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Fig.1 Schematic diagram of rain-flow counting method
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Fig.2 Flowchart of rain-flow counting method
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Fig.3 Flowchart of fatigue loss calculation
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Table 3 Inherent frequencies of rotor
shaft torsional oscillation
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Fig.6 Torsional response of node 455
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Torsional life loss assessment of turbine-generator shaft system
with quick and frequent load regulation
ZHAO Hongshan,LIN Youkuo,LIU Ran,LIU Huihai
(School of Electrical & Electronic Engineering, North China Electric Power University ,Baoding 071003, China)

Abstract: As the capacity percentage of renewable energy power generation will increase and the role of
traditional thermal power units will change from supporting mediate load to deep participating in peak
regulation,the torsional life loss of turbine-generator caused by the quick and frequent power output
regulation is studied. The finite element analysis software ANSYS is applied for building the models of
turbine-generator shaft system to obtain the torsional response of dangerous shaft segment and the rain-flow
counting method is used to convert the working cyclic stress into the symmetrical cyclic fatigue stress. With
the consideration of the frequent load fluctuation,the Manson-coffin strain-life formula is combined with the
continuum damage mechanics to evaluate the torsional life loss of shaft system. With domestic 600 WM
supercritical turbine-generator as an example,the relationship between the torsional life loss and the
fluctuation/randomness of load is studied by simulation. The life loss grows exponentially with the increase of
ramping rate or peak regulation range. For balancing the life loss of turbine-generator and the accommodation
of renewable energy,the key of thermal power units deeply participating in the peak regulation is to select
suitable ramping rate and peak regulation range according to the operational characteristics of unit. When the
frequent load fluctuation is considered,the torsional life loss conforms to the accumulation rules due to the
faster attenuation of torsional oscillation.

Key words: turbine-generator; load regulation; finite element analysis; torsional life loss; ramping rate;

peak regulation range; models



