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STUDIES OF SMALL LEAK -
SODIUM-WATER REACTTONS

(3)

STEAM WASTAGE AND RESPONSES OF LEAK -DETECTORS

August, 1973

‘Hiromichi NEI
Kozaburo UJIHARA
Yoshihiro OHUCHI
Twao OHSHIMA
Shetsunari TINOUE
Masao HORL

ABSTRACT

This.report is a summary of the technical progress in the
period Septembef 1972 through July 1973.

The objective of the task is to determine the effects of
various parameters on material wastage during small leak of
super-heated steam into sodium. The additional purpose is to
examine the reépohses of various leak detectors after the steam
injéctions into sodium.

The following test conditions were chosen simulating the

conditions of the prototype FBR "MONJU" steam generator:

Sodium velocity past target, 0.24 m/sec
Spacing between nozzle and target, 1.75 mm
Injection nozzle diameter, 0.3~ 0.7 mm

Sodium and steam temperature, 280"~53000

The injection pressure had no significant effect on the
wastage rate over the pressure range of 20~ 170 atm if the data
were correlated by the leak rate. In the leak rate range of
0.1~ 6 g/sec, the wastage rate is increased by increasing the
leak rate. Type 304 stainless steel is more resistant to

wastage by factors about 5 over that for 2-1/4Cr-1Mo steel.
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The wastage rates at the sodium temperature of 180°C are
about 10 times higher than that of_BBOOC. Considering the
difference of sodium temperature, there are not large dif-
ferences between our steam wastage data and the water wastage
data obtained in APDA.

The hydrogen leak detectors in sodium and in cover gas
were tested and the discussions are given about the sensiti=-
vities of each detectors. The response times of both hydrogen
detectors were about 30~ 40 seconds.

The continuous plugging indicator showed the attractive
characteristics for monitoring water leaks. The available
relation between the equilibrium plugging temperature and the
amount of injected water was obtained using the plugging
indicator.

The acoustic signals were measured by various piezo-
electric transducers during the sodium-water reactions. The
signal-to~background noise ratios were 2~ 10 depending on the
leak rate. The output value of acoustic signal at the sodium
temperature of MSOOC was about 2 times as high as that at
2800C. The spectra detected are considered to be the resonance
frequencies of the wave-guide rods and other structual members.

The oscillations of sodium surface in the reaction
vessel were observed by the continuous level gauge during the
sodium-water reaction. The records of oscillation were
investigated for estimating the magnitude of oscillation due
to the formation of hydrogen bubble in an actual steam

generator.
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® NaBECIEWEEETILE, AP Y2 AT—CHROF—213, APDADOKD
REKGEA —FHB—H LT, KEEROV2AT—vOBVE, £LLTEETH
DLEEEEND,

® BELFY —7REZHLT07 ¢ seciflce—2850, TOoEEH3ED, Bz
AT RRFEFHOL S BRHBOREITEERL LTERYEHS LEA NS,
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@ SUS27E2-174C0r - 1My $lEDEIEY = AT — v,

@ ERAROY = AT -k, BEOBELIVREL AT FRIEHS 5~ THITHE
HAEMICAT, E2FB0&—F» V& LETHBI LA,

@ MM AR, RBREBELALEOSSA, TORESEAL TR,

@ F—4y VEOY L AT —CHIZHBERVHEELI LV H 5 o

Na FKFEE

@ =7 ArvFORERZ, RNEANONa PRFEEN 03 ppmD L&, 015 ppm
LHEI R, '

@ GEEOWEOS/N HiE, /- Hvy7OFNIDVEH20BEHTH D,

@ AR, S AN ONa i 154,/ min THISHTH B,

@ /—7ns HYTRUERSHBOGBOUM EAARRAD Y — 7 RERB L T\,
Y — 7R KEVWEEAERKE V. .

