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Reminders

« This call is being recorded for informational and convenience

purposes only. Any related transcriptions should not be reprinted
without ISO’s permission.

 The meeting is structured to stimulate dialogue and engage
different perspectives.

« Please keep comments professional and respectful.

« Please try to be brief and refrain from repeating what has
already been said so that we can manage this time efficiently.
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Instructions for raising your hand to ask a question

« Open the Participant and Chat panels from the bottom right.

 If you are connected to audio through your computer or
used the “call me” option, select the raise hand icon )
located on the bottom of the participant panel.
« Note: If you connected by phone outside of Webex, dial
*3 to get into the question queue.

« Please rememberto state your name and affiliation before
making your comment.

* You may send your question via chat to all panelists.

 If you need technical assistance during the meeting, please
send a chat to the event producer @Intellor Events.
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Objective

Discuss the assumptions, methodology, and draft
results of the monthly flexible capacity requirement and
Availability Assessment Hours Technical Study.

Specifically

Calculating monthly flexible capacity requirements for
all LRAs within the ISO footprint for RA compliance
year 2026 and advisory requirements for compliance
years 2027 and 2028
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Agenda / Overview

« Background
* Processreview

- Expected build out from all LSEs (CPUC jurisdictional and non-
jurisdictional)

- Load, wind and solar profiles
- Calculate three-hour net load upward ramps

- Add the larger of either the spinning reserve portion of
contingency reserves or the most severe contingency

- Calculate monthly Flexible Capacity requirement

* Overview of methodology used for system/local availability
assessment hours

— 2026 availability assessment hours
— 2027-2028 draft availability assessment hours

% California ISO 2025 CAISO - Public Page 5




Review of California’s resource adequacy program

* The California Public Utilities Commission (CPUC ) adopted a Resource Adequacy
(RA) policy framework in 2004 in order to ensure the reliability of electric service in
California

 The CPUC established RA obligations applicable to all:
— Load Serving Entities (LSEs) within the CPUC’s jurisdiction
— Investor-owned utilities (I0Us),
— Energy service providers (ESPs), and
— Community choice aggregators (CCAs)

+ The RA policy framework guides resource procurementand promotes infrastructure
investment by requiring LSEs to procure capacity so that capacity is available to the
CAISO when and where needed

« The CPUC’s RA program now contains three distinct requirements:
— System RA requirements (effective June 1, 2006),
— Local RA requirements (effective January 1, 2007), and

— Flexible RA requirements (effective January 1, 2015)
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Each LSE Scheduling Coordinator shall make a year-ahead and month-
ahead showing of flexible capacity for each month of the compliance

year

Resource Adequacy (RA)

Ensure LSEs contract for adequate capacity to meet expected flexible
capacity needs

Year ahead: LSEs need to secure a minimum of 90% of the next years
monthly needs

Month ahead: LSEs need to secure adequate net qualified capacity to
serve their peak load including a planning reserve margin and flexible
capacity to address largest three-hour net load ramps plus contingency
reserves

All resources participating in the ISO markets under an RA contract will
have an RA must-offer-obligation

Required to submit economic bids into the ISO’s real-time market
consistent with the category of flexible capacity
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The ISO used the following data to determine the
flexible capacity needs

« CEC’s IEPR demand forecast for 2026 through 2028

 LSE SCs updated renewable build-out for 2025 through 2029

« The Analysis of Flex Capacity Needs included:

Existing VERs capacity

Expected installed capacity by technology and expected operating date
(e.g. Solar thermal, solar PV tracking, solar PV non-tracking, estimate
of behind-the-meter solar PV, co-located and renewable components of
hybrids) for all variable energy resources under contract

Operational date or expected on-line date

Dynamically scheduled resources located outside ISO’s BAA
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Expected hybrid renewable buildout through December
2028 based on LSE's submittal

Expected Hybrid Build-Out
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Hybrid resources were included in the flexible needs assessment
For more detailson hybrid and co-located resources, visit the stakeholder page: https://stakeholdercenter.caiso.com/Stakeholderlnitiatives/Hybrid-resources
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Expected co-located renewable buildout through
December 2028 based on LSE'’s submittal

Expected Co-Located Build-Out
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Co-Located resources were included in the flexible needs assessment
For more detailson hybrid and co-located resources, visit the stakeholder page: https://stakeholdercenter.caiso.com/Stakeholderlnitiatives/Hybrid-resources
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2025 LSE’s submitted solar capacity and CEC'’s
maximum monthly forecast production

28,000

24,000

20,000

12000 "/ o . .
oo N B B B B B
4,000 / X

2024 2025 2026 2027 2028 2029 2030
W LSE's Capacity 16,884 18,062 19,035 20,633 22,438 24,208 25,500
CEC's Forecast 13,666 14,567 15,180 15,806 16,474 17,173 17,911

MW
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Summary of LSEs submittal showing the expected capacity
at the end of each year

ISO Solar PV 12,516 12,646 12,901

ISO Wind 5,064 4,987 5,970

Hybrid Resources (Wind) 0 0 0

Hybrid Resources (Solar) 818 818 1,488

Cumulative Non ISO Wind/Solar
Resources that's Dynamically Scheduled 1,009 1,009 1,259
into the ISO

Incremental New VERs Additions Each

Year (Included in Flexible Capacity Needs 1,389 3,651
Assessment)

Maximum Expected BTM Solar PV

14,433 14,931
Production in the CEC's Forecast

Cumulative behind-the-meter Solar PV

Capacity reported by LSEs 16,884 18,062 19,305

The SO is comparing the data submitted by the LSEs below to data in the interconnection que and current capacity to ensure alignment.
The ISO may perform additional outreach to LSEs based on the data submittedto ensure all resources are beingincluded.
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The ISO flexibility capacity assessment is based on
current LSEs’ RPS build-out data

» Uses the most current data available for renewable build-out obtained from
all LSE SCs
— The SC for each LSE in the CAISO BAA [to identify] each wind and
solar resource... that is owned, in whole or in part, by the LSE, or
under contractual commitment to the LSE or the Load-following MSS
LSE, for all or a portion of its capacity

* For new renewable installation, scale 2024 actual production data based on
the expected installed capacity in subsequent years

» Generate net-load profiles for 2026 through 2028
— Generate load profiles for 2026 through 2028
— Generate solar profiles for 2026 through 2028

— Generate wind profiles for 2026 through 2028
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The ISO will use the CEC’s 1-in-2 IEPR forecast to
develop the monthly flexible capacity

« CEC IEPR Load Forecast

—  https://efiling.energy.ca.gov/GetDocument.aspx?tn=262289&DocumentContent!ld=98796
— Title of File: CED 2024 Hourly Forecast - CAISO - Planning_Scenario - correction 32025
— CEC Demand Forecast does not contain battery charging load for market and in front of the meter battery resources.

