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Experiments on the Water Leak Detection Systems in

the 50MW Steam Generator Test Facility -9-

Cold Trap Efficiency Test, Hydrogen Background

Concentration Test, Hydrogen Flux through Tube Test

% *
Yoshihisa Kaneko , Masakazu Nishikimi ,

& %k
Seiichi Shirato , Tsuneo Tsuchiya |,

&
Tohru Fukuda
Abstract

Series of tests on water leak detection system for Monju steam
generators have been excuted in the 50MW Steam Generator Test Facility
(50MW SGTF).

This paper describes the test results about the removal efficiency
of hydrogen by the secondary cold trap, the hydrogen background concen-
tration and hydrogen flux through heat transfer tubes to secondary
sodium in steam generator (8G) in order to make clear the hydrogen
behavior during ordimary plant operation from October in 1976 to July in
1983.

Main results from these tests are:

(1) The removal efficiency of hydrogen by the cold trap is 70080 per-
cents, but it shows tendency to decrease when difference between
hydrogeﬁ concentration at cold trap and that in secondary main loop
is small.

(2) Hydrogen flux through tubes is smaller than the value which is
reported in the first report of these series reports.

(3) It is found that the hydrogen background concentration in the
secondary main loop of 50MW SGTF is thoroughly low.

(4) It is estimated that the hydrogen background concentration in the

secondary main loop in Monju plant is lower than 169 ppb.

%  BSystems Development Section, FBR System & Component Division, O-arai
Engineering Center, PNC.
#% Presently, FBR System & Component Division, O-arai Engineering Center,

PNC.
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Table2—1 Specification of In-—Sodium Hydrogen Meters
- IH B EV—HNa SH—-HNa NaP-HNa, (CT-HNa )
%O B 0 OE Na®) 520°C [ = 550°C
x i E 1 (NabBXUEZER) | -1~10kg/om’G (BIZEHBEHAIR <) & % —1~10kgcm’g
Nlﬁl) B X 0.50mm [&] & il i
2) 4 & 25.0 mm 19.0 mm 25.0mm
3>\ & 37.3cm® (BhAYE) ,1480cm” (BHiTE) 19.4cm’ 208cm®
14 ¥Ry THSEE (kFH) 33¢ Sec @), 28 € Sec (FID 10 £ /sec 33¢.sec
TR W L 2 A 5x107% ~1x10""*Torr Ei % &l s
2y B — JRIEREH 1~1X107°Torr — 1~1%107% Torr
HEZAEHE Bify= =
1) £ & 472¢m? 515 cm? 362 cm® 864cm’
2) BREISEAERIERR 346cm? 180 cm® 766cm’
BZEZNEEE Y= =
1) 2 & 606 cm* 763 cm? 527cm? 1482 cm®
2) R E T 518 ¢cm® 297cm? 1302 em®
HERa 5782 5.6€6ec (Nifi~A41 74 2HE D 32.8¢.sec
AYT4Z2avFI5 /R 2.49 ¢ “sec 1.0 £.sec S —
& F ®@ @A 45ppb~ 10ppm icl y 50 ppb~ 10 ppm
BB OB K + 10 BREE{boKH = i m &
BB O OE BRHRADD SKEMEE TS 0B G 7 BRIRADD DARBERTET|

4 0 PLIA

¢ —98 TF6 N ONd
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Table 2-2 Specification of In —Cover Gas Hydrogen Meters

a0

IH B EV—HAr SH —HAr
w®F B K NaF 600°C 550°C
4 A F 71 (NaZ) —1~10kgcm’g [&] &
Ni <t i ¢ 10*x68.0mm $ 25X 265mm
NI O OB X 0.25 mm 0.5 0mm
AN OB OE K 200 o’ 208 cm’
A FVvEYTHREE (k&) 10 £ sec 33 ¢ /sec
A7 vy PR EHEE 5x107° ~1%x107% Torr 3% 107°~5x107% Torr
BEEZavsssvR 5 ¢ /sec 328 £ /sec
EERAEXBH
e &
A4 vEYTFERED 516 cm?® 1482 cm?®
2) AR ER 254.5¢m’ 1302 cm’
EER A B M
1) &k 864 cm®
2 ) A I E 168 cm® 766 cm?®
AUV 74RavFIe vz 0.188 £ sec
b = i H 1~ 10 VPPM 1 ~ 1000 VPPM
B W B E + 10 BREZE ORI e =S
EOE & BRHETAOD S KRBERTET A 4=

¢Z — 68 TF6 N ONd
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Table 3-1 Test Process of Measurement of Removal Efficiency by the

