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Administrative 
Attendees were welcomed to NERC, apprised of NERC Antitrust Compliance Guidelines and the public 
nature of the meeting, and apprised of safety protocols for the building. 
 
Al Schriver gave a welcome to the group and chairman’s remarks.  The draft agenda was reviewed. 
 
CAISO Update 
Lou Fonte provided an update on CAISO activities related to inverter-based resources. This included 
dropping reserve requirement to 15% since so much progress has been made on re-programming of 
solar inverters, building a database of inverter-based generation, and provided an example of a solar 
plant with new settings responding favorably to grid events (no tripping). CAISO hosted a workshop on 
technical performance and ramp rates.  
 
Considerations for future focus and the NERC guideline proposed include: 

• Ramp rate guidance, particularly around balancing-type. 

• Clear guidance on successive fault events and response to those. 

• What to do when the inverter trips? What should the inverter do and how soon should it do that 
for a trip condition? Explain that process. 

• How do we want to treat battery storage? Do we need to have considerations for battery 
storage? CAISO seeing growth of battery storage, particularly as part of solar plant.  

• Successive fault events 
 
First Solar Update 
Venkat Reddy and Chris Milan provided an update on remediation activities for First Solar facilities based 
on the Blue Cut Fire report recommendations. The main fixes include the frequency calculation issue as 
well as another DC bus overcurrent issue. First Solar is using in-house developed software to connect to 
inverters remotely and change parameters that are affected by the issue. 
 
The “DC overcurrent tripping” issue is due to IGBT overcurrent – identified that the DC overcurrent is 
real and exists, but is not something considered damaging to equipment (microsecond timeframe 
overcurrents). A manufacturer driven update for performance improvement in underway, and the chip-
level overcurrent protection has been disabled; the system-level protection was deemed sufficient to 
capture legitimate overcurrent events with longer sustained time duration. 
 
Data collection for First Solar O&M sites – collecting every data point available on inverter and stores in 
historian (1 second resolution); high speed data on 1000V inverters is retrievable manually for fault 
events (inverter disconnects, not ride through events); high speed data for 1500V inverters is polled from 
each inverter and provided to manufacturer every day (fault and ride through conditions); high speed 
data is up to 1 second duration and microsecond resolution; collecting all data from power meters; PMUs 
at 30 sps (V,I,P,Q). 
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Reactive power requirements on inverters – 0 to max Q, starting initiation is command received at 
inverter. 
 
Momentary Cessation 
The group discussed momentary cessation and characterized it as a “zero current” condition. The 
perspectives of the group that will be captured in the guideline are provided below: 
 
Future resources: 

• Inverters should be capable of injecting current within the “No Trip” zone (type of current to be 
specified) 

• If there are local conditions that result in the need to not inject current at very low voltages (e.g., 
0.2 pu), those should be studied on a case-by-case basis, and exemptions should be approved by 
the Transmission Planner and Planning Coordinator. 

Existing resources: 

• Limited by existing technology installed in the field 

• If the resource has the capability to inject current during the No Trip Zone, inject current (to be 
specified) 

• If you must use momentary cessation based on fixed hardware/software limitation  

 Minimize the momentary cessation voltage threshold to the greatest extent possible  

 Set the Restore Output time delay such that current output is returned to 80% of pre-
contingency levels within 400 ms. 

 If Restore Output time delay to 80% of pre-contingency current levels needs to be longer 
based on system characteristics, it should be studied on a case-by-case basis and 
exemptions should be approved by the Transmission Planner and Planning Coordinator. 

 Inform your Transmission Service Provider that: 

o Momentary cessation is being used 

o The level at which momentary cessation occurs 

o The time delay and ramp rate at which the inverter-based resource restores output 

 Ensure the dynamic models accurately represent momentary cessation  
Note: Use of crowbar in wind turbine generators is not considered momentary cessation since current 
is still provided during this protective control function. 
 
UL 1741 and IEEE 1547 Relationship and Update 
David Narang provided an update on IEEE 1547 progress. The group discussed the certification process 
for UL 1741 and developed a synopsis to capture the situation faced by inverter manufacturers and 
developers to acquire listing that will be included in the guideline.  
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Modeling 
Songzhe Zhu, David Piper, and Deepak Ramasubramanian provided an update on the modeling and 
system studies underway to analyze the performance characteristics of inverter-based resources. This 
included discussions around accurate modeling of momentary cessation, approved model lists, etc. It 
was identified that the WECC list of acceptable dynamic models needs to be updated for REEC_A such 
that it is labeled as a model suitable for both wind and solar resources. 
 
If momentary cessation is not used (recommended), the REEC_B is suitable. If it is used, then REEC_A 
needs to be used to accurate represent this characteristic. The existing models are proving to not capture 
momentary cessation; an in-run EPCL will be used in the simulations to capture this known effect. 
REEC_A may need to be updated to reflect existing momentary cessation characteristics. The existing 
REEC_A model allows delay and ramp rate on active power, but no capability for delay and ramp rate on 
reactive power. Existing resources have proved to have a delay in reactive power recovery. 
 
Steady-State and Transient Controls Considerations - Sophie 
Sophie Xu provided a detailed presentation on steady-state and transient control settings and the 
impacts those can have on system stability as shown in simulations. Sophie proposed frameworks and 
recommended settings for dynamic performance of inverter-based resources. 
 
Interaction of Advanced Inverter Functions 
Greg Kern gave a presentation on advanced control functions for delivering active and reactive power 
within inverters. While some of the functionality related primarily to distribution-connected resources, 
it provided a good introduction to opening the discussion for specifying BES-connected functionality and 
performance. 
 
Steady-State Inverter-Based Resource Performance  
The group discussed proposed performance specifications for newly interconnecting inverter-based 
resources. This focused on the following: 

• Active power-frequency performance (“frequency response”) 

• Reactive power-voltage performance (“volt-var control”) 
 
The group will continue working on language to describe this in the guideline. 
 
Inverter-Based Resource Performance during Transient (Fault-Type) Conditions 
The group discussed proposed performance specifications for newly interconnecting inverter-based 
resources for fault-type transient conditions. This focused on the following: 

• Reactive current-voltage relationship 

• Active current vs. reactive current priority 
The group will continue working on language to describe this in the guideline. 
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Next Meetings/Conference Calls 
Future meetings are listed below.  Black is confirmed, red is tentative or awaiting confirmation. 

 
Date Time Location 

October 24-26, 2017 
Tuesday half day 
Wednesday full day 
Thursday half day 

Folsom, CA (CAISO) 

TBD TBD TBD 
• Red denotes unconfirmed meetings dates and locations. 

 
 
 
 
 
 
 
 


