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Improved Current Source using Full-Bridge Converter Type for
Thyristor Valve Test of HVDC System
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Abstract

This paper deals with an improved current source using full-bridge converter type for thyristor valve test of
HVDC system. The conventional high-current and low-voltage source of synthetic test circuit requires
additional auxiliary power supply to provide the reverse voltage for the auxiliary thyristor valve during turn-—off
process. The proposed circuit diagram to provide the reverse voltage is extremely simple because no additional

component is required. The reverse voltage can be obtained from the input DC voltage of the high—current and
low-voltage power supply. The operation principle and design method of the proposed system are described.
Simulation and experimental results in scaled down STC of 200 V, 30 A demonstrate the validity of the

proposed scheme.
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(a) Bolck diagram of synthetic test circuit
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(b) Typical valve voltage and current waveform
Fig. 1. Block diagram and typical waveform of STC.
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Fig. 2. High-current low-voltage source circuit diagram of
conventional STC.
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Fig. 3. Proposed circuit diagram of high—current low-voltage
source.
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(d) Mode-1V
Fig. 4. Current path in each mode.

Fig. 5. Voltage and current waveforms of test valve and
switching signals.
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Fig. 6. Simulation circuit using plecs.

TABLE 1
SYSTEM PARAMETERS
Parameter Value
Vae 20[V]
Current Lin 1 [mH]
Source Cin 10 [mF]
L 300 [uH]
Vs 200 [V]
Voltage Ly 2[mH]
Source L 5 [mH]
Cs 10 [uF]
Test I max 30[Al
waveforms Vi, . max 200 [V]
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(b) Waveforms of /rand Vi

(c) Time scale zoomed waveforms of /rand Vs

Fig. 7. Simulation waveforms of 77; V7, and V,
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Fig. 8. Experimental set-up for proposed high-current
source of synthetic test circuit.
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