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Fig.1 Basic configuration of system
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Fig.2 Principle structure and equivalent
circuit of controllable reactor
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Fig.3 Relationship between current and
firing angle of controllable reactor
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Fig.4 Block diagram of controller
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Fig.5 Reactive power waves with
and without compensation
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Fig.6 Current waves with and
without compensation
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Fig.9 Daily reactive power load
curve without compensator
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Fig.10 Daily reactive power load curve with
compensator(1 200 kvar capacitor)
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Fig.11 Hysteresis control of

standby capacitor switching
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Automatic reactive power compensator in distribution system
ZHONG Qing',ZHANG Yao',RUI Dong- yang>
(1. South China University of Technology,Guangzhou 510640, China;
2. Guangzhou Zhiguang Electric Lid.,Guangzhou 510640 ,China)
Abstract: To make the compensation more flexible,an automatic reactive power compensator of distri-
bution networks is developed,which combines high impedance TCT (Thyristor Control Transformer)
with FC(Fixed Capacitors). The dynamic stepless compensation of reactive power in distribution
networks is realized by changing the firing angle of thyristor at the secondary side of transformer with
S/ C high impedance. The number of capacitor group and the capability of controllable reactor are
properly chosen according to substation parameters for its low-voltage busbar automatic stepless reactive
power compensation. Hysteresis control is designed for standby capacitor to reduce its switching times.
A practical system is simulated and results show that,the device can compensate the reactive power
with better dynamic performance,which helps to restrain the voltage fluctuation and improve the power
factor of distribution network.
This project is supported by the National Natural Science Foundation of China(50337010).

Key words: distribution network; dynamic reactive power compensation; controllable reactor; hys-
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