Behind-the-Meter Hybrid Resources Workshop
(PowerPoint presentation, November 2020) Demand Response (DR) Bifurcation, p. 41,
at

<https://www.cpuc.ca.gov/uploadedFiles/CPUC Public_Website/Content/Utilities_and |
ndustries/Energy/Energy Programs/Electric_Power Procurement and_Generation/Pro
curement_and RA/RA/Official%20BTM%20Workshop%20slides.pdf>, accessed
March 27, 2021.

1-4
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2. Regulatory Background

a. Request for Intervenor Testimony on RTP Issues and Bifurcation
The ALJ in PG&E’s 2020 GRC Ph. Il issued a ruling on
August 27, 2020 in this proceeding encouraging parties to present RTP
rate design proposals in their Fall 2020 prepared testimony.10 On
November 20, 2020, the Agricultural Energy Consumers Association
(AECA), Joint Advanced Rate Parties (JARP), and Small Business
Utility Advocates (SBUA) submitted testimony in PG&E’s GRC Ph. II
that included proposals related to RTP rate design.11
In January 2021 through the date of this testimony, PG&E convened
both formal and informal settlement discussions with all known
GRC Ph. Il parties interested in RTP issues.12 On January 27, 2021,
Public Advocates Office at the California Public Utilities Commission
(Cal Advocates) filed a Joint Motion to bifurcate PG&E’s GRC Ph. Il
procedural schedule and establish a separate track for RTP issues, with
support from Enel X North America, Energy Users Forum (EUF), JARP,
OhmConnect, PG&E and SBUA, noting that no other interested party

10

11

12

“[T]he Commission has previously indicated its support, in principle, for dynamic rates,
including RTP rates. In its 2019 decision denying a petition for rulemaking

(Decision (D.)19-03-002), ... reiterated that new dynamic rate designs can, and should,
be addressed in individual utility GRC. The Commission found that the ‘analysis of a
particular utility’s costs and billing determinants in GRC Phase Il proceedings is
essential to the task of rate design, including ... RTP tariffs.” (D.19-03-002, Finding of
Fact 12). In other words, a specific RTP rate proposal should be made and evaluated
in the individual utility’'s GRC Phase Il proceeding. This email ruling seeks to follow the
guidance of D.19-03-002 by inviting intervenor testimony on this rate design issue in the
instant proceeding.” ALJ Doherty Email Ruling (August 27, 2020).

Shortly before that, on October 23, 2020, PG&E filed an application presenting its
proposal for an RTP pilot focused on CEV customers (A.20-10-011), discussed in
greater detail below. Although the ALJ denied requests to consolidate RTP rate design
issues into a single proceeding, the ALJ acknowledged that these two proceedings
should be coordinated as they include many aspects of RTP that overlap. PG&E
agrees that careful coordination between these two proceedings is important. This
Supplemental Testimony’s C&l RTP Pilot proposal builds from and expands on the CEV
RTP proposal in A.20-10-011, to help facilitate coordination and minimize potential
disconnects.

The Parties to the GRC Ph. Il who have indicated an interest in and have thus far
participated in at least one of these RTP settlement discussions include: AECA,
California Farm Bureau Federation (CFBF); California Large Energy Consumers
Association; Center for Accessible Technology; EUF; Federal Executive Agencies;
JARP; Joint Community Choice Aggregators; PG&E; Cal Advocates; and SBUA.

1-5
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objected to this Joint Motion. On February 2, 2021, the ALJ granted the
Joint Motion to bifurcate RTP issues. On February 16, 2021, Assigned
Commissioner Shiroma issued an Amended Scoping Memo and Ruling
in A.19-11-019, establishing the following schedule for the GRC Ph. II's
RTP issues:

TABLE 1-1

SCHEDULE FOR BIFURCATED RTP ISSUES IN GRC PHASE Il (A.19-11-019)

Line
No. Event Date
1 PG&E Supplemental Testimony March 29, 2021
2 Intervenors’ Responsive Testimony May 28, 2021
3 Rebuttal Testimony July 30, 2021
4 Evidentiary Hearings September 2021 (exact dates
to be determined)
5 Opening Briefs Mid-October 2021
6 Reply Briefs Mid-November 2021
7 Proposed Decision ~February 2022
8 Commission Final Decision expected ~March 2022
Given the bifurcation of RTP issues adopted by the
February 2, 2021 ALJ Ruling and the ongoing settlement discussions
with Parties, PG&E will not use this March 29 supplemental testimony to
address all of the RTP proposals from JARP, SBUA, and AECA that
were included in their opening testimony in this proceeding on
November 20, 2020. PG&E plans to comprehensively address the
Parties’ RTP proposals that are included in their opening testimony, and
any updated or new proposals that are submitted in Parties’ responsive
testimony (to be served May 28, 2021), in PG&E’s rebuttal testimony (to
be served July 30, 2021).
b. Cross-Over Issues With the CEV RTP Pilot

As mentioned above, there is another PG&E proceeding pending
before the Commission involving RTP issues that cross-over with the
RTP issues in this proceeding. Specifically, on October 23, 2020, PG&E
filed its proposal for a CEV RTP Pilot.13 This proposal was required by
D.19-10-055, which directed PG&E to file an application for a dynamic

13 Application of PG&E for Approval of its Proposal for a CEV RTP Pilot, A.20-10-011
(Oct. 23, 2020).
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rate option for CEV customers no later than 12 months after the
effective date of D.19-10-055.14

On two different occasions, PG&E filed Motions to consolidate all of
the RTP rate design issues from both the CEV RTP Pilot proceeding
and the GRC Ph. Il into a single proceeding, 1> but these requests were
denied. Specifically, the more recent of these denial rulings, issued on
January 15, 2021 (January 15, 2021 Ruling) cited differences in the
objectives for RTP in these two cases:

While there is a certain amount of overlap between the RTP issues
considered in A.19-11-019 and the dynamic electric vehicle (EV)
rate option being considered in A.20-10-011, there are important
differences that continue to justify separate consideration in distinct
proceedings. The dynamic EV rate option being considered in
A.20-10-011 was ordered by a previous Commission decision and
intends to respond to significant state policy goals that seek to

electrify California’s transportation sector.16
It noted that the August 27, 2020 ALJ Ruling in the GRC Il proceeding
(inviting intervenor testimony on RTP rates) had cited a different primary
objective for GRC Ph. Il RTP proposals.17 Namely, it noted that RTP
proposals in the GRC Ph. Il were invited: “[i]n the interest of evaluating
rate designs that advance the benefits of increased grid reliability and
California’s goal of addressing GHG emissions.”18

The January 15, 2021 Ruling did acknowledge that there is a certain
amount of overlap between the RTP issues considered in these two
cases. Thus, the January 15, 2021 Ruling encouraged coordination
between the two proceedings, including having PG&E complement the
record of either proceeding with information on the progress made in the

other proceeding for parties and decision-makers to consider.

14
15

16
17
18

D.19-10-055, p. 75, Ordering Paragraph (OP) 9.

PG&E's Mation to Consolidate Its DAHRTP-CEV Pilot Application With PG&E’s 2020
GRC Ph. Il for Real-Time Pricing Issues, A.19-11-019 (November 10, 2020), and
PG&E’s Motion to Consolidate RTP Issues Into a Single Proceeding, A.19-11-019
(December 18, 2020).

ALJ Doherty Email Ruling (Jan. 15, 2021).
ALJ Doherty Email Ruling (Aug. 27, 2020).
ALJ Doherty Email Ruling (Aug. 27, 2020).
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The currently adopted schedule below in Table 1-2 for the CEV RTP
Pilot proceeding is on a schedule with testimony, evidentiary hearings,
briefing and decision milestones that are a few months earlier than the
schedule in Table 1-1 above for the GRC Ph. Il RTP bifurcated track:

TABLE 1-2
PROCEDURAL SCHEDULE FOR CEV RTP PILOT PROCEEDING (A.20-10-011)

Line Bifurcated GRC Phase |l
No. Event CEV RTP Pilot Timeline RTP Issues Timeline
1 PG&E Supplemental March 29, 2021 March 29, 2021
Testimony
2 Intervenors’ Responsive March 29, 2021 May 28, 2021
Testimony
3 Rebuttal Testimony served April 26, 2021 July 30, 2021
4 Meet and Confer Report May 12, 2021 N/A
5 Evidentiary Hearings June 2021 (exact dates to be  September 2021 (exact
determined) dates to be determined)
6 Opening Briefs July, 2021 Mid-October 2021
7 Reply Briefs August, 2021 Mid-November 2021
8 Proposed Decision ~October 2021 ~February 2022
9 Commission Final Decision ~November 2021 ~March 2022
expected

The GRC Ph. Il C&l RTP Pilot proposal presented in this
Supplemental Testimony is separate from the CEV RTP Pilot, but in
order to facilitate coordination and efficiency, the two RTP Pilots will
share a common rate design,19 a customer enablement platform, billing,
and other system interfaces. The detailed plans for these elements of
the C&I RTP Pilot are presented in Chapter 4, Rate Design, and
Chapter 5, Pilot Plan. If the Commission were to adopt a significantly
different RTP rate design approach in its final decision on PG&E’s CEV
RTP Pilot, that would change assumptions, costs and timing underlying
this GRC Ph. Il RTP proposal. See Table 1-11 in the Conclusion
section below for a summary of PG&E recommendations regarding
issues that cross-over between the CEV and C&l RTP Pilots.

19 The shared rate design is described in Chapter 4 and consists of DA hourly generation
prices from the CAISO wholesale market, a daily forecasted hourly capacity adder and
a revenue neutral adder. The non-generation part of the rate remains the same as the
customer’s otherwise applicable tariff.

1-8
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c. Other Investor-Owned Utility (IOU) Proceedings Relating to RTP

The issue of RTP rate design is also being addressed in other

Commission 10U proceedings, as follows:

San Diego Gas & Electric (SDG&E) GRC Ph. Il (A.19-03-002) — In
the SDG&E GRC Ph. Il proceeding, JARP submitted opening
testimony on April 6, 2020, which proposed that RTP rate schedules
be provided for “all residential, general service, and agricultural
customers.”20 On July 17, 2020 the ALJ in that proceeding issued a
ruling authorizing supplemental written testimony on some specific
RTP rate issues. On September 15, 2020, SDG&E submitted
testimony rebutting JARP’s RTP proposals. As of the date of this
testimony, a decision was pending in SDG&E’s GRC Ph. Ii
proceeding. PG&E notes that SDG&E already has a DA hourly
Vehicle-Grid Integration (VGI) RTP rate for CEV customers, that
was introduced in January 2016 with their Power Your Drive (PYD)
Pilot. As of September 16, 2019, the PYD VGI RTP rate had

254 customers with 3,040 charging ports expected at site
completion.21 SDG&E’s PYD Pilot and VGI RTP rate schedule is
discussed further in Chapter 2.

Southern California Edison Company (SCE) GRC Phase |l
(A.20-10-012) - Because SCE’s GRC Ph. Il proceeding has not yet
been scoped, it is not clear if RTP will be addressed in that
proceeding. SCE already has RTP rate schedules that have been
available for certain Non-Residential customers as early as 1987,
with ~102 participants as of September 4, 2019.22 SCE'’s offering
provides one of seven pre-determined sets of 24-hourly prices

20 A.19-03-002. Joint Opening Brief of California Solar & Storage Association,

21

OhmConnect, Inc., and California Energy Storage Alliance (“Joint Advanced Rate
Parties”) and Enel X North America, Inc. p.v.

Electric VGI Pilot Program (“Power Your Drive”) Ninth Semi-Annual Report of SDG&E,
R.18-12-006 (October 14, 2020), p. 2. Described at
<https://www.sdge.com/sites/default/files/requlatory/R.18-12-006%20Ninth%200ct%20

2020%20PYD%20Final%20Report%2010%2014%202020.pdf>, accessed March 27,

2021.

22 gee Chapter 2 for a detailed description of SCE’s RTP offerings.
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based on a temperature trigger and does not pass through prices
from the wholesale market. SCE states in their GRC Ph. Il opening
testimony, “SCE will continue to explore the opportunity to
incorporate wholesale energy prices from the CAISO into the RTP
rate design upon implementation of SCE’s Customer Service
Re-platform (CSRP) initiative.”23

d. CEC Load Management Activities

The CEC is undertaking significant initiatives to advance RTP for the

purpose of load management through the Load Management

Rulemaking,24 the California Flexible Load Research and Deployment

Hub (CalFlexHub),23 and through the Flexible Demand Appliance

Standards:26

e CEC Load Management Rulemaking — The CEC is pursuing
hourly and/or sub-hourly energy pricing through its Load
Management Rulemaking proceeding. The goal of the Rulemaking
is to, “form the foundation for a statewide system of time and
location dependent signals that can be used by automation enabled
loads to provide real-time load flexibility on the electric grid.”27 The
Rulemaking also proposes to require hourly or sub-hourly rates for
all customer classes as reflected in their Load Management
Standard tariff revisions, “[o]n or prior to March 31, 2023, utilities

23
24

25

26

27

A.20-10-012, SCE-04, p. 66, Lines 13 to 15.

CEC, 2020 Load Management Rulemaking Docket #19-OIR-01, at
<https://www.energy.ca.gov/proceedings/energy-commission-proceedings/2020-load-
management-rulemaking>, accessed March 27, 2021.

CEC, GF0O-19-309 —CalFlexHub, at <https://www.energy.ca.gov/solicitations/2020-
09/gfo-19-309-california-flexible-load-research-and-deployment-hub>, accessed
March 27, 2021.

CEC, Flexible Demand Appliance Standard. Described at
<https://www.enerqy.ca.gov/proceedings/energy-commission-proceedings/flexible-
demand-appliances>, accessed March 27, 2021.

Herter, Karen, and Gavin Situ. 2020. Analysis of Potential Amendments to the Load
Management Standards: Load Management Rulemaking, Docket Number 19-OIR-01.
CEC. Publication Number: CEC-400-2021-003-SD. p. iii, at
<https://efiling.energy.ca.gov/GetDocument.aspx?tn=237283%3e,%20accessed%20Ma
rch%2027,%202021.>, accessed March 27, 2021.
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shall apply for approval of at least one hourly or sub-hourly marginal
cost rate for each customer class.”28

e CalFlexHub — Related to the 2020 Load Management Rulemaking,
the CEC launched CalFlexHub, a $16 million pilot hub anticipated to
operate from 2021 through 2025 with administration by Lawrence
Berkeley National Laboratory. Among other objectives, CalFlexHub
will, “[d]evelop advanced signal-responsive (price, marginal GHG
emissions, etc.) and interoperable technology solutions that enable
commercialization and market adoption of flexible demand
resources.”29 Technologies to be considered include but are not
limited to, “heat pump water heaters, refrigeration equipment,
thermostats and HVAC controls, ductless heat-pumps, pool and spa
pumps, and heaters, EV charging equipment and EV-dedicated
communications, plug load control devices, batteries, and other
end-use technologies in Residential and Commercial buildings that
can be cost-effectively controlled to provide load-flexibility.”30 The
CEC expects to have the results of CalFlexHub projects by 2024.31

« Flexible Demand Appliance Standards — The CEC’s
implementation of SB 4932 through the CEC'’s Flexible Demand
Appliance Standards aims to “promote technologies to schedule,

28

29

30

31

32

Herter, Karen, and Gavin Situ. January 2021. Draft Analysis of Potential Amendments
to the Load Management Standards: Load Management Rulemaking, Docket Number
19-OIR-01. CEC. Publication Number: CEC-400-2021-003-SD. p. 57, at
<https://efiling.energy.ca.gov/GetDocument.aspx?tn=237306>, accessed March 29,
2021.

CEC. GFO-19-309 - CalFlexHub. “Application Manual Addendum 02 ADA” p. 11, at
<https://www.energy.ca.gov/solicitations/2020-09/gfo-19-309-california-flexible-load-
research-and-deployment-hub>, accessed March 27, 2021.

CEC. GFO0-19-309 - CalFlexHub. “Application Manual Addendum 02 ADA" p. 11, at
<https://www.energy.ca.gov/solicitations/2020-09/gfo-19-309-california-flexible-load-
research-and-deployment-hub>, accessed March 27, 2021.

R. 19-OIR-01. CEC. “Presentation LMS Overview — 2020-10-14.” March 21, 2021.
Slide 25, at
<https://efiling.energy.ca.gov/GetDocument.aspx?tn=237248&DocumentContentld=704
30>, accessed March 27, 2021.

Sen. Bill 49 (2019-2020 Reg. Sess.), at
<https://leqginfo.legislature.ca.gov/faces/bill TextClient.xhtml?bill id=201920200SB49>,
accessed March 27, 2021.
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shift, and curtail appliance operations to support grid reliability,
benefit consumers, and reduce GHG emissions associated with
electricity generation.”33 The effective date of the initial standards
is Q3 of 2023.34

1) CEC Load Management Activities — Conclusion

The CEC Load Management Rulemaking, CalFlexHub, and
Flexible Demand Appliance Standards indicate that the technology,
communication standards, and user acceptance that underpin RTP
are nascent and still undergoing piloting and testing. It is important
to note that, even if some household devices start arriving with
built-in price response technology, for some households it may only
represent a small portion of the whole home load. The material
portion of the whole home load will not be price responsive. PG&E
appreciates that the Commission is doing its part to explore the
potential of RTP, and at the same time encourages the Commission
to include the CEC’s RTP-related efforts and timing to demonstrate
automated response to RTP signals when considering the
customer-segment specific timelines for implementing RTP. For
example, it is more likely that RTP could be successful for large
customers that already have battery storage or energy management
systems with automated response to prices signals and/or energy
managers, rather than a full-scale rollout to all customer classes.

3. RTP Benchmarking
In late 2020 and early 2021, PG&E conducted research to understand
the state of RTP offered by regulated utilities in the U.S. through an Electric

33

34

CEC. Steffensen. Staff White Paper. Introduction to Flexible Demand Appliance
Standards (Nov. 2020), p. i, at
<https://efiling.energy.ca.gov/GetDocument.aspx?tn=235899>, accessed

March 27, 2021.

CEC. Steffensen. Staff White Paper. Introduction to Flexible Demand Appliance
Standards (Nov. 2020), p. 12, Table 2: Estimated Timeline of 2022 Flexible Demand
Appliances Rulemaking, at
<https://efiling.energy.ca.gov/GetDocument.aspx?tn=235899>, accessed

March 27, 2021.
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Power Research Institute (EPRI) Benchmarking Study,35 and conducted a
deeper evaluation of selected dynamic pricing offerings by SCE, SDG&E,
Commonwealth Edison (ComEd), Oklahoma Gas & Electric (OG&E), and
Griddy. This research is described in more detail in Chapter 2. The EPRI
Benchmarking Study represents a comprehensive review of the universe of
RTP plans that have been offered by regulated utilities across the U.S. In
addition, the EPRI Benchmarking Study provides a framework and
taxonomy for dynamic pricing and RTP also summarized in Chapter 2.

a. RTP Benchmarking Key Findings
Table 1-3 below provides a summary of the key findings of the
benchmarking research. See Chapter 2 for more details and

references.

35 EPRI, Benchmarking Study of US Regulated Utility RTP Programs, Architecture and
Design Final Report (March 2021). See Appendix A for the complete report.
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TABLE 1-3
KEY FINDINGS FROM EPRI BENCHMARKING STUDY AND OTHER RTP
PROGRAM RESEARCH

Line
No.

Energy Service Provider
(ESP)

Topic

Key Findings

EPRI Benchmarking
Study of RTP Programs
offered by U.S.
Regulated Utilities

Availability

The study verified 55 currently active RTP rate schedules
offered by regulated utilities in the U.S.; 51 open for new
enrollment, while 4 are operating only for customers
currently on the service and not available for new
subscribers.

RTP Obijectives

The impetus for most utilities’ RTP offerings were to: offer
required Provider of Last Resort (POLR)® service in a fully
competitive retail energy market; as an economic
development incentive to encourage customers to expand
load; to encourage peak demand reduction and associated
environmental and system benefits; to provide options for
customers to save money on their bills; and/or to promote
successful and cost-effective transportation electrification.
Load management was not specifically cited as an
objective of RTP programs, although the markets where
these RTP rates are offered do not share the
characteristics of the CAISO market that are driving the
need for a comprehensive load management approach.

Customer
Interest in RTP

Most active RTP programs offered by regulated utilities in
the U.S. have been optional® and have involved large C&I
customers.

Only two of the 55 active RTP rate schedules were
specifically for Residential customers.

Only two of the 55 active RTP rate schedules ere
specifically for Ag customers, both offered by SCE.

Eligibility

10 of the 55 active RTP rate schedules are mandatory as
POLR offerings in New York, Pennsylvania, and Delaware,
states with full retail choice.

Eligibility is typically related to a megawatt (MW) size
threshold, based on minimum demand or monthly peak
demand, and often limited to those with larger electric
loads.

e 35 of the 55 active RTP rate schedules are limited
to customers with demand greater than 100
kilowatt (kW)

Cost Shift and
Revenue
Under-collection

Interviewees cited cost shift and revenue under-collection
as sensitive topics; however, none indicated that they have
been required to track, study or address them.

1-14
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TABLE 1-3

KEY FINDINGS FROM EPRI BENCHMARKING STUDY AND OTHER RTP PROGRAM

RESEARCH

(CONTINUED)

Line
No.

Energy Service Provider
(ESP)

Topic

Key Findings

EPRI Benchmarking
Study of RTP Programs
offered by U.S.
Regulated Utilities (cont.)

RTP Rate
Design

The most common type of RTP program features hourly
pricing based on regional wholesale energy market
postings (RTOs/ISOs), with DA notification and no
intra-territory spatial differentiation.

e 35 of the 55 active RTP rate schedules feature
marginal energy prices based on regional
wholesale energy market price postings
(Pennsylvania-New Jersey-Maryland
Interconnection (PJM) - 17, MISO - 8, New York
Independent System Operator (NYISO) - 7,
SPP - 2, CAISO - 1).

e 50 of the 55 active RTP rate schedules base their
RTP energy rate on DA hourly prices.

e Only 4 of the 55 active RTP rate schedules have
pricing elements that account for spatial granularity
that differs by location.

18 of the 55 active RTP rate schedules include a two-part
design, with a Customer Baseline Load (CBL) subscription
amount which allows customers to sell back electricity
below the CBL at the marginal energy price. The CBL RTP
rate structure also provides a built-in hedge in every hour,
because it includes the option for a customer to avoid high
RTP prices by limiting usage to the CBL.

6 of the 55 active RTP rate schedules have price protection
option.

Bill
Impacts/Load
Response

A review of RTP price elasticity of demand studies shows
some indication of load response, but the results were
inconclusive and could not be extrapolated to the CAISO
market.

Most utilities interviewed were not forthcoming with

information about load response, some citing the need to
protect their RTP customers’ competitive information, and
others indicating load response analysis is not conducted.
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TABLE 1-3
KEY FINDINGS FROM EPRI BENCHMARKING STUDY AND OTHER RTP PROGRAM
RESEARCH
(CONTINUED)

Line
No.

Energy Service Provider
(ESP) Topic Key Findings

California IOU RTP SCE RTP SCE'’s RTP program, introduced in 1987, does not pass
Programs through CAISO wholesale energy prices, but charges
participants based on one of seven sets of hourly prices
selected according the type of day (day of week, season)
and temperature.

SCE’s RTP is designed to be revenue neutral to the
respective rate class and is designed using the same
marginal energy and capacity costs embedded in the
otherwise appliable tariff.

SCE'’s RTP program is available through seven rate
schedules to most non-Residential customers.

SCE’s RTP program had 150 participants in 2016, and
enrollment declined to 102 participants in 2019, due to high
bills from a particularly hot 2018 summer.

In 2016, 82 percent of SCE’s load on RTP schedules was
from transmission level customers, 99 percent was from
customers with maximum demand > 500 kW, and

39 percent was from dually enrolled Base Interruptible
Program customers.

On SCE’s 2019 system peak day, September 4, 102
customers enrolled in SCE’s RTP program delivered load
reductions of approximately 31 percent, with an aggregate
impact of 14.31 MW, all from customers with maximum
demand > 200 kW.

SDG&E PYD SDG&E’s RTP rate, introduced in 2016, is an electric VGI
Pilot and VGI rate that passes through CAISO DAM hourly wholesale
RTP Rate prices and includes locational and capacity adders.

Schedule The VGI rate is mandatory for participants in the PYD pilot

who receive an SDG&E owned and operated facility
(charging station).

There are two versions of SDG&E’s VGI rate, one for
individual EV customers (Billed to Driver) and one for site
hosts providing charging through SDG&E'’s charging
stations (Billed to Host).

As of September 2019, SDG&E'’s VGI rate had 254 sites
enrolled, with ~3,040 charging ports expected at site
completion.

Load impact evaluation indicates that SDG&E’s VGI Pilot
rate was immaterially better at shifting usage from peak to
off peak hours than one of their EV time-of-use (TOU)
rates.
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TABLE 1-3

KEY FINDINGS FROM EPRI BENCHMARKING STUDY AND OTHER RTP PROGRAM
RESEARCH

(CONTINUED)

Line Energy Service Provider
No. (ESP) Topic Key Findings
9 Residential RTP ComEd Hourly | ComEd’'s Residential Hourly Pricing program, introduced in
Programs Pricing 2008, incorporates an hourly energy price based on the

PJM real-time market (RTM), and is an average of the 12
5-minute prices from that hour, and also includes a
capacity charge.

Less than 2 percent of ComEd’s bundled Residential
customers are enrolled on Hourly Pricing after 13 years of
program operation. Recent aggressive marketing to Peak
Time Savings DR customers has boosted new enrollments,
but attrition is high (11 percent in 2019).

Hourly Pricing program hourly energy charges cannot be
known in advance, so ComEd provides RTP alerts when
the 5-minute price is at or above 14 cents per kilowatt-hour
(kwh) for 30 consecutive minutes.

The program administrator has recommended that the
real-time day-of hourly pricing be changed to be based on
the DA market, in order to allow customers to save more
money and avoid larger and more unpredictable price
spikes.

ComEd has enabled If This Then That as a free, online
automation platform to support compatible smart home
devices. No reports were found of other 3rd parties or
technology marketplaces that have developed yet to
support ComEd’s Residential customers on RTP.

Evaluations have shown that societal benefits have been
positive. Hourly Pricing Participants have saved money
and reduced their summer peak usage by 0.51 kW per
customer in response to high peak prices. However, the
environmental benefits due to load shift are negative or
close to zero, as a result of coal production becoming a
larger part of the fuel mix in marginal off-peak hours
compared to marginal on -peak hours on summer peak
days.
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TABLE 1-3

KEY FINDINGS FROM EPRI BENCHMARKING STUDY AND OTHER RTP PROGRAM
RESEARCH

(CONTINUED)

Line Energy Service Provider

No. (ESP) Topic Key Findings

10 OG&E Variable | OG&E’s SmartHours VPP program, introduced in 2012, is
Peak Pricing a dynamic pricing program that sets a summer season
(VPP) daily peak period price based on an algorithm that

evaluates the forecasted marginal energy prices for the
next day.

The original objective of SmartHours was to achieve
enough load reduction to delay capital investment in
generation.

About 60 percent of SmartHours customers use a
programmable thermostat provided and installed by OG&E
at the time of enrollment, which are set based on
preferences for comfort versus bill savings.

OG&E sends daily signals to the programmable thermostat
to adjust the temperature based on the customer defined
settings.

Approximately 11 percent (~93,000) of OG&E’s customers
are enrolled on SmartHours, and attrition is only 2 percent.

Load impacts are significant from customers with a
controlled thermostat: Average peak period load reduction
at system peak for customers with the free OG&E installed
programmable thermostat during a high price day is

.92 kW, and during a critical price day is 1.31 kW (.14 kW
and .35 kW for customers without the programmable
thermostat, respectively).
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TABLE 1-3

KEY FINDINGS FROM EPRI BENCHMARKING STUDY AND OTHER RTP PROGRAM

RESEARCH
(CONTINUED)

Line Energy Service Provider
No. (ESP) Topic Key Findings
11 Griddy Griddy offered an RTP rate that passed Electric Reliability

Council of Texas (ERCOT) real time market prices through
to their 29,000 Residential customers in Texas.

During the February 2021 winter freeze, prices hit
ERCOT'’s cap of $9 per kWh for several days.

Many Griddy customers saw bills in the multiple thousands
of dollars for the week of the winter freeze and some
customers faced overdrawn bank accounts since
participation in the program required customers to
authorize Griddy to direct debit their bank accounts.

ERCOT revoked Griddy's REP license when it defaulted on
February 2021 payments for generation.

It is unclear if Griddy’s former Residential customers will
receive any relief for the exorbitant amounts already paid
to Griddy during the winter freeze.

The Griddy experience highlights the challenges and risks
for Residential RTP customers in markets that can become
volatile.

It is unclear if there are price protection products that could
mitigate the risk without eroding customer bill savings. The
cost of these kind of insurance products will likely vary by
market based on expectations of price volatility.

(@) POLR is a common term in competitive electricity markets for Energy Service Providers (ESP), Retail Energy
Providers (REP), and Local Distribution Companies (LDC) that are required by their regulator to provide a
service for customers that do not pick a competitive supplier, or when their supplier goes out of business. The
POLR offering tends to be higher priced than the competitive offerings by ESPS/REPSs as it is more costly to
acquire and manage those electricity contracts. In several states with full retail choice, including New York,
Pennsylvania, and Delaware, which are jurisdictions where the LDC is required to offer RTP for the largest
customers to minimize their need to continue to operate in the supply business, since RTP requires no energy
contract management.

(b) With the exception of POLR RTP offerings.

=

o 00~ W N

b. RTP Benchmarking Summary

1) RTP Offerings
There are currently very few active RTP rate schedules (55)

offered by regulated U.S. utilities, and only two of them are for

Residential customers. The impetus for offering RTP varies with

load management sometimes cited. Other reasons RTP was
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instituted include being required by regulators as a POLR offering or
as a means of economic development to attract new load. The
majority of the active RTP rate schedules (35 of 55) are limited to
very large customers with demand > 100 kW, although there are
some RTP offerings more broadly available to smaller customers.
Participation is relatively low, and stable, and consists of mostly very
large C&I customers.

The definition of RTP varies in terms of whether prices are
hourly or are in blocks, and whether a wholesale price is passed
through to the rate. Most of the active RTP rate schedules (35 of
55) pass through prices from regional wholesale markets including
PJM, MISO and NYISO, several of the active RTP schedules are
based on pre-set prices (9) and some are based on a supplier
forecast (11). Almost all the active RTP rate schedules (50 of 55)
have hourly pricing, 3 are comprised of less than 24 daily price
blocks, and two consist of an average of 12 five-minute sub-hourly
real-time prices. Only 2 of the 55 active RTP schedules do not
provide advanced notice of the settlement energy prices, and only
four have pricing elements that account for distribution costs that
differ by location.

About a third of the active RTP rates schedules (18 of 55)
incorporate a CBL subscription amount that includes a built-in hourly
hedge which allows customers to avoid the wholesale market price
by not exceeding their baseline. Only a few other active RTP rate
schedules (6 of 55) offer other types of price protection options.

California IOU RTP Offerings

RTP offerings by other California IOUs are atypical. SCE’s RTP
rate schedules are based on pre-set prices that provide more
stability than RTP rate designs that pass through wholesale prices,
yet about a third of their RTP customers have left the program in the
past few years due to high bills in a hot summer.

SDG&E’s VGI RTP rate schedule is only for CEV customers
who install SDG&E-owned charging equipment, and then the VGI
rate schedule is mandatory. Itis not clear if any other SDG&E CEV
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customers or C&I/Ag customers would enroll if the VGI rate
schedule were available to them.

SCE’s RTP customers have shown significant load response
compared to Residential TOU, while load response results for
SDG&E'’s VGI RTP Pilot customers are pending. SDG&E'’s VGI
RTP rate design is unique, with a critical peak adder on the highest
cost hours of the year, and a charge that varies by location to reflect
distribution conditions.

Residential RTP Offerings

The two Residential RTP rate schedules offered by ComEd and
Ameren as required by the Illinois regulator have very low
enrollment after 13 years. ComEd’s RTP offerings (both Residential
and Non-Residential) are the only active RTP rate schedules that bill
based on a day-of real-time price (average of 12 five-minute
real-time prices) and therefore cannot provide advanced notice of
the settlement price. This may have been sustainable due to
relatively low market volatility in the PIJM (see Chapter 3 for a
discussion of wholesale market price volatility, and PJM price
volatility versus that of ERCOT and CAISO). In addition, the Hourly
Pricing program Administrator, Elevate Energy, has recommended
that the real time day of hourly pricing be changed to be based on
the DA market, in order to allow customers to save more money and
avoid larger and more unpredictable price spikes.

On the other hand, 11 percent of OG&E’s Residential customers
are enrolled in VPP, a dynamic rate that incorporates elements of
RTP. VPP applies one of four prices during the peak period every
summer season day based on a DA wholesale market forecast.

In addition, recent experience in Texas has highlighted the
challenges and risks for Residential customers that participate in
RTP.
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4. RTP Objectives

a.

RTP High Level Objectives

As describe in Table 1-3 above and in more detail in Chapter 2,
PG&E’s Benchmarking efforts found that the impetus for most utilities’
RTP offerings were to: offer required POLR service in a fully
competitive retail energy market; as an economic development incentive
to encourage customers to expand load; to encourage peak demand
reduction and associated environmental and system benefits; to provide
options for customers to save money on their bills; and/or to promote
successful and cost effective transportation electrification. With the
exception of SDG&E's VGI RTP program, load management was not
specifically cited as an objective of RTP programs, although the markets
where these RTP rates are offered do not share the characteristics of
the CAISO market that are driving the need for a comprehensive load
management approach.

PG&E supports evaluating RTP and other Dynamic Pricing rate
structures for the additional objectives of load management and
decarbonization, as directed in ALJ Doherty’s August 27, 2020 E-mall
Ruling. The ruling also referred parties to the “Final Report of the
California Public Utilities Commission’s (CPUC’s) Working Group on
Load Shift” for “principles and guidance about the potential for pricing
design impacts on load shift.”36

The Load Shift Working Group Report37 (Working Group Report)
resulted from a year-long effort within the Commission’s DR proceeding
and included the task of developing new load shift products which could

36
37

ALJ Doherty’s Email Ruling (Aug. 27, 2020).

Final Report of the CPUC’s Working Group on Load Shift (Jan. 31, 2019), at
<https://gridworks.org/2019/07/new-report-final-report-of-the-california-public-utilities-

commissions-working-group-on-load-shift/>, accessed March 27, 2021.
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include load consumption and bi-directional products.38 The Load Shift
Working Group’s guiding principles were rooted in DR and specifically in
D.16-09-056. While the Working Group Report outlined many benefits
that can serve as a litmus of what to test for in an RTP pilot,39 the
report’s conclusions and guidance on the development of load shift
products did not specifically address pricing design.

PG&E believes that the Working Group Report did not provide
principles that can be directly applied to the development of RTP as a
load shift product. However, the Working Group Report defined the
following key benefits of load shift that that can be shared with DR
programs and applied to RTP: load shift should result in environmental
benefits, energy cost reductions, lower bills for customers, reduce costs
of distribution and transmission systems, and may reduce the need to
procure RA.40

38

39

40

The tasks of this Working Group were described in D.17-10-017, including: Defining
and developing new load consumption and bi-directional products; developing a
proposal of whether and how to pay a capacity value for load consuming and
bi-directional products to provide to the resource adequacy (RA) proceeding prior to
January 31, 2019; developing a list of data access issues relevant to new models that
should be addressed prior to launching new models; developing a proposal on how to
better coordinate the efforts of the CAISO and the Commission to integrate new models
of DR into the CAISO market; and, developing a proposal to identify the value of new
products to provide to the RA proceeding prior to January 31, 2019. (D.17-10-017,

p. 76, Table 2.)

“Beyond avoided renewable generator curtailment, additional benefits can accrue
through well-timed, well-placed Load Shift resources ... Energy Cost Reductions ...
Emissions Reductions ... System, Local, and Flexible Resource Adequacy ...
Transmission Capacity...Distribution System Services ... Customer Bill Savings.” Final
Report of the CPUC’s Working Group on Load Shift (January 31, 2019), pp. 3-4, at
<https://gridworks.org/2019/07/new-report-final-report-of-the-california-public-utilities-
commissions-working-group-on-load-shift/>, accessed March 27, 2021.

Resource Adequacy is an administrative “insurance program against blackouts” that
requires forward procurement of capacity sufficient to meet the highest forecasted
demand in a month. According to the CPUC, “The Commission’s RA policy framework
— implemented as the RA program - guides resource procurement and promotes
infrastructure investment by requiring that LSEs procure capacity so that capacity is
available to the CAISO when and where needed. The CPUC’s RA program now
contains three distinct requirements: System RA requirements (effective June 1, 2006),
Local RA requirements (effective January 1, 2007) and Flexible RA requirements
(effective January 1, 2015).” CPUC. Resource Adequacy, at
<https://www.cpuc.ca.gov/ra/>, accessed March 27, 2021.
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PG&E incorporates the Working Group Report’s key benefit of load
shift in its objectives for the proposed C&l RTP Pilot discussed in the
next section. These RTP objectives should also be evaluated in the
context of the existing portfolio of time varying rates, DR programs, and
enabling technologies that may be most effective for different customer

segments.

Proposed C&l RTP Pilot Objectives
PG&E's proposed C&l RTP Pilot aims to gather quantitative and

gualitative data that can help evaluate the effectiveness of RTP in

achieving the load shift objective defined in the previous section. Given
the uncertainty in the number of customers that will be willing to
participate, it may not be possible to conclude that observed
relationships are statistically significant. However, as described in

further detail in Chapter 5, PG&E plans at a minimum to provide a

gualitative evaluation of the following questions:

e Customer Interest — Which customer types are interested in RTP
and can benefit and why are some customers unwilling to
participate?

e Individual Load Response — What is the individual load response
potential of customers on an RTP rate?

e Aggregate Load Response — What is the potential aggregate load
response which will depend on the number of customers that will
likely participate, persistence and attrition rates?

« Load Response versus Other Load Management Programs41 —
How does load response on RTP compare to response of other load
management programs?

e GHG impact — Based on marginal emissions rates and the
time-stamped load response data collected above, what is the GHG
impact potential of RTP?

e Revenue Collection — What is the potential magnitude of revenue

short-falls from an RTP rate?

41 pG&E proposes that C&l RTP Pilot customers are considered ineligible for dual
enrollment on a DR program. See Chapter 5 for further discussion of the RTP value
proposition compared to existing load management programs.
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e Bill Impact - Will the proposed C&l RTP Pilot rates provide bill
savings or result in bill increases for participating customers?
e Operational Systems — What will it take for PG&E to implement this
rate for bundled customers and provide enablement for Community
Choice Aggregators (CCA)/Direct Access (DA) customers?

5. RTP Issues From ALJ’s August 27, 2020 Ruling
The ALJ August 27, 2020 Ruling included a list of six issues the
Commission wished to have parties address in their RTP testimony in this
GRC Ph. Il proceeding. Table 1-4 below presents the RTP issues, the
guestions PG&E sees relating to each issue, a summary response to each
guestion, and then a reference to the subsequent portions of this
Supplemental Testimony addressing those questions in more detail.
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TABLE 14

ALJ’'S LIST OF GRC PHASE Il RTP TESTIMONY ISSUES IN A.20-10-011 WITH PG&E’S
HIGH-LEVEL SUMMARY OF RESPONSES AND REFERENCE TO DETAILED SHOWING

Line ALJ 8/27/20 Ruling on PG&E’s Questions/Summary Responses Reference
No. GRC2 RTP Issues Reference
1 1) An explanation of What are the potential objectives of RTP and what are PG&E'’s Chapter 1
why existing rates are objectives for RTP?
Phoet Zlélfgzlt?\/n;;%fm eet The EPRI Benchm.arking Study fpund RTP program objectives
potential RTP rates, estapllshed for various reasons, [ncludlng to: offer required POLR(a)
and how a pilot RTP service in a fu_IIy cor_npetltlve retail energy market; as an economic
rate or an optional development incentive to encourage customers to expa_nd load; to
RTP rate with capped encourage peak d_emand red_uctlon_and associated environmental
enroliment would not and system b(_ene_flts; to provide options for customers to save
be duplicative of money on _thelr bills; and/_or to pror_n_ote_succes_sful and _
existing rates. cost-effective transportation electrification. With the exception _of
Testimony could also SDG&E's VGI.RT.P program, load management was not specifically
address whether there cited as an objective of RTP programs, although the mgrkets where
is customer interest in these RTP rates are offert_ec_i do not share the characterlstlps of the
anew RTP rate. CAISO market that are driving the need for a comprehensive load
management approach.
The C&I RTP Pilot aims to test the hypothesis that RTP could
potentially provide incremental load management benefits to
support the State’s decarbonization goals, such as reflected in SB
100.®) Data from the C&I RTP Pilot can be evaluated to assess
whether RTP might provide worthwhile load response to assist in
reducing renewable energy curtailments and better support
adoption of technologies that enable strategic electrification.
2 What is the potential incremental load management benefit of Chapter 5

RTP, beyond what is achieved by PG&E’s existing rates and
programs (would there be duplication of existing rates and
programs)?

PG&E’s C&I RTP Pilot will evaluate whether the RTP rate provides
worthwhile load management benefits beyond those already
achieved under existing rates and programs, such as time-varying
and other dynamic rates, DR programs, and CAISO market models.
RTP’s potential for incremental load management benefits will be
determined by these factors: (1) individual RTP customers’
response (price elasticity of demand); (2) aggregate RTP
customers’ load response; (3) persistence of load response; (4) and
customer attrition. These factors will be influenced by the level of
customer enroliment and the degree of price volatility in the C&I
RTP Pilot Rate, which feeds into customer risk/reward profiles. In
addition, the C&Il RTP Pilot will assess whether those on the new
RTP program who had previously been on a DR program can
provide more, or more targeted, load response.

In addition, load impact results from Non-Residential TOU time
period and PDP event hour change are pending.
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TABLE 1-4
ALJ’S LIST OF GRC PHASE Il RTP TESTIMONY ISSUES IN A.20-10-011 WITH PG&E’S
HIGH-LEVEL SUMMARY OF RESPONSES AND REFERENCE TO DETAILED SHOWING
(CONTINUED)

Line ALJ 8/27/20 Ruling on
No. GRC2 RTP Issues PG&E's Questions/Summary Responses Reference Reference

3 Is there customer interest in a new RTP rate? Chapter 2

The EPRI Benchmarking Study shows that most existing programs
have been optional®© and have involved large C&I customers, with
only two of the 55 currently active rate schedules including
Residential customers.

Southern Edison Company’s FERC Form No. 1 data shows
98 percent of the load in their 33-year-old RTP program is from
customers > 500 kW.

PG&E’s proposed C&l RTP Pilot will assess load response of C&lI
customers and assess why some eligible C&l customers may
choose not to join the C&l RTP Pilot. PG&E also proposes to
conduct wider research, evaluating Residential and Ag customer
interest in various types of dynamic pricing rate structures.

4 2) How cost shifts and What did the EPRI Benchmarking Study show about tracking, Chapter 2
the risk of under studying, or addressing the potential for RTP to cause revenue
collection could be under collections and/or cost shifts among customer classes?
tracked, studied, and

addressed in the future. The EPRI Benchmarking Study did not reveal any evidence that

other utilities with RTP rate offerings have tracked, studied, or
addressed the potential for revenue under collections or cost shifts
among customer classes.

5 How does PG&E propose that its RTP Pilot track, study and Chapter 4
address the potential for cost shifts and the risk of revenue
under-collection?

