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Overview

« CAISO Synchrophasor Infrastructure and Adoption

* Incorporation of automated SCADA and OMS tools into
our analysis

* November 30, 2024, Oscillation Event: Interaction
between conventional and hydro units in the Pacific
Northwest
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CAISO Synchrophasor Infrastructure
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SCADA and OMS Tools for Oscillation Detection

« CAISO is developing ways to incorporate non-PMU data sources:
— Synchrophasors/PMUs: best fidelity, limited coverage
— Outage Management System: critical for sequence of events
— SCADA: Critical for filling in gaps

» Offline SCADA oscillation detection tool developed by
CAISO/Peter Qian/CAISO RMOE Team
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NOVEMBER 30, 2024
HYDRO OSCILLATION EVENT
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In the Control Room

« CAISO Shift Operations Engineer observed MVAR oscillation near
BPA Captain Jack roughly between 18:30-18:45

» Oscillations visible in frequency throughout wide area, California
Oregon Intertie (COI) flows and adjacent transmission operator areas

« ODM Alarms from CAISO and BPA
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% Synchrophasor Oscillation Detection Map sl I
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Initial Analysis

« CAISO SCADA screening tool identified oscillating units in Pacific
Northwest in Portland General Electric and BPA areas

« Initial reports from TransAlta indicated that Centralia Steam may have a
turbine valve issue, but further investigation yielded no issue with these
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Event Ana IySiS 1.0100 November 30 Event (Synchrophasor Data)
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Time to look at SCADA and Outage Management
System data...

« 18:31: PacifiCorp (PACW) Merwin-Cherry Grove 115 KV trips to
lockout due to fault

« 18:31: Disturbance trips PACW Merwin Hydro Unit #3 offline

« 18:31-18:43: Multiple nearby units, including TRANSALTA
CENTRALIA, PACW MERWIN, PACW YALE experience MW
fluctuations

« 18:43: PACW gen operator shuts down both Yale hydro units
« 18:43: System stabilizes
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Simplified System One-Line
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Frequency Domain Analysis

Periodograms of measured frequency, by area
Lot BPA BCRC

IPC

107

ool

Observed 1.23 Hz fundamental S YA UANR R SRS RS SSRNREN
107 —— Before Event

frequency with 2nd, 3 and 4th o e Poe RSO g v
harmonics

103 \
1077 ,‘\E ﬂ ﬂ\-
N MR M A AL MANA ]

~RLA

107

0123456789 0123456789 0123456789

Frequency (Hz)
Periodogram of PMU Voltage Measurements
«1.233 Hz '
% 2.450 Hz

—— BPA LONGVIEW
—— BPA ALLSTON
— BPA PAUL

Spectrogram (BPA Longview Voltage)

1073 5

4
1073 3,683 Hz

Td.g

107

Frequency (Hz)
Intensity [dB]

Voltage (pu, normalized)

107 5

200 400 600 800 1000 1200
Time (sec)

Frequency (Hz)

&> California ISO Page 13

EEE———



L
SCADA Observations
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Event Conclusion

The Merwin-Cherry Grove line trip led to an interaction
between the Merwin and Yale hydro units and nearby
generation, especially Centralia Steam.
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THANK YOU!
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