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Synchrowave Is for operations

LEARN ABOUT OUR WORK WITH SDG&E

SEL

« Sjtuational awareness

= One-click notifications

Synchrophasors in the Utility Control

Center: Today and the Future = GIS navigation

Tariqg Rahman (SDG&E®), Greg Zweigle (SEL)

= Weather integration

NASPI, November 2020

= Oscillation detection




Operational use case
document released

Thank you Michael Cassiadoro and TRS!

Document available on SEL Synchrowave Operations webpage.
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A resource loss within the area of responsibility and subsequent frequency drop will likely result
in exceedances of predefined Real Power and system frequency thresholds, which will cause
both the Frequency and Power tiles to highlight on the Notification Summary.

Event Analysis Dashboard: Selecting a notification tile will automatically navigate the user to an
Event Analysis dashboard that presents data and information specific to the category the user
has chosen.

The application uses intelligent software that allows it to generate dashboards that are unique
to each event. For example, when a generation |oss results in an off-nominal frequency event,
the user can select the Frequency or Power tile in the Notification Summary to view a
dashboard that provides trends for each frequency measurement that exceeded a predefined
threshold and presents information pertaining to event, such as the location of the resource

loss and magnitude of the resulting frequency deviation.

Frequency Event Analysis Dashboard Example

Version 1.0, luly, 2021 Page 10 Time-Synchronized Measurements Use Cases




Synchrowave
IS for engineering

ENGINEERING SUPPORTING OPERATIONS
= Fault condition assessments

= Fault and event location



Synchrowave
IS for engineering

OFFLINE ENGINEERING ANALYSIS AND DESIGN
« Asset investigation

= Root-cause events

« Predictive analytics

= Parameter validation

= System protection wide-area analysis



Case 1: Incipient failure detection
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Case 2: Incipient failure detection

Voltage Magnitude
StationX_BusY (PhaseA) 7.282 kV

mm StationX BusY (PhaseB) 7.319 kV

mm StationX BusY (PhaseC) 7.071 kV 7.500

Repetitive C Phase Voltage Drops

7.400

A pant Vg i, g . o N | g iy ia e’
R Y ) L4 ||'-‘—‘-"'"‘ wli i Wh -..-vw\'"" p'b‘\w‘ w‘\nw’ w"lw
Wy ", ot o o ‘vl RPR PRSI R ix 1{: Tr i | ! 1 r‘m"’lr h _____ *““{‘ ﬂ'l"‘:"" M”-\iu;"’\* '\-'\-\-‘ﬁ A g w.‘\l,,,‘-\ql » . o[ Mgt s YYD I TPy T

Bi ‘ igias e

7.200

7100

17:24:21.924

Repetitive C Phase Voltage Drops were Detected for Several Weeks



Case 2: Incipient failure detection
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Case 2: Incipient failure detection
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Automating incipient event detection
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The future of time-series data

SCADA and synchrophasors Wide-area time-domain data
rely on same quasi-steady-state, make all information available,
lossy-phasor approximation enabling new benefits and innovations
| e N
~  Dynamics

Forced oscillation detection
Detailed system events

Harmonics
SSR Model validation
GMD Equipment failure prediction
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3,000 samples-per-second streaming
with SEL Axion®
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SEL-2240 Axion
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SEL-2240 Axion Synch rowave
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Software Demonstration



Synchrowave Platform

POWER SYSTEM OPERATIONS AND ANALYTICS

@ Operations — situational awareness for grid operations with
time-series data, real-time analytics, and geospatial information

@ Monitoring — time-series trending and archiving for
analysis, modal validation, and PRC-002-2 compliance

“ Event — protective relay event analysis for COMTRADE
and SEL event reports
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