Secondary Cold Trap

19814 1013 | 10/14 10715 10716 1017 | 10718 1019 10,720
2B M) o AEE 350°C
800 T /H
2RFETF MY Y LHR T
*
*
170°C 1 .
140°C
130°C
110G | 110°C
8T /H
2RFBA-NE LTy TR e

* 3= F Ty PKERLETERTE

2¢ — S8 I¥6 N ONd
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QIRFa—-NWF T o TIEEKERER

Table 3—2 Assumed Quantity of Captured Hydrogen by the Secondary Cold Trap

KERER (g) i e
> b Y Y oLa A 60
A OB HOE 119
. EHR - SoE TSI & AR
W ®E® - &k 911.4 DEA
k- FZXRERBR 1239.5
BEDOEBEKEE 2600.5
& B 49304
#3-3 THALe, 2IREODa—WF T o 7R

Table 3—3 Specification of the Secondary Cold Trap for Monjn

% b= SEEREIZER T = o 7 A LER

i1 ] 553 (43 #9125 (FHEER)

> b0y s W E(T/7H) WE10, Mkl 5

F U Y ARERE (°C) 120

A v ¥ a2 # E SUSTA¥ Ay Va

A oy ¥ a2 fH X B~10Aw¥a

wmE & F BM) #5.1

A HEY B E Rk HARE /15—~ 18, 0488 /1E~280
b3 =t 0.7 () 0.5 (O2)

~f i (mm) AAR— 1840 , &5 &—4.860
#®F & B CC) 400 (RIEFEAED , 230 (SHEFERER
# 53 E B (kgemfg) 6.0 (HE) , 1.0 (UE)

g £ 2B/ 1a—-7 FoeH

R E R B F R 7o QREE — & BlIEEIC & B EEHIE
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S0MWSG & "dALw, 075 v M

Table 4~1 Comparison of 50MWSGTF withMonju Plant

50MW SG bAL
EVEAERR 222.6 (m?) 1113.0 (m? )
*223%%Na4wwi~u— 50 (ton) 224.6 Gon)
2IRCTH & 10 (tcﬁ:/h) 19 (tonh)
* 2 Na FREHET

7L THALw, BAN—FTTEHEL,
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4 -2(1}

Fh U LhREREF -5 BEE

Tabled — 2(1) Arrangement Table of Hydrogen Concentration in Sodium

FOAE B BERE | NaBE|Na BB (B ElK =B ;%;f‘/ Tk ﬁ%ﬁfé
54, 210 9|Z% &| 270°C} 770t /H| 110°C 10t H| 14 wAl 352PPh -«
54. 215 8 o 200 780 ” % ” o —
54, 3.14 16 EV+SH 500 550 109 8.1 155 375 . 39.3
54. 518 13|% @& 353 | 750 110 10 155 1379 -
54. 527 B ” 355 ” ” o 105 28.7 —
54, 529 b " 300 ” ” ’” ” ” -
5d, 6.7 6 # 350 760 ” ” 145 36.1 “
54. 6.8 3 ” 195 670 # ” 1.1 29.7 -
54, 618 10 ” 200 280 ” 5.8 ” " —
54. 628 6{EV Bifk| 450 200 o 7.7 155 379 —
54, 712 14 # 475 630 115 10 18 422 332
5411. 3 13|% {B| 345 750 110 10 12 316 —
5411. 5 12 ” 300 ” ” ’ 1.05 287 —
5411, 9 10 # 200 760 " ” 1.0 279 —
54.11.13 7 ” 358 220 109 o 115 306 324
541119 10| EV Bi{&: 405 260 112 75 14 352 316
541130 14 # 440 590 111 10 16 - 388 370
5561120 12| %% 5| 355 390 110 10 1.2 316 —
551128 12 ” o 440 #” 9.8 13 334 —
56. 222 7|% @®| 355 740 110 8.9 1.2 324 —
56. 3.9 9 ” 215 400 " 6.1 1086 293 =
56. 314 9 ” 355 820 112 95 14 38.3 327
56. 3.16 16 ” 270 420 ” 80 12 324 288
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F4-202) FEYVLPKKBET -5 BER
Table 4 — 2(2} Arrangement Table of Hydrogen Concentration in Sodium

FAE | EEE|Na | N B m | m k| | [ a
¥ 7 & LIork#E
56. 6.8 10|%% (360 800 110 6.8 1.3 33.3 -
56.614 9| ~ 350 |400 |~ | 78 |125 |324 -
56. 623 10 {EV &ifk | 450 " " 62 |165 |397 -
56. 629 17| ~ |468 | 380 |11l 58 |15  |37.0 35.2
56. 7.1 6|% @200 | 360 |110 » |10 27.5 -
56. 7.4 11 |EV Bk [450 | 400 | » s |18 38.8 -
56. 710 6| <~ |470 | 280 | ~ 59 |