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February 22, 2023

Honorable Members: 
The California Energy Commission (CEC) is pleased to submit the recently 
adopted commission report, Qualifying Capacity of Supply-Side Demand 
Response Working Group Final Report (Report) and related materials. This 
submission replaces the previously served report, which erroneously contained 
the draft report. The following documents are included in this submission: 

1. Report: The Qualifying Capacity of Supply-Side Demand Response

Working Group Final Report, adopted by the CEC at the January 25,

2023, Business Meeting. 

-side

demand response to the California Public Utilities Commission

(CPUC), as originally requested by the CPUC in Decision 21-06-029

and most recently requested by the CPUC in Decision 22-06-050. In

these decisions the CPUC requested the CEC launch a stakeholder

working group including demand response providers, utilities, industry

associations, and others and make recommendations to address

capacity counting issues associated with supply-side demand

response.

2. Adoption Resolution: Confirming the report was adopted by the

CEC at its January 25, 2023, business meeting.

3. Stakeholder Proposals.  These were not formally adopted by the

CEC but are summarized in the Report and attached here as

requested by CPUC staff to enable further discussion and

.

 CLECA Proposal. This proposal was submitted by the

California Large Energy Consumers Association.

 DSA Proposal: This proposal was submitted by Demand Side

Analytics in coordination with San Diego Gas & Electric.

 OhmConnect Proposal: This proposal was submitted by

OhmConnect.

 CEDMC Proposal: This proposal was submitted by the

California Efficiency + Demand Management Council.

 CEC Staff Proposal: This proposal was submitted by

California Energy Commission staff. The recommended

approach is in large part based on this proposal, but it is

superseded by the Implementation Guide (see below).

4. Implementation Guide: A supplemental document based on the

original CEC Staff Proposal that reflects the final Report
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recommendations and includes additional technical detail on 

implementation. This was not formally adopted by the CEC but is 

attached here as requested by CPUC staff to enable further 

discussion and .

We would be happy to discuss the contents of the Report with CPUC 
commissioners and Energy Division staff and to continue to collaborate as 
necessary. The Report is also available on the Energy 
Qualifying Capacity of Supply Side Demand Response Working Group Final 
Report.  
Sincerely, 
CEC Energy Assessments Division Staff 
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Figure B-2: CSP with and without 94.5% application threshold 
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Figure B-3: CSP with and without 5.8% forced outage adder 















 


 

R.21-10-002  ALJ/DBB/nd3





 

Figure B-4: CSP variations with DR resource of standard deviation 7 MW 
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Figure B-5: Comparison of CSP variations at low levels of underperformance
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RESOLUTION NO: 23-0125-10 

STATE OF CALIFORNIA 

STATE ENERGY RESOURCES  
CONSERVATION AND DEVELOPMENT COMMISSION 

RESOLUTION ADOPTING QUALIFYING CAPACITY OF SUPPLY-SIDE DEMAND 

RESPONSE WORKING GROUP FINAL REPORT  

WHEREAS, the CPUC issued Decision 21-06-029, in Rulemaking 19-11-009 
concerning resource adequacy on June 25, 2021, which requested the CEC to launch a 
stakeholder working group process and make recommendations for a new capacity 
counting method for supply-side demand response; and 

WHEREAS, the CEC launched a stakeholder working group process in July 2021 and 
engaged with stakeholders throughout 2021 and early 2022 to develop interim 
recommendations; and 

WHEREAS, the CEC adopted the Qualifying Capacity of Supply-Side Demand 
Response Working Group Interim Report on February 16, 2022, and CEC staff served 

-10-002 service list; and 

WHEREAS, after considering the CEC interim recommendations and taking comments 
from stakeholders, the CPUC issued Decision 22-06-050 in Rulemaking 21-10-002 on 
June 24, 2022, which requested the CEC to submit its final recommendations to the 
CPUC by February 1, 2023; and 

WHEREAS, the CEC continued the stakeholder working group process throughout 
2022 to develop final recommendations; and 

WHEREAS, the CEC made a draft of the Qualifying Capacity of Supply-Side Demand 
Response Working Group Final Report, including proposed final recommendations to the 
CPUC, available to the public on December 6, 2022, and requested written stakeholder 
comments by December 20, 2022; and 

WHEREAS, the CEC considered the written stakeholder comments received, made 
appropriate revisions, and published the revised version of the Qualifying Capacity of 
Supply-Side Demand Response Working Group Final Report on January 23, 2023, for 
consideration by the CEC at its January 25, 2023, Business Meeting. 

THEREFORE BE IT RESOLVED, the CEC hereby adopts the Qualifying Capacity of 
Supply-Side Demand Response Working Group Final Report along with any changes 
identified in the January 25, 2023 Business Meeting, and directs CEC staff to serve the 

-10-002 service list and take any other action necessary to 
submit these recommendations into that proceeding. 
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CERTIFICATION 

The undersigned Secretariat to the CEC does hereby certify that the foregoing is a full, 
true, and correct copy of a resolution duly and regularly adopted at a meeting of the 
CEC held on January 25, 2023. 

AYE: Hochschild, Gunda, McAllister, Monahan 
NAY: NONE 
ABSENT: NONE 
ABSTAIN: NONE 

Dated: January 30, 2023 

SIGNED BY: 

Liza Lopez 
Secretariat 
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Proposal for Demand Response  
Resource Counting for Slice of Day 

September 2022 

Drafted by Paul Nelson for the  
California Large Energy Consumers Association1 (CLECA) 

The 24-Hourly Slice-of-Day Framework 

The California Public Utilities Commission (CPUC) in D.21-07-014 adopted the Slice-of-
Day framework developed by Pacific Gas and Electric (PG&E). In D.22-06-050, the CPUC 
adopted the 24-hourly Slice-of-Day framework refinement developed by Southern California 
Edison (SCE). No longer would parties submit a resource stack to meet just the peak load, but 
they would have to show resources to cover the load throughout the day. In addition, parties 
using storage would show the resources providing energy used for charging as part of their 
capacity requirements. The following chart depicts an illustrative load serving entity (LSE) 
resource showing under the Slice-of-Day proposal, where the green line represents the LSE’s 
24-hour requirement (load profile plus PRM), and the stacked bars represent the LSE’s portfolio
by resource type.2 Here, the LSE passes the showing because it has satisfied its requirement in
all 24 hours.

In addition to hourly capacity contributions, all resources will still have a single monthly 
qualifying capacity value (QC) approved by the CPUC for the California Independent System 
Operator’s (CAISO’s) need determination process.3 The monthly QC value “for wind and solar 

________________ 
1 CLECA is an organization of large, high load factor industrial customers located throughout the state; 
the members are in the cement, steel, industrial gas, medical gas, pipeline, beverage, cold storage, and 
minerals processing industries, and share the fact that electricity costs comprise a significant portion of 
their costs of production. Some members are bundled customers, others are Direct Access (DA) 
customers, and some are served by Community Choice Aggregators (CCAs); a few members have onsite 
renewable generation. CLECA has been an active participant in Commission regulatory proceedings since 
the mid-1980s, and all CLECA members engage in Demand Response (DR) programs to both promote 
grid reliability and help mitigate the impact of the high cost of electricity in California on the 
competitiveness of manufacturing. CLECA members have participated in the Base Interruptible Program 
(BIP) and its predecessor interruptible and non-firm programs since the early 1980s. 
2 The beige line is the load. 
3 D.22-06-050 Appendix A at 3. 
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will be based on peak hour deliverable capacity based on their profile for that hour”.4 This 
should provide guidance for the monthly QC for DR, as many DR programs also have a profile 
that varies by hour.

Supply-Side Demand Response Resources

The CPUC currently uses the Load Impact Protocols (LIP) to provide capacity values for 
DR for the Resource Adequacy (RA) program. The output of the LIP is a value for each DR
program for each of 12 months (in MW). Each value is an average of the hourly load reductions 
from an assumed call from 4pm–9pm. The load assumption is a monthly peak with a 1-in-2 
weather assumption. Since the Slice-of-Day methodology will no longer use a single monthly 
load target, but have multiple load targets, the status quo of a single MW value is not 
compatible with the Slice-of-Day framework.  

________________ 
4 D.22-06-050 Appendix A at 3.
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An expected load reduction for demand response is required for each 
hour 

Under the 24-hourly slice (by month) proposal, the expected load reduction of a DR 
program during those hours is required to build up an accurate resource stack to meet the 
forecasted load and planning reserve margin requirement.5  

The expected load reduction in an hour should incorporate DR performance history and, 
if applicable, the weather conditions. The regressions and supporting data from the existing LIP 
already produce hourly expected load reductions that can be utilized. For example, the table 
below shows the hourly load impacts for a load reduction from 4pm–9pm from the LIP for 
Southern California Edison’s Summer Discount Plan, which is an air conditioner (A/C) cycling 
program.6 While this example is from 4pm–9pm, a better fit for the DR program could be 5pm-
9pm or 5pm-10pm. Other methods can be used, provided they can produce hourly expected 
values with sufficient accuracy and granularity for the 24-hourly Slice-of-Day proposals.  

 

For the 24-hourly Slice-of-Day proposal, the hourly values for the assumed DR call 
period, including any significant spillover impacts which increase load before or after the event, 
would be used in the resource stack. Spillover can occur for programs that rely on pre-cooling 
or when snap back occurs, such as increasing load after air conditioners that have been turned 
off are turned on again. This type of spillover is an increase in load due to the DR event (either 
before or after it) that is a result of the load interruption, which otherwise would not have 

________________ 
5 Since the load forecast is at the CAISO level, the current practice is to gross up the hourly load impacts 
at the customer delivery point to yield the impact at the CAISO grid. In addition, the customer load 
impacts are grossed up for the avoidance of the planning reserve margin.  
6 The program is available for a 6-hour duration, and other call hours are possible. The negative values 
represent snap back impacts due to increased load after the DR event that otherwise would not have 
occurred.  

SCE-SDP-Commercial
Load Impact

HE MW
16 0
17 28.95
18 23.72
19 18.78
20 14.90
21 12.61
22 -2.81
23 -1.21
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occurred if use of demand response was not necessary.7 Another type of spillover occurs when 
there is a delay in load being restored after a DR event, due to the need to turn facilities back 
on slowly or sequentially, as at an industrial facility.  

As shown in the table below, the hourly load impacts from HE 17-23 (aka 4pm-9pm, the 
5-hour call plus the two hours of spillover) are applied to each hour. For HE 22-23, the other
resources required to meet the load target will increase because of the higher load due to the
spillover effect. This is also shown in the figure below.

________________ 
7 An evaluation should occur to determine the significance of spillover for a particular DR program. If the 
possibility and magnitude of spillover is small, then making an estimation of spillover would needlessly 
increase the cost of measurement. In addition, the planning reserve margin already accounts for load 
forecast error. 

HE
Load 

Target
Demand 

Response

Other 
Resources 
Required

16 95 0 95
17 98 29 69

Peak 18 100 24 76
19 98 19 79

Net Peak 20 94 15 80
21 90 13 77
22 84 -5 89
23 77 -5 82
24 70 0 70
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Minimum Demand Response Program Requirements

To ensure sufficient availability, DR programs should be available a minimum number of 
calls per month and hours per year. Currently, to be counted for resource adequacy a DR 
program must be available Monday through Saturday, for 4 consecutive hours between 4pm 
and 9pm, and at least 24 hours per month from May through September, as shown in the table 
below from the most recent Commission decision establishing the maximum cumulative 
capacity buckets.8  

________________ 
8 D.21-06-029 at 27.
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CLECA recommends most of the availability requirement be retained for a program to 
count for resource adequacy. However, under the 24-hourly proposal, the requirement that DR 
must be available from 4pm-9pm may no longer be necessary. That change would allow an LSE 
to develop DR programs to meet its load requirement shape, such as a LSE with primarily 
commercial load from 8am to 5pm.  

Over time, the availability requirements may need revision after examining various 
scenarios in a reliability study in order to better understand the time period, duration, and 
frequency of possible loss of load events.  

Monthly Qualifying Capacity

In D.22-06-050, the CPUC will still adopt monthly QC values for all resources for the 
CAISO need determination.9 That decision stated QC values “for wind and solar will be based on 
peak hour deliverable capacity based on their profile for that hour”.10 This should provide 
guidance for the monthly QC for DR, as many DR programs also have a profile that varies by 
hour. Using the example from above, if the peak hour is HE18, then the monthly QC would be 
24 MW.

It is important that the hourly value for the peak hour be consistent between the CPUC 
and CAISO RA programs; otherwise, inconsistent results could occur. For example, if the CPUC 
uses 24 MW for HE18 in the slice-of-day, but CAISO uses the HE17-21 average of 20 MW for the 
HE peak hour, then it is possible that the CPUC’s RA program would conclude the LSE is 
resource-sufficient, but the CAISO’s need determination could conclude there is a 4 MW 
shortfall. This would yield conflicting results about resource adequacy.  

________________ 
9 D.22-06-050, Appendix A at 3.
10 D.22-06-050, Appendix A at 3.
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Transmission and Distribution (T&D) Adders 

In D.21-06-029, the CPUC directed a review of the crediting of DR for certain adders as 
part of its QC. These adders are for transmission and distribution losses (the transmission loss 
factor or TLF and the distribution loss factor or DLF), and for the planning reserve margin 
(PRM). The decision retained the TLF and DLF, and asked the CEC Working Group to review 
these adders. Neither the TLF and the DLF, or the PRM adder, was addressed in the February 
16, 2022 CEC Interim Working Group Report. They are being included as part of the follow-up 
work.  

CLECA supports the retention of the TLF and DLF. Additional capacity must be available 
to deliver electricity to end use customers, to overcome T&D losses that are incurred when 
moving the power through the grid. Reducing 1 MW of load results in a greater than 1 MW 
reduction in need at the resource, because the T&D losses are not incurred. The CPUC 
acknowledged this in D.21-06-029, Ordering Paragraph 13, which states the following: 

13. The transmission loss factor (TLF) and distribution loss factor (DLF)
components of the planning reserve margin adder for demand response (DR)
resources shall be retained. The DLF adder shall be incorporated into qualifying
capacity (QC) values for DR beginning in the 2022 Resource Adequacy (RA)
compliance year. For the TLF adder, Energy Division Staff shall continue the
current practice of grossing up RA filings and sending credits to the California
Independent System Operator to account for transmission losses.

The load forecast is at the transmission level, so the load impact at the meter should be 
grossed up for distribution losses to calculate qualifying capacity losses. Distribution losses vary 
among utility distribution systems and may need to be periodically updated. 

Transmission losses should be a credit for the planning process, the same as today, in 
order to reduce capacity need.  

Planning Reserve Margin Adder 

D.21-06-029 adopted a reduction in the PRM adder from 15% to 9% by removing the 6%
in the PRM for forced outages. However, it left open the issue of how the remaining 9% should 
be addressed, and asked the CEC Working Group to address this issue.  

