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Research on Low Cycle Fatigue Loss of High Temperature Components of
1 000 MW Ultra-supercritical Steam Turbine based on Different Start-up Modes
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Abstract: In order to understand the life loss of steam turbine, the influencing factors of the life of high
temperature components of steam turbine were analyzed. Based on the theory of low cycle fatigue, life
loss analysis model of high temperature parts of steam turbine was established, quantitative calculation
method was used to analyze the change conditon of the temperature deviation of high temperature compo-
nents of 1 000 MW ultra-supercritical unit under cold state and hot state startup modes, high temperature
components equivalent thermal stress and life loss were calculated under each boundary condition to carry
out the sensitivity analysis. The results show that the low-cycle fatigue life loss rate of the turbine is sensi-
tive to the temperature deviation of the high-temperature components, and the life loss rate of the turbine
increases significantly with the increase of the temperature deviation; when the same temperature devia-
tion occurs in different temperature intervals, the influence on the life loss of the turbine is also different,
and the temperature deviation in the high temperature interval has a great influence on the life loss rate.
Life evaluation of high-temperature components of steam turbine can provide technical support for temper-
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rise rate control during unit start-up, reduce turbine life loss, and improve unit operation safety.

Key words: steam turbine, high temperature components, thermal stress, life, low cycle fatigue
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Fig. 1 Change of cold starting temperature of high
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Fig.2 Change of hot starting temperature of high

pressure rotor
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Fig. 3 Change of cold starting temperature of medium

pressure rotor
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Fig. 4 Change of hot starting temperature of

medium pressure rotor
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Fig. 5 Change of cold starting temperature of

high pressure main valve
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Fig. 6 Change of hot starting temperature
of high pressure main valve
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Fig. 7 Change of cold starting temperature of high

pressure outer cylinder
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Tab. 2 Analysis of influence of cold starting temperature
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