» CAISO will be using Managed Net Load within the spreadsheet
BASELINE_CONSUMPTION = UNADJUSTED_CONSUMPTION +
PUMPING +
CLIMATE_CHANGE +
LIGHT_EV +
MEDIUM_HEAVY_EV +
DATA_CENTER +
OTHER_ADJUSTMENTS

BASELINE_NET_LOAD = BASELINE_CONSUMPTION +
BTM_PV +
BTM_STORAGE_RES +
BTM_STORAGE_NONRES

MANAGED NET_LOAD = BASELINE_NET LOAD +
AAEE +
AAFS +
AATE_LDV +
AATE_MHD
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Building expected 1-minute load profile requires actual
2024 hourly and 1-minute data and CEC's hourly forecast
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Hourly load forecast to one-minute load forecast

+ Used 2024 actual one-minute load data to build one-minute load profiles for
subsequent years

» Scaled the hourly CEC load forecast value of each hour into one-minute
forecast data using a smoothing equation looking at the differences between
the forecasted year and the 2023 one-minute actuals.

2026 Load One-Minute Forecast
— 2026 Lcecrest 1-min = 2024 Lpgy 1min + X
* Where X = Interpolated 1-min profile from the difference
(2026 Lcecrest_nourly = 2024 Lactual_nourty )
2027 Load One-Minute Forecast
— 2026 Lcecrest 1-min = 2024 Lpgy 1min ¥ X
* Where X = Interpolated 1-min profile from the difference

(2026 I-CECfcst_hourIy -2024 I-actual_hourly)

*See slide 8 for more graphs showing steps to calculate
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Maximum net-load 3-hour upward ramp in 2024 with and
without curtailments and battery resource charging

Load vs. Impacts of Batteries Charging & Wind/Solar Curtailments --- 4/20/2024

25,000

20,000

15,000

10,000
> Actual Net Load
S
Net-Load
5,000 Wind/Solar
Curtailment
0
’
S
Net Load Sso ’r,
5000 Batteries Charging S
; Net Load
No Batteries Charging & No
Wind/Solar Curtailments
-10,000
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
Load Net Load == == == Batteries Curtailment e e e Batteries/Curtailment
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Over the last 5 years, battery charging has impacted 3 hour net load
actual ramps

LESR capacity
15000

10000 -
5000- I I
0- - .

2018

MW

2020 2022 2024

2025 represents capacity on 4/18/2025

Depending on the season batteries can
modify the actual ramp by GWs, and
this spread s increasing
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Three-Hour Maximum Upward Ramp (MW)

26,000

24,000

22,000

20,000

18,000

16,000

14,000

12,000

10,000

=

8,0

6,0

=

4,0

2

2,0

=

0

2023 Act w/ battery charging,pumps
W 2023 Act w/out battery charging,pumps
2024 Act w/ battery charging,pumps

Jan
17,780
19,259
17,808

B 2024 **Act w/out battery charging,pumps 21,957
2025 CAISO - Public

Maximum Three-Hour Ramp Multiple Actuals in 2023-2024

Feb
18,961
20,494
18,980
21,928

Mar
17,662
19,248
18,357
20,615

Apr
17,753
18,920
20,563
22,199

May
17,496
18,261
20,011
21,625

Jun
16,518
17,283
19,983
21,105

Jul

16,995
17,786
19,792
20,289

Aug
17,137
17,346
19,032
20,394

Sep
20,101
21,242
20,455
21,582

* w/out pumps = w/out discretionary pumps

Oct
19,111
20,157
18,889
20,319

Nov
18,869
20,336
18,217
21,464

Dec
17,241
19,372
16,545
19,873
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Battery resources receive Effective Flexible Capacity (EFC)
accreditation for Charge and Discharge Range

Battery EFC Tariff
2025 Annual EFC by Fuel Language

(d)  Energy Storage Resource. The Effective Flexiole Capacity value for an enerqy storage
FUEL TYPE| #Units M.MMMMMMMM

resource will be determined as follows -

182 23,983 23,994 23,991 23,341 23,894 23,817 23,784 23,776 23,810 23,910 23,962 23,986 (1) foran energy storage resource hat provides Flexible RA Capacity but no

Regulation Energy Management, the Efective Flexible Capacity value will be the

HYBD 2 98 80 98 990 1002 1124 1190 1056 L1113 989 983 98

MW output ange the resource can provide over three hours of charge/discharge

LESR 130 17,654 17,054 17,654 17,654 17,654 17,654 17,654 17,654 17,654 17,054 17,654 17,654 Vhlecastanlyrapg,
(2)  foran enerqy storage resource that provides Flexible RA Capacity and
OTHR 30 LMY 1343 1349 1348 1348 1349 1349 1343 1343 1349 1343 1343

Regulation Energy Management, the Efiective Flexible Capacity value will be the

WATR 111 5,064 5065 5009 5282 5357 5,678 5,384 5332 5,646 530 5136 52012 esouces f5-minue eneryoupu capbity,

TOTAL AB4 45,035 45,049 43 391 49,225 43,456 49,622 49,861 45,666 49,372 49,205 45,088 45,188
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2025 draft study utilized different 2024 load actual information, excluding
battery and discretionary pump charging to further align with CEC IEPR

28,000

26,000

24,000

22,000

Three-Hour Maximum Upward Ramp (MW)

8 ] 8

8

W 2024 Act w/ battery charging,pumps 17,808
W 2024 Act w/out battery charging,pumps 21,957
W 2026 Forecast w/ battery charging, pumps 23,648

2026 Forecast w/out battery charging, pumps = 23,547

Actual Ramps for 2024 and Expected Ramps 2026

18,980
21,928
23,766
23,829

18,357 | 20,563
20,615 | 22,199
21,889 | 26,249
22,253 | 26,198

*w/out pumps = w/out discretionary pumps
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20,011
21,625
25,331
25,176

20,000
18,000
16,000
14,000
12,000
10,000
8,0
6,0
40
2,0
0 Jan Feb Mar Apr May Jun Jul

19,983
21,105
26,038
26,096

19,792
20,289
23,379
23,406

Aug
19,032
20,394
24,577
24,506

Sep
20,455
21,582
25,960
25,731

18,889
20,319
24,321
24,119

Oct Nov Dec

18,217
21,464
24,063
23,915
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16,545
19,873
22,099
22,236

Actuals (blue) can diverge
substantially due to charging
behavior and vary seasonally

The 2025 draft study results
modified the load actual
information to exclude battery
and discretionary pump
charging to further align with
CEC IEPR forecast.

