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Mechanical Stresses of a Doubly- fed 3 phase Induction Generator
of Fixed-Speed Wind Turbines for Stability Enhancement
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Abstract

This paper presents the mechanical stresses of a doubly fed 3 phase induction generators in
fixed-speed wind turbines for linear dynamic mechanical system stability enhancement. The faults
and disturbances generate transients of the generator electromagnetic torque which result in
significant stresses for the WT mechanical system. In this paper, the effect of faults and other
disturbances in rural voltage distribution system, the most important advantage of the variable speed
WT the conventional constant speed (CS) machines are the improved dynamic characteristics. The
simulation results show the torque transient are a great reduction of the mechanical stresses and
output power fluctuation can be achieved compared to the CS mode of operation of the WT.

Keywords: wind turbines, mechanical stresses, linear dynamic mechanical, induction generators
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Induction Motor : 380V, 19 A, 6 pole ,10 HP,
191.8 mH, L,= 234 mH , L = 206.5 mH

1.06 Q, R, =2312Q

L

o

R

N

Converter : C = 2400 UF, E =550V, 1q= 0A,
R =0.1Q L= 24mH Supply Voltage = 250 V
VCC System :

- Current controller: ATW1518LADS k,=3T7
(deadbeat) , , = 23x10”

- Dc-link Voltage controller: A1W1340105 & 1 =

0.81, k, 4 = 0.55

DVCC System :
- Current controller: AMN510MBS kp: 2.6
(70%deadbeat), &, = 16x10°

- Dc-link Voltage controller :mWWiﬂﬁLma%kFF =

081, k4= 0.17

Wind Turbine : r=324m, J=75kam’,

B =0.06 Nm/rad ,v, .= 12m/s,v, .= 4m/s
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