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Reminders:

ÅThis quarterly forum that engages stakeholders in review of 

market performance issues and in high level dialogue on release 

planning, implementation and new market enhancements. This is 

intended to foster open dialogue and sharing of ideas and 

perspectives 

ÅThis call is being recorded for informational and convenience 

purposes only. Any related transcriptions should not be reprinted 

without ISOôs permission. 
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Instructions for raising your hand to ask a question
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In person: 

Please raise your hand for a mic and state your name 

and affiliation before making a comment. 

Virtual Participation: 

ÅSelect the raise hand icon located on the top right 

above the chat window.  Use #2 when dialed into the 

meeting. 

ïPlease remember to state your name and affiliation 

before making your comment.

ÅIf you need technical assistance during the meeting, 

please send a chat to the event producer.
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Objective: Enable dialogue on implementation planning 

and market performance issues

ÅReview key market performance topics

ÅShare updates to 2023 release plans, resulting from 

stakeholders inputs

ÅFocus on implementation planning

ïClarify timelines

ïDiscuss external impacts

ïPolicy discussions should occur in the initiative 

stakeholder process
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Market Performance and Planning Forum
Agenda ïMarch 16, 2023

1 p.m. ï4 p.m.

Time: Topic: Presenter:

1:00 ï1:05 Introduction, Agenda Brenda Corona

1:05 ï3:00 Market Performance Update Market Analysis and Forecasting

3:00 ï3:30 Policy Update Gillian Biedler

3:30 ï4:00 Release Update Trang Vo 
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Objective: Enable dialogue on implementation 

planning and market performance issues

ÅReview key market performance topics

ÅShare updates to 2023 release plans, resulting from 

stakeholders inputs

ÅProvide information on specific initiatives

ïto support Market Participants in budget and 

resource planning 

ÅFocus on implementation planning

ïClarify timelines

ïDiscuss external impacts

ïPolicy discussions should occur in the initiative 

stakeholder process
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Market Update

Market Analysis and Forecasting Department
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Correlation analysis for spinning reserve bids 
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Spin Bid Correlation Analysis: Overview

Å Explore whether any Spin bids are correlated to either gas prices 

used for energy bids or demand levels. This was a topic discussed  

previously in the Day-Ahead market Enhancements

Å Day-ahead spin bids were compared against the following datasets 

to analyze potential correlation:

ïNext-day gas prices (gas resources only)

ïUnadjusted RUC load forecast (all resources, mapped by UDC)

Å Study timeframe: January ïDecember 2022

Å Analysis excluded self-scheduled spin bids
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Spin bids vs. natural gas prices show weak linear

relationships across seasons 
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Å Winter: Jan ïFeb, Dec

Å Spring: Mar ïMay

Å Summer: Jun ïSept

Å Fall: Oct - Nov
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Spin bids vs. load forecasts also show weak linear 

relationships across seasons with minor exceptions
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Å Winter: Jan ïFeb, Dec

Å Spring: Mar ïMay

Å Summer: Jun ïSept

Å Fall: Oct - Nov
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Spin bids vs. load forecasts with gas prices overlaid 

show the potential for a more complex relationship

summer 2022 
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Correlation coefficients can indicate the strength of a 

relationship between two datasets

Å Pearson coefficient, r

ïMeasures linear relationship between two datasets (ratio between 

covariance of two variables and the product of their standard deviation)

ï Best for normally distributed data

ï 1.0 indicates a perfect correlation, negative values indicate anti-

correlation

Å Spearman coefficient, rs

ïMeasures monotonic relationship between two datasets (Pearson 

correlation between rank values of two variables)

ï Can be used on data that is not normally distributed

ï 1.0 indicates a perfect correlation, negative values indicate anti-

correlation
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Correlation metrics show a weak relationship across 

seasons and features 
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Spin bids vs. gas prices Spin bids vs. load forecasts
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Hybrid Phase 2B: 

Update on project implementation
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Hybrid Resources Initiative

ÅPhase 1: Created co-located model

ÅPhase 2: Created hybrid resource model

ïPhase 2-A (Dec 15, 2021): Implemented ancillary 

services and high sustainable limit functionality

ïPhase 2-B (Feb 1, 2023): 

