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Abstract

As power systems become increasingly dominated by renewable resources interfaced
through power electronic inverters, achieving stable and flexible grid synchronization is a
critical challenge. Conventional Grid-Forming (GFM) and Grid-Following (GFL) inverters offer
complementary capabilities, but are typically treated as separate paradigms, making seamless
transitions between modes difficult.

This talk presents a hybrid GFM-GFL control framework based
on Virtual Oscillator Control (VOC), which integrates both power-
synchronization and droop-synchronization mechanisms within
the Andronov-Hopf nonlinear oscillator. The proposed approach
enables multi-mode operation: the inverter can function as
either Frequency-Forming or Frequency-Following, and as either
Voltage-Forming or Voltage-Following. By adjusting the strength
of grid feedback signals, smooth and continuous transitions
trajectories between these operating modes are achieved.
The effectiveness of the framework is demonstrated through
simulations, highlighting seamless on-grid transitions and robust
performance in islanded operation.

= \,“

Xiaoyang Wan Friday, October 17
Ph.D. Student 11:30 am

Electrical & Computer Engineerin

Texas A&M UnivIe)rsity 5 5 241 ZACH
Biography

Xiaoyang Wang is a second-year PhD student in Electrical Engineering at Texas A&M University,
working with Dr. Xin Chen in the Smart Power, Energy, and Decision-making (SPEED) Lab.
He earned his Bachelor's and Master's degrees in Electrical Engineering from Xi'an Jiaotong
University (XJTU). His research focuses on the modeling, parameter identification, and control
of inverter-based resource (IBR)-rich power systems. He has been awarded the 2024-2025 ECE
Graduate Merit Fellowship and the 2025-2026 Thomas Powell '62 Fellowship.

FACULTY CONTACT:

Xin Chen TEXAS A&M ENGINEERING | engineering.tamu.edu
xin_chen@tamu.edu




