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Abstract

Asacorecomponentinindustrialpowerchains,largethyristorrectifiersystemsperformeritical AC-DCenergyconversionfunctions. Theses
ystemsareextensivelydeployedinhigh-endequipmentsectorsincludingmetallurgicalfurnaces,aluminumelectrolysis,railtransittraction
powersupply,andnewenergystorage. Thesystem’sreliabilitydirectlydeterminesdownstreamproductionlinecontinuity,whileitslifespan
exhibitsstrongcorrelationwithoperationalcosts.Enhancingsystemlongevitycansignificantlyreducelifecyclecosts.Basedonindustrysta
ndardsandengineeringdata,thisstudysystematicallyanalyzesreliabilityinfluencingfactorsoflargethyristorrectifiersystems.Itproposesta
rgeteddesignstrategiesandlifespanextensionsolutionstoprovidetechnicalsupportforengineeringdesignandoperationaloptimization.Th
eresearchofferstheoreticalguidanceandtechnicalsupportforoptimizingsystemdesignandefficientmaintenance,therebypromotinghigh-
qualitydevelopmentinrelatedindustrialfields.
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