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Field Calibration Technique of Gas Tritium Monitor

HONG Yong-xia, CHENG Ying, QI Ming-sen, WU Tian-tian

Nuclear Power Institute of China, Chengdu 610005, China

Abstract: Field calibration technique was studied in order to solve the problem of the value
traceability of gas tritium monitor in China. The paper described the process of development
of the standard device and field calibration device of gas tritium monitor, calibration method,

and influence factors of the calibration, calibration results and its uncertainty, verification of
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field calibration method. Verification results show that the method is feasible.

Key words: standard device of gas tritium; field calibration device; calibration technique
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Fig.1 Structure diagram

of the standard device for gas tritium
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Table 1 List of standard equipment
s E s A5 A% FEE AR
1 ERCE TL-101IN BRI HEA £0.001 C
2 JE 116 kg JPG35G 4 JEYE H :0~100 kPa
3 1B A% Ik 2% PPM-WZPB MG 0~50 C, Mk : 0.1 C
4 JB i Do7 WL :0~10 L/min
5 HE R MOA-P101-CD WYL :0~10 L/min
2 ZEEMEREN KR
Table 2 Test results of device performance
HE i H £
TR TR S AR
I i 3 < >98.1%
IR 6 L A JBE L R S S oA A 2 102~107 Bq/m?*,<3. 9%
WA S AR
I i A < >99.4%

O I AR S 0 ek 0 2 B AN

10" ~107 Bq/m?,<6. 6 %
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Table 3 Isotope fractionation factor at 10 C
=2 SR T g AU FE /By VA TR T TR/ g WA ST BE /By EEDA X HHER
1 1. 690 6 2.31X10? 1.976 6 3.16X102% 0. 852
2 1.973 2 2.71X10% 1.981 9 3.21X10% 0. 848
3 1.975 4 2.72X10? 1.982 4 3.21X10% 0. 850
4 1.492 8 4.00X10* 1.534 1 4. 80X 10* 0. 856
5 1.494 7 4.01X10* 1.514 2 4. 79X 10* 0. 850
6 1.493 5 4.01X10* 1.516 6 4. 79X 10* 0. 850
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Table 4 Saturation coefficient of standard device of gas tritium

BOEWH/ (L min™ 1) SaKOKEE /g ARAEBRBYL  Ed s s s URBY/L N E K BE /g (ORIIER
0.5 3.19 95. 50 341. 50 3.21 0. 994
0.5 3.20 95. 82 341. 75 3.21 0.997
0.75 4.36 140. 5 465. 87 4.38 0.995
0.75 4.35 140. 0 464. 24 4.36 0.998
0.9 4.92 166. 7 526. 21 4.94 0. 996
0.9 4.93 166. 2 526. 92 4.95 0. 996
1.0 5.71 180. 9 618.43 5. 81 0.983
1.5 7.28 271.4 817.33 7.68 0. 948
2.0 8.32 360. 7 960. 47 9.03 0.921
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Table 5

T T R AR R AL Y s )
Effects of bubbling velocity

on tritium gas activity concentration calculation

G T/ I 2R K B X EE
(L + min~ ") BIEfE /g PRI/ 4
0.5 0.09 1.1
0.75 0.03 0.3
1.0 0.01 ey
1.5 0. 002 2%
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Table 6 Calibration factors of the transfer instrument

SR REIE/ IR R URAIR Bt
(MBg * m %) (MBq » m™3) (MBq * m™*) A
0.118 9 0.22 0. 04 0. 659

1. 189 1. 89 0. 04 0. 644

11. 89 18. 32 0. 04 0. 650
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Table 7 Calibration factors of apparatuses

R ER/ (MBg » m™) Rl A REN T SRS R/ (MBg « m™) BB R/ (MBg » m™)  BOEN T
0.17 0. 659 0.112 0 0.18 0. 622
1.83 0. 644 1.179 1.91 0.617
18.10 0. 650 11.76 19. 55 0. 602
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Table 8 Verification results of tritium gas flow activity concentration
) , I B/ (MBg » m™ %) -
ST Y A B/ By T4 GO A 1 A R/ m? T 2 e 5 i 22
HUUREIEN iHEAE

4.019X10° 341.5 0.117 7 0.118 9 —1.0%

4. 095X 10* 342.1 1.197 1. 189 0.7%

4.027X10° 343.0 11.74 11. 89 —1.3%
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Table 9 Verification results

of apparatus calibration factors

ok L g RR/ el Ko —

(MBq » m™) BT & BT ks o
0.01~1 0.622 0.618 0.7
1~10 0.617 0.615 0.3
10~200 0.602 0.610 —1.3
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