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Design basis tornado (DBT) parameters for the Temelin Nuclear Power Plant (NPP), located in 
the southern region of the Czech Republic, were developed by the Czech Hydro-Meteorological 
Institute (ČHMÚ) based on IAEA 50-SG-11A guidance. There was some concern on their 
accuracy due to the small number of tornadoes in the tornado inventory and their low 
intensity. Moreover, deterministic results with respect to duration of tornado intensity above 
specified levels during its life-cycle could not be established. Due to uncertainty of the 
calculated tornado parameters and the need for further research on tornado duration, an 
independent evaluation was undertaken. This evaluation assessed the ČHMÚ approach and 
compared it to a United States approach to determine appropriate DBT parameters. The focus 
of the independent evaluation was to determine whether the ČHMÚ values were realistic.  

The tornado inventory data base review looked at the representativeness of the data base used 
for calculating translational and rotational wind speeds for Fujita-Pearson tornado intensity 
scales F1 and F2, and the calculation of pressure drop, and rate of pressure drop. All but one 
tornado in the inventory were of F1 and F2 intensity, while the only F3 tornado had 
questionable tornado length and width information. The data base was judged to be 
representative but could be improved if a larger radial area from Temelin was selected. 
Through a comparative analysis, it was determined from the ČHMÚ tornado data base and 
parameter calculations that the Temelin site is essentially equivalent to NRC RG 1.76 Region III. 
United States methodologies that were employed to determine the Temelin DBT included the 
application of RG 1.76, NUREG/CR-4461, the technical basis document supporting RG 1.76, and 
ANSI/ANS-2.3-2011(R2016), a national consensus standard on design criteria for extreme winds 
including tornadoes. Additional relevant information from DOE-STD-1020-2016, DOE-HDBK-
1220-2017, and ASCE 7-16, another national consensus standard, supported the independent 
review. 

The independent review justified applying RG 1.76 Region III DBT parameters to the Temelin 
Nuclear Power Plant (NPP) and provided appropriate context to the WENRA guidance on 
tornado duration with respect to DBT. The following conclusions were reached: 

1) The Temelin site is reasonably representative of an NRC RG 1.76 Region III location, and 
RG 1.76 parameters for a Region III location can be applied to Temelin DBT calculations. 
 

2) The tornado inventory, although somewhat limited in size, reflects the small frequency 
of tornadoes that occur in the 130-km radius region centered on Temelin. The inventory 
has outlier values and needs some assumptions to supply sufficient path length and 
path width information, as well as correction of spurious values. 
 

3) WENRA guidance on duration of wind intensity above a specified level is focused on the 
safety and operability of existing European NPPs, is not a DBT requirement, this 
guidance has not been adopted by NRC and IAEA. This parameter is only stated in 



 

WENRA, Guidance Document Issue T: Natural Hazards, Guidance on Extreme Weather 
Conditions, Article T4.4. 

 

4) IAEA methodologies appear to be consistent with methodologies in RG 1.76 with 
respect to DBT parameters. 


