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The magnitude and frequency of RUC adjustments

have evolved over the years
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Peak hours were the main target of RUC adjustments
since summer 2020

2017 2018 2019

10,000

7,500

5,000

g 83,88 38888888820

2,500" - o - 15 - Q.09 ol 8B o
N S T TTTTEL 1) EHal JCCEEEL AN Voo L | I LLLLLL L T
=
g 2020 2021 2022
o

1 4 7 10 13 16 19 22

ot i il ...l.ugg;iiiiiﬁﬁgé&ﬁi;p

Z:zgEQ@ggggégggéﬁﬁﬁééééégéééé- ¢¢w+¢$?$¢f$¢$$%$¢¢¢¢¢

llllllllllllllll

1 4 7 10 13 16 19 22 1 4 7 10 13 16 19 22

‘3 California I1ISO 1SO Public

EEEEE———



From the Summer 2022 performance, ISO committed to

further assess the need and use of load conformance
aCross markets
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ISO has been assessing and running a pilot program on the

utilization and the implications of load conformance across
markets
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regression-based logic \
\ Adjusted logic

No adjustments for
Pilot with Demand <35,000MW
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April /May

||Ili

o~ o~ o~ o~ o~ o~ o~ o~ o o M o on oo on ™M o o <t < <
A A > S S A N B B S B S N RO
= c = [=T4] o > | c 0 ] k- > c = =74 o > 5] c 0 —
T 5 2 S o 5 3 8 5§ 8 8 8 & § 2 S o S 3 8 § © =
s S < vw O z o =5 o« = < s S5 < w O zZz o - o =

Results of pilot case study provided preliminary insights of the merits of RUC adjustments
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The percentage of RUC adjustment relative to the load increased
steeply, up to 37%, after the use of regression-based logic
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Hourly profile of RUC adjustments shows a reduction with the run of
the pilot program but an increase with the use of new methodology
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What were the market implications of changing to the new
methodology?

Logic based on similar methodology to what will be used to estimate
imbalance reserves

Average adjustments were higher in Q4 post-summer months

Nonzero values applicable to all hours of the day including midday
hours

Given the significant high values observed post summer, ISO
adjusted the logic

— Values were higher due to being based on net load differences from
Day Ahead to RTD; they were adjusted to be from Day Ahead to FMM in
December 2024 to align with DAME definition

— Percentile adjusted down from 97.5™ to a condition-based logic
— It still relies on the same regression-based logic
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The significant RUC adjustments in non-summer months
drove additional supply dispatch for morning and midday
hours

DAM Forecastand RUC adjustments
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Sample illustration. November 18. RUC adjustments were
mainly met with unit commitments
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This metric reflects only the additional schedules to meet the RUC adjustments
Additional schedules to meet the gap from IFM schedules to load forecast/virtuals
already consumed the incremental capacity available from IFM commitments and non-long start units
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The significant RUC adjustments in early hours can drive commitment
of less flexible units, which in some cases had to remain online for
subsequent hours

Resource commitments to meet RUC adjustments. Sample of November 18, 2023
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A significant volume of commitments in RUC were
binding to real time
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The RUC adjustment will increase supply dispatch but not
necessarily result in additional commitments
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The additional committed supply can be met from
a different type of resource
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Bid cost recovery associated with RUC increased significantly
when higher RUC adjustments were In place since July
High gas prices
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The RUC bid cost recovery was fully accrued on gas
resources
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The daily profile of RUC BCR shows a persistent trend
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What are the implications of using programmatic RUC
adjustments based on net load uncertainty?