CLECA supports retention of the entire 15% PRM adder, on the grounds that capacity 
requirements are determined as peak load plus the PRM. Reducing load thus eliminates the 
incremental PRM associated with that load. For planning, DR is treated as a load modifier 
because it is non-firm load. Not treating supply side DR in the same way for planning purposes 
results in treating load modifying and supply side DR differently, despite the fact that they both 
effectively create an additional capacity margin by reducing load.  
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CLECA does not support eliminating the 6% share of the 15% PRM for operating 
reserves. If load is reduced, the need for operating reserves is similarly reduced. The CAISO 
should be able to distinguish non-firm load as DR for planning purposes. In operations, the 
operators should be informed of how much load is non-firm and can be shed if needed. This 
certainly applies to reliability demand response resources. 
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Component SCE’s 24-Hourly Slices Proposal11 

Slice Definition 24-Hourly Slices 

Showings Single monthly using a standardized template (to be developed)—LSEs 
must meet their load + PRM in all 24-hours and show sufficient capacity 
to offset battery usage to pass showing. Similar template will be used 
for the year-ahead showing 

Resource 
Capacity 
Counting 

Resource Adequacy Capacity must be deliverable 

Solar and wind will count based on their hourly expected capacity 
profiles—specific methodology (e.g., exceedance, hourly ELCC, or 
other) to be determined in subsequent forum  

Standalone batteries count based on their capacity and duration as 
shown by the LSE; must demonstrate there is sufficient “excess 
capacity” in other hours to support their dispatch (plus losses) 

Hybrid resources: Requires additional stakeholder discussion due to the 
unique and complex issues  

Use-limited resources count based on their capacity and available 
duration as shown by the LSE  

Other resources will have a single counting value (e.g., NQC is eligible to 
be used in every slice)  

Imports must be shown in their available hours 

Load Forecast Gross 

Need Allocation Consistent with CEC proposal. Bottoms up; retain existing coincident 
peak process and shape based on LSEs’ historical load, and adjusted by 
the CEC to ensure system demand is met in each hour on the monthly 
worst-day 

________________ 
11 SCE’s proposal applies to the CPUC’s RA showing process, and does not govern how resources are 
dispatched by the CAISO. 
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Market Product Resource attributes and capabilities are bundled (i.e., no unbundling of 
hourly slices) but resource capacity can be split (e.g., 70% to LSE 1, 30% 
to LSE 2); SCE is not proposing “load trading” but does not oppose 
others proposing it as a potential enhancement to SCE’s 24-hourly slices 
framework 

Energy Market 
Obligation 

“Full capability/all-hour” must offer obligation (MOO) 

Use-limitations Use-limited 24-hour allocation; retain minimum 4-hour daily output 
availability requirement; eliminate flex requirements and MCC buckets 

Penalties for 
Non-Compliance 

Same principles as today: CPUC penalty for failing showing based on the 
hour where the LSE’s showing is the most deficient; CAISO first allocates 
backstop costs to LSEs who fail their showing, and remaining costs (if 
any) to all impacted LSEs 

 

R.21-10-002  ALJ/DBB/nd3




 

 
 

  
 

  
 

 
 
 

R.21-10-002  ALJ/DBB/nd3



Page | 1 

Demand Response Qualifying Capacity Working Group Proposal

Prepared by: 
Demand Side Analytics 

San Diego Gas & Electric

FINAL DRAFT PROPOSAL 
R.21-10-002  ALJ/DBB/nd3



TABLE OF CONTENTS 
1 Introduction .................................................................................................................................... 3 

2 California Context and Motivation .................................................................................................. 5 

2.1 DEMAND RESPONSE RESOURCES AND CAISO PEAKING PATTERNS ......................................................... 6 
2.2 SHORTCOMINGS OF THE CURRENT FRAMEWORK ................................................................................... 9 

3 Proposal ....................................................................................................................................... 12 

Appendix A: Producing the Slice of Day Table....................................................................................... 16 

Appendix B: Slice of Day Applied Example ............................................................................................ 20 

Appendix C: Producing a Time Temperature Matrix .............................................................................. 21 

Appendix D: Time Temperature Matrix Example .................................................................................. 25 

Appendix E: Performance Alignment Metric ......................................................................................... 26 

Appendix F: Bid Alignment Metric ........................................................................................................ 30 

 

R.21-10-002  ALJ/DBB/nd3



1 INTRODUCTION 
This report is prepared for consideration by members of the California Energy Commission (CEC) 
working group on the Qualifying Capacity (QC) of demand response (DR) resources. The proposal 
supersedes the draft proposal submitted on April 28, 2022. Pacific Gas and Electric (PG&E), Southern 
California Edison (SCE), San Diego Gas & Electric (SDG&E), and Demand Side Analytics (DSA) met for 
over 12 work sessions. The group met to formulate workable solutions, develop models, run applied 
tests, and gather feedback from specific entities. In this process, SCE asked questions and provided 
feedback.  PG&E cannot endorse the proposal at this time because they need more time to vet it with 
multiple organizational units. After additional discussion, PG&E will determine whether to support the 
proposal in whole or in part. In addition, the team gathered feedback from CAISO, CPUC, and CLECA to 
ensure we understood their concerns and to identify areas that needed further refinement.  

As the resource mix in California is changing to meet de-carbonization goals, the need for flexible 
resources has increased. As such, it is now more important than ever that we accurately estimate the 
capability of DR resources for planning and operations. However, the process for developing the 
qualifying capacity value of DR resources is complex. DR resources include a wide range of technologies 
and customer segments. They can vary in shape, weather sensitivity, and operating limitations such as 
the maximum event duration, annual hours of dispatch, and the number of consecutive dispatch days. 
While there are many aspects of developing the value of DR resources that will continue to be 
discussed, we seek to answer three main questions in this proposal: 

1) How do we determine the ex-ante DR capability under different conditions? Specifically,
how can we develop ex-ante values that can be used for planning and also reflect how DR is
expected to perform under a range of operating conditions?

2) How are the characteristics of DR accounted for in determining the slice of day values by
month and day? Specifically, how does the approach account for the coincidence of DR with
resource needs and for its limitations on availability, event duration, and frequency of dispatch?

3) How do we measure DR performance? How can we measure whether the ex-ante values used
for planning align with bids and actual event performance?

In addition to answering these questions, our proposal has a few overarching goals: 

Provide greater transparency

Produce a framework that accounts for the characteristics of each resource, including
coincidence with reliability risk, weather sensitivity, resource availability, maximum event
duration, and limitation on the annual hours, monthly hours, and consecutive days of
dispatch

Generate greater alignment between DR planning and operations;

Produce estimates of DR capability that align with the slice of day framework;
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Ensure accurate measurement of the demand reductions delivered

Ensure accurate estimation of resource capabilities under planning conditions

Develop standardized metrics for measuring if bids and actual event performance align
with the ex-ante values

The proposal focuses on technical aspects of how to align the DR outputs to fit the 24-Slice of day 
resource adequacy framework. It does not discuss how and where to simplify the Load Impact 
Protocols, or how and where to simplify the process and shorten the timelines. However, we are open 
to both simplifying the Load Impact Protocols and process improvements to reduce the burden on DR 
providers, the CPUC, and other stakeholders.  

The remainder of the proposal is divided into two main sections and six technical appendices. Section 2 
presents the California context and motivation. Section 3 contains the proposal, which we have 
intentionally kept concise. The appendices include technical detail. Appendices A and B describe how to 
produce the slice day table and the workbook used to test the process. Appendices C describes how to 
produce a time-temperature matrix, and Appendix D contains an applied example. Appendices E and F 
provide examples of a performance alignment metric and a bid alignment metric for illustrative 
purposes. 
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2 CALIFORNIA CONTEXT AND MOTIVATION
The fundamental nature of how electricity is generated, transmitted, distributed, and used in California 
changed substantially in the past ten years and will continue to evolve in the next decade. The single 
largest change affecting California's electric grid is the de-carbonization goals. The penetration of 
intermittent utility-scale renewable generation, mostly in the form of large solar power facilities and
wind farms, has grown substantially in the past decade. In 2021, solar resources delivered up to 13,000 
MW and wind resources exceeded 6,000 MW.1  In addition, residential households and businesses are 
installing behind-the-meter solar, installing battery storage, and increasingly adopting electric vehicles. 

Historically, the electric grid infrastructure has been sized to meet the aggregate peak demand of end 
users with a reserve margin for extreme weather or unforeseen outages. The electric system is unique 
in that it is necessary to balance supply and demand at all times. An imbalance can lead to cascading 
outages and compromise the reliability of the entire grid. Because electricity storage was prohibitively 
expensive in the past, enough supply capacity and flexibility had to be built to accommodate peak 
demands, and enough reserves had to be maintained to withstand unforecasted changes in the supply-
demand balance (e.g., generator and transmission outages). However, the technology for energy 
storage has evolved, and the costs are declining. California's generation interconnection queue includes 
a large amount of battery storage. 

The introduction of large-
scale solar and wind has led 
to fundamental changes in 
planning the electric grid. The 
focus has shifted from 
planning for gross peak 
demand to net peak demand
– electricity demand minus
large-scale solar and wind.
The grid must now focus on
having sufficient dispatchable resources to meet the demand that cannot be met using solar and wind
resources. Figure 1 illustrates the concept of net loads versus gross demand. It shows the electric
demand and the wind and solar production on August 14, 2020, a day when California had experienced
a shortage in resources. While gross demand peaks in the late afternoon, net loads peak a couple of
hours later, when solar production declines as the sun sets. The ongoing changes lead to a cleaner
supply mix, but also affect the magnitude and type of resources and grid services required to maintain

1 CAISO press release. http://www.caiso.com/Documents/California-ISO-Hits-All-Time-Peak-of-More-Than-97-
Percent-Renewables.pdf

Figure 1: CAISO Gross versus Net Loads on August 14,2020
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reliability. They place a premium on flexible resources: enough flexibility is needed to adjust supply to 
meet fluctuations in demand and fill gaps when solar and wind power are unavailable.  

In 2020, California experienced a confluence of extreme weather and widespread fires, leading to a 
historic number of CAISO emergency events, including rolling blackouts. The emergencies occurred 
due to a mix of high demand, unusual weather conditions, lower than forecasted solar output, operator 
forecasting error, and planning paradigms focused on gross demand rather than net loads. Demand 
response played a critical role in helping reduce demand when resources were needed. In 2020, the 
resources shortages did not occur when gross peak demand was at its highest but later in the evening
when net loads (demand minus solar and wind) peaked. 

Figure 2: Historical CAISO Alerts, Warnings, and Emergencies

2.1 DEMAND RESPONSE RESOURCES AND CAISO PEAKING PATTERNS  

Historically, demand response programs have been designed to reduce peak demand and offset the 
need for additional peaking capacity. When, where, how often, and for how long DR resources are 
needed are evolving due to the introduction of large amounts of intermittent renewable resources.  

A fundamental characteristic of power system planning is that a small number of hours drive a 
significant share of costs. Electric prices climb sharply when the grid is strained due to high demand, 
generator outages, transmission outages, fluctuations in power output, or forecast error. Resource 
shortages typically occur due to high net load demand levels and a combination of generator outages, 
transmission outages, low imports, or unforecasted fluctuations in solar or wind output. 

Figure 3 shows the concentration of CAISO high net load hours and days. The panel to the left is a load 
duration curve, which ranks the top 5% of hours based on net loads from highest to lowest. The panel 
to the right shows the hourly patterns on the ten days with the highest CAISO net loads. Net loads are 
the primary driver of resource capacity needs and are highly concentrated. The net loads in roughly 1% 
of the hours in the year drive the need for 18% of the capacity resources (over 9,000 MW with the 
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reserve margin). Moreover, the timing of the high net loads is concentrated in the summer months and 
on specific hours. Figure 4 shows a heat map of CAISO net loads in 2020. Even in unusual years, such as 
2020, the risk of resource shortages is concentrated in a limited number of hours in the summer months 
and driven by heatwaves.  

Figure 3: CAISO Concentration of High Net Load Hours and Days

Figure 4: Heat Map of CAISO Net Load in Summer 2020

High net loads are closely related to resource shortages, as measured by CAISO emergency notices, 
which are directly linked to the available reserve margin. Figure 5 shows the relationship. The 
probability of resource shortages in 2019-2021 was directly linked to net loads. The risk of resource 
shortages was highest when loads exceeded 40,000 MW. 
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Figure 5: 2019-2021 Relationship Between Net Loads and CAISO Emergency Events

In 2021 and 2022, CAISO and the CEC, respectively, conducted reliability planning studies and 
quantified the risk of resource shortfalls using loss-of-load probabilities (LOLP) or expected unserved 
energy (EUE). The results from the studies also indicate the risk of resource adequacy shortages is 
highly concentrated in a limited number of hours. 

Figure 6: Risk of Capacity Shortfalls is Highly Concentrated in Limited Hours

To help meet resource adequacy requirements, DR resources need to be dispatched in the right months 
and right hours when net loads are high. Because net loads drive planning needs, the framework of DR 
qualifying capacity must account for the level of solar and wind penetration. DR includes a wide range 
of resources ranging from residential thermostats and behind-the-meter batteries to large industrial 
customers, each with differing capabilities on when, how often, how long, and how much demand 
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reduction they can deliver. It is our position that any resource adequacy and qualifying capacity 
framework must properly incorporate and model the use limitations of DR resources and their 
coincidence with resource needs. DR resources also interact with battery storage. Both resources 
effectively aim to shave the net load duration curve, targeting the hours when resources are needed 
most. Higher amounts of peak shaving resources effectively mean that the resources must be 
dispatched more often to shave the load duration curve.   

The main takeaways are simple: 

Planning has shifted from gross loads to net loads. Wind and solar are effectively the
base supply resource but are inherently intermittent.

Electricity infrastructure costs are currently driven by net loads which are highly
concentrated, peaking on a limited number of hours and days. Over 9,000 MW of
capacity resources (18%) are needed due to high net loads in less than 1% of hours.

Empirically, high net loads are closely linked to resource shortages. The likelihood of
shortages increases as net loads grow.

To deliver resource adequacy, DR resources need to be dispatched in the months and
hours when net loads are high. Because net loads drive planning needs, the DR QC
framework must account for the level of solar and wind penetration. DR resources are not
needed for all the roughly 720 hours each month to ensure resource adequacy.

DR also interacts with battery storage since both resources have use limitations; target
the hours when resources are needed most; and aim to shave the net load duration curve.

2.2 SHORTCOMINGS OF THE CURRENT FRAMEWORK 

The current framework is often referred to as the Load Impact Protocol (LIP) framework. The Load 
Impact Protocols were designed to produce standardized outputs to use to track historical performance 
and to inform planning and resource adequacy. The protocols themselves did not specify how load 
impacts should be used for resource adequacy, did not limit the ability to run updates, and did not set 
the timelines for approval. Subsequent decisions by the CPUC led to the use of the average hourly 
impact over the availability window (4-9) to produce a monthly qualifying capacity value and set forth 
the process and timelines for approval of qualifying capacity. At the time the LIP protocols were 
approved in 2008, resource adequacy was driven by system gross peak loads, while today they are 
driven by net loads.  
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Table 1: Summary of Current Process 

Component Detail 
What were the 
actual demand 
reductions 
delivered under 
the conditions 
called (ex-post 
impacts)? 

For simplicity, these are called ex-post impacts. The goal is to provide the most 
accurate estimate of the delivered demand reductions. Most evaluations 
conduct accuracy tournaments testing different models, and many rely on 
matched control groups with difference-in-differences using smart meter data. 
The protocols require producing hourly results for each event in a standardized 
format, including information about the number of participants called, event 
start and end times, weather conditions, and confidence intervals. It also 
requires validation of the accuracy of the method used to produce the load 
impacts. Notably, the CAISO settlement does not match the evaluation results. 
CAISO settlement usually relies on heuristic methods – e.g., same hour 
average for the past ten (10) days – which can be implemented quickly and is 
easier for customers to understand.  

