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IBRWG met on October 11th (Webex, Open Meeting).
The agenda and the presentation slides are available here
IBRWG Main Meeting
SSR/SSFR Best Practices	
Anuradha Dissanayaka, Andrew Isaacs (Electranix)
· Anuradha went through a short tutorial on what SSO is and detailed the differences of sub-synchronous resonance (SSR), sun-synchronous torsional interaction (SSTI), sub-synchronous control instability (SSCI), and sub-synchronous ferroresonance (SSFR).
· Slide 4: Anuradha went through the common types of SSO analysis studies: screening studies, advanced screening studies, perturbation analysis/combined impedance analysis, full detailed time domain analysis.
· John Schmall: How important is it to ensure actual (OEM confirmed/tested) saturation characteristics are reflected in the model? Anuradha: very important. Miguel Cova Acosta (Vestas): We’ve seen issues in the field due to lack of saturation modeled in studies.
· Andrew Isaacs: Transformer kneepoint voltages seem to be falling in recent IBR projects. Perhaps because they are cheaper transformers? This makes the plant more susceptible to some of these issues. Anuradha: in studies I will test a higher kneepoint voltage (not practical, just testing) and a higher kneepoint voltage resolves issues. John Schmall: So it seems that by using generic assumptions would give optimistic results. 
· SSFR situation worsens when multiple plants are connected in close proximity to the series capacitors. 
· SSFR is currently treated as a power quality issue, and isolating the plant using an SSFR detection relay is acceptable approach.
· There are many approaches for mitigation and prevention. A new research consideration is GFM BESS to provide positive system damping. Can perform at any dispatch amount. Results can be impacted by capacitor location
· Miguel Cova Acosta (Vestas): slide 19 says relay is an acceptable approach. Does ERCOT think this is a sustainable approach? Or is ERCOT considering not allowing susceptibility? No further comments on this and can be revisited later.
· Anuradha: Stronger inverters can minimize susceptibility to SSFR
· Miguel Cova Acosta (Vestas): slide 2, are we considering introducing new series capacitors in an IBR heavy area? Andrew: this isn’t necessarily referring to ERCOT region or a specific project, really other areas in North America. 
· Miguel Cova Acosta (Vestas): experience with transformers for PV and wind turbines, what is effect for transformer saturation. Anuradha: wind plant model is one turbine representing say 50 turbines, so probably isn’t actual representation of saturation.
· Miguel Campos (Vestas): How are the I (“i) bars calculated/derived for the SSTI? Andrew: Provided by OEM, and specifically the frequency can be calculated via spring and mass constants, provided by OEM.
· Jason Watterson (MEPPI): Have you seen system stability issues in PSCAD using detailed series capacitor models where the series capacitors may bypass post fault clearing during heavy load and weak grid (e.g. N-6) conditions? Andrew: For N-6 conditions it is tricky to understand what might happen in the real system. When the capacitor bypass is on purpose, we can ensure that the increased impedance doesn't cause stability issues. Bypassing caps generally immediately fixes SSO issues and this can be an excellent mitigation, but it is also generally not allowed or expected (as a RAS/SPS, for example).
· Yenpo Ho (Oncor): slide 25 what was tuned to the GFM-BESS? Andrew: nothing special, just a generic GFM controller. For the second improvement, some simple adjustments are made inside the GFM controls.
· Miguel Cova Acosta (Vestas): Are type 3 or type 4 turbines more susceptible to SSFR? Anuradha: It can depend on tuning and impedance level. 