The RUC process is to ensure there is sufficient capacity online to
meet load forecast

RUC adjustments included to cover for net load uncertainty
RUC does not necessarily guarantee ramp capability into real-time

RUC adjustments will not result in units dispatched in real-time at
certain level, it only ensures there can be sufficient capacity committed

Unit ramp capability still to be determined by real-time market

RUC adjustments for midday hours can exacerbate oversupply,
requiring more renewable curtailments

RUC adjustments in the last quarter of 2023 resulted in over $30
million of bid cost recovery payments

What is the risk being covered in non-summer months with 24-hour
adjustments, and is the cost-benefit appropriate?
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Outline

« Forecasting analysis

— Background

— Performance review and summary

— Takeaways
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Motivation Net load uncertainty
continues to grow with
. Increasing renewables.
£ N : ISO continues to enhance
H . i the guiding logic for RUC
R ) i 1 adjustments through
g : i i | l techniques similar to the
- | TR ! l II A l . proposed Imbalance
£ Sl M o % HIllB i M i I Reserves to assist with
s ST 11 SR 1 S ||| E— th00e growing net load

- i

uncertainty and RUC
adjustments.

Dec-21

Sep-21 !

Above: Figure 8 from DAME Analysis Report (Jan 2022) _
DAME, and the imbalance

reserve product, is not
going live until 2026.

RUC adjustments have been shown to increase in
magnitude and frequency.
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This review and analysis is a subset of a larger
process
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Short-term forecasting
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Summer

2022
Additive
uncertainty
components

Winter
2022

Renewable
uncertainty
aggregate
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12/14/23

Performance
updates given
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Current RUC methodology

Conditions-based values implemented 12/21/23

* |SO operator may adjust RUC Net
Short as necessary.

Demand Response.
Load Forecast errors — Risk Predictor.

Fire dangers — Cal Fire and PTO updates.

Weather changes — updated weather forecasts and PTO
updates.
Reliability Coordinator next-day analysis — from the RC.
» Potential loss of resources — test energy, update from
PTOs, subsequent Outages.

Conditions for RUC adjustment considerations as listed in
A.3.2.3. in Operating Procedure 1210 (v19.4)

» Stranded Capacity — potential for transmission Outages or

 Conditions-based values allowed for

overloads.

» Address reliability concerns or need for additional capacity

lower percentiles on non-alert days, i
driving lower requirements. -

Uncertainty is defined as the hourly max
difference between the hourly net load DA
forecast and 15-min net load FMM forecast

uncertainty = max(NLgym — NLpa)

“insurance” to cover the following hon-summer operational

Tighter Resource Adequacy (RA) supply margins
as identified by the Assistance Energy Transfer
(AET) Yellow System Conditions Alert email,
including days where the CAISO opts-in to AET.
Weather forecasts where additional Regulation is
procured to cover cloudy and other weather-

related volatility.

West-wide grid impacts where the WEIM footprint
is experiencing weather as designated by a Peak
Outlook alert as extreme conditions within the 95-
98th percentile of normal ranges.

&> California ISO SO Public

Condition Method Percentile

Operational Mosaic DA- 97.5%
RA FMM (max)

Uncertain Mosaic DA- 75%

Forecast FMM (max)

West-Wide Mosaic DA- 97.5%
Grid Impacts FMM (max)
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Definitions

Glossary

DA day-ahead

FMM fiteen-minute market

¢ Uncertainty: Xp = maX(NLFMM — NLDA) 1}; :O:E/e':]:r::n:lix
« Performance metrics ———
r requirement [MW
1 x interval uncertainty [MW
— Coverage: — X3 (T, = xz) S

» Average of binary coverage over hourly
intervals

* Ought to be considered in tandem with
daily RUC Net Short adjustments and
targets

: 1
— Requirement: EZI’Y T

» Average of requirement values over hourly
intervals
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Summary metrics

Coverage [-] Requirement
[MW]

Normal (50t) 0.52 723
Uncertain forecast (75%) 0.68 1231
Operational RA or West-wide 1.00 2438

grid impacts (97.5")

Metrics given for sample period 12/21/2023 to 3/13/2024
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Takeaways

* ISO continues to assess the best methodology for the
need and the use of load conformance in RUC to protect
against net load uncertainty in varying conditions.

« QOperator-adjusted conditions-based targets allowed
lower percentiles on non-alert days.
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APPENDIX
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January cold event days. RUC percentiles on 1/14 forward were
adjusted following excessive coverage on 1/13. RUC performed as

expected during this event.
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For a sample of recent days under normal conditions, requirement
magnitudes are comparable to max hourly uncertainty, though
coverage falls below target during this period.

02/10/2024 to 02/12/2024
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