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Analysis of variable wind power generating control system
using Doubly Fed Induction Machine

Eel-Hwan Kim* and Jeong-Woong Kim**

ABSTRACT

In variable speed wind power generating system connected in power grid. how to capture the maximum wind
energy is most important thing. Using the doubly fed induction machine as a generator in wind power
generating system. it is possible to control the bidirectional slip power between grid and rotor side. This means
that we can control the generating power under subsynchronous speed. To verify the theoretical analysis.

computer simulation results using Psim program are presented to support the discussion.
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Fig. 1. Wind energy characteristics.
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Fig. 2 Dual PWM converter with DC link.

Table 1. Energy flow of Fig. 2

Sub - Super -
Mode Synchronous Synchronous

P>0 P>0

. Ps >0 Ps > 0
Motoring Pro Pr 0
Pm > 0 Pm >0

P<D P<O

Generating Ps <0 Ps <0
Pr>0 Pr<0

Pm ¢ 0 Pm < 0
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Fig. 3. Schematic diagram of control system.
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Table 2. Parameters of model machine

Pw 5 hp
Pole 4

J [kg - m] 0.036
Stator Rotor
Vv [V] 220 110
I [A) 16 16
R [Q] 0.3085 0.536
Lisr [H] 0.0022 0.0022
Lm [H] 0.0441 0.0441

12 139 14 15 10
Tewfsi

Fig. 4. Phase voltage and current with load.

1 13 190 15 190
Toets

Fig. 5. Output power with load torque.
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