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California ISO facts

As a federally regulated nonprofit organization, the ISO manages
the high-voltage electric grid California and a portion of Nevada.

50,270 MW record peak demand

32 million people served
(July 24, 2006)

One of 9 ISO/RTOs in

233 million megawatt-hours North America

of electricity delivered (2018)

75,747 MW power plant capacity

Source: California Energy Commission

1 ,1 1 9 power plants
Source: California Energy Commission
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Western Energy Imbalance Markst Operctor

California 1SO
EIM entity

Market (EIM)

Puget Sound
Energy

Seattle

Since its launch in 2014, the %"

I Active participant

B Planned EIM entry 2021
P Planned EIM entry 2022
B Planned EIM entry 2023

Western EIM has enhanced portland
Generadl

grid reliability, generated Eleciric
millions of dollars in benefits for
participants, and improved the
integration of renewable
energy resources. |th’§L‘1?§n

District ¢

Ca“l(lfo,rni‘a
I$O /

BANC“{

Xcel do

« Gross benefits exceeding

$1 bi”ion Los Anéeles rPubhc Service
. e 3 — %  aiRee
* Reduced over half a million Power :
. Salt River ?__.
metric tons of CO, P son
ectric aso
Power Electric

Map boundaries are approximate and for illustrative purposes only
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California ISO Behind-the-Meter Solar \O/

CEC's Expected Maximum Monthly Solar Rooftop PV , \
Production through 2030 '
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2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

B Max Rooftop PV 9,721 | 10,880 11,978 13,095 14,183 15,215 16,177 17,076 17,927 18,741

MW

CAISO Total Values: https://efiling.energy.ca.gov/GetDocument.aspx?tn=236297-6

Rooftop solar is not connected to the

Capacity (MW)

high-voltage transmission system, but L —
. 0 500 1000 1500
they affect the ISO’s markets and grid Ptps: /. calfornadgstats.ca.govicharts

operation. Rooftop solar is expected to
produce up to 19,000 MW by 2030.
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[ 1013012019 ~ Demand trend Options ~ Data ~

Demand Forecasting at CAISO -

Forecast Inputs Day Ahead & Real

Time

Forecasting Team
can select “active”
Forecast Provider for
DA, RT, and Blend

One Configurable Loac

Forecasting Platform
Provides:

eather Contributors:
* BTM Forecast
* 2 Weather Providers
* Meteorological

£ 101302019 ~
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Historical Actuals
Estimated Gross Load
Reduction Informatiy/

Net demand trend

Avg. ramp
~12,997MW in 3 hrs.

+@- Hour ahead forecast @ Demand @ Net demand
(5 min. avg.
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* Real Time
Forecasts for rolling
24 hoursata 5
minute granularity.
Updated every 5
minutes.

- /

CAISO PUBLIC

Review * Hourly Day Ahead Configurations
Other Contributors: Forecasts out 9 * Hourly Forecast
BTM Actuals Days; updated at used in all reliability
Day Types 9am Day Previous studies (RUC, Outage

Coordination, Next
Day Study)

* Real Time Forecast
used in real time
market optimization to
form commitment
decisions and pricing

* Internal Confidence
Bands provided to
operations to assist in
quantifying
uncertainty due to

\BTM resources. /
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Historical Load Shapes

March Weekday Load Shapes
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Demand Forecasting with Increased Behind-the-Meter

Increased
Movement in
Forecast
Updates
Observed
Forecast Weekday vs.
Error Weekend
Degradation Impact
New Model Morning
Methodologies Peak Impact
\_/ Peak Time
Shift

» Importance of Behind the Meter Solar Forecasting as Input
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Enhancing Load Forecasting to account for
Behind-the-Meter Solar Penetration

Jan 15 00:00 Jan 15 06:00 Jan 15 12:00 Jan 15 18:00 Jan 16 00:00
Timestamp
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I
Demand Forecast Movement due to Behind the Meter
Solar

BTM Solar Forecast Updates vs. Actual

Load Forecast Movement due to BTM Solar

Mar 03 06:00

Mar 03 00:00 Mar 03 06:00 Mar 03 12:00 Mar 03 18:00 Mar 04 (
DT
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I
CAISO Forecast Accuracy

Day Ahead Load Forecast Day Ahead BTM Forecast
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MAPE = abs(Forecast — Actual)/Actual MAPE = abs(Forecast — Actual)/MonthlyFullSun
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Operational Impacts

Need for
Flexibility

Regulation
Requirements

N/

ACE

Operations

Regional
Granularity
for
Optimization

CPS1

\_/ Added

Uncertainty
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CAISO Forecasting Advancements in Support of High
Penetrations of Renewable Resources

Real Time
Flexible Ramp
Requirement
Enhancements
Development of
neIvr;: t{));g:lnuc%t - Persistence
Reserves

NWP Weather Integration and
Model Re n ewa b I e Forecasting for
Integration to Hybrid and

D d 1 Co-Located
moeme INtegration G

Implemented
Regulation Multiple
Requirement Renewable
Enhancements BTM Forecast Forecast
and Actual Provider
Provider
integrated into
Demand
Forecasting
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