Minimal impacts to the
requirement were observed
from the input change.
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Similarly to battery charging; renewable curtailments continue to impact

actual 3 hour net load ramps

Total Wind/Solar Curtailment: 2020 - 2024
900
800
700
600
< 500
=

© 400
300
200

" |||| | ”l I||| |y :

o “ll | IIIII il hall II Wl 0. =

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec E

m2020 138.0 157.1 179.1 3184 2553 206.4 309 232 56.8 99.3 66.9 56.1 :

m2021 623 137.7 3420 1925 327.7 924 34.1 36.7 369 1357 432 63.5 H

m2022 574 2621 4633 596.2 481.7 2020 985 34.4 61.5 99.5 76.0 16.6 E_

m2023 532 2040 606.2 7029 379.8 2140 579 49.3 760 2114 708 34.1 =

m2024 101.0 2289 730.3 839.6 6954 2466 67.6 716  120.7 1519 1474 224 E

m2020 m2021 m2022 ®2023 m2024 E

i}

. =

5

No changes were made in the :

*

L

z

=

draft Flex RA study for treatment -

of curtailments in the requirement
formulation of the 3 hour net load
ramp.

CAISO expects further changes in
2026 for Flex RA year 2027 and
welcomes stakeholder feedback.
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W 2023 Act w/out battery charging,pumps
W 2023 Act w/out battery charging,pumps

W 2024 Act w/out battery charging,pumps
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W 2024 **Act w/out battery charging,pumps

26,000

24,000

22,000

20,000

18,000

16,000

14,000

12,000

10,000

8,0

3

6,0

3

40

3

2,0

3

Jan

19,259
20,186
21,957
22,324

+ Curtail

+ Curtail

Feb
20,494
21,602
21,928
23,723

Mar
19,248
21,732
20,615
23,703

Apr
18,920
21,835
22,199
24,100

* w/out pumps =

May
18,261
20,842
21,625
24,834

Jun
17,283
19,306
21,105
22,262

Jul
17,786
17,933
20,289
20,441

Aug
17,346
17,702
20,394
20,681

Sep
21,242
21,349
21,582
22,924

Oct
20,157
21,646
20,319
22,706

0

Nov
20,336
20,807
21,464
22,956

Dec
19,372
19,565
19,873
21,050

w/out discretionary pumps



Net-load is a NERC accepted metric! for evaluating
additional flexibility needs to accommodate VERSs

* Net load is defined as load minus wind and solar power production

* Net load variability increases as more and more wind and solar resources
are integrated into the system

« The monthly three-hour flexible capacity need equates to the largest
upward change in net load when looking across a rolling three-hour
evaluation window

+ The ISO dispatches flexible resources (including renewable resources with
energy bids) to meet net load

1 NERC Special Report
Flexibility Requirements and Metrics for Variable Generation: Implications for System
Planning Studies, August2010. https://www.nerc.com/files/IVGTF Task 1_4 Final.pdf
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The flexible capacity methodology is expected to provide
the ISO with sufficient flexible capacity

Methodology
Flexible Reqyryy= Max[(3RRyr)mtry] + Max(MSSC, 3.5%*E(PLyryy)) + €
Where:

Max[(3RRyr«)mmy] = Largest three-hour contiguous ramp starting in
hour x for month vy

E(PL) = Expected peak load
MTH, = Month ,
MSSC = Most Severe Single Contingency

€ = Annually adjustable error term to account for load forecast errors
and variability. € is currently set at zero
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Monthly Three-Hour upward ramps and total flexible capacity
requirements for 2026 and Expected Ramps

32,000
30,000
28,000
26,000
24,000

22,000

Actual Ramps for 2024 and Expected Ramps and Flex Capacity 2026-2028
20,000
18,000
16,000
14,000
12,000
10,000
2,000
6,000
4,000
2,000
e Jan Feb Mar Apr May Aug Sep Oct MNowv Dec

Jun Jul
m 2024 Act w/out battery charging,pumps 21,957 21,928 20,615 @ 22,199 @ 21,625 21,105 20,289 20,394 21,582 20,319 21,464 19,873

Three-Hour Maximum Upward Ramp (MW)

2026 Binding Forecast 23,547 23,829 22,253 26,198 25176 26,096 23,406 24,506 @ 25,731 24,119 23,915 22,236
2026 Flex Capacity 24,607 24,979 | 23,403 27,348 26,326 27,559 25,038 26,112 @ 27,388 25,471 25065 23,386
2027 Advisory Forecast 23,729 25,119 25,131 28,318 27,867 27,517 26,763 25,811 29,040 26,960 26,585 24,587
2028 Advisory Forecast 27,464 27,210 @ 27,383 30,408 29,983 29,129 27,432 26,771 @ 30,380 27,415 26,833 24,982
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Maximum 3-Hour upward ramps are not evenly
distributed each hour demonstrating the need for faster
ramping capability

1-Hr Ramps Within 3-Hr Ramps vs. Peak Demand for the
Same Day --- 2024

40,000
* Three hour-upward .
ramps hgve begn 35,000 R .
steadily increasing .
over the years 30,000
* *
* Ramps are not . i . . .
evenly distributed = 25,000 .
across three hours
20,000 80%  71%  66%  56% 54%
4% % 68% 52% 47% 599
* One hour upward 64% ’ * | s
ramp is now over 15,000
9,000 MW for N EY 44% 26% T
several months 10,000 38% 244 32% M 00 Moso, ° - M24% 34%
5,000
0 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

m 3-Hour Ramps 17,119 18,178 | 17,385 19,215 18,848 18,574 18,478 17,722 19,109 | 17,660 17,139 15,708
®1-Hour Ramps 10,164 10,477 8,652 10,589 9,585 8,958 @ 8,787 @ 8,839 9,909 & 8,935 10,588 9,213
¢ Peak 26,702 27,251 | 25,582 23,923 26,413 28,242 | 32,710 34,386 35,466 37,530 28,856 27,089

m 3-Hour Ramps m1-Hour Ramps & Peak
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Example of actual net-load variability for seven random
days in April 2024

Net Load for Seven Random Days --- April 2024
28,000

24,000

Net Load (MW)

12,000

8,000

4,000

0

=gy 1 e===Day2 e=—=Day3 e==Day4 e=——Dgyl5 e=——Day6 e=——Day7
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Maximum net-load 3-hour upward ramp in 2024 occurred
on Saturday, April 20

Load, Net Load, Wind & Solar --- April 20, 2024

25,000
20,000
15,000
\ !
\ (]
\‘ (]
[
10,000 \ '
\\ ,' \ 19,215 MW
(]
\\ h ‘
\\ ]
5,000 N A
\_ Ss !
0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Load Wind Solar e ==NetLoad
e calirornia 15U 2025 CAISU - FupIic
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The actual net load and 3-hour ramps are years ahead
of the ISO’s original estimate primarily due to under
forecasting rooftop solar PV installation

Typical Spring Day

Actual 3-hour
ramp of

19,325 MW
24,000 1 on 9/24/23
22,000 |
P2 20000 4
[+]
H
§= 18,000

over generation
10,000 1 risk
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1ISO 2026 Monthly flexible capacity needs

2026 Forecast Flexible Capacity

28,000
27,000
—~ 26,000
=
=
=
S 25,000
Q
@®
o
0
i 24,000
©
N
o
N
23,000
22,000
21,000 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

B Flex Capacity 24,697 24,979 23,403 27,348 26,326 27,559 25,049 26,110 27,384 25,468 25,065 23,386
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NERC’s BOG approved a new BAL standards to ensure BAs have the flexibility to
meet their hourly energy needs as well as their daily peak capacity... effective 2026

Capacity Assessment

Uses forecasted load scenario(s) that
represent a snapshot in time (e.g.,
Demand Representation Uses individual snapshots of fixed
loads and operating resenes, typically
peak demand.

