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Life Extension Technologies for Gas Turbine Hot Parts Contributing to
Reduction of Running Costs and Environmental Burden
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With the diversification of power supplies in recent years, the number of combined-cycle power generation systems equipped with a gas turbine
has been increasing due to the market demand for improvement of both energy efficiency and economic efficiency and the need for reduction of carbon
dioxide emissions. As hot parts including combustion liners, buckets, and nozzles located in the hot gas flow path of a gas turbine are susceptible to various
types of damage, it is necessary to constantly repair or replace them. Therefore, appropriate life extension technologies to allow gas turbine hot parts
to remain in service for as long as possible are essential for the reduction of running costs and the environmental burden.

In response to these requirements, Toshiba has been developing life extension technologies for gas turbine hot parts and applying these technologies
to actual products.
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Examples of typical damage occurring in gas turbine hot parts
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Flowchart of life evaluation for gas turbine hot parts
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Concept of BLE Process blade life extension technology
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Application of BLE Processmw to actual gas turbine hot parts
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Shroud segment coated with dense vertically cracked thermal barrier
coating (DVC-TBC)
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Turbine buckets coated with DVC-TBC
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Turbine bucket repaired by laser build-up welding
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Turbine nozzle repaired by diffusion heating system
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