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The growing integration of inverter-based resources (IBRs) in modern power systems is significantly altering grid dynamics, particularly as these resources
are often deployed in remote areas and operate in close proximity. This has led to increasing reports of IBR-driven stability issues, such as systemwide
oscillations, control interactions among IBRs, and spurious tripping events. The complexity and lack of standardized controls in IBRs, along with limited
access of their detailed analytical models, make it challenging to pinpoint the root causes of these problems.

Impedance-based stability analysis offers a promising solution, relying on impedance or admittance responses of IBRs and network across different
frequencies at their terminals, rather than requiring internal details of the devices. This webinar will review recent advancements in impedance-based
stability analysis and introduce the Grid Impedance Scan Tool (GIST), developed at NREL for performing stability analysis of IBR-dominated power
systems. GIST is an advanced platform for conducting frequency scans of IBRs and networks, applicable to both simulation models and utility-scale
hardware such as inverters and wind turbines.

Real-world case studies, including root-cause analysis of grid oscillations in the Australian and Hawaiian power systems using GIST, will be discussed.
The webinar will conclude with practical applications of frequency scan testing for evaluating the performance of grid-forming resources and validating
black-box EMT simulation models of IBRs.

Learn more about NREL’s GIST software for power system stability analysis at https://www.nrel.gov/grid/impedance-measurement.html
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Shahil Shah is a Principal Engineer at the Power Systems Engineering Center of the National Renewable Energy Laboratory (NREL)
in Golden, CO. His research focuses on the stability of power systems with high levels of inverter-based resources (IBRs), with a
specific emphasis on impedance-based frequency scan methods for stability analysis. Shahil led the development of the Grid
Impedance Scan Tool (GIST) at NREL, an advanced platform for performing impedance-based stability analysis using both simulation
models and actual hardware, including inverters and wind turbines. GIST was a finalist for the 2023 R&D 100 Awards and has been
applied globally in several NREL-led partnerships.

In 2022, Dr. Shah received the ESIG Excellence Award for his leadership in the design and analysis of grid-forming inverter systems.
He holds a Ph.D. in Electrical Engineering from Rensselaer Polytechnic Institute (RPI), Troy, NY, awarded in 2018.
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