Because C&I RTP Pilot enroliment levels are expected to be low
and only operate for a limited time, PG&E is not proposing any rate
design mechanism to address potential over or under collections at
this time. However, PG&E’s proposed C&I RTP Pilot will track
relevant data such as: customer load profiles before and after going
on RTP, RTP prices compared to TOU prices, system load of
non-participating customers, etc. Post-pilot workshops to consider
collected data could help the Commission and parties to assess
potential revenue under collections and mitigation solutions. For
example, if price protections are included as part of RTP, this could
cause and/or increase the degree to which RTP costs might be
shifted to other customers. PG&E notes the important distinction
between (1) an under/over revenue collection relative to what was
forecasted and (2) an under/over collection relative to the utility’s
cost (which can also involve cost shift among customer classes).
Only the second of these is a true cost shift. Given that standard
TOU rates already cause a cost shift and that RTP rates are more
cost-based than TOU rates, customers on RTP may reduce overall
cost shifts, even if their usage is different from forecasts.
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TABLE 14

ALJ’'S LIST OF GRC PHASE Il RTP TESTIMONY ISSUES IN A.20-10-011 WITH PG&E’S
HIGH-LEVEL SUMMARY OF RESPONSES AND REFERENCE TO DETAILED SHOWING

(CONTINUED)

Line ALJ 8/27/20 Ruling on
No. GRC2 RTP Issues PG&E’s Questions/Summary Responses Reference Reference
6 3) A review of how How were cost shifts and under-collections tracked in recent Chapter 4
other time-varying rates | dynamic and TOU pilots in California?
have addressed the - .
risk of cost shifting and For Peak Day Pricing (PDP), “[ulnder- and over-collections due to
under first year bill stabilization/protection and the variation in the number
collection. Sources of PDP events shall be allocated to all customers by class, by
could inclﬁde RTP spreading adjustments on an even percentage basis among all
rates in other generation demand and energy charges.”® For PG&E’s Residential
jurisdictions, recent Default TOU Pilot, under-collections from structural benefiters during
dynamic raté pilots in the pilot were allocated to all customer classes. After the Residential
California. and the Default TOU Pilot, during full rollout of Default TOU,
results of 'the under-collections are being allocated to all Residential customers,
Residential time-of-use not just Default TOU Pilot participants.
pilots.
7 4) The estimated cost What is the estimated cost of designing and automating a rate Chapter 5
of designing and that includes an RTP component?
t ti te that . . .
;Lélzgw:slr;% aR.rI-aPe a PG&E will calculate the full costs of the C&l RTP Pilot at its
component conclusion. PG&E estimates the incremental cost to conduct the
' C&l RTP Pilot is $7.8 to $11 million. This assumes the CEV Pilot is
approved and uses the same platform to calculate and disseminate
the RTP prices to participating customers and the same billing
system interfaces.
8 5) The design of Should the RTP rate’s generation prices be based on the CAISO | Chapter 3

illustrative RTP rates,
comparisons with
existing PG&E rate
options, and bill impact
analysis based on
PG&E'’s billing
determinants.

DAM or a Day-Of market—such as CAISO’s fifteen-minute
market (FMM) or 5-minute RTM?

PG&E's proposed C&l RTP Pilot uses CAISO DAM hourly prices
and a capacity adder based on DA forecasts of ANL in the
calculation of the generation component of the rate. The CAISO
DAM provides a good indication of PG&E’s short run energy costs
because well over 90 percent of PG&E’s load is settled at CAISO
DAM hourly prices. In addition, a DA price gives customers
advanced notice and time to adjust load, which is not available under
a Day-Of rate.

In addition, using a DA hourly price is supported by EPRI
Benchmarking Study results that indicate all but two of the active
RTP rate schedules are based on DA hourly prices. A DA hourly
RTP price signal provides customers time to make adjustments to
their operating plans before closing time on the prior day, which is
important for C&I customers that typically rely on shifting native load
rather than batteries. Also, once capacity costs are included in the
prices, DA prices provide almost as much potential for customer
savings as day of prices do; while forecasts of FMM and RTM prices
are significantly less accurate than forecasts of DAM prices, so the
risks to customers due to sub optimal operations are much greater
under day of pricing.
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TABLE 1-4
ALJ’S LIST OF GRC PHASE Il RTP TESTIMONY ISSUES IN A.20-10-011 WITH PG&E’S
HIGH-LEVEL SUMMARY OF RESPONSES AND REFERENCE TO DETAILED SHOWING
(CONTINUED)

Line ALJ 8/27/20 Ruling on
No. GRC2 RTP Issues PG&E’s Questions/Summary Responses Reference Reference

9 What is PG&E'’s proposed rate design for the C&l RTP Pilot? Chapter 4

PG&E proposes that the DA hourly RTP rate will apply to two
existing C&I rates, B-19 and B-20 (i.e., pilot rates: DAHRTP-B19,
DAHRTP-B20), with the same rate design as DAHRTP-CEV
proposed in A.20-10-011. DARHTP-CEV is a rate rider that
completely replaces the generation rates on a participating
customer’s base schedule with a set of rates that vary in each hour
but are known the day before. Non-generation rates would remain
the same as the base schedule. PG&E's proposed C&I DAHRTP
rates, the same as the proposed DAHRTP-CEV rate, are composed
of (1) an energy rate based on the CAISO DAM hourly price plus line
losses; (2) a capacity adder based on each hour’s forecasted ANL;
and (3) a flat adder in each hour to make the rate revenue neutral to
base schedules. There is no need for generation demand charges
on this rate, even if the base schedule included them, because
capacity costs are addressed by the capacity adder.

10 Can bill impact analysis provide any insight into actual bill Chapter 4
impacts for RTP customers?

Bill impact analysis will not provide insights to actual customer
impacts at this time. RTP rates are intended to influence customer
behavior, however, typical bill impact evaluations assume no change
in customer load. Thus, a key factor necessary to estimate
participating customers’ likely bill results under RTP are the
assumptions to be made in the evaluation of the price elasticity of
demand. These assumptions cannot be developed without studying
actual customer response to CAISO DAM prices. PG&E proposes
to study price elasticity of demand in the C&l RTP Pilot. The EPRI
Benchmarking Study includes a review of RTP price elasticity of
demand that shows some indication of load response, but these
results are inconclusive and could not be extrapolated to the CAISO
market. For example, as discussed in Chapter 3, the PIJM market
has less volatility than the CAISO market, with similar ability to
forecast—providing less risk and less reward than an RTP based on
CAISO prices. On the other hand, Texas’ ERCOT market has
significantly greater volatility and is also harder to forecast than
CAISO’s market—providing much greater risk along with somewhat
greater potential reward than an RTP based on CAISO prices.

A comparison with existing rates can be found in Attachment B.®
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TABLE 1-4
ALJ’S LIST OF GRC PHASE Il RTP TESTIMONY ISSUES IN A.20-10-011 WITH PG&E’S
HIGH-LEVEL SUMMARY OF RESPONSES AND REFERENCE TO DETAILED SHOWING
(CONTINUED)

Line ALJ 8/27/20 Ruling on
No. GRC2 RTP Issues PG&E's Questions/Summary Responses Reference Reference
11 6. Recommendations What is PG&E’s proposed Pilot structure, beyond rate design? Chapter 5
as to how to structure PG&E intends that bundled and unbundled customers can
an RTP pilot participate in the C&l RTP Pilot through their Load Serving Entity;
(e.g., customer PG&E would like to work with one or two CCAs to implement the
eligibility, program RTP Pilot. PG&E is not proposing an enroliment cap. The RTP Pilot
caps, Measurement will evaluate:
and Evaluation (M&E)) e  Customer preferences
should the Commission ° Load response
wish to pilot any ° Environmental (GHG) impact
proposal(s). . .
° Potential revenue under/over collection
° Bill impacts
Operational systems and resources needed
(@) POLR is a common term in competitive electricity markets for ESPs, REPs, and LDC that are required by their

(b)

(©)
(d)
(€)

regulator to provide a service for customers that do not pick a competitive supplier, or when their supplier goes
out of business. The POLR offering tends to be higher priced than the competitive offerings by ESPs/REPs as it
is more costly to acquire and manage those electricity contracts. In several states with full retail choice, including
New York, Pennsylvania, and Delaware, which are jurisdictions where the LDC is required to offer RTP for the
largest customers to minimize their need to continue to operate in the supply business, since RTP requires no
energy contract management.

“[TThe Public Utilities Commission, State Energy Resources Conservation and Development Commission, and
State Air Resources Board should plan for 100 percent of total retail sales of electricity in California to come from
eligible renewable energy resources and zero-carbon resources by December 31, 2045.” (SB No. 100,
(2017-2018 Reg. Sess.) § 1(b).)

With the exception of POLR RTP offerings.
D.10-02-032 OP 7.
See Attachment B: PG&E’s Data Response to Joint Parties 01 Data Request.

© 00 N o 0o b~ W
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6. Customer Segmentation
a. C&l Customers

1) Size of Target C&I RTP Pilot Customer Group
The EPRI Benchmarking Study shows most existing RTP

programs have been optional42 and have involved large C&I
customers, with only two programs thus far including Residential
customers. This uptake of RTP by larger customers stems primarily
from the concentration of energy costs as a portion of their total
operational costs, and the risk/reward profile of an RTP rate. An
RTP rate provides, on a normal daily basis, the potential opportunity

42 \ith the exception of POLR RTP offerings.
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for load response to result in lower bills, but also the risk that a lack
of response or extreme grid conditions could result in higher bills,
such as the recent experience of many Texans during the February
2021 snowstorms.43 Larger customers with a high concentration of
energy costs tend to have staff that monitors energy usage and
costs on a daily basis, and/or batteries or automated load
management technologies, and therefore the involvement and
possibly the tools needed to manage the risk/reward profile.
Accordingly, PG&E’s proposed RTP Pilot will initially focus on large
C&l customers for enrollment in the C&l RTP Pilot. The RTP Pilot
will study participant’s responses and assess why some eligible
large C&I customers may choose not to join the RTP pilot.

Table 1-5 below shows 12,143 PG&E C&l distribution customers
(two percent) with greater than 200 kW maximum demand, half of
which are already on large customer rates (E-19, B-19, E-20, B-20).
PG&E proposes to build the C&l RTP Pilot rate on the B-19 and
B-20 rate schedules.44

TABLE 1-5
PG&E C&l DISTRIBUTION CUSTOMER SERVICE AGREEMENTS BY SIZE

Line

No. <200 kW >200 kW % > 200 kW
1 Total C&l 641,521 12,143 2%
2 Total E-19, B-19, E-20, B-20 25,501 6,110 19%
3 Percent on Large Customer Rates 4% 50%

43 see Chapter 2 for more background on the high bills experienced by some Texas
electricity customers during the February 2021 winter storms.

44 Al c&l customers would be eligible to participate in this proposed C&l RTP Pilot. B-20
is mandatory for customers with demand >1 MW. B-19 is mandatory for customers with
demand >500 kW, and available on an optional basis for all customers with demand
<500 kW. There are legacy versions of the rates with E-19 and E-20, with a peak
period of noon to 6 p.m., that some solar customers are eligible to continue service on
after the B rates, became mandatory in March 2021. The B rates have a peak period of
4 p.m. to 9 p.m. PG&E's Electric Rate Schedules are at
<https://www.pge.com/tariffs/index.page>, accessed March 27, 2021.
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2) CCA/DA Participation

An additional consideration that could affect when any RTP pilot
can be implemented for roll-out to eligible potential participants is
coordination with and participation of CCA and DA providers within
PG&E’s service territory. Because more than half of, and a
continually increasing portion of, PG&E customers receive their
generation supply from CCAs, the potential for a PG&E RTP
program to result in significant load response could be dependent
on the level of CCA participation. Table 1-6 below shows that
53 percent of C&l customers with >200 kW maximum demand

receive their electricity supply from CCAs.

TABLE 1-6
PG&E C&l CUSTOMERS SERVICE AGREEMENTS BY SIZE
CCA CONCENTRATION

< 200 kW > 200 kW % > 200 kW
Total C&l 641,521 12,143 2%
CCA/DA 340,932 6,513 2%
CCA/CA % of Total 54% 53%
Total E-19, B-19, E-20, B-20 25,501 6,110 19%
CCA/DA 8,386 1,690 17%
CCAJ/CA % of Total 33% 28%

In order to participate, a CCA/DA would need to create an RTP
rate for their customers, communicate the daily prices (which could
be different than PG&E’s) to their customers, and possibly
coordinate with PG&E on outreach. This will be a time and resource
intensive effort for PG&E as well, due to the outreach and
coordination needed with the large number of CCAs (12 total at this
time) in PG&E’s service territory, and the complexity of
implementing RTP for CCA customers in the best way to leverage
PG&E'’s infrastructure.

Because of this complexity, CCA policy and business objectives
and the unknown benefits of RTP for CCAs, it is unclear how many
of them will be interested in participating. PG&E requests that the
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Commission consider whether a C&l RTP Pilot would be justified

without enough CCA patrticipation.
b. Residential Customers

1) Research is Needed to Determine the Best Approach for
Expanding PG&E’s Existing Portfolio of Residential Rate
Options

PG&E’s Residential customers already have a robust set of
electric rate plan options, and many will be transitioned to a default

TOU rate over the next year. PG&E believes rate design and

preferences research should be conducted to determine how this

portfolio of rate options should be expanded, whether the best
dynamic rate for Residential customers is RTP or some other
construct, and the potential for customer confusion from so many
options.4> PG&E'’s current portfolio of Residential rate options is as
follows:

e PG&E’s bundled Residential customers can already enroll in a
dynamic rate option called SmartRate™ which is a critical peak
pricing (CPP) program called on up to 15 days during the
summer season. PG&E will be updating the SmartRate event
hours in early 2022 from 2 p.m. to 7 p.m. to 4 p.m. to 9 p.m.46
CCA customers are not eligible for SmartRate and would have

45

46

PG&E conducted rate design preferences research on several occasions to support
Residential rate design proposals, including:

1) Rate Design Reform Proposal of PG&E May 29, 2013, R.12-06-013 (May 29, 2013),
Appendix A.1, Customer Research Key Findings Report.

2) PG&E Rate Design Window 2015 Prepared Testimony, A.14-11-014 (November 25,
2014), Chapter 4, Attachment A, TOU Rate Development Conjoint Research Report
Among Residential Customers, p. 4-AtchA-1.

3) PG&E Rate Design Window 2018, A.17-12-011 (December 20, 2017), Appendices
Supporting Prepared Testimony, Vol. 2, Appendix 2D, TOU and SmartRate Rate
Development Conjoint Research Report Among Residential Customers, p. App2D-1.
4) PG&E 2017 GRC Ph. Il, A.16-06-013 (June 30, 2016), Exhibit (PG&E-1) Vol. 2,
Appendix H, Customer Survey — TOU Periods.

D.19-07-004 initially approved new SmartRate event hours of 5 p.m. to 8 p.m.
D.21-03-056, in the Reliability OIR (R.20-11-003) issued March 25, 2021, instead
requires PG&E to update the SmartRate event hours to 4 p.m. to 9 p.m. no later than
June 1, 2022. pp. 15-18.
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to look to their CCA to provide a comparable program.
Consideration of a new dynamic rate offering for Residential
customers should expand beyond RTP, examine how CCA
customers can participate, and whether it should replace
SmartRate, given the likely cannibalization that would occur if
there were two Residential dynamic rate options.

e All Residential customers have the option to enroll in either
E-TOU-C, with a baseline quantity and peak period from 4 p.m.
to 9 p.m., or E-TOU-D, with no baseline quantity, a peak period
from 5 p.m. to 8 p.m., and a somewhat higher peak to off-peak
price ratio.

« Eligible Residential EV and storage customers can enroll on
EV-2A, which is a rate option with a 4 p.m. to 9 p.m. peak period
that has the highest peak to off-peak price ratio of PG&E'’s
Residential TOU rates.

e PG&E has also proposed, in this GRC Ph. Il, E-ELEC, which is
a Residential TOU rate with a fixed charge and lower volumetric
rates, designed to encourage electrification.4’

In addition, PG&E believes any new dynamic rate for
Residential customers should not be introduced until the completion
of the default transition of Residential customers to TOU rates,
which provides some time to conduct rate design and preferences
research. PG&E’s rollout of default TOU rates to its eligible
Residential customers is being conducted in waves, and will be
completed in early 2023, when annual bill protection results will be
provided to the final wave of customers scheduled to transition. At
the conclusion of the rollout of default TOU, about half of PG&E’s
Residential customers are expected to be enrolled on TOU rates.48
It is likely that the Residential customers best suited for dynamic

47 A.19-11-019, Exhibit (PG&E-5).

48 About half of customers will remain on the tiered E-1 rate schedule either because they
were ineligible to be transitioned (i.e., for reasons including being on Medical Baseline,
a CARE customer in a hot climate zone, or lacking 12 months of interval metering data
needed for a rate comparison) or they were transitioned and then opted out.
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rates would be TOU customers, not customers who were exempt
from TOU default because they were CARE hot climate or Medical
baseline, or chose to opt-out of TOU. millions of dollars have been
spent in education and outreach as part of the default TOU
transition to build Residential customer understanding of the idea
that they should pay attention to when they are using energy during
the day (reducing usage during the new peak from 4 p.m. to 9 p.m.).
Given the effort associated with continuing this educational
campaign through Q1 of 2023, PG&E is concerned that introducing
another new Residential rate option, (in addition to SmartRate, the
existing TOU rates, the EV rate and the new electrification rate)
would be confusing for Residential customers, especially for those
who would have just recently been transitioned to the E-TOU-C
default rate. Sending another, different message (e.g., encouraging
them to opt-in to an RTP or other dynamic rate which does not have
a static peak period), could undercut the success of getting
customers to accept the default TOU rate.

Appropriateness of RTP for Residential Customers

It is unclear if RTP is the best type of dynamic rate design or
load management tool for price responsive Residential customers.
First, as demonstrated by the Griddy RTP offering in Texas
described in Chapter 2, the risks posed by an RTP rate for
Residential customers can be substantial. Second, given the risks
posed by RTP rates and the lack of RTP program experience by
Residential customers of regulated utilities (besides the two
programs mandated in Illinois with very low enroliment), it is unclear
if RTP is the best type of dynamic rate option for Residential
customers, with their relatively lower level of energy sophistication
as compared to large C&l and Ag customers. Residential research
may indicate other dynamic rate options are a better fit for
Residential customers. In addition, once TOU roll out is completed
at the end of 2021, PG&E will be interested to see if flexible
Residential load can optimize for TOU. Third, it is unclear if RTP is
the best load management tool for Residential customers, as
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compared to other load management approaches (e.g., market
integrated DR programs).

All customers who patrticipate in an RTP rate face both potential
bill savings and bill increases depending on their ability to respond
to the rate by making load adjustments in real time, day-in and
day-out, until there is both reliable technology that will automate
load response and a large enough flexible load. The potential
increase in their bills can be significant, depending on market
volatility, rate design, and the customer’s ability to respond to the
price signals. Importantly, RTP is not a “carrot-only” program, that
only provides potential bill savings for customers, such as DR
programs like SmartAC.49 Rather, RTP inherently includes both
low-cost (carrot) and high-cost (stick) incentives, that require day in
and day out attention and management accordingly, whether by the
individual customer or by an “aggregator” as with DR programs.
The potential “stick” inherent in RTP can result in unexpected high
bills when customers are not appropriately educated, not fully
engaged, or unable to respond. These situations are more typical
with less sophisticated Residential customers.

In addition, customers also face increased bills when a price
response technology malfunctions, a communications signal is
interrupted, high prices coincide with the customer’s high energy
demand,>0 the user incorrectly programs his or her device, or the
user is preoccupied with other things.

PG&E believes these additional considerations are more
relevant for Residential customers than for C&l customers. The

49 smartAC is a CAISO market integrated DR program in which PG&E provides

50

customers with a smart thermostat and pays customers a one-time $50 enrollment
incentive to be able to remotely control air conditioning units in response to CAISO
awards. There is no penalty for non-performance.

High prices naturally correlate with high aggregate demand, and also with many
individual customers’ demand profiles. For example, if a customer in a hot zone has a
large or poorly-insulated house, their cooling needs will naturally be significant during a
heat wave, and the coincidence of this cooling need with high prices could result in
elevated bills even if the customer took actions to reduce their electricity usage below
their usage in prior years’ heat waves or below the usage of comparable customers not
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EPRI study found that, for Non-Residential RTP customers,
electricity tends to be a significant portion of operational costs and
typically energy managers and/or energy management systems
tend to be already in place. In addition, Marketing, Education and
Outreach (ME&QO) can be made more effective if it can be targeted
to a smaller number of C&I customers and can be supplemented
with person-to-person outreach which would not be cost-effective for

Residential customers.

Coordination With CCAs

Because almost 60 percent of PG&E’s Residential customers
receive their generation supply from one of 12 CCAs, significant
coordination and collaboration will be necessary to provide a
Residential dynamic rate that can be offered to CCA customers. It
will be necessary for a limited number of CCAs to participate in a
Residential RTP pilot to ensure a coordinated effort to overcome
enrollment challenges posed by a new rate offering. PG&E notes
the history of collaboration among CCAs and the IOUs on the
Residential TOU transition. Three CCAs participated in the default
TOU pilot (Marin Clean Energy (MCE), Sonoma Clean Power
(SCP), Silicon Valley Clean Power>1). All but one of the 12 CCAs
are participating in the post-pilot roll out of default TOU and are
proceeding on a similar timeline as PG&E (April 2021 to March
2022) for the transition of their Residential customers to default
TOU.52

PG&E’s proposal to schedule any Residential RTP Pilot or
dynamic pricing roll-out to a later phase will allow CCAs to engage
in the rate design and preferences research, and will enable PG&E
and the CCAs to work together to determine the best approach to

51 nitially, only MCE and SCP were participating in the default TOU Pilot. Because the
city of Milpitas had already been transitioned by the time Silicon Valley Clean Energy
(SVCE) was formed, SVCE was also included.

52 The 12 CCAs in PG&E's service territory include: Central Coast Community Energy;
Clean Power SF; East Bay Community Energy; King City Community Power; MCE;
Peninsula Clean Energy; Pioneer Community Energy; Redwood Coast Energy
Authority; San Jose Clean Energy; SVCE; SCP; and, Valley Clean Energy.
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ME&O as well as how to handle certain operational issues related to
billing. Based on experience from the Residential Default TOU

transition, such collaboration with PG&E’s 12 CCAs will take time.

Ag Customers

AECA stated in opening testimony that a dynamic rate for Ag

customers should accommodate key Ag challenges:

For example, irrigation schedules, which are often out of an
individual growers’ control, are usually set days in advance. If a
field is scheduled to be irrigated on a particular day, equipment
deployment and field preparation has to occur well before that day,
inducing labor and capital costs. Likewise, irrigation schedules are
often coordinated with other agencies (e.g., local water suppliers,
California Department of Water Resources) days or weeks in
advance. Under PG&E’s current Peak Day Pricing program,
coordinated responses to a DA call for a shift in usage is nearly
impossible, as conveyance facilities and other agencies’ operational
standards are reliant on a predetermined irrigation schedule that has

already been submitted by the grower or the local water agency...23

AECA proposed an Ag RTP rate design similar to SCE’'s RTP

structure that does not pass through wholesale prices, and is based on
weather forecasts at a specific location with prices tied to differing
temperatures because Ag customers are able to track weather forecasts
(which they do for irrigation planning), and can incorporate those into
irrigation scheduling with sufficient notice.>4

In addition, CFBF argued in a previous dynamic pricing proceeding

that dynamic pricing would harm Ag customers with pumping loads that
are difficult to access and not variable, leaving only the option to entirely
shut off a pump, and that dynamic pricing should be opt-in only.5

CFBF argues that mandatory dynamic pricing would harm
agricultural customers and would result in little if any load
reductions. CFBF explains that agricultural loads are primarily

53 AECA Direct Testimony, pp. 49-50.

54 AECA Direct Testimony, pp. 49-50. AECA also recommended this alternative dynamic
pricing scheme in A.09-02-022 as an alternative to PDP, citing a decision that the
significant flexibility for making operational changes would encourage voluntary
participation within the Ag class. (D.10-02-032, pp. 46).

55 The 2009 Rate Design Window proceeding (A.09-02-022) that established the original
dynamic pricing program for Non-Residential customers, PDP. (D.08-07-045, p. 29.)
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related to pumping water, and the pumps tend to be spread out over
many acres which would make them difficult to access in response
to a dynamic pricing event. Also, the pumps are generally not
variable, so an agricultural customer’s only possible response is to
entirely shut off a pump. CFBF states that TOU rates, on the other
hand, have benefited agricultural customers and the grid. CFBF
recommends keeping dynamic pricing voluntary, with possible

incentives for enabling technologies.>6

On February 1, 2011, D.10-02-032 established that eligible large Ag
customers (with minimum demand >200 kW) must be defaulted into
PDP, while smaller Ag customers would not be required to default into
PDP. In D.08-07-045, the Commission concluded that because many
small and medium Ag customers did not have TOU or interval meters,
there was not sufficient data to assess how and when they use
electricity, and found it reasonable to implement CPP on optional basis
for them.>/

Table 1-7 below shows that 44 percent of large bundled Ag
customers and less than 1 percent of small bundled Ag customers are
enrolled in PDP. This certainly indicates that dynamic pricing may be
appropriate for large Ag customers, however, it is unclear what the
impact will be of changing the event hours for summer 2021 to 5 p.m. to
8 p.m.58

TABLE 1-7

PG&E AG DISTRIBUTION CUSTOMERS SERVICE AGREEMENTS BY SIZE

Line
No. < 200 kW > 200 kwW % > 200 kW
1 Total Ag 87,127 12,143 3%
2 Total Bundled Ag 70,195 2,618 4%
3 Total Bundled on Large Ag Rates 15,500 1,949 11%
4 Percent of Bundled on Large Ag
Customer Rates 4% 50%
5 Ag PDP Customers 283 1,156 80%
6 Percent of Bundled on PDP 0.4% 44%

56 D.08-07-045, p. 29.
57 D.08-07-045, pp. 31-32.

58 The Reliability OIR (R.20-11-003) issued March 25, 2021, will requires PG&E to update
the PDP event hours to 4 p.m. to 9 p.m.no later than June 1, 2022.
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As explained in Chapter 2, SCE’s RTP program has been in

operation for 33 years. Given SCE’s long experience with this structure,
it might be possible to learn enough from further benchmarking with
SCE, in addition to the Ag rate design and preferences research, to not
need to conduct a Pilot. Preliminary rate design preferences research
could assess Ag customer interest in a rate structure similar to SCE’s
RTP, versus PDP and potentially other dynamic rate structures including
PG&E’s C&l RTP Pilot rate structure.

Customer Support and ME&O

PG&E is supportive of third-party efforts to develop business models
in California that can prosper from customer success on dynamic rates.
However, it is critical for PG&E to be involved in customer recruitment,
education and outreach for the proposed C&Il RTP Pilot and any future
RTP offering. Due to the potential negative bill impacts from RTP
described above for customers in all classes, PG&E will need to be
involved in the recruitment and ongoing education of bundled RTP
customers in order to ensure they are aware of the inherent risks of RTP
and have the customer support required. Because any negative
impacts of RTP will emerge on a customer’'s PG&E bill, PG&E is
responsible for ensuring that the bundled customer is billed correctly
and that customers understand the charges on their bill.

The Griddy experience in Texas highlights the magnitude of the risk
for customers of RTP, especially Residential customers. Because
Texas has a completely deregulated, competitive retail electricity market
structure, the Texas distribution utilities were not responsible for
explaining to a Griddy customer why their bill for a few days was in
the thousands of dollars. However, because regulated California utilities
are still responsible for bundled retail customers, PG&E would still be
responsible for ensuring bundled RTP customers are aware of the risks
and helping them when they incur negative impacts. PG&E’s C&l RTP
Pilot proposal in Chapter 5 details PG&E’s proposed customer
recruitment, education and outreach efforts.

In addition, as described above, the CalFlexHub is conducting
research to demonstrate the technologies and communication that can
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support RTP. This indicates that, although Smart Home technology is
promising, it still has not been proven to be effective in supporting
customers on RTP. CalFlexHub'’s research is focused on developing
technology, demonstrating strategies that increase demand-side
flexibility, and documenting performance and customer acceptance.
Below is an excerpt>9 from the CalFlexHub solicitation showing the
following research objectives:

o Develop New Technologies: The Hub will be expected to have
partners that will develop new demand flexibility technologies
consistent with California’s building energy efficiency, appliance,
and load management standards;

e Conduct Pilot tests and demonstrations of advanced technologies
and operational strategies that increase demand flexibility, with a
goal of mass-market technology advancement, customer interface
and experience understanding, and commercialization; and

e Document the results: Document the performance, consumer
acceptance, and value of the economic and environmental benefits
(i.e., GHG), to the customer and the system, of flexible demand
technologies and strategies.

7. PG&E’s Proposed Two-Pronged Approach for RTP
PG&E proposes a concurrent two-pronged approach as the initial step
to evaluate the potential of RTP: Prong I) an RTP Pilot for C&I customers;
and Prong IlI) rate design and preference research for Residential and

Ag customers.

a. Prongl: RTP Pilot for C&I Customers
PG&E proposes to begin with a pilot for C&l customers, which is
described in detail in Chapter 5. PG&E proposes to focus initial RTP
rates on large C&l customers where enroliment and load response has
been demonstrated in other utility jurisdictions. PG&E also believes a

pilot is needed in order to evaluate the potential of RTP for load

59 CEC, CalFlexHub — GFO 19-309 Application Manual Addendum 02 ADA, at
<https://www.energy.ca.gov/solicitations/2020-09/gfo-19-309-california-flexible-load-
research-and-deployment-hub>, accessed March 27, 2021.
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response, overcome operational challenges and test ME&O. PG&E
proposes the Commission adopt the C&l RTP Pilot structure

summarized in the conclusion of this Chapter in Table 1-10 and in detail

in Chapter 5.
TABLE 1-8
C&I RTP PILOT PROPOSAL SUMMARY
Line
No. Pilot Feature Pilot Design
1 Eligibility Open to customers eligible for Schedules B-19/B-19V and B-20

(C&l) with no cap

2 Rate Design Pricing based on the hourly CAISO DAM market, with an added
hourly capacity component and adder for revenue neutrality, in
alignment with CEV RTP Pilot design

3 Timeline e Timeline aligned with that proposed for PG&E’s CEV Pilot,
starting no earlier than the end of Q1 2022 (after GRC 2 and
CEV RTP decisions)®

e Pre-pilot customer survey — two months after the final decision

e Recruit — starting approximately one month after completion of
the pre-pilot customer survey

e Build technology platform and billing system — Approximately
five months from final decision

¢ Run Pilot — 24 months from completion of the rate plans
e Mid-pilot progress report — 12 months after the start of the pilot.

e Assess — Three to five months, after two pilot summers.

4 Pilot Evaluation | ¢ Test ME&O
Plan e Evaluate benefits and trade-offs inherent to RTP pricing

e Assess individual, aggregate, and incremental load response

e Assess GHG impacts based on load responses described above

e Conduct customer bill analysis compared to the OAT and/or
other load management programs

e Track program costs

e Track revenue under-collection/over-collection

(@) As described above in Table 1-2, the CEV RTP Pilot decision is expected in Q4 2021, and
the GRC Il RTP decision is expected in Q1 2022.

b. Prong Il: Rate Design and Preferences Research

1) Residential Customers
As described in Chapter 2, the EPRI Benchmarking Study
identified only two active regulated utility RTP offerings for
Residential customers, at Commonwealth Edison and Ameren in
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lllinois, with very low participation after 14 years of operation.60 In
addition, the Customer Segmentation section above described
several other factors that support a phased approach for Residential
customers, including how best to expand the existing full portfolio of
Residential rate options, the appropriateness of RTP for Residential
customers versus other potential dynamic pricing structures, the
need to coordinate with CCAs, and the parallel work underway in
the CalFlexHub. Given these factors, PG&E proposes to conduct
rate design and preference research as the first step to determine
what type of dynamic rate (e.g., VPP, CPP, RTP with adders,
two-part RTP with CBL, etc.) is likely to result in the greatest
customer acceptance and aggregate load response for PG&E’s
Residential customers. As explained above, PG&E has employed
conjoint analysis to support its rate design proposals in several past
rate design proceedings.61

PG&E’s proposed timeline to evaluate RTP for Residential
customers includes a workshop with Parties to define research
objectives, qualitative and quantitative research, an advice letter
with a proposal for a Residential dynamic pricing pilot if warranted,
and development and implementation of the pilot, and is detailed
below in Table 1-9.

60 Other identified Residential RTP offerings from competitive suppliers include Griddy’s
now defunct offering in Texas, and Amber Electric in Australia. In addition, Spain has a
POLR Residential RTP option offered by LDCs to customers that do not select a
competitive supplier.

61 see footnote 46 for conjoint analysis report references.
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TABLE 1-9
RESIDENTIAL AND AGRICULTURAL CUSTOMER RTP RESEARCH AND POTENTIAL PILOT
TIMELINE
Line Completion (time from
No. Activity Duration Decision in this Proceeding)

1 Workshop to define Month 0 — Month 1 60 days
rate design and (1 month)
preferences
research

2 Rate design and Month 1 — Month 11 11 months
preferences (10 months)
research (including
hiring Vendor and
final results)

3 Decision Month 10 — Month 11 12 months
Point - Should new (1 month)
dynamic pricing
rate(s) and/or pilot(s)
be proposed

4 Workshops to Month 11 — Month 14 12 months
design the potential (3 months)
new Residential and
Ag dynamic pricing
rate(s) and/or pilot(s)

5 Prepare and file Month 15 — Month 21 20 months
proposal(s) for any (6 months)
new dynamic rate(s)
and/or pilot(s),
including cost
estimates, in Tier 3
Advice Letter(s) or
Application(s)

6 Commission Month 27 28 months
Decision on new (assuming timely approval of
dynamic rate(s) Tier 3 Advice Letter(s))
and/or pilot(s)

7 Build operational Month 28 — Month 34 34 months
systems and recruit (6 months) (assuming timely approval of
participants Tier 3 Advice Letter(s))

8 Launch Month 35 35 months

(assuming through Tier 3
Advice Letter(s))
9 Run Pilot(s) Month 35 — TBD TBD

A W ON P

2) Ag Customers
PG&E proposes a timeline similar to the Residential plan to
evaluate dynamic pricing structures for Ag customers. Because
AECA has already proposed an Ag RTP rate design similar to
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SCE’s RTP structure that does not pass through wholesale
prices,b2 it may be possible to shorten the timeline, and a Pilot may
not be necessary. SCE’s RTP rate design structure may not have
the level of risks and unknowns to warrant a Pilot. Preliminary rate
design preferences research could assess Ag customer interest in
the RTP rate structure similar to SCE’s, versus a DA RTP, PDP, and
potentially other dynamic rate structures. PG&E proposes a timeline
similar to the Residential plan to evaluate dynamic pricing structures
for Ag customers and conduct further benchmarking with SCE
regarding the experience of Ag customers in their RTP program.

Cost Recovery

As detailed in Chapter 5, on a preliminary basis and subject to further
refinement, PG&E forecasts $7.8 million to $11 million in incremental costs
to implement the C&I RTP Pilot assuming the CEV RTP Pilot is approved.63
In addition, PG&E estimates needing between $400,000 and $700,000 for
Residential and Ag rate design and preferences research. In A.20-10-011,
PG&E requested the establishment of the Dynamic and Real-Time Pricing
Memorandum Account (DRTPMA) to record costs, for future recovery in a
GRC Ph. | proceeding or separate application, for $3.9 million to $6.0 million
to implement the CEV RTP Pilot. PG&E requests authorization to also
record the incremental costs of the C&l RTP Pilot in the DRTPMA. PG&E
estimates the total incremental costs in 2022, 2023, 2024, and 2025 for the
two RTP pilot proposals at $12.1 million to $17.7 million.64 In this
application, PG&E is not seeking immediate approval of the reasonableness
of the costs it incurred to implement the C&I RTP Pilot. PG&E proposes to
record in the DRTPMA the actual costs it incurs pursuant to the
Commission’s orders for the RTP Pilots, RTP rate design and preferences
research, and any other activities ordered in this proceeding. The costs in

62 AECA Direct Testimony, pp. 49-50.

63 |f the CEV RTP Pilot is not approved PG&E will need to reevaluate the costs of the C&I
RTP Pilot, because the C&l RTP Pilot as proposed assumes leveraging some of the
infrastructure from the CEV RTP Pilot.

64 Costs for any potential new Residential and/or an Ag dynamic rate or pilot would need
to be estimated by PG&E in the future.
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the DRTPMA would be reviewed in a future GRC | proceeding or separate
application, before being recovered in customer rates. If the Commission’s
decision requires PG&E to revise its proposal and incur costs that are
greater or lesser than the forecasted costs set forth above, PG&E may
adjust the amounts to be reviewed in a future GRC 1 proceeding or separate
application, to reflect the actual costs recorded during this period. If the
DRTPMA is not approved in the CEV proceeding, PG&E requests to
establish a new memo account in this proceeding to record C&l RTP Pilot
costs.

PG&E proposes that the C&l RTP Pilot costs discussed in Chapter 5 be
recovered in the distribution component of rates. The costs described in
testimony are largely related to the development of infrastructure (i.e., the
platform to communicate pricing) which is beneficial to all customers. The
proposed C&l RTP Pilot pricing tool is specifically structured to be able to
take in prices from CCAs/ESPs.

Organization of Exhibit
This exhibit has a total of five chapters. The remainder of the exhibit is

organized as follows:

Chapter 2 — Benchmarking Results and Other Data Supporting PG&E’s
Proposal

Chapter 3 — Analysis of Wholesale Markets

Chapter 4 — Rate Design

Chapter 5 — C&l RTP Pilot Plan

Conclusion and Summary of PG&E’s RTP Proposals

In this chapter, PG&E has discussed the general policy objectives and
context that have guided its proposal for a C&l RTP Pilot (to be conducted
over a three-year period) and rate design and preferences research for the
Residential and Ag customer classes (expected to yield results
approximately one year after approval). PG&E also addressed specific
issues posed by the Commission to be considered in the further
development of RTP.

PG&E'’s proposed C&I RTP Pilot enables the evaluation of the potential

for a dynamic rate option with fluctuating hourly prices to encourage C&l
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customers to shift their load. The C&l RTP Pilot will also allow PG&E to
evaluate whether its proposed rate is consistent with the Commission’s ten
rate design principles that were adopted in the Residential Rate OIR
(RROIR) Phase Il decision (D.14-06-029) and the Modern Rate Architecture
framework outlined by PG&E in its 2018 Rate Design Window (RDW) rate
design principles. It will also allow PG&E to assess if there are any
unforeseen consequences, such as unintended or unreasonable
cross-subsidies, before determining whether the rate should be adopted
more broadly.

PG&E’s proposal to conduct rate design and preferences research is
consistent with its observation that there is limited experience with
Residential and Ag RTP programs in the U.S., and the CEC is only in the
very early stages of activities to develop automated price responsive
technology and standards. Specifically, for Residential customers, the
success of OG&E's VPP hybrid RTP rate, in contrast with the low adoption
of ComEd and Ameren’s RTP programs, combined with the recent failure of
RTP in Texas to mitigate Residential customer risks, supports careful study
before concluding what type of dynamic rate will best achieve load reduction
goals while minimizing unintended consequences.65 And as further support
for this approach, activities by the CEC in the Load Management
Rulemaking, the CalFlexHub, and in the development of Flexible Demand
Appliance Standards have only just started. The results of these CEC
activities, focused on the necessary technologies, communication
standards, and customer response are a necessary foundation to inform any
Commission decision on the appropriate type of dynamic pricing offering
(including RTP) for Residential customers.

Benchmarking results, summarized in Section 3, show ample evidence
from 53 active Non-Residential RTP rate schedules offered by regulated
U.S. utilities that some large C&l customers have enrolled in and have

65 See Chapter 2 for details of OG&E SmartHours and ComEd Hourly Pricing programs.
OG&E SmartHours residential customers: ~93,000 (11 percent of OG&E residential
customers). ComEd Hourly Pricing residential customers: ~35K (<2 percent of ComEd
bundled customers). OG&E load Impacts at system peak: 1.31 kW critical peak day,
.92 kW high price day, ComEd Hourly Pricing program load impacts at system peak:
.51 kW.
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benefited from RTP, and provided load response to support the electricity
grid.

PG&E respectfully requests approval of its RTP proposals in this

application summarized in Table 1-10 below:
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TABLE 1-10
PG&E’'S RTP PROPOSALS IN A.19-11-019

Line
No. Category Topic PG&E’s Proposal
1 C&l RTP Pilot Scal Obt-in bil ith
(Chapter 5) a. Scale pt-in pilot with no cap.
(Chapter 5)
b. Eligibility Limited to C&I customers
(Chapter 5) Open to customers eligible for Schedules B-19/B-19V

and B-20. (C&Il customers > 500 kW are eligible for
B-20. All C&l customers less than 500 kW are eligible
for B-19 or B-19V.)

Limit participation in the Pilot to a total of 2 CCAs
and/or other ESPs.

Participants with solar-paired storage > 10 kW required
to purchase and install Net Generator Output Metering
(NGOM)

No dual participation in other load management
approaches such as DR programs or PDP for the
duration of this pilot.®

c. Pricing Structure

(Chapter 4)

One-part RTP with no CBL.

Same rate design as CEV RTP Pilot proposed rate,
with a capacity adder that replaces generation-related
demand charges, and a revenue neutral adder, in B-19
and B-20 rates and retains B-19 and B-20 underlying
transmission and distribution rate design including
demand charges.

d. Energy Price
Formation and Price
Granularity

(Chapter 4)

Hourly prices based on CAISO DAM market.

No locational pricing.

e. Revenue
Neutrality

(Chapter 4)

Flat revenue neutral adder.

f. Incentives

(Chapter 5)

No customer, vendor or third-party incentives.

g. Pricing Engine
and Pricing
Dissemination

(Chapter 5)

Daily price calculations available via APl and flat web
site by a pre-determined time on a DA basis.

h. Price Protections

No price protections (such as price caps or bill
protection).

(Chapter 4)

i. Revenue Track customer load profiles before and after going on
under-collection risk | RTP, RTP prices compared to TOU prices, system load
of non-participating customers.

(Chapter 4) P pating

Convene workshop after pilot to evaluate and discuss
revenue under-collection data.
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TABLE 1-10

PG&E'S RTP PROPOSALS IN A.19 11 019
(CONTINUED)

j- ME&O
(Chapter 5)

Targeted primarily to Large C&I Customers with > 100
kW maximum demand.

C&Il RTP Pilot
(Chapter 5)

k. Ongoing
Customer Support

(Chapter 5)

Metered usage data sharing through Your Account’s
Share My Data platform and procedures.

For instantaneous data access, customers can install a
KYZ Pulse module into their SmartMeter or MV90
meter as allowed by Electric Rule 2.

I. M&E Plan
(Chapter 5)

Qualitative and quantitative customer research to
evaluate the effectiveness and attractiveness of RTP
and identify barriers, risks, benefits, and motivations for
participants and non-participants.

Evaluate benefits and trade-offs inherent in RTP
pricing, including whether and to what extent it could
result in revenue shortfall.

Assess individual, aggregate, and incremental load
response.

Assess GHG impacts based on load response metrics.

Conduct customer bill analysis compared to their OAT
and/or other load management approaches, such as
PDP, DR programs and Pilots.

Track program costs.

Track customer load profiles before and after going on
RTP, RTP prices compared to TOU prices, and system
load of non-participating customers.

