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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.

%

Mechanical needle

Pin diameter: 8 - 14 mm

Dead volume: =~ 190 cm’

Volume of calibration chambers : 85.4. 345.8. 563.2 cm’ £0.1cm’
Total leakage rate 1x10° mbar Vs

Pressure detection (strain gauge) 0-1000 mbar (error< (.05 %)
Vacuum gauge: 1000 to 1x 10” mbar
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Optimisation of the gas release station
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Old version

- Oil diffusion pump

- Mercury Toepler pump
- Gas phials made of glas
- Mercury U-tube

- Electronically operated valves
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#% ( pumping station with membrane gas collecting pump)

18.09.98 7 $843/Gasvortrageng).doc

i




PAUL SCHERRER INSTITUT —

2 Gasfdllen und Ejchstab verschiiessan
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Results obtained with the new gas release station
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Gas analysis
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Project: Gas i Gas | Gas . Gas | Gasvol- | Gas time between

sample 1| sample 2 |sample 3*| sample 4 [ ume [mi] | pressure |puncturing and

B R AT S [bar] |analysis [days]
PWR program 1 | 0181 | 0097 | 0800 | o048t | 16656 | 74.8 0
PWR program 1 | 0000 | 0092 | 0238 | 0213 { 15189 | 713 1
PWR program 1 | 0930 | 0.047:"| 0239|0410 10727 42.5 7
PWR program 1 ©'0:047 | 0182 | 0.410 791 29.7 5
PWR program 1 ' I 0045 | 00 954.6 38.4 8
BWR program 2 0539 244.5 12.5 14
BWR program 2 246.5 13.3 10
BWR program 2 155.6 7.7 20
BWR program 2 157 6.8 21
BWR program 3 153 7.4 28
BWR program 4 633.5 21.5 42
BWR program 4 0.01 . R 382 14 32
BWR program 4 | 0.073 | . 0.040 0538 | 0,196 | 7824 21.1 19
PWR program 2 | | 027, {01337 0067 | 875 56.6 14
PWRprogram2 | 0024 | 0.008" | 0193 | 0155 | 10505 | 56.6 18
PWR program2 | 0.010 | -0.001" | 0.001 0.051.7] 10115 53.3 21
BWR program 5 |-°0.029 . | 0.093 0.105: }.. 0.382 223.6 13.2 61
BWR program5 | 4880 | 0.133 | 0159 |. 0215 | 1764 8.6 19
BWR program 5 | 0.138" | 0218 | 07228 0.000 | 2575 13.1 49
BWR program 5 | 0.380 | 0.045 | .0.040 |~ 0.000 | 154.6 7.2 34

Sum 12756 | 1.359 | 8470 | 3927
Average 0.140 | 0.064 | 0480 | 0.231

* gas coliected using membrane pump
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Conclusions

The new gas extraction system has:

Future prospects

We are planning future investigations into:
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