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NERC IRPTF Focus Areas 

• The NERC Inverter-Based Resource Performance Task Force (IRPTF) proves to be one of NERC’s 
most successful and effective stakeholder groups in addressing emerging reliability risks. This is 
mainly attributed to the collaborative nature of this group, engaging a wide range of industry 
stakeholders including generation entities, transmission entities, inverter manufacturers, original 
equipment manufacturers (OEMs), research institutions, national laboratories, U.S. Department of 
Energy representatives, and regulatory entities.  

• The NERC Reliability Guideline: BPS-Connected Inverter-Based Resource Performance1 serves as the 
cornerstone document for North America related to recommended performance of inverter-based 
resources connected to the bulk power system (BPS). The guideline is applicable to Generator 
Owners of inverter-based resources as well as Transmission Owners (TOs) in their development of 
interconnection requirements. 

 The NERC IRPTF is developing a Reliability Guideline: Improvements to Interconnection 
Requirements for BPS-Connected Inverter-Based Resources that can be used by TOs to improve 
the clarity and technical strength of their interconnection requirements for newly 
interconnecting inverter-based resources. 

 The NERC Reliability Guideline: BPS-Connected Inverter-Based Resource Performance has been 
provided to the IEEE P2800 standard development effort, and is being used as a starting point 
for further developing performance requirements for new inverter-based resources connected 
to the BPS.  

• Many of the issues identified in past grid disturbances pertain to most, if not all, inverter-based 
resources connected to the BPS. Recommendations developed for Bulk Electric System (BES) 
generation subject to NERC Reliability Standards also apply to non-BES generation connected to 
the BPS.  

• Transmission Operators, Balancing Authorities, and Reliability Coordinators should be proactively 
analyzing all grid disturbances and monitoring the performance of their inverter-based resources 
connected to the bulk power system. Any anomalous behavior in the fleet response should be 
brought to the attention of their Regional Entity and the NERC IRPTF for technical discussion and 
to identify root causes and potential solutions. This framework has led to lessons learned and 
improved performance of the inverter fleet. Examples of collaborative improvements include 
mitigation of erroneous frequency tripping and phase jump tripping, as well as increased transient 
overvoltage ride-through capability. 

                                                      
1 https://www.nerc.com/comm/PC_Reliability_Guidelines_DL/Inverter-Based_Resource_Performance_Guideline.pdf. 

https://www.nerc.com/comm/PC_Reliability_Guidelines_DL/Inverter-Based_Resource_Performance_Guideline.pdf
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• The NERC Alerts2 pertaining to solar photovoltaic (PV) resources are driving industry 
improvements in inverter-based resource performance and ride-through during grid disturbances. 
The NERC Alerts have also identified an industry-wide issue related to modeling inverter-based 
resources in positive sequence stability studies. The ERO Enterprise, working collaboratively with 
industry, will prioritize addressing this issue. 

 
Recommended Performance of BPS-Connected Inverter-Based Resources 

• Generator Owners are strongly recommended to work with their inverter manufacturer(s) to 
eliminate the use of momentary cessation for existing solar PV facilities, to the extent possible.  

 Those resources that cannot eliminate momentary cessation should ensure a return to pre-
disturbance current injection as quickly as possible upon voltage returning to within the 
continuous operating range, not to exceed 1 second.  

 Newly interconnecting inverter-based resources should not use momentary cessation; rather, 
other forms of ride-through can be selected in modern inverter designs. 

• Active power-frequency controls should align with FERC Order No. 842.3  

 The deadband for inverter-based resources should be minimized to the extent possible (i.e., on 
the order of a few mHz) and not to exceed 36 mHz.  

 Droop setting should not exceed 5 percent.  

 The dynamic response of active current injection should follow the specifications in the NERC 
Reliability Guideline: BPS-Connected Inverter-Based Resource Performance. 

• Reactive power-voltage and reactive current-voltage controls should align with FERC Order No. 
827.4  

 Resources should be in automatic voltage control with dynamic reactive capability.  

