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1.  Introduction

After Japanese Fukushima nuclear accident caused by 

earthquake  tsunami, the safety influence from extreme 

external events for NPP caused concern by each country 

developing nuclear power plant. National Nuclear Safety 

Administration have been made a checking on seismic and 

tsunami hazard for coastal NPPs of Chinese continent after 

Fukushima accident. The results of the checking will be 

introduced briefly.        



Fig.1  Distribution of Nuclear Power Plants of China

As of 2011, there are 

thirteen sites in coast 

of Chinese continent:

fifteen operational 

units, twenty six units 

in the construction 

and still ten units in 

the planning status. 



2. Regulations and Standards on NPP Siting in China
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The regulations and standards on NPP siting in 

China are  based on the  IAEA codes and standards. 

Some adjustments are made, such as the limit of 

design basis earthquake of NPP site is adjusted with 

domestic seismic level from 0.1g to 0.15g. 



3. Evaluation of Seismic hazard in NPP Siting 

Following criterions are used to evaluate seismic hazard in NPP siting :

（1）To avoid seismic belt and chosen as far as possible in low seismic zone. 

（2）The design basis ground motion of NPP site  is not less than 0.15g. 

（3）Both methods deterministic and probabilistic are used to evaluate 

seismic hazard for each site, and take the bigger value of the two kind 

methods as the seismic design basis of the NPP site.
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Fig.2 The Sites of NPP are selected in low seismic zone



Fig. 3 Seismic background of NPP site in China



Fig.3-1 Seismic background of Hongyanhe NPP site
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Fig.3-2 Seismic background of Haiyang and Rongcheng NPP sites
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Fig.3-3 Seismic background of Tianwan NPP site
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Fig.3-4 Seismic background of Qinshan NPP site
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Fig.3-5 Seismic background of Sanmen NPP site
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Fig.3-6 Seismic background of Ningde NPP site
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Fig.3-7 Seismic background of Fuqing NPP site
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Fig.3-8 Seismic background of Dayawan NPP site
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Fig.3-9 Seismic background of Taishan and Yangjiang NPP sites
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Fig.3-10 Seismic background of Fangchenggang NPP site
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Fig. 3-11 Seismic background of Changjiang NPP site
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Table1  Seismic Design Parameters of the Main Reactors in China
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Fig.4  Seismic Spectra of Main Reactor in China Continent 
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Table2 Comparison of Ground Motion Parameters between Site and Design of NPP

NPP Reactor Type SL-2 of Site DBE Spectrum

Hongyanhe NPP CPR1000（M310） 0.18g 0.20g RG1.60

Shidaowan NPP HTR 0.15g 0.20g RG1.60

Haiyang NPP AP1000 0.18g 0.30g URD Spectrum

Tianwan NPP WWER 0.19g 0.20g RG1.60

Qinshan2 NPP CP600 0.15g 0.15g RG1.60

Qinshan(cont-) CP1000（M310） 0.15g 0.20g RG1.60

Sanmen NPP AP1000 0.15g 0.30g URD Spectrum

Ningde NPP CPR1000（M310） 0.15g 0.20g RG1.60

Fuqing NPP CPR1000（M310） 0.20g 0.20g RG1.60

Dayawan NPP CPR1000（M310） 0.20g 0.20g RG1.60

Taishan NPP EPR 0.18g 0.25g EUR Spectrum

Yangjiang NPP CPR1000（M310） 0.19g 0.20g RG1.60

Fangchengg NPP CPR1000（M310） 0.16g 0.20g RG1.60

Changjiang NPP CP600 0.15g 0.15g RG1.60



4. Evaluation of Hydrological Hazard in NPP Siting 
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Following criterions are used to evaluate hydrological hazard in NPP siting :

（1）The possible maximum typhoon storm surge and wave in the region 

of site is considered for evaluating design basis flood of the site.

（2）The effect from combination of flood events shall be considered for 

evaluating design basis flood of the site. The foremost flood event is storm 

surge in the combination because there are high intensity Typhoon activity 

in east and south coastal region of the Chinese continent. Design basis flood 

level of NPP sites is mainly caused by storm surges. 

（3）Both methods deterministic and probabilistic are used and take the 

bigger value as design basis flood of the NPP site.



Table3  Comparison of Level Caused by Storm Surge and Tsunami



Based on the result evaluated in selection stage of NPP 

site, there are not destructive effect from tsunami in coast of 

Chinese continent, and no any destructive tsunami records. 



5 . Checking of Seismic Hazard for Coastal NPP 

China is one of the countries suffered seismic disaster in the world. But 

distribution of the disaster is not uniform in Chinese continent. Strong 

earthquake is mainly concentrated in the west part of China and in North 

China. The coastal regions located NPP sites have a lower seismic activity level.

