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Background
• Last summer, demand response providers (DRPs) expressed 

concerns that demand response performance was under-
valued 
o Expressed issue affected energy/capacity compensation across 

ISO (energy compensation), CPUC (QC valuation) and Utilities 
(DRAM contract evaluation)

• Based on comparisons of historic to intra-day 2020 load on the 
system, and individual DRP load trends, there was evidence 
that some demand response performance values may have 
been limited by available baseline characteristics

In response, CAISO proposed baseline enhancement 
options to exam impacts highlighted

o Track 1 – Recurve comparison methodology study
o Track 2 – Approved use of load adjustment factors outside of the min/max 

caps for summer 2021
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Background: Track 1 Update

• Study completed on the viability of accessing a control group 
by all DRPs and use of the Recurve comparison methods.
o Recurve assessed their comparison group methods in relation to 

the FERC-approved control group methodology outlined in the 
CAISO tariff and found it compliant

o Provided CAISO with improved methodology specifications that 
could be used to enhance control group methodology business 
practice

o Demonstrated the use of differential privacy for use in establishing 
a comparison group

o Produced a report studying the 2020 summer high heat events 
under a comparison group method for multiple demand response 
providers in multiple service territories

• Recurve was unable to directly contrast comparison method values 
against CAISO settlement of resource performance to dispatch
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Background: Track 2 Update

• Four DRPs applied this summer to use alternate (uncapped) load 
cap adjustment factors (LCAs) between May and October
o Current adjustment caps:

 10-in-10: 120% up; 80% down
 5-in-10: 140% up; 71% down

• Resources eligible to use alternative LCAs were both PDR and 
RDRR resources using day-matching baselines (10-in-10, 5-in-
10, Day Matching Combined)

• Load trends suggested that historic load used in baselines could 
have exceeded intra-day load by more than adjustment caps in 
July, particularly July 9.
– evidence that alternate LCAs could have helped

• Intra-day load trending higher than historic load was much less 
pronounced in July 2021 than in August 2021
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LOAD ADJUSTMENT FACTORS 
OUTSIDE OF MIN/MAX CAPS



Save Energy. Get Paid.

Operational Experience with CAISO’s Waiver of the Same-
Day Adjustment (SDA) Cap During Summer 2021
November 16 2021

CAISO Public
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● After the heat events of summer 2020, OhmConnect and other DRPs informed CAISO that PDR 
performance (i.e. Demand Response Energy Measurement (DREM)) was frequently and 
significantly constrained by the 140% upper bound on SDA

● The SDA so often binding at the 140% cap in summer 2020 had several adverse consequences:
○ PDR performance appeared poorer than actually the case (e.g. CAISO Root Cause 

Analysis)
○ PDRs in CPUC DRAM pilot “underperformed” relative to RA contractual obligations
○ PDRs paid by CAISO market for less energy than actually delivered

● Earlier this year, CAISO approved a waiver that relaxed the upper (and lower) bounds on the 
SDA for the period May - October 2021
○ OhmConnect requested this waiver for its entire fleet of PDRs

Background on the SDA cap waiver for summer 2021

Confidential and Proprietary Information of OhmConnect, Inc.

10

10
CAISO Public



OhmConnect SDA cap waiver metrics for summer 2020 vs 2021 11

* For subset of May-Oct PDR-dispatch hours with calculated SDA > 140%
** For subset of May-Oct PDR-dispatch hours with calculated SDA < 71%
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● Summer 2021 did not exhibit the same extreme heat events as summer 2020
○ Not surprising that, but for the waiver, the SDA cap applicable to OhmConnect’s fleet of 

PDRs would have been binding at 140% less often in 2021 than was the case in 2020

● OhmConnect appreciates the flexibility afforded by the waiver
○ CAISO’s waiver request and approval process was simple and well-managed
○ Unconstrained SDA calculations easy to implement on DRP/SC’s side

● Recommend preserving the SDA cap waiver as an option for summer 2022 while CAISO Staff 
and stakeholders continue exploring baseline methodologies that account for effects of extreme 
weather on residential PDR performance

Takeaways 12
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COMPARISON/CONTROL 
GROUP METHODOLOGY



FLEXmeter Methods Review
Adam Scheer

Vice President of Customer Solutions
adam@recurve.com
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History
COVID-19 altered energy consumption in every area 
of society and the economy.

