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Abstract: Gas turbines often operate under non-rated load conditions. However, in the equivalent oper-
ating hours statistical methods for estimating component damage of gas turbine in actual power plants,
load interval have not been detailedly distinguished, resulting in deviations of the service life assessment
of gas turbine blades from the actual damage status. To enhance the accuracy of the service life assess-
ment of turbine blades, the operating loads were divided into three load intervals including 0 = 0% , 60%
-85% , and 85% —100% . The upper limit of each interval represented the state of the load interval.
Based on the boundary parameters of turbine blades in these three load intervals, the influence of operat-
ing load variations on the creep life and low-cycle fatigue life of turbine blades was investigated. Addi-
tionally, combined with the statistical data of the actual operating conditions of a certain gas turbine pow-

er plant over two years, the comparison between the results of the existing analysis method and the results
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of the improved evaluation method of damage life of turbine vane based on partial load condition was stud-

ied. The results indicate that at 60% and 85% loads for 50 000 hours, the maximum creep strains are

0. 83 and 0.97 times that under the rated load design condition, respectively, and the low-cycle fatigue

lives are 4.01 and 1. 78 times that under the design condition. The total damage based on partial load

condition is 29.3% lower than that calculated by the existing methods. It is considered that the proposed

improved method is more accurate in describing and calculating problems, and the analysis results are

more reliable, which can provide a basis for customized maintenance services.
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Fig. 1 3D model of blade
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Fig. 2 Meshing of turbine stator vane
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Fig. 3 The stress curve at the key position of the turbine

vane varies with the size of the grid model
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Tab. 1 Gas turbine parameters for each working condition
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load on turbine stator vane
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Tab. 3 Results of minimum low-cycle fatigue position

under different load conditions
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