What is the 
magnitude of 
program 
resources 
available under 
standard planning 
conditions (ex-
ante impacts)? 

For simplicity, these are called ex-ante impacts. They rely on developing a 
predictive model using hourly reductions from historical events, typically the 
most recent three years. The objective is to model how reductions vary as a 
function of weather, hour-of-day, hours into the event, and other factors (e.g., 
cycling strategy, location, etc.). This model is then used to predict demand 
reduction capability for each hour under 1-in-2 and 1-in-10 weather conditions 
and standardized dispatch hours that align with resource adequacy planning 
(currently 4-9 PM). The results are hourly tables with the load reduction 
capability for each month for 1-in-2 and 1-in-10 weather years 

What value is 
used to determine 
the qualifying 
capacity? 

Even though the outputs are hourly, the CPUC currently uses the average for 
the 4–9 PM time period under 1-in-2 utility peak conditions to determine the 
qualifying capacity for each month. The CPUC also specifies minimums a DR 
resource must meet to qualify for capacity. Currently, DR resources must be 
available Monday through Saturday for four (4) consecutive hours between 4 
PM and 9 PM, and at least 24 hours per month from May to September. The 
DR qualifying capacity per customer relies on the load impact evaluation from 
two years ago (e.g., the 2023 qualifying capacity is based on the 2021 
evaluation). Demand response providers can update enrollments, but only 
under limited circumstances.  

In practice, utilities, CAISO, planners, operators, and program managers need to understand the 
magnitude of resources available for different hours under various temperature conditions, for different 
start times, and for different event durations. Actual events reflect on-the-ground decisions and do not 
always align with planning values. Specifically, actual weather conditions do not frequently match the 
1-in-2 and 1-in-10 weather year planning conditions, and the event start times and durations often
differ from the 4-9 PM resource adequacy window. Moreover, DR events are called for multiple reasons 
–testing or evaluation, economic dispatch, and reliability-related alerts, warnings, and emergencies.
The current process has several limitations, summarized in Table 2. 
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 Table 2: Limitations of Current DR Qualifying Capacity Framework 

Limitation Explanation 
It does not 
incorporate the 
hourly capability of 
the resources 

The current approach uses the average hourly load impacts from 4-9 PM 
under 1-in-2 peaking conditions for each month. It does not reflect the hourly 
load reduction capability, even though ex-ante values are produced on an 
hourly basis.  

It does not fully 
factor in the 
coincidence of the 
resource shape 
with the risk of 
capacity shortages 

The risk of capacity shortages is highly concentrated on specific hours when 
net loads are high, as shown by the recent CAISO and CEC reliability studies. 
Many DR resources are also tied to an underlying load shape – e.g., air 
conditioners or C&I load – and some of those resources deliver larger demand 
reductions when weather and demand are more extreme. Simply put, not all 
hours between 4–9 PM are equal. Thus, the coincidence of the DR resources 
with the hours when the risk is highest should be a critical component of 
determining the DR qualifying capacity value.   

Is difficult to assess 
if performance 
during operations 
and bids into 
CAISO and align 
with the planning 
values 

Actual events reflect on-the-ground decisions and do not always align with 
planning conditions. The actual weather conditions often do not frequently 
match the 1-in-2 or 1-in-10 weather conditions, and the event start times and 
durations often differ from the 4-9 PM resource adequacy window. Because of 
the format of the outputs, it can be difficult to compare the resource 
capability under planning conditions to bids or to compare them to the 
performance during actual events. This is particularly true for weather-
sensitive programs that deliver lower reductions on milder days and larger 
reductions on hotter days when resources are needed most. 

In addition, the comparisons are sometimes inconsistent about whether the 
behind-the-meter demand reduction are scaled up to account for 
transmission and distribution line losses or the planning reserve margin. Last 
but not least, evaluation results are often used to assess performance, which 
does not always match the CAISO settlement. CAISO settlement is typically 
conducted using heuristics – day matching baselines – which are easy to 
understand and easy to compute. By contrast, evaluations often use accuracy 
tournaments, control groups, and techniques such as difference-in-difference 
regression models.  

It lacks the 
flexibility needed 
for the 24-hour 
slice of day 
resource adequacy 
framework 

The existing framework aligns well with the new 24-hour slice of day resource 
adequacy framework in several aspects. The demand response capability is 
produced by month and hour for standardized 1-in-2 and 1-in-10 system peak 
conditions and reflects spillover effects (e.g., pre-cooling and snapback). 
However, DR providers will need the flexibility to target the hours that 
maximize value and coincide with need. A standard 4–9 PM dispatch window 
may not be adequate. Several DR resources can deliver reductions for more 
than five hours and are also available outside of 4–9 PM. Resources that 
experience performance decay, such as thermostat control programs, can 
maximize value by avoiding early dispatch and targeting the most critical 
hours.  
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3 PROPOSAL 

The current method requires producing hourly results for each event in a standardized format, including 
information about the number of participants called, event start and end times, weather conditions and 
confidence intervals. It also requires DR providers to produce estimates of DR capability by month and 
hour for 1-in-2 and 1-in-10 planning conditions that are ground in actual event performance when 
possible. The core elements of the existing framework align well with the slice-of-day resource 
adequacy framework, which also requires estimates of resource capability by month and hour-of-day.
The proposal has nine main elements. 

The Load Impact Protocols (LIP) should be retained but modified to address the 
24-hour slice-of-day framework. Specifically, the protocols should continue to: 

Require that ex-ante load impact be grounded on actual event demand 
reductions when possible
Require reporting of hourly load impacts for each event in a standard hourly 
format
Require reporting of resource capability under planning conditions (ex-ante 
impacts) on an hourly basis for each month
Provide flexibility in methods and models for ex-post evaluation and ex-ante 
impacts. Based on over a decade of applied experience, it is clear that no 
single ex-ante model fits all programs. Rather than focus on the models, we 
believe the focus should be on standardized outputs and transparency.

The team is open to modifications to simplify, add transparency, and further 
standardize outputs. The team is also open to streamlining the process to make it 
more concise and timely. However, modifications to the load impact protocols 
require technical expertise and testing – they should be done with caution. 

Modifications to the Load Impact Protocols should include: 

Aligning weather conditions with the worst day of the month as defined in 
resource adequacy.
Allowing DR providers flexibility to target the hours that maximize value and 
coincide with need (i.e., don't force everyone into 4–9 PM) while taking into 
account: 

The coincidence of the resource with the risk of capacity shortages
The availability of the resource as defined by the program rules (e.g., 
12–9 PM) by month, hour, and weekday/weekend conditions
Max event duration
Spillover effects such as snapback, pre-cooling, or persistence of load 
reductions beyond the event window (for non-residential).
Minimum requirements for annual maximum dispatch hours, monthly
maximum dispatch hours, and maximum consecutive days
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Ensuring the load impacts for the worst day of the month is an output of the
ex-ante impacts
Produce a summary 24-slice of day table that shows impact of the resource
for all 24 hours for each of the 12 months on the worst day. The table must
meet the resource adequacy requirements, match the load impact protocol
tables, and include all spillover effects. The below table serves as an example.

Production of a Time-Temperature Matrix for weather-sensitive resources
using a standard output format upon request. A time-temperature matrix
quantifies the relationship between demand reductions, temperature
conditions, the hour of the day, event start times, and hours into an event. It
is based on the same model used to produce ex-ante impacts under planning
conditions. Including a time-temperature matrix would better reflect the
range of the resource capabilities that are not captured by a single planning
value for each month (or a 24-hour profile for each month) and help bridge
the gap between operations and planning

We note that the request for flexibility in choosing the event window is not without 
boundaries. The resource needs to fulfill the minimum resource adequacy 
requirements, as they are defined.Once the minimum requirements are met, the DR 
provider can choose additional hours to show DR impacts. However, once a DR 
provider has elected the hours to show reductions, it cannot modify them since it 
fundamentally alters the 24-hour slice of day stack. To illustrate, consider a resource 
that can be dispatched for six event hours and assume resource adequacy requires 
resource between 4 PM – 9 PM, with a four-hour duration minimum. The resource 
could elect to show a 3–9 PM or a 4–10 PM reduction window. In both cases, it would 
need to include all spillover effects, whether positive or negative, for all 24 hours (if 
any). 

The goal of the modifications is to show the full effects of the DR, good and bad, 
across all 24 hours, consistent with the 24-slice-day framework. 
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The long-term DR qualifying capacity methodology should be applicable to both 
supply-side and load-modifying DR resources

A single entity (CPUC, CEC, CAISO) should produce the reliability risk heatmap in 
advance (e.g., 18 months before the RA compliance year). This enables DR 
providers to adjust programs and slice-of-day estimates to coincide with the hours 
when resource needs are greatest.

The ex-post load impact from evaluations should be used as the basis for 
performance:

The impacts are more use the best available method and typically rely on an
accuracy tournament or matched control groups with difference-in-
differences
There is a long history of load reductions in a standard template (since 2008)

CAISO should allow evaluation results to be used for settlement if: 

The evaluation plan is produced in advance of the season
The results are produced within the settlement period
The statistical analysis code to produce the results is made available to CAISO
for replication

Develop a standardized performance alignment metric. The main objective of this 
metric is to assess if the actual performance during operations aligns with the 
historical forecasted capability at the meter, given the conditions actually 
experienced during operations and the resources dispatched. By design, the metric is 
centered on 1.00, with values above 1.00 indicating overperformance and values 
below 1.00 indicating underperformance. We introduce an applied example of 
calculating the metric. Still, we recognize that stakeholders may want additional 
discussion and the opportunity to test it in practice before it is adopted. The metric 
and workbook with underlying calculations would be available to the CPUC, CEC, and 
CAISO upon request. 

Develop a standardized bid alignment metric. The main objective of this metric is 
to assess if the bids align with the historical forecasted capability, given the 
conditions actually experienced. By design, the metric is centered on 1.00, with values 
above 1.00 indicating overperformance and values below 1.0 indicating 
underperformance. We introduce an applied example of calculating the metric. 
However, we recognize that stakeholders may want additional discussion and the 
opportunity to test it in practice before it is adopted. The metric and workbook with 
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underlying calculations would be available to the CPUC, CEC, and CAISO upon 
request.

Work out the methodology for the monthly qualifying capacity value in the 
Resource Adequacy Working group, starting with the one on September 21, 2022.  
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APPENDIX A: PRODUCING THE SLICE OF DAY TABLE 
The figure below outlines the key steps for producing a slice of day table. Each step is outlined in 
greater detail with an example in the table on the following page. The process can also be used to 
produce monthly qualifying capacity values consistent with the slice of day framework.  

 

1. Single entity 
produces risk 

allocation 
(LOLP/EUE/Proxy) 
by month and hour 

in advance

2. Risk weights are 
developed for each 
month that add up 
to 100% across all 
24 hours for each 

month.  

3. Evaluation 
produces table of 

resource capability 
by hour for worst 

day in each month

4. DR provider 
optimizes dispatch 
hours to align with 

risk allocation

5. Produce the 
Slice of Day Load 

Impact Table 
(Table3 x Table 4) 
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APPENDIX B: SLICE OF DAY APPLIED EXAMPLE

Slice of Day and 
Monthly QC example 
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APPENDIX C: PRODUCING A TIME TEMPERATURE 
MATRIX 
A Time-temperature quantifies the relationship between demand reductions, temperature conditions, 
hour of the day, event start times, and hours into an event. Importantly, a TTM is developed using the 
same predictive model used to produce the ex-ante planning impacts under standard conditions. 
Including a time-temperature matrix would better reflect the range of the resource capabilities for 
these different conditions that are not captured by a single planning value for each month (or a 24-hour 
profile for each month). A TTM has multiple uses:  

 It can be used for operations and bidding.  

 It can be used to compare the historical ex-ante forecasts to the bids submitted, 

 It can be used to compare actual event performance to historical event forecasts, and  

 It can be used to simulate the resource availability for different weather years, a common 
application in planning 

 

Figure 7 shows example outputs of a simple TTM developed for SCE's Summer Discount Plan 
Residential (SDP-R) Program. For this program, the only independent variables used to develop the 
TTM were temperature (indexed to the San Dimas weather station) and hour of day. Impacts shown in 
the matrix are static and represent the expected participant-level impact for a territory-wide event for 
the given hour and temperature. 
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Figure 7: SDP-R Time-Temperature Matrix

Temp
Hour Ending

17 18 19 20 21 
105 1.16 1.08 1.05 0.93 0.79 
104 1.15 1.07 1.04 0.93 0.79 
103 1.14 1.06 1.03 0.92 0.78 
102 1.13 1.05 1.02 0.91 0.77 
101 1.11 1.04 1.01 0.90 0.76 
100 1.09 1.02 0.99 0.88 0.75 
99 1.08 1.00 0.97 0.87 0.74 
98 1.06 0.98 0.95 0.85 0.72 
97 1.03 0.96 0.93 0.83 0.70 
96 1.01 0.94 0.91 0.81 0.69 
95 0.98 0.91 0.89 0.78 0.66 
94 0.96 0.89 0.86 0.76 0.64 
93 0.93 0.86 0.83 0.73 0.62 
92 0.89 0.82 0.80 0.70 0.59 
91 0.86 0.79 0.76 0.67 0.57 
90 0.82 0.76 0.73 0.63 0.54 
89 0.78 0.72 0.69 0.60 0.51 
88 0.74 0.68 0.65 0.56 0.47 
87 0.70 0.64 0.61 0.52 0.44 
86 0.66 0.59 0.57 0.48 0.40 
85 0.61 0.55 0.52 0.43 0.37 
84 0.56 0.50 0.48 0.38 0.33 
83 0.51 0.45 0.43 0.34 0.29 
82 0.46 0.40 0.38 0.29 0.24 
81 0.41 0.35 0.32 0.23 0.20 
80 0.35 0.29 0.27 0.18 0.15 

The method for calculating a time-temperature matrix is relatively straightforward. The first step for 
calculating a time-temperature matrix is to develop a model that predicts impacts for the average 
customer as a function of temperature. This will be the same model that is used to develop weather-
normalized ex-ante impacts as a part of the annual reporting process for demand response. Below is a 
sample equation for modeling impacts as a function of temperature. This is the equation that was used 
to predict impacts for the TTM in Figure 7. 

=  + + + + 
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Model Term Description 
Impacti Average impact in kW during interval i 

 The model intercept 
Temp Temperature at San Dimas Weather Station 
Temp² Square of Temperature at San Dimas Weather Station 
Hour * Temp Interaction term between hour and temperature 

1- 3 Regression coefficients 
i Error term 

Once the model has been developed, the matrix is created by predicting impacts for the expected 
temperature range you would expect the program to operate in (in the above example the temperature 

- for the expected operating hours of the program (in the above example 
the operating hours range from 4-9 PM). For programs where there is event decay the matrix can also 
include variation in impacts based on the event hour. 