Crisis for EE program M&V

Hourly Comparison group 
method development was 
critical
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Recurve/DOE Partnership: Comparison Groups For the 
COVID Era and Beyond

https://groups.recurve.com/methods.html

Resulting Methods: 

- Random Sampling

- Advanced Stratified Sampling

- Site-based matching
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Test Case: August 14th 2020

Aug 14, 7 pm: Demand Spikes

- Emergency grid event

- > $1,000/MWh real time prices 
across the grid

- “All Hands on Deck” DR Events

Status Quo DR methods failed to 
capture DR Event impacts
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● Analysis of OhmConnect’s response in 
MCE territory

● DR Event 5 - 8 PM

● Sample of 1,150 MCE Res participants

● Non-participant Comparison group

● GRIDmeter advanced stratified 
sampling/CalTRACK 2.0 Hourly methods

18

DR Study Origins: MCE  / NREL / RECURVE Event Analysis
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OhmConnect/MCE, Aug 14 2020

𝚫𝚫 Participant

𝚫𝚫 Comparison 
(e.g., COVID 

Impacts)

Event 
Savings
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CAISO Key Objectives
1. Understand and operationalize the baseline and 

comparison group methods in relation to existing 
guidance and practice

2. Understand barriers to data access and identify a 
viable path to overcome them

3. Understand the 2020 heat storm events based on the 
baseline and comparison group methods 
implemented by Recurve to inform and support 
decision making

4. Understand impacts of demand response events in 
2021 and operationalize methods at scale.
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Data Makes the World Go ‘Round

Data Donors

6 DRPs

6+ LSEs

- Solar and Non-Solar
- Variety of Programs

- Res and Non-Res
- 11 Distinct Climate Zones

21
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FLEXmeter
Foundations
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Methods Overview

FLEXmeter Load Impacts Calculation:

1. Sample matched comparison group

2. Calculate treatment and comparison group hourly load impacts 

3. % Difference of Differences adjustments

4. Differential privacy to protect non-participant data
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Open-Source, Standardized Methods

Advantages of Open Source

- Full transparency

- Consistency and Verifiability

- Concrete settlement

- Leverage community of experts

- Focus on program, not M&V
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How Do Comparison Groups Work Again?

● Step 1: Measure change in consumption for 
program participants

(“Difference_Treatment”)

Savings = Difference_Treatment - Difference_Comparison
25

The “Difference of Differences” Calculation

● Step 2: Measure change in consumption for 
selected non-participants

(“Difference_Comparison”)

● Step 3: Calculate savings as:

𝚫𝚫
Treatment

𝚫𝚫
Comparison

Savings

Sa
vi

ng
s
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FLEXmeter Comparison Group Selection: 

Treatment and comparison customers must share:
- Sector
- LSE Territory
- Climate Zone
- Solar Status

Basis for equivalence: Avg. weekly load shape 

Each participant meter is matched to the most similar 
non-participant meters 

Comparison group: the collection of non-participants 
that are best matches to individual participants

Site Based Matching

26CAISO Public



% Diff of Diff Example (DRP B, LSE 2, Aug. 19, 2020)

Event % Diff 
= -28.7%

Step 1. Treatment % Diff

Treatment customers used 28.7% less than predicted during event.
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% Diff of Diff Example

Event % Diff 
= 5.1%

Step 2. Comparison % Diff

Comparison customers used 5.1% more than predicted during event.
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% Diff of Diff Example

Event % Diff of Diff 
= -33.8%

Step 3. % Diff of Diff

Taking the comparison group into account the demand response 
event had a -28.7% - 5.1% = -33.8% event period load impact.
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% Diff of Diff Example

Avg. Event Load Impact
= -0.94 kW

Step 4. Total Savings

Scaling the % Diff of Diff to predicted participant consumption yields 
average customer event load impacts of -0.94 kW.

