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LVRT Response

• Response based on P&Q at event T=0 i.e. Isprev + KDV

• Q Response based on V Threshold and  K Value

• During LVRT, PPC setpoints are ignored

• Exit Response Based on LVRT Recovery Ramp Rates

• Inverter may trip if Voltage and Frequency protection trip settings are 
exceeded.
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Flexible PLC Technology

Powerful, accurate and flexible

Real-time control and monitoring for advanced utility-scale applications.

- Solar 

- Standalone storage applications [1] 

- Hybrid plants- AC coupled [1] 

- Self-consumption 

- Zero grid injection systems 

[1] BCI required



• . ERCOT is seeing issues with IBR plants measuring and responding to frequency 
during VRT events, frequency spikes are being erroneously measured and then PPC 
responds to those once the event is over, which means it either sends the plant 
output in the wrong direction or doesn’t let the plant’s MW recover because it 
“thinks” there ‘s an over frequency event. 

• ERCOT is looking for OEMs presentations about how they do things today in 
terms of hand over between VRT mode (which is at inverter level) and PFR 
response (which is usually at PPC level)  as well as how frequency measured & 
filtered for PFR response. Also, of interest is to understand how an inverter 
enters and exists VRT mode, i.e. what is driving it, assuming it’s voltage, is it 
instantaneous value, if not what is the measurement window, any time delays 
there



Inverter parameters and Algorithms

• Voltage and Frequency Protection settings

• Inverter power output - P_limit (solar) and P_set (ESS)

• P and Q Ramp Rate limits

• LVRT and OVRT Algorithms

• Frequency Droop Curves



Inverter Frequency Droop Curve



FFR – Central Controller response

PPC

~ 2 second response



FFR – Central Controller response

PPC

~ 1 second response



FFR – Independent inverter response

PPC

~ 100 mS second response



Ideal LVRT Response

= Sprev + K*dv

Q response during LVRT



LVRT Response with P = Pmax
In Q priority P is reduced to satisfy Q



LVRT Response and PPC Pset response



LVRT Response with Frequency Deviation

PPC Setpoint
PPC P_delta due to frequency shift

LVRT event

Frequency event

Pout post LVRT response
With P_delta(f)

Return to
Normal
operation



Exiting LVRT Mode

• Configurable Parameters
• Maximum LVRT Duration

• Delay time

• Hysteresis

• P & Q Recovery setpoints

• Recovery ramps for P & Q



•Appendix



Voltage Protections



Frequency Protections



PE Voltage and Frequency Protections



LVRT Algorithm Options

Momentary cessation typically
Disabled

LVRT threshold

LVRT Mode Select
(Mode 1 is most popular)



LVRT Configuration Continued

Define starting P&Q starting point
For LVRT event



LVRT Exit Parameters
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