Uses statistical representation of
generator availability to calculate
capacity contributions (e.g., UCAP,
ELCC?) resulting in a single value that
represents the outage potential at a
single point in time.

The transmission model is likely to be
similar for a capacity and energy
reliability assessment. It is possible to
use the exact same model for both
types of analysis.

Evaluates reliability by simulating
snapshots of BPS operation.

Supply Representation

Transmission Representation

Uses clearly defined industry standard
capacity or reserve margins to
determine the system’s level of
reliability in terms of magnitude of
insufficient supply.

Risk and Reliability Evaluation

2025 CAISO - Public

50:50 load, 90:10 load, peak hour load).

Energy Reliability Assessment

Uses time-series demand to incorporate
the load changes throughout each day,
hour, or year.

Includes flexible load and net-load
variability.

Represents generator outages based on
separate outage modes (e.g., equipment
failure, fuel unavailability, network issues),
each with a different probability of
occurrence, impact, and duration.

The added complexity of an energy
reliability assessment may necessitate a
different, potentially simpler, transmission
model.

Evaluates time-series of BPS operation
with fuel stock and other finite resources to
be considered.

Measures energy-based metrics to
evaluate magnitude, duration, and
frequency of energy insufficiency over the
study period. Though some are maturing,
these metrics can be in their infancy and
may not be well developed or
standardized.

[l UCAP: Unforced Capacity is a value thatis assigned to a supply resource (e.g., generator) that represents the amount of power generation not subject to forced outages.
UCAP is afunction of EFORJ, the equivalent demand forced outage rate, and ICAP, installed capacity.
21 ELCC: Effective Load Carrying Capability is a representation of a supply resource’s contiibution to serving demand in reference to a theoretical resource thatis not subject
to outa
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CAISO RA working group is evaluating potentia
changes to Flex RA process

 RA working group was developed to review RA program
health and make recommendations for changes within

the RA program
— Any changes will be through a stakeholder initiative

* As the resource fleet has evolved, the group will
evaluate the overall need for Flex RA, including:

— If the current process provides reliability benefits
— Potential enhancements to the design

— Where the process may need to be altered to obtain
reliability objectives

Page 31
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Preliminary Allocation Results

Hong Zhou
Lead Market Development Analyst, Short-Term Forecasting




Compare Forecasted monthly ISO system-wide
flexible capacity needs™: 2025 vs 2026

28,000

24,000
20,000
16,000
12,000
8,000
4,000
0

Jan Feb Mar Apr May Jun Jul Aug Sep
2025 Flexneed 22,704 22,568 20,533 25,191 24,740 23,317 22,869 23,469 27,010 25,920 24,98? 21,880
W 2026 Flexneed 24,697 24,979 23,403 27,348 26,326 27,559 25,038 26,112 27,388 25,471 25,065 23,386

MW

*Flexibility Requirementyry,= Max[(3RRur)uThy] + Max(MSSC, 3.5%*E(PLymy)) + €
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Components of the flexible capacity needs

m Load Wind Solar Total
contribution contribution contribution percent
2026 2026 2026 2026
30.09% -0.96% -68.95% 100%
33.69% -1.52% -64.79% 100%
March | 32.41% -0.55% -67.04% 100%
33.31% 3.50% -70.19% 100%
May 30.09% 1.18% _71.09% 100%
23.60% 2.14% 74.26% 100%
14.60% -1.22% -84.18% 100%
22.40% 1.93% 79.54% 100%
26.88% 1.62% 74.74% 100%
25.44% 1.70% -76.26% 100%
22.94% -0.94% 76.12% 100%
26.52% 1.97% _75.45% 100%
Aload —A Wind — A Solar = 100
%% California I1SO 2025 CAISO - Public Page 34
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Flexible capacity categories allow a wide variety of
resources to provide flexible capacity

« Category 1 (Base Flexibility): Operational needs
determined by the magnitude of the largest three-hour
secondary net load ramp

« Category 2 (Peak Flexibility): Operational need
determined by the difference between 95 percent of
the maximum three-hour net load ramp and the largest
three-hour secondary net load ramp

« Category 3 (Super-Peak Flexibility): Operational need
determined by five percent of the maximum three-hour
net load ramp of the month

L‘}, Califormia 80 2025 CAISO - Public Page 35




Seasonal breakout of flexible capacity needs

_ Actual Contributions Seasonal Contribution
- Unadjusted Adjusted

Base Peak Super-Peak |Base Peak Super-Peak
Flexibility |Flexibility |Flexibility [Flexibility [Flexibility [Flexibility

24% 71% 5% 27% 68% 5%

28% 67% 5% 27% 68% 5%
m 32% 63% 5% 27% 68% 5%
26% 69% 5% 27% 68% 5%
34% 61% 5% 40% 55% 5%
33% 62% 5% 40% 55% 5%
51% 44% 5% 40% 55% 5%
m 41% 54% 5% 40% 55% 5%
41% 54% 5% 40% 55% 5%
26% 69% 5% 27% 68% 5%
23% 72% 5% 27% 68% 5%
26% 69% 5% 27% 68% 5%
‘*3 California ISO 2025 CAISO - Public Page 36
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Peak Category (2) stays stable in 2026

January 57.30% 55.06% 62.74% 68.11% 66.43% 68.42%
February 57.30% 55.06% 62.74% 68.11% 66.43% 68.42%
March 57.30% 55.06% 62.74% 68.11% 66.43% 68.42%
April 57.30% 55.06% 62.74% 68.11% 66.43% 68.42%
May 45.62% 45.39% 49.28% 57.75% 54.29% 55.04%
June 45.62% 45.39% 49.28% 57.75% 54.29% 55.04%
July 45.62% 45.39% 49.28% 57.75% 54.29% 55.04%
August 45.62% 45.39% 49.28% 57.75% 54.29% 55.04%
September 45.62% 45.39% 49.28% 57.75% 54.29% 55.04%
October 57.30% 55.06% 62.74% 68.11% 66.43% 68.42%
November 57.30% 55.06% 62.74% 68.11% 66.43% 68.42%
December 57.30% 55.06% 62.74% 68.11% 66.43% 68.42%

6“% Califormia 80 2025 CAISO - Public Page 37




Total flexible capacity needed in each category —
seasonally adjusted

28,000
24000 mm -
20,000
16,000
12,000

8,000
Feb

Mar = Apr  May Jun
W Super-Peak Flexibility 1,235 1,249 1,170 1367 1316 1378 1,252 1,306 1,369 1,274 1 1,253 ' 1,169

