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Research on Reliability Enhancement and Technical Upgrading Applications for Key Systems of
Pressurized Water Reactor Nuclear Islands
Shen Yuesong,
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[Abstract] As critical barriers for the safe and stable operation of nuclear power plants, the operational reliability
of key systems in pressurized water reactor nuclear islands directly impacts nuclear safety levels and power
generation capacity; thus, studying nuclear power safety operations holds significant practical importance. With
increasing service life of units, key equipment faces common challenges such as material aging, corrosion, wear,
and performance degradation, posing severe challenges to their operational status and management approaches.
Technical upgrades are a vital means to enhance equipment reliability, requiring comprehensive identification of
system vulnerabilities and failure modes, along with scientific evaluation of the necessity and technical feasibility
of modifications. How to systematically optimize the operational state of key systems while ensuring nuclear
safety and effectively delaying performance deterioration has become a persistent focus in the field of nuclear
power operations.
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