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New Technology of Static Excitation System
Considering Dynamic Stability

# 54,
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( Hong-Woo Rhew, Chan-Ki Kim )

Abstract - A new generator excitation system using a boost-buck chopper as a kind of static exciters is
proposed to overcome the lack of field forcing 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 modern power electronics technology.
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Fig. 1. Boost-buck exciter.
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Table 1 The current simulation results depending
on input voltage variation

Inpu[tV }/oltS 110{ 70 | 60 {50 | 35 | 20 | 10

Bus Fed [A]{ 18 [11.3]97 81| 48 |32| 16
Boost-Buck[A]| 18 | 18 | 18 | 15 | 10.2 | 6.0 | 3.0
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Fig. 17. 10% generator voltage step down

response of the buck-hoost exciter
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Fig. 18. 10% voltage step down test at 100%
load.(left Boost-Buck, rigt : Bus- fed)
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load.(left Boost-Buck, rigt :-Bus- fed)
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22 A
Gen. Cap, | 25 KVA Field Volt 100 V
Gen. Volt 220V Field Curr. 10 A
Gen. Curr. | 656 A Field Res. 8 Ohm
Phase 3 Field Induc. 177 mH
Exciter AC Input Volts 110 Vac

22 B : The model data of the exciters

1) The compound source exciter
Ks=120.0 T4=0.15 Kz-1.0 Tz=0.5

Kc=0.65 Kr=0.02 Tp=0.56 Vyax=1.2
VMm:—IZ EFDMAX=355 KP=1.19 K1=1.62

2) The bus fed exciter
Tr=0.02 Ka=200 Ta=0.0 Viyux=17.0
Vm=“64 T}:‘=1.0 Kp=70

I= AEE 1T FAY AR Q2 AAYIE 55

3) The buck-boost exciter

TAI: TA2=00
VMAXZKP' VT KP= 14.0
Other data : same as the bus fed
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