® EEOEIV—/EBIE2EKEERMET 5, 2EKERSFVELEC—27HIIKREL
b PN

© ETEFNa BEXRS 80CED BECAD L, Na - ARIGRA 1 mol »okRL /2
mo L AMER T 2 ISR TP 25 LHWEINZ A7 P XGRS i,

@ =T neRBvFRIA4AARKRENTE, BESNBREINEAT v 7H vk, MFHEE
DFY 7 bRIFROMELE L THD,

® SWAT-2%#ELBED»TH251 37 FEENI BrEBERWB(Cvh—n ) B8 T&E,
¥, Ni  BIZ2tRFCERE L TWwk, ZORARERL LT A,

Ar kR

@D Ar PRKEFOREE, KEAFOAr FAFREE® 20 ppmD L &, 0.2 ppm
LETEENhik,

@ ICEREE, KRFH~DOAr FAFES 6/ minTHI3IOHNTH D,

® Ar FREAOBEOPHERABRLEKY — 7 BERLL TS, )V —7EHFKEVE
YARE K E Vo '

@ THEHRENaBEMN3IB0CIIHEL LB L, Na - ARKEIEAK1mol 2 5KHE L2
rmlﬁim?éﬁﬁﬁ%#immmmé&%ménéx&yb»ﬁﬁ%ént;

® Ar FKEHOMLE (RERLICERL) INa ~—231+7» 7ORLE LI X » TH#L
BHEIND, Na BFLRE I+ v 7T25Z L, NadDEDTERWILEARER, <—2
F7 o L LTEETSH 5,
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i S o

@ HHLE7SF v I/7HOEEEGROBEX VFHEL ~HEBEREIZ Mcpheeters
LOFBRLE—FL o

@ T5FVI/HPERECIVEHIEL L rBoNABERROEHE, CROZE
B, =—AFr7»7OHOBEL LI —F L,

@ EEEE, Brsox v FBEOEVWE ZATERBTREI YV EEEY S5,

® IREEI L BGEREE, L1 AXBERARE<TAILREVEMTES I LED

BN '

® KEARLA—T7O75%v7RELEREOBEOT -2 % bhice EARR AL
¥tz it Nag O, Na OH 0 BMEMBICEV LR 2R L, NaOH OBfE, 32 0CHETH
BRLERERT. |

® KV —IrROPSVEEIIE, FIFVIHEY - 7RHEBLLTHN S LB TE
B L HEE hito

FEBHE
@O MBEEHBOBRHBEI7—ADOLYVHETIRTAILEEY, S/ NORWETERD
TERTEI, V—7EILEYS/NE2~1 081 bk,
@ V—rRLEEEELOBERIENK /S 7 LCERTEDEI N, FORRIEHRES
LE—FET, 0, APDATHELAEERL—F L
@ NaBEREL R L:FTEBHIVv AL RELRS,
@ RABRESPFERC LD, AEEARZ t A OPRCEBHEBIRY 2T RBIC XL 5HEH
BRI X5 E— 7 BEZI M, |
® V- I7BRHEBLLTHEAS»EI L, EEOSOGTENBEDS/N HHELIS I
BhoTHT, TOADF— ZHRBELELLND,

RAKFEOIEMRENE

® KEAH, r—7ONa TEHICELBEONa hREHFH» oRD = RFROBRE S,
Kimol hH6KEImel ETBETHL, 95~15%THD,

® AKEZEVENafFELATAMENaF~ABRTLLFALETARIY, Nahld
N H AP OPNBEKEFTADEFIZOVTDBEEERB I AT

W ERED
® AREECEENMZERERSSBEZA, V-2 L OEHOEMIALELL RS,
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® HERLEMCERYSHRZIOT, ToRXEE, BETRHEETLIKEFABL IS L

| #Ezbnb.