Convene workshop after pilot to review M&E results.

m. Cost and
Timeline

(Chapter 5)

Assuming PG&E’s C&l RTP Pilot is adopted as
proposed,

PG&E anticipates the pilot rate would be available by
Summer of 2023 and the pilot would run for 24 months
(2 summers).

Timeline coordinated with that proposed for PG&E’s
CEV Pilot, with billing system work starting no earlier
than October 2022.)

PG&E estimates $7.8 to $11 million in incremental C&lI
RTP Pilot costs.
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TABLE 1-10
PG&E’'S RTP PROPOSALS IN A.19 11 019
(CONTINUED)

3 D i . .
P%Qiirglz:and a. Cost Cost TBD based on research design (anticipated to be
RTP) Rate (Chapter 1) between $400,000 and $700,000).
Design and - o o ]
Preferences b. Timeline Workshop within 60 days of decision in this proceeding
Research Chaoter 1 to define objectives and methodology for Residential

(Chapter 1) and Ag rate design and preferences research.
Conduct Research (completed approximately 9 months
from workshop)

Evaluate results to determine appropriate Dynamic
Pricing rate design(s) proposals for Ag and Residential
customers. (1 month after research completed)
Timing of Commission decision on any proposals
dependent on procedural approach and other factors.
4 Cost Recover . . . N
y a. Dynamic and Record incremental costs from this proceeding in the

Real Time Pricing DRTPMA if approved in the CEV proceeding, or if not

Memorandum approved, a new memo account established in this

Account (DRTPMA) proceeding.

(Chapter 1) Recover incremental costs in future GRC Ph. |
proceeding or through separate application at the
conclusion of the C&l RTP Pilot.

(&) See Attachment A. PG&E’s CEV RTP Pilot Supplemental Testimony: Chapter 1: Dual Participation.

a A W N B

In addition, Table 1-11 has identified several issues that are relevant to
both the CEV RTP Pilot proceeding and the C&l RTP Pilot proposed in this
proceeding. Consideration should be made regarding which items should
be addressed the same in both proceedings, and if addressed differently, it
could affect PG&E’s proposed costs and timelines.
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TABLE 1-11
CEV RTP AND C&I RTP PILOT SHARED ISSUES AND PG&E'S RECOMMENDATION

Line | CEV RTP and C&l RTP Pilot PG&E Recommendation For Addressing
No. Shared Issues Shared Issues
1 Definition of Pilot Objectives PG&E recommends that the C&l RTP Pilot high level
to Optimize M&E Work objective be focused on load shift.
2 RTP Rate Design PG&E recommends the same Rate Design Structure

for both Pilots
- Rate rider replacing generation component
- DA hourly energy prices

- Marginal capacity cost adder based on daily ANL
forecast

- Flat revenue neutral adder to retain parity relative to
base rate schedules

- No locational component

3 Pilot Cost Recovery PG&E recommends costs for both Pilots be recorded
to the same memorandum account for future recovery
(DRTPMA).

The Pilots share infrastructure such as the Pricing and
Communications platform which would be difficult to
track and recover in different venues.

4 Dual Participation on PDP or | PG&E recommends no Dual Participation in either
other DR Programs Pilot, in order to evaluate incremental load impacts.

5 Timelines PG&E recommends that the pilot timelines be
coordinated for the most efficient use of
implementation resources, including the billing
system.
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PACIFIC GAS AND ELECTRIC COMPANY
SUPPLEMENTAL TESTIMONY - CHAPTER 1
DUAL PARTICIPATION

Introduction

At the December 7, 2020 prehearing conference, Administrative Law
Judge Sisto commented that it could be helpful for Pacific Gas and Electric
Company (PG&E) to provide supplemental testimony on the subject of dual
participation by customers participating in its Day Ahead Hourly Real-Time
Pricing Commercial Electric Vehicle (DAHRTP-CEV) Pilot (or CEV RTP Pilot).
This March 29, 2021 supplemental testimony expands the discussion in
Chapter 2, page 2-17 of PG&E’s original testimony proposing a CEV RTP Pilot
rate, served on October 23, 2020.

This testimony provides justification for prohibiting dual participation for the
duration of the CEV RTP Pilot, explains the history of dual participation rules,
and highlights the growing need for more robust dual participation rules. PG&E
recommends that CEV RTP Pilot customers be prohibited from also participating
on other load management approaches, such as DR programs or Peak Day
Pricing (PDP) for the duration of the pilot. This will allow the CPUC and
interested parties in the proceeding to understand CEV RTP Pilot load response
in isolation and determine the potential for incremental load impacts. PG&E
further recommends that permanent changes to dual participation rules and new
use cases should not be considered or directed in this narrow proceeding but
rather should be the subject of future CPUC-led workshops.

Goals and Hypotheses of the Pilot

One of the goals of the proposed CEV RTP Pilot is to gather information on
how participating CEV customers respond to DA RTP price signals and whether
the CEV RTP Pilot rate supports decarbonization as well as strategic
transportation electrification. The first hypothesis is that DA RTP prices that
change hourly could induce customers to shift their usage (load shift) from high
price time intervals to low price time intervals, with the result of benefiting the
grid and reducing Greenhouse Gas (GHG) emissions. A second related
hypothesis is that the load shift could support strategic electrification by adding

1-AtchA-3
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load at low price time intervals and would promote decarbonization through fuel

switching in a manner that minimizes increased demands on the grid.1

Arguments for Prohibiting Dual Participation During the Pilot, a History of
Dual Participation Rules, and a Recommendation for Future Workshops

1. Dual Participation Should be Prohibited During the Pilot

a. A Controlled Experiment Should Only Test One Variable at a Time
PG&E’s CEV RTP Pilot is designed to test the Pilot Rate’s impact on

load shift. PG&E will also examine how the pilot population’s load shift
compares to customers not on this rate and/or customers that engage
with certain other load management approaches.2 However,
conducting a pilot to test the DAHRTP-CEV rate with customers who are
also participating in another load management approach is not a
prudent approach as it could skew the results related to the load shift
associated with customers on this CEV RTP Pilot rate. To enable
PG&E, the CPUC, and all parties to determine the extent to which RTP
itself produces load shift or reduction, PG&E proposes that participants
of the CEV RTP Pilot cannot also participate in other load management

approaches.

b. If Dual Participation Were Allowed With Demand Response (DR)
Programs or Pilots, It Would be Difficult to Identify if the Load Shift
Was Attributable to DR or the Real Time Pricing (RTP) Pilot Rate,
Due to the Complexities of Aggregator Managed DR Programs,
Market Integration and Community Choice Aggregators (CCA)

PG&E’s DR programs were initially focused on individual customers,
but have moved to (1) relying significantly on aggregators who hold the
customer relationship, and (2) being integrated into the California

For instance, from a gasoline- or diesel-powered vehicle to an EV.

Other load management approaches are also the scenarios for dual participation with a
real time rate. Examples include but are not limited to rate riders (e.g., Smart Rate and
PDP), DR Programs [e.g., Capacity Bidding Program (CBP), SmartAC, Base
Interruptible Program (BIP)], Energy Efficiency (EE) (e.g., EE Pay for Performance),
Bilateral Contracts (e.g., a Resource Adequacy (RA) only contract from a DR resource),
and pilots (e.g., the DRAM Pilot or the Emergency Load Reduction Pilot).

1-AtchA-4
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Independent System Operator (CAISO) market.3 Of note, wholesale
settlement occurs at the aggregate, not individual customer level, at the
Sub Load Aggregation Point (Sub-LAP).4 Below, PG&E provides four
examples of settlement occurring at the aggregate, not individual
customer level:

« CBP: CBP is an aggregator-managed program,® in which customers
are organized into Proxy Demand Response (PDR) resources which are
bid into the CAISO market. Moreover, the aggregator holds the
customer relationship and decides how to use individual customers in its
portfolio. CAISO wholesale settlement is on an aggregated basis at the
PDR level, not at the customer level.

e BIP: PG&E’s BIP program allows individual customers to participate
either on their own or with an aggregator. Looking at a March 2021
snapshot of PG&E’s BIP program, 74 percent of the customers, with an
estimated 48 percent of the current megawatts (MW) in the program,
participate through aggregators who hold the relationship with their
customers. As with CBP, the BIP aggregators decide how to use the
individual customers in their CAISO portfolios. PG&E’s incentive
calculation with BIP aggregators is also on an aggregated basis by
CAISO sub-Lap, and not at the customer level.6

See CPUC D.14-03-026, issued March 27, 2014, Ordering Paragraph (OP) 1: “The
bifurcation of current demand response programs into load modifying resource and
supply resource is adopted. Operational bifurcation will occur beginning with the 2017
demand response program year.”

PG&E’s sub-Load Aggregation Points (sub-LAPSs) are defined by the CAISO as
(relatively) continuous geographic areas that do not include significant transmission
constraints within that area. PG&E has 16 sub-LAPs in its service territory. The market
functions for sub-LAPs are twofold: (1) aggregations of DR and other DERs must fall
within a single sub-LAP for resource registration and dispatch purposes; and

(2) sub-LAPs are the basis for assigning congestion revenue rights.

PG&E CBP Tariff. https://www.pge.com/tariffs/assets/pdf/tariffoook/ELEC SCHEDS E-
CBP.pdf.

This pertains to retail settlements. Per the BIP tariff, “Incentives will be paid on a
monthly basis based on the directly enrolled customer’s or DR aggregator’'s CAISO
sub-LAP portfolio monthly Potential Load Reduction (PLR) amount.”
https://www.pge.com/tariffs/assets/pdf/tariffbook/ELEC_SCHEDS_E-BIP.pdf.

1-AtchA-5
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e« Emergency Load Reduction Program (ELRP): As approved on March
25, 20217 (Rulemaking (R.) 20-11-003), ELRP will span a five-year
period, 2021 to 2025 (subject to review for 2023 to 2025 in the DR
Application cycle). The purpose of the ELRP is to allow the IOUs and

CAISO to access incremental non-market integrated load reduction
during times of high grid stress and emergencies involving inadequate
market resources, with the goal of avoiding rotating outages.8
Compensation may be calculated akin to a PDR Portfolio, called “Level
Net Event Compensation” across all resources in the DR Provider’s
(DRP) ELRP Portfolio.9

« DRAM: The DRAM pilot was created in 2014 and has now progressed
to the 7th pilot DRAM Auction for 2022, which launched in
February 2021.10 |n DRAM, the DRAM Seller provides Resource
Adequacy (RA) to the 10U based on its contract with the IOU. The

Seller acquires retail customers which it registers with the CAISO and

10

See R. 20-11-003 Proposed Decision (Rev. 1) issued March 24, 2021.
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M373/K404/373404483.pdf.

The ELRP would be available through PG&E (direct and aggregator enrolled) and
through third-party DRP with a market-integrated PDR resource. Aggregators that are
in PG&E's programs would also be able to participate in ELRP, including CBP
aggregators’ resources that are bid in as PDR and PG&E’s BIP aggregators’ resources
that are bid into CAISO’s market as Reliability Demand Response Resources (RDRR).
In addition, ELRP participation would be open to an aggregator managed
behind-the-meter hybrid virtual power plant that meets certain criteria. Lastly, certain
types of individual customers who can export through Rule 21 could also participate in
ELRP.

“[T]he DRP shall submit an aggregate invoice for the Cumulative Portfolio Level Net
Event Compensation of each PDR Portfolio ... The Cumulative Portfolio Level Net
Event Compensation of a PDR Portfolio over one Quarter is determined by summing
the Portfolio Level Net Event Compensation across all ELRP events in that Quarter.”
R.20-11-003. Proposed Decision (Rev.1) issued March 24, 2021, Attachment 1
Guidance, pp. 16-17
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M373/K387/373387787.pdf.

On December 4, 2014, the CPUC issued D.14-12-024 which ordered the three I0Us to
file an advice letter for the design and implementation of the DRAM pilot for 2016 &
2017 (2016 & 2017 DRAM), together with a standard contract. The DRAM pilot was
intended to test: (a) the feasibility of procuring DR Supply Resources for RA from third
party DRPs through an auction mechanism; and (b) the ability of winning bidders to
integrate their DR Resources directly into the CAISO market. PG&E'’s resulting advice
letter was approved by the CPUC in Resolution (Res.) E-5110, p. 2.

1-AtchA-6
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organizes into PDRs. The Seller owns the relationship with its
customers. The Seller bids into the CAISO market, as required by the
DRAM contract, and is expected to respond appropriately if it receives a
CAISO award. However, how the Seller calls upon its customers to
reduce load when it receives an award is up to the Seller. Again,
PG&E'’s settlement with the Seller for the contract capacity payment is
on an aggregate basis at the PDR level.

One critical feature that these IOU-DR programs and the DRAM
Pilot share is the central position of aggregators, which own the DR
relationship with the customer and settle for wholesale energy at the
aggregate level, not at the individual customer level. If dual participation
were allowed, and a DR customer also participated in RTP, it would be
extremely challenging to attribute the load response due to RTP versus
a DR program due to how the data are aggregated. The DR baselines
cannot distinguish DR impacts from RTP impacts, particularly if RTP
and DR events happen in the same time interval.

In addition, we expect DRPs to expand their activities with non-IOU
Load Serving Entity (LSE), like CCAs. CCAs serve over half of PG&E’s
customers, and they have their own RA responsibilities. In D.20-06-039,
the CPUC confirmed that Load-Serving Entities can use DR resources
to satisfy up to 8.3 percent of their RA caps.1l To the extent that RTP
customers might be in a non-IOU LSE’s DR program, PG&E would not
have any insight into the non-IOU’s DR program, and could not
differentiate between the impacts of DR programs and RTP if dual
participation were to be allowed between RTP and a CCA’s DR

program.

Dual Participation with Rate Riders Provide Double Compensation
and Send Inaccurate Price Signals

As both RTP and Critical Peak Pricing (CPP) programs (e.g., PDP),
incorporate the full market price for both energy and capacity, allowing

11 presumably non-IOU LSEs can use bundled and unbundled customers for that
purpose, just as unbundled customers are eligible for PG&E’s Smart AC, CBP, BIP
programs as well as the DRAM pilot.
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dual participation would provide compensation twice for the same
energy and same capacity. In addition, allowing dual participation would
send exaggerated price signals on CPP event days and lead to
excessive cost shifting. RTP should send accurate pricing signals to
customers, to support economically efficient behavior while also
avoiding double compensation.

As an example, consider the combination of RTP with PDP. As
described in PG&E’s CEV RTP Pilot proposal in Chapter 2, page 2-17,
the RTP rate incorporates the full utility marginal cost for capacity and
energy. If PDP were allowed as a rider on top of the RTP rate, the price
signal of this combination would depart from the RTP market basis. In
fact, during PDP event hours two sets of price signals would be sent to
the customers (once as a block of four equal prices for PDP event
hours, and once for overlapping individual hourly prices for RTP). PDP
and RTP together can result in significant deviations from the marginal
cost level. Inthose PDP event hours, the combined generation price
signal of RTP plus the PDP surcharge would be far above the marginal
cost level. In the summer season, when a PDP credit is applied, it has
the effect of bringing the combined price signal in the non-PDP event
hours below the marginal cost level.12 In addition, PDP and RTP may
both produce a load response, but it would not be possible to attribute
the load shift impact of PDP from RTP.13 For these reasons, customers
in the DAHRTP-CEV Pilot should not be eligible for PDP.

12 C.f., Schedule B-19, section 21, b, “Customers will receive PDP credits on summer
usage above the CRL on all summer-period days.” CRL is the Capacity Reservation
Level: Customers may elect a CRL and pay for a fixed level of capacity (kilowatt).

13 The Commission has already adopted limitations on combining PDP with DR programs,
c.f. Schedule B-19, section 21, j. “Interaction with Other PG&E Demand Response
Programs: Pursuant to D.18-11-029, customers on a PDP rate may no longer
participate in another demand response program offered by PG&E or a third-party DRP
as of October 26, 2018.”

1-AtchA-8



w N

© 00 ~N o o b

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

(PG&E-RTP-1)

2. Thereis alLong History of Dual Participation Rules that Provide a
Regulatory Foundation for Why Dual Participation Rules are

Necessary.

a. The California Public Utilities Commission (CPUC) DR Dual
Participation Rules

The Commission has had dual participation rules for DR programs
since 2009.14 These rules were repeated in D.17-12-003,15 which
confirmed earlier decisions’ dual participation rules.16 In D.17-12-003,
the CPUC did not revise its policies on dual participation,17 including
Electric Rule 24/32’s prohibition disallowing customers from
simultaneously participating in a program provided by a third party and
bid into the CAISO market, as well as in an event-based
utility-administered DR program. Thus, the Commission’s current dual
participation rules go back over a decade, to a time when the
Commission was just beginning to establish the rules for third party
DRPs, eventually to use retail customers to provide DR and/or to bid
PDR into the CAISO market.

The Commission created these dual participation rules to allow
customers to simultaneously participate in two DR programs as long as
they do not inappropriately receive two payments for the same load
reduction. PG&E restates the highlights of the Commission’s three rules
for dual participation as follows:18
1) Duplicative payments for a single instance of load reduction or load

drop is prohibited;

14

15
16
17

18

D.09-08-027. Section 18. pp. 142-158.
https://docs.cpuc.ca.gov/PUBLISHED/FINAL DECISION/106008.htm.

D.17-12-003, pp. 31-32, citing D.12-04-045,
D.12-04-045, pp. 47-48.

D.17-12-003, pp. 33-34, referenced D.12-04-045 and a resolution (Res.E-4630) that
classified CPP and PDP programs as event-based programs. D.17-12-003 also cited
D.15-11-042's designation of CPP and RTP as non-event-based load modifying
programs as presenting a differing view. However, D.17-12-003 did change existing
policy.

D.17-12-003, pp. 31-32, citing D.12-04-045.
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2) Dual participation is permitted in two DR activities if one provides an
energy payment and the other provides capacity payments; and
3) Dual participation in two DA or two day-of programs is prohibited.

A more recent 2018 decision, Decision (D.) 18-11-029, further
restricted the ability for new dual participation between a CPP program
and another utility or third-party administered DR program.19

PDP customers are ineligible for dual participation in other DR
programs. Electric Rule 24 mandates that PG&E unenroll customers
from PDP when a third party enrolls the customer in a CAISO wholesale
market DR program.20 Prohibiting such dual enrollment serves a
number of purposes. First, it prevents potential conflicts between the
operations of the PDP program and the DRP’s use of the customer for
DR in the wholesale market. Second, it avoids complexities that would
arise over identifying the incremental effects of PDP on customer load
versus the customer’s load drop in response to the DRP’s signal (in
response to CAISO market awards). Third, if PDP and CAISO
wholesale market participation through a DRP were allowed on a dual
participation basis, customers who participated in both programs would
be paid twice for some of the same load response.

PDP dual participation with the BIP also is not allowed, except for a
BIP customers’ legacy MWs as of October 2018.21 |f PDP is combined
with BIP, the effect of PDP events can cause double payment. For
instance, if the customer is responding to PDP as well as a BIP event,
the incremental effect of one program versus the other would need to be
separated, or there would be double compensation.

When necessary (e.g., for legacy BIP MWs where the dual

participation rules are not in effect), PG&E manages evaluation of dual

19 p.18-11-029, OP 1.
20 Electric Rule C.2.d.

21 see BIP Tariff Eligibility, Sheet 1 and Interaction with Customer’s other Applicable
Programs and Charges, Sheet 14, in
https://www.pge.com/tariffs/assets/pdf/tariffoook/ELEC_SCHEDS_E-BIP.pdf
“Grandfathered” has been used at times in the past to describe this exemption. For
purposes of this testimony, PG&E refers to the exemption using the word “legacy”.
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participation in PDP and BIP by using non-PDP event days to estimate
separate impacts. Should both BIP and PDP be called on the same
day, the load impacts are allocated to BIP, not to PDP. However, this
solution would not be available for RTP because RTP operates every
day with hourly prices that are different every day. In other words, there
are no similar non-RTP days that can be used to measure the
customer’s response absent RTP.22

b. CAISO Dual Participation Rules with Net Energy Metering (NEM)

and the Distributed Energy Resource Provider (DERP) Agreement
The DERP Agreement is a CAISO market model that allows for an

aggregation of Distributed Energy Resource (DER) to provide energy
and ancillary services to the CAISO wholesale market. Currently the
CAISO tariff23 prohibits resources that are on a NEM tariff from
participation in its DERP Agreement. In CAISO’s DERP Initiative
Application to the Federal Energy Regulatory Commission (FERC),
CAISO explained, “The rationale for this rule is that under California’s
current NEM program a participating resource already receives benefits

from netting its excess energy against subsequent electricity bills.”24

c. The CPUC Energy Storage Order Instituting Rulemaking (OIR)
Incrementality Rules
In its Energy Storage OIR decision (D.18-01-003), the CPUC
adopted eleven rules to guide the formation of multiple use applications
for energy storage. Rule 11 states, “In paying for performance of

22

23

24

Dual participation on PDP and PG&E’s CBP is not allowed under the dual participation
rules discussed in the next section because both are DA programs. However, the basic
problem with RTP also applies with CBP (i.e., there is no way to determine what the
customer’s usage would have been absent RTP); so, there is no reliable way to develop
the baseline for measurement of CBP performance.

CAISO Corporation Fifth Replacement FERC Electric Tariff. Effective as of

February 17, 2021. Section 4.17.3(d) Requirements for Distributed Energy Resource
Aggregations. “A Distributed Energy Resource participating in a Distributed Energy
Resource Aggregation may not also participate in a retail net energy metering program
that does not expressly permit wholesale market participation.”

CAISO Corporation Docket No. ER16-1085 DERP Initiative. March 4, 2016, p. 7.
https://www.caiso.com/Documents/Mar4d 2016 TariffAmendment DistributedEnergyRe
sourceProvider ER16-1085.pdf.
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services, compensation and credit may only be permitted for those
services which are incremental or distinct. Services provided must be
measurable, and the same service only counted and compensated once
to avoid double compensation.”25 While this rule was developed in the
Energy Storage Proceeding, PG&E suggests that the Commission
similarly prohibit dual participation in instances when the “services”
resulting from load reduction are not incremental or distinct. The
principle is especially relevant today. In the years since D.12-04-045,
the universe of possible customer programs has expanded, creating the
potential for “stacking” programs in ways that can make application of
the basic principles difficult.

Existing Dual Participation Rules are Neither Complete Nor
Contemplate Increasing Complexity

PG&E outlines some examples of the possible combinations of
stacking of different load management tools (e.g., rates, programs, and
incentives) below, including some areas of dual participation that were
not discussed above.

25 D.18-01-003, issued January 11, 2018, Appendix A — Adopted Rules, Rule 11.
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TABLE 1-1
LOAD MANAGEMENT TOOLS TO CONSIDER WITH RTP DUAL PARTICIPATION

Line (C) Wholesale Market
No. (A) Rate Riders (B) Programs Integrated Pathways (D) Pilots (E) Tariffs
1 * PDP EE Pay for * PDR as aresult of a e ELRP DER Tariffs for
. Smart Rat Performance bilateral contract @ Distribution
mart Rate (e.g., RA-only contract) | ® DRAM Deferral
* NEM - PDR through the CBP
tariff
* PDR through the
SmartAC tariff
* RDRR through the
Base Interruptible tariff
* Proxy Demand
Response-Load Shift
Resource (PDR-LSR)
» DERP Agreement
€) DRAM is also wholesale market integrated and could also appear in column D because it
participates in CAISO’s market using the PDR model. It was placed in column E because it is not a
program but remains a pilot.
3. Permanent Changes to Dual Participation Rules and New Use Cases

Should Be Considered in Future Broader Workshops, Not Decided in
this Narrow Proceeding for a Commercial Electric Vehicle (CEV)
Dynamic Rate

PG&E maintains that dual participation rules need to be considered in a
much broader context. The specific applications of dual participation rules
across various programs to use cases need to be studied and possibly
revised so as to avoid double compensation for the same energy or capacity
at the same time. This broader context of dual participation rules and new
use cases should not be considered or directed in this narrowly focused
proceeding given that RTP is just one of many programs where dual
participation may be contemplated, but rather should be the subject of future
broader workshops. RTP would be one of the dual participation cases
considered, rather than the focus of the workshop. The workshop would
also help inform what dual participation rules should be permissible for RTP
as well as other load management approaches.

PG&E recommends that the broader context of dual participation can be
address through workshops hosted by the CPUC. Such workshops could
serve as a fact-finding venue regarding existing CPUC and CAISO dual

1-AtchA-13
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participation rules and policies and can initiate the establishment of

principals and goals for dual participation.

D. Conclusion
In conclusion, dual participation with RTP should be prohibited for the

duration of the CEV RTP Pilot to allow the CPUC and all interested parties in the
proceeding to understand the load shift response from the CEV RTP Pilot rate in
isolation. This testimony recommends that the CPUC approve PG&E’s proposal
that dual participation for CEV RTP Pilot customers be prohibited. PG&E further
recommends that permanent changes to dual participation rules and new use
cases should not be considered or directed in this narrow proceeding but rather
should be the subject of broader CPUC-hosted workshops.
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PACIFIC GAS AND ELECTRIC COMPANY
2020 General Rate Case Phase |l
Application 19-11-019
Data Response

PG&E Data Request No.: | JointParties 001-Q01

PG&E File Name: GRC-2020-Phil_DR_JointParties 001-Q01

Request Date: March 10, 2021 Requester DR No.: | 001

Date Sent: March 23, 2021 Requesting Party: California Solar and
Storage Association/
Small Business Utility
Advocates

PG&E Witness: Tysen Streib Requester: Brad Heavner/
John Wilson

QUESTION 01

Please provide illustrative, detailed schedule level rate changes for all rate classes
using the March 1, 2021 revenue requirement for the class default rate (present,
proposed and proposed with PCIA and generation unbundled). Please provide both
bundled and unbundled (DA/CCA) rates.

For marginal costs, please provide PG&E’s understanding of the positions advocated in
direct and as amended in rebuttal testimony by PG&E, TURN, CLECA and AECA. For
revenue allocation, please assume a limit of movement to marginal costs to 25%, limit
the combined generation, distribution, and PPP revenue requirement allocation to a
1.5% cap (bundled) on increases for each rate class and a 3% cap for DA/CCA
customer rates.

For any other contested issues, please use PG&E’s position. Please include a complete
description of all assumptions utilized in developing the schedule level rates.
ANSWER 01

Per a discussion on March 15, 2021, CALSSA and SBUA have agreed to revise this
data request to use May 1, 2020 revenue requirements.

Please see the attachment “GRC-2020-Phll_DR_JointParties_001-Q01 Atch01.xIsx".

To develop marginal cost assumptions, PG&E used its rate model developed for
February 2021 Rebuttal testimony, and changed the following values where
appropriate:

GRC-2020-Phll_DR_JointParties_001-Q01 1-AtchB-1 Page 1
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New
Business Marginal
Gen Primary Primary Secondary | Customer
Gen Cap Cost | Energy Distribution Marginal Marginal Access
Party (transmission) | Cost Cap Cost Cap Cost Cap Cost Cost
CLECA | $274.64/kKW-yr $30.84/PCAF- | $12.32/FLT- | $2.83/FLT-
kW-yr kW-yr kW-yr
TURN 57.18/kW-yr Adds (see below)
wireserve 1.7%
adder
AECA $56.10/kKW-yr Uses Adjust PCAF and FLT for differences in (see below)
w/reserve REC customer growth rates in the revenue
adder adder allocation step. (See table below)
$0.00478
per kWh

Proposed Marginal Customer Access Costs:

Customer Subgroup TURN AECA
Class w/RCS
Residential Residential 40.31 81.55
Agriculture AG A 202.90 388.28
Agriculture AG B 1462.76 1,214.53
Agriculture AG C 2057.18 1,253.36
Small Coml Single phase 145.93 203.68
Small Coml Poly phase 530.70 754.46
Medium A10S/E19VS 415.61 2,088.31
Medium A10P/E19VP 1234.30 1,744.89
Large E19S 1048.65 4,259.36
E19P 1350.62 3,111.68
E19T 1350.62 3,695.92
E20S 1633.58 4,687.40
E20P 1350.62 3,142.63
E20T 1350.62 3,167.21
Traffic Control | TC1 138.12 213.62

AECA Proposed PCAF and FLT Adjustments:

Rate Class Gen Growth Dist Growth
Adjustment Adjustment
Residential 101.9% 100.6%
Commercial 97.8% 98.6%
Industrial 99.2% 102.7%
Agricultural 99.0% 98.1%

GRC-2020-Phll_DR_JointParties_001-Q01 1-AtchB-2
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(PG&E-RTP-1)

PACIFIC GAS AND ELECTRIC COMPANY
2020 General Rate Case Phase |l
Application 19-11-019
Data Response

PG&E Data Request No.: | JointParties 001-Q02

PG&E File Name: GRC-2020-Phil_DR_JointParties 001-Q02

Request Date: March 10, 2021 Requester DR No.: | 001

Date Sent: March 23, 2021 Requesting Party: California Solar and
Storage Association/
Small Business Utility
Advocates

PG&E Witness: Tysen Streib Requester: Brad Heavner/
John Wilson

QUESTION 02

Please provide the same report as item 1 for an illustrative energy and capacity
Real-Time-Pricing rate design, as follows.

e All energy charges and generation capacity charges collected in hourly dynamic
rates based on day-ahead forecasts

e Marginal energy costs based on line-loss-adjusted day-ahead locational marginal
prices for the PG&E DLAP

e Marginal generation costs based on hourly dynamic costs from adjusted net load,
using a peak capacity allocation factor methodology

e A uniform, system average Revenue Neutral Rate Adder as described in PG&E
testimony in A.20-10-011, but excluding the PCIA in the “proposed with PCIA”
schedule rates.

ANSWER 02

Per a discussion on March 15, 2021, CALSSA and SBUA have agreed to revise this
data request to use May 1, 2020 revenue requirements.

Please see the attachment “GRC-2020-Phll_DR_JointParties_001-Q02_Atch01.xIsx".

Please note that, for the CLECA scenario, the marginal generation capacity value was
so large that if it were to be used in the manner described in A.20-10-011, it would
produce a negative Revenue Neutral Rate Adder because the marginal cost revenues it
produces are larger than the revenue requirement. For this response, PG&E reduced
CLECA'’s capacity value to 58% of its stated value so as to produce a Revenue Neutral
Rate Adder of zero.

GRC-2020-Phll_DR_JointParties_001-Q02 1-AtchB-23 Page 1



PG&E

(PG&E-RTP-1)

1-AtchB-24

'sabieyd Jay1o JO Wns SS9 [e10] Sk Ajenpisal parejnoed . 'sabieyd Jaylo JO Wns SS9 [e10] Sk Ajenpisal parenoed M
09TS0° 09150 umsi)
000T ¥S8¢¢ 99100 66120 * 000T ¥582€" 99700 €2120 M (Repyiarowy)
JOYVYHO WNINININ
(60280°) (60280°) (e€980°) (€€980°) upaiD auleseq
T68EC"  96TSO° 8.9Y0° EVET0  L2EVO’ 8780 16862° 96TS0’ 8€EG0° 96¢10° 9S€0T"  S0LLO° sead-Jo
gaeeve 96TS0° 8.9¥0° EVETO"  LZEVO’ €G6T0"0$ JO J1oppe re v (€ 08980° 729Te” 96TS0° 8€ESO’ 96¢2T0° 6S8TT" GE6.L0° ead
JA-MI/9G°89% (UMN/$) FDUVHOD
Jo 9oud Ayoeded e pue uonenba Ayoedes ADYIANT HILNIM
ay) Aq pauiwlalap se Jappe Aoede) (g
(60.807) (60280°) sasso| aul snid saud 1a3rew OSIVD (T (e£980") (e€9807) WpaiD auleseq
¥8TLT 96TS0" 8L9¥0° EVETO"  L2EVO’ :Jo dn apew a1el 41y ue si uonelauss) ovotTT” 686V7¢ 96150 6€ES0° 96ZT0° T6ETT 19.TT Jead-o
816¢° 96TS0° 8.9%0° EVETO"  LZEVO’ Ov9ET” EEETY 96150 6€ES0° 96210 SELIT” JATRAN Jead
(UM>/$) IDUVHO
ADYINT ¥INWNS
[eol Jayo VIO ddd VvI0d uso nsia [eloL JB3Y10 VIO ddd uso ssia

(pata1l) 0-nOL-3

S31vd d3S0dodd (020z ‘T AeN) STLVY INISTHd

so)ey uonisuel] € Jeap
sajey pasodoid pue Juasald
(0zoz ‘AN avepdn) O xipuaddy ‘(y-399d) NaUx3
20491 T00-T00 1l 8seyd - 8seD ayey [e1susd 0202
SaIedIUIOr HA 11Ud-0202-049 Auedwod o1108|3 pue seo ayioed



PG&E

(PG&E-RTP-1)

00's¢
00°0T

20491 T00-T00
SaIUedIUIOf ™y 11Yd-0202-08D

9€T¢C8’ 9€T¢C8’
¥S8ee’ ¥582¢
€C9.LT 8T¢v0’ 1TC¢10°  LOT¥0° . 0 1oDDE 1B ( /8080°
€291 8TZv0°  TIZIO"  LOTHO' eseTo 0 " v_amwow pvie 18080
€2C9.LT 8TCv0’ TT¢T0°  L0T¥O° /8080°
Jo 2oud Ayoeded e pue uonenbas Aloedes

. . . . a2y} Aq paulwialap se lsppe Aloeded (g .
ovwm._”. wHNvo. H._”N._“o. ho._”vo. sesso] auy snid aoud 13eW OSIVO (T vOHOH.
07967 8T2¥0 TIZT10°  LOT¥0 40 dn apeW 818l 41y Ue S| UofeIauss) ¥0TOT
0ov96T" 8TCV0’ TT¢T0°  L0TVO° 70T0T”

[eloL Bsyo ddd vIOd uso nsia

saley Uolisuel] € IeaA
sajey pasodoid pue ussaid

(0zoz ‘AN avepdn) O xipuaddy ‘(y-399d) NaUx3
1 8sBUd - 85BD Bjey [B1aUSD 0202
Auedwo) o1309|3 pue ses oyoed

00'S¢e
00°0T

aseydAjod
aseyd-a|buls

(Repyisidw/) 39YVHO YIWOLSND

9€TC8’ 9ETC8’
68¢¢” ¥68¢¢”
600cc”  8Tc¢v0’ 66210 85680 VESLO
T99€¢"  8Tev0’ 66¢T0° 0090T" ¥ESL0
€9¢S¢’  8T¢v0’ 66210 c¢rect VESLO
T085¢"  8T¢v0’ 66210 €eL0T TSS60°
¢88L¢"  8Tev0’ 66¢T0° 18T’ TSS60°
§08¢€"  8T¢v0’ 66¢10° LELLT TSS60°
[ejoL BYio ddd uso asia

Yead-yo ladns
Aead-4o
dead
JBJUIM
Aead-4o
Yead-ued
dead
lswwns
(UM>/) IDYVHD ADYINT

T-d

1-AtchB-25



PG&E

(PG&E-RTP-1)

6T'6VT

20491 T00-T00
SaIUedIUIOf ™y 11Yd-0202-08D

87106 87106 7' SyT
69960°  v.¥TO°  2ZOZTO"  68TVO° 0% 10 JOPPE Tel ¥ (. 70820°
69960°  ©.vI0°  20ZT0°  68TYO Es610 08 " x\mmmo . pvie 0820
69960 vLy10 c0et0" 68170 Jo 9oud Ayoeded e pue uonenba Ayoedes 0820
. . . . 8y} Aq paulwiaiap se Jappe Ayoede) (z .
26YIT YLYIO  ZOZIOT  68TYO sas50] aul| snid so1Id 195EW OSIVS (T L29v0
Z6YTT  v.¥T0°  20ZTO°  68TH0 10 dn SpeLl 8121 o 1Y Ue S| uoneisuss 129%0
Z6YTT  v.¥TO°  2OZTO°  68THO° 129%0°
ZLET v8'8 187
ZLET 78'8 /8%
[eloL IETe) ddd vI10d us9 nsig

so)ey uonisuel] € Jeap
sajey pasodoid pue Juasald
(0z0z ‘AeN erepdn) O xipuaddy ‘(F-399d) Halux3
|l 8seyd - aseD arey [e1aua 0202
Auedwo) o1309|3 pue ses oyoed

8LLY 8LLY (Repjie10W/)
39YVHI ¥INOLSND
66SCT’ V.v10° S0ZTO 02,0 9T.20° Yead-4o Jadns
€Ee9T” v.v10° S0ZT0 8€80T" 91,20 Jead-Jo
1861 V.v10° S0ZTO 98EVT’ 91,20 Jead
JBWUIM
€86.T" V.v10° S0ZTO’ S9.0T" 6ESY0° Jead-4o
ovetre v.v10° js{orAxel 440 4% 6ESY0° Nead-led
60v7.2 V.v10° S0ZTO’ 16102 6ESY0° Jead
lswwns
Alepuodas
(UMY) IDYVHO ADYANT
6S°ET 78'8 SL'Y JBUIMN
6G°€T 788 SLY Jswwns
Arepuodas
(M>1) 39HVHO aNVINIA
|eoL B3ylo ddd uso nisia

01-9

1-AtchB-26



PG&E

(PG&E-RTP-1)

6T°6VT
GE€'L0L

20491 T00-T00
SaIUedIUIOf ™y 11Yd-0202-08D

9¢'0¢ .6 ¢s0T
00’ 00’
92'0¢ .6 ¢s'0T
88¢ 88¢
00T 00T
[eloL 13y10 ddd VIOd us9o nsia
8vT06'1 8vT06'Y Yy SrT
LS6ET'ET 156€T°€T 2T vSL
S0890° 99% 10" GLETO"  S96€0° 00000
"0$ 4O Jappe 1e
G0890° 99110’ G/ET0°  996€0° mmm._“o‘_m%%v_\@mﬂow Wy (e 00000
S0890° 99v10° SLETO"  S96ED” Jo 9oud Ayoeded e pue uonenbas Aoeded 00000
) . . ) ay} Agq paulwialap se lappe Aloede) (z )
S0EG0  o9vT0  Sleto soepo| oSS ulsnidsmdiwew oSO (1| EET
. . . . :Jo dn apew a1el 41 Ue S| uoneiauss .
CETVT 99¥T0 GLETO G96€0 92¢eL0
SG0890° 99¥10° GLETO"  G96€0° . o 1appE 12| ( 00000
S0890°  99¥T0°  GLETOT  G9GEO Es610 08 " x\mmmo . pvie 00000
50890 99v10 SLET0° 59680 Jo 9oud Ayoeded e pue uonenba Ayoedes 00000
. . . . 8y} Aq paulwaiap se Jappe Ayoede) (z .
S0890°  99¥T0°  GLET0"  SYGEQ 59550 oUl| Snid 5011d 193EW OSIVD (T 00000
S0890 99%T0 GLETO S96€0 jo dn apew 8yel 41y Ue S| Uojelauas 00000
G0890° 99¥ 10’ GLETO"  G96€0° 00000
15°0¢ 168 S9'TT
00 00
1802 168 S9'TT
€L €L
€9°¢ €9°¢C
15°0¢C 16'8 S9'TT
00’ 00’
1502 16'8 S9'TT
16°¢C 16°¢C
TT°0T TT°0T
[eloL 13y10 ddd VIOd us9o nsia

so)ey uonisuel] € Jeap
sajey pasodoid pue Juasald
(0z0z ‘AeN erepdn) O xipuaddy ‘(F-399d) Halux3
|l 8seyd - aseD arey [e1aua 0202
Auedwo) o1309|3 pue ses oyoed

lswwns
(M>1/$) 9 NOILdO - SIOYVHO ANVINIA

'Tc GL'6 00’ 99'TT winwixepn
98'T 98'T 00 Yead
19IUIM
'ie GL'6 00 99'TT wnuwixep
€8 e 6T'E Jead-ied
.'G¢ 97T €T1T Yead
lswwns
(M) SIDYVYHO ANVYINIA
|eloL BYio ddd usg isia
Alepuodss 0z-9
8LLY 8LLY A aley
¥6SLLvT ¥6SLLvT 61-9
(Repyip1oW/) IDYVHO HINOLSND
0,280 S9rT0° LLTT0° 82950° 00000 sead-}o Jedng
[Aste1an S9Y10° LLTT0° 01260 00000 Jead-4o
7809T" S9r10° L.TT0° CYvET 00000 Yead
1IUIAA
seecT S9r10° LLTT0° L1260 9.¥00° Jead-Jo
28€e8T” S9Y10° LLT1T0° 890€T” 21920’ Jead-led
99/9¢" G910’ L.TT0° G299¢° 667.0° ead
Jswwns
(UM) ¥ NOILdO - STDUVHO ADYANT
0€TLO S9Y10° LLTT0° 88Y¥0° 00000 Yead-4o Jadns
Sraann G910’ L.TT0° 78,80 00000 Jead-Jo
8CoVT” S9Y10° LLTT0° 986TT" 00000 Jead
11U
VEVIT S9Y10° LLTT0° 26.80° 00000 Jead-4o
TYSeET G910’ L.TT0° 6680T" 00000 yead-yed
02891’ S9Y10° LLTT0° 8/8ET’ 00000 ead
Jawwns
(UM>)/) STDOHVHO ADYIANT
vr'1e 16'8 €9°¢CT wnuwixep
00 ead
121U
vv'1e 16'8 €9°¢CT wnwixep
8. 8L Yead-ied
cLe cLe Yead
Jswwns
(M/$) 8 NOILdO - S3OYVHO ANVINZA
vr'1e 16'8 €9°¢CT wnwixep
LL'T LL'T 00 Jead
JBJUIM
vr'1e 16'8 €9°¢CT wnuwixep
0€’S L1°¢C €T'e Nead-led
6.'G¢ 61T /80T Jead
Jswwns
(M) S3DHVHO ANVINZA
[eloL 1BYI0 ddd IER) nsia

Alepuodss 6T-9

1-AtchB-27



PG&E

(PG&E-RTP-1)

€9'EY

€1'8eCT

20491 T00-T00
SaIUedIUIOf ™y 11Yd-0202-08D

EVEEY'T 00000 EVEEY'T €9y
SLL60"  SZ9E0'  TBETO"  0SBEL £SBT00S JO Joppe 1By v (€ 61600
26L60°  GZ9EO"  TBETO"  0SBE0 K-A/95'89% 9€600
Jo aoud Ayoeded e pue uonenba Ajoeded
TTT0T GZ9E0’ T8ETO" 0S8E0’ a1 Aq paulwisiap se Jappe Ayoede) (z GGCT0°
sasso| aul snjd aa1d 19xew OSIVO (T
L0TTT  G290°  TBETO"  0SBED' o dn apew arel d 1y UE S| uonelaus9 16220
or'1T ov'TT
ov'1T or'1T
129 129
[eloL J3y10 ddd VIOd uso nsia
18119°0F 18L19°0F 9E'CLET
TL¥90 €TV10’ TSZT0°  L08ED’ . T ( 00000
Tv90°  ETPT0°  TSZIO'  LOBEO eseTo 0 " v_am.ﬂo o € 00000
T2¥90 P10 T6e10"  Z08E0 Jo 2oud Ayoeded e pue uonenba Ajoeded 00000
. . . . ay} Ag paulwialap se lappe Aloede) (z .
omooo. mﬂwao. Hmm.ﬁo. wowmo. sasso] aull snid 80ud 19xEW OSIVD (T ooaoo.
[8/80°  €IYI0°  TSCTO°  LOBED 1o dn apew o1e) g 13 Ue s uoeiausy | LFECO
G6LET ETV10 TGZT0° L08ED’ GceLo’
TL¥90° €IV10’ 16¢T0°  208€0’ . T ( 00000
T/¥90°  EI¥I0°  TSZTO"  L08E0 Es610 08 . v_ammo . pvie 00000
14790 1o 16e10" 20820 Jo 9oud Ayoeded e pue uonenba Ayoedes 00000
. . . . 8y} Aq paulwiaiap se Jappe Ayoede) (z .
Htu@o. MH:o. ﬁmmﬁo. wowmo. sesso] aull snid 80ud j1¥eW OSIVD (T ooooo.
T.¥90 €IVT0 15210 L08E0 j0 dn apew ayes 41y Ue S| uojesauss 00000
TL¥90° ETVT10’ TGCT0°  L08ED’ 00000
92'0¢ .6 ¢s'0T
00’ 00’
9¢'0¢ V.6 ¢s'0T
cL oL
19°¢ T8¢

so)ey uonisuel] € Jeap
sajey pasodoid pue Juasald
(0z0z ‘AeN erepdn) O xipuaddy ‘(F-399d) Halux3
|l 8seyd - aseD arey [e1aua 0202
Auedwo) o1309|3 pue ses oyoed

