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Fig. 1

vulnerability matrix of the thermal power plant

Flow chart of the calculation method for seismic
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Fig. 2 Composition (a) and effect picture (b) of the thermal power plant
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Tab. 1 Weights and regression coefficients of various equipments
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Tab.2 Expected values of seismic damage indexes of the

thermal power plant subjected to seismic intensities
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Tab. 3  Variances and expected values of seismic damage

indexes of substation subjected to seismic intensities
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Tab. 4  Variances of the seismic damage indexes of the

thermal power plant subjected to seismic intensities
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Tab.5 The corresponding relationship between the intervals of seismic damage indexes

and seismic damage levels of the thermal power plant
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Tab. 6  The fitting parameter a; and b; of probability density X =

distribution of the Beta distribution of the thermal power plant
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b, 115.37 14.98 6.15 4.77 3.61 1.91
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Fig. 3 Probability density distribution of the seismic
damage index of the thermal power plant

subjected to seismic intensities
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Tab.7 Seismic vulnerability matrix of the thermal power

plant based on seismic intensity (% )

WEIRAER M Vi Vil X X XI
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AR 0.04  12.08  28.78  45.10 52.66  32.27
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N 0.00 0.00 0.02 0.20 1.74 14.89
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Tab. 8 Comparison between the fitted expected value and
the original expected value of the seismic damage

index of the thermal power plant
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Tab. 9 The PGA corresponding to seismic intensities
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Tab. 10 Exceedance probability matrix of the thermal power

plant based on ground motion peak accelerations ( % )
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SR 0 :
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AR 0.05  12.13  31.23  53.96  76.85 89.41
FEEMR 0.00  0.05 2.45 8.8 24.19 57.14

37N 0.00 0.00 0.02 0.20 1.74 14.89
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Tab. 11  Median values and logarithmic standard deviation of

seismic vulnerability function of the thermal power plant
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Fig. 4 Seismic vulnerability curves of the

thermal power plant
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Fig. 5 Comparison of seismic damage ratio

curves of the thermal power plant
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Fig. 6 Earthquake damage of the steam turbine room
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Abstract

The study on the seismic vulnerability of power plants is of great significance to the earthquake damage preven-

tion of the plant’s power systems and the risk analysis of the economic losses from earthquakes. This paper presentes a

calculation method for inferring the seismic vulnerability of thermal power plants. According to the research results of

the relationship between the loss ratio and the earthquake intensity of thermal power plants in the United States, and

the research results of the seismic vulnerability of substations in China, assuming that when the expected values of

seismic damage indexes of thermal power plants and substations are the the same, discreteness distributions of these

expected values are the same, and using the Beta distribution function and the cumulative function of log-normal dis-

tribution, the seismic vulnerability matrix of thermal power plants subjected to seismic intensities is calculated, and

the seismic vulnerability curves of thermal power plants based on the peak ground acceleration are fitted.

Keywords: thermal power plant; substations; beta function; damage ratio; seismic vulnerability





