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Root Cause Analysis and Improvement Strategies for Chip
Package Failure-Induced Main Pump Trip in Nuclear
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Abstract

This study investigates the root cause of a main pump trip incident at a Chinese nuclear power plant. The analysis identified a
malfunction in the time-delay relay TEC2453 within the control circuit, which failed to perform its designed delay function. This
malfunction triggered the main pump protection system during normal flow fluctuations, ultimately causing reactor shutdown. Further
investigation revealed that the failure originated from an internal timer chip U3 with a malfunctioning timer. Through comprehensive
root cause analysis and experimental verification, it was confirmed that prolonged exposure to moisture intrusion during long-
term operation had caused chip packaging failure. This resulted in corrosion of bonding pads and subsequent open circuits between
interconnect metallization strips. The paper presents the comprehensive root cause analysis process and proposes improvement
strategies tailored to practical engineering applications.
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