EVEEY'T EVEEY'T (Kepyia10Wy)
I9YVHO ¥IWOLSND
0COET” 729€0’ GETTO 88520 €900 Jead-4o
68GST" 29¢0’ GETTO ov10T” 06900 Jead
JBIUIM
17444% 29¢0’ GETTO 95980° 600TO° 1ead-Jo
Yead-ued
89¢8T" 29¢0’ GETTO 709TT 50020 Jead
lswwns
(UMW) IDUVHO ADYANT
1211 1211 WINWIXeIA JSJUIM
1CTT TCTT WNWixXe Jswwns
69'8T 25'CT LT'9 poLad ead Xep Jawuwns
Arepuodss
(M) 398VHD ANVYINZA
|eloL 13y10 ddd uso nisia 0-9V
TL.80°GY TLL80'SY (Repyiaiowy)
39YVHO ¥IWOLSND
€6..0° ETrTo IYTTO 7€250° 00000 Jead-yo Jadng
89¢ETT” ETVTO IVTITO 60880° 00000 Jead-4o
Tv.GT  ETVTO 9YTTO Z8TET" 00000 xead
I
€9.TT" ETrTo IYTTO 22880° 28€00° Jead-Jo
999.T" ETVTO IVTITO 89G¢CT’ 6€G20° Jead-led
6765€E" ETrTo IYTTO £v8SZ’ L¥S.0° Sead
lswwns
(UMY) ¥ NOILO - STDUVHD ADYINT
2€990° ETVTO0 IYTTO €L0¥0° 00000 Yead-4o Jadns
6S60T" ETVrTo IYTTO 00¥80° 00000 Jead-Jo
68TVT" ETVTO IVTITO 0€9TT” 00000 Jead
JBJUIM
9.60T" ETVTO IVTITO LT¥80° 00000 Jead-4o
TOTET"  EIVIO IYTTO ZrS0T°  00000° yead-ied
¢6.ST” ETVTO IVTITO EECET” 00000 Jead
lswwns
(UM/) STDHVHO ADYIANT
'1e GL'6 00 99'TT wnuwixep
00 00 00 Jead
JBJUIM
r'1e SL'6 00 99'TT winwixew
08’ 00 08’ Yead-ied
8L¢C 00 8L¢C ead

1-AtchB-28



TURN

(PG&E-RTP-1)

1-AtchB-29

'sabieyd Jay1o JO Wns SS9 [e10] Sk Ajenpisal parejnoed . 'sabieyd Jaylo JO Wns SS9 [e10] Sk Ajenpisal parenoed M
09TS0° 09150 umsi)
000T ¥S8¢¢ 99100 00220’ * 000T ¥582€" 99700 €2120 M (Repyiarowy)
JOYVYHO WNINININ
(0z2807) (0z2807) (e€980°) (€€980°) upaiD auleseq
¢88EC”  96TSO°  ¥89Y0° YYETO" LZEVO 2€€80° 16862° 96TS0’ 8€EG0° 96¢10° 9S€0T"  S0LLO° sead-Jo
vieve 961S0° ¥89¥0° YreET0"  LCEVO’ 9¥£20°0$ J0 J9ppe re v (€ 79980 729Te” 96TS0° 8€ESO’ 96¢2T0° 6S8TT" GE6.L0° ead
HA-\ifEL 6YS$ (UMN/$) FDUVHOD
Jo 9oud Ayoeded e pue uonenba Ayoedes ADYIANT HILNIM
ay) Aq pauiwlalap se Jappe Aoede) (g
(022807) (02280") sasso| aul snid saud 1a3rew OSIVD (T (e£980") (e€9807) WpaiD auleseq
SLTLT 96TS0"  ¥89¥0° YYET0™  LZEVO :Jo dn apew a1el 41y ue si uonelauss) G2oTT” 686V7¢ 96150 6€ES0° 96ZT0° T6ETT 19.TT Jead-o
G162 961S0° ¥89¥0° YrET0™ LCEVO’ GCOET” EEETY 96150 6€ES0° 96210 SELIT” JATRAN Jead
(UM>/$) IDUVHO
ADYINT ¥INWNS
[eol Jayo VIO ddd VvI0d uso nsia [eloL JB3Y10 VIO ddd uso ssia

(pata1l) 0-nOL-3

S31vd d3S0dodd (020z ‘T AeN) STLVY INISTHd

so)ey uonisuel] € Jeap
sajey pasodoid pue Juasald
(0zoz ‘AN avepdn) O xipuaddy ‘(y-399d) NaUx3
20491 T00-T00 1l 8seyd - 8seD ayey [e1susd 0202
SaIedIUIOr HA 11Ud-0202-049 Auedwod o1108|3 pue seo ayioed



TURN

(PG&E-RTP-1)

00's¢
00°0T

20491 T00-T00
SaIUedIUIOf ™y 11Yd-0202-08D

9€T¢C8’ 9€T¢C8’
¥S8ee’ ¥582¢
8TELT 8T¢v0’ ¢TZ10° L0Tv0° . 0 1oDDE 1B ( 18LL0°
8TELT"  8TZV0°  2IZT0°  LOTHO' ovec0 0 " v_\mwmww pvie 18220
8TELT 8TCv0’ ¢1¢t0"  L0TVO° 18LL0°
Jo 2oud Ayoeded e pue uonenbas Aloedes

. . . . a2y} Aq paulwialap se lsppe Aloeded (g .
mmmm._”. wHNvo. N._”N._“o. ho._”vo. sesso] auy snid aoud 13eW OSIVO (T wmhmo.
SEE6T 8T2¥0 Z1Z10°  LO0TY0 40 dn apeW 818l 41y Ue S| UofeIauss) 86,60
GEE6T’ 8TCV0’ ¢1¢t10"  L0TVO° 86,60

[eloL Bsyo ddd vIOd uso nsia

saley Uolisuel] € IeaA
sajey pasodoid pue ussaid

(0zoz ‘AN avepdn) O xipuaddy ‘(y-399d) NaUx3
1 8sBUd - 85BD Bjey [B1aUSD 0202
Auedwo) o1309|3 pue ses oyoed

00'S¢e
00°0T

aseydAjod
aseyd-a|buls

(Repyisidw/) 39YVHO YIWOLSND

9€TC8’ 9ETC8’
68¢¢” ¥68¢¢”
600cc”  8Tc¢v0’ 66210 85680 VESLO
T99€¢"  8Tev0’ 66¢T0° 0090T" ¥ESL0
€9¢S¢’  8T¢v0’ 66210 c¢rect VESLO
T085¢"  8T¢v0’ 66210 €eL0T TSS60°
¢88L¢"  8Tev0’ 66¢T0° 18T’ TSS60°
§08¢€"  8T¢v0’ 66¢10° LELLT TSS60°
[ejoL BYio ddd uso asia

Yead-yo ladns
Aead-4o
dead
JBJUIM
Aead-4o
Yead-ued
dead
lswwns
(UM>/) IDYVHD ADYINT

T-d

1-AtchB-30



TURN

(PG&E-RTP-1)

92erT

20491 T00-T00
SaIUedIUIOf ™y 11Yd-0202-08D

69€L9'Y 69€L9'Y 7' SyT
80S60°  v/.¥TO°  €0ZTO°  68TVO° 0% 10 JOPPE Tel ¥ (. Zr920°
80S60°  ¥/v10°  €0ZTO"  68TYO oreco 08 " x\mwmv . pvie Zr920
80560 vLy10 €0e10" 68170 Jo 9oud Ayoeded e pue uonenba Ayoedes croco
. . . . 8y} Aq paulwiaiap se Jappe Ayoede) (z .
TEETT  pLYIO'  E0CTO°  68TYO sas50] aul| snid so1Id 195EW OSIVS (T S9rv0'
TEETT  ¥.¥T0°  €0CTO°  68TH0 10 dn SpeLl 8121 o 1Y Ue S| uoneisuss 59710
TEETT  v.¥TO°  €0ZTO°  68THO° S9vr0°
67°€T v8'8 S9Y
6Y°ET 78'8 S9%
[eloL IETe) ddd vI10d us9 nsig

so)ey uonisuel] € Jeap
sajey pasodoid pue Juasald
(0z0z ‘AeN erepdn) O xipuaddy ‘(F-399d) Halux3
|l 8seyd - aseD arey [e1aua 0202
Auedwo) o1309|3 pue ses oyoed

8LLY 8LLY (Repjie10W/)
39YVHI ¥INOLSND
66SCT’ V.v10° S0ZTO 02,0 9T.20° Yead-4o Jadns
€Ee9T” v.v10° S0ZT0 8€80T" 91,20 Jead-Jo
1861 V.v10° S0ZTO 98EVT’ 91,20 Jead
JBWUIM
€86.T" V.v10° S0ZTO’ S9.0T" 6ESY0° Jead-4o
ovetre v.v10° js{orAxel 440 4% 6ESY0° Nead-led
60v7.2 V.v10° S0ZTO’ 16102 6ESY0° Jead
lswwns
Alepuodas
(UMY) IDYVHO ADYANT
6S°ET 78°8 SL'Y JBUIMN
6G°E€T 88 SL'Y Jswwns
Arepuodas
(M>1) 39HVHO aNVINIA
|eoL B3ylo ddd uso nisia

01-9

1-AtchB-31



TURN

(PG&E-RTP-1)

9¢ert
85'50L

20491 T00-T00
SaIUedIUIOf ™y 11Yd-0202-08D

69¢ 69¢
00'T¢C .6 92’11
00’ 00’
00'TC .6 9C'TT
80°€ 80°¢
SL'0T GL°0T
[eloL 13y10 ddd VIOd us9o nsia
69€L9'Y 69€L9'Y Yy SrT
[A1%:1%4 ZTI8T €T 2T vSL
90890 99% 10" 9/€TO0°  S96€0° 00000°
"0$ 4O Jappe 1e
90890° 99¥ 10’ 9/ET0°  G96€0° oreco ‘WMN\E\NWM#W Wy (e 00000
90890° 99v10° 9LET0°  S96ED’ Jo 9oud Ayoeded e pue uonenbas Aoeded 00000*
. ) ) . ay} Agq paulwialap se lappe Aloede) (z .
0lE60  oov10  oleto sver| SoSSlulsdsdudinewosivo (1| LOCD
. . . . :Jo dn apew a1el 41 Ue S| uoneiauss .
LETYT 99¥T0 9/€T0 G96€0 TEELO
90890 99¥10° 9/E€T0°  G96€0° . o 1appE 12| ( 00000°
90890°  99¥T0°  9ETO"  G9BED oreco 08 " V_\Nwmw . pvie 00000
90890 9910 9LET0" 59620 Jo 9oud Ayoeded e pue uonenba Ayoedes 00000
. . . . 8y} Aq paulwaiap se Jappe Ayoede) (z .
wowwo. wowﬁo. ommg”o. mommo. sesso] aull snid 80ud j¥eW OSIVO (T ooooo.
90890 99%T0 9/€T0 G96€0 jo dn apew 8yel 41y Ue S| Uojelauas 00000
90890 99¥ 10’ 9/E€T0°  G96€0° 00000
65°0C 168 89'TT
00 00
65°0C 168 89'TT
€L gL
€9°¢C €9°¢C
65°0C 16'8 89'TT
00’ 00’
6502 16'8 89'TT
c6'¢e c6'¢C
€T'0T €T0T
[eloL 13y10 ddd VIOd us nsia

so)ey uonisuel] € Jeap
sajey pasodoid pue Juasald
(0z0z ‘AeN erepdn) O xipuaddy ‘(F-399d) Halux3
|l 8seyd - aseD arey [e1aua 0202
Auedwo) o1309|3 pue ses oyoed

8.¢ 00 8L¢C Jead
lswwns
(M>1/$) 9 NOILdO - SIOYVHO ANVINIA
e S.'6 00 99°TT winwixew
98'T 98'T 00 Yead
IS
'ie GL'6 00 99'TT wnuwixep
€8 e 6T'E Jead-ied
¥.'S T9'vT ET'TT fead
lswwns
(M) SIDYVYHO ANVYINIA
|eloL BYio ddd usg isia
Alepuodss 0z-9
8LLY w8LLY A aley
¥6SLLvT ¥6SLLvT 61-9
(Repyip1oW/) IDYVHO HINOLSND
0,280° SOVTO° L.TT0° 829S0° 00000 sead-}o Jedng
[Asts1an SOVTO LLTT0° 0160 00000 Jead-4o
7809T" SoVTO° LLTT0° CYVET” 00000 Yead
I
GeeeT  SOVTO L.TTO LT260°  9L¥00° Yead-4o
28€e8T” SOVTO LLTT0° 890€T" 21920’ Jead-led
99/9¢" SorTO L.TT0° G299¢ 667.0° ead
lswwns
(UM) ¥ NOILdO - STDUVHO ADYANT
0€TLO" SOVTO LLTT0° 88Y70° 00000 Yead-4o Jadns
9VIT” SOrTO L.TT0° 78,80 00000 Jead-Jo
829VT” SOVTO LLTT0 986TT" 00000 Jead
JBWIIM
VEVIT SOVTO LLTT0° 26.80° 00000 Jead-4o
TYSeET SorTO LLTT0° 6680T" 00000 yead-yed
02991’ SOVTO LLTT0° 8/8ET’ 00000 ead
lswwns
(UM>)/) STDOHVHO ADYIANT
vv'1e 16'8 €9°¢T wnuwixep
00 ead
JBJUIM
Yy'1e 16'8 €5°¢CT winwixen
8L 8L Yead-ied
2Le cLe Yead
lswwns
(M/$) 8 NOILdO - S3OYVHO ANVINZA
Yy'1e 16'8 €5°¢CT winwixen
LL'T LL'T 00 Jead
JBJUIM
vv'1e 16'8 €9°¢CT wnuwixep
0g's yANA €T'e yead-ied
6.'G¢ 61T /80T Jead
lswwns
(M) S3DHVHO ANVINZA
[eloL 1BYI0 ddd IER) nsia

Alepuodss 6T-9

1-AtchB-32



TURN

(PG&E-RTP-1)

€9'EY

¥0'SeeT

20491 T00-T00
SaIUedIUIOf ™y 11Yd-0202-08D

00000°
EVEEY'T 00000° EVEEY'T £9°EY
00000
T1€860° G29E0’ ¢8€T0"  0S8E0’ 9v€20°0$ 40 Jsppe el v (€ G600
TO9ST°  G29€0°  ¢8ETO°  0S8ED’ MA-oireL 7S 26600°
00000° Jo 9oud Ayoeded e pue uonenba Ayoedes
. . . . ay) Aq paujwlalap se Jappe Ayoede) (g .
9eryT’  SZ9E0"  ¢BETOT  0S8ED sass0] oul snid so1d 1R OSIVD (T T1€T0
00000 ;0 dn apew 8Bl 41y Ue S| uonelauss
08€8T’ G29E0’ Z8ET0"  0S8E0° L0€20°
00000
92'CT 9¢'CT
9¢'ct 9cet
81'8T SL'9
[eloL 13y10 ddd VvIOd us9 asia
00000
TZEES'EY TZEESEY 9E'ZLET
TL¥90° ETV10’ ¢S¢10° L08E0’ 0% 10 J3pPE 18l V 00000
T/¥90°  ETI¥I0°  252T0°  L0BEO oreco 0 " V_\Nwmw . pvie 00000
14790 ewio ¢seto’ 20880 Jo 9oud Ayoeded e pue uonenba Ayoedes 00000
. . . . 8y} Aq paulwuaiap se Jappe Ayoede) (z .
mkmo. MH:o. NmNHo. howmo. sesso] aull snid 80ud 19w OSIVO (T vomoo.
2€680 €TVT0 Z¢S210°  L08E0 jo dn apew 81e] 41 Ue S| Uojelauas T9¥20
Ov6ET ETV10’ ¢S¢10° L08E0’ 6970
TL¥90 €TV10’ Z¢G210°  L08ED’ 0% 10 JAPPE 121 ¥ 00000
T/¥90°  EIVI0°  252T0°  L0BE0 ovecO 0 " v_\Nwmww pvie 00000
TLv90° €10’ ¢S¢T0° L1080’ 00000
Jo 2oud Ayoeded e pue uonenbas Aloedes
. . . . ay} Agq paulwialap se lappe Aloede) (z .
._Nwwo. mﬂ\ﬁo. NmN._”o. howmo. sasso| auj snid 82ud 19seW OSIVD (T ooooo.
TLP90'  ETYIO  ZSZTO"  LOBEOD' | oG onei syes gy ue st uoneioies | 00000
TLv90° €10’ ¢S¢T0° 1080’ 00000
00'T¢C .6 9¢'TT
00’ 00
00'TC .6 9C'TT
Ll Ll

so)ey uonisuel] € Jeap
sajey pasodoid pue Juasald
(0z0z ‘AeN erepdn) O xipuaddy ‘(F-399d) Halux3
|l 8seyd - aseD arey [e1aua 0202
Auedwo) o1309|3 pue ses oyoed

EVEEY'T EVEEY'T (Kepyio10Wy)
39YVHO YIWOLSND
0COET” 29€0’ GETTO 88G.0° €900 Jead-4o
68GST" 29¢0’ GETTO ov10T” 06900 Yead
JBIUIM
17444% 29¢0’ GETTO 95980° 600TO" 1eed-Jo
Yead-ued
89¢8T" 29¢0’ GETTO 709TT 50020 Yead
lswwns
(UMW) IDUVHO ADYANT
1211 T2TT WINWIXeIA JSJUI
11T 1217 wnuwixep Jlswwng
69'8T 25'CT LT'9 poLad ead Xep Jawuwns
Arepuooss
(M) 398VHD ANVYINZA
[elol B3Y1o ddd uso lsia 09V
TL.80°GY TLL80°SY (Kepyiaiowy)
39YVHO ¥IWOLSND
€61.0° ETVTO IVTITO 7€250° 00000 Yead-4o Jadns
89¢TT’ ETrT0’ 9YTTO 60880° 00000 Jead-Jo
Tv.ST ETVTO IVITO Z¢8TET” 00000 ead
JWIM
€9.LTT ETVTO IVTITO 22880° 28€00° Jead-4o
999.T" ETrTo IYTTO 89G¢T” 6€520° sead-led
6765€E" ETVTO IVTITO EY8ae’ L¥SL0° Jead
lswwns
(UM>1/) ¥ NOILdO - STOYVHD ADY3INT
2€990° ETrTo IYTTO €L0%0° 00000 Jead-yo Jadng
6S60T" ETVTO IVTITO 00%80° 00000 Jead-4o
68TYT  ETVTO 9YTTO 0€9TT" 00000 ead
IJUIM
9/60T°  E€TYTO’ 9YTTO0 LT¥80° 00000 Yead-4o
TOTET ETVTO IVTITO ZrsoT” 00000 Jead-led
26.GT°  ETVTO 9YTT0 €€CET” 00000 yead
lswwns
(UMY) STDUVHO ADYINT
r'1e SL'6 00 99'TT winwixew
00 00’ 00’ Jead
JBJUIM
'1e GL'6 00 99'TT wnuwixep
08 00’ 08 Jead-ied

1-AtchB-33



CLECA

(PG&E-RTP-1)

1-AtchB-34

'sabieyd Jay1o JO Wns SS9 [e10] Sk Ajenpisal parejnoed . 'sabieyd Jaylo JO Wns SS9 [e10] Sk Ajenpisal parenoed M
09TS0° 09150 umsi)
000T ¥S8¢¢ 99100 60220° * 000T ¥582€" 99700 €2T20° M (Repyiarowy)
JOYVYHO WNINININ
(622807) (622807) (e€980°) (€€980°) upaiD auleseq
9/6€C°  96TSO° 9TLYO 6VET0"  LZEVO’ 68€80° 16862° 96TS0’ 8€EG0° 96¢10° 9S€0T"  S0LLO° sead-Jo
80EVe 96TS0° 9T.L¥0’ 6vVET0"  LZEVO’ 00000°0% 40 18ppe 1ey v (€ 12180 729Te” 96TS0° 8€ESO’ 96¢2T0° 6S8TT" GE6.L0° ead
HK-MNLE LETS (UMH/$) 3DUVHO
Jo 9oud Ayoeded e pue uonenba Ayoedes ADYIANT HILNIM
ay) Aq pauiwlalap se Jappe Aoede) (g
(622807) (62280") sasso| aul snid saud 1a3rew OSIVD (T (e£980") (e€9807) WpaiD auleseq
89¢LT 96TS0"  9T.L¥0" 6VET0"  LZEVO’ :Jo dn apew a1el 41y ue si uonelauss) 189TT" 686V7¢ 96150 6€ES0° 96ZT0° T6ETT 19.TT Jead-o
89¢6¢° 961S0° 9T.L¥0’ 6vET0"  LZEVO’ T89ET” EEETY 96150 6€ES0° 96210 SELIT” JATRAN Jead
(UM>/$) IDUVHO
A9YIANI YINANS
[eol Jayo VIO ddd VvI0d uso nsia [eloL JB3Y10 VIO ddd uso ssia

(pata1l) 0-nOL-3

S31vd d3S0dodd (020z ‘T AeN) STLVY INISTHd

so)ey uonisuel] € Jeap
sajey pasodoid pue Juasald
(0zoz ‘AN avepdn) O xipuaddy ‘(y-399d) NaUx3
20491 T00-T00 1l 8seyd - 8seD ayey [e1susd 0202
SaIedIUIOr HA 11Ud-0202-049 Auedwod o1108|3 pue seo ayioed



CLECA

(PG&E-RTP-1)

00's¢
00°0T

20491 T00-T00
SaIUedIUIOf ™y 11Yd-0202-08D

9€TCY’ 9€TCY’
¥G82¢” ¥G82€°
6T9LT” 8120’ L1¢T0°  LOTVO° . 0 1oDDE 1B ( 9,080
6T9LT"  8IZVO'  LT210°  LOTHO' 0000008 40 19pPE 12} v (€ 9,080
6TLT” 8120’ LTZT0"  LOTVO° A NVHILE LETS 9,080
Jo 2oud Ayoeded e pue uonenbas Aloedes

. . . . a2y} Aq paulwialap se lsppe Aloeded (g .
omwm._”. wHNvo. :N._“o. ho._”vo. sesso] auy snid aoud 13eW OSIVO (T mmOOH.
9€96T 8T¢t0 LT2T0°  L0T+O 40 dn apeW 818l 41y Ue S| UofeIauss) €600T
9€96T" 8TCV0’ LTCT0°  LOTVO° €600T"

[eol Bsyo ddd VvI0d uso nsia

saley Uolisuel] € IeaA
sajey pasodoid pue ussaid

(0zoz ‘AN avepdn) O xipuaddy ‘(y-399d) NaUx3
1 8sBUd - 85BD Bjey [B1aUSD 0202
Auedwo) o1309|3 pue ses oyoed

00'S¢e
00°0T

aseydAjod
aseyd-a|buls

(Repyisidw/) 39YVHO YIWOLSND

9€TC8’ 9ETC8’
68¢¢” ¥68¢¢”
600cc”  8Tc¢v0’ 66210 85680 VESLO
T99€¢"  8Tev0’ 66¢T0° 0090T" ¥ESL0
€9¢S¢’  8T¢v0’ 66210 c¢rect VESLO
T085¢"  8T¢v0’ 66210 €eL0T TSS60°
¢88L¢"  8Tev0’ 66¢T0° 18T’ TSS60°
§08¢€"  8T¢v0’ 66¢10° LELLT TSS60°
[ejoL BYio ddd uso asia

Yead-yo ladns
Aead-4o
dead
JBJUIM
Aead-4o
Yead-ued
dead
lswwns
(UM>/) IDYVHD ADYINT

T-d

1-AtchB-35



CLECA

(PG&E-RTP-1)

Y181

20491 T00-T00
SaIUedIUIOf ™y 11Yd-0202-08D

S/896'1 618961 i
¥2/60°  v.PTO°  80ZT0° 68TY0° 0% 10 JOPPE Tel ¥ (. €5820°
¥2.60°  ¥/¥T0°  802TO°  68THO’ ooooo_\m.w zﬁvﬁ%wﬁ @: vie £5820°
veL60 vLy10 80¢10°  681¥0 Jo 9oud Ayoeded e pue uonenba Ayoedes €5820
. . . . 8y} Aq paulwiaiap se Jappe Ayoede) (z .
LVSTT pLYIO'  8OZIO"  68TYO sas50] aul| snid so1Id 195EW OSIVS (T 9L9v0
IVSTT"  v.PTO°  80ZI0°  68THO 10 dn SpeLl 8121 o 1Y Ue S| uoneisuss 9/.9v0
IYSTT"  v.PTO°  80ZT0°  68TH0° 9/9v0°
6L°€T v8'8 v6'v
6L€ET ¥8'8 v6'v
[eoL 1BYI0 ddd VI0d IEG) nsig

so)ey uonisuel] € Jeap
sajey pasodoid pue Juasald
(0z0z ‘AeN erepdn) O xipuaddy ‘(F-399d) Halux3
|l 8seyd - aseD arey [e1aua 0202
Auedwo) o1309|3 pue ses oyoed

8LLY 8LLY (Repjie10W/)
39YVHI ¥INOLSND
66SCT’ V.v10° S0ZTO 02,0 9T.20° Yead-4o Jadns
€Ee9T” v.v10° S0ZT0 8€80T" 91,20 Jead-Jo
1861 V.v10° S0ZTO 98EVT’ 91,20 Jead
JBWUIM
€86.T" V.v10° S0ZTO’ S9.0T" 6ESY0° Jead-4o
ovetre v.v10° js{orAxel 440 4% 6ESY0° Nead-led
60v7.2 V.v10° S0ZTO’ 16102 6ESY0° Jead
lswwns
Alepuodas
(UMY) IDYVHO ADYANT
6S°ET 78°8 SL'Y JBUIMN
6G°E€T 88 SL'Y Jswwns
Arepuodas
(M>1) 39HVHO aNVINIA
|eoL B3ylo ddd uso nisia

01-9

1-AtchB-36



CLECA

(PG&E-RTP-1)

s
T16'20L

20491 T00-T00
SaIUedIUIOf ™y 11Yd-0202-08D

ov'e ov'e
28'6T .6 L0°0T
00’ 00’
28'6T .6 L0°0T
9.¢ 9.¢
196 196
[ejol 13y10 ddd VIOd us9o nsia
G/896'Y G/896'Y Yy SrT
TVEBO'ET TrEBO'ET ZTvSL
T1890° 99% 10" T8ETO"  S96€0° 00000
'0$ Jo Jappe 1¥|
11890 99110’ T8ETO0" G96€0° ooooo‘_\m.w%v_\m%wmmwc vie 00000
11890° 99v10" 18ET0°  596€0° Jo 2oud Ayoeded e pue uonenba Ajoeded 00000
) . . ) ay} Agq paulwialap se lappe Aloede) (z )
00 S D S0 Sessoiamsna s oo 1| 2200
. . . . ;o dn apew ayel 413 Ue S| uoljelaua) .
6TTVT 99¥T0 T8ETO G96€0 L0€L0
T1890° 99¥10° T8ETO"  G96€0° . o 1appE 12| ( 00000
T1890° 99¥T0°  TSEIO°  G96E0" ooooo_\m.m zﬁvﬁ%wﬁ w_% vie 00000°
11890 99v10 188T0°  596€0 Jo 9oud Ayoeded e pue uonenba Ayoedes 00000
. . . . 8y} Aq paulwaiap se Jappe Ayoede) (z .
.E”w@o. ooﬁuo. HwMﬁo. mommo. sesso] aull snid 80ud j¥eW OSIVO (T ooooo.
T1890 99%T0 T8ETO S96€0 jo dn apew 8yel 41y Ue S| Uojelauas 00000
11890 99¥ 10’ T8ETO0" SG96€0° 00000
Lv'0C 168 9G'TT
00 00
L¥°0C 168 98'TT
el oL
19°¢ 19°¢
Lv'0C 16'8 99T
00’ 00’
Ly°0C 16'8 9G'TT
68'¢ 68¢C
€0°0T €0°0T
[eloL 13y10 ddd VIOd us9o nsia

so)ey uonisuel] € Jeap
sajey pasodoid pue Juasald
(0z0z ‘AeN erepdn) O xipuaddy ‘(F-399d) Halux3
|l 8seyd - aseD arey [e1aua 0202
Auedwo) o1309|3 pue ses oyoed

8.¢ 00 8L¢C Jead
lswwns
(M>1/$) 9 NOILdO - SIOYVHO ANVINIA
e S.'6 00 99°TT winwixew
98'T 98'T 00 Yead
IS
'ie GL'6 00 99'TT wnuwixep
€8 e 6T'E Jead-ied
v.'S¢ T9'vT ET'TT fead
lswwns
(M) SIDYVYHO ANVYINIA
|eloL BYio ddd usg isia
Alepuodss 0z-9
8LLY 8LLY A aley
¥6SLLvT ¥6SLLvT 61-9
(Repyip1oW/) IDYVHO HINOLSND
0,280 S9rT0° LLTT0° 82950° 00000 sead-}o Jedng
[Aste1an S9Y10° LLTT0° 01260 00000 Jead-4o
7809T" S9r10° L.TT0° CYvET 00000 Yead
I
GeeeT  SOVTO L.TTO LT260°  9L¥00° Yead-4o
28€e8T” S9Y10° LLT1T0° 890€T” 21920’ Jead-led
99/9¢" G910’ L.TT0° G299¢° 667.0° ead
lswwns
(UM) ¥ NOILdO - STDUVHO ADYANT
0€TLO S9Y10° LLTT0° 88Y¥0° 00000 Yead-4o Jadns
Sraann G910’ L.TT0° 78,80 00000 Jead-Jo
8CoVT” S9Y10° LLTT0° 986TT" 00000 Jead
JBWIIM
VEVIT S9Y10° LLTT0° 26.80° 00000 Jead-4o
TYSeET G910’ L.TT0° 6680T" 00000 yead-yed
02891’ S9Y10° LLTT0° 8/8ET’ 00000 ead
lswwns
(UM>)/) STDOHVHO ADYIANT
vr'1e 16'8 €9°¢CT wnuwixep
00 ead
JBJUIM
vy'1e 16'8 €521 winwixen
8. 8L Yead-ied
2Le cLe Yead
lswwns
(M/$) 8 NOILdO - S3OYVHO ANVINZA
vy'1e 16'8 €5°CT winwixen
LL'T LL'T 00 Jead
JBJUIM
vr'1e 16'8 €9°¢CT wnuwixep
0g's yANA €T'e yead-ied
6.'G¢ 61T /80T Jead
lswwns
(M) S3DHVHO ANVINZA
[eloL 1BYI0 ddd IER) nsia

Alepuodss 6T-9

1-AtchB-37



CLECA

(PG&E-RTP-1)

€9'CY

GE'G8TT

20491 T00-T00
SaIUedIUIOf ™y 11Yd-0202-08D

EVEEY'T 00000° EVEEY'T £9'EY
BLL60"  ST9E0'  [BETO  0SBEL 0000004 O JEPPE 123 ¥ ( 91600
G6.60°  GZ9EO"  LBETO"  0S8ED K-A/LE LETS €€600
1o 2oud Ayoedes e pue uonenbs Aloedes
i434# G29E0’ /8ETO0"  0S8E0’ 2y} Aq paulwaiap se Jappe Ayoede) (2 2¢SeTo’
sasso| aul| snjd aoud 193ew OSIVD (T
i434#  SZ9E0' /810"  0gego | 4O dn epew el d1y ue s| uonelsusd 8vz20’
i434# i4349# 9€'TT
9e'TT 9€'TT
G2'9 G2'9
[elol J8ylo ddd vI0d usn nsia
08EV6'8E 08EY6°8E 9€CLET
LL¥90° ETV10’ LS¢T10°  L08ED’ . o 1appE 12! ( 00000
1Iv90°  ETVI0°  /SCIO°  LOBED' ooooo_\m.m zﬁvﬁ%wﬁ w_% vie 00000°
44790 ewio 45e10° 20820 Jo 9oud Ayoeded e pue uonenba Ayoedes 00000
. . . . 8y} Aq paulwuaiap se Jappe Ayoede) (z .
mvmmo. Mﬁ:o. nmNHo. mowmo. sesso] aull snid 80ud 19w OSIVO (T Nmooo.
90280 €TVT0 1G2T0 L08€0 jo dn apew 81e] 41 Ue S| Uojelauas 62220
VTLET ETV10’ LG2T0°  L08ED’ 120’
L1¥90° €TV10’ LS2T0° L08ED’ . P ( 00000
L1990 ETYTOT  ISZT0°  LOSEO oooootmﬂv_ e e 00000°
L/¥90° EIVTO’ /SZT0°  L08EOD’ 00000
Jo 2oud Ayoeded e pue uonenbas Aloedes
. . . . ay} Agq paulwialap se lappe Aloede) (z .
hhwwo. mﬂ\ﬁo. hmm._”o. howmo. sasso| auj snid 82ud 19seW OSIVD (T ooooo.
LLY90"  ETYIO  LSZTO"  LOBEO" | oG onei e gy ue st uoneioies | 00000
LL¥90° EIVTO /SZT0°  L08EOD’ 00000
Z8'6T V.6 L0°0T
00’ 00
28'6T .6 L0°0T
69° 69°

so)ey uonisuel] € Jeap
sajey pasodoid pue Juasald
(0z0z ‘AeN erepdn) O xipuaddy ‘(F-399d) Halux3
|l 8seyd - aseD arey [e1aua 0202
Auedwo) o1309|3 pue ses oyoed

EVEEY'T EVEEY'T (Repyizrawy)
FOHYVHO 43NWOLSND
0C0ET” 29€0° GETTO 885.0° €900 xead-o
68SST" 29€0" GETTO ovToT 06900 ead
BN
17424% 29€0’ SETTO 95980° 60010 ead-4o
Aead-ued
89€8T" 29€0" GETTO Y09TT S0020’ Jead
Jawiwing
(UMY) IDUYHOD ADYINT
11T 12TT WiNWIXe| JajuIpn
1¢'1T TZTT WNWIXe Jawwns
6981 2s'et LT°9 pouad jead xep Jswwing
Arepuodas
(M) 398VHD ANVINId
elo 1PY10 ddd VEG) nsia 0-9V
TLL80°SY TLL80°SY (Aepyizrowy)
FOHYVHD "43IWOLSND
€6.L0° €IV10’ IvTT0’ ¥€250° 00000 Yead-jo Jadns
89¢€TT" €IV10’ IvTTO 60880 00000 ead-ilo
TrLST €IV10’ IvTTO 28TET” 00000 Jead
BN
€9.TT €IVI0’ IvTTO’ 22880’ 28€00° ead-o
999/ T €IV10’ IvTTO 899CT’ 6€520° Jead-Hed
61765€" €IVI0’ IvTTO’ €v8G¢c’ LvSL0 Jead
JEITINIS
(UM) ¥ NOILO - SADYVYHO ADYINT
2€990° €IVI0 IrTTO €L0V0° 00000 Yead-4o Jadns
6560T" €IV10’ IvTTO 00¥80° 00000 Yead-io
68TV T €IV10 IvTTO 0€9TT” 00000 Jead
JETIN
9.60T" €IVI0 IrTTO LT¥80° 00000 ead-ilo
TOTET €IV10’ IvTTO’ ZrsoT” 00000 Jead-Ued
26.ST €IVI0 IrTTO €ECET 00000 Jead
Jswwng
(UMY) STDUVHD ADYINT
v'1e GL'6 00 99'TT wnwixepw
00’ 00’ 00’ eed
BN
Tv'1e GL'6 00’ 99'TT wnwixew
08’ 00 08’ Aead-ued

1-AtchB-38



AECA

(PG&E-RTP-1)

1-AtchB-39

'sabieyd Jay1o JO Wns SS9 [e10] Sk Ajenpisal parejnoed . 'sabieyd Jaylo JO Wns SS9 [e10] Sk Ajenpisal parenoed M
09TS0° 09150 umsi)
000T ¥S8¢¢ 99100 00220’ * 000T ¥582€" 99700 €2120 M (Repyiarowy)
JOYVYHO WNINININ
(60280°) (60280°) (e€980°) (€€980°) upaiD auleseq
Tr6€C°  96TSO° 8.9Y0° EVET0  L2EVO’ 16€80° 16862° 96TS0’ 8€EG0° 96¢10° 9S€0T"  S0LLO° sead-Jo
elLeve 96TS0° 8.9¥0° EVETO"  LZEVO’ ¥9€20°0$ 40 19ppe rey v (€ 62.80° 729Te” 96TS0° 8€ESO’ 96¢2T0° 6S8TT" GE6.L0° ead
JA-MI/8L 8YS (UMN/$) FDUVHOD
Jo 9oud Ayoeded e pue uonenba Ayoedes ADYIANT HILNIM
ay) Aq pauiwlalap se Jappe Aoede) (g
(60.807) (60280°) sasso| aul snid saud 1a3rew OSIVD (T (e£980") (e€9807) WpaiD auleseq
€ecLe 96TS0" 8L9¥0° EVETO"  L2EVO’ :Jo dn apew a1el 41y ue si uonelauss) 689TT" 686V7¢ 96150 6€ES0° 96ZT0° T6ETT 19.TT Jead-o
€€ec6e’ 96TS0° 8.9%0° EVETO"  LZEVO’ 689€T” EEETY 96150 6€ES0° 96210 SELIT” JATRAN Jead
(UM>/$) IDUVHO
ADYINT ¥INWNS
[eol Jayo VIO ddd VvI0d uso nsia [eloL JB3Y10 VIO ddd uso ssia

(pata1l) 0-nOL-3

S31vd d3S0dodd (020z ‘T AeN) STLVY INISTHd

so)ey uonisuel] € Jeap
sajey pasodoid pue Juasald
(0zoz ‘AN avepdn) O xipuaddy ‘(y-399d) NaUx3
20491 T00-T00 1l 8seyd - 8seD ayey [e1susd 0202
SaIedIUIOr HA 11Ud-0202-049 Auedwod o1108|3 pue seo ayioed



AECA

(PG&E-RTP-1)

00's¢
00°0T

20491 T00-T00
SaIUedIUIOf ™y 11Yd-0202-08D

9€T¢C8’ 9€T¢C8’
¥S8ee’ ¥582¢
EVELT 8T¢v0’ 1TC¢10°  LOT¥0° . 0 1oDDE 1B ( 908.0°
EVELT  8TZVO°  TIZIOT  LOTYO' rorzO 0 " v_\mwwww pvie 908.0
EVELT 8TCv0’ TT¢T0°  L0T¥O° 908.0°
Jo 2oud Ayoeded e pue uonenbas Aloedes

. . . . a2y} Aq paulwialap se lsppe Aloeded (g .
ommm._”. wHNvo. H._”N._“o. ho._”vo. sesso] auy snid aoud 13eW OSIVO (T mmwmo.
09€6T 8T2¥0 TIZT10°  LOT¥0 40 dn apeW 818l 41y Ue S| UofeIauss) £2860
09€6T” 8TCV0’ TT¢T0°  L0TVO° €¢860°

[eloL Bsyo ddd vIOd uso nsia

saley Uolisuel] € IeaA
sajey pasodoid pue ussaid

(0zoz ‘AN avepdn) O xipuaddy ‘(y-399d) NaUx3
1 8sBUd - 85BD Bjey [B1aUSD 0202
Auedwo) o1309|3 pue ses oyoed

00'S¢e
00°0T

aseydAjod
aseyd-a|buls

(Repyisidw/) 39YVHO YIWOLSND

9€TC8’ 9ETC8’
68¢¢” ¥68¢¢”
600cc”  8Tc¢v0’ 66210 85680 VESLO
T99€¢"  8Tev0’ 66¢T0° 0090T" ¥ESL0
€9¢S¢’  8T¢v0’ 66210 c¢rect VESLO
T085¢"  8T¢v0’ 66210 €eL0T TSS60°
¢88L¢"  8Tev0’ 66¢T0° 18T’ TSS60°
§08¢€"  8T¢v0’ 66¢10° LELLT TSS60°
[ejoL BYio ddd uso asia

Yead-yo ladns
Aead-4o
dead
JBJUIM
Aead-4o
Yead-ued
dead
lswwns
(UM>/) IDYVHD ADYINT

T-d

1-AtchB-40



AECA

(PG&E-RTP-1)

L6°LYT

20491 T00-T00
SaIUedIUIOf ™y 11Yd-0202-08D

€GT98'Y €GTO8'Y 7' SyT
Tv960°  v.¥TO°  2OZTO"  68THO° 0% 10 JOPPE Tel ¥ (. 9L.20°
Tr960°  ©/¥10° 20210 68TV roreo 08 " x\wwmv . pvie 92120
1r960 vLy10 c0et0" 68170 Jo 9oud Ayoeded e pue uonenba Ayoedes 9220
. . . . 8y} Aq paulwiaiap se Jappe Ayoede) (z .
oyl yLylO'  ZOZIOT  68TYO sas50] aul| snid so1Id 195EW OSIVS (T 66570
YOrTT  v.¥T0°  20ZTO°  68TH0 10 dn SpeLl 8121 o 1Y Ue S| uoneisuss 66570
vOrTT  v.¥TO°  ZOZTO°  68THO° 66570°
89°€T v8'8 €87
89°€T 78'8 €87
[eloL IETe) ddd vI10d us9 nsig

so)ey uonisuel] € Jeap
sajey pasodoid pue Juasald
(0z0z ‘AeN erepdn) O xipuaddy ‘(F-399d) Halux3
|l 8seyd - aseD arey [e1aua 0202
Auedwo) o1309|3 pue ses oyoed

8LLY 8LLY (Repjie10W/)
39YVHI ¥INOLSND
66SCT’ V.v10° S0ZTO 02,0 9T.20° Yead-4o Jadns
€Ee9T” v.v10° S0ZT0 8€80T" 91,20 Jead-Jo
1861 V.v10° S0ZTO 98EVT’ 91,20 Jead
JBWUIM
€86.T" V.v10° S0ZTO’ S9.0T" 6ESY0° Jead-4o
ovetre v.v10° js{orAxel 440 4% 6ESY0° Nead-led
60v7.2 V.v10° S0ZTO’ 16102 6ESY0° Jead
lswwns
Alepuodas
(UMY) IDYVHO ADYANT
6S°ET 78'8 SL'Y JBUIMN
6G°€T 788 SLY Jswwns
Arepuodas
(M>1) 39HVHO aNVINIA
|eoL B3ylo ddd uso nisia

01-9

1-AtchB-41



AECA

(PG&E-RTP-1)

