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SUMMARY

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
1s selected in this paper, and has 660 kW power ratings. In this
system, the power factor correction 1s controlled by the
conventional method with power condensor banks. Also, this
system has only four bank steps, and each one capacitor bank
step 1S 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 almost from
4[m/s] to 6lm/s]l. 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
devices. Finally, to verify the proposed method, the results of
computer simulation using Psim program are presented to support
the discussions.
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Table 1 Parameters of Vestas V47-660kW

AAZ9 [kW] 660
2 3 AAXY FE7)
1k 7] 3|4 E [RPM] 1800 ~ 1980
ripdnrigs Y2
A5 % [m/s] 4.0
P AAE% [m/s] 130
e 0% %E [m/s] 25.0
Hd W=F% [m/s] 70.0
2173 [ml] 47.0
EHeol= 3|45 = [RPM] 285
3 AW4 [m’] 1735.0
3] B o] [m] 41.0
Opt1 Slip
ZHA o] WA Opti Tip
Pitch control
4000 ‘ ‘
3500 : :
3000 ‘ "
T | ya
5 2500 : /
% 2000 1 ;
& ‘ / ‘
5 1500 ; / ;
i 1000 / j
500 / 1
o ‘
4 6 8 10 12 14 16 18

Wind Speed [m/s]

Fig. 5 Output

torque curve

_10_



Fig. 5% Fig. 4% 2 ()l o3 Aozl F&ol ek AN &4
9l B35 Yehfal gt Fig. 55 o3k F0 tidt &3 B3 AlE
gdolHE 78 57 Ak 4~18 [m/s] AFolE 0.1 [mys] @92 sto] &4

]
E4 HolHE wrEo] Look-up table3tsti E&o] wpE B2 4y
stes T2 ads FASTE Fig. 62 Psim Z2 1304 ALEH &
g E3 34 AEFOIHE YEM I k. o] T2 fgE b
olEld] tlat 71AAH EAE WAA 7= golBe s} o] o] o] &
skl A F-do] 7hsstA Holxlh

wind wtbatlkw 1.thl
[: il | "
-zz:= ] -

Fig. 6 Torque simulator
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Table 2 Generator data

7] S E) 3 AAE {7
AX A XA (stator/rotor) star/star
A [V] 3 x 690
=T 4
A AL [RPM] 1890
EHZ24d 74 [%] 06 - 10
AAEH [%] 5
AAZE=E [kW] 660
1/1 -3} 0.89
= = 3/4 -5} 0.89
R 12 55 0.87
1/4 -3} 0.74
7] FEe &4 [kW] 14
J A 5-5} [A] 022
ar = CATT
2] Aw 53} [A] 110
2 A8} [kvar] 342
HE]_ 4 - = le] T
W1 FEAS e ovard 131
SEHA [Kvar] 125 - 255
AARIAF (ATAS 560 A
.
R JX JjX,

O

R rext

Fig. 8 Equivalent circuit of model machine per phase
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Table 3 Parameters of equivalent circuit

TR} A8t Rs [9] 0.0048
2742 HHE A X [@] 0.0816
3112 A8 R: [€] 0.0040
3] A7} 2 HE 2~ X: [9] 0.108
342k 9 5-AE (10%slip) | R e [Q] 0.0596
A} 2] R 2~ X [9] 372
A<t Vs [V] 690/~/3
Tk f [Hz] 60
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