Due to the varied nature of DR resources, it is important to require standard formatting so that 
different resources can be compared to one-another. The load impact protocols currently require 
standardized reporting of performance during actual events (ex-post impacts) and require the 
standardized reporting of hourly demand reduction capability for standardized monthly system peak 
days conditions (ex-ante impacts). We recommend that any additional data provided also require 
standardized reporting. 

The actual model underlying the TTM and ex-ante impacts can vary due to the diversity of programs, 
but the outputs need to be standardized to include the same columns and use pre-specified weather 
stations by Sub-LAP.  Below is the recommended data structure for the model outputs. The key 
outputs include the resource, the location, the event start time and duration, the hour of the event, and 
the average daily temperature. In this output we include the per-unit impact so that the impacts can be 
scaled if enrollment changes.  

Table 3: Time Temperature Matrix Standard Output Format 

Resource 
Name 

Location  
(Sub-LAP) 

Hour 
of Day 

Event 
Hour 

Start 
Time 

Avg. 
Temperature 

Event 
Duration 

Forecasted per Unit 
Impact (kW) 

Resource A SCEC 20 1 7 PM 90 5 1.19 

Resource A SCEC 21 2 7 PM 90 5 1.10 

Resource A SCEC 22 3 7 PM 90 5 1.06 

Resource A SCEC 23 4 7 PM 90 5 0.96 

Resource A SCEC 24 5 7 PM 90 5 0.80 

Resource A SCEC 20 1 7 PM 89 4 1.16 

Resource A SCEC 21 2 7 PM 89 4 1.07 

Resource A SCEC 22 3 7 PM 89 4 0.99 

Resource A SCEC 23 4 7 PM 89 4 0.97 

Resource A SCEC 19 1 6 PM 89 4 1.18 
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Resource A SCEC 20 2 6 PM 89 4 1.09 

Resource A SCEC 21 3 6 PM 89 4 1.00 

Resource A SCEC 22 4 6 PM 89 4 0.89 

Resource A SCEC 19 1 6 PM 88 4 1.10 

Resource A SCEC 20 2 6 PM 88 4 1.03 

Resource A SCEC 21 3 6 PM 88 4 1.00 

Resource A SCEC 22 4 6 PM 88 4 0.88 

Resource A SCEC 18 1 5 PM 88 4 1.15 

Resource A SCEC 19 2 5 PM 88 4 1.03 

Resource A SCEC 20 3 5 PM 88 4 1.02 

Resource A SCEC 21 4 5 PM 88 4 0.91 
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APPENDIX D: TIME TEMPERATURE MATRIX EXAMPLE

TTM Example.xlsm
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APPENDIX E: PERFORMANCE ALIGNMENT METRIC
The performance alignment metric aims to determine whether actual performance during operations 
aligns with the forecasted capability used for planning (ex-ante impacts). The example metric is a ratio 
between the historic performance (ex post impacts) and the planning values developed from the 
historic ex ante model for the same weather and dispatch conditions. This comparison would be done 
for all events awarded for a given evaluation year. A ratio 0f 1.0 would indicate perfect alignment 
between performance and planning, a value greater than 1.0 would indicate that the actual 
performance during operations is greater than the values indicated by the planning model, and a value 
less than 1.0 would indicate that the actual performance for operating conditions is lower than the 
values indicated by the planning model.

The main concept is creating a standardized metric that is easy for all parties to understand and has a 
transparent calculation method. This metric can let implementers, planners, and CAISO know if there 
needs to be an adjustment to the planning model in the long term so that there is greater alignment 
between actual performance and the forecasted performance.

The figure below illustrates the key steps for developing the comparison between ex ante values and 
bid values. We discuss each step in greater detail in the table below.  
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APPENDIX F: BID ALIGNMENT METRIC
The bid alignment metric aims to determine whether historic bids align with the forecasted capability 
used for planning (ex-ante impacts). The example metric is a ratio between the historic bidding values 
and the capability forecasted by the historic ex-ante model. We recommend narrowing the comparison 
to the top 100 net load hours for each year for simplicity and because these hours are when DR 
resources are most needed. A ratio 0f 1.0 indicates full alignment between operations and planning, a 
value greater than 1.0 means that the bid values were greater than the capability forecasted by the ex-
ante model, and a value less than 1.0 would indicate that the bid values are lower than the values 
indicated by the planning model.

The goal of the bid alignment metric is to use a standardized metric that is easy for all parties to 
understand and has a transparent calculation method. This metric can let implementers, planners, and 
CAISO know if there needs to be an adjustment to the planning model or the bidding process to 
improve alignment.

The figure below illustrates the key steps for developing the comparison between ex-ante values and 
bid values. The table below details the steps to produce the bid alignment metric.
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Introduction 

Since the California Public Utilities Commission (Commission) affirmed the applicability of the Demand 

Response (DR) Load Impact Protocols (LIPs) to third-party DR in Decision (D.) 19-06-026, it has 

 burdensome and inefficient, both for third-party DR 

providers (DRPs) who participate in the Resource Adequacy (RA) market, as well as Energy Division 

Staff. One potential way to mitigate these problems is to streamline the LIPs so that evaluations are easier 

to perform while ensuring they remain sufficiently robust for the Energy Division to conduct an informed 

alifying Capacity (QC) value, OhmConnect proposes that: 

1. Certain protocols be streamlined or eliminated; 

2. the evaluation process be simplified and shortened; and 

3. that transparency around the determination of QC values from ex ante estimates be increased. 

Each of these is discussed further below. 

Why is simplification necessary?  

The purpose of this proposal is to winnow down the LIP requirements to just those that are necessary for 

the determination of RA QC. At nearly 150 pages, the current LIP Guidance document is intimidating and 

incredibly confusing to DRPs. Many spend considerable time and effort determining which protocols are 

relevant and end up producing outputs that are not useful for RA QC. In a process where the learning 

curve is already steep, the continued inclusion of protocols/requirements that are not applicable only 

serves to increase the perceived barrier to entry and causes frustration for DRPs undertaking the 

evaluation for the first time. 

The LIP guidance document should be as simple and to-the-point as possible for DRPs undertaking the 

evaluation for RA QC purposes only.  

Does this proposal apply to all DRPs? 

This proposal is intended to apply to DRPs that are undertaking the evaluation for the purposes of 

receiving an RA QC only (i.e., most LIP reports done by third-party DRPs). Some protocols, while 

completely unnecessary for RA, may still be useful for long-term planning and other purposes. To that 

end, it may be necessary to retain two version of the LIP guidance document: the full document as it 

exists today for a broader set of applications, and a briefer document for DR RA QC. 

How does this proposal apply to the 24-hour slice-of-day framework? 

This proposal does not affect the methodological approaches as described in the present LIPs; it simply 

removes unnecessary outputs and shortens the process. To that end, it can be compatible with any number 

of approaches to modify the LIP outputs for the slice-of-day RA program. OhmConnect does not opine on 

any individual proposal here. However, the need to eliminate unnecessary analyses and processes that 

exist today is only amplified if the modification of the LIPs to comport with the 24-hr framework 

increases the cost and complexity of the evaluation.  
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Summary of Proposed Changes 

Table 1. Summary of Proposed Changes 

Group Protocol Summary Proposed Disposition 

Evaluation 

Plan 

1 Evaluation plan is required 

Replace the narrative with a standardized 

tabular form 

Mandatory only for DRPs performing 

evaluations for the first time or if material 

changes to the DR program or evaluation 

approach are expected 

2 

Requirements beyond resource 

planning and additional to protocol 

4-27, i.e., resource adequacy

Eliminate 

3 
Questions/issues that must be 

addressed by the evaluation plan 

Mandatory only for DRPs performing 

evaluations for the first time or if material 

changes to the DR program or evaluation 

approach are expected 

Ex post 

for event-

based DR 

4 
Hour-of-day and daily impact 

estimates 
Keep 

5 Average and total impact Eliminate. Not a useful reporting metric. 

6 Percentile-based uncertainties Keep 

7 Tabular output format Keep 

8 Reporting requirements 

Keep at individual event OR representative 

monthly roll-up level if no of events > n:  

list of events

No. of customers enrolled

No. of customers called

Event start and end times

Eliminate typical and average event day 

9 
Error metrics for day matching 

results 
Keep 

10 
Error metrics for regression method 

results 
Keep 

Ex post 

for non-

event-

based DR 

11 
Hour-of-day and daily impact 

estimates 
Eliminate 

12 Average and total impact Eliminate 

13 Percentile-based uncertainties Eliminate 

14 Tabular output format Eliminate 

15 Reporting requirements Eliminate 
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16 
Error metrics for regression method 

results 
Eliminate 

Ex ante 

17 Ex ante based on ex post results Keep 

18 
Hour-of-day impacts for all day 

types 

Keep for slice-of-day purposes; 

Align required "day type(s)" with the adopted 

SOD program 

19 
Change in monthly/annual energy 

use 
Eliminate 

20 
Uncertainty-adjusted impacts by 

percentile. 
Keep 

21 Tabular reporting format 
those required for the RA program 

22 

Estimates for typical event, average, 

and system peak day types (1-in-2 

and 1-in-10) 

Keep RA-relevant day type(s) only 

(Currently, this is monthly system peak under 

IOU 1-in-2 weather) 

23 
Statistical tests and methods (same as 

10,16 regression statistics) 
Keep 

Misc. 

technical 

24 Portfolio adjustments Eliminate 

25 Sampling requirements Eliminate 

Evaluation 

report 
26 

Evaluation report requirements Keep as optional 

Study methodology Keep 

Validity assessment Keep 

Detailed study findings 

Mostly keep 

Eliminate comparison to prior year's study in 

ex ante. This introduces confusion when 

done for third-parties that receive a QC based 

on a two-year old analysis and may sell only 

a portion of the QC. 

Process 

and public 

review 

27 Process and public review 

Shorten process; eliminate public review 

unless common transparency metrics are 

adopted 
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Description of Proposed Changes 

This sections below review each of the proposed changes to the outputs and process. A summary is 

provided in Table 1, above. The final set of proposed protocols is provided in Appendix A. 

Proposed Changes to Outputs (Protocols 1-26) 

 Protocols 1, 3, and part of 26 (evaluation plan): These protocols require the submission of an 

evaluation plan and specify requirements for its content. 

Proposal: In instances where a DRP has done LIP evaluations for several years, and very little has 

changed in terms of the program or the methodological approach, the evaluation plan loses value. To 

reduce time and cost as well as the review burden placed on ED staff evaluation plans should only 

judgment, material changes are expected in the methodological approach. If judged valuable, the 

Commission may require all other DRPs to submit a brief filing stating that their evaluation approach 

remains unchanged from the prior year.  

The Commission may also consider replacing the current narrative format with a standardized 

template that asks the evaluator to respond to a prescribed set of questions. In addition to reducing the 

time-intensity of this exercise, an evaluation plan that solely requires responses to a simple table or 

form may facilitate Staff review and DRP-to-DRP comparisons. A template is provided in Appendix 

B. 

 Protocol 2 (evaluation plan): This protocol requires DRPs to state whether the evaluation is 

intended to meet the requirements beyond long-term resource planning. 

Proposal: For third-party DRPs are undertaking this evaluation only for the purposes of receiving a 

QC value, this protocol is moot and can be eliminated. 

 Protocol 5 (ex post)/Protocol 19 (ex ante): These counterpart protocols require that average mean 

change in energy use per year be reported for all participants and for the sum of all participants on a 

DR resource for the year over which the evaluation is conducted.   

 

Proposal: Protocols 5 and 19 should be removed in their entirety for load impact evaluations 

performed solely for determining the QC value of third-party DR. Annual averages are not necessary 

for the assignment of QC and are not telling for highly seasonal resources. 

   

 Protocol 8 (ex post): This protocol describes the day types and level of aggregation for which load 

the evaluation period (typically, over a year).  

 

Proposal: The average event day impact over the course of a year does not lend itself to the 

calculation of ex ante impacts for the purposes of QC because QC values are assigned monthly.  

Moreover, for weather-sensitive or other seasonal resources, a yearly average event day may not be 

very instructive.  For these reasons, the requirement to calculate ex post impacts (both per customer 

and in aggregate) for the average event day should be eliminated.  

 

 Protocols 11-16: These protocols discuss evaluation methods for non-event based DR programs. 
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Proposal: These protocols are not applicable to third-party DR, all of which is market-integrated, and

should be removed in their entirety. 

Protocol 22: This protocol specifies the analyses required for each day type using CAISO and IOU 1-

in-2 and 1-in-10 weather conditions

Proposal: The day types and weather conditions should align with the requirements of the RA

program. All extraneous scenarios should be eliminated.

-in-2 weather conditions is

needed to estimate the QC value for RA purposes and should be the only scenario required by the

protocol. -in-2 weather

conditions and calculating anything under 1-in-10 weather conditions is not relevant to estimating the

RA QC value of a DR resource and therefore represents unnecessary costs to the DRP to produce and

describe.

Note that while the CAISO performs modeling under 1-in-10 weather conditions, the outputs of third-

-in-10 scenarios are not used as inputs by the CAISO in these exercises or

any other agency for any purpose. Moreover, given that approved QC often does not match the ex

ante model predictions, it would be inappropriate for any external party to use the unapproved ex ante

outputs for any planning purposes.

Protocol 26: This protocol specifies the format and content of the load impact evaluation reports.

One requirement of t

and those previously obtained in other studies and those previously used for reporting of impacts

toward resource goals, and a detailed explanation of any significant differences in the new impacts

Proposal: Some portions of this protocol should be eliminated because prior studies may not always

be relevant.  For example, studies using a methodology different from the LIPs would be like

comparing apples to oranges.  Even prior-year reports using the LIPs will often not be useful if a

customers, enabling technologies, and customer location.  Furthermore, DRPs that are new to the

California market will have no prior-year studies.

Define number of forward-projection years: IOUs have traditionally forecasted ex ante impacts a

decade ahead. Third-party DRPs have thus far been asked to project impacts for three years out to

match the three-year forward procurement requirement of Local RA. However, QC is only approved

one-year forward; the subsequent two-year modeling is not approved or used at all. Therefore, it is

currently unclear what value three-year forward projections serve in third-party load impact

evaluations.

Proposal: The simplified LIPs should clarify the forward forecast requirements and how these

requirements interplay with the final approved QC. If a DRP is required to provide impacts three

 assessment of the DRP

forecasts.  However, if ED determines that a DRP should only receive QC values for the following

RA compliance year, the purpose of three-year forecasts becomes unclear.  In this case, developing
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and describing these forecasts is an unnecessary cost to the DRP and the forecast requirement should 

be reduced to one year ahead only.  

 

Proposed Changes to LIP Evaluation Process (Protocol 27) 

Public review of proprietary data should be reconsidered 

The continued utility of public review for third-party DR LIP evaluations is unclear and should be 

reconsidered.  

LIPs were developed for the purpose of long-term resource planning and determining the cost-

effectiveness of regulated IOU DR programs. That environment has fundamentally changed with the 

proliferation of both third-party DRPs as well as non-IOU LSEs. In this new environment, DRPs are 

engaged in competitive activity with one another, so disclosure of market-sensitive information could 

cause harm 

portions of their LIP reports. The public versions of the load impact evaluations submitted in recent years 

vary widely in their level of redactions. While some DRPs do not use redactions, others heavily redact 

large portions of their evaluations. At this time, there does not appear to be a uniform understanding of 

 

The value of submitting heavily redacted reports to multiple listservs and requiring their presentation in 

public workshops is questionable. It is closer to spam than true public review and unnecessarily lengthens 

the timeline of the evaluation process. 

