208 124 SR T < = R ¢ Vol.29 No. 12
2025 412 A Electric Machines and Control Dec. 2025

ETSEZRPEHEME LRI/ M F 78 PRI

T, K¥)T, REHE

(MRIE Tk 2% A TR A shib2= B, B IpiT M /RIE 150006)

i EANHMEERSAERNEMMBEX IR P RN EMEFAEFRELHH LR/ T
BRBFHAGEAFTERNA, ARKBI R PO D RS R E RE—FAT AL EHEIE
FRE F 693/ M P -F IRk Rk % RBARBE RS BREE L7712 H P LM R A S TR
Bl 4 | i@t 9 BPIEAT TOUE B R MM AL X T et A Z w3 SRk e s RS AL
TR F 42 h] S ERS BRE, HRr e B kB, FREREN, IR TEERR EMRETH R
EI-F BRI nde it A 4542 85% , B b FAEYHART 3% . £ B R IR S F A £20% % £ B,
RGN RBIARG B RB T TE RIETZRREL L EHRIANPHERELE AR,
KR TME LTS ;R MRATFES, HETE, By ERRAT ; AF 2 SRR P
DOI;10. 15938/]. eme. 2025. 12. 002

hE 4SS . TM464 XEFRERD A XEHS.1007-449X(2025)12-0013- 11

Seamless transition between grid-following and grid-forming modes
based on dynamic feedforward of reference electromotive force

WANG Ting, ZHANG Xueguang, XU Dianguo
(School of Electrical Engineering and Automation, Harbin Institute of Technology, Harbin 150006, China)

Abstract; To address transient impacts caused by control structure differences and mismatches between
actual steady-state electromotive force and rated values during grid-following and grid-forming mode switc-
hing in grid-connected inverters, a dynamic pre-synchronization strategy based on reference electromotive
force was proposed to mitigate power and current impacts during switching. Based on an analysis of the
impact mechanism caused by differences in integrator state quantities, and in this strategy a dynamic pre-
synchronization control method was employed. The theoretical reference electromotive force was calculat-
ed in grid-forming mode using real-time operational condition information, dynamically tracks and pre-
synchronizes it before switching, the integrator state was corrected, and electromotive force mismatch was
eliminated. Experimental results demonstrate that the proposed method achieves smooth mode switching
under various grid strengths, reducing switching time by 85% while maintaining power impacts consist-
ently below 3% . Even with £20% errors in grid impedance identification, the system exhibits no oscil-
lations, ensuring stable and reliable switching. This validates applicability and effectiveness of the strate-
gy under complex actual operating conditions.

Keywords : grid-connected inverter; grid-following/grid-forming smooth switching; transient impacts; in-

tegrator state pre-synchronization; reference electromotive force; dynamic pre-synchronization
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