PFR from IBRs under “Deep” Curtailment
[bookmark: _Hlk179549863]Scott Karpiel (SMA)
· Processing time of the frequency measurement is dependent on: accuracy of measurement devices, window of measurement, processing time of the plant controller.
· If the plant is operated at less (curtailed) maximum active power, it may not be possible to increase the AC output power as there may not be enough irradiance to support the downward frequency event.
· If the IBR unit is curtailed to zero, it will not be able to respond to an upward frequency event.
· [bookmark: _Hlk179556360]Nitika (ERCOT): say an SMA inverter (solar farm) is curtailed to zero, middle of day, low frequency event, can device respond? Scott: The device is listening to plant controller, so if controller responds (irradiance available) then yes. Irradiance is variable, so if it’s a cloudy day, you might not have as much active power as you think you do. 
· Scott: Most OEMs should have similar capability, just a difference in response times.
· [bookmark: _Hlk179556747]Rob (AEP): With emerging risk of major load loss events involving data centers, are solar PVs able to apply FFR to back down quickly, as an ancillary service perhaps? Scott: Yes, they can in down direction if they are actively outputting active power. If sun isn’t up, then it can’t support in down direction. 
· Anuradha: How do you measure frequency for PPC and what is the real time constant of measurement. Scott: would need to go to PPC OEM to confirm measurement method. 
· Anonymous solar vendor with ERCOT presence: slides were presented by Miguel Cova Acosta (Vestas) on their behalf
· Similar to what SMA presented
· Andrew: Once the plant is off the MPP (curtailed), how does the PPC know whether the plant can respond? Scott: it doesn’t really know. With PV it is an estimation to determine how much headroom you have, but you can’t count on it.  
· Yunzhi (ERCOT): Can your dynamic model capture such frequency response if the unit is curtailed to very low level (<10%)? Scott: You can model it, but your models won’t have irradiance modeled. So it wouldn’t get you all the information you need. 
· Miguel Cova Acosta (Vestas): the available power you could estimate, is it unit level? Scott: Total plant estimation, only a few weather stations throughout the plant.
· Miguel Cova Acosta (Vestas): No one has ever kept headroom? Scott: No, they operate at 100% for revenue. That’s the experience at least in North America.
· [bookmark: _Hlk179556617]Yunzhi (ERCOT): just from modeling perspective, at low dispatch, is model response representative? We’ve seen the response to be a little odd, and it seems to have a required minimum dispatch. Scott: Some inverters don’t like to operate at 1%, so at that level you can’t expect a fast response from the inverter. 
· Poria (ERCOT): When curtailment occurs and the MPP controller is deactivated, and the plant is unaware of the available maximum power, what happens if real-time conditions, such as a temporary cloud shadow, lead to lower production? Scott: You don’t know. You could try to do some type of algorithm and testing to equate to how much you do have available. If you are curtailed to 80%, but irradiance puts you at 70%, then you are operating at 70%. 
· Miguel Cova Acosta (Vestas): how do you report the HSL to ERCOT? Scott: I don’t know, that’s plant operator that is perhaps doing a calculation to report to ERCOT. Nitika (ERCOT): this is a requirement to continue reporting max capability to us even when being curtailed. 
· Miguel Cova Acosta (Vestas): it seems there's a lack of understanding and transparency regarding how a solar GO reports HSL to ERCOT for PFR evaluation. From what I understand, it’s unclear to SMA how the GO calculates this, which is crucial information for ERCOT evaluation.
· Nitika (ERCOT): when resource is curtailed, does PPC know? Scott: plant controller knows and has all of the available information/measurements at all times. 

NOGRR 245 and 255 Update
Stephen Solis (ERCOT) 
· NOGRR 245 changes to the Operating Guides became effective 10/1/24.
· The Board/PUCT approved version of NOGRR 245 bifurcated the language around an exemption process for limitations which is to be addressed by a subsequent NOGRR and potentially a PUCT rulemaking.
· Other parts of NOGRR 245 have performance requirements that become effective after changes to maximize ride-through capability have been implemented. Entities need to submit a plan and then get approval. If longer than 180 days is needed, there’s rationale that needs to be submitted and approved.
· Some parts of NOGRR 255 became effective as of 8/1/24 (e.g. Data retention, Data provision, Maintenance and Testing).  
· Other parts of NOGRR 255 will become effective after new equipment is installed or existing equipment is modified within the required timelines (e.g. 50% of new within 2 years and 100% of new within 4 years.)
· NOGRR 255 FAQ:
1. ESRs that are not IBRs fall under 6.1.2 and 6.1.3
2. ESRs that are IBRS fall under 6.1.4.
3. Dynamic reactive device references in Section 6.1 address supplemental dynamic reactive devices such as an SVC/STATCOM/Synchronous Condenser used to meet reactive capability requirements for a Resource.
4. Individual inverters/turbines are not required to have disturbance monitoring.  ERCOT still encourages entities to install or enable existing equipment recording capabilities such as inverter level oscillography or other feeder/collector system protection relays as many of these are available but just need to be turned on and have appropriate memory sizing allocated.  This will help an RE meet its obligations to investigate and identify the causes so it can mitigate any performance failures.	
· Miguel Cova Acosta (Vestas): Alignment of NOGRR 255 with PRC-028. Do you think there will be a new NOGRR version that might include IBR unit level? Stephen: probably lower priority. If FERC considers direction on PRC-028, then ERCOT will consider raising priority. Miguel Cova Acosta (Vestas): NOGRR 255 purpose is to gather the necessary data to conduct root cause analysis of unexpected performance. The more we can monitor and store data, the better. Stephen: that was met with resistance during NOGRR 255 process, so we pulled it out of language. It is still RE’s responsibility to do root cause analysis and mitigating issues related to individual unit tripping. 