L6°LVT
89°CTL

20491 T00-T00
SaIUedIUIOf ™y 11Yd-0202-08D

€9¢ €9'¢
9.°0¢C .6 ¢01T
00’ 00’
9,02 .6 ¢0'TT
10°€ 10°€
2507 Z¢s'0T
[eloL 13y10 ddd VIOd us9o nsia
€5T98'Y €598V Yy SrT
9zZLvrET 9zLvrET 2T vSL
S0890° 99% 10" GLETO"  S96€0° 00000
"0$ 4O Jappe 1e
G0890° 99110’ G/ET0°  996€0° voEco ‘WMN\EBWM_VW Wy (e 00000
S0890° 99v10° SLETO"  S96ED” Jo 9oud Ayoeded e pue uonenbas Aoeded 00000
) . . ) ay} Agq paulwialap se lappe Aloede) (z )
6k oov10  slelo soeno| SoSSulsndemdiwwewosvo (L | P
. . . . :Jo dn apew a1el 41 Ue S| uoneiauss .
9GTYT 99¥T0 GLETO G96€0 TSEL0
SG0890° 99¥10° GLETO"  G96€0° . o 1appE 12| ( 00000
S0890°  99¥T0°  GLETOT  G9GEO roreo 08 " V_\wwmw . pvie 00000
50890 99v10 SLET0° 59680 Jo 9oud Ayoeded e pue uonenba Ayoedes 00000
. . . . 8y} Aq paulwaiap se Jappe Ayoede) (z .
mowoo. ooﬁuo. mwmguo. mommo. sesso] aull snid 80ud j¥eW OSIVO (T ooooo.
S0890 99%T0 GLETO S96€0 jo dn apew 8yel 41y Ue S| Uojelauas 00000
G0890° 99¥ 10’ GLETO"  G96€0° 00000
69°0C 168 8L'TT
00 00
69°0C 168 8L'TT
v 1ZA
Gg'¢ GS'¢
69°0C 16'8 8L'TT
00’ 00’
69°0C 16'8 8L'TT
v6°¢C v6°¢C
2coT 2¢e'0oT
[eloL 13y10 ddd VIOd us nsia

so)ey uonisuel] € Jeap
sajey pasodoid pue Juasald
(0z0z ‘AeN erepdn) O xipuaddy ‘(F-399d) Halux3
|l 8seyd - aseD arey [e1aua 0202
Auedwo) o1309|3 pue ses oyoed

8.¢ 00 8L¢C Jead
lswwns
(M>1/$) 9 NOILdO - SIOYVHO ANVINIA
e S.'6 00 99°TT winwixew
98'T 98'T 00 Yead
IS
'ie GL'6 00 99'TT wnuwixep
€8 e 6T'E Jead-ied
¥.'S T9'vT ET'TT fead
lswwns
(M) SIDYVYHO ANVYINIA
|eloL BYio ddd usg isia
Alepuodss 0z-9
8LLY 8LLY A aley
¥6SLLvT ¥6SLLvT 61-9
(Repyip1oW/) IDYVHO HINOLSND
0,280 S9rT0° LLTT0° 82950° 00000 sead-}o Jedng
[Aste1an S9Y10° LLTT0° 01260 00000 Jead-4o
7809T" S9r10° L.TT0° CYvET 00000 Yead
I
GeeeT  SOVTO L.TTO LT260°  9L¥00° Yead-4o
28€e8T” S9Y10° LLT1T0° 890€T” 21920’ Jead-led
99/9¢" G910’ L.TT0° G299¢° 667.0° ead
lswwns
(UM) ¥ NOILdO - STDUVHO ADYANT
0€TLO S9Y10° LLTT0° 88Y¥0° 00000 Yead-4o Jadns
Sraann G910’ L.TT0° 78,80 00000 Jead-Jo
8CoVT” S9Y10° LLTT0° 986TT" 00000 Jead
JBWIIM
VEVIT S9Y10° LLTT0° 26.80° 00000 Jead-4o
TYSeET G910’ L.TT0° 6680T" 00000 yead-yed
02891’ S9Y10° LLTT0° 8/8ET’ 00000 ead
lswwns
(UM>)/) STDOHVHO ADYIANT
vr'1e 16'8 €9°¢CT wnuwixep
00 ead
JBJUIM
vy'1e 16'8 €521 winwixen
8. 8L Yead-ied
2Le cLe Yead
lswwns
(M/$) 8 NOILdO - S3OYVHO ANVINZA
vy'1e 16'8 €5°CT winwixen
LL'T LL'T 00 Jead
JBJUIM
vr'1e 16'8 €9°¢CT wnuwixep
0g's yANA €T'e yead-ied
6.'G¢ 61T /80T Jead
lswwns
(M) S3DHVHO ANVINZA
[eloL 1BYI0 ddd IER) nsia

Alepuodss 6T-9

1-AtchB-42



AECA

(PG&E-RTP-1)

€9'CY

€L°96¢CT

20491 T00-T00
SaIUedIUIOf ™y 11Yd-0202-08D

EVEEY'T 00000° EVEEY'T £9'EY
0LL60°  SZ9E0'  TBETO  0SBEL YOEZ0"08 1O JOPPE BB V ( 71600
18/60°  GZ9EO0"  TBETO"  0S8ED K-M8L svs €600
1o 2oud Ayoedes e pue uonenbs Aloedes
i434# G29E0’ T8ETO"  0S8E0’ auy Aq pauiwialep se Jappe Ayoeded (2 0SZT0°
sasso| aul| snjd aoud 193ew OSIVD (T
i439#  Sz9E0'  18ET0°  0gego | 4O dn epew el d1y ue s| uonesusd 9220’
i4349# i4349# €eTT
€e'TT €E'TT
vZ9 vZ9
[elol J8ylo ddd vI0d usn nsia
2Te09ey cTe09cy 9€CLET
TL¥90° ETV10’ TSCT0°  L08ED’ . o 1appE 12! ( 00000
T/¥90°  ETI¥I0°  TSZTO"  L08E0 roreo 08 " V_\wwmw . pvie 00000
14790 ewio 15e10" 20820 Jo 9oud Ayoeded e pue uonenba Ayoedes 00000
. . . . 8y} Aq paulwuaiap se Jappe Ayoede) (z .
nmnmo. Mﬁ:o. ﬁmNHo. mowmo. sesso] aull snid 80ud 19w OSIVO (T nmmoo.
8880 €TVT0 TS2T0 L08€0 jo dn apew 81e] 41 Ue S| Uojelauas ¥Tv20
268ET ETV10’ TGCT0°  L08ED’ [44740)
TL¥90 €TV10’ 1G6¢T0°  L08€0’ . P ( 00000
T/¥90°  EIVI0°  TSZIO"  L08E0 roEzO 0 " v_\mwwww pvie 00000
TLv90° €10’ TGCTO0"  L08€0° 00000
Jo 2oud Ayoeded e pue uonenbas Aloedes
. . . . ay} Agq paulwialap se lappe Aloede) (z .
._Nwwo. mﬂ\ﬁo. HmN._”o. howmo. sasso| auj snid 82ud 19seW OSIVD (T ooooo.
TLP90'  ETYIO  TSZTO"  LOBED' | oG one syes 1y ue st uoneloues | 00000
TLv90° €10’ TGCTO0"  L08€0° 00000
9.°0¢C .6 ¢0'1T
00’ 00
9.'0C .6 ¢0'TT
Gl Sl

so)ey uonisuel] € Jeap
sajey pasodoid pue Juasald
(0z0z ‘AeN erepdn) O xipuaddy ‘(F-399d) Halux3
|l 8seyd - aseD arey [e1aua 0202
Auedwo) o1309|3 pue ses oyoed

EVEEY'T EVEEY'T (Repyizrawy)
FOHYVHO 43NWOLSND
0C0ET” 29€0° GETTO 885.0° €900 xead-o
68SST" 29€0" GETTO ovToT 06900 ead
BN
17424% 29€0’ SETTO 95980° 60010 ead-4o
Aead-ued
89€8T" 29€0" GETTO Y09TT S0020’ Jead
Jawiwing
(UMY) IDUYHOD ADYINT
11T 12TT WiNWIXe| JajuIpn
1¢'1T TZTT WNWIXe Jawwns
6981 2s'et LT°9 pouad jead xep Jswwing
Arepuodas
(M) 398VHD ANVINId
elo 1PY10 ddd VEG) nsia 0-9V
TLL80°SY TLL80°SY (Aepyizrowy)
FOHYVHD "43IWOLSND
€6.L0° €IV10’ IvTT0’ ¥€250° 00000 Yead-jo Jadns
89¢€TT" €IV10’ IvTTO 60880 00000 ead-ilo
TrLST €IV10’ IvTTO 28TET” 00000 Jead
BN
€9.TT €IVI0’ IvTTO’ 22880’ 28€00° ead-o
999/ T €IV10’ IvTTO 899CT’ 6€520° Jead-Hed
61765€" €IVI0’ IvTTO’ €v8G¢c’ LvSL0 Jead
JEITINIS
(UM) ¥ NOILO - SADYVYHO ADYINT
2€990° €IVI0 IrTTO €L0V0° 00000 Yead-4o Jadns
6560T" €IV10’ IvTTO 00¥80° 00000 Yead-io
68TV T €IV10 IvTTO 0€9TT” 00000 Jead
JETIN
9.60T" €IVI0 IrTTO LT¥80° 00000 ead-ilo
TOTET €IV10’ IvTTO’ ZrsoT” 00000 Jead-Ued
26.ST €IVI0 IrTTO €ECET 00000 Jead
Jswwng
(UMY) STDUVHD ADYINT
v'1e GL'6 00 99'TT wnwixepw
00’ 00’ 00’ eed
BN
Tv'1e GL'6 00’ 99'TT wnwixew
08’ 00 08’ Aead-ued

1-AtchB-43



(PG&E-RTP-1)

PACIFIC GAS AND ELECTRIC COMPANY
2020 General Rate Case Phase |l
Application 19-11-019
Data Response

PG&E Data Request No.: | JointParties 001-Q03

PG&E File Name: GRC-2020-Phll_DR_JointParties_001-Q03

Request Date: March 10, 2021 Requester DR No.: | 001

Date Sent: March 23, 2021 Requesting Party: California Solar and
Storage Association/
Small Business Utility
Advocates

PG&E Witness: Tysen Streib Requester: Brad Heavner/
John Wilson

QUESTION 03

Please provide the same report as item 1 for an illustrative energy-only Real-
Time-Pricing rate design, as follows.
« All energy charges collected in hourly dynamic rates based on day-ahead forecasts

e Marginal energy costs based on line-loss-adjusted day-ahead locational marginal
prices for the PG&E DLAP

e« TOU period generation charges reduced from the default rate by the forecast
marginal energy cost revenues

ANSWER 03

Per a discussion on March 15, 2021, CALSSA and SBUA have agreed to revise this
data request to use May 1, 2020 revenue requirements.

Please see the attachment “GRC-2020-Phll_DR_JointParties_001-Q03_Atch01.xIsx".

To produce these rates, PG&E calculated the average CAISO price with line losses for
each TOU period weighted by the forecasted load in each hour for each class. That
average price was then subtracted from the generation energy prices provided in
Answer 1. This results in classes having: (1) an hourly RTP rate, (2) a residual TOU-
based energy rate, and (3) a demand rate, where appropriate.

Please note that this methodology produced inverted residual TOU energy rates for
Schedule B-1 in the winter.

GRC-2020-Phll_DR_JointParties_001-Q03 1-AtchB-44 Page 1
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1 PACIFIC GAS AND ELECTRIC COMPANY
2 CHAPTER 2
3 REAL TIME PRICING BENCHMARKING

4 A. Real Time Pricing Benchmarking Summary

5 This chapter summarizes research Pacific Gas and Electric Company

6 (PG&E) conducted to understand the state of Real Time Pricing (RTP) offered

7 by regulated utilities in the United States (U.S.), through an Electric Power

8 Research Institute (EPRI) Benchmarking Study, as well as PG&E’s own deeper
9 evaluation of RTP offerings by Southern California Edison Company (SCE), San

10 Diego Gas & Electric Company (SDG&E), Commonwealth Edison (ComEd),

11 Oklahoma Gas & Electric (OG&E) and Griddy LLC.1 In addition, the EPRI

12 Benchmarking Study provides a framework and taxonomy for RTP also

13 summarized in this chapter.

14 PG&E’s benchmarking efforts support its proposal described in Chapter 1
15 for a concurrent two-pronged approach as the initial step to evaluate the

16 potential of RTP: Prong I) an RTP Pilot for commercial and industrial (C&l)

17 customers; and Prong Il) rate design and preference research for Residential

18 and Ag customers. Benchmarking results show ample evidence from the

19 53 active Non-Residential RTP rate schedules offered by regulated U.S. utilities
20 that large C&I customers will enroll in and can benefit from RTP and provide

21 load response to support the electricity grid. Various experience with

22 Residential RTP programs in the U.S., and California Energy Commission (CEC)
23 activities to develop automated price responsive technology discussed in

24 Chapter 1, validates PG&E’s proposal not to include Residential or Ag

25 customers in the RTP pilot at this time, but rather to study customer preferences
26 for a range of dynamic pricing options. The proposed rate design research

27 would evaluate customer preferences for RTP and other dynamic pricing

28 structures, and the impact of enabling technologies like smart thermostats,

29 including their costs, on those preferences.

1 Griddy’s license to participate in the Texas Electric Reliability Council of Texas
(ERCOT) market was cancelled on February 6, 2021, and Griddy filed for Chapter 11
bankruptcy protection on March 15, 2021.
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1. EPRI Benchmarking Study

a. Background

In late 2020, PG&E engaged EPRI to conduct research to capture
the current landscape of RTP offerings and experience by regulated
electricity suppliers in the U.S.2 The EPRI Benchmarking Study
represents a comprehensive review of the universe of RTP plans that
are offered by utilities across the U.S. and draws from a combination of
sources, principally a 2004 study on RTP programs by Lawrence
Berkeley National Laboratory (LBNL)3 in addition to listings of RTP
plans compiled by the U.S. Energy Information Administration (EIA)4 in
2019. As a further step, EPRI interviewed rate managers at utilities
offering RTP to better understand such issues as: (a) the motivations
for developing the RTP program, (b) RTP customer enroliment,

(c) customer satisfaction, and (d) load shaping results and load shifting

persistence.®

RTP Structure and Taxonomy

The EPRI Benchmarking Study provides a detailed background
about, and general context for, how different RTP plans in the U.S. have
been structured. The Study describes a rate categorization schema that
includes a taxonomy for understanding the basic building blocks of rate
structures.

1) RTP Taxonomy
A robust rate categorization schema includes a taxonomy for
understanding the basic building blocks of rate structures, including:
(a) energy flow (kilowatt-hour (kWh)) based on time-of-use (TOU) or

See Appendix A for the complete EPRI Benchmarking Study.

Goldman, et al., Customer Response to Day-Ahead Wholesale Market Electricity
Prices: Case Study of RTP Program Experience in New York (July 1, 2004). Paper
LBNL-54761, at <http://repositories.cdlib.org/Ibnl/LBNL-54761>, accessed March 27,
2021.

U.S. EIA, Annual Electric Power Industry Report, Form EIA-861 detailed data files. EIA
2019 data as self-identified by utility filings in Form EIA-861, at
<https://www.eia.gov/electricity/data/eia861/>, accessed March 27, 2021.

See Appendix A, EPRI Benchmarking Study, p. A-2, for the Utility Interview Guide.
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volume of consumption; (b) demand (kW); and (c) fixed charges. As
a subset of time-varying energy prices, RTP can be differentiated
into two categories, one-part and two-part RTP:

e Inone-part RTP plans, the posted $/kWh energy price is applied
to all metered usage, with fixed charges collected one of
three ways: adding a mark-up to the hourly energy prices,
assessing a demand charge, or both.

e Intwo-part RTP plans, an access (or subscription) charge
collects fixed supply costs and energy usage charges
applicable to Customer Baseline Load (CBL) settled at the
non-RTP Otherwise Applicable Tariff. Hourly deviations
between actual metered energy use and the CBL are charged
or credited the prevailing RTP price reflecting the system
marginal cost of supply for that hour. The two-part CBL pricing
structure provides a built-in hedge in every hour because it
includes the option for a customer to avoid high RTP prices by
limiting usage to the CBL.

RTP plans can be distinguished on the basis of the following

14 key design features: (1) Availability; (2) Pricing Structure;

(3) CBL Basis; (4) CBL Revision; (5) Price Granularity — Temporal;

(6) Price Granularity — Spatial; (7) Routine Price Posting; (8) Price

Overcall of Posted Day-Ahead (DA) Prices; (9) Marginal Energy

Price Formation; (10) Generation, Transmission and Distribution

Capacity Pricing; (11) Marginal Cost Uplift; (12) Contract Term;

(13) Hedging and Risk Management; and (14) Eligibility.6 The EPRI

Benchmarking Study applied these design features to categorize

and characterize utility RTP rate offerings. Following are the

Study’s definitions of Dynamic Pricing and RTP used throughout this

filing.

a) Dynamic Pricing Definition

In general, time-varying energy rates charge a different
amount depending on the time of day, and usually also by the

Id., Chapter 3, for a detailed discussion of RTP design features.
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season of the year. Dynamic pricing structures are one type of
time-varying rate that introduce the element of price volatility to
reflect market conditions and can also include exposure to
marginal electricity costs, usually from wholesale generation
markets. Dynamic pricing differs from another type of
time-varying rates—conventional retail TOU tariffs—which are
based on prices that are fixed for months or years at a time to
reflect average, embedded supply costs. Dynamic pricing rates
include temperature-triggered offerings such as Critical Peak
Pricing (CPP), Peak Time Rebate (PTR), and Variable Peak
Pricing (VPP), as well as various forms of RTP.”

b) RTP Definition

Retail RTP is a particular type of dynamic rate in which the
price for electricity fluctuates hourly, or sometimes sub--hourly,
to reflect changes in the wholesale price of electricity. Such
price signals are typically communicated to customers on a DA
basis, although a very small number of programs charge prices
based on day-of real time markets. Despite the “real-time”
naming convention, a retail RTP rate’s price signal is related to
but not identical to the actual wholesale prices that may be
transmitted through: (1) DA markets such as the California
Independent System Operator (CAISO) Day-Ahead Market
(DAM), or hour-ahead (HA) markets, in addition to (2) more
granular sub-hourly wholesale markets, such as the California
Independent System Operator (CAISO) FMM or 5-minute (RTM)
markets.

RTP is also distinguished from other dynamic pricing
structures, like CPP and VPP, and load curtailment demand
response (DR) programs, because RTP sets a price for every

See Section D, Residential RTP Programs, for a description of CPP and VPP. PTR
programs pay customers for reducing usage relative to a modeled baseline on event
days announced on a day-ahead basis. PTR has downside for customers who get paid
for the calculated reductions, but do not get charged for any increase in usage. See
https://www.greentechmedia.com/articles/read/peak-time-rebates-money-for-nothing.

2-4
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hour based on prevailing (day-of) or expected (DA) market
conditions and the corresponding marginal cost of generation
supply. Other dynamic pricing structures are event-driven,
exposing customers otherwise served on a less dynamic tariff to
large price changes, as penalties or incentives, such as during
critical peak periods. The typical motivation for employing RTP
in rate design is to induce customers to alter their usage based
on the prevailing marginal generation energy cost and thus the
value of electricity consumption at that time, with higher-priced
times serving as an incentive to customers to shift their usage to
lower-cost times (with the lower cost hours serving as a “carrot”
whereas the higher cost hours serve as the “stick”).

As it turns out, the line between RTP and other dynamic
pricing is rather blurry. For example, while SCE’s current RTP
rate schedules include hourly prices, posted a day in advance,
these prices are selected from a set of seven pre-set 24-hour
pricing schedules, based on a temperature trigger, rather than
on the forecasted marginal cost of electricity supply as with true
RTP.8 In contrast, Oklahoma Gas & Electric Company’s
(OG&E) VPP program applies only to peak period hours and
selects from a set of four prices based on a daily algorithm that
evaluates the forecasted marginal prices for the next day.9 VPP
also has an over-call provision that allows OG&E to designate a
critical peak period, at any time during the year with a minimum
two-hour notice, for a period lasting between two and eight
hours, for no more than 80 hours a year. Although both SCE’s
and OG&E’s dynamic pricing offerings reflect some elements of
“true” RTP, they could both be viewed as hybrids between RTP
and other rate structures. That said, the EPRI Benchmarking

8  See Section C1 for a more detailed discussion of SCE’s RTP rate schedules.
9 See Section D2 for a more detailed discussion of OG&E'’s VPP Smart Hours program.
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Study classifies SCE’s offering as RTP, but not OG&E’s VPP
program.10

c. RTP Definition for Study
EPRI’'s benchmarking study focused on RTP offerings from
regulated electric utilities in the U.S., defined as follows:

1) Full Requirements Electricity Service: Replaces a conventional rate,
providing power to all the customer’s electrical needs, as an
alternative to the tariff rate they otherwise would be served under.

2) Offered by a Regulated Utility: Includes RTP services offered in
vertically integrated markets and deregulated markets, if offered by
the regulated local distribution company (LDC). RTP programs
offered by Regional Transmission System Operators such as
price-cap load bidding and DR programs available to retail
customers directly or through a utility or competitive supplier were
not included in the study.

3) Energy Prices and Price Posting:

a) Energy prices ($/kWh) set and settled for each hour or shorter
periods (e.g., 5-minute intervals) or price blocks (less than
24 daily prices);

b) Energy prices posted to subscribers a day or less in advance of
their effective time;

c) Energy prices posted for every day of the week throughout the
year,

d) Posted energy prices apply to (at least a portion of) metered
kWh usage corresponding to the set pricing interval; and

e) Posted prices reflect a forecast of the marginal cost of electricity
generation supply or are pre-set.

d. EPRI RTP Benchmarking Study Population
The EPRI Benchmarking Study identified 55 active RTP rate
offerings by 24 regulated utilities in 41 utility jurisdictions. Table 2-1
below lists the number of RTP rate offerings by customer class for each
utility and indicates the number of interviews conducted. It is notable

10 Appendix A, EPRI Benchmarking Study, Attachment A, EPRI RTP Program Attributes.
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that there are several utility holding companies offering RTP rates in
multiple utility jurisdictions, including Consolidated Edison, Inc. (ConEd
and Orange & Rockland), Duke Energy Corporation (Duke Energy
Carolinas North, Duke Energy Carolinas South, Duke Energy Indiana,
Duke Energy Kentucky, Duke Energy Ohio, Duke Energy Progress
North Carolina and Duke Energy Progress South Carolina), Exelon
Corporation (ComEd, Delmarva Power, Philadelphia Electric Company
(PECO)), FirstEnergy Corporation (Jersey Central Power & Light,
Met-Ed, OhioEdison, Penelec, PennPower, The llluminating Company,
Toledo Edison), Southern Company (Alabama Power, Georgia Power
and Gulf Power) and Xcel Energy (Northern States Power and Xcel
Energy).

TABLE 2-1
EPRI RTP BENCHMARKING STUDY POPULATION

g N
®NORWNROOCINTA AN

19
20
21
22
23
24

25

13
14

Regulated
U.S. Utility RTP Customer Interviews
Utility Holding Company Jurisdictions Schedules Classes Conducted

Alliant Energy Corporation 1 1 Non-Res

Ameren Corporation 1 2 Res/Non-Res

Avangrid 1 1 Non-Res

CH Energy Group 1 2 Non-Res

Consolidated Edison, Inc. 2 2 Non-Res

Dominion Energy, Inc. 2 3 Non-Res

Duke Energy Corporation 7 7 Non-Res 4
Duquesne Light Holdings, Inc. 1 1 Non-Res 1
Edison International 1 7 Non-Res/Ag 1
Evergy 1 1 Non-Res

Exelon Corporation 3 4 Res/Non-Res 3
FirstEnergy Corporation 6 6 Non-Res 1
MidAmerican Energy 1 1 Non-Res

National Grid plc 1 1 Non-Res

OGE Energy Corp. 1 2 Non-Res 1
Otter Tail Corporation 1 1 Non-Res

PPL Corporation 1 1 Non-Res

Rochester Gas & Electric 1 1 Non-Res

Sempra Energy 1 1 Non-Res 1
Southern Company 3 5 Non-Res 3
Upper Peninsula Power Company 1 1 Non-Res 1
WEC Energy Group 1 2 Non-Res

Xcel Energy 2 2 Non-Res

Total 41 55 16

e.

EPRI Benchmarking Study Findings
Key findings are provided in Table 2-2 below:

2-7
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TABLE 2-2
KEY FINDINGS FROM EPRI RTP BENCHMARKING STUDY

Line
No. Topic Findings

1 Availability 55 different active RTP rate schedules were identified, offered by regulated
U.S. utilities in 41 utility jurisdictions®

4 of the 55 active RTP rate schedules are capped and no longer open to new
enrollments.

Two of the active RTP rate schedules are for Residential customers (ComEd
and Ameren), 2 specifically for Agricultural (Ag) customers (SCE) and the
remaining 51 are either only for C&I or are open to eligible Ag customers as
well.

Source: EPRI Benchmarking Study; RTP Program Attribute Detail (Active).

2 Objectives Utilities interviewed cited that the impetus for their RTP offerings was to: offer
required Provider of Last Resort (POLR)® service in a fully competitive retail
energy market; as an economic development incentive to encourage
customers to expand load; to encourage peak demand reduction and
associated environmental and system benefits; to provide options for
customers to save money on their bills; and/or to promote successful and
cost-effective transportation electrification. Load management was rarely
cited as an objective of RTP programs, although the markets where almost all
of these RTP rates are offered do not share the characteristics of the CAISO
market that are driving the need for a comprehensive load management
approach.

Source: EPRI Benchmarking Study; Executive Summary, Key Findings.

3 Maturity 44 of the 55 active RTP rate schedules are permanent.

11 of the 55 active RTP rate schedules are being piloted or are experimental,
with limitations on number of customers or size of customer.

Source: EPRI Benchmarking Study; Executive Summary, Summary.

4 Eligibility 44 of the 55 active RTP rate schedules are opt-in.

11 of the 55 active RTP rate schedules are mandatory as POLR offerings in
New York, Pennsylvania, and Delaware, states with full retail choice, for very
large customers that do not select a competitive supplier. Other states with
full retail choice, lllinois, Ohio, and New Jersey do not require RTP for large
POLR customers.

Eligibility is typically related to a (megawatt) MW size threshold, based on
minimum demand or monthly peak demand, and often limited to those with
larger electric loads:

35 of the 55 active RTP rate schedules are limited to customers with demand
greater than 100 kW, 31 > 200 kW, 22 > 500 kW, and 15 > 1 MW.

13 of the 55 active RTP rate schedules are available to all customers in the
class

1 of the 55 active RTP rate schedules is available to all customers > 20 kW
6 of the 55 active RTP rate schedules have mixed eligibility.

Source: EPRI Benchmarking Study; Section 3, Eligibility Findings and RTP
Program Attribute Detail (active).
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TABLE 2-2
KEY FINDINGS FROM EPRI RTP BENCHMARKING STUDY
(CONTINUED)

Line
No. Topic Findings
5 Pricing 18 of the 55 active RTP rate schedules include a two-part design, with a CBL
Structure subscription amount and the ability for the customer to sell back electricity
below the baseline at the marginal energy price.
5 of the 55 active RTP rate schedules include energy prices only (no capacity
adder or demand charge) and 23 include energy prices plus a demand
charge.
9 of the 55 active RTP rate schedules have preset prices and do not
pass-through prices from a wholesale market or supplier forecast.
Source: EPRI Benchmarking Study; Section 3.3., Pricing Structure Findings.
6 Pricing 50 of the 55 active RTP rate schedules feature hourly pricing. The exceptions
Temporal include 2 with five-minute day-of pricing (ComEd) and 3 with pricing blocks
Granularity with fewer than 24 prices each day (OG&E, Xcel Energy (2)).

Source: EPRI Benchmarking Study; Section 3.4; Temporal Price Granularity
Findings, and RTP Program Attribute Detail (Active).

7 Price Posting 43 of the 55 active RTP rate schedules feature DA price posting, where the
price is known on a DA basis; 1 is known on an HA basis (Georgia Power);

9 are pre-set; and 2 are based on an hourly average of the real time 5-minute
market and not known ahead of time (ComEd).

Source: EPRI Benchmarking Study; RTP Attribute Detail (Active).

8 Pricing Spatial | Only 4 of the 55 active RTP rate schedules have pricing elements that
Granularity account for spatial granularity that differs by location, including SDG&E’s
Vehicle to Grid Integration rate schedule for their Power Your Drive (PYD)
pilot,© National Grid’s Niagara Mohawk Power (load zone specific) and two
Ameren (IL) rate schedules.

Source: EPRI Benchmarking Study; RTP Program Attribute Detail (Active).

9 Energy Price 35 of the 55 active RTP rate schedules feature marginal energy prices based
Formation on regional wholesale energy market price postings by Regional Transmission
Operators (RTOs) or Independent System Operator (ISOs):@ PJM - 17 RTP
rate schedules; MISO - 8 RTP rate schedules; NYISO - 7 RTP rate schedules;
SPP - 2 rate schedules; and CAISO - 1 rate schedule.

9 have pre-set prices, and 11 are based on supplier forecasts.

Source: EPRI Benchmarking Study; Section 3.8., Energy Price Formation
Findings.
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TABLE 2-2

KEY FINDINGS FROM EPRI RTP BENCHMARKING STUDY

(CONTINUED)

Line
No. Topic Findings
10 Price Protection | 6 of the 55 active RTP rate schedules have price protection options,
Options including both of Georgia Power’s RTP rate schedules. ComEd’s Residential
RTP schedule has a pilot bill protection program. 2 Alabama Power (Georgia
Power sister company) RTP rate schedules have a Rate Stabilization and
Equalization Factor (RSE) applied to the hourly rate. Upper Peninsula Power
Company (UPPCO) RTP customers have an option to pay a premium for
greater price certainty.
The two-part CBL pricing structure included in 18 of the 55 active RTP rate
schedules provides a built-in hedge in every hour, because it includes the
option for a customer to avoid high RTP prices by limiting usage to the CBL.
Source: EPRI Benchmarking Study; RTP Program Attribute Detail (Active).
11 Summary of The impetus for most utilities’ RTP offerings was either: (a) compliance with
Interviews a regulatory order (actual or anticipated), or (b) preparation for, or response
(Ameren lllinois, | to, retail competition.
ﬁo(r:r;tlifzdensExelo All but one o_f the RTP programs discussed with utility representatives are
U’tility Board of currently active and considered “open for enrollment”, yet most RTP_
lllinois, Duke programs for large C&I customers do not have high market penetration.
Energy Most (80%) of the RTP programs discussed are opt-in with a few
Carolinas, Duke | default/opt-out for larger C&I customers who do not shop for an alternate
Energy service provider.
Midwest, o ) ) ) o
Duguesne Light | Among the utilities interviewed, there is relatively low participation in RTP
Company, programs. Some interviewees expected these relatively low participation
FirstEnergy, levels since their goal was to encourage customers to shop for pricing in
Georgia competitive markets. Some utilities saw initial success with customer
Power - participation and economic development with expanding and new
Southern businesses, but most utilities indicate no real growth or a decline in
Company, subscription since the program was introduced and initially subscribed.
Oklahoma Gas | Several interviewees characterized RTP as a niche product for large C&I
& Electric, customers who are able to manage their usage on a meaningful scale.
ggggé)Exelon, The utilities’ current level of enthusiasm for their RTP programs varied widely

— from “very happy with it” and “high level of enthusiasm” to “lukewarm, at
best” to “indifferent,” seeing it as a “just a pass through” or “requirement.”
However, the majority were either indifferent or thought their program needs
improvement. Most utilities review RTP in preparation for their regular rate
cases, but few have made or plan to make any significant programmatic
changes at this time and none have formal sunset dates.
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TABLE 2-2
KEY FINDINGS FROM EPRI RTP BENCHMARKING STUDY
(CONTINUED)

Line
No. Topic Findings

Most utilities interviewed do not regularly monitor the price responsiveness of their
customers on RTP because there is negligible impact on overall load, possibly due to a
lack of price volatility in recent years in the associated ISO/RTO markets. These utilities
aren’t sure if or why a large C&I customer may have altered operations in response to
price or in spite of it — based on the economics of customer orders in production, for
example. Similarly, few offered a guess at estimated bill impacts for customers on RTP
compared with other pricing programs. Those few utilities that do monitor RTP program
results more closely shared that while bill impacts vary by customer, most customers
save money on the RTP rate over time (there are good years and bad years). However,
how much those customers save depends on their level of response and ability to
respond to hourly price fluctuations (e.g., “savvy” customers and/or customers with
technology to closely monitor prices). Several utilities mentioned significant investment
in modifying or replacing metering, billing and other systems was necessary to
accommodate RTP.

The majority of utilities interviewed are either indifferent to their RTP offerings or think
that their program needs improvement.

Most utilities interviewed review RTP in preparation for their regular rate cases, but few
have made or plan to make any significant programmatic changes at this time and none
have formal sunset dates.

Most utilities interviewed reported no real growth nor decline in RTP subscription since
programs were introduced and initially subscribed.

Almost all utilities interviewed discussed RTP as a “niche product” for large C&I
customers who are able to manage their usage on a meaningful scale, according to
several interviewees.

Customers on RTP generally express high satisfaction to their utility account managers.

Only a few utilities have plans or see any likelihood to offer RTP to other customer
classes in the future, e.g., in lieu of or in addition to TOU electricity pricing for
Residential customers.

Marketing to Residential customers requires significant investment to increase market
penetration that would still be relatively low.

Several utility representatives also reiterated that they view RTP as one of many tools in
a pricing portfolio, characterizing it as a niche product for C&I customers with the ability
to respond to pricing signals, and adding that RTP has very limited potential in their view
due to low price responsiveness of customers generally. Some interviewees
commented positively that RTP programs can be difficult to administer but are worth the
effort for the Utility and subscribers based on customer satisfaction, economic
development and some load management benefits, while others offered more
pessimistically that RTP programs are “a lot of effort for little benefit” unless there is
capacity shortfall and DR is needed.

Source: EPRI Benchmarking Study; Section 4, Key Findings from Interviews.

(@) The EIA estimates that there were almost 3,000 regulated electric distribution companies operating in the U.S. in
2017 (investor--owned, publicly run or managed, and cooperatives).

(b) POLR is a common term in competitive electricity markets for Energy Service Providers, Retail Energy Providers
(REP), and LDCs that are required by their regulator to provide a service for customers that do not pick a
competitive supplier, or when their supplier goes out of business. The POLR offering tends to be higher priced
than the competitive offerings by ESPsS/REPs as it is more costly to acquire and manage those electricity
contracts. In New York and Pennsylvania, the LDC is required to offer RTP POLR service for the largest
customers to minimize their need to continue to operate in the supply business, since RTP requires no energy
contract management.

(c) See Section C2 for a more detailed discussion of SDG&E'’s PYD VGl rate schedule.

(d) PJIM—PJM Interconnect RTO serving all or parts of Delaware, lllinois, Indiana, Kentucky, Maryland, Michigan,
New Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, West Virginia and the District of
Columbia; MISO Midcontinent Independent System Operator serving all or parts of Arkansas, lllinois, Indiana,
lowa, Kentucky, Louisiana, Michigan, Minnesota, Mississippi, Missouri, Montana, North Dakota, South Dakota,
Texas and Wisconsin; NYISO — New York Independent System Operator serving New York; SPP — Southwest
Power Pool serving all or parts of Arkansas, lowa, Kansas, Louisiana, Minnesota, Missouri, Montana, Nebraska,
New Mexico, North Dakota, Oklahoma, South Dakota, Texas and Wyoming; and CAISO serving California).
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1) Load Response Potential

The potential for RTP load response depends on both individual
customer response to hourly (or sub-hourly) pricing signals and the
level of customer participation and persistence. EPRI’s study
included a search for RTP pilots that evaluated the price
responsiveness of customers. EPRI found that thirty-one elasticity
estimates were reported to summarize RTP price response.11
Table 2-3 summarizes EPRI’s findings that:12

[E]lasticity estimates varied from zero (RTP prices had no effect
on electricity usage) to over 0.58, an outlier as no other value
above 0.30 was reported and only two others were above 0.20.
Most were under 0.10 and the majority under 0.05, especially

those involving residences.13

TABLE 2-3
DISTRIBUTION OF ELASTICITY ESTIMATES AMONG RTP STUDIES

Distribution of
Line Elasticity Estimates

No. (Absolute Values)
1 0.00 to 0.05 12
2 0.06 to 0.10 9
3 0.11to0 0.20 6
4 0.20 to 0.30 2
5 Over 0.30 2

Note Appendix A, EPRI
Benchmarking Study,
Chapter 5, Table 5-2.

11
12

13

Attachment A, EPRI Benchmarking Study, Chapter 5.

An elasticity value of 0.20 means that a 100 percent change in the price ratio produces
a 20 percent change in usage ratio. Elasticities are measured as ratios of changes
which means that only the price ratio effects consumption.

EPRI also found that, “[h]igher elasticities were reported for some customer
circumstances [such as] government and educational facilities, electricity intensive
facilities like arc furnaces and refineries, and when the RTP design allows for DA prices
to be revised within day, particularly to post much higher prices to reflect supply
conditions not anticipated the day before.” (Attachment A, EPRI Benchmarking Study,

pp. X-Xi.).
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PG&E'’s proposed pilot design includes a robust measurement
and evaluation plan that will test hypotheses to assess load
response and other aspects of RTP in order to inform a rollout to a
broader group of customers.14

RTP Program Objective Examples

Utilities interviewed cited that the impetus for their RTP offerings was to:
offer required POLR service in a fully competitive retail energy market; as an
economic development incentive to encourage customers to expand load; to
encourage peak demand reduction and associated environmental and system
benefits; to provide options for customers to save money on their bills; and/or to
promote successful and cost effective transportation electrification. With the
exception of SDG&E’s VGI RTP program, load management was not specifically
cited as an objective of RTP programs, although the markets where almost all of
these RTP rates are offered do not share the characteristics of the CAISO
market that are driving the need for a comprehensive load management
approach. Table 2-4 provides some examples of RTP program objectives based
on PG&E’s assessment of rate schedules, other secondary information, and
interviews.

14 see Chapter 5 for the details of PG&E's Measurement & Evaluation plan for the

proposed Pilot.
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EXAMPLES OF RTP PROGRAMS AND THEIR OBJECTIVES AND COMPARISON WITH THIS
GRC PHASE Il RTP PROPOSAL

Line
No.

Obijective

Example

Method

Load Management

Oklahoma Gas & Electric VPP

Hybrid between an RTP and a TOU
rate for Residential and small
commercial customers.

Transportation
Electrification

PG&E’s Proposed

DAHRTP-CEV Pilot (CEV

RTP Pilot)

A rate rider for commercial electric
vehicle (CEV) customers that
replaces the generation rate with a
generation rate derived from
CAISO’s DA hourly wholesale
market.

Transportation
Electrification and
Load Management

SDG&E Vehicle-Grid
Integration (VGI) RTP Pilot

A pilot rate for electric vehicle (EV)
customers comprising of: 1. an
hourly Base Rate; 2. an hourly
Commodity Base Rate with an
adjustment based on the CAISO
DA hourly price, an adder to reflect
the system’s top 150 system peak
hours, and an adjustment to reflect
day-of CAISO surplus energy
hours; and 3. an hourly Distribution
Base Rate with an adder to reflect
the top 200 annual hours of peak
demand for the individual circuit
feeding the VGI charging station.

Economic
Development

Georgia Power

Customers are bhilled a fixed (or
subscription) amount for “customer
baseline” (CBL) use at their
standard rate and either pay or
receive credits for energy used
above or below their baseline each
hour at the hourly price.

POLR

First Energy

RTP is mandatory rate for large
customers that do not select a REP
in the fully competitive market, in
order to limit the utilities’ need to
enter into power contracts for these
customers.

Load Management
as well as
Electrification

PG&E'’s C&l RTP Pilot

(proposed)

A rate rider for large C&I customers
that replaces the generation rate
with a generation rate derived from
CAISO’s DA hourly wholesale
market.

C. California lOU RTP Programs
Both SDG&E and SCE have RTP hourly pricing rate options for eligible
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CAISO wholesale market. SDG&E’s hourly pricing program passes through
prices from the CAISO DAM, includes a distribution component that charges
different prices based on geography, and also includes a CPP element that can
be activated when the grid is stressed. The rest of this section describes these
RTP offerings in more detail.

1. SCE RTP Schedules15

a. Background and Rate Design

While it is a different design, SCE’s RTP program experience
supports PG&E’s proposal for a phased approach starting with a C&lI
pilot targeted to large customers. It also demonstrates a higher level of
load response that can be achieved by an RTP program with large C&l
customers with a very small portion of the customer base as compared
to a Residential TOU program with a very large portion of the customer
base. At the same time, the program highlights the risk of customer
attrition and bill impact risks, inherent even for large customers, from an
unusually hot summer, even with a mild RTP rate structure (i.e., SCE’s
RTP rates have limited and predictable price volatility since they do not
pass through wholesale prices).

SCE’s RTP program was introduced in 1987 and charges
participants for the electricity they consume based on one of seven
pre-set schedules of 24-hourly prices that vary according to season and
the prior day’s temperature.16 Customers are responsible for acquiring
the daily maximum temperature at the Los Angeles Downtown site,
which determines which of the seven pre-set hourly pricing schedules
will be in effect the next day. Since the hourly pricing schedules are set
in advance and updated infrequently, customers are better able to
predict the specific hourly prices that will be called on any particular day
by monitoring the weather. Customers can also select a price threshold
from SCE’s DR Alerts app and receive a courtesy daily email. RTP is

15 SCE, RTP Fact Sheet (2018), at
<https://www.sce.com/sites/default/files/inline-files/RTP%20Fact%20Sheet%200918 W
CAG_2.pdf>, accessed March 27, 2021.

16 The daily maximum temperature, as recorded by the National Weather Service, at its
Downtown Los Angeles site, is used to determine the hourly rates for the following day.
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available for most of SCE’s bundled Non-Residential customers on the
following rate schedules:

e Ag < 200 kilowatt (kW) (TOU-PA-2-RTP)
e Ag 200 kW - 500 kW (TOU-PA-3-RTP)
e C&l <20 kW (TOU-GS-1-RTP)
e C&l 20 kW - 200 kW (TOU-GS-2-RTP)
e C&I 200 kW - 500 kW (TOU-GS-3-RTP)
o C&land Ag > 500 kW (TOU-8-RTP)
e C&l >500 kw Standby (TOU-8-RTP-S)
Customers patrticipating in RTP may also be dually enrolled in the
Agricultural Interruptible Program or Base Interruptible Program (BIP).
Time-Related Demand charges apply year-round in the medium and
large RTP rate schedules, and during summer only in the small and
medium business RTP rate schedules. The Downtown Los Angeles
temperature triggers for the seven pre-set hourly pricing schedules (3 for
summer, 2 for winter and 2 for weekends) are listed in Table 2-5.

