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Introduction 

In the framework of non-destructive PIE (Post - Irradiation - Examina- 
tion) work at PSI, we are performing fission gas release measurements 
on irradiated fuel pins from Swiss BWR and PWR reactors. 

The investigations consists of measuring the gas pressure, taking gas 
samples, calculating the free gas volume in the fuel pins, determining 
the gas composition using mass spectrometry, and calculating the fission 
gas release. 
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Measurement technique 

The fuel pin is pushed into the gas release station chamber, sealed on 
both sides with flat rubber seals and finally mechanically punctured 
with a steel needle. The gas is released into the gas chamber, while the 
pressure is recorded on a plotter. Following, the gas samples are col- 
lected for mass spectrometry. Afterwards, the free volume in the fuel 
pin is determined, and the amount and internal pressure of the fission 
gas finally calculated. 

Puncturing method: 
Pin diameter: 

Dead volume: 

Volume of calibration chambers : 
Total leakage rate 

Pressure detection (strain gauge) 
Vacuum gauge: 

Mechanical needle 
8 - 1 4 m m  

= 190 cm3 

85.4.345.8.563.2 cm3 +0.1cm3 
1x1V6 mbar Us 
0-1000 mbar (error< 0.05%) 
1000 to lx  10'3 mbar 



Optimisation of the gas release station 

Old version 

- Oil diffusion pump 

- Mercury Toepler pump 

- Gas phials made of glas 

Mercury U-tube 

Electronically operated valves 

New version 
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Pumping facility 
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Results 

2 h t i i l l e n  und Eichstab verschliesm 

FilUgas (Zertiiiziert) Firllgas-Druck absolut bei 20'C 
Schweissprogramm-Nr. SE-Offset (eraenbisch) 
SE-SeiteMbsand 

He-Leaktest bei Foilgas He Riingtenuntersuchung.Nr. 
Innendurchmesser D2 (aus Zeidlng.) 

Volumen V2 berechnen 0.0215 cm' 
Eichvolumen V berechnen 

Results obtained with the new gas release station 

[tIetetmination U the dead idolume in the pancturiog unit / 

Average over 6 measurements: 183.3 cm3 + 0.30cm3 

~f)etmmhation of the free volume in the standard tube 

Average over 6 measurements: 11.44 cm3+ 0.37cm3 

f~alcufation of the gas pressure in the standard tube 

Calculated gas pressure: 1.4 bar 
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Gas analysis 
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Measurements with the new gas sampling station 

gas collected using membrane pump 



Conclusions 

The new gas extraction system has: 

Future prospects 

We are planning future investigations into: 