30

CAISO Public



Bringing it All Together
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Differential Privacy

- Calibrated noise 
addition

- Masks the presence of 
individuals in datasets

- Much stronger 
protection than 
traditional aggregation 
methods
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Event Day: Comprehensive Results

FLEXmeter enables measurement of 
load impacts all hours of the day.

- Total savings determined (both 
event and non-event)

- Can directly monitor “takeback”
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Takeback and 10 of 10 Baselines with SDA

For most (but not all) 
programs Recurve 
observes takeback.

Takeback can bias 
baselines with Same Day 
Adjustments

DRP D, LSE 1, Non-Res

Strong takeback 
during non-event 
hours
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Summary Results
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FLEXmeter Summary Results

Wide variety of programs, 
territories and results, and...

Apples to apples comparisons 
across the board
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FLEXmeter Summary Results Example for DRP B LSE 2 

Analogous results 
available for all 
DRP/LSE combinations 
studied.
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Importance of Comparison Groups: DRP A LSE 3 
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Methods Appendix
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Diff-of-Diff: A (Slightly) Deeper Dive

The “Difference of Differences” Calculation

● Step 1: Create baseline period model for treatment group and project that model as a 
counterfactual into the reporting period (Counterfactual_Treatment)

● Step 2: Create baseline period model for comparison group and project forward as a 
counterfactual (Counterfactual_Comparison)

● Step 3: Calculate savings via % Diff of Diff computation as:

Savings = Counterfactual_Treatment x 

[(Counterfactual_Treatment - Observed_Treatment) / Counterfactual_Treatment

- (Counterfactual_Comparison - Observed_Comparison) / Counterfactual_Comparison]
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A Note on Difference of Differences Adjustment

Recommendation: 

The Difference of Differences adjustment should be made on a percentage 
basis. 

Why? 

To neutralize error on 
account of imperfect 
matching/differences in 
magnitude of 
consumption
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How do Hourly CalTRACK Methods work?
1) Pick your reporting period month

42
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How do Hourly Methods work?
1) Pick your reporting period month
2) Select your hour of the week
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How do Hourly Methods work?
1) Pick your reporting period month
2) Select your hour of the week
3) Figure out “occupancy”

44

Occupied = 65% or 
more of designated hour 
is above predicted value
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How do Hourly CalTRACK Methods work?
1) Pick your reporting period month
2) Select your hour of the week
3) Figure out “occupancy”
4) Create temperature bins

45

Must be >20 
observations in a bin or 
it gets combined with 
the next one
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How do Hourly CalTRACK Methods work?
1) Pick your reporting period month
2) Select your hour of the week
3) Figure out “occupancy”
4) Create temperature bins
5) Convert to a temperature matrix
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How do Hourly CalTRACK Methods work?
1) Pick your reporting period month
2) Select your hour of the week
3) Figure out “occupancy”
4) Create temperature bins
5) Convert to a temperature matrix
6) Fit a WLS regression model to each occupancy state 
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How do Hourly CalTRACK Methods work?
1) Pick your reporting period month
2) Select your hour of the week
3) Figure out “occupancy”
4) Create temperature bins
5) Convert to a temperature matrix
6) Fit a WLS regression model to each occupancy state
7) Calculate counterfactual for each hour of the month/year

a) Effects of occupancy + effects of time of week + effects of 
temperature = predicted consumption 
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FINAL Q&A



Final Q&A
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• Stakeholder written comments on today’s 
discussion are encouraged, and may be sent to 
isostakeholderaffairs@caiso.com

mailto:isostakeholderaffairs@caiso.com
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