ÅCreated hybrid dynamic limits

ÅImplemented sub-ACC constraints

ïPhase 2-C (Summer 2023): 

ÅRIMS and Tie-gen enhancements

ÅNot yet implemented
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Hybrid dynamic limits reflect hybrid resourcesô 

operational capabilities on a 5-minute basis
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Hybrid resourcesô dispatch tends to more closely follow 

the pattern of VERs than energy storage
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VER dispatch

Energy storage dispatch

Hybrid dispatch
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CRR Update
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The magnitude of the overall CRR settlements has 

decreased after summer
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Implementation of pro-rata funding continues to 

improve revenue adequacy in 2022
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Auction efficiency remain low as congestion levels remained 

high in October due to scheduled outages
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Monthly CRR payment after pro-rata adjustment  tend 

to be higher during summer months 
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Offset Revenue Impact

Å Offset Revenue Impact - Amount of offset revenues that exceeded 

the notional revenues based on the historical percentages of offsets 

for those same constraints

Å Apply average percentages of offset revenues for the constraint -

when offset revenues was greater than notional revenues

Å Example - constraint A to be binding for one hour ï

ïnotional revenues = $1,000

ïOffset revenues = -$1,600

ïOffset revenues based on the historical percentage of offset for 

this constraint = -$400

ïOffset Revenue Impact = -$1,200 (amount of offset being applied 

in excess based on the historical percentages of offset for the 

same constraint)
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Offset revenue impact for all the constraints from 

January 2022 ïFebruary 2023 
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Notional and offset revenues for January 2023
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February 2023 shows the several constraints binding 

on February 21 - 22
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Ongoing effort for Congestion Revenue Right

ÅCAISO completed the stakeholder proposal to address 

the issue of the shift factor threshold applied to 

aggregated locations.

ÅThe ISO will bring this proposal for approval on the 

March session of the Board of Governors

ÅCAISO will pursue further assessment on applying 

reduced shift factors to specific interties.

ÅThe next stage of CAISOôs analysis will focus on drivers 

for

ïCRR settlement reversal on constraints

ïCRR shortfalls by constraint

ÅCAISO will present finding in the upcoming MPPF
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Gas Conditions and CAISOôs markets in December 

2022
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Gas Prices observed sustained high levels in December 

22 due to a confluence of factors
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Extreme cold weather with higher demand      

Pipeline work

Gas Storage levels
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Higher gas prices were observed across the West 

hubs
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Gas burn levels in December 2022 were within typical 

ranges but higher than in December 2021

Page 32



CAISO PUBLIC

Gas prices are reflected accordingly in more expensive 

energy bids
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The impact of gas prices on gas resources were 

directly reflected in higher energy bids
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Imports participating in the CAISO market  reflect gas 

dynamics, with lower volumes at higher prices
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CAISOôs electric prices tracked close to gas prices
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CAISOôs electric markets saw a fivefold increase with 

respect to December 2021 prices
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External bilateral prices also saw higher levels
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Wholesale costs in the CAISOôs energy market saw 

additional costs of $3 billion in December and about 

$0.9 billion in January
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A total of 110 requests were submitted by participants 

for reference level changes to reflect gas dynamics

Page 40



CAISO PUBLIC

Procurement of Regulation
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Regulation is a reliability service critical to control 

system frequency and maintain grid stability

ÅWhen a large volume of awarded regulation is not 

accessible to the system, it can impact  the system 

reliability

ÅThe ISO has observed instances where some resources 

carrying regulation

ïDo not get on AGC control

ïDo not follow signals

ÅResources awarded regulation are expected to make the 

capacity available and follow signals
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Batteries continue to provide a significant share of 

both Regulation up and Regulation down
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Percentage of five-minute intervals when  resources 

do  not get on AGC control  and are awarded upward 

regulation 
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Percentage of five-minute intervals when resources do 

not get on AGC control  for Sep 22ïFeb 23
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Percentage of five-minute intervals when the storage 

resources do not get on AGC control during regulation 

down awards
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Percentage of five-minute intervals when the storage 

resources do not get on AGC control by SC for 

September ïFebruary 2023 for regulation down
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Flexible Ramp Product Enhancement
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Background

ÅMosaic model incorporates weather information into

estimation of uncertainty requirement

ÅHistogram was the methodology used to estimate the 

same requirement
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Relevant Links Website Location

