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ABSTRACT: The dual-excited synchronous generator (DESG)
can control the active and reactive power independently by
regulating the magnitude and direction of the excitation
magnetomotive force (mmf) so as to enhance its ability for
suppressing system oscillations. However, the rotor body
damping structures of the DESG will affect the response speed
of the excitation mmf, and then affect the dynamic
characteristics of the unit. In this paper, the field-circuit
coupling time-stepping finite element model of the DESG is
established by combining the 2-D transient electromagnetic
with the stator and rotor circuit equations. Taking the large
disturbance caused by the three-phase sudden short circuit of
the system as an example, the influence of the damping
structures, such as the rotor slot wedges and the rotor core, on
the characteristics of the power tracking excitation control
(PTEC) is studied, and the effect law of different damping
structures on the characteristics indexes of the low frequency
oscillation is revealed. In order to improve the dynamic
performance of the DESG, the fuzzy control method is used to
optimize the excitation control parameters, and the optimal
excitation control parameters suitable for different rotor
damping structures are obtained. The research results can
provide the theoretical support for the improvement of the
dynamic characteristics for the DESG and the increment of the

system damping effect.
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Fig. 1 Circuit diagram of stator and rotor loops
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Fig. 3 Space-time phase vector diagram of DESG
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Fig.4 10kW DESG platform
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reflecting relationship between field current and its emf
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Table 1 Main parameters of 300 MW and 10 kW DESG

ZH 300 MW 10kW
BE D E /MW 300 0.01
HSE LR /KV 20 0.4
HE LA 10189 16.98
HE D R 0.85 0.85
HUE AR Hz 50 50
L& 2 2
JilE SR AR AR R 2 2
S 5 HIFRIEAE HIFRIEAE
d HATE Sl KA 2.5 0.012
q FATUE G ALK A 2.5 0.012
d T RERL 24 24
q Fl T RE 24 24
BT IR 20 20
TETHEE 54 54
SET LT 22 22
S8 TG RS 2 2
JEF-AME/mm 2540 445
E T WA/mm 1250 255
P MR/ mm 1100 249.2
LK mm 5350 110
A BEKE /mm 75 2.9
SE TR 50IN270 50IN270
PR OM R 25Cr2Ni4Mov 25Cr2Ni4Mov
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Table 4 Main parameters of rotor damping structures
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Fig. 12 Influence of rotor slot wedges and core on

power tracking excitation control characteristics
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