Peak Fexibility 17,460 16,701 14,729 19,005 16,092 17,187 10,906 14,058 14,870 17,462 17,969 16,074
W Base Flexibility 6,002 7,029 7504 6976 8917 8995 12,830 10,749 11,148 6,736 5843 6,142

MW

L]
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CPUC jurisdictional flexible capacity allocation -
by flexible capacity category

28,000
24,000 ] I N
20,000

16,000

MW

12,000

8,000
b I I I I I I I
1 2 3 4 5 6 7 8 9 10 11 12

WSuper-Peak Flexibility 1,181 1,195 & 1,125 1,310 | 1254 @ 1316 1204 1246 @ 1313 | 1229 1202 1,127

(]

Peak Flexibility 16,167 16,354 15399 17932 13,805 14,491 13,256 13719 14450 16812 16445 15416
W Base Flexiblity 6280 6352 | 5981 @ 6965 10,024 10522 9626 9962 10493 6530 6388 5988
‘3 California ISO 2025 CAISO - Public
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Start time of three-hour net load ramp to evaluate
seasonal must offer obligations

| oo Hour ot Lomd R ot Hour o Evng
m 14:00 15:00 16:00 17:00 18:00
.
.

%% California ISO 2025 CAISO - Public
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Seasonal must-offer obligations for peak and super-
peak flexible capacity

« Recommended must-offer obligation hours in hour ending

o o e
X X X X X

HE17-HE21 X X X X

>
>
>

%% California ISO 2025 CAISO - Public Page 41
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Battery Behavior in Flex Ramp hours

month=8

= * For this year’s allocation CAISO will not
oo | j ’ Charging Load

change the allocation formula to remove

is positive

battery charging due to:

E Battery Supply . . ]
= snegatue — Needing further information from
e ——— LRA's on Battery Resource mapping
oo b2 i 28 e For most months outside spring season
battery resources are typically in
=, transition from charging to discharging

* Next year, the CAISO will work to gather
further information to assess

BattérySuppIy

p Battery Su modifications needed to load
- . components of allocation.
% California ISO 2025 CAISO - Public




Review of preliminary assessment results

»  Flexible Capacity need is largestin April, September, and October

» Flexible capacity makes up a greater percentage of resource adequacy needs during the off-peak
months

— Increase almost exclusively caused by three-hourramp, not increase in peak load
« Peak category has stable weight this year

« The CEC IEPR hourly demand forecast, growth of behind-the-meter solar PV, and PV contributes to
the larger flexible capacity requirements

» Using the ISO flexible capacity contribution calculation majority of three-hour net load ramps are
attributable to CPUC jurisdictional LSEs

* ThePeak and Super-Peak MOO hours for 2026 are list below (information below is in Hour Ending)
— Octoberthrough February: HE 15—-HE 19 (2:00 p.m.to 7:00 p.m.)
— May through August: HE 17 — HE 21 (4:00 p.m. t0 9:00 p.m.)
— March, April, September:  HE 16 — HE 20 (3:00 p.m. to 8:00 p.m.)
»  For comparison, MOO for 2025 were
— November through February: HE 15- HE 19 (2:00 p.m. to 7:00 p.m.)
— March through August: HE 17 — HE 21 (4:00 p.m. t0 9:00 p.m.)
September through October: HE 16- HE 20 (3:00 p.m. to 8:00 p.m.)

& 3 California 15O 2025 CAISO - Public Page 43




AVAILABILITY ASSESSMENT HOURS

53 California ISO 2025 CAISO - Public
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Availability assessment hours: Background and
purpose

« Conceptoriginally developed as part of the ISO standard capacity
product (SCP)

— Maintained as part of Reliability Service Initiative — Phase 1
(i.e. RA Availability Incentive Mechanism, or RAAIM)

» Determine the hours of greatest need to maximize the
effectiveness of the availability incentive structure

— Resources arerewarded for availability during hours of
greatest need

— Hours determined annually by ISO and published in the BPM
» See section 40.9 of the ISO Tariff

6“% Califormia 80 2025 CAISO - Public Page 45




Methodology overview of system/local availability
assessment hours

 Used CEC IEPR data accounting for DST shift
— Hourly average load
= By hour, by month
* Years 2026-2028

— Top 5% of load hours within each month using an hourly load
distribution

Actual demand tags do not contain battery charging load for market
battery resources.

* For 2026, the ISO proposes the following AAH for a three season
approach

HE18-HE22 for winter: Jan — Feb, Nov— Dec
HE18-HE22 for spring: Mar — May
HE17-HE21 for summer: Jun — Oct

é“% California ISO 2025 CAISO - Public
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The ISO proposes Winter and Spring Season
Alignment for AAH

2024 actual frequency of top 5% of load hours 2026 forecast frequency of top 5% of load hours

Hour 8 | 15 16 17 18 19 20 21 22  23|Season | Hour 15 16 17 18 19 20 21 22 23[Season |Recommendation
Jan | 4 9 1 7 4 Winter Jan 8 19 9 1 Winter  HEI8-HE22
Feb 6 14 10 3 Winter Feb 1 B U Winter  HEI8-HE22
Mar| 1 2 6 15 13 Spring Mar 4 17 1 5 Spring HE18-HE22
Apr| 1 2 10 16 7 Spring Apr 2 4 8 13 7  2|Spring HE18-HE22

T May 1 4 11 13 7 1|Spring - May 4 10 13 10 Spring HE18-HE22

E | Jun 1 2 2 &6 8 6 summer = 23 5 7 8 6 4 Ilsummer HELZ-HE2

g Jul 2 4 8§ 10 8 5 summer g Jul 1 3 4 8 8 7 4 2 summer  HE17-HE21
Aug 1 4 7 1 6 2 summer Aug 2 6 9 12 6 2 summer  HE17-HE21
Sep 2 4 6 7 6 3 1 summer Sep 2 4 5 7 7 5 4 2 summer  HE17-HE2L
Oct 5 8 8 6 1 summer Oct 1 3 4 717 9 7 4 2 summer  HE18-HE22
Nov 6 13 5 2 Winter Nov 2 4 ¥ 1 4 1 Winter  HE18-HE22
Dec| 1 2 10 10 9 4 1 Winter Dec % 14 9 Winter  HE18-HE22

*  Winter Months shift to HE 18-22
* Monitoring HE 8 values within top 5% of load hours

% California ISO 2025 CAISO - Public Page 47




Looking further into top 10% of the hours to monitor
HE 8, HE 17, and HE 22

2024 actual frequency of top 10% of load hours 2026 forecast frequency of top 10% of load hours

Hour 123456789101112131415161718192021222324 Hour123 6 789101112131415161718 1920212223 24