FRP Uncertainty Calculation 

Simulations Study

http://www.caiso.com/InitiativeDocuments/Analysis-

FlexibleRampingUncertaintyCalculationintheWesternEnergyImbalanceMar

ket.pdf

FRP Uncertainty Calculation 

Simulation Presentation

http://www.caiso.com/InitiativeDocuments/Presentation-

FlexibleRampingUncertaintyCalculationWesternEnergyImbalanceMarket-

WEIM%E2%80%93Apr1-2022.pdf

External BRS for Requirements
http://www.caiso.com/Documents/BusinessRequirementsSpecifications12-

FlexibleRampProduct-RequirementsEnhancements.pdf

External BRS for FRP 

Enhancements

http://www.caiso.com/Documents/BusinessRequirementsSpecifications12-

FlexibleRampingProduct-Deliverability.pdf

http://www.caiso.com/InitiativeDocuments/Analysis-FlexibleRampingUncertaintyCalculationintheWesternEnergyImbalanceMarket.pdf
http://www.caiso.com/InitiativeDocuments/Presentation-FlexibleRampingUncertaintyCalculationWesternEnergyImbalanceMarket-WEIM%E2%80%93Apr1-2022.pdf
https://urldefense.com/v3/__http:/www.caiso.com/Documents/BusinessRequirementsSpecifications12-FlexibleRampProduct-RequirementsEnhancements.pdf__;!!KGL43g!9xIe3UcV7ew6QcaZrB9j4KxMPCdFfb1dgFjV5ysVOLGyuuGc9_r7OomdzbDhI_sxybL33q5_E2RieAO5CzU-rY9LcMg$
https://urldefense.com/v3/__http:/www.caiso.com/Documents/BusinessRequirementsSpecifications12-FlexibleRampingProduct-Deliverability.pdf__;!!KGL43g!9xIe3UcV7ew6QcaZrB9j4KxMPCdFfb1dgFjV5ysVOLGyuuGc9_r7OomdzbDhI_sxybL33q5_E2RieAO5CzU-yXOF9AY$
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FRP Requirements Performance Measurements:
1. Coverage:

ü The percentage of observed uncertainty covered by the proposed 

requirement.

ü This is used to check the validity of a model, and is the coverage of 

observed uncertainty against the requirement. 

2. Requirement:         

ü The average of estimated requirements over a period of time.

3. Exceeding:

ü The average MW differences when the observed uncertainty exceeds 

the proposed requirement.

4. Closeness: 

ü The average distances between the observed uncertainty and the 

proposed requirement

Å These measurements are designed to display the performance from four 

different  perspectives: Coverage, requirement, exceeding, and closeness 

can be used to reflect operational reliability, cost, risk, and margin, 

respectively.
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Mosaic offers less but comparable FRP Coverage when 

comparing against the Histogram

**MAPE = abs(Forecast ïActual)/Actual
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BAA FRU_H FRU_M FRD_H FRD_M

SCL 95.00% 95.00% 90.00% 91.00%

PNM 92.00% 92.00% 93.00% 92.00%

IPCO 93.00% 91.00% 91.00% 91.00%

PSEI 94.00% 92.00% 93.00% 89.00%

BCHA 92.00% 92.00% 94.00% 94.00%

PGE 91.00% 91.00% 92.00% 88.00%

PACW 94.00% 94.00% 91.00% 87.00%

PACE 93.00% 93.00% 96.00% 96.00%

CISO 97.00% 96.00% 89.00% 88.00%

AVA 95.00% 95.00% 92.00% 91.00%

BANC 93.00% 91.00% 93.00% 88.00%

BPAT 94.00% 93.00% 92.00% 90.00%

NWMT 95.00% 94.00% 93.00% 91.00%

NEVP 94.00% 92.00% 93.00% 90.00%

TIDC 94.00% 93.00% 94.00% 91.00%

SRP 94.00% 91.00% 92.00% 88.00%

TEPC 92.00% 93.00% 92.00% 83.00%

AZPS 93.00% 93.00% 94.00% 91.00%

LADWP 94.00% 93.00% 93.00% 89.00%

TPWR 93.00% 93.00% 93.00% 94.00%
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Mosaic generally has less FRP Requirement than the 

