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Power Control of a Pitch-controlled Wind Power System

Jong-Hwan Lim®, Jong-Chul Huh®

ABSTRACT

The paper presents a power control algorithm for a full pitch-controlled wind power system. The design of a
pitch controller, in general, is performed by linearizing the torque in the vicinity of a operating point assuming the
tip speed ratio is constant. For power control, however, the tip speed ratio is no longer a constant. In this study,
a reference pitch model is derived in terms of a wind speed, angular velocity, and pitch angle. The reference pitch
model is used to design a controller without linearizing the non-linear torque model of the blade. The validity of
the algorithm is demonstrated with the results produced through sets of simulation.
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Q1,Q: : flow rate, P\,P, : pressure,

V1,Va :volume, P =P;-P;,
Ap : area of the piston,

M, : piston mass,

Qu=(Qi+Q2)/2

Fig. 2 Hydraulic propositional valve
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Fig. 5 Wind turbine system

el

ojg} e 3 ALK $EWAFNLE g
Zol fxdch

J; - .

“]?@E+KJ2@E: Q- KQg (14)

o 7]A K= 782X Ni/N; ©]c}.
3. Ho{7| MAH

3.1 72 Hoj7| MA

2@l Al Fi& Tadilel & Bgoz s
= 3o 3% AL E Glauert 0] &0l o3 A3

23 v goltt, a8y F4&RE7Y HE
YA £Eo] vls) 1 §Ho] AEs| wEn AL
& 78 £ 97 Wi o] Fg doz 7+
3l AA A 2xle) SERC wE A7 o] o
o] Qo] AIFAEE Ao)j7|E& MAAsLA g},

Fig. 62 PIDA|0I7]& B&3k &¢tA| A8l B

2 T
Szt agelN K JAAT FUVLE

B s U AN agsels, e 3
CE V
PSRN S
0 ¢ Xa(s) - : z1 01k, Pem
K, by K +Kgs+Ki/s - K,/ A, sy + LI |V
_ mh u

Fig. 6 Block diagram of the hydraulic control system
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Table 1 Physical parameters and their values of
the hydraulic control system

symbols values units
Ap 4.42 cm’
Mt 7.83 kg
vt 34.29 cm’
Bp 0.1 [N-cm - s}
Kce 0.0685 (cm3/s)/(N/cm2)
Kq 16.6 (cm’/s)/V
Be 1.4x10* kg/cm’
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Fig. 9 Block diagram of the power control system (V : wind speed)
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Table 2 Physical parameters

symbols values units
blade length 1500 mm
tip chord 184.5 mm
root chord 337.7 mm
taper ratio 0.6
JCI/KE + 1) 0.1 Kg - m
b 0.013 N-S
_gear ratio 5
2
p 1.2 Kg/m’
Kx 0.164 mm/degree
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Fig. 10 Step response (V=10m/s)
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Fig. 11 System response when V=10+sint(m/s)



