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Development of Torque simulator for the performance analysis of
the 10kW wind turbine system
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Abstract

10kW wind turbine is widely studied in the field of renewable energy for the merits of easy installation to the confined area
such as hill, park and urban areas. The performance of various electrical devices such as converter and inverter in the wind
turbine system should be systematically analyzed for various wind speeds. However, it is impossible to apply these devices
directly to practical wind turbine system for the safety of wind turbine system. Therefore, it is required to develop torque
simulator which can generate corresponding torque according to its wind speed. In this work, 10kW torque simulator which
consists of three phase torque control inverter, 3 phase induction motor and PMSG(Permanent Magnet Synchronous
Generator) is developed.
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Table 1. Motor Drive for ABB

'n Input Unit Value
L Volt v 37380..500 (480) V
Current A 29 (27) A
Freq Hz 48...63 Hz
Output 9] *
L A
s E Volt A% 37 0..U Input V
- Current A 31 (29 A
Freq. Hz 0..300 Hz
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Table 2. Specification of 15kW 3 phase Induction

Motor
output(kW) 15 kW
Efficiency(%) 84 %
Power Factor(%) 65 %
Voltage(V) 330V, 3p
Current(no-load/ o 1
Activation)(A) 2TA/BAS
Rated speed(r/m) 830 r/m
Torque(rating/
Activation) 16.6/220
. (kg'm)
3phase Induction TorqueMAX) %) 750
Motor Moment of Inertia 1.9287
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Table 3. Specification of 12kW PMSG

Rated Output .
Power(kW) 12 kW
Rated Rotation 135
Speed(RPM)
Recified DC Current %
at Rated Output(A)
Requied Torgue at o7
Rated Power(NM) )

Phase 09
Resistance(Ohms) )
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Table 4. Electrical parameter used in boost converter

Cm}mt Value
devices
L 2mH, 30A
C 400V,2700uF
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Table 5. Specification of Arduino MEGA

Microcontroller ATmega2560
Operationg
Voltage v
Input Voltage 7-12V
Input 6-20V

Voltage(limits)

54 (of which 14

Digital I/O Pins provide PWM
output)
Analog Input 16
Pins
Flash Memory 256 KB
SRAM 8 KB
EEPROM 4 KB
Clock Speed 16 MHz
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