_dan Jan 3 19221910 1
Feb 311 29191712 3 Feb 3 920 19 16
Mar 51 4 92422 9 Mar 12222016 4
Apr 22 1 7212217 Apr 125182218 51
May 210192316 4 May 3101720 20 4
Jun 122 61113141210 1 Jun 2 35 811131311 5 1
Jul 26 815151310 5 Jul 125812141311 7 1
Aug 46182119 4 2 Aug 1 611161614 8 2
Sep2113211651114761099987761 Sep51124442 11 350911131311 8 5 2 3
Octl122 4313 232 1371012111110 9 75 2 Octdd2 121 4 112457131515 96 4 2
Nov 8 1 17132 3121218181916 8 2 13 Nov21l 16 15 1 34 8212017 4 32
Dec31 2494 3 12 32235171612 95 4 4 Dec9 g 1 7 6 421211612 3 2 1
« During Fall and Early winter you observe more scatteredtop 10% of load.
« AAH currently is a 5 hour continuous time period; will need to monitor
changes to this area due to duel peaking starting to be highlighted in results.
&> California ISO 2025 GAISO - Public Page 48
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CEC IEPRforecast vs. actual in winter months

January February
33000 33000
31000 31000
29000 29000
27000 27000
25000 25000
23000 23000
21000 21000
19000 19000
17000 17000
15000 15000
123 456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 123 456 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24
e forecast_2026 === forecast_2027 2022 Actuals e fOrecast_2026 === forecast_2027 2022 Actuals
)23 Actuals e actual_2024 2023 Actuals e— actual_2024
November December
35000 33000
33000 31000
31000 29000
29000
27000
27000
25000
25000
23000 23000
21000 21000
19000 19000
17000 17000
15000 15000
1234567 8 910111213141516 1718 1920 2122 23 24 123456 7 8 91011121314 1516 17 18 19 20 21 22 23 24

====tforecast_2026 === forecast_2027 2022 Actuals e forecast 2026 === forecast 2027 2022 Actuals

023 Actuals e gctual_2024 2023 Actuals em—actual 2024
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CEC IEPR forecast vs. actual in spring months

March April
33000 35000
31000 33000
29000 31000
27000 29000
25000 27000
23000 25000
21000 23000
19000 21000
19000
17000
17000
o 1 2 3 45 6 7 8 9 10111213 1415 1617 18 19 20 21 22 23 24 15000
12 3 45 6 7 8 9 1011121314 1516 17 18 1920 21 22 23 24
e forecast 2026 === forecast 2027 = = == 2022 Actuals
e fOr2Ca5T_2026 e forecast_2027 = = == 2022 Actuals
2023 Actuals e actual 2024 — 2023 ActUals em—actual 2024
May
40000
35000
30000
25000
20000
15000

123 456 7 8 9101112131415161718192021222324

—— forecast_2026 == forecast_2027 = == == 2022 Actuals

2023 Actuals e—— actual 2024
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CEC IEPRforecast vs. actual in summer months

June July
45000
40000
35000
30000
25000
20000
15000 15000
123 456 7 8 9101112131415161718192021222324 123 456 7 8 9101112131415161718192021222324
—— forecast_2026 == forecast_2027 = = == 2022 Actuals —— forecast_2026 === forecast_2027 = == == 2022 Actuals
)23 Actuals e— actual 2024 w2023 Actuals e actual 2024
August
50000
45000
40000
35000
30000
25000
20000
15000

123 456 7 8 9101112131415161718192021 222324

e forecast 2026 === forecast 2027 = == == 2022 Actuals

o 2023 Actuals e actual_2024
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CEC IEPRforecast vs. actual in summer months

September October
55000 45000
~0000 40000
45000
40000 35000
35000 30000
30000
25000
25000
20000 20000
15000 15000
12 3 456 7 8 9101112131415161718192021 222324 12 3 45 6 7 8 9 101112 13 14 1516 17 18 19 20 21 22 23 24
—— fOrecast_2026 === forecast_2027 = = == 2022 Actuals o forecast_2026 === forecast_2027 = = = 2022 Actuals
7023 Actuals ee— actual_2024 7023 Actuals em—actual_2024
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Availability assessment hours draft recommendation

Summer Season Draft Winter and Spring Season
Recommendation Draft Recommendation
June - October January — February, November— December, & March — May
2026 (Draft) HE 17 HE 21 2026 (Draft) HE 18 HE 22

 Winter Months shift to HE 18-22

&> California ISO 2025 CAISO - Public




Availability assessment hours advisory recommendation

Summer Season Draft Spring and Winter Season
Recommendation Draft Recommendation
June - October January — May, November December
2027 (Estimate) HE 17 HE 21 2027 (Estimate) HE 18 HE 22
2028 (Estimate) HE 17 HE 21 2028 (Estimate) HE 18 HE 22

» Estimates for 2027, 2028 include a shift of January, February, and December
to HE18-22

« Continued monitoring on morning peak hours (HE8) during non summer
months

N~ L _
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Reliability Requirements; Section 7 — BPM Updates

Needed

2026 System and Local Resource Adequacy Availability Assessment Hours

Analysis employed: Top 5% of load hours using average hourly load

Spring: March 1 —May 31

Availability Assessment Hours: Spm — 10pm (HE18 — HE22)

Summer: June 1 - October 31

Availability Assessment Hours: 4pm — 9pm (HE17 — HE21)

Winter: January 1 — February 28, November 1 — December 31

Availability Assessment Hours: Spm — 10pm (HE18- HE22)

2025 Flexible Resource Adequacy Availability Assessment Hours and must offer obligation hours

Flexible RA Capacity Type Category Designation

October — February

Base Ramping Category 1
Peak Ramping Category 2
Super-PeakRamping Category 3
May— August

Base Ramping Category 1
Peak Ramping Category 2
Super-PeakRamping Category 3

March, April, September

Base Ramping Category 1
Peak Ramping Category 2
Super-PeakRamping Category 3

&> California ISO

Required Bidding Hours

5:00am to 10:00pm (HE6-HE22)
2:00pm to 7:00pm (HE15-HE19)
2:00pm to 7:00pm (HE15-HE19)

5:00am to 10:00pm (HE6-HE22)
4:00pm to 9:00pm (HE17-HE21)
4:00pm to 9:00pm (HE17-HE21)

5:00am to 10:00pm (HE6-HE22)
3:00pm to 8:00pm (HE16-HE20)
3:00pm to 8:00pm (HE16-HE20)

2025 CAISO - Public

Required Bidding Days

All days
All days

Non-Holiday Weekdays*

All days

All days
Non-Holiday Weekdays*

All days
All days
Non-Holiday Weekdays*
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Next steps

« Published Draft Flexible Capacity Needs Assessment and Draft
AAH for 2025 on April 28, 2025

 Please submitcomments by end of day May 5, 2025,
through the link on the initiative page.

