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 A risk profile for the Hanaro research reactor was developed 
based on the conservative results of the preliminary level 
1/2/3 PSA.

 The preliminary average individual risk for Hanaro facility 
wes evaluated as 3.19e-11/yr, which can be regarded to be 
insignificant through the comparison on the regulatory-side 
safety goal reference (presented at the 14th NSIC Conference, 
KINS, 2009).

 The Results of Risk Quantification
 The results of health effect for Hanaro facility were evaluated by 

population-weighted risks, i.e., a 5 km radius for for acute fatality (EF) 
and a 20 km radius of latent cancer fatality (CF), using on the site-
specific MACCS2 model developed for this study. 

 Summary of preliminary average individual risks
 No acute fatality.
 The total average individual risk for Hanaro facility was evaluated 

as 3.19e-11/yr, which was due to only CF.

According to the requirements of the Citizen Verification 
Team (2019.4 ~ 2018.3), a research project was 
launched in 2019 

 The objective of the project is to prove that the 
operating research facilities are fully satisfied with the 
domestic nuclear safety goals (e.g., less than 0.1% of 
individual risks) through the risk profile assessment of 
the research site.

 The paper focuses on the preliminary risk profile(RP) 
based on the preliminary level 1/2/3 PSA for the 
Hanaro research reactor.

Preliminary Off-site Release Accident 
Sequences for Hanaro Research Reactor 

 The release characteristics of radioactive materials by 
accident type of Hanaro facility were divided into four 
source term categories(STC):
 STC 1: No release 
 STC 2: Early ground release 
 STC 3: Early release through chimney 
 STC 4: Late release through chimney 

 The following range of level 1 & 2 PSA models was 
developed in order to obtain the main off-site release 
accident scenarios and quantify their frequencies for 
Hanaro Research Reactor:
 Preliminary full-power PSA model for internal and external events 

(seismic only) at Hanaro facilities
 Qualitative assessment of low power and shutdown PSA model for 

Hanaro facilities (screening-out)
 Qualitative assessment of Hanaro spent fuel pool including bounding 

thermal-hydrauric analysis (screening-out)
 Seismic hazard analysis of the research site 
 Preliminary evaluation of seismic fragility for major structures and 

equipment of Hanaro facilities
 Development of preliminary MELCOR input model and severe accident 

analysis for Hanaro facilities

 The preliminary frequency and release characteristics of 
each major accident scenario for Hanaro facility.

Preliminary Risk Profile For Hanaro
Risk quantification with very conservative assumptions
 The release time of the source term is assumed very conservatively to 

be 1 hour after accident occurrence, even though all accident 
sequences have a lot of time to core damage without any mitigation 
measures due to the design characteristics of research reactor.

 The release amount of the source term through the chimney was 
determined by the results of MELCOR simulations under the very 
conservative assumptions that all fission products of the core 
inventory are released from core to reactor building.

 In the event of an earthquake-induced collapse of the reactor building, 
it was assumed that all source terms were immediately released at 
the ground level. 

 Preliminary Risk Profiles for Hanaro Research Reactor (RP for total, 
internal events, seismic events)
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