@ EBOBEIEAT FAMBOBAEEY, B N —ETHo o

@® TEEEROEHOEFLOKEENR, Na HELLICERMICEKRT S,

® KEFADR—AVF7 v 7TEOHELORDEEBRAL LY, 8ALeDSGTY —7
Mo BEOFHIEEOKE X EHE Lo

Db, &7 ek VBEECEOAABBEE LD RN, SGATOKY —Z7Hil
i, FPBRERETO ADLADEEZLNDIOT, SEIBENICHENEEZTTILE
Bp B, BREMOMETE, Hit¥ 2HE T 5,

B E B

1) B3, M, Y — 2 P v AKRIERBTE, 18, ABREEOME" SNo41
72-08(1972)

2) B, iz, PV -7 ¥ v AKRIGRBRIIE, £28, YV — 7 RHEFOHFERR
SN941 72-14(1972)

3) APDA-254 '

4) APDA-262

5) &BHREMHER, " BEFRAESRERGEHREONa - H; 0 RIGK X 58T 5
ME(FE2®) " (1973) ' '
6) H. H. =~V » 7, “ERRLEZOHME ", EERE. (1970)
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10) H)IFE, JAERI memo 527598 (1967)

11) Mcpheeters,C.C. ,NUCLEAR APPLICATIONS. 6,573-581, JUNE(1969)
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#3-1 Na-kKERIGHEBESE

Na % B E 280~530T
B 3= A RES 0~ 0.3 kg cA
#— v bEINa iR 0.24m,/ sec (FM@E)
AEAMONa W 7 8 0mm
K& w B 280~530T
E 7 15~16 0kg ol
s X nfE 0.3, 0.5, 0.7mm
K B 5~07sec .
SERE 16~160¢
HEFY — 2 0.3~7%/ sec
£ 9 PER 2—4y MERERE 272, 265m
# "\ 2Y, cr—1Mo, SUS27
#— 5y VENTG Ng» Na
s Rn=f— 4y b REEH 17.4~1775m
B ERE Y » 7 4 0m
B H A T @ :Test #l1~6,8
T &K1, 9—1, 9—2
AKFHMA < H10~49 .
V-2 R FIG&I 7 5 7 BE 120~340T
RIG#7 7 7BE ~380°T
Nadicket & o« ERE 550C
VA §~15¢/min
ArpRFREHE YV EEE 300~450T
" Ar # =it ~1~6£,/min
TGt e ¥ KISTLER 8084

Endevco 233Ex2/H
Toshba HAD MK-—4
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#3—2 NaRLAKFZROFBREHE
Na % K &

B Ef A B A o B oK B E Kk B
B 5 O F | ey Tems it (B DB, B|E L DE T 7

(kg el ) Ckg/ch) | (kg crt )
1 572412 519 778 0.239 0 525 102 84
2 62172 5105 788 0.236 0 507 100 76
3 1/7/72 353 797 0.236 0 360 114 75
4 7/26-72 4875 783 0.236 0.25 522 82 55
5 | 92772 4835 778 0.236 0.3 470 1119 9 3.8
6 102072 470 699 0.236 0.1 472 1075 76.3
7 11972 47175 781 0.236 015 472 106
8 11,730,72 4875 788 0.236 0.8 472 1124 106.6
9-1 | 12719/72 480 710 0.236 0.3 480 128 109
-2 | 1272072 484 702 0.236 0.2 4855 105 85
10 172373 482 780 0.243 0.04 481 132 1195
11 1/24/73 381 716 0.236 011 442 103 g2
12 /25,73 479.5 764 0.236 0.33 480 92 70
13 1/26/73 2990 796 0.236 0 280 38 27
14 12773 4815 769 0.236 0 480 25 20
15 2/20/73 477 790 0.24 0.3 470 i59 150
16 2/21,/73 478 792 0239 0 470 148 134
17 2/21/73 380 780 0.236 0 380 112 92
18 2/22/73 3915 794 0.236 0 3865 88 686
19 2,23/73 283 792 0.236 0 283 53 49
20 411773 3785 898 0.227 0 380 160 148
21 412/73 3785 810 0.229 0 381 145 138
22 412773 480 748 0.231 0 478 166 144
23 4/12/73 47175 773 0.224 0 480 130 121
24 413/73 | 480 758 0.226 0 480 120 108
25 413773 480 716 0.226 0 481 107 97
26 413773 479 706 0.224 0 484 95 87
27 4/13/73 480 608 0.220 0 484 85 78
28 413,73 48175 768 0.223 0 489 73 65
29 413,73 480 761 0.227 0.1 489 63 46
30 | 5/16/73 3895 798 0238 0 385 158 148
31 5/17/73 437 758 0.238 0 438 157 141
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Na % K F

