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Transient Analysis for Fault Ride-Through in Permanent Magnet Synchronous

Generator System

WANG Wei, MA Xikui

(State Key Lab of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The transient behavior of fault ride-through process in grid-connected permanent
magnet synchronous generator (PMSG) system is evaluated with nonlinear modal series method,
so as to transfer the traditionally qualitative project to quantitative one. Theoretical analysis and
numerical simulation are conducted by developing the mathematical model and deriving
corresponding second order modal series of the PMSG system. Then the second order quasi-
resonance boundaries are obtained to divide the parameter space into the normal operation region
and second order resonance region. The results show that there are abundant modal interactions,
particularly the stronger second order modal interaction, in the system transient fault ride-
through process. Selecting the appropriate parameters to weaken second order modal interaction,
the amplitude and duration of the system oscillation are reduced effectively during fault ride-
through process. For the second order quasi-resonance boundaries, second order resonance can be
avoided when the selected control parameters are located in the normal state region, so that the
system quickly gets stable.
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