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Power Factor Control of a Doubly Fed Induction Machine
Using Fuzzy Logic

Jae-Hong Kim* and Eel-Hwan Kim**

ABSTRACT

This paper describes the power factor control of doubly fed induction machine. using fuzzy logic algorithm in
wind power generation system. Under fuzzy logic control. which enables superior dynamic performance. the power

factor is independently controllable by decoupled dq rotor current in a synchronously rotating reference frame.

To verify the theoretical analysis. computer simulations and experimental results are presented.
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Fig. 1. Schematic diagram of proposed control system.
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Fig. 2. Block diagram of FLC system.
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Step 1 : definition of input output variables of
a controller.
Step 2 : design of fuzzy control rule linguistic

conditional statements.
Step 3 : fuzzification fuzzy singleton method.
Step 4 :

Step 5 : defuzzification center of gravity method.

inference mamdani method.
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Au(k) : inferred change of current command by
FLC
P gain factor of the controller.
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Table 1. Parameters of model machine

rated power 5 hp
pole number 4
rotor inertia [ kg — em?] 0.036

Stator | Rotor
rated voltage  [V]| 220 220
rated current  [Al| 16 11

resistor Q1 0630 | 053

leakage inductance [H]| 0.0022 | 0.0022

magnetiging inductance[H] 0.044

ZNK:‘ e
100K
000K e g Os
-1 DOK o
W M M JW Yh
mw[ { J v Y l u v ! L

050 080 070

Fig. 3. Simulation results of active power control
with PL
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Fig. 4. Simulation results of reactive power control
with PL
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Fig. 5. Simulation results of active power control

with FLC.
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Fig. 6. Simulation results of reactive power control
with FLC.
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Fig. 7. Simulation results of power control under
rotor speed change with PI.
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Fig. 8. Simulation results of power control under
rotor speed change with FLC.
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Fig. 9. Active power control with PIL
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Fig. 10. Reactive power control with PI.
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Fig. 14. Power control under rotor speed change
with FLC.
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