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The Relationship Between Flow Path Performance and Heat Consumption Rate of

Steam Turbine
LI Gang', XU Jianqun?, TANG Tao’, LIU Haomin*
(1. Suzhou Nuclear Power Research Institute, Suzhou 215004, China; 2. School of Energy and Environment, Southeast
University, Nanjing 210096, China; 3. Shanghai Electric Power Company Limited, Shanghai 200090, China; 4.DongFang
Electric CO.Ltd., Chengdu 610036, China)

Abstract: This paper established a thermodynamic calculation program for steam turbines operating under different

conditions. Besides, a thermodynamic model was also presented to calculate the change of heat consumption rate due to

turbine efficiency deviation. Thermodynamic calculation for a 600 MW supercritical steam turbine manufactured by Shanghai

Steam Turbine Company was conducted in detail. The results show that linear relationship exists between the variation of

stage group efficiency, the heat consumption rate, and the turbine efficiency. In the same cylinder, the more power the stage

group takes on, the larger influence it has on the heat consumption rate and turbine efficiency. LP turbine efficiency has the

most significant influence on the unit heat consumption rate, HP turbine efficiency secondary, and IP turbine efficiency in the

end. Based on the thermodynamic model, the change of heat consumption rate was calculated, and the results were in the

agreement with thermodynamic calculation program, which means that the present thermodynamic model is accurate enough

for application. This work can serve as the foundation for analyzing unit heat consumption rate variation caused by

performance deviation in turbine flow path.

Key words: steam turbine; flow path efficiency; heat consumption rate; thermodynamic calculation
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