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A New Generator Static Excitation System
Using Boost-Buck Chopper
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Abstract - A new generator excitation system
using a boost-buck chopper as a kind of static
exclters is proposed to overcome the lack of field
foreing capability of the bus fed exciter under the
input line fault condition. It increases or
maintains the generator field current by boosting
the field voltage in the case of the input AC line
voltage drop during and immediately after a fault.
The validity of the proposed. excitation system is
verified with the computer simulation. The
generator stability according to the each difference
exciter is tested using a commercial software
package-CYME. The simulation results of the
stability analysis on the generator with the
proposed exciter is better than that of the bus fed
exciter. This boost-buck chopper exciter can be
simply implemented and controlled by the modem
power electronics technology.
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Fig. 1 Boost-Buck Chopper Exciter
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Fig. 2 Simulation circuit of the bus fed exciter.
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Fig. 3 Waveform of 6% current step up response of
the bus fed exciter.
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Fig. 4 Waveform of 6% current step down response
test of the bus fed exciter
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Fig. 5 Ceiling current of the bus fed exciter.
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Fig. 6 Waveform of 6% current step up response of
the boost-buck chopper exciter.
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Fig. 7 waveform of 6% current step down response of
the boost-buck chopper exciter.
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Fig 8 Minimum input voltage to obtain constant DC
link voltage and the ceiling current
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Table 1 Simulation results of the field current with
input volts

Input volts [V] |110( 70{ 60| 50| 35| 20| 10
Bus Fed [A] |18111.3/9.7{81]48!3.2[16
Boost-Buck{A] | 18| 18| 18| 15 [10.2{6.0| 3.0
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Fig. 9 Fictitious network for stability simulation
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Fig. 10 Power angle waveform of the bus fed and the
boost-buck exciters on 3 phase short circuits fault.
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Fig.ll Power angle waveform of the compound source
and the boost buck exciter on 3 phase
short circuits fault

YRC KR T AP

2y 12 3 2% @A e ALY FAY A
7% AX S ARAE Y

Fig. 12 Field currents waveform of boost buck exciter
and bus fed exciter at 3 phase short circuit fault
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Fig. 13 Field currents waveform of the boost-buck
and compound source exciters at 3 phase short circuit
fault
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Fig. 14 Power angle waveform of the bus fed and the
hoost buck chopper exciter on line to line fault.
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Fig 15 Power angle waveform of the compound
source and the boost-buck chopper exciter
on line to line fauit.
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Fig. 16 Field currents waveform of the boost-buck
exciter and the compound source exciter at line to line
fault
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Fig. 17 Field currents waveform of the boost-buck
exciter and the bus fed exciter at line to line fault
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S RA
Generator Capacity | 25 KVA | Field Volt 100 V
Generator Volit 20V Field Current 10 A
Generator Current | 656 A | Field Resister 8 Ohm
Phase 3 Field Inductance 177 mH
Exciter AC Input Volts 110 Vac
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