TABLE 2-5
SCE RTP HOURLY PRICING SCHEDULE TEMPERATURE TRIGGER - DOWNTOWN
LOS ANGELES
Line Temperature Trigger
No. Hourly Pricing Schedule (degrees F)
1 Hot Summer Weekday >=91
2 Moderate Summer Weekday 81-90
3 Mild Summer Weekday <=80
4 High Cost Winter Weekday >90
5 Low Cost Winter Weekday <=90
6 High Cost Weekend >=78
7 Low Cost Weekend <78

SCE’s RTP rate schedules incorporate both the time-varying
components of energy costs and generation capacity costs. The peak
and ramp capacity costs are allocated to the day types based on
expected capacity need. The energy prices reflect SCE’s marginal
generation and energy cost profile. SCE’s RTP is designed to be
revenue neutral to the respective rate class and is designed using the
same marginal energy and capacity costs embedded in the otherwise

applicable tariffed rates.
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PG&E also notes that because SCE’s GRC Ph Il proceeding had
not yet been scoped at the time of this filing, it is not clear if RTP will be
addressed in that proceeding. SCE states in their opening testimony,
“SCE will continue to explore the opportunity to incorporate wholesale
energy prices from the CAISO into the RTP rate design upon
implementation of SCE’s Customer Service Re-platform initiative.”17

b. Enrollment

Load impact studies in 2016 and 2019 indicate that SCE’'s RTP
program enroliment has declined from 150 Service Accounts in 201718
to 102 in 2020. This decrease in enroliment was attributed to customers
opting out of the program after a summer of many hot days in 2018 and
consequently higher bills.19 Enroliment is expected to continue to
decline over time, to 70 enrolled customers in 2030.20

Table 2-6 below summarizes 2016 Federal Energy Regulatory
Commission (FERC) Form 1 data regarding the type of customers and
associated load enrolled on SCE’s RTP rate schedules:21

17
18

19

20
21

A.20-10-012, SCE-04, p. 66, lines 13-15.

SCE’s Compliance Filing Pursuant to Load Impact Protocol Filing Requirements,
R.13-09-011 (Apr. 3, 2017), Appendix A, p. 9, Table 2-1, at
<http://www3.sce.com/sscc/law/dis/dbattach5e.nsf/0/ADEBF26D1832D1F3882580F700
81EDAC/$FILE/R1309011-SCE%202016%20Compliance%20Filing%20Pursuant%20to
%20Load%20Impact%20Protocol%20Filing%20Requirements.pdf>, accessed March
27, 2021.

2019 SCE Real Time Pricing Demand Response Evaluation, Final Report
(Apr. 1, 2020), p. 7.

Id., p. 3.

2016 FERC Form 1 data was the most recent readily available online for SCE. (FERC
Financial Report, FERC Form No. 1: Annual Report of Major Electric Utilities,
Licensees and Others and Supplemental Form 3-Q: Quarterly Financial Report,
Southern California Edison, 2016/Q4). See,
<https://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=6442454555>, accessed
March 27, 2021.
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TABLE 2-6

2016 SCE RTP PROGRAM STATS - FERC FORM 1

Line
No. By Rate Schedule / Size / Class MWH Percent Customers  Percent
1 Ag < 200 kW (TOU-PA-2-RTP) 2,158 0% 15 10%
2 Ag 200 kW - 500 kW (TOU-PA-3-RTP) 7,516 1% 8 5%
3 C&l <20 kW (TOU-GS-1-RTP) 161 0% 20 13%
4 C&l 20 kW - 200 kW (TOU-GS-2-RTP) 427 0% 2 1%
5 C&l 200 kW - 500 kW (TOU-GS-3-RTP) 10,175 1% 16 11%
6 C&l and Ag > 500 kW (TOU-8-RTP) 1,428,721 99% 89 59%
7 C&l > 500 kW Standby (TOU-8-RTP-S) - 0% - 0%
8 Total RTP 1,449,158 150
9
10 By Service Level
11  Secondary 166,079 11% 116 7%
12 Primary 101,769 7% 23 15%
13 Transmission 1,181,310 82% 11 7%
14 Total RTP 1,449,158 150
15
16 BIP Dual Participants
17  T8-RTP-BIPN-P 5,017 1% 1 3%
18  T8-RTP-BIP-P 42,869 8% 7 23%
19  T8-RTP-BIP-S 74,223 13% 18 58%
20  T8-RTP-BIP-T 436,236 78% 5 16%
21  Total BIP RTP 558,345 31
22 % of Total RTP 39% 21%

The 2016 FERC Form 1 data shows most of SCE’'s RTP customer

load is concentrated with

a few customer types:

e 82 percent of load was from transmission level customers

e 99 percent of load was from customers on TOU-8-RTP with
maximum demand >500 kW (C&I and Ag)
e 39 percent of load was from dually enrolled BIP customers

Load Response
Table 2-7 shows that

102 customers enrolled in SCE's RTP

program delivered load reductions of approximately 31 percent on the

system peak day (September 4, 2019), and an aggregate impact of

14.31 MW, all from customers with maximum demand >200 kW.22

22 2019 SCE Real Time Pricing Demand Response Evaluation, Final Report

(Apr. 1, 2020), p. 23, Table 9.
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TABLE 2-7
SCE 2019 RTP EX-POST IMPACTS BY CUSTOMER SIZE

These few large customers contribute large load impacts relative to
Residential TOU programs with many customers. Table 2-8 compares
the load impact of SCE’s RTP vs. Residential TOU. It shows that, in
2019, SCE’s RTP program provided up to ~3 times more load impact on
hot summer days relative to Residential TOU, which had ~1,600 times
more customers. For example, in July 2019 on a hot summer weekday,
102 RTP customers shifted or reduced 15 MW in aggregate load,

2.7 times greater load response than the 5.6 MW in aggregate load
impact produced by169K (1,657 times more) Residential TOU Rate 5

customers.
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TABLE 2-8
SCE 2019 NON-DISPATCHABLE PROGRAMS PEAK PERIOD LOAD IMPACTS

Note: SCE Compliance Filing Pursuant to Load Impact Protocol Filing Requirements, R.13-09-011,
Appendix A, SCE 2018 Demand Response Executive Summary (Apr. 1, 2019) Table 4-1,
p. A-28, at
<http://www3.sce.com/sscc/law/dis/dbattach5e.nsf/0/AD82A413BOBFCIE4882583D000023D
36/$FILE/R1309011-SCE%20Compliance%20Filing%20Pursuant%20t0%20Load%20Impact
%20Protocol%20Filing%20Reqs%20PY%202018%20(Public).pdf>, accessed March 27,
2021.

2. SDG&E PYD

a. Background and Rate Design
SDG&E’s PYD, established in 2016, includes RTP rate schedule
VGI23 that is mandatory for customers receiving an SDG&E owned and
operated Electric Vehicle-Grid Integration Pilot Program charging station
(VGI Program Facilities). PYD seeks to align with the State of
California’s greenhouse gas (GHG) reduction and transportation

23 SDG&E Schedule VG, at
<http://regarchive.sdge.com/tm2/pdf/ELEC ELEC-SCHEDS VGI.pdf>, accessed March
27, 2021.
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electrification policies by integrating EV charging with the electricity grid
through an hourly rate and the installation of up to 3,500 EV charging
stations at 350 apartments, condominiums, and places of work. SDG&E
states that the, “Hourly charging prices will correspond with the
expected changing hourly price of electricity and will be designed to
encourage EV charging to occur at times of the day that will minimize
incremental peak loads on the electrical distribution system, integrate
high levels of renewable energy use, and avoid charging on system
peaks.”24 SDG&E ownership of the infrastructure simplifies the
experience for customers installing chargers and ensures the reliability
of the charging network.25

There are two variations of the rate, one for individual EV customers
(Billed to Driver), and one for Site Hosts providing charging through the
VGI Program Facilities (Billed to Host). Schedule VGI reflects real time
grid conditions from an energy and distribution grid perspective with
adders for grid-constrained hours system-wide and distribution-wide. It
incorporates DA hourly pricing based on CAISO’s DA Market with a
CPP signal based on distribution conditions.26 While load impacts are
not yet published, initial peak vs. off peak charging data supports
PG&E'’s proposal to assess pilot load impacts in the context of other
load management programs in case they are just as effective at meeting
load shift and environmental objectives. SDG&E’s VGI RTP pilot differs
from PG&E’s CEV and C&l RTP Pilot proposals in four key ways: First,

PG&E will not be providing charging stations bundled with mandatory

24 SDG&E, A.14-04-014, Direct Testimony, Randy Schimka, Chapter 2 (Apr. 11, 2014)

25

p. RS-3. See,
<https://www.sdge.com/sites/default/files/requlatory/Chapter 2 Schimka Testimony V

Gl.pdf>, accessed March 27, 2021.

EV-Grid Integration Pilot Program (“Power Your Drive”) Ninth Semi-Annual Report of
SDG&E, R.18-12-006 (Oct. 14, 2020) pp. 2-3. See,
<https://www.sdge.com/sites/default/files/requlatory/R.18-12-006%20Ninth%200c¢t%20

2020%20PYD%20Final%20Report%2010%2014%202020.pdf>, accessed March 27,

26 Application of SDG&E for Authority to Implement a Pilot Program for Electric Vehicle

Grid Integration, A.14-04-014 (Apr. 11, 2014). See,
<https://www.sdge.com/sites/default/files/requlatory/VGI%20Application FINAL.pdf>,

accessed March 27, 2021.
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RTP, and, neither of PG&E’s Pilot proposals includes: (1) a CPP

component for the highest cost generation hours, (2) an adder based on

distribution system conditions, or (3) a surplus generation credit.

SDG&E’s VGI Pilot rate design incorporates the following

components:27

1) Base rate which is the class average rate for medium, large, and
industrial customers. It recovers costs related to transmission,
public purpose programs, nuclear decommissioning, charges to pay
the above market costs for long term power contracts, reliability
services to recover the costs for services provided by generating
facilities to maintain system reliability and Department of Water
Resources bond charges to cover of cost of purchasing power
during the 2000/2001 electricity crisis;

2) An hourly commodity component consisting of: (a) the hourly
CAISO DA Market price, (b) a CPP signal applied to the top 150
system hours and provided to customers on a DA basis, and (c) a
day-of pricing benefit in the event that CAISO day-of prices drop
below a threshold level relative to CAISO DA prices (surplus
generation credit); and

3) An hourly distribution component that incorporates a circuit level
CPP signal, applied to the top 200 hours and provided to customers
on a DA basis.

Hourly pricing for each day is made available on SDG&E'’s VGI
mobile and web application on a DA basis.

b. Enrollment
As of September 2019, SDG&E had executed 254 site agreements
with approximately 3,040 charging ports. In October 2019, SDG&E filed
an application for a program extension including an additional 2,000 EV
charging ports. The application is pending at the California Public
Utilities Commission (CPUC).

27 SDG&E, A.14-04-014, Revised Direct Testimony, Cynthia Fang, Chapter 3 (June 3,
2014), at
<https://www.sdge.com/sites/default/files/requlatory/Chapter%203%20Cynthia%20Fang
%20Revised%20Testimony%2006-03-14.pdf>, accessed March 27, 2021.
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c. Load Response

In the context of other load management approaches it is not yet
clear that the PYD VGI RTP rate is materially better at encouraging
customers to charge in off-peak rather than peak periods than standard
TOU rates. For example, SDG&E’s Ninth Semi-Annual Report for
PYDZ28 indicates pilot performance is not materially different than EV
TOU performance. For example, in SDG&E’s comparison of resource
charging time, PYD averaged 86 percent in off peak charging and
14 percent in peak hours, whereas EV TOU averaged 84 percent in off
peak and 16 percent in peak. DR trailed behind at 75 percent charging
in off peak and 25 percent charging at peak.

Residential RTP Programs

Out of the 55 active RTP rate schedules offered by U.S. regulated utilities,
only two are available to Residential customers, both in the same state—lllinois,
one by ComEd and the other by Ameren. Although lllinois’ Residential RTP
programs have been in place since 2007 when they were ordered by their
Commission, enrollment levels 14 years later are still very low.

In 1997, The lllinois Public Act 94-0977 required electric utilities serving
more than 100,000 customers to provide an RTP rate option for Residential
customers.29 Then, in 2006, the lllinois Commerce Commission (ICC)
Docket 06-0617 found a Residential RTP program would likely provide a net
economic benefit to the Residential community as a whole and approved
ComEd's Residential Real Time Pricing (RRTP) program described in more

detail below.

28

29

EV-Grid Integration Pilot Program (“Power Your Drive”) Ninth Semi-Annual Report of
SDG&E, R.18-12-006 (Oct. 14, 2020) p. 14. See,
<https://www.sdge.com/sites/default/files/requlatory/R.18-12-006%20Ninth%200ct%20
2020%20PYD%20Final%20Report%2010%2014%202020.pdf > accessed March 27,
2021.

Illinois Public Act 094-0977, 220 ILCS 5/16-107, b-5, at
<https://www.ilga.gov/legislation/publicacts/fulltext.asp?Name=094-0977> accessed
March 27, 2021.
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1. ComEd Hourly Pricing Program

a. Background and Rate Design
ComEd’'s RRTP Rate, known as “Hourly Pricing,” has been in place
since 2008 and resulted from a four-year experimental rate, RHEP
(Residential Hourly Electric Pricing). ComEd’s Hourly Pricing is
administered by an independent third party, Elevate Energy, which
handles the program implementation from recruitment to call center
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management to address customer inquiries and enroliments. ComEd’s

Hourly Pricing rate30 design incorporates costs from:

1)

2)

3)

A $/kWh energy price that changes hourly based on the ComEd
Zonal Locational Marginal Price from the PJM real-time hourly
market. The real-time hourly market price is determined by the
average of the twelve 5-minute prices from that hour, and so the
averaged real-time hourly price is not known until after the hour has
passed;

A $/kW rate that is applied to a customer’s individual capacity
obligation. This is calculated as the customer’s coincident peak,
during both PJM’s five peak hours and ComEd’s five peak hours
from the previous year; and

Other miscellaneous monthly charges

Since the hourly energy price cannot be known ahead of time, DA

alerts notify participants to reduce their energy usage in anticipation of

high demand the following day, which could impact their capacity

charge. Real-time price alerts are sent to participants when the

5-minute price is at or above 14 cents per kWh for 30 consecutive

See,

30 ComeEd’s Rider RRTP (on BESH), RRTP Program, Sheet No. 356 to Sheet No. 359.

<https://www.comed.com/SiteCollectionDocuments/MyAccount/MyBillUsage/CurrentRat

es/Ratebook.pdf> and

<https://www.comed.com/SiteCollectionDocuments/MyAccount/MyBillUsage/CurrentRat

es/05 RateBESH.pdf> accessed March 27, 2021.
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minutes. In 2019, there were 12 DA alerts and three real-time high price
alerts at or above 14 cents per kwh.31

Aligned with PG&E’s recommendation for its own pilot rate, Elevate,
also recommended that to improve program design is that bills change
to from “based on the real-time hourly pricing markets to billing based on
the DA hourly pricing markets”. They noted that this could allow
customers to save more money and avoid larger and more
unpredictable price spikes.32

ComEd has enabled If This That (IFTTT) as a free, online
automation platform that allows participants to connect compatible smart
home devices to real-time hourly prices using simple conditional
statements. An email marketing campaign in April 2019 encouraging
those without smart home technology to visit ComEd Marketplace and
take advantage of rebates and offers, with the theme “IFTTT keeps an
eye on hourly prices so you don’t have to.”33 There is no evidence of
any other 3rd party support of ComEd Residential Hourly Pricing
customers or 3rd party technology marketplaces that have developed to

support these customers yet.

31 Elevate Energy, ComEd’s Hourly Pricing Program 2019 Annual Report. April 23, 2020,

32

33

p. 21. See,
<https://www.icc.illinois.gov/docket/P2015-0602/documents/299208/files/521714.pdf >

accessed March 27, 2021.

Id., p. 24. See,
<https://www.icc.illinois.gov/docket/P2015-0602/documents/299208/files/521714.pdf >

accessed March 27, 2021.

Id., p. 9. See,
<https://www.icc.illinois.gov/docket/P2015-0602/documents/299208/files/521714.pdf >

accessed March 27, 2021.
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b. Enrollment

As of 2019, 34,456 (or about 1.4 percent) of ComEd’s bundled
Residential customers were on the Hourly Pricing program,34 a net
increase of 17 percent in 2019. Aggressive marketing targeting
customers on the ComEd’s Peak Time Savings DR program resulted in
a total of 10,831 new participants. However, a large number of
customers (5,689) left the program, either switching to a third-party
supplier (951), closing their accounts (2,510) or opting out to another
rate option (2,228).35 These statistics point to a very high customer
churn level of 11 percent in 2019.36

In October 30, 2006 testimony regarding ComEd’s proposed Hourly
Pricing rate, Witness Neenan forecasted that, with enroliment of
213,000 customers in seven years, there would be potential benefits to
all Residential customers of between $34.4 and $41.9 million.37
Clearly, enrollment after 13 years is only a fraction of that projected in
2006. However, Elevate Energy estimated more than $11 million in net
benefits in 2019.38

34

35

36

37

38

1.4 percent of ComEd’s bundled Residential customers were enrolled in the Hourly
Pricing Program in 2019: There were 2.5 million bundled Residential customers and
34,465 Hourly Pricing Program customers. The Hourly Pricing Program was launched
in 2007. ((1) 2019 EIA Annual Electric Power Industry Report, Form EIA-861,
Supplemental Data, 1990-2019 Retail Sales of Electricity by State by Sector by
Provider; (2) Elevate Energy, ComEd’s Hourly Pricing Program 2019 Annual Report,
April 23, 2020, p. 3; and, (3) Evaluation of the RRTP Program, 2007-2010 . NAVIGANT,
June 20, 2011. p. 1).

Elevate Energy, ComEd’s Hourly Pricing Program 2019 Annual Report. April 23, 2020,
p. 16. See,
<https://www.icc.illinois.gov/docket/P2015-0602/documents/299208/files/521714.pdf >
accessed March 27, 2021.

Churn Level = customers opting out to a third-party supplier or another rate option
(951+2,228) / 2018 enrollment: 29,797. 2019 Annual Report, pp. 16-17.

Direct Testimony of Bernard Neenan on Behalf of The Citizen’s Utility Board and the
City of Chicago, ICC Docket NO. 06-0617, Cub-City Exhibit 3.0, October 30, 2006. p. 9
at
<https://www.icc.illinois.gov/docket/P2006-0617/documents/102743/files/184620.pdf>,
accessed March 27, 2021.

Elevate Energy, ComEd’s Hourly Pricing Program 2019 Annual Report. April 23, 2020,
p. 13. See,
<https://www.icc.illinois.gov/docket/P2015-0602/documents/299208/files/521714.pdf >
accessed March 27, 2021.
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c. Load Response

Klos Energy Consulting’s (Klos) 2019 report: Updated Net Benefits
of ComEd’s Hourly Pricing Program” reported that the Hourly Pricing
program generated over $11,000,000 in net benefits from a societal
perspective in 2019, an increase of 19 percent over 2018, much of the
increase attributed to the growth in number of participants. Bill savings
were an average of $92, due to market prices being lower than the
standard rate. New participants saved an additional $40 on average
due to conservation efforts.39 Hourly Pricing program participants
reduced their summer peak usage by .51 kW per customer in response
to high peak prices.40

However, although there were positive net benefits and bill savings
for Hourly Pricing participants, Non-Residential customers and PIJM
customers outside ComEd, negative benefits continue to be shown for
Residential non-participants, due to the costs of program administration
allocated to them outweighing the benefits.41 In addition, Klos explains
that in 2017 the environmental benefits of load shifting became
negative:

...even though there are load shifts, the marginal fuel mix study for
2017 showed that there was very little difference in marginal
emission rates for on-peak vs. off-peak periods within PIM.
Switching load to the off-peak period did decrease SO2 and NOXx

39

40

41

Net benefits are calculated from an evaluation of: (1) Benefits from avoided capacity
costs, consumer surplus (bill savings plus), demand response induced price effect
(DRIPE), environmental benefits, avoided transmission and distribution costs, improved
customer satisfaction, and improved national security; and (2) Costs: Third-Party
Administrator costs, ComEd program costs, and new enrollment costs. Elevate Energy,
ComEd’s Hourly Pricing Program 2019 Annual Report (Apr. 23, 2020), Appendix,
Updated Net Benefits of ComEd’s Hourly Pricing Program: Report for Calendar Year
2019 (Mar. 24, 2020), Klos Energy Consulting, pp. 2-3. See,
<https://www.icc.illinois.gov/docket/P2015-0602/documents/299208/files/521714.pdf >
accessed March 27, 2021.

Elevate Energy, ComEd’s Hourly Pricing Program 2019 Annual Report (Apr. 23, 2020),
Appendix, Updated Net Benefits of ComEd’s Hourly Pricing Program: Report for
Calendar Year 2019 (Mar. 24, 2020), Klos Energy Consulting, pp. 9. See
<https://www.icc.illinois.gov/docket/P2015-0602/documents/299208/files/521714.pdf >
accessed March 27, 2021.

Id., pp. 3. See
<https://www.icc.illinois.gov/docket/P2015-0602/documents/299208/files/521714.pdf >
accessed March 27, 2021.
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emissions a little in 2017, but it actually increased CO2 a little at the
same time...And, for the first year since these environmental benefit
studies began in 2008, the net effect of the emission changes
related to load shifting was an increased cost rather than a
benefit...Since the environmental benefits (or costs) of pure load
shifting are so close to zero, they were not estimated in the 2018
evaluation update and it is recommended that they not be estimated

as a part of the 2019 evaluation update either.42
2. OG&E VPP
OG&E’s SmartHours Residential dynamic pricing program has been

very successful relative to the Illinois Residential RTP programs, with much
higher enrollment and load response. Critical success factors appear to be
simplicity and the provision and installation of a free programmable
thermostat that receives daily price signals from OG&E that were installed
for about 60 percent customers at the time of enrollment.

a. Background and Rate Design
OG&E’s Residential SmartHours program has been in operation
since 2012 and is based on its VPP rate schedule.43 As discussed in
Section 1b., VPP could be considered an RTP hybrid. Although VPP
applies only to peak period hours, it selects from a set of four prices
(Low, Standard, High, Critical) based on a daily algorithm that evaluates

the forecasted marginal prices for the next day. VPP also has an

42

43

Id., pp. 44-45. See
<https://www.icc.illinois.gov/docket/P2015-0602/documents/299208/files/521714.pdf >
accessed March 27, 2021.

Oklahoma Rate Tariffs. OG&E offers five flavors of VPP to different customer
classes/industries: Residential; General Service; Oil and Gas Producers; Public
Schools Small (Non-Demand); and, Municipal Water Pumping. For example, using
their Standard Pricing Service General Service VPP, “By 5:00 PM on the day prior to
each day containing on-peak hours, the Company will issue a price notification to
customers containing the prices effective during the next day’s on-peak period. The
price will be determined based on the Company’s DA price calculations as set forth in
the DAP Tariff excluding the energy portion of the marginal supply cost.” See R-VPP
“Determination of On-Peak Hours Price,” at
<https://www.oge.com/wps/portal/oge/my-account/billing-payments/oklahoma-rate-tariff
s/lut/p/z1/pZHNroJADIWiXQVLaRkRyd2N4g9q1GuciNOYMDISIGMQJb69IMYF9yLR2F
2b75zTtEDgASX-NZJ-FgnEj4t-Q9bWZthD12Rje2UX5L2BGEOXfZWLhHUZGESYH nEc
X7bC8dwOxbON _qu-Z4eXxTHD_P_A1RvwwYgR8WNYROQOuJohWxg4NP8CFSegBbp
Ph50otxkAyVsH]Y TwJWrYESsN9mIapfkmL8SHLTucfDTXM81yXSsk41HfqgGGV5KDO
GXhIEK5HIY SHkduk4Jbzxh0264v9/dz/d5/L2dBISEVZ0FBIS9NQSEN/>, accessed March
27, 2021.
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over-call provision that allows OG&E to designate a critical peak period,
at any time during the year with a minimum two-hour notice, for a period
lasting between 2 and 8 hours, for no more than 80 hours a year.

SmartHours was originally intended to achieve enough load
reduction to delay capital investment in generation. About 60 percent of
SmartHours customers use a programmable thermostat provided by
OG&E at the time of enroliment. Customers could choose from one of
three settings: (1) Maximum Comfort (+3 degrees), (2) Medium Setting
(+6 degrees), and (3) Maximum Savings (+9 degrees). Peak hours are
during the summer only, from 2 p.m. to 7 p.m. on non-holiday weekdays
with all other hours charged at a static off-peak rate. Winter season
prices are the same as the standard Residential OG&E R-1 tariff.44

b. Enrolliment
As of October 2019, approximately 93,000 (~11%) of OG&E'’s
Residential customers were enrolled in SmartHours. The current

opt-out rate is only two percent.4°

c. Load Response

Average load reduction at system peak for SmartHours customers
with the free OG&E provided and installed programmable thermostat
during high price is .92 kW, and during critical price is 1.31 kW, and
.14 kW and .35 kW for customers without the OG&E supplied
programmable thermostat, respectively.46 Load shift from SmartHours
customers with a programmable thermostat compares very favorably
with ComEd’s Residential RTP Hourly Pricing program per participant
summer peak usage reduction of .51 kW.47 OG&E’s SmartHours

program demonstrates significant aggregate load response, aligned with

44

45
46
47

Multi-Year Study of the Impacts of OG&E's SmartHours Residential Electric Service.
EPRI 3002006187, pp. 5-6. See
<https://www.epri.com/research/products/3002006187>, accessed March 27, 2021.

E-mail from Bryan Scott, (OG&E) to Emily Bartman, PG&E. March 29, 2021.
Id.

See Section D1 for more discussion of ComEd Hourly Pricing program participant load
response.
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market conditions, from Residential customers with a simple dynamic
rate enabled by a free installed programmable thermostat.

OG&E’s experience with VPP, versus ComEd’s experience with
RTP, validates PG&E’s proposal not to include Residential customers in
the RTP pilot at this time, but rather to study Residential customer
preferences for a range of dynamic pricing options. PG&E’s proposed
rate design research could evaluate customer preferences for RTP or
other dynamic pricing structures, and the impact of enabling
technologies like smart thermostats, including their costs, on those

Texas Market Experience in Early 2021

The Texas market is fully unbundled and open to retail competition, with the
regulated LDCs providing only POLR service. Multiple REPs are licensed by the
ERCOT48 to market and supply electricity to customers.

One of the REPs in Texas, Griddy, offered an RTP rate that passed
ERCOT market prices through to Griddy’s approximately 29,000 Residential
customers.49 In February 2021, during an unprecedented winter freeze
which severely impacted both power and gas supply and increased
customer demand for electricity, prices hit ERCOT'’s price cap of $9,000 per

ERCOT is akin to CAISO as the non-profit in charge of maintaining reliability, facilitating
a competitive wholesale market, and managing the flow of power over the bulk electric
system. Texas' electrical grid supplies power to approximately 26 million Texas
customers. See <http://www.ercot.com/>, accessed March 27, 2021.

preferences.
E.
1. Griddy
48
49

See,
<https://www.chicagotribune.com/nation-world/ct-aud-nw-cb-texas-winter-storm-electric-
bills-griddy-20210222-fom3ge6ynnhhpm3w7pjrwuy24i-story.html>;
<https://www.cnn.com/2021/02/23/us/texas-outages-electric-bills-griddy/index.html>;
<https://www.cnn.com/2021/03/01/us/griddy-texas-lawsuit/index.html>;
<https://www.nytimes.com/2021/02/20/us/texas-storm-electric-bills.htm!>; and,
<https://www.texastribune.org/2021/02/26/griddy-texas-ercot-electricity-costs/>,
accessed March 27, 2021.
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megawatt-hour (MWh)50 and stayed at or near there for over four days,51
translating to $9 per kwWh for Residential customers who had to use more
electricity to keep themselves and their pipes from freezing. Griddy
customers interviewed by news services reported seeing bills in the
multiple thousands of dollars for the week of the unprecedented winter
freeze. Because participating customers were required to give Griddy
authorization to automatically debit their bank account (at least when their
bill exceeded a certain amount), the surprisingly high February 2021 bills
caused negative financial impacts for many (such as paying bills many times
higher than typical for the time period and then being overdrawn). ERCOT
has since revoked Griddy’s REP license because it had defaulted on its
February payments for generation, and numerous lawsuits have been filed
against Griddy, but Griddy blames the Public Utilities Commission of Texas
(PUCT) for requiring ERCOT to set an excessively high price cap that

50

51

Texas Administrative Code, 8§ 25.505(g)(6)(B). “The high system-wide offer cap
(HCAP) will be $9,000 per MWh and $9,000 per MW per hour.” See,
<https://texreq.sos.state.tx.us/public/readtac$ext. TacPage?s|=R&app=9&p dir=&p rloc
=&p tloc=&p ploc=&pg=1&p tac=&ti=16&pt=2&ch=25&r1=505>, accessed March 27,
2021.

ERCOT, Review of February 2021 Extreme Cold Weather Event — ERCOT
Presentation, (Feb. 25, 2021) Slide 22. “Real-Time and DA System-Wide Pricing.”
See,

<http://www.ercot.com/content/wcm/lists/226521/Texas Leqislature Hearings 2-25-20
21.pdf>, accessed March 27, 2021.
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“allowed” generators to charge $9,000 per MW.52 At the time this testimony
was finalized, Griddy had filed for Chapter 11 Bankruptcy.®3

2. Significance for California Market
The very recent experience with Griddy in Texas points out the

challenges for and risks to customers who take service on RTP in markets
that can be volatile or risky. Although customer pricing protections may offer
one possible mitigation approach, this would tend to dampen the price signal
to the customer (i.e., knowing they would be protected might cause less load
response). Another potential down-side is that price protection approaches
like bill protection or price caps could result in cost-shifting to
non-participating customers, unless fixed charges or some other mechanism
are used to recover the cost of bill protection from participating customers
(in which case it could be considered a form of insurance or hedging).
Further, other, more complex, price protection products—Ilike contracts for

52

53

In August 2020, the highest CAISO DA hourly price at the PG&E Default Load

Aggregation Point (DLAP) was $0.997/kWh on August 19th.

CAISO. DA Daily Market Watch Report. August 19, 2020. At <C>, accessed
March 22, 2021.

PG&E observed that higher prices have occurred in SCE’s service territory, as was the
case on August 18, 2020 when SCE’s DA DLAP prices were above $1.50/kWh for
several hours”

CAISO. DA Daily Market Watch Report. August 18, 2020.
<http://www.caiso.com/Documents/Day-AheadDailyMarketWatchAug18-2020.htm|>
accessed March 27, 2021.

The current on-peak price (generation component) for large industrial customers is
$0.12/kWh.

Heeb, Texas Power Company Griddy Energy Files for Bankruptcy After Texas Storms
(Mar. 15, 2021) Forbes, at
<https://www.forbes.com/sites/ginaheeb/2021/03/15/texas-power-company-griddy-ener
gy-files-for-bankruptcy-after-texas-storms/?sh=a689b9d32c07>, accessed March 27,
2021.

2-32



© 00 N oo o0 b~ W N P

L o e =
A W N B O

15
16
17
18
19
20
21
22
23

(PG&E-RTP-1)
differences (CFD)®4—could be too difficult for Residential customers to
understand. Typically, bill protection is only provided in the first year of a
customer’s enroliment on a new rate, to encourage them to try the rate
risk-free. This type of bill protection will not help customers when they have
been on an RTP rate for more than one year.

While the ERCOT market is significantly more volatile than CAISO,9°
the Griddy experience in February 2021 validates PG&E’s proposal not to
include Residential customers in the RTP pilot at this time, but rather to
study Residential customer preferences for a range of dynamic pricing
options. PG&E’s proposed rate design research would inform any future
CPUC consideration of potential RTP or other dynamic pricing options for
Residential and Ag customers, to ensure whatever option(s) might be
adopted would be appropriately designed to be suitable to Residential
customers’ needs and abilities.

Conclusion

This section has summarized the findings of the EPRI Benchmarking Study
on RTP rate schedules offered by regulated utilities in the U.S., plus provided
additional information on RTP rate schedules offered by other California IOUs,
ComEd’s Hourly Pricing program, OG&E’s VPP program and Texas customer
experience with Residential RTP offered by Griddy.

PG&E'’s proposed phased approach for RTP, starting with a C&l RTP Pilot,
and rate design research for Residential and Ag customers is supported by the
benchmarking data in this chapter, summarized as follows.

54

55

CFDs are financial agreements between an electricity generator and an energy retailer
where there is an agreement on a fixed rate for wholesale electricity. If the market price
of electricity is higher than the contracted price, the generator pays the difference. If the
market price falls below the contracted price, the marketer pays the difference. See,
<https://www.e-education.psu.edu/ebf483/node/720#:~:text=In%20electricity%20market
$%2C%20a%20CFD,a%20positive%200r%20negative%20number.>, accessed March
27, 2021. Georgia Power also provides Price Protection Products Schedule PPP-2,
which includes price stability alternatives for RTP customers, and defines a CFD as “a
fixed price guarantee for the average RTP price over a specific time period.” (Georgia
Power, Electric Service Tariff: Price Protection Products Schedule: “PPP-2"

(January 2014), p. 6.60. See
<https://www.georgiapower.com/content/dam/georgia-power/pdfs/business-pdfs/rates-s
chedules/PPP-2.pdf>, accessed March 27, 2021.

See Chapter 3.
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RTP Offerings

There are currently very few active RTP rate schedules (55) offered by
regulated U.S. utilities, and only two of them are for Residential customers.
The impetus for offering RTP varies, but load management was not often
cited, and load and bill impacts not often tracked. Most often, RTP was
instituted, as required by regulators, as a POLR offering or was a means of
economic development to attract new load. The majority of the active RTP
rate schedules (35 of 55) are limited to very large customers with demand >
100 kw, although there are some more broadly available to smaller
customers. Participation is relatively low, and stable, and consists of mostly
very large C&I customers.

The definition of RTP varies in terms of whether prices are hourly or are
in blocks, and whether a wholesale price is passed through to the rate.
Most of the active RTP rate schedules (35 of 55) pass through prices from a
regional wholesale market such as PJM, MISO and New York Independent
System Operator (NYISO), several of the active RTP schedules are based
on pre-set prices (9) and some are based on a supplier forecast (11).
Almost all of the active RTP rate schedules (50 of 55) have hourly pricing,
with a few comprised price blocks (3) and a couple (2) with 5-minute day of
pricing. Only two of the 55 active RTP schedules do not provide some kind
of advanced notice of the settlement prices, and only four have pricing
elements that account for distribution costs that differ by location.

About a third of the active RTP rates schedules (18 of 55) incorporate a
CBL subscription amount that incorporates a built-in hourly hedge which
allows customers to avoid the wholesale market price by not exceeding their
baseline. Only a few other active RTP rate schedules (6 of 55) offer other

types of price protection options.

California IOU RTP Offerings

RTP offerings by other California I0Us are atypical. SCE’s RTP rate
schedules are based on pre-set prices that provide more stability than RTP
rate designs that pass through wholesale prices, yet about a third of their
RTP customers have left the program in the past few years due to high bills
in a hot summer. SDG&E’s RTP rate schedule is only for CEV customers

who install SDG&E-owned charging equipment, and then it is mandatory. It
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is not clear if any other CEV customers or C&Il/Ag customers would enroll if
it were available to them. SCE’s RTP customers have shown significant
load response compared to Residential TOU, while results for SDG&E’s
RTP customers are pending. SDG&E’s RTP rate design is fairly unique with
a critical peak adder on the highest cost hours of the year, and a charge that
varies by location to reflect distribution conditions.

Residential RTP Offerings

The two Residential RTP rate schedules offered by ComEd and Ameren
as required by the lllinois regulator have very low enroliment after 13 years.
ComEd’s RTP offerings (both Residential and Non-residential) are the only
active programs that bill based on a real-time price (average of hourly
five-minute prices) and therefore cannot provide advanced notice of the
settlement price. This may have been sustainable due to relatively low
market volatility in the PJM.

On the other hand, 11 percent of OG&E’s Residential customers are
enrolled on a dynamic rate that incorporates elements of RTP, called VPP.
VPP applies one of four prices during the peak period every day based on a
DA wholesale market forecast.

Load shift from SmartHours customers with a programmable thermostat
compares very favorably with ComEd’s Residential RTP Hourly Pricing
program per participant summer peak usage.

In addition, recent experience in Texas has highlighted the challenges
and risks for residential customers that participate in RTP.

PG&E’s RTP Proposal - Conclusion

OG&E’s SmartHours program demonstrates significant aggregate load
response, aligned with market conditions, from Residential customers with a
simple dynamic rate enabled by a free installed programmable thermostat.
OG&E's experience with VPP, versus ComEd’s experience with RTP with
lower enrollment and individual load shift, and the recent failure of RTP in
Texas to mitigate Residential customer risks, validates PG&E’s proposal not
to include Residential customers in the RTP pilot at this time, but rather to
study Residential customer preferences for a range of dynamic pricing
options. PG&E'’s proposed rate design research could evaluate customer
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preferences for RTP or other dynamic pricing structures, and the impact of
enabling technologies like smart thermostats, including their costs, on those
preferences.

In addition, the CEC Load Management Rulemaking, CalFlexHub, and
Flexible Demand Appliance Standards activities described in Chapter 1
highlight that necessary technology, communication, and standards that
underpin the success of RTP for Residential customers are nascent and still
undergoing piloting and testing and need further time to be ready to be
deployed with a Residential customer RTP pilot.

On the other hand, there is ample evidence from the 53 active RTP rate
schedules offered by regulated U.S. utilities that large C&I customers will
enroll in and can benefit from RTP, which supports PG&E’s proposal to
conduct a C&l RTP Pilot.
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PACIFIC GAS AND ELECTRIC COMPANY
CHAPTER 3
ANALYSIS OF WHOLESALE MARKETS

This chapter considers which combination of energy and capacity prices
should be used in the Commercial and Industrial (C&I) Real Time Pricing Pilot
rate, both in terms of potential benefit to Pacific Gas and Electric Company
(PG&E) ratepayers and the potential cost savings to enrolled customers.
Section B addresses, first, which formulation comes closest to matching PG&E’s
actual marginal costs for energy and capacity; and second, which formulation is
likely to provide the greatest customer value (or risk/reward ratio) for different
types of customers under real-world conditions. Section C evaluates the
similarities and differences between prices in the California Independent System
Operator (CAISO) market and those in the Pennsylvania-New Jersey-Maryland
Interconnection (PJM) and Electric Reliability Council of Texas (ERCOT)

Based on the analyses described in this chapter, PG&E recommends that
the C&I Real Time Pricing (RTP) Pilot generation rate be based on hourly
marginal energy prices from the day-ahead (DA) CAISO wholesale market, and
include a marginal capacity cost adder calculated from DA forecasts of Adjusted

PG&E finds that, while prices in the PIJM market offer both less reward
(potential for customer savings) and less risk (average errors in forecasted
prices) under either a DA or fifteen-minute RTP rate, the risk/reward ratio for
engaged and sophisticated customers is approximately equal in PJM and
CAISO, and the greater price volatility in CAISO might prove attractive for such

customers, as long as they are prepared to weather price extremes right when

A. Introduction
markets.
Net Load (ANL).1
1

Adjusted Net Load is equal to gross load (i.e., load at the customer meter), less
utility-scale wind and solar generation, less other renewables and non-emitting
resources (geothermal, biomass and biogas, hydro, and nuclear generation).
Essentially, ANL is the amount of load that must be met by in-state thermal generation
(chiefly gas-fired), unspecified imports, and energy storage.
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they need power the most.2 For less-engaged or less-sophisticated customers,
that increased volatility would likely make RTP recruitment and retention more
challenging here than it has been in PIJM. In contrast, the risk/reward ratio for all
customers is significantly worse in ERCOT than in CAISO.

Using energy prices from the CAISO’s Day-Ahead Market (DAM) is superior
to using prices from CAISO's Day-Of Fifteen Minute Market (FMM) or Real-Time
Market (RTM), because (1) prices from the DAM are a more accurate proxy for
the actual marginal cost to PG&E of providing energy due to changes in
customer load than are prices from the FMM or RTM, and (2) while a generation
rate based on FMM or RTM prices would have moderately greater within-day
variation (and thus, potentially greater savings to customers on the RTP Pilot
rate), FMM and RTM prices are much harder to forecast than DAM prices even
one hour ahead, and therefore would likely provide much less opportunity for
actual customer savings under real-world conditions.

Including an hourly marginal capacity cost adder, rather than basing the
capacity portion of the generation rate on block Time-of-Use (TOU) averages
and/or generation-related demand charges, provides the following benefits:

(1) the hourly generation capacity cost adder is a better proxy for the actual
marginal cost to PG&E of providing capacity due to changes in customer load
than are TOU averages or generation-related demand charges; and (2) the
additional variability in an energy plus capacity RTP rate improves the
economics of behind-the-meter energy storage and other load-shifting
technologies.

As for the exact formulation of the capacity cost adder, a capacity adder
calculated from DA forecasts of load and non-dispatchable renewable
generation (i.e., wind and solar) is superior to a capacity cost adder calculated
from real-time forecasts of load and non-dispatchable renewable generation,
because (1) a DA forecast would likely provide a more accurate proxy for the
actual marginal cost to PG&E of providing capacity in the most extreme
conditions, when load must be shed due to insufficient generation resources

As described in section C, extreme high prices will tend to occur at the same time as
electricity needs are the greatest, so even if a customer acts to reduce their load during
a heat wave or deep freeze, it would likely be greater than average exactly when prices
are the highest.
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(as occurred on August 14-15, 2020), and (2) overall generation prices
(i.e., energy plus capacity) are significantly easier to forecast when the capacity
prices are determined DA rather than Day-Of, while within-day variation is
almost identical whether capacity prices are determined DA or Day-Of.

The analysis in section C shows that CAISO’s prices lie somewhere
between those of PJM and ERCOT, both in terms of volatility and average
forecast errors. Specifically, prices for both DAM and FMM are significantly less
volatile in the PJM than in our CAISO market, while the relative errors of “naive”
or persistence forecasts (error divided by within-day variation) are approximately
equal in PIJM and CAISO. Thus, the risk/reward ratio for sophisticated
customers that can respond reliably to forecasts is approximately equal in PIM
and CAISO. On the other hand, ERCOT’s DAM and FMM prices are
significantly more volatile than prices in our CAISO market, and relative errors in
ERCOT are significantly greater than in CAISO. Thus, the risk/reward ratio for
customers is significantly worse in ERCOT than in CAISO.

The low price volatility in PIJM may explain why Commonwealth Edison has
been able to keep a small number of residential customers on Day-Of pricing,
while the fact that CAISO prices are both less volatile and easier to forecast than
ERCOT’s may give some solace to potential customers who have heard the
horror stories of recent events in the ERCOT market. Since the volatility of the
CAISO market falls somewhere in between, one might expect RTP to be more
attractive for large C&I customers but less attractive for residential customers
here than it has been in PIM (but that is something this Pilot and the concurrent

research project will allow to be tested).

Analysis of Wholesale Markets Supports DA Pricing Rather Than FMM or

RTM
This section considers two complex and related high-level issues:

1) What is PG&E’s actual marginal cost when a customer’s load increases or
decreases in response to a price signal, and

2) What pricing interval and market timeframe (DA hourly (DAM), Day-Of
15-minute (FMM), or 15-minute averaged Day-of 5-minute (RTM)) would
likely provide the greatest potential cost savings to PG&E and the best
risk/reward ratio for customers.
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Based on the analysis described below, PG&E concludes that, when a
customer’s load increases or decreases, the energy-related cost is some
weighted combination of prices in the DAM, FMM and RTM markets, with the
heaviest weight on the DAM; and that the capacity-related cost incurred when a
customer’s load increases or decreases, while not incurred immediately, can
reasonably be estimated using the methodology proposed in the Day-Ahead
Hourly Real-Time Pricing (DAHRTP) Commercial Electric Vehicle (CEV) Pilot
Application.3 PG&E also concludes that the DAM provides the best combination
of Utility cost-effectiveness and customer risk/reward ratio out of the three
markets, and is preferred. This is because, while the FMM and RTM prices show
moderately greater within-day variation (and thus, potentially greater customer
savings), they are much harder to forecast even one hour ahead, and therefore
would likely provide much less opportunity for actual customer savings under
real-world conditions.

These issues are complex because they are multi-faceted, with many
factors pointing in different directions from one another. These issues are also
related because one of the RTP rate’s objectives is to reduce PG&E’s energy
and capacity costs sufficiently so that participating customers do not benefit at
the expense of non-participants.

