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ABSTRACT: By using equivalent lump mass method, a
three-mass wind turbine equivalent model is presented
considering both the bending flexibility of blades and the
torsional flexibility of the drive-train shaft between the wind
turbine and induction generator. Combined with the electrical
transient models of a grid-connected squirrel cage induction
generator (SCIG), during a grid voltage drop and a mechanical
large disturbance, the transient stability of two wind generator
systems with rated power 330 kW (MADE-AE30) and 3 MW
are investigated, respectively. Simulation results are also
compared with those of the typical single-mass and two-mass
equivalent models of wind turbines. The effects of the different
bending flexibility of blades and the different position of blades
breakpoint on the electrical transient stability of the rated power
3 MW wind turbine are also analyzed. The results show that the
proposed equivalent model of wind turbine is essential and
valid to analyze accurately the transient stability of wind

turbine systems.

KEY WORDS: wind power generation; transient stability;
squirrel cage induction generator; wind turbine; blade flexibility;
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Fig.1 Schematic diagram of the drive train of a typical
wind energy conversion system
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Fig. 2 Schematic diagram of the proposed three-mass
equivalent model of a wind turbine
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Fig. 3 Schematic diagram of the traditional two-mass and
single-mass equivalent models of a wind turbine
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Fig. 4 Schematic diagram of a grid-connected SCIG
wind turbine system
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Tab.1 Parameters of the 330 kW (MADE-AE30) wind
generator system

RHENSHL LAl
HE T kW 330 Hy/s 2.28
HUE LR/ V 690 Hifs 0.26
Bioe Az Hz 50 Kun/pu 3.18
R/ pu 0.007 8 Kag/pu 0318
Ly /pu 0.079 4 — —
Ri/pu 0.007 8 — —
Leo/pu 0.1158 — —
Xo/pu 4.104 — —
Hyfs 0.52 — —

£2 IMWRA%BEHNESH"
Tab. 2 Parameters of the 3 MW wind generator system

RHENSH LAl

B %/ MW 3 Hy/s 4
BiE /v 690 Hifs 0.5
$i%/ He 50 Ki/pu 03
RyJpu 0.004 843 Kag/pu 03

Ly /pu 0.124 8 — —
Ri/pu 0.004 347 — —
Leo/pu 0.179 1 — —
Xo/pu 6.77 — —
Hy/s 0.54 — —

*3 TEHRSH

Tab.3 Parameters of the transformer

2R J5id il

BiE /v 32000 690
EREN 0.001 1 0.001 1
JPi/pu 0.032 0.032
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Fig. 5 Transient response of the power wind generator
systems using different equivalent models when the grid
voltage drop is 50% for 0.5 s
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Fig. 6 Transient response of the 3 MW rated power wind
generator system using different equivalent models
when the grid voltage drop is 50% for 0.6 s
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Fig. 7 Transient response of the power wind generator
systems using different equivalent models
during a mechanical disturbance
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Fig. 8 Transient response of the 3 MW rated power wind
generator system using different stiffness coefficient
when the grid voltage drop is 50% for 0.5 s
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Fig. 9 Transient response of the 3 MW rated power wind
generator system using different inertia constant
when the grid voltage drop is 50% for 0.5 s
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