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Design and verification of shell reactor for retrofit of light triggered thyristor valve
YANG Fan, HUANG Hua, ZHENG Li, LIU Lei
(Nanjing Nari-Relays Electric Co., Ltd., Nanjing 211102, China)

Abstract: In LCC valve, each module contains at least one saturable reactor (SR) , which protects the thyristors
from being damaged by excessive di/df and dV/dt. There are two types of SR called core-type and shell-type,
which are used in LTT and ETT valves respectively. However, due to design defects, iron core sinking and water
leakage had occurred in few core-type SRs, while shell-type SRs are more reliable. Therefore, it is very important
to develop new shell-type SR for replacement of core-type SRs in LTT valve. Firstly, the structural installation,
electrical and water connections of the new shell-type SR are designed to make it fully compatible with LTT valve.
Secondly, The influence law of the model and parameters on the output characteristics is analyzed, and the design
principle of the main parameters of new shell-type SR is obtained. Finally, iron core temperature measurement and
substitutable verification of the new shell-type SR are carried out. The test results show that the new shell-type SR

has reasonable heating and better protection for thyristor, which can meet the needs of LTT valve retrofit.

Key words: core-type reactor; shell-type reactor; amplitude-frequency/phase-frequency characteristic comparative

analysis; core temperature measurement; synthetic circuit test
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Fig. 1 Outline drawing of core-type reactor
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Fig. 2 Outline drawing of shell-type reactor
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Fig. 3 Schematic of new shell-type reactor
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Fig. 4 Schematic of water circuit of LTT valve
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Fig. 5 Schematic of water circuit of shell-type reactor
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Fig. 6 Circuit diagram of the two types of reactors
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Fig. 8 Characteristic comparison (differentin L,)
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Tab. 1 Temperature measurement with SR only
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Tab. 2 Temperature measurement with valve module
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Fig. 11 Comparing point of synthetic circuit test current
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Tab. 3 Comparison of current of the maximum continuous

operation test
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Tab. 4 Comparison of voltage of transient forward voltage test

outside the recovery period
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