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A Study on the modeling and operation control of a variable speed synchronous wind power
system
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ABSTRACT

This study performs the dynamic modeling and the simulation of variable speed wind power system and implements the models
of wind speed, wind turbine & PMSG, and MPPT & pitch control as well. The simulation of wind turbine was performed by
using the power coefficient and other simulation parameters which were extracted with reference to the commercial SMW class
wind turbine data. As the result of this simulation, MPPT control is confirmed, maintaining the maximum power coefficient as far
as the rated speed 12[m/s]. Over 12[m/s] wind speed, this wind power system makes it possible to keep the stable output by
controlling the pitch angle.

M=

Variable Speed Wind Power System, Multi-Level Modeling, PMSG, MPPT, Pitch Control
s Fe 0 Asg, wdy Q97 A4 57 247, Ao 99 2%, 94 Ao

. M2 n sAARe THAAA] THed FEEd g

Halo]l S7kgtel whel, fEuehs ob4 A=t 7

s A9 duA an Frbe] wE 247t & AxE o[ E AAoAN Y=y Aaet EY

2 59 AT FAEAL 2011 dE FFA A dE2E F4 52 T8 AHH0 2 oze flske

AbEfO] - QPAA Al Wi el dateEdbde] A vk AgF AAH vk HT SR )

2 e & de P dAA gtez AAd i BAEE VIE 4 dAAM BHE 37 F <

UAlo] gk #ilel SEEo] SrH10l 1 FolAM o] E7F EAl S AR 1FHe] FHAAE

» Hettfstm MMM o2t W 4(huhuh@ca.ac.kr)

w WK X} (corresponding author) : & bCH&hw A-ghobM k2| Tk Wl 5+(pelectro@ca.ac.kr)

LR 2015, 06. 30 AMAHEH)L A 2 2015, 08. 13 AM=H LR - 2015, 08. 23

935



JKIECS, vol. 10, no. 8, 935-944, 2015

Hlo

1701

2 98 3%

RIS

=
Aok BRI

R

[11-12].

GRID-side

PMSG-side
converter

A

141

ey wigke] 7}

converter

Digital

Controller

MPPTX|0f

ZIAA e FARFEA, 1Y

=
[e]

olL}, 7]ojuks

. AFAA w2y

A

Rl

o|J
0SS
)l

1o

Nr

il

Fig. 1 Block diagram of variable speed wind power

system with PMSG
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Table 1. Modeling data of virtual wind power system

Rated power SMW
Blade radius 60m(swept area = 11,309m%)
Rated wind speed | 12m/s
Blade weight 60ton(3-lobes)
Max. Power coef. | Cp,,,,=0.4946
Optimal TSR Agpt=7-854(@8m/s)
Rated rotor speed | 12rpm(1.257rad/s)
Blade inertia 36,000,000 kgm”
¢,=0.730, ¢,=103.8, c3=04,
C) parameters ¢4=5, ¢5=21.95, ¢=0.0068,
¢;=0.08, cg=0.035
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