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[Abstract] Given the challenges faced by domestic VVER pressurized water reactor nuclear power units—
stemming from differences in the design architecture of Russian—origin equipment, variations in equipment service
life limits, and disparities in Russian standard technical frameworks—common operational and maintenance (O&M)
issues include crude production control models, low alignment rates of preventive maintenance work orders, and
resource scheduling conflicts during overhaul windows. This study focuses on three core operational scenarios—
tailored production scheduling and control for VVER units, precise implementation of preventive maintenance
work orders, and coordinated load planning for reactor units—to systematically analyze key shortcomings of
existing planning and management systems, such as poor standard compatibility, disconnection between
hierarchical levels, and imbalanced allocation of O&M resources. By integrating the operational characteristics of
the thermal systems of VVER units with Russian design criteria for safety—grade equipment, this research
establishes a hierarchical and granular refined production planning and control framework, develops a dynamic
adjustment model for preventive maintenance cycles compatible with the Russian equipment standards, and
constructs a tripartite collaborative control mechanism encompassing load scheduling, preventive maintenance
operations, and overhaul window management. Engineering practice results demonstrate that this refined control
strategy reduces the delay rate of preventive maintenance work orders by 28.6%, significantly shortens the critical
path duration of overhauls by 4.2%, and decreases unplanned outage time for reactor units by 31.3%. Consequently,
this approach effectively addresses the compatibility challenges between Russian reactor types and domestic nuclear
power management systems, providing practical engineering references and technical support for refined O&M
control of similar VVER nuclear power units in China.
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