BMARE ERBEREF RIK F1E IR pp7-14, 200. 6
Cheju Natl Univ. Res. Insti. Ind. Tech. Jour., Vol.11, No.l. pp.7-14, 2000. 6

Y TAr)e 2d]) 9 IAA o AlEH A

AN F-dF - F AT F Y- EFT

Modeling and Pitch Control of a Wind Turbine System

Min-Ho Choi®, Jong-Hwan Lim**, Jong-Chul Huh*™, Dong-Hyun Lee™ and Kun-Hoon Kim***

ABSTRACT

Wind turbine system converts wind energy into electric energy. Since the velocity of wind is random in
nature, control of the angular velocity of the blade is needed in order to generate high quality electric power.
The control of a blade can be divided into a stall regulation type and a pitch control type. The stall regulation
type which uses an aerodynamic stall is simple and cheap, but it suffers from fluctuation of the resulting
power. On the contrary. pitch control type is based on the fact that the torque of the blade can be changed by
varying the pitch angle of the blade. It is mechanically and mathematically complicated. but the control
performance is better than that of the stall regulation type. This paper derives a mathematical modeling of the
wind turbine system, and suggests a pitch control algorithm. The validity of the algorithm is demonstrated with
the results produced through sets of simulation.

Key words : Wind turbine system, pitch control
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Fig. 1 Control strategy of a wind turbin system
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Table 1. Relation between tip speed ratic and
performance coefficient

Tip speed |  Power Thrust Torque
ratiol A) | coefficient | coefficient | coefficient

3 0.446 0.690 0.110

4 0.475. 0.739 0.083

5 0.485 0.755 0.067

6 0.485 0.759 0.055

7 0.482 0.760 0.047

8 0.478 0.759 0.040

9 0.474 0.758 0.036

10 0.469 0.756 0.032

Table 2. Solidity. chord and twist angle in A =6

/R | Solidity | Chord(mm) |Twist angle(* )
0.2 0.239 2429 36
0.3 0.163 165.3 223
04 0.122 1244 16.7
0.5 0.098 99.5 13.3
0.6 0.082 82.9 111
0.7 0.070 709 95
08 0.061 62.0 8.3
09 0.054 55.0 74
1.0 0.049 55.0 6.7
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Fig. 2 Relation to tip speed ratio and Cp
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Fig. 11 Step response

V. 28 ¥

0%

3 o7 g

o

2 7oA el 4% £ 2 Al2dd

3

q3, 71€ JAZ 2do] SAG JAS Ao ¢
AFE Mgt AlEHA 9 d¥ez FAFAA
th o] ¢x2F2 udYol A bladed) E23 B
dg H¥% oA G2 vA] A 2gez F FHAA
A8 + Ae Aol Sl

TF AT 2P B A7 AAE o859 &9
Aol 21 FE Mide] Y ¢ 2299 &=
Aojgt &8 A FAl FIE 5 Y: AY &
A Ao gagFE Awste Aok

FIon

—_

Ho

D @3 9, 19%, FFHd #gAg9 Feags
YEAKI), BTl A]714A T4, KIER-951129.
2) A3E 9. 19%6. F¥F FHYIA2H 29

Y, AYdFY. KRC-95Y-T24.

David, M. Eggle Stomn & Forrest. S.
Stoddard., 1987, Wind Turbine Engineering Design.
Van Nostrand Reinhold Company Inc.

4) Azuma, A, Kawachi, K., Hayashi. T.. and Ito.
A. 1982 Application of the local Circulation
Method to the Flutter Analysis of Rotary Wings.
8th  European Rotorcraft Forum. Aix-En-
Provence, France. Paper NO.3.12, Aug.31-Sep.3.

5) Estanqueiro, A. I, Ferreira J. M., Gil Saraiva, J.

A, 191, WECS Unsteady Output

Simulation, Wind Energy Technology and

Implementation. Amsterdam EWEC 91. pp.618-

622.

Novak, P. Ekelund, T. Jovik. [. and
Schmidtbauer, B.. 1995, Modeling and Control of
variable -speed ~ Wind - turbine
Dynamics, IEEE control systems. vol. 15. No 4,
pp.28 - 38.

7) Herbert. E., Merrit, John Wileg & Sons, 1967.
Hydraulic Control Systems, Inc, pp.145-150.

3

Power

6)

Drive - System



	Abstract
	I. 서론
	II. Blade 설계
	2.1 Blade 설계
	2.2 Blade 성능

	III. 시스템 모델링
	3.1 유압계통 모델
	3.2 동력전달부 모델링

	IV. 제어기 설계
	4.1 기준 피치각 모델
	4.2 유압제어기 설계

	V. 결과 및 고찰
	VI. 결론 및 향후 연구방향
	<참고문헌>



