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= Paper was developed to support
recommendations from Canyon 2 Fire and
Blue Cut Fire events (approved 2020)
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= Number of inverters reported trippingon frequency below 57 Hz (Grid Freq onlyfell to 59.85
Hz)

= Analyzed DFR data for fault event (26 Degree phase jump)
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= Data from one of the generator inverter
o Theinverter tripped ontransient overvoltage (not detected at the point of interconnection)

o Theinverter also reported a frequency of around 54.5 Hz caused by the distorted waveform during and
immediately after the fault event.

= https://www.nerc.com/pa/rrm/ea/1200 MW Fault Induced Solar Photovoltaic Resource /1200 MW Fault In
duced Solar Photovoltaic Resource Interruption Final.pdf

4 RELIABILITY | RESILIENCE | SECURITY



https://www.nerc.com/pa/rrm/ea/1200_MW_Fault_Induced_Solar_Photovoltaic_Resource_/1200_MW_Fault_Induced_Solar_Photovoltaic_Resource_Interruption_Final.pdf

NERC

e ——————————————————
NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Canyon 2 Fire Event

= Multiple plantsreported invertertripping
= Transient overvoltage that occurred duringthe on-fault conditions that resulted in inverter
tripping. I e
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= DFR dataat the POl showed voltage below nominal at the POI (within the PRC-024-2 voltage
protection ride-through curve).

= Withouttheinverter-level oscillography data to analyze, the POl data with (unsynchronized)
SERs of tripping provided little information to deduce exactly why the inverters were
tripping.

= https://www.nerc.com/pa/rrm/ea/October%209%202017%20Canyon%202%20Fire%20Disturbance%20R
eport/900%20MW%20Solar%20Photovoltaic%20Resource%20Interruption%20Disturbance%20Report.pdf
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= Lack of Inverter Codes or High Resolution Oscillography Data

o Many inverter-based resources were not able to provide any inverter fault codes or high

resolution oscillography data for detailed analysis.

o Local storage ina rollingmemory that would often be overwritten by new datainjust a

couple of days.

= Time Skew in Low-Resolution Telemetered Data
o Example:telemetrysystem is updated on a four second cycle rate.

(@)

Data not time synchronized to a GPS clock or similar device

= Slow Manual Process

(@)

(©)

Very challengingand inefficient

After the manual reviewis completed, onlya small portion of what actually happened at
the resource can be ascertained

Measurement requirements are notin the pro forma large or small generator
interconnection agreements
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= Inaccurate Models for Simulation

o Most modelsdid not accurately represent momentary cessation, and used some other
form of ride-through settings in the model or used generic default parameters

o Studies performed do not have a complete representation of reality.
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= Modifying NERC Reliability Standard PRC-002

o Standard goal - “to have adequate data available to facilitate analysis of BES
Disturbances.”

o Existing standard focuses on synchronous machine theory — high fault current

o DDR installations at large unit or plants locations — does not account for aggregate
ratings of large areas of wind or solar PV

= Recommended Data Collection
o Plant Control Settings and StaticValues
Plant SCADA Data
SER Data
DFR Data
DDR Data
Inverter Fault Codes and Dynamic Recordings

O O O O O
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Recommendations (cont'd)

= Inaccurate Models for Positive Sequence Simulation

o Parameters of the models for studies do not completely represent large disturbance
behavior

o Most models did not accurately represent momentary cessation —generic parameters

= Time Synchronization

o Dataneeds tobe time synchronized toa common time source, both within the plantand
with external resources - an accuracy of one millisecond or greater

= Duration of Event Captures

o Datashouldinclude atleast 200 milliseconds prior to the trigger and at least 1 second
after the trigger.

= Equipment Selection
o Diverse range of equipmentinstalled at inverter-based resources.

o Plant-level information can be captured by the plant-level controlleritself, by digital relays,
PMUs, or DFRs installed at the substation, or other types of measurement devices.
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e Modify NERC Reliability Standard PRC-002-2

= Currently focuses on short circuit MVA methodology
= Qutdated??

e Adoption of recommended data collection by Inverter Based Resources
= NERC Reliability Guideline: BPS-Connected Inverter-Based Resource Performance

e Modify the pro forma Large and Small Generator Interconnection Agreements

= The number of solar PV generating resources continues to grow rapidly as well as the installed capacity of
those resources.

= Majority of these resources are not subject to NERC Reliability Standards since they do not meet the size
criteria of a BESresource.
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