histogram methodology

**MAPE = abs(Forecast ïActual)/Actual
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BAA FRU_H FRU_M FRD_H FRD_M

SCL 21.93 23.04 -18.96 -21.04

PNM 96.39 97.78 -98.37 -89.77

IPCO 97.4 98.91 -117.6 -117.47

PSEI 133.53 146.06 -135.39 -127.76

BCHA 155.94 160.08 -162.82 -172.8

PGE 110.88 103.68 -110.85 -97.14

PACW 93.79 91.62 -98.62 -86.82

PACE 274.6 268.61 -336.44 -323.47

CISO 1095.76 985.49 -736.28 -725.33

AVA 48.03 47.95 -50.58 -47

BANC 42.83 36.93 -44.71 -35.42

BPAT 199.15 187.11 -328.63 -267.57

NWMT 75.33 72.02 -76.26 -60.7

NEVP 179.8 143.25 -159.45 -123.66

TIDC 8.11 7.8 -8.02 -6.93

SRP 105.32 95.65 -98.7 -77.33

TEPC 110.22 108.88 -81.23 -70.6

AZPS 143.32 137.81 -117.51 -100.38

LADWP 160.21 143.29 -150.52 -134.3

TPWR 11.58 12.23 -12.35 -12.97



CAISO PUBLIC

Mosaic generally has less FRP Exceeding than the histogram 

method

**MAPE = abs(Forecast ïActual)/Actual
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BAA FRU_H FRU_M FRD_H FRD_M

SCL 5.88 5.93 7.99 7.36

PNM 33.67 30.44 29.03 23.9

IPCO 38.78 34.15 30.46 31.03

PSEI 55.81 46.49 35.36 33.2

BCHA 63.58 66.64 67.61 68.8

PGE 41.22 31.17 47.59 35.29

PACW 26.44 22.57 34.82 24.43

PACE 117.43 111.23 72.74 64.7

CISO 196.42 185.05 238.45 224.93

AVA 14.59 10.81 18.46 13.85

BANC 26.99 26.48 29.4 21.9

BPAT 61.94 46.57 97.19 68.37

NWMT 15.64 15.53 19.35 15.69

NEVP 108.53 100.32 87.73 68.58

TIDC 2.92 2.46 4.04 3.11

SRP 41.34 36.59 35.12 31.47

TEPC 38.48 33.79 32.77 22.65

AZPS 46.31 48.21 26.41 25.84

LADWP 66.53 52.43 74.91 54.2

TPWR 3.21 3.23 3.87 3.84
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Mosaic provides better FRP Closeness than 

histogram
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BAA FRU_H FRU_M FRD_H FRD_M

SCL 13.54 14.71 11.71 13.62

PNM 62.01 61.52 62.13 55.32

IPCO 64.47 64.5 71.64 74.52

PSEI 87.54 99.91 91.48 87.82

BCHA 98.93 102.89 103.87 114.72

PGE 72.74 64.11 75.97 66.59

PACW 62.34 56.21 65.07 55.41

PACE 185.78 177.51 221.8 212.05

CISO 711.76 610.87 485.11 474.99

AVA 34.68 33.54 34.49 30.92

BANC 28.8 24.71 31 22.3

BPAT 138.41 115.09 220.3 170.26

NWMT 51.11 47.17 51.67 39.52

NEVP 120.86 89.12 116.08 79.65

TIDC 5.25 5.04 5.28 4.43

SRP 68.09 59.97 65.02 45.29

TEPC 69.64 69.39 54.61 42.58

AZPS 95.58 91.62 83.49 68.17

LADWP 115.06 96.71 100.54 86.75

TPWR 7.47 8.01 8.15 8.79
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Example: Daily Requirements Comparison
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Performance 

Gains
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Example: Daily Requirements Comparison

Page 56

Performance 

Gain
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Example: Daily Requirements Comparison
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Performance 

Gain

Performance gain, less 
exceeding around interval 30
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FRP Requirement Performance Evaluation: CAISO
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Uncertainty Requirement in the up direction trends 

within typical ranges
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Uncertainty Requirement in the up direction remain 

within typical ranges
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Hourly profile of uncertainty Requirement in the up 

direction showed a more defined pattern in February
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