The first issue — what are PG&E’s actual marginal costs - is important not
only because one of the objectives of RTP is to reduce utility and environmental
costs (so the RTP prices should reflect those costs to PG&E), but also to
determine whether and to what extent RTP creates cost shifts—costs must first
be defined before cost shifting is evaluated.

The second issue — which market interval and timeframe works best for
customers - is important because the beneficial impacts of establishing an RTP
rate can be thought of as the product of multiple variable factors, all of which will
likely be affected by which market price is used to bill customers—DAM, FMM or
RTM. These variable factors include: (a) how many customers will join the rate
(or more precisely, the total annual load of those customers); (b) what proportion
of load those customers will shift and/or curtail in response to RTP compared to

The DAHRTP CEV Pilot calculates the generation capacity-related cost based on a
Peak Capacity Allocation (PCAF) calculation, which assigns capacity cost to the amount
the ANL exceeds a high-load threshold.
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their previous behavior on their otherwise applicable tariff; (c) the exact timing of
those load shifts (i.e., customers could respond in hourly blocks following a DAM
signal, 15-minute blocks under FMM, or 5-minute blocks under RTM):4 and
finally, (d) the marginal cost to PG&E for any load shifts and/or customer
curtailments (i.e., the first issue discussed above).

1. What is the Actual Marginal Cost to PG&E When Load Changes?
The generation-related marginal cost to load comprises Marginal Energy
Cost (MEC) and Marginal Generation Capacity Cost (MGCC). This section
discusses MEC and MGCC, in that order.

a. The Marginal Cost to Load Due to Energy

The MEC, which represents the marginal cost to load due to energy,
is generally taken to be the DA hourly price in the DAM at the Default
Load Aggregation Point (DLAP). That is how MEC is defined in PG&E’s
current and previous GRC Phase Il proceedings. The main reason this
is appropriate is because the vast majority of PG&E’s load is settled at
the DAM DLAP price.® However, there is another reason for using the
DAM price to develop MECs: traditional rates are not dynamic, and
therefore, any load shifting analyses assume that customers are aware
of their costs well in advance, and that their behavior can be modeled

Other parties have proposed billing customers based on either FMM prices, or
alternatively, on 15-minute averages of the RTM price, since PG&E's finest metering
interval is 15-minute. However, in the latter case customers could still respond to
individual prices from the RTM, since the 15-minute averaged price would not be
available until approximately the middle of the second 5-minute RTP intervals in each
15-minute block. (RTM prices are only published 2.5 minutes prior to the start of each
5-minute interval.)

According to the CAISO Department of Market Monitoring (DMM), $38.12 of totall
energy costs in 2019 were due to Day-Ahead energy costs, with only $1.01 due to
Real-Time energy costs (FMM and RTM, plus flexible ramping costs). For the third
guarter of 2020 (including the August 2020 heat waves), $55.05 of total energy costs
were due to Day-Ahead, and $2.61 were due to Real-Time plus flexible ramping.
However, PG&E cautions that the Real-Time energy costs net out “sales” and
“purchases”; PG&E estimates that the total volume transacted in Real-Time is
approximately 10 percent of the total volume over all markets. See, CAISO DMM, 2019
Annual Report on Market Issues and Performance (June 2020), p. 85, Table 2.1, at
<http://www.caiso.com/Documents/2019AnnualReportonMarketissuesandPerformance.
pdf>. See also, CAISO DMM, Q3 2020 Report on Market Issues and Performance
(Feb. 4, 2021), p. 32, Table 1.1, at
<http://www.caiso.com/Documents/2020ThirdQuarterReportonMarketlssuesandPerform
ance-Feb4-2021.pdf>. (Both accessed March 18, 2021.)
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and forecasted relatively easily. The way the CAISO market currently
works is that Scheduling Coordinators (e.g., PG&E) typically place the
vast majority of their forecasted load into the DAM,6 and only the
“residual load” (i.e., deviations from the DA load forecast) typically goes
into the FMM and RTM markets. Thus, if PG&E could forecast load
perfectly then 100 percent of its load would currently settle at the DAM
price; the FMM and RTM markets would not clear any load, and would
only serve to shuffle generation around between the various generators
as a result of changes in renewable generation. In that case the MEC
would clearly be equal to the DA price, plus adjustments to account for
line losses and the marginal cost of procuring (or not selling) RECs to
meet the Senate Bill 100 Renewable Portfolio Standard mandate.’

However, in the real world, because load (including load-shifting
behavior) can never be forecasted perfectly, a small amount of load
effectively ends up settling at some combination of the FMM and RTM
prices, with the proportions depending on how far off the load forecasts
were in the relevant markets.8 This complex process is explained
below.

As noted above, the vast majority of load settles at the DAM price.
Any change in the load forecast between the CAISO’s DAM run and the
FMM run goes into the FMM market (with no price-responsive bids
allowed under CAISO rules), while any change in the load forecast
between the FMM and the RTM goes into the RTM market, again as a
price-taker.

As for the price paid by a load serving entity (LSE), the CAISO tariff
specifies that it is calculated at an hourly timestep as a weighted

average of the prices in the four FMM intervals and the twelve RTM

A small amount of PG&E load is bid into the DAM using price-responsive bids, so when
DAM prices get very high some of the price-responsive bids may not clear, in which
case that un-cleared load would go into the FMM market. However, this is a relatively
rare occurrence.

Exhibit (PG&E-7), pp. 2-8 to 2-11.

The load forecast in the DAM (and any price-responsive bids) is provided by the
Scheduling Coordinator (e.g., PG&E); CAISO develops load forecasts for the FMM and
RTM market runs.
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1 intervals, with the weights given by the difference in load forecasts from

2 each market to the next (see, e.g., Table 3-1). This (Day-Of) hourly

3 price is called the Default LAP Hourly Real-Time Price (HRTP).9
TABLE 3-1

EXAMPLE CALCULATION OF DEFAULT LAP HOURLY REAL TIME PRICE
FOR HOUR ENDING 15 ON DECEMBER 6, 2020

Change from Market
Line CAISO Load Prior Market Price Weight
No. Market Interval* Forecast (MW) (MW) ($/MWh) in HRTP
1 DAM HE 15 9123 N/A 28.15 N/A
2 FMM 1 8973 -150 23.70 1.99%
3 RTM 1 8564 -408 30.11 5.39%
4 RTM 2 8410 -562 23.76 7.43%
5 RTM 3 8442 -530 25.53 7.00%
6 FMM 2 9098 -25 25.23 0.33%
7 RTM 4 8473 -625 23.58 8.25%
8 RTM 5 8443 -654 25.49 8.64%
9 RTM 6 8464 -634 26.36 8.37%
10 FMM 3 9215 92 32.94 -1.21%
11 RTM 7 8381 -834 26.90 11.01%
12 RTM 8 8453 -762 27.24 10.06%
13 RTM 9 8474 -741 27.10 9.78%
14 FMM 4 9105 -17 34.54 0.23%
15 RTM 10 8495 -610 33.85 8.06%
16 RTM 11 8519 -586 30.97 7.74%
17 RTM 12 8580 -525 24.24 6.94%
18 Sum of values -7574 100.00%
19 Sum of absolute values 7757
20 Weighted average HRTP price 26.92

Note: *There are four fifteen-minute intervals per hour in the FMM, and twelve five-minute intervals per hour in
the RTM.

The catch is that CAISO’s HRTP is not calculated ahead of time, or
even immediately after the hour in question; it is generally published by
CAISO soon after midnight on the following day. Thus, the HRTP
cannot be used as a “price” for purposes of an RTP rate, because
customers would have literally no way of knowing the price that they

© 00 N o o »

must respond to ahead of time (which is necessary so that they can

9 CAISO Fifth Replacement Tariff, Section 11 CAISO Settlements and Billing, February
15, 2021, at Section 11.5, p. 21. (See http://www.caiso.com/Documents/Section11-
CalifornialSOSettlements-and-Billing-asof-Feb15-2021.pdf. Accessed March 18, 2021)
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change their electric usage behavior accordingly, in response to that
prior price signal). Moreover, while IOU load is charged the HRTP for
load that ends up in the FMM and/or RTM, it is not a good proxy for
(even part of the) MEC either.

To illustrate, we consider the following scenario (Scenario 1), in
which the DAM load forecast is 100 megawatt (MW) lower than the
forecast in the FMM for the first two FMM (15-minute) intervals in an
hour, but 200 MW higher than the FMM forecast for the last two
intervals; and the RTM forecasts are all exactly equal to the
corresponding FMM forecasts (so the RTM’s weight is zero). Then the
HRTP will be equal to

(100*FMM1+100*FMM2-200*FMMa-200*FMMa)/(100+100-200-200),

where FMM; is the price in the FMM market for the first 15-minute
interval in the hour, and so on. Then the cost to load for the portion of
load that did not clear in the DAM would be that HRTP times the
denominator (i.e., it would be exactly the numerator of the above
expression).

But suppose that the DA forecast was 100 MW too low for interval 1
because a 100 MW customer-sited battery charged in interval 1 and the
DA load forecast did not pick this up but the FMM forecast did. Then the
“marginal cost to load” based on that customer’s actions would be equal
to the cost under Scenario 1 less the cost under a Scenario 2, in which
the FMM load forecast was 100 MW less in interval 1 (i.e., equal to the
DAM forecast), divided by the change in load between the two
scenarios. That marginal cost to load works out to exactly the FMM
price in the first interval, FMM1. And despite the negative signs for
FMMs and FMMa, the marginal cost to (residual) load for intervals three
and four in this example is just (positive) FMM3 and FMMa.

So, does that mean that the FMM price in a particular interval is the
marginal cost to load after all? Unfortunately, not—it is even more
complicated than that. First, if this battery’s operation were accurately
forecasted by PG&E in the DAM (with only other customers’ loads being

less accurately forecasted), then the marginal cost to load for that
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100MW charge in the first interval would not be FMM1, but the DAM
price for that hour (because the DAM load forecast picked it up, under
this illustrative scenario).

If neither the DAM nor the FMM forecast picked up that the
customer was going to charge its battery, then the marginal cost to load
from that customer’s actions turns out to be the average of the RTM
prices (assuming constant charging for the entire fifteen minutes).

Finally, this entire thought experiment using scenarios is a
simplification of the true situation because none of the forecasts (for any
of the markets, whether DAM, FMM or RTM) are actually developed
based on individual customer demands. Instead, they are based on an
aggregate of all customer loads from millions of PG&E customers, most
of whom are on TOU or other non-RTP rates, not an RTP rate. So the
best that can be said is that the elusive “marginal cost to load due to
energy,” which would ideally be signaled to customers to minimize a
utility’s costs, is some combination of the prices from the DAM, FMM
and RTM, with the weighting dependent on how well all customers’ load
had been forecasted as of the running of each of these three markets.
And the precision of load forecasts is constantly changing and will
continue to change even more once the RTP Pilot is underway, as RTP
customers’ response to RTP prices begins to be tracked and eventually
incorporated into the various load forecasts of PG&E and the CAISO.

In summary—it's complicated. But because the vast majority of load
actually pays the DAM price, while the proportions of load that pay the
FMM and RTM price will remain small, PG&E considers that the DAM
price represents the most accurate measure of its MEC.

The Marginal Cost to Load Due to Generation Capacity

The marginal cost to load due to generation capacity is also a
complex issue. In terms of annual Resource Adequacy (RA) costs—
which represent the short-run cost of capacity—the MGCC can be
considered as the system RA cost (since the local RA cost is almost
exactly equal to the system RA cost, but does not apply over the entire
service territory). RA costs vary by month, so the marginal cost could
be considered the monthly RA price times a time-dependent factor
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which estimates the probability of the load setting the monthly RA
obligation in a particular hour. However, the prices for monthly (or
annual) RA contracts are market sensitive, and therefore not publicly
available; average RA prices are available only many months (up to a
year) after the fact, in an RA Report10 or a Power Charge Indifference
Adjustment (PCIA) Market Price Benchmark (MPB).11 Therefore, this
price cannot be used to develop a real-time capacity cost.

Moreover, as discussed in PG&E’s GRC Phase Il Rebuttal
Testimony,12 load that coincides with the system (net) peak may result
in greater costs than shown in the RA Report or MPB, in that new “steel
in the ground” (mostly four-hour Lithium-lon batteries in steel containers)
is currently being procured to resolve deficiencies recognized during the
2019 IRP Procurement Track,13 the need for which became even more
obvious during the rolling outages during the heat storm of August 2020.
In other words, unlike the situation for MECs, a very high load this year
is essentially creating a capacity cost in a future year (or years)—either
by increasing the future short-term RA requirement, or by creating an
obligation to put steel in the ground (as is being discussed by the CPUC

10

11

12
13

For the California Public Utilities Commission (CPUC) 2019 RA Report, see
<https://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=6442468127>, accessed
March 18, 2021.

Calculation of the Market Price Benchmarks for the Power Charge Indifference
Adjustment Forecast and True Up (Nov. 2, 2020) R.17-06-026 (MPB Forecast).

A.19-11-019, Exhibit (PG&E-7), Ch. 2, p. 2-18, line 12 to p. 2-25, line 21.

The 2019 IRP Procurement Track was ordered in D.19-04-040, p. 179, Ordering
Paragraph 11. Also see the CPUC website page, “IRP Procurement Track,” at
<https://www.cpuc.ca.gov/General.aspx?id=6442463413#:~:text=The%20IRP%20%22
Procurement%20Track%22%20was,20%20IRP%20cycle%20is%20underway.>,
accessed March 18, 2021.
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in its ongoing Emergency Reliability Order Instituting Rulemaking 14 and
its Mid-Term/Diablo Replacement procurement proceeding).1°

PG&E considers that the most realistic marginal cost to load of
capacity corresponds to the MGCC calculation in PG&E’s GRC Phase Il
(A.19-11-019). That calculation sets an annual MGCC that considers
both short-run and long-run capacity costs, and then apportions the
annual cost to individual hours based on the amount that hourly load
exceeds a threshold, using a PCAF calculation. PG&E proposes to set
the annual PCAF threshold based on the most recent forecasts of
80 percent of annual peak load contained in proceedings like the GRC
Phase Il. Both the annual capacity cost and the PCAF threshold would
change every year, as forecasted in the most recent GRC, but would not
be updated mid-year based on recent loads.

Some might be concerned that, because the threshold would not be
updated mid-year, the total capacity-related costs borne by an RTP
customer would be greater than that borne by an otherwise-identical
non-RTP customer in a particularly hot year (and lower in a particularly
cool year). This is because the total load above the threshold would be
greater in the hot year (and lower in a cool year) even if the customer’s
individual load did not change from year to year. The same applies to
the energy portion as well—in a hot summer (or an extremely
cold winter, as recent experience demonstrates), CAISO energy prices
would tend to rise and RTP customers would likely pay more than
otherwise-identical non-RTP customers. However, PG&E considers this
to be “a feature, not a bug.” As explained further in Chapter 4, the costs
to customers on RTP rates will likely track utility costs better than is the
case for customers on TOU rates, even those rates that include Peak

14 The CPUC opened an Emergency Reliability Rulemaking (R.20-11-003) in response
to the rotating blackouts that occurred during the August 2020 heat storm. See the
CPUC website page, “Summer 2021 Reliability,” at
<https://www.cpuc.ca.gov/summerreadiness/>, accessed March 18, 2021.

15 Administrative Law Judge’s Ruling Seeking Feedback on Mid-Term Reliability Analysis
and Proposed Procurement Requirements (Feb. 22, 2021) R.20-05-003. See
<https://docs.cpuc.ca.gov/PublishedDocs/Efile/GO00/M367/K037/367037415.PDF>,
accessed March 18, 2021.
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Day Pricing (PDP).16 Therefore, PG&E expects any over- or
under-collections will likely be reduced under an optional RTP rate,
relative to what happens currently where C&I customers are on TOU
rates without RTP.

As with MECs, PG&E'’s capacity prices could be calculated based
on DA or Day-Of data. As described in PG&E’s CEV Opening
Testimony, the DA MGCCs use DA forecasts of load, and wind and
solar generation, with two-day-old actual generation for the other
components of ANL (nuclear, hydro, geothermal, biomass and biogas).
A Day-Of MGCC would use CAISO forecasts of load, wind and solar
from the FMM or RTM market runs, and one-day-old actual generation
for the other components. However, to estimate the behavior of the
various combinations of MEC and MGCC in the next section, PG&E
derived a “back-cast Real-Time” MGCC based on after-the-fact actual
load, wind and solar in place of the FMM or RTM forecasted values, for
simplicity. PG&E believes that the behavior of an operational Day-Of
MGCC (whether based on load and renewables forecasts in the FMM or
RTM) would lie closer to the back-cast RT MGCC than to the DA
MGCC.

2. Which CAISO Market Provides the Greatest Risk-Reward Ratio for the

Customer?

In terms of the ability of customers to actually respond to an RTP rate, a
DA price is expected to be more attractive to customers as it gives their
business lead-time for advance planning, including adjusting operational
plans for the next day prior to closing time on the day they receive the DA
price signal. This lead-time would be especially important for Commercial &
Industrial customers that rely on shifting native load rather than using
batteries to enable load shift. In addition, for both native-load and
battery-enabled customers, it turns out that once capacity costs are included
in the prices, DA hourly prices have on average 82-89 percent of the

16 The PDP adder increases prices during a three-to five-hour block and is called on a
Day-Ahead basis. While PDP is more cost-based than regular TOU, it does not
differentiate between hours, nor among the nine to fifteen days on which the adder is
applied; and has no market-based variation on non-event days.
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within-day variationl? compared to FMM-based prices, but as described
below, the accuracy of forecasts of FMM prices is significantly less. While
this would not be an issue if a customer has a very long-duration battery or
effective thermal storage (e.g., an extremely large water heater tank), it is
problematic if they only have a normal two-hour battery18 or are adjusting
an HVAC system, which needs to stay within thermal limits for employee
comfort or other reasons.

For a customer to benefit from switching to any optional RTP rate, they
must either be a “structural winner” (i.e., their load shape is such that they
will reduce their costs without changing their prior-established usage
behavior), or be able to change their usage by reducing load at high-priced
times and possibly increasing load at low-priced times more effectively than
under their otherwise-applicable tariff (which for most C&I customers is a
TOU rate). Structural winners aside, the amount that a customer can save
depends on two factors which are in tension:

1) The amount of variability in the energy rate over a day (because the
greater the variability, the greater the savings from shifting a given
amount of energy from a high-priced to a low-priced hour, and also the
greater the savings from curtailing load during a high-priced hour), and

2) The customer’s ability to react to that variability by using accurate
forecasts to plan its activity (because if the customer cannot rely on
forecasts of when high and low prices will occur, they will likely end up
with a sub-optimal load shifting strategy).

The reason that the most customer-beneficial CAISO market is not
obvious is that factors (1) and (2) are in opposition—prices based on the
DAM have the least variability of the three, but are easiest to forecast (and
have a perfect forecast one day ahead, by definition); whereas prices based
on the RTM have the most variability but are the hardest to forecast; and

17 pPG&E calculates within-day variation based on both the standard deviation of prices

18

over each day, and the average absolute deviation from the mean. Both metrics are
proxies for potential customer cost savings assuming perfect foresight.

As of March 25, 2021, of non-residential batteries installed under the Self Generation
Incentive Program (SGIP), approximately 130 Megawatts (MW) have a two-hour
duration, 20 MW have less than two hour duration, and 100 MW have greater than two
hour duration. (SGIP database, available at https://www.selfgenca.com/)

3-13



© 00 N o o b~ W

10
11
12
13
14
15
16
17
18

(PG&E-RTP-1)
prices based on the FMM lie in between these two extremes in both
measures (see Table 3-2, below).

TABLE 3-2

STATISTICS ON HISTORICAL SIMULATIONS OF DA AND DAY-OF RTP PRICES IN $/MWH,

Line
Number

1
2
3

00 N O b

©

10
11
12
13

Average absolute within-day deviation

JANUARY 1, 2017 TO SEPTEMBER 30, 2020

DA DA FMM FMM RTM RTM
Energy + Energy+ Energy+ Energy+ Energy+ Energy+
DA MGCC* RT MGCC DA MGCC RT MGCC DA MGCC RT MGCC

Overall Average Price 48.07 48.07 47.19 47.19 45.20 45.20

Overall Standard Deviation 141.23 149.07 149.98 160.50 143.90 154.50

Mean Absolute Deviation 29.27 29.27 32.48 32,51 34.46 34.49
Average within-day std. dev._ 43.73 44.41

Std. error of naive DA fcast 93.02 112.81 . 121.06
Std. error of naive HA fcast Not useful Not useful 100.88
Std. error of less naive DA fcast 79.66 96.56 103.91
Std. error of less naive HA fcast Not useful Not useful 83.64 87.51

107.16

29.71 29.92
MAE of naive DA forecast 21.54 23.05

MAE of naive HA forecast Not useful Not useful 17.01 17.36 21.85 22.15
MAE of less naive DA forecast 20.38 21.78
MAE of less naive HA forecast Not useful

Not useful 20.24 20.47

* PG&E's original DAHRTP Proposal. Note that "DA forecast" of DA Energy + DA MGCC is actually 2-day-ahead

Because Table 3-2 contains a great deal of complex information, PG&E
provides an explanation of the data on each line as well as the implications
for choosing one of the six listed price variations and developing the rate
based on that choice.

First, Line 1 shows the average price over the historical dataset of
January 1, 2017 through September 30, 2020 (i.e., including the August
2020 rolling blackouts). Because the FMM and especially RTM prices are
on average lower than DAM prices, the flat adder would be adjusted upward
from the value shown in Chapter 4 (which was calculated based on the
ten DA MEC scenarios for 2021 developed for PG&E’s 2020 GRC Phase II).
In the absence of other information, PG&E assumes that the slight
differentials between prices in the DAM, FMM and RTM markets would
persist going forward, so the flat adder for an RTP using FMM or RTM
prices would be adjusted upward by the loss-adjusted historical difference
between the average DAM price and the average FMM or RTM price,
respectively.
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Line 2 shows the standard deviation of prices over the historical dataset.
Because these include variation between seasons and years (let alone
days) the statistic does not appear to have much relevance in estimating
customer benefits, but it is provided to give a sense of the overall variability
of prices over the 3% year historical period.

Line 3 shows the average absolute deviation from the mean in the
historical dataset. Because the capacity costs especially add a lot of
“spiky-ness,” these statistics are much smaller than the standard deviations
(which give more weight to outliers).

Line 4 shows the average within-day standard deviation of prices for
each variant. This is a proxy for the potential customer benefit due to load
shifting (or battery operation), given perfect information (assuming that
customers would generally operate a battery or shift their load within a
calendar day, rather than between days). The highlighting color coding on
this line uses green for high values, to indicate that higher within-day
variability likely would allow for greater (better) customer savings with
perfect forecasts and customer response. Note that while the prices that
use FMM and RTM MECs have higher within-day variation than those that
use DAM MECs, the prices that use RT MGCC have only slightly more
within-day variation than those that use DA MGCC (less than $1/MWh
difference).

Line 5 shows the standard error of a “naive DA forecast” or “persistence
forecast,” which is just equal to the actual price 24 hours earlier. In other
words, if customers assumed that today’s prices will be equal to yesterday’s,
this is the average standard error that the forecast would have. However, as
described in the notation at the bottom of the table, in the case of PG&E’s
original DAHRTP proposal (the first column), the prices are actually known
perfectly one day ahead of what CAISO calls the “operating day;” for this
variant the standard error is actually for a two-DA forecast. Note that the
standard error of naive DA forecasts of FMM and especially RTM variants
are higher than the standard errors of the two-DA forecasts of the DAM
variants. As for the DA vs. RT MGCCs, standard errors of naive forecasts
are notably higher for the RT MGCC variants than for the DA MGCC
variants, no matter which energy market is used for MECs.
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Line 6 shows the standard error of a naive Hour-Ahead forecast (equal
to the previous hour’s price rather than the price 24 hours ago). Because
the DA market prices are published simultaneously on the day before
operating day, an Hour-Ahead forecast of that price doesn’t make sense, so
the statistic is not calculated for the DAM variants. As for the Day-Of market
variants, the standard errors for the RTM-based prices are greater than
those for the FMM market-based prices. RT MGCC variants again show
greater standard errors than DA MGCC variants, for all MEC choices.

Lines 7 and 8 show the same statistics as the previous two lines, but
using a “less naive forecast” that takes into account days of the week and
hours of the day. For example, prices on Saturdays are generally lower
than on Fridays, so the less naive forecast adjusts for the mean price by
hour for each day type, and also multiplies the deviation from the mean by a
factor between zero and two (again, depending on the day and hour) rather
than a factor of one as with the true persistence forecast. These “less
naive” forecasts show notably lower standard errors than the naive
forecasts, but the same patterns noted above for lines 4 and 5 apply here.
The highlighting color coding on these lines uses red for high values, to
indicate that higher average forecast errors likely would allow for lower
(worse) customer savings under real conditions.

Finally, line 9 shows the mean absolute within-day deviation, and lines
10 through 13 show mean absolute errors of the various forecasts. In this
section of data, extremes are weighted less than in lines 4 through 8.

PG&E makes the following observations regarding the statistics shown
in Table 3-2:

e The DA version of MGCC should provide greater customer value under
real conditions and thus is preferred. For every choice of MEC (DAM,
FMM or RTM), the RT MGCC adds very little within-day variability
compared to the DA MGCC—and it reduces the accuracy of (naive and
less naive) forecasts to a much greater extent. This applies whether
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extreme values are weighted heavily (standard deviations and standard
errors) or not (absolute deviations and absolute errors).19

e Similarly, the DA version of MEC should provide greater customer value
under real conditions and thus is preferred. Day-Of prices (FMM + DA

MGCC, or RTM + DA MGCC) show greater within-day variability, thus

may in theory translate to greater potential customer savings, especially

considering the standard deviation metrics. However, forecasts of

Day-Of prices are much less accurate than forecasts of the DAM + DA

MGCC prices, so it is much less likely that this potential customer value

could actually be realized. In particular, focusing on the less-naive

forecasts, the standard errors of the Hour-Ahead forecasts of the

FMM+DA MGCC price are only 22 percent lower than the two-DA

forecasts of DAM+DA MGCC prices (62.64 compared to 79.66), while

standard errors of Hour-Ahead forecasts of RTM + DA MGCC prices are
actually greater than those of the two-DA forecasts of DAM+DA MGCC
prices (83.64 compared to 79.66). In terms of Mean Absolute Errors,
the Hour-Ahead forecasts of FMM and RTM prices both show greater
errors (14.98 and 20.24, respectively) than the MAE of two-DA

DAM-based prices (14.20).

Price forecasts that account for weather conditions would likely result in
lower levels of forecasting errors than those described above. However,
statistics from two operational forecast providers—WattTime and Myst Al—
show a similar pattern to those described above.

The first example is WattTime, an entity that has been providing
forecasts of 5-minute marginal greenhouse gas (GHG) emissions since
January 2020. While it is not the primary goal of the WattTime model to
predict RTM prices, it can provide some context. This is because for prices
above and below certain cutoffs, these emissions rates are calculated as a
multiple of the RTM price. WattTime reports20 that the standard error of

19

20

Also, because rotating outages or other load drop occurs in real time and is not
incorporated in DA forecasts, a capacity price calculated based on RT load could
underestimate the severity of grid stress compared to a capacity price calculated based
on DA load, exactly when the grid is most stressed.

Email from Gavin McCormick, WattTime Co-founder and Executive Director,
February 4, 2021.
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their two-hour forecasts is approximately the same as those of their 72-hour
forecast. In fact, on these time horizons the simple "less naive" forecast
above might well be able to provide comparable standard errors. For the
second example, Myst Al provides DA price forecasts (as well as load
forecasts) every day at 6 a.m. to a number of Community Choice
Aggregators (CCAs) in California. Myst Al forecasts the DAM price
(i.e., seven hours ahead of the CAISO’s 1 p.m. run) and the next day’s
hourly average FMM price (which is easier to predict than the interval prices
themselves). Myst Al reports that the standard error of their DA
hourly-average FMM price forecasts is approximately double the standard
error of their DAM forecasts.?21

In summary, neither the FMM nor RTM-based prices appear to provide
sufficient additional potential value to overcome their difficulty to forecast.
For a customer with long-duration energy storage (e.g., an eight-hour
battery or a very large water heater tank), the difficulty in forecasting may
not be a problem, as the customer could “ride through” a period of
unexpected high prices without running out of storage capacity. But for the
standard situation of a two-hour battery, not being able to forecast
accurately two hours ahead is a real problem—if prices were to spike at 4
p.m., the customer would be faced with a dilemma as to whether to
discharge now or wait for potentially higher prices later. Customers that
want to change operations apart from battery control face the same
situation—employees (and electronic equipment) can withstand temperature
excursions for perhaps two hours, but not much longer. For workplace EV
charging the situation is even worse—a DA signal known the previous
afternoon allows the building manager to alert employees to charge their
vehicles in the morning (or not at all); telling them at 3:05 p.m. to stop
charging at 3:15 p.m. when they may want to leave at 4:30 p.m. would be an
inconvenience to say the least.

C. Review of PIJM and ERCOT Markets in Comparison to CAISO

The previous analysis considered historical prices (and price forecasting

scenarios) in the CAISO, and concluded that a DA price (composed of DAM

21 Email from Titiaan Palazzi, Myst Al Co-founder, February 19, 2021.
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energy prices and the DA MGCC) would likely provide the greatest opportunity
for customer benefits due to its significantly lower risk (improved ability to plan
operations) and similar reward (potential for customer savings due to load shift)
compared to the Day-Of price options. In this section, PG&E discusses how
recent CAISO prices compare to DAM and FMM prices in two other markets:
the East-coast PJM and the Texas ERCOT markets. The analysis in this
section, as summarized in Table 3-3 below, shows that CAISO’s prices lie
somewhere between those of PJIM and ERCOT, both in terms of volatility and
average (naive) forecast errors. Specifically, prices for both DAM and FMM are
significantly less volatile in the PJM than in our CAISO market, while the relative
errors of naive forecasts (error divided by within-day variation) are approximately
equal in PJM and CAISO. Thus, the risk/reward ratio for a sophisticated
customer would be approximately equal in PIJM and CAISO. On the other hand,
ERCOT’s DAM and FMM prices are significantly more volatile than prices in our
CAISO market, and relative errors in ERCOT are significantly greater than in
CAISO. Thus, the risk/reward ratio for customers is significantly worse in
ERCOT than in CAISO.

The low volatility, with a similar risk/reward ratio to a CAISO-based RTP,
may explain why PJM’s Commonwealth Edison has been able to keep a small
number of residential customers on Day-Of pricing, while the second
observation may give some solace to potential customers who have heard the
horror stories of recent events in the ERCOT market. Since the volatility of the
CAISO market falls somewhere in between, one might expect RTP to be less
attractive to residential customers than it has been in PJM, but (with the right
communications) more attractive than it will be going forward in ERCOT
(assuming the risk-aversion and price-responsiveness of eligible customers is
similar in all places). The more-volatile CAISO prices might be more attractive
to a potential C&l RTP customer than the less volatile prices in PIM (but that is
something this Pilot will allow to be tested).
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TABLE 3-3

STATISTICS ON HISTORICAL DAM AND FMM PRICES IN $/MWH AT PG&E DLAP, PJM DOM

LAP, AND ERCOT HUB AVERAGE, JANUARY 1, 2017 TO SEPTEMBER 30, 2020

PG&E PIM ERCOT PG&E [PJM Not ERCOT PG&E PJM ERCOT
_ DLAP DOM  HubAvg DLAP Available] HubAvg DLAPAvg DOM HubAvg
Line No. DAM DAM DAM FMM FMM FMM* Avg FMM*  Avg
1 Overall Average Price 38.25 30.51 29.74 37.37 27.98 37.37 30.26 27.98
2 Overall Standard Deviation 31.66 19.05 95.43 55.18 131.75 47.38 27.50 125.15
3 Mean Absolute Deviation 15.18 10.38 16.01 17.89 16.69 16.84 12.01 16.50
4 Average within-day std. dev. 15.61 7.97 21.49 24.60 28.75 19.79 12.42 24.30
5 Std. error of naive DA fcast 21.30 11.10 85.51 59.75 166.98 48.55 27.87 157.21
6 Std. error of naive HA fcast 54.08 108.95 37.81 21.49 93.69
7 Avg. abs.within-day deviation ~ 15.18  10.38  16.01"  17.89 " 1669”7 16847 12017 1650
8 MAE of naive DA forecast 6.39 4.84 9.36 14.33 17.11 13.39 9.54 16.75
9 MAE of naive HA forecast 11.51 10.60 9.36 6.78 9.47

* Hourly average FMM prices. Interval FMM prices were not available for the PJM Market.

Taking Table 3-3 line by line, the average prices shown on Line 1 indicate
that average prices during the record period were higher at the PG&E DLAP
than in either PIJM or ERCOT, for both the DAM and FMM markets. This is
mostly due to the GHG Cap and Trade adders that apply in CAISO.22 From
Line 2, the standard deviations of prices were significantly lower at the PJM
DOM LAP23 and higher at the ERCOT Hub Average than at the PG&E DLAP,
for both markets. But from Line 3, the mean absolute deviations at the ERCOT
hub were approximately equal to the mean absolute deviations at the PG&E
DLAP, while mean absolute deviations at the PIJM hub were again lower, for
both markets. This indicates that much of the variability in ERCOT was driven
by extremes. (The statistics would have been even more extreme if Texas’
February market anomaly had been included in the dataset.)24

22

23
24

Gas-fired generators in the CAISO (which set the marginal energy price most of the
time) must purchase California Carbon Allowances (Allowances) to cover their
emissions. For a moderately efficient combined-cycle generator (with a “heat rate” of
7000 British thermal units per kilowatt-hour (BTU/kWh)), the most recent Allowance
auction price of $17.87/metric ton translates into an additional cost of $6.63 per
Megawatt-hour.

This corresponds to the Dominion Energy LAP.

For example, the DAM price at the PG&E DLAP during the August 2020 heat wave
reached approximately $1.00/kWh for two hours on August 19th, while the DAM price at
the Southern California Edison DLAP reached approximately $1.50/kWh for four hours
on August 18th. See the Day-Ahead Daily Market Watch Reports at
http://www.caiso.com/Documents/Day-AheadDailyMarketWatchAug18-2020.html and
http://www.caiso.com/Documents/Day-AheadDailyMarketWatchAug19-2020.html.

In contrast, DAM prices in ERCOT stayed at or near the ERCOT price cap of
$9.00/kWh for over four days in February 2021.
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Now to consider the potential for customer benefits, the PIJM hub prices had
lower within-day standard deviations (Line 4) and also lower within-day absolute
deviations (Line 7) than PG&E DLAP prices, for both DAM and hourly-averaged
FMM prices. Thus the potential customer savings due to load shifting on an
RTP rate would have been lower in PIJM than at the PG&E DLAP (assuming
perfect foresight). For both DAM and FMM markets, ERCOT prices had higher
average within-day standard deviations than PG&E DLAP prices, but the
average within-day deviations were approximately equal between PG&E and
ERCOT. This indicates that the potential customer savings due to load shifting
would have been greater in ERCOT, particularly for short-duration batteries
(which would capture the extreme high and low prices given more weight by the
standard deviation metric than the average absolute deviation metric).

Finally, the standard error and MAE of forecasts indicate that RTP using
PJM prices would have imposed less risk on customers than RTP using PG&E
DLAP prices, with the reduced risk comparable to the reduced potential reward
described above. For example, from Line 5, the standard error of naive two-DA
forecasts of DA prices at the PJM hub is approximately half the standard error at
the PG&E DLAP, and the standard error of naive DA forecasts of hourly-average
FMM prices (and from Line 6, also the standard error of naive hour-ahead
forecasts) is slightly more than half the CAISO value in PIM. In terms of MAE,
the statistics show a similar, though less extreme, pattern.

Turning to the ERCOT prices, the standard error of naive two-DA forecasts
of DAM prices was four times the standard error for the PG&E DLAP, while DA
standard errors for interval FMM prices and hourly-average FMM prices were
approximately three times higher in ERCOT. In terms of MAE, the ratios were
approximately 1.5 and 1.2. Turning to the naive hour-ahead forecasts, the
standard error of HA interval prices in ERCOT was twice the standard error at
the PG&E DLAP, while the standard error of hourly-averaged FMM prices was
2.5 times greater in ERCOT. But in terms of MAE, the standard errors were
approximately equal between ERCOT and the PG&E DLAP. The ratios of
standard errors between CAISO and ERCOT (between 2:1 and 4:1, depending
on the temporal granularity) was much greater than the ratios of within-day
standard deviations (between 1.1:1 and 1.4:1), indicating that the ERCOT
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market had much greater forecasting risk than at the PG&E DLAP, but only
modestly greater potential reward.

The California experience in August 2020 and the ERCOT experience in
February 2021 illustrate a downside to high-volatility prices that applies to both
sophisticated and less-sophisticated customers alike: high prices are generally
correlated with high customer demands, so even if customers have perfect price
forecasts available and take advantage of them, their load is likely to be higher
during a heat storm or extreme freeze due to the significantly greater cooling or
heating needs, respectively. Those greater electricity needs will occur exactly
when prices are at their extreme peaks. The “risk/reward ratios” used here do
not incorporate this effect, and therefore could underestimate the risk portion,
especially where price volatility is high.

To summarize, one reason that a residential RTP rate has been relatively
successful in PJM is that PJM prices are less volatile than those in the CAISO
(and especially in ERCOT). While customers would have relatively less to gain
from an RTP rate in PJM than in PG&E'’s territory, they also have less to lose,
especially during extreme conditions. In ERCOT, on the other hand (as Griddy
customers are now only too painfully aware), the risks are much higher and the
potential rewards only modestly greater for customers on RTP.

PG&E therefore concludes that an RTP rate for sophisticated large C&l
customers based on DA CAISO prices could find similar customer acceptance to
PJM’s RTP rates, while avoiding the extreme risks (and now, customer
reluctance) based on ERCOT’s more volatile prices. PG&E also concludes that
an RTP based on DAM energy prices and DA capacity prices is preferred
because it is more aligned with PG&E’s energy costs (because almost all energy
is transacted at the DAM price) and has less customer risk (because forecasts of
DA prices are significantly more accurate than forecasts of FMM and RTM
prices), while providing almost the same potential customer savings as RTP
rates based on FMM or RTM prices (based on within-day variability of prices).
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PACIFIC GAS AND ELECTRIC COMPANY
CHAPTER 4
COMMERCIAL AND INDUSTRIAL,
REAL-TIME PRICING PILOT RATE DESIGN

A. Rate Design

Rate Design

The rate design for Pacific Gas and Electric Company’s (PG&E)
proposed Commercial and Industrial (C&l) Real-Time Pricing (RTP) Pilot
(C&l RTP Pilot) uses the same design as PG&E proposed in Chapter 2 of
Application 20-10-011, for PG&E’s Day-Ahead Hourly Real-Time Pricing
Commercial Electric Vehicle (DAHRTP-CEV) Pilot, updated on March 12,
2021, which is attached hereto as Attachment A. The DAHRTP-CEV Pilot
rate is a "rate rider," designed intentionally to be easily extended to other
rate classes. PG&E's proposal extends the DAHRTP-CEV Pilot rate
generation component design, without modification, to the pilot rates
DAHRTP-B19 and DAHRTP-B20. Moreover, should the California Public
Utilities Commission (Commission) desire in the future to expand the
customer classes or segments to which this RTP rider would apply, PG&E
does not anticipate that many, if any, changes to the rate design would be
required. PG&E is not proposing any price protection or incentives for this
pilot.

Like the DAHRTP-CEYV rate, the rate proposed for this C&l RTP Pilot
replaces the current time of use (TOU) generation rates on the customer’s
base schedule with a formula for determining hourly rates on the basis of the
California Independent System Operator’s (CAISO) Day-Ahead Market
(DAM). Rates related to distribution, transmission, and non-bypassable
charges would continue to be assessed as specified in the base schedule.
Each day, PG&E will determine the generation prices for each of the
24 hours of the following day, based on these three parts: (1) CAISO’'s DAM
energy price (times a line loss factor), (2) a capacity adder based on
forecasted adjusted net load in each hour, and (3) a non-time-differentiated

adder.

4-1



© 00 N oo o0 b~ W N P

NN NN NN R R R R R R P PP
g B W N P O © ® N O U0 M W N KL O

26
27
28
29
30
31

(PG&E-RTP-1)

This generation rate structure works even for schedules that have a
generation demand charge because the proposed RTP rate design would
fully replace all generation charges on the base schedule, including demand
charges. As capacity charges are built into the RTP volumetric rate in the
hours that they are needed, there is no need for a separate peak demand
charge that is typically used to estimate the generation capacity
requirements imposed by the customer. The capacity adder is a critical part
of the design as it provides a more cost-based signal at the times when the
grid is stressed because energy prices by themselves do not provide
enough price variance to capture the diversity of costs experienced by
PG&E. The Joint Advanced Rate Parties (JARP) agree with this method of
capacity pricing, saying “PG&E’s proposed methodology for capturing
generation capacity costs is excellent.”1

Including an hourly marginal capacity cost adder, rather than basing the
capacity portion of the generation rate on block TOU averages and/or
generation-related demand charges, provides the following benefits: (1) the
hourly generation capacity cost adder is a better proxy for the actual
marginal cost to PG&E of providing capacity due to changes in customer
load than are TOU averages or generation-related demand charges, and
(2) the additional variability in an energy plus capacity RTP rate improves
the economics of behind-the-meter energy storage and other load-shifting
technologies. This structure should both be simple for customers to
understand and provide hourly price variance that can be taken advantage
of by flexible customers by managing their loads in response to these DA
price signals.

Bill Impacts

For most rate design proposals, typical bill impact evaluations assume
no change in customer load. However, RTP rates are specifically designed
to influence customer behavior, making this comparison unhelpful. Thus, a
key factor necessary to estimate participating customers’ likely bill results
under RTP is what assumptions to use for price elasticity of demand. This

1

JARP Direct Testimony, p. 21, Lines 10-11.
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factor cannot be developed without studying actual customer response to
CAISO DAM prices.

PG&E proposes to study price elasticity of demand in the RTP Pilot. As
discussed in Chapter 1, the EPRI Benchmarking Study includes a review of
RTP price elasticity of demand that shows some indication of load response,
but these results are inconclusive and could not be extrapolated to the
CAISO market. For example, as discussed in Chapter 3, the PIJM market
has less volatility than the CAISO market, with similar ability to forecast, so it
provides both less risk and less reward than an RTP based on CAISO
prices. On the other hand, Texas’ Electric Reliability Council of Texas
(ERCOT) market has significantly greater volatility and is also harder to
forecast than CAISO’s market, so that market provides much greater risk
along with somewhat greater potential reward than PG&E’s CAISO based
RTP.

Cost Tracking

PG&E recognizes that the potential for RTP over/under-collections is a
concern for many interested parties as well as the Commission itself.
However, it is not known at this time what might be the likely magnitude of
any such over/under-collections, nor is there sufficient data to justify a
proposal for what to do if they occur.