One option is to determine an acceptable set of data privacy metrics and transparency requirements and 

continue public review. Another option is to eliminate public review for third-party DRP LIP evaluations. 

Continuing to require public review without common transparency requirements is a waste of resources. 

For simplicity and efficiency, this proposal recommends the elimination of public review for third-party 

DRP LIP evaluations. Full, unredacted reports will be submitted to CPUC Energy Division Staff and CEC 

Staff as appropriate. They will also be available to other parties such as the Public Advocates Office and 

CAISO. These parties will be able to submit comments to the DRP directly by an established deadline. 

QC Determination by Energy Division Should be Transparent 

Energy Division Staff should continue to have discretion over final QC determination based on the 

available LIP evaluation. However, the QC assignment process must be significantly more transparent.  

Currently, DRPs expend considerable time and resources performing rigorous evaluations. However, to 

the extent that ED Staff arrive at a QC valuation that is different from the ex ante model, the differences 

are not explained. This makes the process feel arbitrary, despite the time and expense involved, and 

results in a lack of trust. This status quo is both unfair and counterproductive.  

Each DRP should receive, together with their QC values, a detailed explanation of any discrepancies 

between the ex ante modeling presented in the report and the approved QC. The explanation should 

identify and justify any differences between the submitted and approved customer count as well as per-

customer impacts. The provided information, including any derates, should be granular enough for the 

DRP to reproduce the arrived at QC using the alternative set of customer enrollments and impacts. 

The LIP Timeline Should be Shortened 

The LIP timeline should be shortened and QC values assigned much earlier in the year.  
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The current timeline, which assigns QC values to third-party DRPs by mid-September is not workable. It 

creates a marketplace where resource-owners sell capacity well in advance of knowing the value of that 

capacity. While the ex ante modeling in the submitted reports should serve as a guide, the approved QC 

may not actually be consistent with the ex ante modeling (see discussion in next section). By the time 

final QC is approved, DRPs have just over a month to reconcile any differences between 

expected/contracted capacity and the actual QC ahead of the October 31 year-ahead showing deadline. 

This is not enough time and creates unnecessary risk for both the DRP and the purchasing LSE. 

The below timeline reduces the LIP report production to approximately four months and results in a QC 

value by July 1.  

Table 2. Proposed Timeline 

Deliverable Current Proposed 

Evaluation Plan Dec 31 Jan 15 (if applicable) 

   >> Comments on evaluation plan Jan 15 Jan 25 (if applicable) 

Draft evaluation report March 11 March 15 

   >> Comments on draft evaluation March 25 March 30 

Final evaluation report April 1 April 20 

LIP workshop mid-May n/a 

QC values assigned mid-Sep July 1 
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Appendix A: Proposed Final Set of Revised LIPs 

The following table outlines the protocols that should be included in the LIP guidance document for third-

party DRPs performing evaluations for the sole purpose of RA QC. 

Group Protocol Summary 

Evaluation 

Plan 

(If 

applicable) 

1 Submit evaluation plan 

2 Questions/issues that must be addressed by the evaluation plan 

Ex post 

3 Hour-of-day and daily impact estimates 

4 Percentile-based uncertainties 

5 Tabular output format 

6 
Reporting requirements 

(Required for RA relevant day types only) 

7 Error metrics for day matching results 

8 Error metrics for regression method results 

Ex ante 

9 Ex ante based on ex post results 

10 Hour-of-day impacts for all day types 

11 Uncertainty-adjusted impacts by percentile 

12 Tabular reporting format 

13 Estimates monthly system peak day under IOU 1-in-2 weather 

14 Statistical tests and methods 

Evaluation 

report 
15 

Evaluation report requirements 

Study methodology 

Validity assessment 

Detailed study findings 

Process & 

Timeline 
16 Process and Timeline 
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Appendix B: Evaluation Plan Template 

In the cases where an evaluation plan is required, the written narrative should be replaced by a 

standardized form. The following template was put together by Josh Bode, Demand Side Analytics and 

generously shared with OhmConnect for the purposes of this proposal. The form can be created in 

Microsoft Excel or a similar platform. 

R.21-10-002  ALJ/DBB/nd3




 

 
 

  
 

 
 

  
 
 



R.21-10-002  ALJ/DBB/nd3



849 East Stanley Blvd. #264 
Livermore, CA 94550 

Tel: 925.785.2878 
Email: policy@cedmc.org

September 27, 2022

California Efficiency + Demand Management Council Incentive-Based Method DR Counting 
Proposal 

Introduction 

The California Efficiency + Demand Management Council (“Council”) provides its Incentive- 
Based Method demand response (“DR”) counting methodology proposal for inclusion in the California 
Energy Commission’s (“CEC”) Phase 2 Supply Side DR Working Group (“Working Group”) report as a 
long-term approach for determining the Qualifying Capacity (“QC”) values of IOU and third-party DR. 
As explained in greater detail below, the Council believes that an entirely new approach to determining 
the QC value of DR is needed because the existing approach stifles the growth of third-party DR and is 
does not fit well within a paradigm of market-integrated DR.

The overriding goal of the effort to develop a new long-term DR counting methodology should 
be to encourage customer DR participation, attract market entry of DR providers while encouraging 
IOU DR program growth, and promote high quality, reliable DR. The Load Impact Protocols (“LIPs”) 
and the associated LIP process promote none of these outcomes. For DR to grow, a new approach is 
needed that will accurately reflect the capabilities of each IOU and DR provider, be transparent in how a 
DR portfolio QC value is determined, incur a reasonable cost, and require a reasonable amount of time 
to implement.

The Existing LIP-Based DR Counting Process Is Problematic on Many Levels 

Since the LIPs were approved in D.08-04-050, they have been utilized to determine the Resource 
Adequacy (“RA”) value of IOU DR programs. In CPUC Decision (“D.”) 19-06-026, the CPUC 
expanded application of the LIPs to third-party DR providers to determine their QC values beginning 
with the 2020 RA year.1 Since then, it has become very apparent that the LIPs are highly problematic for 
DR providers for several reasons, all of which combine to act as a significant barrier to third-party DR 
participation in California:

1. The effectiveness of the LIPs in accurately predicting QC values is unclear. The LIPs rely 

heavily on historical DR performance to forecast future performance. This has generally been 

adequate for most IOU DR programs because they have historically tended to be more static or at 

1 D.19-06-026, at Ordering Paragraph 18. 

R.21-10-002  ALJ/DBB/nd3



2 

least more predictable than third-party DR providers’ portfolios. In contrast, under the current 

paradigm, DR provider portfolios can vary significantly in size and customer composition from 

year to year based on their success, or lack thereof, in gaining Demand Response Auction 

Mechanism (“DRAM”) contracts or bilateral contracts with IOUs or other LSEs. DR providers 

have a financial interest in sizing their portfolios to meet their market commitments, so their 

customer enrollment levels often directly reflect their contractual commitments. 

Further exacerbating the comparatively fluid nature of DR provider portfolios is the extended 

LIP process timeline which leads to performance data being used from up to two years prior to 

the RA Delivery Year. For example, the LIP process that kicked off in December 2021 uses data 

from the 2021 RA year to derive QC values for the 2023 RA year. Under a majority of 

circumstances, it is difficult to argue that data up to two years old is relevant to forecasting 

performance. 

2. The LIP process is very time-consuming and limits participation in solicitations. The LIPs entail

a ten-month process beginning in December each year that leads to a LIP report for each IOU

and DR provider on April 1. The LIP reports are then assessed by the CPUC Energy Division

over the following five months to determine the QC values of these DR programs in September.

Receiving QC values this late in the year is problematic for DR providers because the Energy

Division assigns preliminary RA requirements to IOUs and LSEs in June.  This often kicks off

the process by LSEs to begin contracting RA for the following year, so because DR providers do

not know the exact amount of RA capacity they have available to sell until September puts them

at a disadvantage.  This is anti-competitive because it favors more static “steel in the ground”

resources, whose QC values are generally fixed and therefore have more certainty as to their QC

values from year to year.

3. The LIP process is costly with no guarantee of cost recovery by DR providers. The LIP process

entails extensive analysis and reporting which requires the use of specialized consultants.  This

is very costly (typically more than $100,000), especially for comparatively small portfolios

because there is typically a floor to the consultant fees, regardless of the portfolio size. IOUs are

guaranteed recovery of these costs from ratepayers through their DR program budgets but DR

providers do not have that luxury. This creates a clear competitive advantage for IOU DR

programs versus third-party DR and reduces the motivation of IOUs to seek a less costly DR

counting approach.  Such a significant investment by DR providers, with no promise of cost

recovery, as a cost of entry to the RA market has discouraged some DR providers from

participating in the LIP process. Consequently, the quantity of third-party DR is artificially

depressed for non-IOU LSEs.

4. The need for consultants to perform the LIP analysis acts as a bottleneck. While DR providers

are permitted to perform their own LIP evaluations, many choose not to due to a lack of internal

expertise and/or to avoid the perception of bias. There are a limited number of consultants who

are able to perform the LIP analysis and, due to the intensive nature of this work, many

consultants are limited in the number of LIP analyses they can perform for any given year. This
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leads to many IOUs and DR providers chasing a limited number of consultants which can lead to

DR providers being frozen out of the LIP process and unable to sell their capacity through RA 

contracts. 

5. The Energy Division assessment of LIP reports lacks transparency. Once IOUs and DR providers

submit their LIP reports on April 1, the Energy Division then determines whether to approve the

QC that is claimed in each LIP report or to discount it if the claimed QC is overly optimistic. To

the extent that a discount is applied to a DR provider’s claimed QC, no explanation is typically

provided to the DR provider as to the exact reasons for the discount. For example, the Energy

Division can discount a DR provider’s QC based on the per-customer load impact, enrollment

forecast, or both. However, the Energy Division will not always explain the approved per-

customer load impact and enrollment levels; instead, it will often simply provide the approved

overall QC value with no explanation as to the underlying reasoning behind any changes to the

IOU’s or DR provider’s claimed QC values. To the Energy Division’s credit, it has developed its

Guide to CPUC’s Load Impact Protocols (LIP) Process to provide information on best practices

for LIP reports, but transparency remains a significant problem.

6. There is no process for directly linking CAISO market performance with QC values. The current

LIP process does not compare the QC value of an IOU DR program or third-party DR contract to

CAISO market performance. The primary reason for this is that the LIPs require that ex post DR

performance be normalized to peak 1-in-2 weather conditions in order to compare performance

to its ex ante load impacts on an “apples to apples” basis. This prevents a direct comparison of

DR performance to QC values.

A More Streamlined DR Counting Methodology with a Standardized Enforcement Mechanism Is 
Needed 

The Council believes that most future DR growth will occur primarily through third parties 
because they have a commercial interest in growing their portfolios whereas IOUs do not have this 
motivation. To attract this third-party DR, a more streamlined DR QC methodology is needed that 
better suits the more dynamic nature and associated business needs of DR providers while being equally 
effective in determining DR QC values for IOUs and DR providers. Specifically, the new methodology 
should: 

1. Reflect IOU and DR provider assessments of their capabilities based on the most current

information possible. This will better ensure that the QC values awarded by the Energy Division

reflect the most recent enrollment and per-customer load impact data.

2. Minimize the time required to receive a QC value from the Energy Division. This will better

enable DR providers to participate in IOU and LSE solicitations as they come up.

3. Be as transparent as possible. It is critical that DR providers understand the reasoning behind

Energy Division assessments of their QC values. Without the Energy Division’s clear feedback,

DR providers will have no opportunity to apply lessons learned in order to develop the optimal

portfolio.
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4. Minimize the cost to DR providers and ratepayers. The cost to gain a QC value should be low to 

attract as many DR providers and, by extension, DR capacity, as possible and reduce the cost to 

IOU ratepayers.   

 
5. Eliminate the need for outside consultants. The QC methodology should be simple enough for 

reasonably sophisticated DR providers and all IOUs to utilize it without the need to retain a 

consultant, if they choose not to.  

 
6. Reduce the Energy Division workload to determine DR QC values. The output of the QC 

methodology should be streamlined so as to accurately inform the Energy Division in its 

assessment of QC values without overwhelming them. 

 
The Incentive-Based Method DR Counting Proposal Reduces Barriers to DR Providers While 
Providing More Rigor 

 
The Council proposes its Incentive-Based Method on the basis that it meets all of the 

requirements discussed above. Its general approach is also consistent with that used by the PJM, ISO-
New England, and New York Independent System Operator capacity markets in which each DR 
provider provides its proposed QC values and supporting documentation to the market operator, but 
with no constraints on the DR provider with regard to their method for estimating their proposed QC 
values. The market operator then makes a determination on the amount of capacity each DR provider is 
authorized to sell in the next capacity auction. To ensure that capacity sold in the capacity auction is 
delivered, an IOU or DR provider failing to deliver its sold capacity is subject to penalties. 

 
From a conceptual standpoint, the approach taken with the Incentive-Based Method differs 

greatly from the LIPs. The LIPs utilize a great deal of quantitative up-front rigor through a set of 
numerous regression analyses to forecast the load impact of a DR program or resource under a specific 
set of weather conditions. In theory, this initial rigor is sufficient to ensure that QC values awarded by 
the Energy Division are accurate enough to be generally consistent with actual QC deliveries. 
However, the LIPs are not nimble enough to account for short-term changes to inputs that could 
undermine the accuracy of the associated analyses.  The Incentive-Based Method takes the opposite 
approach and places a majority of the rigor on the actual, rather than the weather-normalized, 
performance of the DR programs and resources by incorporating a penalty mechanism to ensure that 
there are repercussions for significant performance shortfalls. 

 
The Council stresses that its proposed penalty mechanism, explained in greater detail below, is 

meant to be a minimum, standardized penalty structure. As DR providers themselves, IOUs are 
currently not subject to penalties for failure to deliver on their committed DR QC values, yet they collect 
penalties from under-performing DR aggregators that participate in their Capacity Bidding Programs 
(“CBP”) and Base Interruptible Programs (“BIP”).  For third-party DR RA contracts, it is already 
generally standard practice by IOUs and LSEs to include penalty provisions for liquidated damages 
should the DR RA provider fail to deliver on its contract terms. However, the specific terms on each 
contract are a result of negotiations between both parties, so the Council’s proposed penalty structure 
provides some degree of transparency and minimum protection for ratepayers. This freedom by IOUs 
and LSEs to negotiate additional penalty provisions with DR providers also eliminates the necessity to 
adopt a more rigorous penalty structure than the already-rigorous one the Council proposes. 

 
Methodology Process 
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The Incentive-Based Method involves the following primary steps: 

1. IOU/DR Provider Analysis: Once per year (with the option of a mid-year update), the IOU/DR

provider would perform an analysis using its choice of analytical tools to calculate its Claimed

QC (i.e., the amount of QC the IOU/DR provider forecasts that it can provide) for each hourly

slice for each month of the upcoming (current, in the case of an update) RA Delivery Year based

on the prevailing CPUC RA framework and DR availability requirements.