« Publish Final Flexible Capacity Needs Assessmentand AAH for
2026 on May 16th, 2025

* Questions? Email ISOStakeholderAffairs@caiso.com

% California ISO 2025 CAISO - Public Page 56
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https://stakeholdercenter.caiso.com/RecurringStakeholderProcesses/Flexible-capacity-needs-assessment-2026

Questions

Stay connected

>

Sign up for the

@California_ISO Downloaq ISO Today Daily Briefing at
mobile app :
WWW.Caiso.com
53 California ISO 2025 CAISO - Public Page 57
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L
This Week at the ISO — 04/28/25

Stakeholder Meetings

All public stakeholder meetings are also listed on the ISO calendar:

. Monday, April 28t — Draft 2026 Flexible Capacity Needs and Availability Assessment Hours Technical Study
— 10:00am - 12:00pm PT (link)

. Tuesday, April 29t — Interconnection Customer User Group
— 3:00pm - 4:00pm PT (register here to attend call)

. Tuesday, April 29" — Release User Group Forum
— 10:00am - 11:00am PT (link)

. Thursday, May 1% — Congestion Revenue Rights Customer Partnership Group
— 10:00am - 11:00am PT (link)

e Thursday, May 1% — Market Update
— 10:15am - 11:00am PT (link)

. Friday, May 2"4 — Market Surveillance Committee General Session
— 10:30am - 3:00pm PT

Comment Submission Deadlines

. Tuesday, April 29t - 2024-2025 Transmission Planning Process

. Wednesday, April 301" - WEIM - Assistance Energy Transfer (AET) Extension
. Wednesday, April 30t"- Participating transmission owner per unit costs - 2025
. Thursday, May 1%- Demand and Distributed Energy Market Integration

. Friday, May 2"d- Gas Resource Management Working Group
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https://www.caiso.com/meetings-events/calendar
https://stakeholdercenter.caiso.com/RecurringStakeholderProcesses/Flexible-capacity-needs-assessment-2026?_gl=1*yxjcyr*_ga*MjkwNDA5MTgyLjE3MTU3ODY3NTU.*_ga_NDS4B4M2WP*MTc0NTU5NzU1Mi40NDIuMS4xNzQ1NTk3NTU1LjAuMC4w
https://caiso.webex.com/caiso/onstage/g.php?MTID=ef6dd2d6045786e2e5531716de18fdf97
https://www.caiso.com/meetings-events/topics/interconnection-customer-user-group
https://caiso.regfox.com/interconnection-customer-user-group-march-18-2025
https://www.caiso.com/meetings-events/meetings#RUG
https://caiso.regfox.com/interconnection-customer-user-group-march-18-2025
https://www.caiso.com/meetings-events/topics/congestion-revenue-rights-crr-settlement-upgrade-project-customer-partnership-group
https://caiso.webex.com/caiso/onstage/g.php?MTID=e87606dfcf82219721a1016e91dc53309
https://www.caiso.com/meetings-events/meetings#marketupdate
https://caiso.webex.com/caiso/j.php?MTID=mea1186b5b84990ad6af7104462febcf6
https://www.caiso.com/meetings-events/calendar
https://stakeholdercenter.caiso.com/RecurringStakeholderProcesses/2024-2025-Transmission-planning-process?_gl=1*1u0q53s*_ga*MjkwNDA5MTgyLjE3MTU3ODY3NTU.*_ga_NDS4B4M2WP*MTc0NTU5NzU1Mi40NDIuMS4xNzQ1NTk3ODY1LjAuMC4w
https://stakeholdercenter.caiso.com/StakeholderInitiatives/WEIM-Assistance-Energy-Transfer-AET-Extension?_gl=1*128ctxe*_ga*MjkwNDA5MTgyLjE3MTU3ODY3NTU.*_ga_NDS4B4M2WP*MTc0NTU5NzU1Mi40NDIuMS4xNzQ1NTk3ODY1LjAuMC4w
https://stakeholdercenter.caiso.com/RecurringStakeholderProcesses/Participating-transmission-owner-per-unit-costs-2025?_gl=1*1404e2p*_ga*MjkwNDA5MTgyLjE3MTU3ODY3NTU.*_ga_NDS4B4M2WP*MTc0NTU5NzU1Mi40NDIuMS4xNzQ1NTk4MTkwLjAuMC4w
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Demand-Distributed-Energy-Market-Integration?_gl=1*nm9jon*_ga*MjkwNDA5MTgyLjE3MTU3ODY3NTU.*_ga_NDS4B4M2WP*MTc0NTU5NzU1Mi40NDIuMS4xNzQ1NTk4MjcyLjAuMC4w
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Gas-resource-management-working-group?_gl=1*17ofccz*_ga*MjkwNDA5MTgyLjE3MTU3ODY3NTU.*_ga_NDS4B4M2WP*MTc0NTU5NzU1Mi40NDIuMS4xNzQ1NTk4MjcyLjAuMC4w

L
This Week at the ISO continued

Trainings
. Monday, April 28" — Refresher Training for Congestion Revenue Rights (CRR) System Upgrade Project for CRR
Holders
— 9:00am — 11:00am PT (link)

. Monday, April 28" — Refresher Training for Congestion Revenue Rights (CRR) System Upgrade Project for
Allocations and Load Migration for LSEs

— 1:00pm — 3:00pm PT (link)
. Tuesday, April 29t — Refresher Training for Congestion Revenue Rights (CRR) System Upgrade Project for Utility
Distribution Company (UDC)
— 9:00am — 10:00am PT (link)

Market Simulations

Please refer to our Release Schedule for the most recent updates of initiatives scheduled for MAP- and Production-
stage market sims.

. Thursday, May 1% - Market Simulation Forum
— 2:00pm - 3:00pm PT (link)

. Thursday, May 1% - DAME, EDAM, and EDAM CAISO Balancing Authority PR Market Simulation Meeting
— 1:00pm - 2:00pm PT

Business Practice Manual (BPM) Updates

The status of all PRRs and updated BPMs in the BPM Library are published on the BPM Change Management
Website.

% California ISO 2025 CAISO - Public Page 59

.


https://www.caiso.com/meetings-events/topics/congestion-revenue-rights-crr-settlement-upgrade-project-customer-partnership-group
https://caiso.webex.com/caiso/j.php?MTID=m28020b928c1fdd8a4844d33b09fc1b8b
https://www.caiso.com/meetings-events/topics/congestion-revenue-rights-crr-settlement-upgrade-project-customer-partnership-group%C2%A0
https://caiso.webex.com/caiso/j.php?MTID=m8ddf0e1ea7994e81a43934610983fe62
https://www.caiso.com/meetings-events/topics/congestion-revenue-rights-crr-settlement-upgrade-project-customer-partnership-group%C2%A0
https://caiso.webex.com/caiso/j.php?MTID=mc19052d17abddf7c7ded1c96a5c109e8
http://www.caiso.com/Documents/ReleaseSchedule.pdf
https://www.caiso.com/systems-applications/release-planning
https://caiso.webex.com/caiso/j.php?MTID=mddc587876d7809a65a9a23b18cf9e88f
https://www.caiso.com/meetings-events/calendar
https://bpmcm.caiso.com/Pages/BPMLibrary.aspx
https://bpmcm.caiso.com/Pages/default.aspx

Energy Matters blog provides timely insights into
ISO grid and market operations as well as other

ENER PN
a“ers industry-related news.