It is important to recognize that over/under-collections can be caused by
two different possible sources of variance: (1) a difference between
forecasted revenue and collected revenue and (2) a difference between
collected revenue and utility cost. Only the second of these represents a
true cost-shift (the first should be classified as a forecasting error). An RTP
rate, by its very nature, should track more closely to utility costs than
standard TOU rates. Standard TOU rates will have much higher cost
variances, so customers on RTP rates should actually be reducing existing
cost-shifts, rather than increasing them or creating new ones. For example,
if a heat wave occurs and market prices are high for an extended period,
customers on RTP rates will have increased costs compared to what was
originally forecasted in the revenue requirement. TOU customers are also
likely to have increased costs (due to higher air conditioning needs), but not
as dramatically. However, utility costs will also be much higher, so it is
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probably a more accurate statement to say that TOU customers would be
causing an under-collection rather than RTP customers causing an
over-collection. This is why PG&E characterizes the more variable cost
collection under RTP as “not a bug, but a feature”. As described in
Chapter 3, the same over/under collection behavior occurs for the capacity
part of the rate—RTP would collect revenue that more closely tracks
PG&E’s marginal capacity costs than do TOU-based or
demand-charge-based rates.

Because PG&E’s C&l RTP Pilot proposal is a limited-time and limited
enrollment pilot, the size of any potential over/under collections will be
constrained. PG&E believes a rate design proposal for what to do about
any potential over/under collections is premature. Instead, PG&E proposes
that data be collected and analyzed during the RTP Pilot so that the
magnitude and direction of any potential cost-shifts can be understood.
Only after the data is collected can there be efforts to forecast whether the
magnitude of future over/under collections might be material enough to
affect future design—and how that might be affected should eligibility for the
future RTP rate program be expanded to a larger scale. PG&E believes that
only then could the subject of the appropriate approach to cost recovery be
meaningfully discussed. Post-Pilot workshops to present its findings could
be an appropriate forum in which to begin such discussions. The relevant
data includes, but is not limited to:

o Customer load profiles before and after going on the RTP rate;
e RTP prices compared to TOU prices; and
e Aggregate load of non-participating customers.

If the magnitude of cost-shift due to RTP appears to be material, part of
the workshop’s discussion needs to consider the timing of cost recovery.
This is because, as illustrated below, utility costs are passed on to RTP
customers immediately, rather than the following year after balancing
accounts settle for TOU customers. For example, if there were a very hot
summer and PG&E faced an under-collection in its Energy Resource
Recovery Account (ERRA) balancing accounts, all bundled customers’
generation rates would be increased the following year to make up for that
under-collection. However, RTP customers would have already paid for this
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under-collection through higher rates during the hot summer. Tracking
these differentials would be quite complicated, especially for customers that
may enroll or leave the program partway through the year. The correct
method for adjusting RTP and TOU rates in ERRA proceedings would need
further discussion once data on RTP customer behavior becomes available
after the Pilot. As an initial step, PG&E can present high-level drivers (price
variances, sales volume variances, etc.) of ERRA over/under-collections
and potential remedies during post-Pilot workshops.

PG&E notes that for its Residential TOU Default Pilot, the Commission
concluded in Resolution E-4846 that:

“[T]he default pilot may result in revenue shortfalls due to selection of
customers who are structural benefiters on TOU rates, and these
shortfalls may occur in both the generation and distribution rate

components.”2

The Resolution went on to direct PG&E to recover these self-selection
revenue shortfalls in the general, preestablished balancing accounts,
effectively meaning non-Residential customers also funded them:

“Any generation revenue shortfall should be recorded in PG&E'’s Utility
Generation Balancing Account (UGBA) and any distribution revenue

shortfalls should be recorded in PG&E’s DRAM.”3

PG&E also notes that these directives only applied to the pilot; shortfalls
experienced during the full rollout of Default TOU will be paid by the entire
Residential class, not just Residential customers that moved to TOU.4

Similarly, with Peak Day Pricing (PDP) programs, if a program is called
more (or fewer) times than expected there can be over (or
under)-collections. The differences in revenue between the actual event
hours and expected event hours is returned to all customers in the classes
where PDP participation occurs, not just PDP participants.®

a b~ W N

Resolution E-4846, p. 20.

Ibid.

D.15-07-001, Conclusion of Law 47.
D.10-02-032, Ordering Paragraph 7.
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A. Overview of Changes in Updated Testimony

Attached is an updated version of Chapter 2 for Pacific Gas and Electric
Company’s (PG&E) Day Ahead Hourly Real Time Pricing for Commercial
Electric Vehicles (DAHRTP-CEV) Pilot Rate A.20-10-011, with updates to
marginal generation costs (MGC), which were presented in PG&E’s 2020
General Rate Case (GRC) Phase Il Rebuttal Testimony. Both the Marginal
Energy Cost (MEC) and Marginal Generation Capacity Cost (MGCC) were
updated, and reflect the following changes:

Changes to Marginal Energy Costs

Updated MECs include a flat RPS/REC adder of $0.00519/kWh based on

the fact that an incremental increase in load results in an increased incremental

need to purchase Renewable Energy Certificates (RECs) or the reduced ability
to sell RECs per Senate Bill (SB) 350. The addition of the RPS/REC adder is
backed out for the calculation of the revenue neutral adder, so the actual impact
on customer costs and rates from this change is nil.

Changes to Marginal Capacity Costs (MGCCQC)

MGCCs have been updated to more closely conform financial and other

assumptions for new-build Lithium-lon batteries to those used in the 2019-2020
Integrated Resources Plan (IRP), and to correct an error in extrapolating Energy
Gross Margin revenues for those batteries (which act as a subtractor to
MGCCs). The impact of these changes is to reduce the MGCC as of 2021 from
$102.66/kilowatt-year (kW-year) to $68.56/kW-year, with proportional reductions
in the hourly capacity prices used in the DHARTP-CEV Pilot Rate. This
reduction in MGCC necessitates an increase in the revenue-neutral adder to
compensate; the overall impact is to reduce the variation in the DHARTP rate
(measured as overall standard deviation of 2021 modeled prices) by
approximately 30 percent, from $0.1525/kW-hour to $0.1052/kW-hour.

PG&E is not proposing any overall structural changes to the rate; only
marginal cost values are being updated. The overall generation revenue
requirement is also unchanged to remain consistent with the revenue
requirement used for the GRC Phase Il. While the MEC value has been
updated, the only change is the addition of the flat REC adder, which does not
appear in the CAISO prices. Because the CAISO energy price part of the rate is
unchanged (due to the reduction in the revenue neutral adder canceling out the
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REC adder), the only updates to the DAHRTP-CEYV Pilot rate are in the capacity

adder and the flat revenue neutral adder. The calculation of the revenue neutral
adder needs to change slightly because the REC adder needs to be removed
from the MEC when calculating the total Marginal Cost Revenue (MCR).
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PACIFIC GAS AND ELECTRIC COMPANY

CHAPTER 2 - UPDATED TESTIMONY MARCH 12, 2021
RATE DESIGN

Introduction

The purpose of this chapter of Pacific Gas and Electric Company (PG&E)
testimony is to describe the rate design proposal for a dynamic rate option for
Commercial Electric Vehicle (CEV) customers. PG&E’s dynamic rate proposal
for CEV customers is a Day-Ahead Hourly Real-Time Pricing (DAHRTP-CEV)
Pilot rate, consistent with Decision (D.) 19-10-055. The DAHRTP-CEV Pilot rate
has been designed to be cost-based and provide customers with a more
accurate price signal than the standard CEV schedules. It provides customers
with a price that can be different in each hour of each day—indicating to
customers the most beneficial times to charge their vehicles. It also helps
customers reduce overall greenhouse gas (GHG) emissions by avoiding the
hours in which the system is most stressed and increases the utilization of
renewables by charging when renewable generation is being curtailed due to
oversupply. In this chapter, PG&E explains its proposed rate option, how rate
values are derived, and calculations for operating the rate on a daily basis.

Section B describes how the proposed rate is structured and its marginal
and fixed cost components. Section C replies to certain questions posed in
D.19-10-055. Section D addresses considerations related to Real-Time (RT)
distribution rates, net energy metering (NEM) customers, and other demand

response programs.
PG&E’s Dynamic Rate Option for CEV Proposal

1. Summary

PG&E’s proposal for the DAHRTP-CEV Pilot rate is a rate rider that
would replace the current time-of-use (TOU) generation rates on
Schedules BEV-1 and BEV-2 with a formula for determining hourly rates on
a day-ahead (DA) basis. Rates related to distribution, transmission, and
non-bypassable charges would continue to be assessed as specified in the
original BEV schedule. Each day, PG&E will determine the generation
prices for each of the 24 hours in the following day based on DA market

prices and forecasted load and generation for each hour.
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The proposed prices in each hour will be composed of three parts:

(1) the DA market energy price from California Independent System
Operator (CAISO), (2) a capacity adder based on forecasted adjusted net
load (ANL) in each hour, and (3) a non-time-differentiated adder.

Total Generation Costs

PG&E’s generation rates include three broad cost categories:
(1) energy-related marginal costs; (2) capacity-related marginal costs; and
(3) other costs including above-market, Power Charge Indifference
Adjustment (PCIA) costs. Ignoring cost differences at different voltage
levels due to line loss for the moment, the costs for the two marginal cost
categories vary by hour but do not vary by end-use schedule. Generation
marginal costs only vary between schedules when averaged over TOU
periods because the load patterns vary between customer classes, creating
different weighted averages of cost in both energy and capacity. However,
when generation is priced at an hourly level (and not averaged over TOU
periods) and includes hourly capacity costs, there is no longer a need to
vary generation marginal costs between schedules, and a system average

can be used.

a. Calculating Marginal Generation Costs (MGC)

The time-varying generation costs that inform PG&E’s proposed
DAHRTP-CEV Pilot rate were developed from scenarios of time-varying
MGCs forecasted for 2021. These MGCs consist of marginal energy
costs (MEC), plus marginal generation capacity costs (MGCC).
Forecast scenarios of MEC and MGCC for 2021 were developed in
PG&E’s 2020 General Rate Case (GRC) Phase 2 Rebuttal testimony.1
The DAHRTP-CEV Pilot rate would use actual market prices from the
CAISO and forecasts of capacity costs created daily. The MGCs
developed in PG&E’s 2020 GRC 2 are used to calculate the rate adder
described in Section 2(c) of this Chapter. PG&E’s 2020 GRC 2 MGC
can also be used to develop distributions of expected prices and
24-hour price shapes, as described in Section 2(d) below.

1 Application 19-11-019, Exhibit (PG&E-7), Chapter 2, February 2021.
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PG&E developed hourly MEC and MGCC forecasts using

10 “weather years” (2005-2014). These contain 3,650 days of 24-hour
MEC and MGCC marginal costs. The MECs are forecasts of DA energy
prices in dollars per megawatt-hour ($/MWh) or cents per kilowatt-hour
(cents/kWh) at the PG&E Default Load Aggregation Point (DLAP),
adjusted to account for losses. The MGCC are forecasts of the hourly
value of capacity, converted into the same units and adjusted for losses
and the 15 percent planning reserve margin. MGCCs are calculated
using a peak capacity allocation factor (PCAF) methodology, which
assigns capacity costs only to hours in which the ANL2 exceeds a
threshold equal to 80 percent of the average of annual peak ANLs over
the 10 weather scenarios.3 Hourly MGCC is then allocated
proportionally to the amount each hour’'s ANL exceeds the threshold.

Developing Operational Generation Cost Forecasts

This section describes at a high level how the generation costs will
be developed day by day after the rate has been implemented.
Generation costs are equal to the sum of megawatt-hour, MGCC, and a

revenue-neutral rate adder discussed below.

1) MEC
The MECs are the loss-adjusted DA prices at the PG&E DLAP.
These prices are available on the CAISO’s Open Access Same-time
Information System (OASIS) web site at 1 p.m. on the day before
“Operating Day.” The CAISO DA prices are multiplied by a loss
factor of 1.069 to represent costs at the secondary distribution level.

2) Marginal Generation Capacity Costs
As described above, MGCCs are calculated from ANL, which, in

turn, is calculated from load and GHG-free generation. While

The Net Load referred to in descriptions of the CAISO’s famous Duck Curve is equal to
gross, or metered load (i.e., load supplied to customers net of grid exports from
customers), less utility-scale wind and solar production. ANL also subtracts other
GHG-free resources: nuclear, hydro (both small and large hydro), and other
renewables such as geothermal, biomass, and biogas. ANL is essentially the amount
of load that must be met by thermal generators, imports and energy storage.

Application 19 11 019, Exhibit (PG&E 2A) Updated Testimony, January 15, 2021,
footnote 29 on p. 2-14 and p. 3-3.
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CAISO publishes DA forecasts of load and wind and solar

generation on OASIS, they do not publish forecasts of nuclear,
hydro or other renewable generation. Thus, PG&E proposes a DA
forecast of ANL that uses DA forecasts of load and wind and solar
generation with 2-day prior actuals from OASIS for the other
components of ANL (nuclear, hydro, and other renewable
generation).

Of the three additional components listed above, hydro and
other renewable generation have little variation from day-to-day
because: (1) hydro generation input to the ANL calculation is
actually the lagged 25-day average;4 (2) geothermal, biomass and
biogas generation have little variability day to day;® and (3) nuclear
generation is almost constant except for outages. The error in the
forecast of ANL could be reduced by using the nuclear generation at
1 p.m. on the day before operating day, rather than 2-day prior data
as with the other components. However, this would introduce
another step in generating the forecast with relatively little
improvement, so PG&E recommends using 2-day prior actual data
for all three components discussed in this paragraph.

The last step in calculating MGCCs is to compare the
forecasted ANLh in each hour h with the annual threshold, with
hourly MGCC given by the formula:

MGCC * (ANLp — Thresh) * CapLoss * PRM

M =
GCCy Sum (ANL above Threshold)

Where:
¢ MGCC = Annual MGCC from 2020 GRC Phase Il Rebuttal
Testimony ($68.56/kW-year);

Ibid., footnote 37 on p. 2-22.

The standard error for a “forecast” of geothermal plus biogas plus biomass generation
equal to its 2-day prior value (which reproduces the proposed input to the ANL forecast
calculation) is only 68 megawatt (MW), approximately 4.8 percent of its average
generation over January 2017-September 2020, and 0.3 percent of average

CAISO load.
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e Thresh = 80 percent of average annual peak ANL over all 2021

scenarios (25,313 MW CAISO-wide);
e Caploss = Loss factor for capacity (1.091);
e« PRM = Factor for planning reserve margin (1.15); and
e« Sum (ANL above Threshold) = Average annual sum of ANL

above Thresh over all 2021 scenarios.

3) Revenue Neutral Rate Adder

The third component of the DAHRTP-CEV Pilot rate is a rate
adder that would collect other non-marginal costs collected in
generation (including the portion included in bundled generation
rates for the PCIA) as necessary to ensure that the rate is revenue
neutral.6 The proposed revenue neutral rate adder would not vary
by time of day.

PG&E proposes to base all of its generation revenue neutral
calculations on the bundled average generation rate. The CEV
class has only been in service since May 2020, and there is not yet
sufficient data to create a robust set of billing determinants for this
class. Creating a proposed rate rider that is revenue-neutral to the
system average simplifies implementation. It does so by requiring
only one set of RT rates each day instead of requiring a set for each
rate schedule. This methodology also makes it easier to apply
these rates to other classes if RT rates are used with non-CEV
classes at a later date.

Using the calculation of system MGC from PG&E’s 2020 GRC
Phase 2 Rebuttal,” the total generation marginal cost revenue is

Ordering Paragraph 2 of D.20-03-019 required PG&E, Southern California Edison
Company, and San Diego Gas & Electric Company to collaborate and submit a joint
proposal for bill and tariff changes to show a PCIA line item in their tariffs and bill
summary tables on all customer bills. On August 31, 2020, PG&E submitted Advice
Letter (AL)-5932-E to implement the joint proposal by the last business day of 2021. If
the joint proposal is implemented, PCIA will no longer be part of bundled generation
revenue and the adder will be reduced accordingly. PG&E’s proposal is to not have the
adder vary by rate schedule even when it includes PCIA. Once PCIA is removed from
generation, it will be a separate rate component that can vary by schedule and will no
longer be affected by this rate rider.

Rebuttal Revenue Allocation and Rate Design workpapers “MCRev_GRC.xIsx”.
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about $2.1 billion. However, this includes about $187 million from

the flat Renewable Energy Credits (REC) adder in the MEC which
does not appear in the CAISO rate. This makes the adjusted
system MGC about $1.9 billion. The total generation Revenue
Requirement under May 1, 2020, rates is about $4.0 billion. The
difference between these is divided by forecasted bundled sales to
give a revenue neutral adder of $0.05999/kWh.

Since customers on this option will be receiving hourly DA RT
rate signals that include an accurate capacity component based on
the CAISO market, they would not be eligible for critical peak pricing
options such as Peak Day Pricing. They would also be ineligible for
demand response programs and the Demand Response Auction
Mechanism (DRAM).

c. Total Generation Cost Examples
The table below gives some information about the expected
distribution of the generation rate. Table 2-1 lists the percentiles of total
generation price (including the flat adder) for each hour in PG&E’s
forecasted 2021 prices. For convenience, the table lists different values
by season8 even though the DAHRTP-CEYV Pilot rate will not need any

defined seasons.

The standard 2020 GRC seasons are used: Summer is June through September,
Winter is October through February, and Spring is March through May.
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FORECASTED 2021 GENERATION PRICES BY PERCENTILE RANK

HE1 HE2

Summer Percentiles
Sth 9.2 838
10th 9.4 91
25th 9.8 94
50th 10.1 9.8
75th 10.3 10.0
90th 10.5 10.2
95th 10.6 10.3
Winter Percentiles

Sth 96 93
10th Cly/ G5
25th 9.9 97
50th 10.2 10.0
75th 10.5 10.3
90th 10.7 10.6
95th 10.9 10.8
Spring Percentiles

Sth 9.1 86
10th 93 88
25th 96 9.1
50th 99 95
75th 10.2 9.8
90th 10.4 10.1
95th 10.6 10.2

(CENTS/kWh)

HE3 HE4 HE5 HE6 HE7 HE8 HE9 HE10 HE1l HE12 HE13 HE14 HE15 HE16 HE17 HE18 HE19 HE20 HE21 HE22 HE23 HE24

85 84 85 87 79 60 60 58 56 56 58 59 60 60 72 84 98 110 120 11.4 106 99
88 87 87 90 85 69 60 60 60 60 60 60 60 68 81 92 105 114 123 116 108 10.1
92 91 92 94 92 80 68 63 61 62 64 67 73 85 94 104 112 122 128 12.0 111 104
96 95 96 98 99 91 83 78 77 77 80 83 89 97 105 111 12.0 13.1 135 124 114 106
99 98 99 102 104 99 93 88 87 89 92 94 99 107 113 11.8 127 19.1 46.7 13.0 11.6 108
10.1 10.0 10.1 104 10.7 103 9.7 94 94 96 98 101 108 114 12.0 12.6 13.7103.3 109.8 44.4 119 11.0
10.2 101 10.2 105 109 104 100 9.7 97 99 101 105 11.1 11.8 125 13.0 36.3_ 76.0 12.1 111

92 92 92 93 95 85 63 60 57 58 56 56 60 60 79 101 121 115 111 11.0 10.5 10.0
94 93 93 95 98 90 70 60 60 60 60 60 60 66 85 106 123 11.7 11.2 112 10.7 10.2
96 96 96 98 102 97 81 68 64 64 63 64 67 77 93 115 127 120 116 114 109 104
99 99 99 102 106 103 90 81 77 7.7 7.7 77 80 88 105 124 131 124 119 117 112 106
10.2 102 103 106 11.1 109 98 91 88 87 87 88 90 96 111 13.0 137 129 122 120 114 109
10.5 105 10.6 11.0 115 114 104 99 98 9.7 97 98 99 102 114 134 205 133 125 124 117 111
10.7 10.7 10.8 11.2 11.8 11.6 10.7 103 10.2 10.1 10.1 10.1 103 10.5 11.5 13.7 49.2 369 128 126 11.8 112

83 82 82 85 80 60 49 44 44 44 44 44 44 44 48 60 82 106 115 109 102 9.7
85 85 85 88 86 66 57 44 44 44 44 44 44 44 55 6.0 86 11.0 11.7 111 104 98
89 89 89 92 92 77 60 57 50 48 49 49 50 55 60 70 93 115 120 114 10.7 10.2
93 92 93 96 98 87 68 60 60 60 60 60 60 60 65 81 101 120 124 117 11.0 105
97 96 97 100 103 95 81 68 61 60 60 60 62 67 78 92 108 124 128 12.0 112 107
99 99 100 103 107 103 90 79 74 72 71 71 73 79 90 106 122 128 13.0 123 114 109
10.1 101 10.2 105 108 106 95 85 80 79 78 81 80 87 94 111 127 130 132 125 116 111

There can be a great deal of volatility in the summer evening prices
during extreme events. PG&E expects prices above $2.00/kWh to occur
approximately 10 hours per year and above $2.50 about 2 hours per
year.9 In terms of timing of the highest and lowest cost hours, Table 2-1
indicates that the expected, or average peak hour is always Hour
Ending (HE) 21 in the summer (except HE20 for very high percentiles),
HE19 in the winter; and HE21 in the spring. Likewise, the expected
lowest-priced hour is HE11 in summer, and HE12 or HE13 in winter and
spring. However, the peak hour and the hour with the lowest price can
shift depending on weather and date within a season. Table 2-2 shows
the expected percentage of days within each season in which prices are
the greatest and the least for each hour.

Using May 1, 2020, Revenue Requirements.
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TABLE 2-2
PERCENTAGE OF FORECASTED HIGHEST AND LOWEST PRICES
BY HOUR AND SEASON

Updated March 12, 2021

(PG&E-RTP-1)

HE1 HE2 HE3 HE4 HE5 HE6 HE7 HE8 HE9 HE10 HE1l HE12 HE13 HE14 HE15 HE16 HE17 HE18 HE19 HE20 HE21 HE22 HE23 HE24

SUMMER EXTREME HOURS
Percent HighHrs 0.0 0.0
PercentLow Hrs| 0.0 0.2

WINTER EXTREME HOURS
PercentHighHrs 0.0 0.0
PercentLow Hrs. 0.0 0.0

SPRING EXTREME HOURS
Percent HighHrs 0.0 0.0
PercentLow Hrs| 0.0 0.2

0.0
0.2

0.0
0.9

0.0
0.1

0.0
0.7

0.0
1.0

0.0
0.3

0.0
0.4

0.0
0.1

0.0
0.0

0.0
0.2

0.0
0.1

0.0
0.0

0.
0.

0.
0.

0.
0.

0
0

0.0
0.8

1 00
0 00

0
0

0.0
0.1

0.0 0.0 0.0
7.0 25.7 441

0.0
0.5

0.0

0.0 0.0
8.8 20.8

0.0 0.0

0.0
16.3

0.0
20.8

0.0

00 00 0.0

SY/

0.0
26.2

0.0

55 21.6 19.5 165 129

0.6

0.0
16.8

0.0
11.3

0.1

0.0
31

0.0
10.3

0.0
0.0

0.0
0.5

0.0
14

0.0
0.0

0.0
0.0

0.0
0.1

00 05 3270660

0.0 0.0 0.0 o00

1810708 93 02

00 00 00 0.0

00 95 2240674

0.0 0.0 0.0 00

0.2
0.0

0.0
0.0

0.5
0.0

0.0
0.0

0.8
0.0

0.0
0.0

As an additional reference, Tables 2-3 and 2-4 below show the

distribution of simulated historical values from January 2017 through
September 2020.10

HE1 HE2 HE3
Summer Percentiles
Sth 82 81 80
10th 83 82 82
25th 88 86 85
50th 93 91 90
75th 96 94 92
90th 101 99 96
95th 10.8 10.3 10.2
Winter Percentiles
Sth 85 84 83
10th 88 87 86
25th 9.2 91 90
50th 96 94 93
75th 10.2 10.0 9.8
90th 11.1 10.8 10.7
95th 12.6 12.1 11.7
Spring Percentiles
Sth 73 71 638
10th 77 73 71
25th 81 79 7.7
50th 85 83 82
75th 89 88 86
90th 94 92 90
95th 99 96 94
10

HE4

7L
8.1
8.5
8.9
9.2
9.6
9.9

83
8.6
9.0
€3
9.9
10.7
11.9

6.8
7.1
7.7
8.2
8.6
9.0
9.5

HE5 HE6

8.1
8.2
8.6
9.0
9.3
9.6
10.1

8.5
8.7
9.1
9.4
10.0
111
12.4

7.0
7.5
8.0
8.5
8.8
9.2
9.7

83
8.5
8.9
9.2
9.6
9.9
10.3

9.0
9.2
9.5
9.9
10.6
12.1
13.7

7.8
8.2
8.7
9.3
9.7
10.1
10.6

HE7 HE8 HE9 HE10 HE1l HE12 HE13 HE14 HE15 HE16 HE17 HE18 HE19 HE20 HE21 HE22

8.1
8.5
9.0
9.5
10.1
10.6
11.0

9.5

9.8
10.2
10.8
11.7
12.9
15.0

7.6
8.2
9.0
10.0
10.9
11.6
12.0

7.0
7.7
8.4
9.2
9.8
10.2
10.6

9.2

9.5
10.0
10.8
11.5
12.9
14.0

6.5
6.9
8.3
9.3
10.4
11.3
11.6

6.5
7.1
7.8
8.7
9.2
9.7
10.0

8.6
8.9
9.3
9.9
10.4
11.3
12.7

6.0
6.3
7.5
8.4
9.1
9.9
10.3

TABLE 2-3
SIMULATED HISTORICAL PRICES FROM JANUARY 2017 TO SEPTEMBER 2020
BY PERCENTILE RANK
(CENTS/kWh)

6.5
7.2
7.8
8.5
9.1
9.7
10.0

7.9
83
8.8
9.4
10.0
10.9
12.4

6.0
6.0
6.8
7.8
8.6
9.3
9.7

6.6
73
7.9
8.6
9.3
10.0
10.4

73
8.0
8.6
9.1
9.8
10.7
11.9

58
6.0
6.5
U3
83
9.1
9.5

6.7
7.5
8.2
8.8
9.5
10.3
10.9

7:3
7/L)
8.4
9.0
9.6
10.5
11.5

5.6
6.0
6.3
7.4
8.1
8.8
9.3

7.0
7.7
8.5
9.0
9.7
10.7
11.3

7l
7.6
8.2
8.9
9.5
10.4
113

5.4
6.0
6.3
7.2
8.1
8.7
9.1

73
75
8.7
9.3
10.0
11.0
11.9

7.2
7.6
8.2
9.0
9.7
10.5
115

5.6
6.0
6.2
7.2
8.0
8.8
9.1

7.5
8.2
8.9
9.5
10.3
11.4
12.8

7.4
7.8
8.5
9.1
9.9
10.7
11.7

5.6
6.0
6.3
7.4
8.2
9.0
9.3

7.5
83
9.0
9.6
10.7
11.9
14.4

8.1
8.5
9.2
9.7
10.4
11.4
13.0

5.8
6.0
6.6
7.6
8.4
9.1
9.6

8.0
8.5
9.2
9.9
111
12.8
21.8

9.0
9.3
9.8
10.5
115
13.5
15.0

6.0
6.0
6.9
7.9
8.7
9.4
10.1

8.5
8.7
9.6
10.5
11.7
15.2

74.6/157.7177.1 119.1

10.2
10.4
11.0
11.9
13.6
16.4
18.4

6.6
7.2
8.0
8.7
9.4
10.6
11.6

9.1
9.5
10.5
11.7
13.7
71.2

10.4
10.7
11.4
12.2
13.7
16.2
19.7

8.5
8.8
9.4
10.1
10.9
12.1
13.7

HE23 HE24

10.3
10.6
115
12.7
15.0
99.0

10.0
10.2
10.7
11.4
12.2
58.2

9.4

9.5
10.0
10.3
10.9
12.8
37.1

8.7
8.8
9.3
9.7
10.1
11.2
12.2

8.5
8.6
9.0
9.4
9.8
10.5
11.2

10.1
10.3
10.9
115
12.8
14.6
17.0

9.9
10.1
10.6
111
11.8
13.5
15.4

9.5

9.7
10.1
10.5
5
12.8
14.4

9.2
9.3
9.7
10.1
10.8
12.0
13.5

8.8
9.0
9.4
9.8
10.3
11.5
12.9

9.5

9.8
10.5
11.6
12.6
13.8
14.8

9.5

9.7
10.6
11.6
12.1
12.7
13.6

9.0
9.2
9.8
10.4
10.8
11.3
11.6

8.5
8.6
9.0
€13
9.7
10.2
10.7

8.0
8.2
8.5
8.8
9.1
9.6
10.1

MEC in the simulation are equal to DLAP prices times the loss factor. Marginal

Capacity Costs are calculated according to the formulae in Section 2.B.2.b.2, using
CAISO'’s DA forecasts of load and utility-scale wind and solar generation, and
2-day-lagged values for nuclear, biomass, biogas, and geothermal generation to
calculate ANL. The revenue neutral adder was not changed for this historical

presentation.
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10
11
12
13
14
15
16
17
18

19
20
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22
23
24

PERCENTAGE OF SIMULATED HISTORICAL JANUARY 2017 TO SEPTEMBER 2020

TABLE 2-4

Updated March 12, 2021
(PG&E-RTP-1)

HIGHEST AND LOWEST PRICES BY HOUR AND SEASON

HE1 HE2 HE3 HE4 HE5 HE6 HE7 HE8 HES HE10 HE11l HE12 HE13 HE14 HE15 HE16 HE17 HE18 HE19 HE20 HE21 HE22 HE23 HE24

SUMMER EXTREME HOURS
Percent HighHrs 0.0 0.0
PercentlLowHrs 0.2 0.2

WINTER EXTREME HOURS
Percent HighHrs 0.0 0.0
PercentLowHrs 0.0 0.0

SPRING EXTREME HOURS
Percent HighHrs 0.0 0.0
PercentLowHrs 0.0 0.3

0.0
1.0

0.0
10.3

0.0
4.9

0.0
2053

0.0
/29,

0.0
5.4

0.0
2.3

0.0
0.2

0.0
0.0

0.0
0.2

0.0
0.0

0.0
0.0

0.0
0.0

2.8
0.0

0.3
0.0

0.0
1.4

0.6
0.0

0.5
0.8

0.0
28.7

0.0
0.2

0.0
27/

0.0
26.0

0.0
18

0.0
35

0.0
10.5

0.0
8.5

0.0
6.8

00 00 0.0 0.0
39 31 10 02

00 00 0.0 0.0
10.1/ 335 246 3.0

00 00 0.0 0.0

9.0[2047308 155

0.0
0.0

0.0
0.0

0.0
52

0.0
0.0

0.0
0.0

0.0
4.6

00 1450770 84

00 00 00 00

2300488 so0 02

00 0.0 0.0 0.0

00 1030527 361

00 0.0 0.0 0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

Note that the forecasted prices peak up to an hour later than the

historical simulated ones, while the lowest forecasted prices are both

lower and more concentrated in the middle of the day than the lowest

historical simulated prices. This is to be expected because both

utility-scale and distributed (rooftop) solar generation are greater in the

forecasted dataset compared to the historical simulations, while load,

wind, and other generation sources are relatively similar between

forecasted and historical data.

d. Primary and Transmission Customers

For Primary and Transmission voltage customers, PG&E proposes

0.0
0.0|

0.0
0.0|

0.0
0.0|

to use the same marginal cost drivers, but with smaller gross-ups for line

losses. Instead of using a 6.9 percent energy loss factor for Secondary

customers, Primary customers would have a 1.9 percent loss factor, as
shown in PG&E’s 2020 GRC Phase 2 Updated testimony.11 For
capacity, the loss factor is 9.1 percent for Secondary and 2.9 percent for

Primary. Transmission customers would not have any loss factor.

These loss factor changes would apply to the energy and capacity cost

calculations but would not apply to the revenue neutral adder.

3. Updating Rate Values With Revenue Requirement and Sales Changes

The flat adder rate is based on Revenue Requirements from

May 1, 2020, effective rates and a 2020 sales forecast to have easy
alignment with the 2020 GRC Phase Il marginal cost revenue calculations.

If adopted, PG&E will adjust the rates to new Revenue Requirement and

sales levels that are in effect at the time of implementation.

11 Exhibit (PG&E-2A), served January 15, 2021, Chapter 2
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(PG&E-RTP-1)
PG&E proposes that the MGC for evaluating capacity should remain

constant until reevaluated in the 2023 GRC. Therefore, any changes to
Revenue Requirement or sales forecasts would only affect the flat revenue
neutral adder portion of the rate. The calculation of the other portions would
remain the same until updated in the 2023 GRC. As the flat adder was
determined with system generation information, updates to the adder rate
should be in line with average bundled rates. For May 1, 2020, rates, the
bundled average generation rate was $0.11224/kWh.12 Therefore, to keep
this rate revenue neutral with average generation, PG&E proposes to keep
the delta between the bundled average rate and the revenue neutral flat rate
adder constant at $0.05225 ($0.11224 minus $0.05999). Therefore,
increases in Revenue Requirement would be captured in the flat adder while
retaining the same difference between the adder and the bundled average

generation rate.

C. Answers to Commission’s Questions in D.19-10-055
In D.19-10-055, the California Public Utilities Commission (Commission)
posed a set of questions “that should be addressed before the Commission
orders PG&E to implement such a rate for its customers.”13 In this section,

PG&E addresses those questions that pertain to the structure and

implementation of the proposed rate as described above. Other questions

posed in the decision are addressed in later chapters.

1) Assuming that any dynamic rate must utilize CAISO wholesale market price
data, how will the dynamic rate utilize such data? Will the rate use DA
prices only, or will it use day-of and RT CAISO prices as well?

As described in Section B, the proposed DAHRTP-CEV Pilot rate uses
DA prices only, adjusted to account for losses to primary or secondary
distribution voltage where appropriate. While day-of RT CAISO prices (from
either the 15-minute or 5-minute markets) do represent the most up-to-date
MEC, implementing rates with such fine granularity and frequent updates
would be a very significant undertaking with little added benefit, even in a
pilot. PG&E prefers to “walk before we run” by instituting a DA pilot rate.

12 AL 5661-E-A, Attachment 1.
13 D.19-10-055, p. 29.
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2) Are there data other than CAISO data, such as a GHG signal data, that

3)

should be used as the basis for a dynamic rate instead?

A GHG signal forecasting and broadcasting system was established by
D.19-08-001 for the Self-Generation Incentive Program (SGIP) and has
been implemented by WattTime and the SGIP Program Administrators.14
This signal is essentially equal to a multiple of the 5-minute RT price, with a
floor of zero and a cap corresponding to a heat rate of 12,500 British thermal
units/lkWh.15 While PG&E considers that a parallel signal corresponding to
actual RT prices could be developed and broadcast similarly to the GHG
signal, billing and other Information Technology issues would be significantly
greater than for a DA, hourly rate such as that proposed here. In addition,
the fact that RT prices are not published until less than an hour prior to the
operating interval would make it significantly harder for customers to plan
when best to charge under a rate that uses RT CAISO prices.

What time interval should be utilized for the rate? If a longer interval is
utilized (e.q., a one-hour retail rate price) than the wholesale price data used
to inform the retail rate (e.g., 15-minute or five-minute CAISO RT market
data), how will the differences in temporal granularity be reconciled?

As discussed above, PG&E is proposing that the rate use hourly
intervals, which corresponds to the granularity provided in CAISO’s
generation data used to develop the rate. While a 15-minute granularity DA
market has been proposed by CAISO, such a market does not yet exist and
its implementation has been postponed by CAISO.16 Therefore, any finer
granularity prices would require using the day-of CAISO RT market price
with corresponding higher implementation costs and challenges on both the

14 Historical GHG emission rates and the Application Programming Interface for the SGIP
signal available at: www.SGIPsignal.com.

The formula comes from the Avoided Cost Calculator (ACC), which per D.16-06-007 is
to be used to value Distributed Energy Resources such as the Energy Storage incented
by the SGIP program. Heat rate is a measure of the [in]efficiency of the marginal gas
generator; the ACC considers that when the RT price is equal to or below zero,
renewable generation is on the margin, while a heat rate of 12,500 is considered to
represent a reasonable maximum actual gas throughput per kWh of output, with higher
prices representing additional generator costs such as those due to fast ramping, or
prices in excess of costs required to cover fixed costs and those from startup and/or
running units for a loss in the middle of the day.

15

16 See Day-Ahead Market Enhancements — Straw Proposal, February 3, 2020, p. 6.
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(PG&E-RTP-1)
Load Serving Entities (LSE) and customer side. In particular, the fact that

RT prices are not published until less than an hour prior to the operating
interval would make it significantly harder for customers to plan when best to
charge under a rate that uses RT CAISO prices.

Will the dynamic rate focus solely on periods of overgeneration where
CAISO wholesale prices are negative, or will dynamic rates seek to send
critical peak price signals as well?

The proposed DAHRTP-CEV Pilot rate focuses on periods of
oversupply17 where CAISO prices are zero or negative. It also seeks to
send “critical peak price signals” through the capacity portion of the rate,
while sending more muted price signals corresponding to actual generation
marginal costs at other times. PG&E notes that the proposed capacity
portion of the DAHRTP-CEV Pilot rate would include a non-zero amount on
approximately 3 hours per day for approximately 68 days of the year on
average.18 For comparison, PG&E’s new Critical Peak Pricing (CPP)
adder to be implemented in March 2021 includes a non-zero amount on
approximately 3 hours per day on 9-15 days per year. Also, the capacity
component of PG&E’s proposed DAHRTP-CEV Pilot rate varies depending
on the severity of the capacity tightness, whereas traditional CPP rates just
have a single adder that applies uniformly across all peak hours, and for
each day in which an event is called. This makes CPP rates simpler to
understand but less cost-based and unable to have a tailored response
depending on the severity of grid stress.

Given that overgeneration events may be either system-wide or limited to a
transmission constrained area, should a dynamic rate available to all

customers only signal system-wide events?

CAISO defines overgeneration as “a condition that occurs when total Supply exceeds
total Demand in the ISO Balancing Authority Area.” This can lead to over-frequency
and in extreme conditions, manual intervention. The CAISO uses “oversupply” to
describe the situation when potential supply exceeds demand; in those (much more
frequent) conditions the RT and/or DA price can drop to zero or below, and renewable
generation is curtailed economically. PG&E uses the term oversupply in this document
as being synonymous with renewable curtailment.

18 Calculation in workpapers.
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The price at the PG&E DLAP, which includes areas in the major

transmission zones North of Path 15 (NP15) and ZP26 (in between NP 15
and South of Path 15 (SP 15)), incorporates both system-wide over-supply
events and also those that are local to its service territory.19 While some
oversupply is local to a sub-Load Aggregation Point (LAP), PG&E’s analysis
indicates that zero or negative CAISO DA prices generally appear in almost
all sub-LAPs at the same time. Thus PG&E’s proposed DAHRTP-CEV Pilot
rate generally accounts for most DA forecasted over-supply events within its

service territory, whether CAISO system, PG&E system, or local.

6) At what level of spatial granularity should wholesale prices be sourced?

Should it be the DLAP, the sub-LAP, price node, or circuit substation-level?
What challenges would the use of any sub-system level of granularity
present? For example, if 16 sub-LAPs exist in PG&E'’s territory, and if a
dynamic rate is designed to reflect a particular sub-LAP’s wholesale prices,
then how will the rate be communicated to customers in 16 different
sub-LAPs simultaneously?

PG&E believes that its proposed DAHRTP-CEV Pilot rate appropriately
uses DLAP prices for the generation energy and capacity components.
First, as intimated in the last part of the question, communicating that the
rate is different depending on location would be confusing for many
customers, who are not used to energy prices that vary depending on the
customer’s location. A rate that differs based on the sub-LAP would also
cause problems for PG&E’s billing system, which does not currently track
the sub-LAP designation, let alone the more geographically granular p-node.

Second, PG&E does not consider that generation capacity costs vary
within its service territory (in particular, by sub-LAP),20 so the capacity

portion of the generation adder should be the same across PG&E service

19 The CAISO tracks oversupply in terms of various “buckets,” including local vs. system
economic curtailment, local vs. system self-schedule cuts, and local vs. system
exceptional dispatch. In both 2019 and 2020 (through August 26), oversupply was
composed of approximately 2/3 local economic curtailment, 1/3 system curtailment, and
less than 2 percent local self-schedule cuts. However, most of the “local” curtailment
appears to be local only in terms of being exclusively in NP15, SP15, or ZP26. See
http://www.caiso.com/informed/Pages/ManagingOversupply.aspx and daily curtailment
reports linked therefrom.

20 Exhibit (PG&E-02A), Updated Testimony served January 15, 2021, p. 2-5.
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(PG&E-RTP-1)
territory. As for finer granularities, while p-node energy prices do vary

geographically, they correspond to prices paid to generators, not prices paid
by load, so they may be inappropriate from a regulatory standpoint.
Generation energy costs do not vary by circuit.

Third, as described in the answer to Question 5, over-supply events
generally occur simultaneously in most of PG&E’s sub-LAPs. Analysis
using data from January 1, 2017, through August 27, 2020, indicates that
negative or zero sub-LAP prices occurred in approximately 400 hours for
11 of the 15 PG&E sub-LAPs, and approximately 700 hours for the
remaining four sub-LAPs. Of the outliers, Fresno, Kern, and “Other ZP26”
all have significant utility-scale solar generation, but all have sub-LAP prices
whose correlations with average DLAP prices are over 98 percent, indicating
that their prices move almost in lockstep with the other sub-LAPs. Only the
North Coast sub-LAP has both a high number of hours with zero or negative
prices (680) and a lower correlation with DLAP prices (approximately
92 percent).

At the other end of the scale, only the Humboldt sub-LAP has both
higher-than-average DA prices ($1.50/MWh greater than average) and a
relatively low correlation with DLAP prices (88 percent). Humboldt has been
a transmission-constrained area for a long time and is therefore served by
PG&E’s Humboldt Power Plant, so it is not surprising that its energy prices
often diverge from others in PG&E’s service territory. The other sub-LAPs
that are not called out above all have correlations with DLAP prices greater
than 98 percent, and in some cases greater than 99 percent.

In conclusion, PG&E considers that while sub-LAP level energy prices
could potentially provide a more accurate price signal in some areas, using
the DLAP prices as PG&E proposes would capture the vast majority of price
variance, and thus benefit from a DA rate. Differentiating by sub-LAP would
increase customer confusion and increase implementation costs significantly
without a corresponding decrease in generation costs.

How should distribution rates be treated in a dynamic rate scheme? Should
distribution capacity costs be included in a dynamic rate?

As described in more detail in Section D below, PG&E is not proposing
to include distribution rates for its DAHRTP-CEV Pilot rate.
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D. Other Considerations

21

1.

RT Distribution Rates

PG&E’s proposal does not include a RT component for distribution
rates.21 The underlying base CEV rate includes standard TOU differentials
in distribution and these would remain in effect for customers taking the
DAHRTP-CEV Pilot rate. PG&E believes that there would be
load-management advantages to dynamic distribution prices, but it is not as
straightforward as generation pricing that can be implemented based on
system average conditions. More research and analysis need to be
conducted before distribution is added as a RT component.

One of the main obstacles in creating a cost-based RT distribution rate
is that distribution capacity constraints are much more localized. The
Distribution Planning Areas (DPA) do not experience peak loads at the
same times, and some areas have more reserve capacity than others.

A single system-level price with significant volatility can create incorrect
incentives for some circuits/DPAs. PG&E does not believe that a RT
distribution rate would be beneficial without area differentiated pricing.
Additionally, localized distribution pricing can often be temporary in nature—
lasting only for the period where pricing can defer additional investment.
This temporal aspect of any localized RT rate makes the pricing for such a
program highly variable year to year, contributing to the uncertainty for
customers and any investments they may make. Regulatory lag and the
timing of distribution project approvals exacerbates the situation. Finally, as
with varying generation prices by geographic area, incorporating area-based
distribution rates would add substantial complexity to the information and
billing systems and potentially cause confusion for customers with accounts

in multiple areas.

NEM Custome