The new data have been used for checking seismic hazard of each NPP 

sites in the nuclear inspection after Fukushima accident. Results of the 

checking indicate that achieved seismic design basis ground motion of NPP 

sites is still reasonable and conservative. 



6. Checking of Tsunami hazard for Coastal NPP 

There are notable difference between tectonic environment of China 

and Japan. Japan is located plate boundary , but China belongs to the 

interior of continent plate. Therefore, the two countries have a significant 

difference on type of the seismic source and seismicity level. In addition to 

the difference on the seismicity, around Chinese continent is wide shelf 

where sea water depth is from tens to hundreds of meter. These factors 

suggest that there are not occur tsunami in coastal of Chinese continent.     



Fig.5  Tectonic Frame in East Asia
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Fig.6  Distribution of seismic belt in the world
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Fig.7  Mode of Different Seismic Source Types



According to the international tsunami data, the 

disastrous tsunami in history occurred usually at the subduction 

zone of great plate, such as  Chile Tsunami in 1960, Alaska 

Tsunami in 1964, Sumatra Tsunami of Indonesian in 2004 and 

the tsunami induced Fukushima nuclear accident in 2011 etc. 

Therefore, it had been evaluated specially that the possible 

effect from both Ryukyu trench and Manila trench  although the  

tsunami sources are far from coast of Chinese continent. 



Fig.8  Location of Disastrous Tsunami in the World

（（（（from Tokyo University））））
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Hypothesis by Prof. Furumura (Tokyo Univ.) and Prof. Ito (Tohoku Univ.) on the cause 
of very high sharp peak of the tsunami
(From NHK TV)

Upper (land side ) plate Ocean  plate

From NHK TV on May 10

Fig.9  Why was a huge tsunami occurred?

Spray Fault



Fig.10  Ryukyu trench and Manila trench



Parameters of Tsunami Sources 

It is very difficult to evaluate parameters of tsunami sources of Ryukyu 

trench and Manila trench because lacking data and uncertainty of earthquake. 

The  Chinese seismic experts collected information about historical earthquake, 

scale of subduction zones and fault segmentation etc,  and uncertainty of the 

information were considered in the research. Finally, evaluated maximum 

magnitude in Ryukyu trench is M8.5 and Manila trench is M8.8 included 

possible join rupture of segmentations，however recorded maximum 

earthquake in history of Ryukyu and Manila trench respectively is M8.0 and 

M8.4.
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Fig.11  Rupture Segmentation of the Ryukyu Trench
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Fig.12  Rupture Segmentation of the Manila Trench



The eastern waters of Philippines earthquake 



Fig.13  Evaluation of Tsunami Effect from Ryukyu Trench

For the NPP sites 

located coast of East 

China Sea and Yellow 

Sea, the tsunami 

effect is mainly from 

the Ryukyu trench , 

but the calculated 

tsunami amplitude is 

very small generally 

less than 0.5m 



Fig.14  Evaluation of Tsunami Effect from Manila Trench

For the NPP sites located 

coast of South China Sea, 

the tsunami effect is mainly 

from the Manila trench. The 

calculated results show that 

the tsunami wave has a 

relatively large impact to 

Guangdong coastal NPP 

sites. Calculated tsunami 

wave amplitude in Dayawan  

site reached 2.7m, but the 

value is still lower than the 

5.30m water level from 

storm surge in the site.   
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Fig.15  Numerical Model for 311 Earthquake Tsunami 



Fig.16  Survey about Tsunami Sediments

Survey about 

tsunami sediments 

is one way to study 

ancient tsunami. 

There are whether 

occurred tsunamis 

in investigated 

coastal area can be 

find out with the 

method. 



Fig.17  Tsunami Sediment Investigation Points

The tsunami sediment 

survey has been 

accomplished. 

Investigation points 

have 55 altogether 

along with coastal . 

The result of the 

survey indicates that 

there not found to any 

formation from 

tsunami in coastal 

area of Chinese 

continent.



Fig.18  Tsunami Sediment Investigation



7.  Results of the checking and Action in Future

Results of the checking of the seismic hazard for nuclear power 

plant of China show that have definite safety margin on the seismic design 

because nuclear power plant sites selected in low seismic activity area. 

Seismic hazard evaluation in the site selection stage is accord with the 

nuclear safety regulations and standards in China.

About earthquake tsunami hazard, because Chinese coastal area 

belongs to the continental shelf and far from the boundary of plate 

collision, the tsunami hazard is not significant for coastal area of Chinese 

continent. However, the effect from tsunami   still can’t be excluded 

absolutely since calculated result of Manila trench tsunami source 

although the tsunami wave is lower than water level from storm surge. 

The research about earthquake tsunami will continue in future. The 

tsunami warning system and emergency program of nuclear power plant 

will be established based on principle of defense in depth in China .      



Thank  for Your Attention!


