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The experiments on the fission products release behavior from spent 

fuel at high temperature assuming reactor accident conditions have been 

carried out at Oak Ridge Nation Laboratory of USA in HI/VI tests, CEA of 

France in HEVA/VERCOS tests, AEA of England and CRNL of Canada in 

HOX test. The VEGA program to study the fission product release 

behavior from LWR irradiated fuel was recently initiated at JAERI. The 

key parameter affecting the fission product(FP) release behavior is 

temperature. In addition, other parameters such as fuel oxidation, burnup, 

pre-transient conditions are found to affect the FP releases considerably 

in the earlier tests. The atmosphere conditions such as oxidizing 

atmosphere (steam or air) or reducing atmosphere (hydrogen) can cause 

significant change of FPs release and transport behavior due to chemical 

forms of the reactive FPs which is dependent on the oxidation potential. 

The effect of fuel burnup on the Kr-85 or Cs-137 release showed that 

the release rates of these radionuclides increased with the increase of 

burnup, meaning that release rates are dominated by the atomic diffusions 

in the grains and they are primarily a function of temperature. However, 

the data on FPs release behavior using higher burnups above 50,000 

MWD/MTU are not so many reported up to now.

This report summarizes the test results of FPs release behavior in 

reactor accident conditions produced from other countries mentioned above. 

This review and analysis on earlier studies would be useful for predicting 

the release characteristics of FPs from domestic spent fuel. The release 

rates of fission gas or FPs from spent fuel at high temperature conditions 

during fabrication process of dry recycling fuel were also analyzed using 

many data obtained from earlier tests. 







































































분석방법 측정 시기 위 치 분석 원소

Gamma 

Spectrometer

시험전/후 핵연료 시편
장반감기 γ-선 방출 핵종 : 

Ru, Sb, Cs, Ce, Eu 

On-line
TGT,활성탄 

포집장치, 필터
Cs, Kr

시험후
유도로 구성장치

TGT, 필터
Ru, Sb, Cs, Ce, Eu 

Neutron 

Activation 

Analysis

시험후

활성탄, 유도로 

장치 용해용액, 

TGT, 필터

I, Br

Chemical 

Analysis
시험후

유도로 장치

필터
U, Pu

ICP-Emission 

Spectrometer
시험후

유도로 장치 

용해용액, TGT 

또는 필터

Sr, Mo, Ru, Te, Ba, U









Location

Cs

Atmosphere Mass, g Percentage
 released

Test VI-3 Steam
Furnace 0.026 10.4
TGTs 0.057 22.9
Filters 0.166 66.7
Total 0.249 100.0

Test VI-5 Hydrogen
Furnace 0.018 7.7

TGTs 0.142 60.4

Filters 0.075 31.9
Total 0.235 100.0
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