BNARER LBRGART WXM, M14%, 1R, pp.15-24, 2003, 6
Cheju Nat'! Univ. Res. Inst. Adv. Tech. Jour., Vol.14, No.1, pp.15-24, 2008, 6

AF YA FYLA A2¥e JEiAde) A3 A+
ALY H e H S Bn

A Study on the Power Factor Improvement of the Wind
Turbine Generation System at Haeng-Won in Jeju

Eel-Hwan Kim* - Jeong-Woong Kim* - Seung-Joon Choi**

ABSTRACT

This paper presents a study on the power factor improvement of the Wind Turbine Generation System
(WTGS) at Haeng-Won wind farm in Jeju island. Vestas WTGS named V47 as a model system is selected
in this paper, and has 660 kW power ratings. In this system, the power factor correction is controlled by
the conventional method with power condensor banks. Also, this system has only four bank steps, and each
one capacitor bank step is cut in every one second when the generator has been cut in. This means that it
is difficult to compensate the reactive power exactly.

Actually, model system at Haeng-Won wind farm has very low power factor in the area of low wind
speed, which is from 4 m/s to 6 m/s. This is caused by the power factor correction using power condensor
bank. To improve the power factor in the area of low wind speed, we used the static var compensator
(SVC) using current controlled PWM power converter by IGBT switching device. Finally, to verify the
proposed method, the results of computer simulation using Psim program are presented to support the

discussions.
Key Words : Power factor, Wind Turbine Generation System, Power condensor
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Table 1. Parameters of Vestas V47-660kW

A3e9Y kW] 660
34 3 44Y fx7
$A7] | A4 [RPM] 1800 ~ 1980
Rk e i)
Ne ¥4 mvs] 40
AAZ | BE¥S (/s) 140
& $9%< [nvs) 250
Hd WES [nyvs] 700
A7 [m] 470
Blade | 3A&% [RPM] 285
AU [m2] 1736
BHH¥o| [m] 41
Opti Slip
Ao w4y Opti Tip
Pitch control
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Table 2. Generator data
A
e |
M?glt;‘t%rmm star . star
Voltage [V] 3 x 690
Number of poles 4
Rated speed {RPM] 1890
Slip regulation interval [9] 06 - 10
Rated slip [%] 5
Rated power output [kW} 660
1/1 load 0.89
Generator | /4 load 089
power factor | 1/2 joad 0.87
1/4 load 0.74
Generator no load loss [kW] 14
Generator full load [A] 622
current no load [A] 110
Generator  |full load [kvar] 342
reactive
power no load [kvar] 131
Power factor correction [kvar]| 125 - 225
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Fig. 5 Equivalent circuit of model machine per
phase.
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Table 3. Parameters of equivalent circuit

Stator resistance Rs [9] 0.0048
Stator reactance Xs [9] 0.0816
Rotor resistance Rr [Q] 0.0040
Rotor reactance Xr [Q] 0.108
Rotor res. ext (10%slip) | R' rext [R]| 0.05%
Magnetizing reactance Xm (€] 372
Voltage Vs [V] | 690/v3
Frequency f [Hz] 60
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Fig. 10. Schematic diagram of V47-660kW wind turbine generation system with SVC.
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pensator.
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