Claimed QC values would be made at the System-level and, optionally, at the Local Capacity Area

(“LCA”)-level if the IOU/DR provider intends to provide Local RA. IOUs/DR providers could

seek QC values for up to three years in advance for purposes of IOU planning and to allow DR

providers to execute multi-year RA contracts. Even with multi-year contracts, fresh QC

assessments would continue to be required no less frequently than annually to ensure a continued

capability to meet commitments.

The IOU/DR provider would then provide the Claimed QC values and specified Supporting Data to

the CPUC Energy Division for review and assessment, just as is currently done under the LIP

process.  The Council proposes that the Supporting Data consist of those listed below but this could

be adjusted in the future as greater experience is gained with this method:

a. Current and projected number of Service Accounts

b. Customer class, size, and technology type, if applicable

c. Projected aggregated load (aggregated capacity in the case of behind-the-meter (“BTM”)

energy storage)

d. Projected % of load impact or reduction (projected % of capacity delivered for energy

storage)

e. Nature of load being aggregated

f. Dispatch method

g. Historical performance data

2. Energy Division Assessment: The Energy Division would assess the IOU/DR provider’s Claimed

QC values and Supporting Data. If necessary, the Energy Division could request additional

documentation or submit clarifying questions. This step is similar to the current step under the LIP

process in which the Energy Division reviews LIP reports and may request additional information if

necessary. The Council acknowledges concerns that allowing each IOU/DR provider to use the

methodology of its choice could place a greater burden on the Energy Division. However, as

discussed in detail below, there would be a penalty structure in place to provide after-the-fact rigor,

so it will not be necessary that the Energy Division apply the same degree of up-front rigor it uses

under the LIP process. Furthermore, the Energy Division would retain the prerogative of unilaterally

discounting an IOU/DR provider’s Claimed QC, but it would be required to provide a clear

explanation for doing so.  Once the Energy Division made a determination on the IOU/DR

provider’s Awarded QC values, it would post the QC values on the current CPUC NQC List for the

period requested by the DR provider.

3. Contracting and Allocating DR Capacity: Once an IOU received its Awarded QC values, it

would then be allocated to LSEs on a pro rata basis as is currently done. DR providers would be

free to sell their Awarded QC through RA contracts.
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4. Demonstrated Capacity: DR performance would be tracked through an annual Demonstrated

Capacity process that would directly align CAISO market settlement with capacity performance.

This would be necessary to ensure that IOUs and DR providers are bidding into the CAISO market

and performing consistent with their committed QC values.

On an annual basis, for each DR program (in the case of IOUs) or RA contract (in the case of DR 

providers), IOUs and DR providers would submit to the Energy Division a completed Demonstrated 

Capacity template comparing their monthly performance in delivering capacity consistent with their 

committed QC values. IOU DR programs are currently not required to be on Supply Plans so the 

IOU Demonstrated Capacity template would compare monthly QC values for each program to 

Demonstrated Capacity; conversely, third-party DR contracts must be on Supply Plans so the DR 

provider template would compare monthly Supply Plan values to Demonstrated Capacity. 

Consistent with current practice under the Demand Response Auction Mechanism (“DRAM”), in 

months for which the local IOU has provided less than 95% of Revenue Quality Meter Data 

(“RQMD”) to a DR provider, the DR provider would be exempt from providing Demonstrated 

Capacity data and therefore not subject to a penalty. This provision is necessary because without 

complete RQMD, a DR provider would be at risk of under- reporting its Demonstrated Capacity 

through no fault of its own. 

Demonstrated Capacity would be assessed at the subLAP level for each DR program or contract and 

would be based on the following delivery types during the required hour(s) of availability:1 

1. CAISO market economic dispatch; if a DR resource is scheduled for less than its monthly

QC value (for DR programs) or monthly Supply Plan value (for DR contracts), the ratio

of its performance relative to its schedule would apply;

2. Full dispatch test event (pursuant to prevailing CPUC testing rules); or

3. CAISO market bids during the applicable Must Offer Obligation (“MOO”) hours.

Demonstrated Capacity reporting would utilize a template similar to the one currently used by DR 

providers under the DRAM. A draft Demonstrated Capacity template is attached as Appendix A.  

However, a working group process would be needed to ensure that the final template meets the needs 

of all parties involved.  

The following Demonstrated Capacity guidelines would apply: 

1. The current order of Demonstrated Capacity is as follows: 1) if there is a market dispatch of a

resource in a month, the results must be used for Demonstrated Capacity even if the

scheduled quantity is less than the monthly QC value; 2) if there is a test of a resource in a

month but no market dispatch, the test results must be used for Demonstrated Capacity; and

3) only if there is no dispatch or test of a resource in a month can the bidding detail for a

resource under the MOO be used for Demonstrated Capacity.

2. For market dispatches, Demonstrated Capacity would be assessed based on a resource’s

performance during the best hour; i.e., the hour during which the ratio of delivered energy to

scheduled energy is closest to 1.0.  The Council acknowledges that there are pros and cons to

this approach but the intent is to encourage IOUs and DR providers to dispatch their

1 The availability requirements of DR programs and resources under the 24-Slice framework is to-be-determined. Regardless, 
the Demonstrated Capacity would be assessed consistent with the prevailing availability requirements of the DR program or 
contract.   
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resources more frequently without risk of depressing their Demonstrated Capacity value.  If 

Demonstrated Capacity from a market dispatch was instead based on average performance, 

then there might be a motivation not to dispatch a DR resource more than once in a given 

month if the first dispatch resulted in a good score.  

3. For market dispatches, resources located within the same subLAP but with different dispatch

schedules could net out their performance.  The Demonstrated Capacity of resources within a

subLAP could not be netted out if they used different Demonstrated Capacity methods

within a given month (e.g., one resource uses a market dispatch and another uses CAISO

market bids during the MOO).

4. Each resource within a DR program or contract could provide a different ratio of full

economic dispatches, test events, and market bids, subject to the prevailing DR testing rules.

For example, a DR provider with a monthly Supply Plan of 4 MW of RA capacity using two

2- MW resources. Resource 1 could meet its Demonstrated Capacity requirement in a given

month using an economic dispatch, whereas Resource 2 could meet its Demonstrated

Capacity requirement for the same month using only market bids during its MOO hours.

5. A market dispatch need not be for the full resource monthly QC/Supply Plan value to

count toward Demonstrated Capacity; however, a resource’s market performance

relative to its market schedule would be applied on a pro rata basis to its monthly

QC/Supply Plan value.

6. To count toward Demonstrated Capacity, test events must conform with the prevailing CPUC

DR testing rules.

7. Customer location movement between resources within a month would be prohibited,

except under the following circumstances:

i. Newly enrolled customers can be added to a resource.

ii. A customer who unenrolls from a program or resource may be dropped from a

resource.

iii. If the above changes make a resource trigger the CAISO’s 10 MW telemetry

requirement, or have it drop below the minimum Proxy Demand Response size of 100

kw resources, resources may be split or combined mid-month to continue to meet

CAISO market requirements.

8. The IOU or DR provider must avoid any potential double counting of customer performance

associated with service account movement permitted by the exemptions when invoicing

Demonstrated Capacity. In order to mitigate double counting of customer performance, all

customers not having been dispatched through an economic dispatch must be tested within

the same month.

9. The baseline method used for energy settlement at the CAISO must be the same as the

baseline method used to invoice Demonstrated Capacity.

The Incentive-Based Method differs greatly from the current LIP process because the LIP process has 
no mechanism to directly compare the QC value of an IOU DR program or third-party DR contract to 
CAISO market performance. Instead, the LIPs normalize DR performance to 1-in-2 peak weather 
conditions to more easily compare it to its ex ante load impacts. However, the CAISO market 
settlement process does not allow for this weather normalization in its settlement process. Within the 
context of the Incentive-Based Method, in which an IOU’s or DR provider’s success in delivering 
their committed QC amount is directly measured by their performance in the CAISO market during 
economic dispatches, test events, and market bids, the comparison of weather normalized ex post and 
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ante load impacts has little to no relevance. In this respect, the Incentive- Based Method is more 
aligned with how conventional resource performance is measured against their committed QC values. 

 

5. Penalty Assessment: After each RA Delivery Year, the Energy Division would assess the 

monthly Demonstrated Capacity reports of each IOU and DR provider. The level of assessment 

would be at the program level for each IOU and at the contract level for DR providers.  Any monthly 

shortfalls could lead to a penalty, depending on the magnitude of the shortfall.  DR providers could 

also be subject to additional penalties pursuant to the terms of their bilateral contract.  All penalties 

would be assessed based on monthly performance and aggregated to a total penalty for the year.  No 

netting of under- and over-performance would be allowed from one month to the next.  IOU penalty 

payments would be made as a reimbursement to ratepayers through a to-be-determined channel and 

DR provider penalty payments would be made to contracting LSEs.  Penalty amounts for DR 

providers would be based on their kW-month contract price; however, additional discussion would 

be needed to determine an appropriate basis for IOU penalties.   

 
The Council originally proposed to use the penalty structure used for the DRAM but elected to 

switch to the structure currently used by Pacific Gas and Electric Company (“PG&E”) for its CBP 

in order to maintain comparability and equitability between IOU and third- party DR. However, in 

its 2024-2027 DR program application in Application (A.) 22-05-002 et al, PG&E has proposed a 

new CBP penalty structure which the Council proposes instead. Should the CEC or CPUC consider 

rejecting the Council’s proposal based on its proposed penalty structure, the Council is open to 

consideration of alternative penalty mechanisms. As PG&E states in its testimony in support of its 

proposed CBP penalty structure, this revised penalty structure will "[lower] the threshold for 

penalties” which “ensures poor-performing aggregators will face more substantial penalties, with a 

penalty cap of 100 percent of the total capacity incentive.”2 If this penalty structure is deemed by 

PG&E to result in improved performance by DR providers participating in its CBP, then the 

Council presumes that PG&E and the other IOUs would support adoption of this structure, given 

that the same DR providers that participate in their respective CBPs may also be participating in the 

RA market.  The Council does not believe that DR providers should be subject to more rigorous 

penalties when not participating in an IOU DR program.   

 

Table 1 provides the Council’s proposed penalty structure and Figure 1 provides a graphic 

illustration.  

Table 1: Proposed Penalty Structure 
Delivered Capacity Ratio Payment Penalty 

>= 0.50 and <= 1.0 Unadjusted Hourly 
Capacity Payment; 
Hourly Delivered 

Capacity Ratio 
Capped at 1.0 

0 

>= 0 and < 0.50 0 Unadjusted Hourly 
Capacity Payment 

   

 
2 PG&E 2024-2027 DR Testimony, at p. 3-18. 
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Figure 1: Illustration of Proposed Penalty Structure

Applied to a DR provider, payment would be commensurate with delivered capacity; i.e., if it 
delivers less capacity than its committed QC down to 50 percent, then it would only be paid for 
what it delivered.  Below 50 percent performance, a DR provider would receive no payment and 
would be required to pay a penalty equal to the contract value for the month being assessed.  
Because IOUs receive no payment for their DR capacity, any performance down to 50 percent 
would have no immediate repercussions but a significant shortfall could precipitate greater 
scrutiny and potential discounting by the Energy Division during subsequent reviews of Claimed 
QC values.  The 50 percent “tolerance band” may appear substantial but this is balanced out by 
the absence of weather normalization when assessing Demonstrated Capacity.  Without weather 
normalization, performance of a given weather-dependent DR resource would be lower under 
cooler conditions and higher during warmer conditions.  Therefore, the tolerance band would 
encourage more frequent DR resource dispatch during cooler conditions because there would be a 
lower risk of penalties being assessed.  

The tolerance band would also offset the downward bias of the current 1-in-10 (for non-residential 
customers) and 1-in-5 (for residential customers) wholesale DR baselines that rely on prior “like 
day” weather conditions even if event day temperatures are significantly higher.  If the event day 
temperatures are higher than the prior “like day” temperatures, event day performance will be 
understated.  This occurred during the 2020 heat storms and precipitated the CAISO to create its 
alternative day-of adjustment option and to commission a proof-of-concept study by Recurve to 
demonstrate the utility of using universal control groups as a DR baseline option. 

Example: 

A DR provider receives a contract to provide 10 MW of QC from HE 17-HE 22 for $5/kW-month 
(monthly contract value of $50,000).  The capacity will be delivered through two resources 
(Resource A and Resource B) located in the same subLAP.  Table 2 provides a hypothetical 
example of how the Demonstrated Capacity assessment would be applied to determine whether a 
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penalty is warranted. 
Table 2: Demonstration of Penalty Structure  

[A] 
Month 

[B] 
Monthly 
Supply 
Plan QC 
(MW) 

[C] 
Resource A 

Demonstrated 
Capacity 

(MW) 

[D] 
Resource B 

Demonstrated 
Capacity (MW) 

[E] 
Aggregate 

Demonstrated 
Capacity 

(MW) 

[F] 
Performance 

Ratio 
([E]/[B] x 

100%) 

[G] 
Payment 

(If [F]>=50% 
(max. 100%), 
then = [E] x 
$5,000; if 

[F]<50%, $0]) 

[H] 
Penalty 

(If 
Applicable) 

([B] x 
$5,000) 

January 10 3 4 7 70% $35,000  
February 10 4 4 8 80% $40,000  
March 10 4 0 4 40% $0 ($50,000) 
April 10 3 2 5 50% $25,000  
May 10 4 3 7 70% $35,000  
June 10 6 2 8 80% $40,000  
July 10 7 3 10 100% $50,000  
August 10 7 4 11 110% $50,000  
September 10 7 4 11 110% $50,000  
October 10 6 4 10 100% $50,000  
November 10 5 3 8 80% $40,000  
December 10 4 0 4 40% $0 ($50,000) 
     Totals $415,000 ($100,000) 
     Net Aggregate 

Payment 
$315,000  

 
QC Process Timeline 

The year-ahead QC process timeline should begin late enough in the year prior to the RA Delivery 
Year to maximize the quality of the data inputs to the Claimed QC values. In addition, like the current 
LIP process, a mid-cycle update would be allowed during the RA Delivery Year. Both timelines could 
overlap such that the Energy Division would perform one round of assessments rather than two staggered 
sets of assessments (one for year-ahead Claimed QC and another for intra-year adjusted QC).  The final 
timeline could be adjusted based on the feedback of IOUs, DR providers, and Energy Division staff.  
 

 Annual Year-Ahead/Intra-Year Update Cycle 

o April 1: Claimed Year-Ahead QC for the following one to three years to Energy Division or 
Updated Intra-Year QC 

o June 1: Awarded QC issued by Energy Division 

 Annual Demonstrated Capacity Assessment 

o January 15: Prior-year Demonstrated Capacity templates due to Energy Division 
o February 15: Energy Division notifies IOU and DR providers if they incurred penalty 

payments 

o April 15: DR providers transfer, as applicable, penalty payments to contracting LSEs; IOU 
process for transferring penalty payments is TBD 

Conformance with 24-Slice Resource Adequacy Framework 

The Incentive-Based Method would easily conform with the 24-Slice RA framework currently being 
developed in the CPUC’s Resource Adequacy rulemaking.  The exact format used by IOUs and DR 
providers to present their respective hourly QC values would be determined by the Energy Division, as is it 
today.   
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Conclusion 

The Council’s Incentive-Based Method addresses the key requirements in a new DR QC 
methodology. Specifically, it 1) better reflects actual IOU and DR provider capabilities, 2) significantly 
reduces the timeline for QC value determination, 3) is more transparent, 4) minimizes the cost to DR 
providers, 5) reduces the need for outside consultants, 6) reduces Energy Division workload, and 7) 
provides a minimum degree of assurance that the awarded DR QC values are delivered. In addition, this 
method maintains the Energy Division’s role as an “emergency brake” to ensure that Claimed QC values 
are achievable. 
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EXECUTIVE SUMMARY  

The hourly regression capacity counting methodology proposal is centered on a recurring cycle 
of ex-post capacity measurement and ex-ante capacity projection. The ex-post measurement 
is highly standardized such that all parties can agree in advance to the measurement 
procedure and outcome; the ex-ante projection is much more flexible to give DR providers the 
ability to account for expected changes in their resources such as enrollment and customer 
composition. Figure 1 summarizes this cycle.  

