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Performance Testing of the Permanent Magnet Generator and Grid Inverter

Hyoung-Gil Kim" Chul-Ho Kim" Young-Taek Seo™
SEOYOUNG TECH Co., Ltd.” Kumi College™

Abstract - Most of the small wind turbines are set as the
stand alone type in the area where the access to the grid is
difficult and compulsorily uses the battery. Depending on the
volume of the battery, securing of the space necessary, and
has the shortcoming of replacing the battery periodically due
to it’s limited working life span. Recently, setting up in the
vicinity of the city area is increasing and the trend of using
the Grid inverter instead of battery is also increasing.

This thesis is aiming mainly analyzing the characteristics of
the output power of the Prototype Permanent Magnet
Generator(PMG) and the Grid-Inverter and to verify through
the theoretical study and tests. Tested the characteristics of
the output power of the PMG through the stage 1-2 and at
the stage 3 connected the output of the PMG to the Inverter
and tested the characteristics of the Inverter. And at the stage
4, the maximum output power is confirmed by the continuous
running test of the PMG.
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<Fig. 1> Schematic Diagram of the PMG Test Rig
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<TABLE 1> TEST CONFIGURATION AND MEASURED
PARAMETERS FOR EACH TEST STAGE
TEST .
STAGE Parameter Measurement Location
Stage 1 Voltage, Current Generator
Power
Power Facto
Torque Dynamometer
Stage 2 Voltage, Current Each Generator Phase
Power Generator Sum
Power Factor
Torque Dynamometer
Stage 3 Voltage, Current Generator Phases 1&2
Power Generator Sum
Power Factor Inverter Output
Torque Dynamometer
Stage 4 Voltage, Current
Power
Temperature Generator Windings
Torque Dynamometer
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<Fig.2> Fixed-pitch wind turbine torque vs. rpm
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<Fig. 3> Variation of Generator output power
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<Fig. 4> Influence of load on efficiency generator

8.0 250
—o— Input Power
7.2 1 —m— Output Power 225
—&— Winding Temperature
6.4 Y 200
5.6 175 —
> 48 ] 2ot j 150 2
= M"‘H-m ey g
= 4.0 125 &
% 3.2 {"/ 100 g
o ‘/ (A'r 5
24 / 5
1.6 / 50
0.8 25
0.0 0
0 20 40 60 80 100 120 140 160 180
Time [min]
<Fig. 5> Generator output and input power with change in winding
temperature
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<Fig. 6> Generator and inverter output power
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