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Oscillatory Modes Have Frequency and Shape

Several low frequency oscillation modes 1in the Western North American

Power System (WNAPS) have been 1dentified
 “North-South A” mode, near 0.25 Hz
 “North-South B” mode, 0.4 Hz
 “East-West” mode, near0.5 Hz;

e “BC” mode, near 0.6 Hz;
 “Montana” mode, near 0.8 Hz

0.37 Hz North-South mode B shape
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A two-area damping control
scheme may not be able to
effectively dampen oscillations
for all mode shapes.
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Multi-Area Damping

To permit a modest extension of the two-area model, let us consider a
three area model. It 1s noted that a damping scheme that considers just
two of the three areas may not be effective in reducing all inter-area

oscillations. Electrical Angle
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Thus, a third damping node o
should be added in the third area. /
An example of this 1s presented
for the wNAPS.
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A dynamic model was developed by the Western Electric Coordinating
Council (WECC) to represent a lightly loaded wNAPS 1n 2022. This
model was augmented to include PDCI damping as well as an energy
storage damping node in Ault (near Denver). At =5 sec, an oscillatory
response was stimulated using the Chief Joseph Brake in Washington.
Ring-down responses indicate considerable improvement in damping the
East-West mode using a third energy storage damping node.
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