 The plant should use a closed loop voltage control at the individual turbine/inverter level with 
an overall plant-level control (as necessary).  

 Resources should not artificially restrict reactive power capability to the “V-curve” required in 
FERC Order No. 827; rather, the full reactive capability of the overall inverter-based resource 
should be available based on active power output to support BPS voltage control and voltage 
stability following large and small disturbances.  

 The dynamic response of reactive current injection during large disturbances should follow the 
specifications in the NERC Reliability Guideline: BPS-Connected Inverter-Based Resource 
Performance.5 

                                                      
2 https://www.nerc.com/pa/rrm/bpsa/Pages/Alerts.aspx. 
3 https://ferc.gov/whats-new/comm-meet/2018/021518/E-2.pdf. 
4 https://ferc.gov/whats-new/comm-meet/2016/061616/E-1.pdf. 
5 https://www.nerc.com/comm/PC_Reliability_Guidelines_DL/Inverter-Based_Resource_Performance_Guideline.pdf. 

https://www.nerc.com/pa/rrm/bpsa/Pages/Alerts.aspx
https://ferc.gov/whats-new/comm-meet/2018/021518/E-2.pdf
https://ferc.gov/whats-new/comm-meet/2016/061616/E-1.pdf
https://www.nerc.com/comm/PC_Reliability_Guidelines_DL/Inverter-Based_Resource_Performance_Guideline.pdf
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• Many areas of the North American BPS are experiencing a decrease in short circuit strength, 
driving the need for advanced studies and solutions for inverter-based resources to integrate into 
these low short circuit networks. Many different screening techniques are available and described 
in the NERC Reliability Guideline: Integrating Inverter-Based Resources into Low Short Circuit 
Strength Systems,6 and new screening methods are under development. Electromagnetic transient 
(EMT) simulations are often required to identify or confirm these situations exist. Solutions to low 
short circuit strength system issues are often site-specific and manufacturer-specific. Engaging the 
OEMs in developing via solutions is strongly recommended.   

• Grid forming inverter technology is a growing and evolving focus for systems with high penetration 
of inverter-based resources and low short circuit strength systems. Although there are an 
increasing number of installations in the US and internationally, grid forming technology is still 
relatively new and this concept should most often be used as a solution in many cases rather than 
a requirement for all inverters. 

 
Modeling and Simulations of Inverter-Based Resources 

• Due to the advanced controls of inverter-based resources, the dynamic models are becoming 
increasingly complex. Industry should ensure a deep understanding of the models being used in 
system stability studies, and should ensure these models represent the actual equipment installed 
in the field. Comparison of different data sources, including data gathered from the NERC Alerts, 
can ensure the correct models are being used. 

 The majority of models in the interconnection-wide planning cases used to represent solar PV 
resources do not accurately represent the resource installed in the field. Most notably, most 
existing resources use momentary cessation yet are modeled with the REEC_B model, which is 
not suitable for modeling momentary cessation. These models need to be updated to the 
REEC_A model as efficiently and effectively as possible. Refer to the NERC Modeling 
Notification: Recommended Practices for Modeling Momentary Cessation,7 for resources that 
utilize momentary cessation and are not able to eliminate its use.   

 If inverter manufacturers, and GOs, have knowledge of any control features or protection 
settings (e.g., a logic threshold value within the inverter controls or protection) that are not or 
cannot be represented within the generic models used for positive sequence stability studies, 
then that information should be documented and provided to the TP and PC when providing 
the models per MOD-032-1. 

