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Abstract: In recent years,there have been several failures of discharge current-limiting damping equipment
(DCLDE) in extra-high / ultra-high voltage series capacitor compensation (SC) engineering at home and
abroad. Due to the lack of effective protection measures, DCLDE is at risk of being put into operation with
faults, it may even cause issues such as capacitor bank explosion. For this purpose, research on DCLDE
failure protection has been conducted for engineering applications. Based on the failure mechanism of DCLDE,
the mathematical formula of capacitor bank discharge current is derived, and the key fault characteristics
are extracted. Actual DCLDE fault recording waveforms are analyzed to verify the correctness of the mecha-
nism analysis and key DCLDE fault characteristics. Then,a simulation model of faulty equipment is estab-
lished based on the mathematical formulas and test parameter approximation simulation calculation method.
Various complex operating conditions where power system faults overlap with DCLDE faults are exhaustive-
ly simulated to verify the universality of fault characteristics. Based on quantifiable fault characteristics, a
DCLDE failure protection strategy is proposed. The protection software is developed, with the protection
action error controlled within £5.0% and the protection action time limited to less than 30 ms. Experimental
methods are proposed to verify the accuracy and reliability of the protection. The DCLDE fai-lure protec-
tion expands the scope of SC protection,which effectively improves the operational reliability of extra-high /
ultra-high voltage SC systems.
Key words: discharge current-limiting and damping equipment; damping resistor; discharge current-limiting
reactor; frequency of abnormal damping discharge current; amplitude attenuation rate of abnormal damping

discharge current