NERC Standards Update (PRC-029)
[bookmark: _Hlk179549385]Rachel Coyne (TRE)
· PRC-029 Frequency and Voltage Ride-Through Requirements for IBRs did not reach consensus in the final ballot in August. This is primarily due to the proposed frequency ride through requirement being beyond IEEE 2800-2022 requirement even, while being applied retroactively (no exemptions as per proposed implementation plan). NERC Board had to invoke a non-traditional procedure to meet FERC Directive (Section 321 of Rules of Procedure) and held Technical Conference on 9/4-9/5 in Washinton D.C. with a number of technical panels where OEMs and plant developers/owners had a chance to provide their input. 
· [bookmark: _Hlk179549551]PRC-029 passed on 10/4/24 with a 77.88% ballot
· [bookmark: _Hlk179549645]SAR-013: Revisions to BAL-001-TRE-2 closed drafting team solicitations on 10/7/24. Scope for SAR includes: widening generator governor deadband, clarify roles, and define PFR performance requirements for BESS.

Other Industry Updates
Miguel Cova Acosta (Vestas) on Julia’s behalf
· Unifi Consortium has upcoming GFM seminars.
1. https://unificonsortium.org/ 
2. Register here: https://nrel.zoomgov.com/meeting/register/vJIsdOmvrjsoGPEydNnFh-UWmuCshPoXP-g#/registration
· Interconnection Innovation e-Xchange (I2X FIRST) has upcoming meetings
1. Sign up for all future i2X FIRST Meetings here: https://www.zoomgov.com/meeting/register/vJItceuorTsiErIC-HInpPbWuTUtrYQAuoM#/registration
2. Follow DOE i2X FIRST website: https://www.energy.gov/eere/i2x/i2x-forum-implementation-reliability-standards-transmission-first for meeting materials & recordings and for future meeting details & agendas
· ESIG upcoming webinar: Global Update on GFM Projects and Specs
1. Register: https://uvig.webex.com/webappng/sites/uvig/meeting/register/3f450e92efcd4f72b2b86f67d209f726?ticket=4832534b0000000701cbe47ee29908c5cb81050a6c9ed8afce689604d7235a08e92b1a2fc86595f3&timestamp=1728667028431&RGID=r168ea3128e86d33486d79b4e29d7e9e5

[bookmark: _Hlk179549984]AGS ESR Model Quality Tests and Discussion
Poria Astero, Sun Wook Kang (ERCOT)
· As a reminder, ERCOT presented a draft proposal for AGS-ESR at the September IBRWG and posted the ERCOT AGS-ESR Test Requirement report.
· Almost 42% of the interconnection requests are Energy Storage Resources (i.e., Battery). With minimum impact to the hardware, AGS-ESR can enhance grid stability, reduce generation curtailment due to stability constraints, reduce the severity of grid disturbances.
· ERCOT plans to submit the PGRR and NOGRR for stakeholder review in 2024. DWG Procedure Manual will need to be updated to incorporate model quality test requirements.
· ERCOT has recommended two types of model tests for assessing AGS-ESR performance: site-specific model quality tests (MQT) and unit model validation tests.
· MQT:
1. Flat start
2. Phase angle jump
3. Small voltage disturbance
· Reza Goldoost: What is the basis for 0.2 pu and 0.5 pu limits? Poria: Selected based on several tests for several OEMs, and most OEMs pass.
4. Frequency change and inertia response
5. System strength
6. Large voltage disturbance
7. Loss of synchronous machine
· ERCOT is requesting feedback from stakeholders on the test requirements.

