Development of the Internal Pressure and Fission Gas Quantity
Measuring System for High Burn—up PWR Spent Nuclear Fuel Rods
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Abstract

Fission gas measuring system for the internal pressure, void volume and gas quantity of
high burn-up PWR spent nuclear fuel rods was developed in KAERI. This system has the
advantage of saving the time which is reached in the equilibrium pressure by reducing the
volume of the puncturing and standard chamber as compared with the existing system when
the fission gas is expanded from the fuel rod to the chambers. Also the accuracy was
improved by using the positive pressure in measuring the gas pressure of the system. As a
result of improving the system, the system accuracy appeared to be good agreement within

£ 2% error range in the performance evaluation test using dummy fuel rods.
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Vacuum system  FP gas collection
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Table 1. PWR 14 x14% REo|dAmES& &3 A AL% ASAE A3
Calculated Measured Inserted Measured Inserted Measured N
No. Void volume|Void volume|gas pressure|gas pressure|gas volume| gas volume (;:;) ’
(cm) (c') (kg/cii) (kg/cr) (a)STP (a)STP

1 29.22 29.05 19.96 20.25 536.10 537.83 +0.3

2 29.64 28.82 19.96 20.60 543.81 542.43 -0.3

3 29.61 28.75 20.26 20.81 551.42 546.63 -0.9

4 35.71 34.68 19.96 20.52 655.17 653.03 -0.3

5 35.30 34.55 19.96 20.52 647.65 649.71 +0.3

6 35.35 34.39 20.06 20.55 651.82 645.91 -0.9

7 42.57 41.62 20.06 20.67 784.95 788.38 +0.4

8 42.65 42.65 19.96 20.07 782.50 783.12 +0.1

9 42.63 41.50 19.96 20.68 782.14 784.40 +0.3

Table 2. PWR 17 x17% Eo|ARES& ol &3 Ao AdE ASAH 23}

Measured Inserted
Calculated ] Measured Inserted Measured
] Void gas Error
Void volume gas pressure|gas volume| gas volume
No. volume pressure (%)
(cm) _ (kg/cmt) (em)STP (em)STP
() (kg/cir)

1 25.84 25.75 20.26 20.24 481.21 478.42 -0.6

2 25.73 25.90 20.06 19.89 474.43 472.73 -0.4

3 25.73 25.79 19.96 19.98) 472.07 472.69 +0.1

4 30.05 29.80 20.16 20.44 556.85 554.47 -0.4

5 30.26 29.50 20.16 20.60 560.75 553.00 -14

6 30.12 29.48 20.26 20.68 560.92 554.77 -1.1

7 36.38 35.96 20.06 20.41 670.81 676.90 +0.9

8 36.25 35.76 19.96 20.41 665.08 670.86 +0.9

9 36.31 35.85 20.06 20.48 669.52 674.38 +0.7
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