Figure 1. Ex-post and ex-ante capacity cycle 

 
Each step in the process in additional detail below.  

1. The DR provider creates a capability profile for its resource or aggregation of 
resources for each hour. The capability profile is a projection of how the resource 
can be expected to perform under varying temperature conditions for every hour. A 
profile is required for each combination of month and hour slice for which a capacity 
value is sought. Figure 2 shows a stylized version of a capability profile for a single 
hour, which can be applied to one or more months. DR providers may submit any of the 
points A–D to define the temperature sensitivity of a resource, but all are optional.  
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Figure 2. Diagram of Ex-ante Hourly Inputs 

 
In general, this capability profile will be informed by the previous years’ ex-post model 
and capacity measurement (step 4) but can be changed by the DR provider to take any 
changes in the resource such as enrollment or customer composition into account, or 
control for issues resulting in underperformance that have been resolved. New 
resources will be required to submit a capability profile as well.  

2. The capability profile directly determines the ex-ante capacity value of the 
resource, which is subject to a finding of reasonableness by CPUC Energy 
Division staff. The ex-ante capacity is defined as the value of the capability profile at 
the planning temperature. Figure 3 shows a graphical representation of ex-ante 
capacity determination for a resource that shows sensitivity only to high temperatures 
(for example, a resource targeting air conditioning) by submitting only points C and D in 
the capability profile (step 1).  

Figure 3. Graphical Illustration of Ex-Ante Capacity Determination 

 
All requested capacity values no greater than 25 percent above the previous year’s ex-
post capacity measurement (step 4) shall be granted, so long as the resource met at 
least 90 percent of its committed capacity in the previous year. Resources requesting an 
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increase of over 25 percent or that delivered less than 90 percent of committed
capacity in the previous year are subject to more detailed staff review. 

3. Individual ex-post load impacts are calculated. When possible, it is preferable to
use the same baseline methodology used to calculate settlements in the California ISO
energy market for consistency between the operational and planning space. However,
an alternative method may be used when two conditions are met: 1) the alternative
method can be shown to be more accurate than the settlement method, and 2) the
alternative method is infeasible to implement for settlement. These load impacts will be
adjusted relative to the amount bid according to the following equation:

4. Ex-post capacity is determined. Using individual load impacts (step 3) and any
changepoints submitted in the ex-ante capability profile (step 1), a linear regression
model of ex-post demonstrated capability is developed, which in turn determines the
capacity value.

5. Penalties are applied to any shortfall in delivered capacity. Penalties are
assessed on the portion of capacity to which the resource was committed but failed to
demonstrate. Relative to the committed capacity (defined as the lesser of contracted
capacity and QC), the penalty is equal to two times the shortfall below a minimum
performance threshold of 94.5 percent. That is, the resource shall be compensated for
its delivered capacity minus again the shortfall. Figure 4 shows the revenue a DR
provider will receive as a proportion of its contract value as a function of the
demonstrated capacity it delivers ex-post. DR providers may include contract provisions
for compensation above the minimum contracted capacity, as shown up to 110 percent
below.

Figure 4. Effective Capacity Revenue under Capacity Shortfall Penalty 

BNLI= max Bid
min(Delivered, Dispatch)

Dispatch
, Delivered

-100.0%

-50.0%

0.0%

50.0%

100.0%

0.0%25.0%50.0%75.0%100.0%

(%
 

)

Demonstrated Capacity (% )

No Penalty CSP

R.21-10-002  ALJ/DBB/nd3



 

4 
FOR INTERNAL AND WORKING GROUP DELIBERATION ONLY 

 
This report is prepared for consideration by members of the CEC working group on the 
qualifying capacity (QC) of demand response (DR) resources, which includes representatives 
from DR and storage providers, evaluation consultants, utilities, as well from CEC, CPUC, and 
the California ISO. The report has not been formally published by the CEC and the views 
expressed are solely those of its author.  
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CHAPTER 1: 
Inputs for Capacity Calculation 

Building a capacity calculation model requires defining the inputs. This chapter introduces 
constraints on customer energy baseline for calculating individual load impacts, and how 
individual load impacts with be adjusted for partial dispatches. These inputs are used in step 3 
of the overall process. They are described first in the report because they are foundational to 
the overall cycle.  

Customer Energy Baselines 

To measure delivered load impacts from individual dispatches relative to a counterfactual 
baseline, we propose a simple rule. The baseline method used to measure load impacts for the 
purpose of calculated ex-post capacity shall be the same baseline method used to calculate 
settlements in the California ISO energy market unless two conditions are met:  

1) The alternative method can be shown to be more accurate than the settlement method.  
2) The alternative method is infeasible to implement for settlement.  

This above rule aims for consistency between the operational and planning space when 
possible, but allows flexibility when required.  

Baselines for Weather-Sensitive Resources 

One such baseline approach that would likely meet the above conditions is the use of 
comparison groups. DR providers have long noted that the available methods for determining 
DR participants’ counterfactual settlement baselines are inaccurate for weather-sensitive DR 
resources such as air-conditioning cycling and similar programs.1 (Sufficient baselines already 
exist and are in common usage for non-weather-sensitive resources.) CEC staff finds that the 
absence of an accurate baseline that employs transparent methods that are fixed and agreed 
to before measurement undermines policymakers’ confidence in DR and is a significant barrier 
to allowing the DR market to reach its full potential.  
Such a method has recently been tested, validated, and affirmed as tariff-compliant for the 
California ISO.2 This method, a type of comparison group, satisfies the CEC’s conditions above 
for a weather-sensitive settlement baseline.  

 

1 Duesterberg, Matt. Deep dive into OhmConnect’s community response during Summer 2020. OhmConnect. 
January 13, 2021. https://www.ohmconnect.com/thought-leadership/deep-dive-into-ohmconnects-community-
response-during-summer-2020.  

2 Glass, Joe, Stephen Suffian, Adam Scheer, and Carmen Best. Prepared by Recurve for the California ISO. 
November 2021. http://www.caiso.com/Documents/DemandResponseAdvancedMeasurementMethodology.pdf.  
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However, barriers remain to successfully implementing these baseline methods because they 
rely on access to nonparticipant hourly electric meter data, to which DR providers (particularly 
third-party providers) often do not have access. The CEC currently collects this data from the 
IOUs and large publicly owned utilities and intends to be the energy data hub for California. As 
such, CEC staff propose the CEC investigate how to take on the role of developing tariff-
approved comparison group baselines for providers of weather-sensitive DR resources.  
Currently, CEC plans to receive data from utilities approximately quarterly. This frequency is 
insufficient to clear energy market settlements on a near-daily basis. However, it may be 
sufficient for the purposes of calculating ex-post delivered load impacts and capacity for 
performance verification and RA compliance purposes.  

Normalizing Load Impacts for Availability 

We propose a measure of bid-normalized load impacts that a hybrid of bid, dispatch (or test), 
and load impact data. Bid-Normalized Load Impact (BNLI) is calculated according to the 
following formula for any period in which a DR resource receives a dispatch, including a partial 
dispatch: 

BNLI= max Bid
min(Delivered, Dispatch)

Dispatch
, Delivered

Intervals in which a DR resource has RA obligations but does not bid will be assigned a BNLI 
of zero.  
Table 1 illustrates the proposed definition of bid-normalized load impact over different 
scenarios. Under a full dispatch (example 1), the BNLI is equal to the delivered load impacts. 
Under a partial dispatch, the bid amount is adjusted by the ratio of delivered load impacts to 
the bid amount (example 2 and 3), but this ratio is always capped at 1 by the minimum 
function, limiting BNLI to the bid amount (example 4). The only time BNLI can exceed the bid 
is when load impacts exceed the bid, regardless of the dispatch amount (examples 5 and 6).  

Table 1. Bid-normalized Load Impact Examples 
Example # Bid Dispatch Delivered BNLI 

1 100 100 90 90 

2 100 60 30 50 

3 100 60 60 100 

4 100 60 80 100 

5 100 100 120 120 
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Example # Bid Dispatch Delivered BNLI 

6 100 80 120 120 

7 [Test] 100 [Test] 100 120 120 

DR tests can be used in the absence of ISO dispatches if necessary. In these cases, the 
amount bid and dispatched should be assumed to equal the entire resource. That is, the 
concept of a partial dispatch is not applicable to a test event. Mathematically, this implies that 
the amount that the DR provider believes it can provide (the “bid”) and the amount it is 
attempting to provide (the “dispatch”) are the same and these two quantities cancel out in the 
formula, and the result is simply the delivered load impact (example 7). In the case of a test 
event, the DR provider does not need to include bid or dispatch values, but the result is 
conceptually compatible with actual dispatch data.  
The hourly ex-post capacity valuation model takes these BNLI values along with the 
corresponding temperatures as inputs. The recommended granularity is by sub-LAP, but the 
proposal could be modified to the level of granularity needed, such as by IOU service territory 
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CHAPTER 2:  
Ex-post Hourly Capacity Counting Methodology 

This chapter details the proposed ex-post hourly regression capacity counting methodology, 
step 4 of the overall process. While the ex-ante determination precedes the ex-post calculation 
chronologically, this proposal is anchored on a consistent, transparent ex-post measurement 
methodology and so is presented first.  
For each hour in each month, the methodology includes the following steps, which are 
described in greater detail in the following sections: 

1. Run a regression of availability as a function of temperature: Create a linear
regression model of adjusted load impacts on temperature over each month (or
grouping thereof) by hour of day. The measure of temperature may include
predetermined change points if necessary to account for diminishing resource
capabilities under extreme conditions. The regression line generated by this model is
the resource’s ex-post hourly capacity profile.

2. Determine the hourly capacity value by the intersection of the availability
profile with the monthly planning temperature. Apply the planning temperature
to the capacity profile function to generate an estimate of the resource’s capacity value
under planning conditions.

The methodology is designed to accommodate weather-sensitive resources but can be 
simplified further for non-weather-sensitive resources: simply take the average of adjusted 
load impacts by hour within each month. However, there a standardized definition of weather 
sensitive or non-weather sensitive is not required; any resource may use either pathway.  

Availability Regression 

The regression of DR adjusted load impacts on temperature serves to account for the capacity 
value of the resource under planning temperatures. The regression may include change points 
as necessary to account for DR resources with capabilities that change under warmer and 
cooler conditions, as well as diminishing capabilities under more extreme conditions if 
necessary. The changepoints must be selected by the DR provider ahead of the RA month in 
question. The availability regression (and associated changepoints) is not required for non-
weather sensitive resources.  
Consider a four-hour weather sensitive economic DR resource (PDR) with takeback in the two 
hours before and after event. On the “worst day,” the grid need of the LSE is from 5:00–9:00 
p.m. Figure 5 shows the per-meter availability of the resource from the four dispatch hours as
well as the four hours with takeback. The light blue dots show the BNLI on each day, and the
dark blue lines show the regression results. The DR provider has provided limiting
changepoints in September for all dispatch hours, but in the 6:00 and 8:00 p.m. hours of the
month the temperature never hit the changepoints during a dispatch.
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Figure 5. Hourly September Availability, 3:00–11:00 p.m.

The slope of the regression lines indicates this resource is highly weather sensitive with 
greater positive and negative values on hotter days, both in the load impacts and in takeback. 

Capacity Value by Hour and Month

The second step is to apply the monthly planning temperatures to the regression line to 
determine the capacity value in each hour, including takeback hours. Figure 6 shows the same 
resource as in Figure 5 with planning temperature (vertical dashed lines at 81.3ºF). Where the 
availability profiles intersect the planning temperature are the hourly September capacity 
values (horizontal dashed lines). 

Figure 6. Hourly September Availability with Planning Temperature and Capacity Value 
Superimposed
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The resulting September capacity values are summarized by hour in Figure 7. 

Figure 7. Hourly August Capacity Value Summary

Additional Considerations

The example above is a simple representative illustration of this methodology. However, real-
world circumstances may be more complicated. This section addresses some of these 
possibilities, as well as minimum dispatch requirements to satisfy the model. 

Winter Months

During winter months (defined here as December through March), peak net load and 
wholesale prices tend to increase with lower temperatures. Accordingly, the 1-in-2 minimum 
temperature is used during these months rather than the maximum under this proposal. 
Figure 8 shows the same process for developing December capacity values (labeled). 

Figure 8. December DR Availability, Availability Profile, Planning Temperature, and 
Capacity Value
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Economic Bidding

A possible challenge to a 24-slice RA paradigm is the divergence between grid needs under 
planning conditions and in operations. For example, a DR resource might commit to 5:00–9:00 
p.m. availability based on the grid needs of the “worst day,” but wholesale prices may be
higher from 4:00–8:00 p.m. or 6:00–10:00 p.m. on a given day. For an economically efficient
dispatch, the DR resource should be able to shift its bid window without jeopardizing its
capacity valuation. Consider the case of an equivalent DR resource to that shown previously
except that it bids into the four highest price hours per day rather than a fixed four-hour
window. Figure 9 shows the hourly availability of this resource for August.

Figure 9. Hourly August Availability with Economic Bidding Behavior

To illustrate, note the 4:00 and 8:00 p.m. hours, both of which include dispatches and 
takeback. In those hours, the regression handles negative (takeback) and positive (load 
impacts/reductions) separately, so that only dispatches are considered in hours with RA 
commitments and only takeback is considered in hours without. As a result, the process of 
measuring the value of capacity regression in the committed hours produces negative load 
impacts in the 4:00 hour and positive values in the 8:00 hour, consistent with how the 
resource is expected to perform on the hottest days when reliability concerns are greatest. 
Because the capacity value is measured on the “worst day” that coincides with the highest 
expected temperature, the methodology only picks up dispatches between 5:00–9:00 p.m. — 
the same hours as in the fixed window – and takeback in the adjacent hours. However, the 
hourly capacity values are changed slightly. Figure 10 shows the hourly capacity values for the 
economic bidding behavior (dark blue) relative to the fixed window (light blue). 
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Figure 10. September Hourly Capacity Values for Economic Bidding Relative to Fixed 
Window  

While the positive load impacts are somewhat smaller in the 8:00 hour when the resource bids 
into the highest-price days, but the takeback in the surrounding hours is also less. These 
differences generally cancel out one another, and the average capacity value over these hours 
is slightly larger when able to adjust the bidding window. The difference between the average 
capacity value in the presumed bidding window on the “worst day” for which DR is awarded 
capacity value and the actual average capacity value may serve as a basis for evaluating 
performance and assessing penalties. Note that hours with takeback outside the shown hours 
are discarded and do not influence the final capacity valuation. 

