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Phase Angle — Friend and Foe
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The Entire C37.118 Message

eStatus - Configuration, Data Validity, PMU Error,
*Phasors — Voltage, Current

*Frequency, Rate of Change of Frequency
*Analogs — Anything available from the PMU, or PDC

Digitals — Alarms, Breaker Status,



Apply Remote Synchronizing
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arly Visualization
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Synchroscope View for Intuitive Control

ynchroWAVe Console
File “iew Options Displays Tools ‘Windows  Help

HE & || 3 i

Displays 17:54:37

SYSTEM WOLTAGE DIFFEREMCE AMGLE SYSTEM FREQUEMCY

66994 136 60.0048

BLIS VOLTAGE SLIP FREQUEMCY

133471 -0.0003

Frequencies 17:54:37

175340 175343 17.53:50 17.53.55 17.54.00 17.54.05 175410 175413 17:54:20 17.54.25 17:54.30 17.54.35

Statior Elzment alug
10_201_4 23 W Frequency 60.005
10_201_4_43 W Frequency E0.005

TaD O RED @ Jul 02 2007 17:54:37  Packets: 11426 Connection: Default Connection Tt PDC Leap Second: Mone




One Utility’s View
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There’'s More to the Picture
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Synchronous Vector Processing

System Function Output
Measurement Calculation Designation

Send Control to System
(Application)



Control Requires Supervision
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Digitals Bring System Status Information
© igitals AEE)
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PMU Measured and Derived Quantities

eSynchrophasors to
transmit information

e[ ocal Measurements of
local quantities

*Use “PMU” for non-
synchronized
measurements
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Time Error, Phase Angle and Frequenc
— Stable Fault
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Unstable Fault
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Time Error Differential

Unistable fault




Phase Angle After Unstable Fault

Onstable fault
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Local Calculation of Line Temperature

Line Temperature = f (Ambient Temp, Current, Line Orientation, Season)
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Grid Efficiency Measurement,
and Control
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Future ?
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