The California ISO’s blog highlights its most recent T https://www.caiso.com/about/news/energy-matters-blog

news releases, and includes information about ISO
issues, reports, and initiatives.

Story | Operations Story | Leadership Story | Inside the California ISO
Taking steps to bend the cost curve while CEO Elliot Mainzer’s recent FERC approves another key step toward
enhancing reliability Congressional testimony on grid independent governance of Western
By Elliot Mainzer reliability markets
By Elliot Mainzer By 1SO Staff
04/24/2025 04/18/2025 04/03/2025

Subscribe to Energy Matters blog monthly summary
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http://www.caiso.com/informed/Pages/Notifications/Subscribe.aspx
https://www.caiso.com/about/news/energy-matters-blog

APPENDIX
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CAISO Forecast Utilizes CEC input forecast, which does not include
charging behavior

Maximum Three-Hour Ramp Multiple Actuals vs. Forecast in 2021-2024

26,000
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— 20,000
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2021 Act (45% increased bias) 14,781 17,259 17,012 14,831 13,573 13,374 14,596 14,969 14,531 14,256
m 2021 **Act w/out battery charging,pumps 14,809 18,264 17,452 15,707 13,904 13,656 15,278 15,772 15,776 15,446
m 2021 Binding Forecast 18,446 17,424 18,682 17,936 16,695 16,652 14,156 14,335 16,589 17,779 18,666 16,207
2022 Act (93% increased bias) 16,508 16,947 17,660 17,298 16,146 14,879 13,837 14,012 15,447 15,890 17,184 15,431
2022 **Act w/fout battery charging,pumps | 17,279 17,771 18,030 17,479 16,235 15,548 14,370 14,422 16,437 16,746 18,474 16,912
m 2022 Binding Forecast 17,990 18,294 18,212 18,377 18,911 15,863 15,085 15,382 15,429 18,400 18,150 18,669
2023 Act (54% increased bias) 17,780 18,961 17,662 17,753 17,496 16,518 16,995 17,137 20,101 19,111 18,869 17,241
m 2023 **Act w/out battery charging,pumps 19,259 20,494 19,248 18,920 18,261 17,283 17,786 17,346 21,242 20,157 20,336 19,372
M 2023 Binding Forecast 20,357 22,665 23,475 23,092 21,458 19,913 17,430 18,832 20,790 23,087 23,582 21,148
2024 Act (83% increased bias) 17,808 18,980 18,357 20,563 20,011 19,983 19,792 19,032 20,455 18,889 18,217 16,545
2024 **Act w/out battery charging,pumps | 21,957 21,928 20,615 22,199 21,625 21,105 20,289 20,394 21,582 20,319 21,464 19,873
= 2024 Binding Forecast 24,680 24,981 25,465 24,701 24,161 24,102 20,347 21,716 23,324 23,395 24,151 21,988

&> California ISO 2025 CAISO - Public




	Draft 2025 Flexible Capacity Needs and Availability Assessment Hours Technical Study for 2026 to 2028
	Reminders
	Instructions for raising your hand to ask a question
	Objective
	Agenda / Overview
	Review of California’s resource adequacy program
	Each LSE Scheduling Coordinator shall make a year-ahead and month-ahead showing of flexible capacity for each month of the compliance year ��
	The ISO used the following data to determine the flexible capacity needs
	Expected hybrid renewable buildout through December 2028 based on LSE’s submittal
	Expected co-located renewable buildout through December 2028 based on LSE’s submittal
	2025 LSE’s submitted solar capacity and CEC’s maximum monthly forecast production
	Summary of LSEs submittal showing the expected capacity at the end of each year
	The ISO flexibility capacity assessment is based on current LSEs’ RPS build-out data
	The ISO will use the CEC’s 1-in-2 IEPR forecast to develop the monthly flexible capacity
	Building expected 1-minute load profile requires actual 2024 hourly and 1-minute data and CEC’s hourly forecast
	Hourly load forecast to one-minute load forecast
	Maximum net-load 3-hour upward ramp in 2024 with and without curtailments and battery resource charging 
	Over the last 5 years, battery charging has impacted 3 hour net load actual ramps
	Battery resources receive Effective Flexible Capacity (EFC) accreditation for Charge and Discharge Range
	2025 draft study utilized different 2024 load actual information, excluding battery and discretionary pump charging to further align with CEC IEPR �
	Slide Number 21
	Net-load is a NERC accepted metric1 for evaluating  additional flexibility needs to accommodate VERs 
	The flexible capacity methodology is expected to provide the ISO with sufficient flexible capacity
	Monthly Three-Hour upward ramps and total flexible capacity requirements for 2026 and Expected Ramps
	Slide Number 25
	Example of actual net-load variability for seven random  days in April 2024 
	Maximum net-load 3-hour upward ramp in 2024 occurred on Saturday, April 20 
	The actual net load and 3-hour ramps are years ahead of the ISO’s original estimate primarily due to under forecasting rooftop solar PV installation 
	ISO 2026 Monthly flexible capacity needs
	NERC’s BOG approved a new BAL standards to ensure BAs have the flexibility to meet their hourly energy needs as well as their daily peak capacity... effective 2026
	CAISO RA working group is evaluating potential changes to Flex RA process
	Preliminary Allocation Results
	Compare Forecasted monthly ISO system-wide flexible capacity needs*: 2025 vs 2026
	Components of the flexible capacity needs
	Flexible capacity categories allow a wide variety of resources to provide flexible capacity
	Seasonal breakout of flexible capacity needs
	Peak Category (2) stays stable in 2026
	Total flexible capacity needed in each category – seasonally adjusted�
	CPUC jurisdictional flexible capacity allocation - �by flexible capacity category
	Start time of three-hour net load ramp to evaluate �seasonal must offer obligations
	Seasonal must-offer obligations for peak and super-peak flexible capacity
	Battery Behavior in Flex Ramp hours
	Review of preliminary assessment results
	Availability assessment hours
	Availability assessment hours: Background and purpose
	Methodology overview of system/local availability assessment hours
	The ISO proposes Winter and Spring Season Alignment for AAH
	Looking further into top 10% of the hours to monitor HE 8, HE 17, and HE 22
	CEC IEPR forecast vs. actual in winter months�������
	CEC IEPR forecast vs. actual in spring months�������
	CEC IEPR forecast vs. actual in summer months�������
	CEC IEPR forecast vs. actual in summer months�������
	Availability assessment hours draft recommendation
	Availability assessment hours advisory recommendation
	Reliability Requirements; Section 7 – BPM Updates Needed 
	Next steps
	Stay connected
	This Week at the ISO – 04/28/25
	This Week at the ISO continued
	Slide Number 60
	appendix
	CAISO Forecast Utilizes CEC input forecast, which does not include charging behavior