• The existing NERC Reliability Standards pertaining to model verification, MOD-026-1 and MOD-
027-1, do not necessarily capture the majority of model parameters during conventional model 
verification test procedures. These tests do not capture the model parameters focused on the 
large disturbance behavior of these resources, resulting in unverified and often incorrect 

                                                      
6 https://www.nerc.com/comm/PC_Reliability_Guidelines_DL/Item_4a._Integrating%20_Inverter-
Based_Resources_into_Low_Short_Circuit_Strength_Systems_-_2017-11-08-FINAL.pdf. 
7 https://www.nerc.com/comm/PC/NERCModelingNotifications/Modeling_Notification_-_Modeling_Momentary_Cessation_-_2018-02-
27.pdf. 

https://www.nerc.com/comm/PC_Reliability_Guidelines_DL/Item_4a._Integrating%20_Inverter-Based_Resources_into_Low_Short_Circuit_Strength_Systems_-_2017-11-08-FINAL.pdf
https://www.nerc.com/comm/PC_Reliability_Guidelines_DL/Item_4a._Integrating%20_Inverter-Based_Resources_into_Low_Short_Circuit_Strength_Systems_-_2017-11-08-FINAL.pdf
https://www.nerc.com/comm/PC/NERCModelingNotifications/Modeling_Notification_-_Modeling_Momentary_Cessation_-_2018-02-27.pdf
https://www.nerc.com/comm/PC/NERCModelingNotifications/Modeling_Notification_-_Modeling_Momentary_Cessation_-_2018-02-27.pdf
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parameter values for many resources. However, the majority of stability studies involve large 
disturbance response, and therefore accurate and verified model parameters are critical to 
accurate stability simulation results. Reconsideration and rethinking the means of ensuring 
accurate models may be needed, included potential modifications to MOD-026-1 and MOD-027-1.  

• In many areas, EMT modeling and studies are becoming the norm. This may include EMT model 
benchmarking against the positive sequence stability models to ensure accuracy, EMT studies to 
ensure reliable integration for inverter-based resources, or regional (or system-wide) EMT studies 
to identify any system reliability issues, particularly in high inverter-based resource penetration 
regions. Industry should be developing the expertise and capabilities to perform EMT studies. 
Many transmission entities are requiring EMT models during the interconnection process for 
newly interconnecting resources. 

• Studies performed subsequent to issuing the NERC Alert after the Canyon 2 Fire disturbance have 
not identified any significant reliability issues caused by the current use of momentary cessation 
across the solar fleet.   

• Interconnection studies, system planning studies, and studies by the NERC IRPTF are seeing some 
degradation of primary frequency response (yet not a significant level to impact underfrequency 
load shedding),8 decreased system stability caused by momentary cessation, limited reactive 
support in some areas, fast controls causing controls instability, controls interactions situations, 
and tripping of inverter-based resources for normally-cleared grid disturbances. 

• Entities involved in the creation of interconnection-wide base cases, as well as Transmission 
Planners (TPs) and Planning Coordinators (PCs) developing regional or local cases, should ensure 
that the assumptions used in case creation sufficiently stress the system conditions for “worst 
case” inverter-based resource conditions. This may include peak solar PV/wind output conditions, 
stressed intertie flows with varying levels of inverter-based resources, and other key factors that 
may not have been considered in the past.  

• Interconnection studies and other system reliability studies, in many cases, will not identify 
potential inverter tripping issues or other issues with ride-through performance since most of the 
forms of protection are not modeled. In addition, positive sequence simulation tools are not 
adequate in identifying many forms of tripping such as tripping on sub-cycle transient overvoltage, 
loss of phase lock loop (PLL) synchronism, and DC reverse current.  

• There may be issues in ensuring that the as-built settings are being integrated into the finalized 
model parameters once an inverter-based resource completes commissioning. The model 
provided during the study phases of the interconnection process typically use default or generic 
parameters. Upon commissioning, those model parameters must be updated in the dynamic 
models used by TPs and PCs for system reliability studies. And in many cases, it appears these 
updates are not being made. Industry should address this potential modeling concern through 
guidance documentation and outreach to transmission entities establishing interconnection 
requirements. 

                                                      
8 https://www.nerc.com/comm/PC/InverterBased%20Resource%20Performance%20Task%20Force%20IRPT/IRPTF_RLPC_Assessment.pdf. 

https://www.nerc.com/comm/PC/InverterBased%20Resource%20Performance%20Task%20Force%20IRPT/IRPTF_RLPC_Assessment.pdf

