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Endurance Test of Sodium Leak Detectors

Takamitsu SHIMA% Hitoshi ARAKI,
Osamu UNO*% Tadao AQKI+**
Yasuyuki TSUZAWA®H and Ken YAMAMOTO*

Abstract

It was already confirmed that SID (Sodium Iionization Detector) and DPD (Dif-
ferential Pressure Detector) type sodium leak detectors for LMFBR "MONJU" had
enough detection sensitivity. But an endurance test was required for putting them
to practical use.

Especially, life time of filament for the sodium aerosol ionization in the SID
had to be examined.

So, endurance performance of SID and DPD were investigated during about
one year using an experimental equipment which simulates nitrogen atmosphere of
reactor primary loop and sodium aerosal sampling tube.

Resulis oftained in this test are as follows ;
(1) SID filament did not break during one year operation, and little change of
detection sensitivity was observed.
(2) Neither performance deterioration nor measurement cireuit trouble was

experienced on the DPD.

* Componenis Development Section, Oarai Engineering Center, PNC.
** FBR Development Project.
**¥* Structural Engineering Section, Oarai Engineering Center, PNC.

ik FBR Systems and Components Division, Oarai Engineering Center, PNC.
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Fig. 1 Fundamental construction of SID & DPD
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F1g 2 Schematic diagram of the experimental equipment
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Fig. 3 Block diagram of the Signal processing unit
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Table 1

Specification of sodium ionization detector (SID)

Ttem Specification
SID dark current < 107 CAD
SID detection sensitivity < 10 (mg/m® )
SID response < 10 ( sec J

Pressure range

0~2.4 (kg cm® G )

Flow rate 0.2 ~ 2 N£& /min
Table 2  Specification of differential pressure detector (DPD)
Item Specification
Pressure range 0~0.5 kg cnt’
Filter 0.8 # X 4Tmm ¢
Flowrate 2 ~ 20 N£ ./ min
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Table 3

Investigation of cause on SID dark current drift

{1) Heating by electric drier (2) Heating of sodium tank by electric
heater '
R o SID dark o SID(CpAl o SID (gA2
Position Temp (CJ current (mAJ | § Te™P U3\ gor current | Temp CC) dark current
@ Sodium R.T 0. 05 14 0. 06 31 0.09
tank
60 0.05 15 0. 07 32 0.09
@ SID R.T 0. 04 16 0.07 33 0.09
detecton -
housing 36 0. 04 17 0. 07 34 0.09
47 0. 04 18 0. 07 35 0. 09
62 0. 05 19 0. 07 36 0. 09
77 0. 08 20 0. 07 37 0. 10
@ SID
clecirode 48 0. 20 21 0. 08 38 0. 10
@ Gas loop R.T 0, 04 22 0.08 39 0.10
60 0. 04 b 23 0.08 40 0,10
® Electric 26 0. 04 24 0.08 41 0. 11
circuit
36 0. 04 25 0. 08 42 0. 11
42 0. 04 26 0.08 43 0.12
50 0. 04 27 0.08 44 0. 11
57 0.04 28 0. 09 45 0.11
29 0. 08 46 0.12
30 0. 08 47 0.12
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Fig.AZ Adsorption potential near the surface of filament
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(b) Change in potential energy near the filament surface

Fig.A3 Ionization mechanism of sodium particle on the surface of filament





