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Study System
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Power Plant Control Setup

Inverters
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Identifying the Culprit

Q immediately returns to
pre-event value (fast
stable inverter dynamics)

PPC or Inverter ?

Can be modeled as a two-time scale system
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Why Square Like Characteristic Dynamics?

Usually stems from nonlinearities such as Does not explain the shape during
controller saturation ring down
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Large Feedback Delays?

Significance of V,_;VT > 10
in explaining Q,
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Response from PSS\E Model

(What’s Missing?)

Assumed that models can be
relied on to explain dynamics

Generic model inverter models
used

* Should not matter as long as fast
and stable

PPC manufacturer did not
provide own model

« REPCA1 used instead
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Takeaways

Today we reviewed the analysis of poorly damped square wave type MVAR
response from solar plant during outage

We observed a stable inverter and tracking PPC setpoint

e We regularly see PPC stability issues during weakened grid conditions

Anomalous behavior can be explained by large time delays 10-15 seconds
Controller gains scaled down in favor of stability, at the cost of performance

e There is no set process to track controller performance. This is an item to address.

Models today often do not explain observed dynamics behavior

e Improperly set gains + no provision for delays
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