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Life Assessment and Risk-based Maintenance for Steam Turbines

E L A R

Kazunari FUITYAMA, Toshiba Corporation, Suehiro-cho 1-9, Tsurumi-ku, Yokohama

An integrated approach for risk-based maintenance was established to support optimum
maintenance plahning for steam turbine components. The plant life-cycle scenario is described
through parts' life-cycle event trees for various damage phenomena and maintenance actions. The
risk is estimated through probabilistic risk analysis calculating unreliability and expected expense

for each event. Maintenance planning was determined through the net benefit obtained by
operational income minus risk and maintenance cost. The unreliability is calculated as the function
of operation time or cycles using field database. When the field data for detrimental phenomena
was not obtained, probabilistic life assessment method could be utilized. The risk to detrimental
state is predicted using life prediction rules with statistical distribution of experimental data. A
personal computer (PC) based RBM system was developed consisting of the field database, event
trees, statistical analyses, risk analyses and maintenance judgement.
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Fig.1 Failure modes of steam turbine components.
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Fig.2 Basic event trees for steam turbine components.
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Fig.19 Risk-based maintenance system for steam turbines.
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