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1. Introduction

e Power systems are undergoing a transition from traditional synchronous generators to inverter-based resources.

o Grid-forming inverters (GFMlIs) are a promising solution for providing synthetic inertia, black-start capability, islanded operation, and reliable performance under weak-grid conditions.
o However, unlike synchronous generators, which can supply fault currents up to 35 per-unit (pu), GFMIs are typically limited to 1.2—1.5 pu.

e Therefore, a current limiter is a necessary control component in GFMIs and has a significant impact on their transient stability.

e This poster proposes a framework for estimating the transient stability margin of GFMIs under the influence of current limiters.

e Equal Area Criteria and Lyapunov’s Direct Method are developed for application to GFMIs equipped with current limiters.

e« The estimation error of the proposed methods is less than 20 %, as benchmarked against Experimental results.

2. Transient Stability Assessment Framework 4. Estimation of Transient Stability Margin
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Regatron AC.TCS Power Supply acts as a grid voltage emulator.

Imperix Inverter (1.5kVA, 110V, 10kHz) functions as a GFMI.

iTECH-500-40 DC Supply provides a constant DC voltage for the inverter. 5. Conclusions

Other physical components are impedance, sensors, and monitoring. . A transient stability assessment framework for GFMIs equipped with current limiters is presented.

. Equal-area criteria and Lyapunov’s direct method can be applied to GFMIs with current limiters, with
careful consideration of the current-limited mode.

. Equal-area criteria is used to estimate the stability margin, showing an estimation error of 15-20%.

L__Grldlmulator = R Inverter

. Future work includes extending the framework to large-scale inverter-dominated systems and develop-
ing black-box models for transient stability analysis.
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Figure 4: Experimental Setup.