Minimum Dispatch Requirements

In order to successfully generate ex-post capacity measurements using this regression 
approach, multiple data points are required. This section discusses how the methodology will 
handle few or zero data points and how this treatment provides an incentive for DR providers 
to be dispatched in the market. However, there is no specific minimum dispatch requirement.
The ex-post regressions will be run based on the months or “seasons” (defined as any 
grouping of months defined by the DR provider) in the submitted ex-ante capability profiles 
described in the following chapter. 
In the absence of any dispatch or test results in a season and hour, DR resources will be 
awarded an ex-post capacity of value of zero. In the case of a single dispatch or test, that 
single value will be used for capacity across all temperatures. 
With a small number of data points, a regression line will still be fit. While such a regression 
may produce volatile results, that volatility provides an incentive for DR providers to dispatch 
frequently enough to generate sufficient data to develop a robust ex-post model and support 
their QC claims. However, there is no specific minimum requirement for what constitutes 
sufficient data. We also note the ability to combine months into “seasons” can allow DR 
providers to develop that data set over more months, if the resource behaves consistently 
relative to temperature across multiple months. This approach will help resources that dispatch 
less frequently to nonetheless develop evidence of capacity value. 
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As an extreme example, a non-weather sensitive RDRR resource that dispatches very 
infrequently may use the entire year as a season. Even if the resource is only called for its two 
annual test events and never dispatched under emergency conditions, those two test events 
may form the basis for capacity value for every month of the year.  
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CHAPTER 3: 
Ex-Ante Capacity Determination 

The ex-ante determination is made based on the DR provider’s assessment of its capability to 
meet a capacity value determined by the ex-post capacity model described in the previous 
chapter. While the ex-ante process is presented as steps 1 and 2 in the overall cycle, the ex-
ante portion relies on knowledge of the ex-post methodology. The process consists of two 
main steps, analogous to the ex-post process: 

1. Determine the ex-ante capability profile of a resource. The DR provider submits
a stepwise function estimating ex-ante capabilities under varying temperature
conditions. Separate capability profiles are required by hour of the day for which the
resource has RA commitments. Capability profiles may apply to one or more months.

2. Determine the ex-ante hourly capacity value by the intersection of the
availability profile with the monthly planning temperature. Apply the planning
temperature to the capability profile function to generate an estimate of the resource’s
capacity value under planning conditions.

Determining the Ex-Ante Capability Profile 

The DR provider will be required to submit parameters defining the underlying capabilities of a 
resource. At its most basic, the capability profile is what the DR provider forecasts the ex-post 
model will be. However, the provider may make any adjustments from previous ex-post 
models to account for growth in enrollment, change in customer characteristics, errors and 
misfires from previous years that have been resolved, and any other factors deemed necessary 
by the provider. Critically, the ex-ante capability profile need not be a predictive model of the 
future capabilities of a resource, but a minimum threshold of capabilities that the DR provider 
can commit to with reasonable confidence. This reframing allows DR providers to adjust 
capability profiles to include factors like the probability of reaching use limitations such as 
maximum hours, customer fatigue over multi-day dispatches, and others.  
DR providers submit the capability profile by defining parameters for one or more change 
points that determine a resource’s capabilities at different temperatures. Figure 11 shows a 
schematic of the possible inputs, marked as points A–D. Points B and C represent the points 
below and above which the resource shows temperature sensitivity. Points A and D represent 
saturation change points below and above which the resource no longer shows temperature 
sensitivity.  
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Figure 11. Diagram of Ex-ante Hourly Inputs 

None of these parameters are required, providing DR providers significant flexibility in defining 
the contours of their resource. For example, a resource targeting heat pumps used for both 
space heating and cooling might include all four points; a resource targeting cooling-only air 
conditioners might only require points C and D because it has no cool weather sensitivity.  
However, there are a few constraints that must be imposed on these points. These effectively 
require the profile to behave similarly to the schematic shown above. In other words, points 
A–D must be in ascending order and points A and D must be higher than points B and C. For 
hours with takeback, however, the above load impact constraints are inverted to allow for 
greater takeback under more extreme temperatures (e.g., precooling). Constraining the 
absolute value of load impacts allows the rules to be applied to takeback hours as well. These 
constraints are summarized in Table 2. 

Table 2. Ex-Ante Profile Change Point Constraints 
Point Required? Temperature 

Constraint 
Load Impact 
Constraint 

A No A<B |A|>|B| 

B Only if A submitted B=C 

C Only if D submitted C=B 

D No D>C |D|>|C| 

Capability profiles must be submitted for every hour of every month for which a resource is 
seeking an hourly QC value, plus any hours in which takeback is expected on the worst day. 
However, a single capability profile may be used for multiple months and/or hours as 
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appropriate. For example, one profile for a given hour might be used for all months in the 
summer rate period, and a second would be used for non-summer months. Takeback profiles 
are optional. However, profiles of zero takeback will be imputed in the two hours before and 
after QC awards if not provided to ensure DR providers are not simply ignoring takeback.  
Critically, the temperature values of the changepoints must be committed to ex-ante and 
applied when evaluating ex-post. The load impact values will be determined by running a 
regression of performance relative to temperature, subject to these predetermined 
changepoints.  

Determining the Ex-Ante Capacity Value 

The ex-ante capacity value can be determined unambiguously from the ex-ante capability 
profile. For each capability profile, the capacity value is the load impact (MW) value that 
corresponds with the planning temperature for that month. Figure 12 illustrates this 
graphically: the planning temperature (85ºF) can be traced from the x-axis to the capability 
profile, and then followed to the intersection with the y-axis to reveal a capacity value of 2.5 
MW.  

Figure 12. Graphical Illustration of Ex-Ante Capacity Determination 

 

Review and Approval 

CPUC staff retain the role of approving final DR QC values. Other DR QC working group 
stakeholders have submitted proposals including requirements for reporting requirements, 
including data and evidence for the capability to meet future capacity obligations.3 This 
proposal does not weigh in on the specific reporting requirements, but notes the existing 

 
3 See proposals from OhmConnect and California Energy Efficiency and Demand Management Council for possible 
reporting requirements. 
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process includes many reporting requirements not currently required for determining QC in the 
following year, and we support streamlining these requirements as appropriate.  
This proposal includes constraints on how CPUC staff can adjust QC values, however. To 
adjust the final QC, the underlying capability profile must be changed. This can be done by 
adjusting the MW values of the change points that result in the desired final QC value while 
preserving the relationship between the capability profile and the final capacity value.  

Streamlined Approval 

We also propose a streamlined approval process for DR providers and resources that have a 
proven track record and are growing at a reasonable pace year-over-year. Specifically, we 
propose for CPUC staff automatically approve requested QC of any resource aggregation for 
any hour and month that meets the following two criteria: 

1. Ex-post capacity value is at least 90 percent of the committed capacity.
2. Requested ex-ante capacity is no more than 25 percent above the ex-post delivered

capacity in the previous year
Such a rule will reduce administrative burden on both DR providers and CPUC staff, while still 
retaining oversight abilities in cases where a DR provider underperformed in the previous year 
or a significant increase in QC is requested.  
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CHAPTER 4: 
Incentive Mechanism 

The final component of the proposed process (step 5) is an incentive mechanism that is 
assessed based on the ex-post delivered capacity relative to committed capacity (which is 
limited to QC). An incentive mechanism known as the Capacity Shortfall Penalty (CSP) is 
proposed as an alternative to the current incentive mechanism in the California ISO markets, 
the Resource Adequacy Availability Incentive Mechanism (RAAIM). Unlike the CSP, RAAIM is 
assessed on bids relative to a must-offer obligation (MOO). This chapter first addresses RAAIM 
and the MOO, then introduces the CSP as an alternative. 

RAAIM and the MOO 

The RAAIM is assessed based on bids over the course of the AAH, which are indeed the hours 
in which loss-of-load events are likely to occur. However, the MOO requires resources to bid 
their net QC in each AAH. This structure generally appears sufficient for traditional 
dispatchable generation resources that can produce a constant output over many hours; if a 
natural gas power plant bids 100 MW for five consecutive hours, it is highly likely to deliver 
that power if called upon to do so.  
For this proposal to function as intended, elimination of RAAIM and the fixed MOO is proposed 
for all DR resources. The California ISO is requested to clarify that DR providers can and 
should bid their true availability rather than QC value and to ensure that DR providers are not 
in violation of the ISO tariff for doing so. 
DR must be recognized as a variable output resource that must be able to bid according to its 
actual capability, rather than a fixed MOO. Even if the MOO varies by hour under the slice-of-
day framework, it must be able to bid variably across different days with different weather 
conditions. As such, we propose exemption from the RAAIM. An alternate approach would be 
to implement a weather-adjusted MOO, which changes with temperature per the ex-ante 
capability profile developed in step 1. However, the California ISO system is not currently able 
to implement such a variable MOO.  
Simply eliminating RAAIM would retain a static MOO by hour in each month but would 
eliminate the financial penalties associated with offering a lower value. We recognize that 
retaining the fixed MOO for DR could put providers out of compliance with the California ISO 
tariff when offering lower values and suggest a variable MOO be investigated in the future. In 
the near- to mid-term, eliminating the RAAIM will have the same effect.  
Intervals for which a resource has an RA obligation but does not bid are imputed with a BNLI 
of zero when determining load impacts in step 3 above, providing an incentive to bid.  

Capacity Shortfall Penalty 

DR resources are fundamentally different and only some types of DR can deliver sustained 
constant load impacts over many consecutive hours. Even so, variable DR resources can 
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provide significant capacity contributions. The incentive mechanism differs from the RAAIM by 
applying to the ex-post measured capacity relative to the committed capacity, defined as the 
lesser of contracted capacity and QC. In doing so, it accounts for actual performance where 
applicable through the definition of BNLI. This feature is critical to ensure DR providers cannot 
avoid penalties under a RAAIM-like system by bidding the contracted capacity value and 
purchasing the difference in the spot market.  
The CSP is defined as the product of any shortfall in demonstrated capacity relative to the 
contracted capacity, the market price for capacity, and a penalty parameter: 

= 2  max (0.945  – , 0)

where the value of 2 is the parameter that defines the relative intensity of the penalty, P is the 
price of capacity, 0.945 is the percentage of committed capacity (94.5%) below which the 
penalty is imposed on demonstrated capacity, CapCom is the committed capacity, and CapDem is 
demonstrated capacity. The cutoff of 94.5 percent is chosen for consistency with the existing 
RAAIM structure and mitigates performance risk by allowing slight underperformance that may 
be attributable to some combination of random conditions and statistical measurement error. 
Note the maximum function ensures DR providers face a penalty for delivering below the 
capacity award, but do not receive a bonus for surpassing it. However, we also propose 
allowing DR providers to contract for a range of capacity within which they will be paid for 
their delivered capacity. The DR provider will only face the penalty when the portfolio delivers 
less than 94.5 percent of the bottom of the range. However, we note that this provision need 
not be explicitly adopted for the RA program — these can be negotiated in RA contracts with 
LSEs.  
Figure 13 illustrates the effective revenue of a resource relative as a function of its 
demonstrated capacity, including a provision to be compensated for up to 110 percent of 
committed capacity for illustration. Below 47.25 percent of committed capacity, the DR 
provider will owe more in penalties than the contract value; by 0 percent it will pay 94.5 
percent of its entire contract value back as a penalty.  

Figure 13. Effective Capacity Revenue under Capacity Shortfall Penalty 
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The CSP will apply on a monthly basis to the average capacity value of the resource across the 
hours (that is, slices) to which it is committed. These include hours with takeback or other 
negative load impacts. As an example, see Figure 10 and note the difference between the 
average capacity in the fixed window for the 1-in-2 peak temperature and the variable bidding 
that better reflects how an economic resource might behave. So long as the average ex-post 
capacity value (0.47) is no less than the average ex-ante capacity value (0.44), the resource 
will not face a penalty.  
Underperformance risk from unavoidable future uncertainty and randomness can also be 
actively mitigated through aggregating a DR portfolio as discussed in the following section. 

Capacity Aggregation 

Underperformance risk can be mitigated by aggregating delivered DR capacity across a 
provider’s resources before applying the CSP described above. To illustrate, we assume DRPs 
face the CSP and that DR providers can aggregate their resources that are eligible to provide 
the same capacity product (for example, system capacity). Consider ten hypothetical DR 
providers, each with one-hundred resources with 1 MW expected capacity and a standard 
deviation of 0.4 MW. Each resource is contracted to provide 1 MW of capacity. The total 
expected value of each DR provider’s aggregate capacity is 100 MW with standard deviation 4 
MW. A simulation of each provider’s aggregate capacity contribution resulted in values from 
about 94–110, as shown in Table 3.  

Table 3. Simulated capacity deliveries and shortfall with and without aggregation. 
Delivered 

Capacity (MW) 
Shortfall 

(No Aggregation) 
Shortfall 

(Aggregated) 

109.49 12.33 0.00 

104.96 14.03 0.00 

102.30 15.74 0.00 

101.62 15.12 0.00 

98.84 18.31 1.16 

97.95 15.79 2.05 

97.03 19.38 2.97 

96.06 18.06 3.94 

95.92 19.64 4.08 

94.41 19.15 5.59 

Without aggregation, faced shortfalls in the range of 10–20 percent, which equates to 20–40 
percent of the capacity value of the resources as proposed under the CSP. Notably, all DR 
providers – including those that overperform in aggregate – face a shortfall because individual 
resources that underperform are not cancelled out against those that overperform. In contrast, 
shortfalls are much lower with aggregation, ranging from 0–6 percent.  
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Figure 1: Illustration of an Ex Ante Capability Profile 
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Figure 2: Illustration of Ex ante Capacity Determination 

 
 

 










Figure 3. Representative slice-of-day table. 
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Figure 4: Impact Profile Regression of Aggregation with Hot Weather Sensitivity 
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Figure 5: Revenue under Capacity Shortfall Penalty with Forced Outage Multiplier 
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Figure 6. Ex Ante Hourly Capability Profile with Hot and Cold Weather Sensitivity 
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Table 1. Ex Ante Profile Change Point Constraints 

  





   

  

  

   










Figure 7. Takeback Profile Exhibiting Hot Weather Sensitivity 
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Figure 8: Illustration of First-hour Effect on Capability Profile 
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Table 2: Aggregation Capability Profiles in Tabular Form 
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Figure 9. Ex ante Capacity Determination for Two Months Within One Season 
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Figure 10: Example bid-normalized load impact for bid of 100 MW and dispatch of 50 
MW 
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Table 3: Additional model terms available by default 
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Figure 11: Impact Profile Regression of Aggregation with Hot Weather Sensitivity 
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Figure 12: Demonstrated April and July Capacity Values from Impact Profile Regression 











Figure 13: Takeback pre- and post-dispatch regressions for a given hour and season 
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Figure 14: Revenue under Capacity Shortfall Penalty with Forced Outage Multiplier 
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Table 4: Resource ID Aggregation Table 

   

   

   

   

   




Table 5: Resource ID Aggregation Table 
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Table 6: Season Definition for Aggregation A 
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Table 8: Ex Ante Capacity Submission Table for Aggregation A 

   




    

    

    

    

    

    

    

    




Table 9: Ex Ante Capacity Submission Table for Portfolio A 
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(END OF ATTACHMENT) 

 

 