g5 (PR e gln a&lp | e mEXIEIXER
CCH (m)  |Cmss) B A Ve | B TIE A

32| 51773 4835 782 0.233 0 476 145 123
33 6/12,/13 386 778 0.256 0 380 177 168
34| 61473 3345 783 0.247 0 330 92 86
35| 671473 430 781 0.256 0 436 93 80
36 | 6/15/73 527 823 0.25 0 5175 87 755
37| 6/15/73 272 768 0.236 0.05 2935 42 37
38 6/15/73 .381.5 788 0.256 0.1 3755 4 2.5 36
39| 671573 540 798 0.251 0.05 5265 39 136
40| 711773 428 778 0.2 35 0. 4225 148 136
a1 navms| 77 803 | o233 0.02| 4895 142 131
42 7/10L773 529 788 0.232 0 5305 130 118
43| 712773| 330 778 | o222 0.1 330 63 5 7.5
14| 71273 373 816 0.235 0.1 377 60 54
45 | 712-73] 476 823 0.229 0 47175 61 54
46| 71373 4890 768 0.232 0.03| 479 44 37
47{ 71373 4795 756 | 0229 0.05; 4795 35 28
18| 71373 480 778 0.231 0.02 480 27 20
19| 71373 480 793 | 0236 0.07| 4795 18 13
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*x3—3 KEHEHE

s |7 XVE | IRM A=y b KR B | 28R | ) - /X " "
Cm ) | FERERE (m)| #H | (sec) (#1} (#2/5)
1 0.3 324 =B ,Tm 72 417.9 0587
2 0.7 17.4 # 65 62.4 3.1
3 0.3 o n * 158 *’6.7 0 :* ?é]%gﬁé
4 0.5 " " 53 64.4 1.6 4
5 0.3 " " 79 493 0.62
6 0.5 # " 20.6 84.1 4.05
7 0.5 BRAR | 117 59 504
8 0.7 17.4 H [T 9.0 28.9 321
o-1| o« m@rsm | 6o | s7rs | 838 |[GESTYy HC2EAE
9-2 it o 9.0 # 6.42 i
10 0.5 1775 |Agmm | 9.6 | 358 a7g [0~ 14 5ERGAS
11 # # " 8.7 37.4 430
12 Y a " 29.1 52.7 181
13 ” " ” 1 195 49.3 253
14 I i r 26.7 228 0.85
15 0.7 " v 60 | 27.0 451 ’;"’-,{E%%”
16 " v " 11.4 | 46e5| a1z |16~ I19@mMEI=S
17 ” " " 183 8187 - %i@ﬁfi%;&ﬁﬁ)&b
18 " u w 21.9 774 - #
19 # #t # 14.7 184 1.25
20 r " " 1140 | 697 6.31 Jiﬁgtllﬁl%ég
21 o # " 528 7 31.6 5.98
22 # n I 12.0 52 4.3 3 '
23 v " # 6.08 26.1 429
24 " 7 I 8.8 34.2 3.89
25 " ” ] 888 291 3.28
26 F] ” u 8.8 21.2 241
27 b " " 8.8 168 191
28 " " " 8.72 20.2 232
29 " # " 2656 41.3 1.55
30 0.5 " " 2096 | 61.6 2.94 ?%ggéaz
31 # i 4 1624 49 3.02
32 4 " i 14.96 36 241
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SBRES JAME | SReg—Fy b | K B | EKER | fHkE | V2K &

Com) | REOFEREE (em) |5 M@ |(secl) | (#) | (F/5)

33 0.3 1775 | ATH0 | 576 63.9 111 f!,’v'-%i%%%?’ 9

34 # # " 5 6.8 299 0.53

35 P " " 64.8 45.6 0.70

36 # ” n 50.8 275 0.54

37 it I b} 30.6 182 0.59

38 " b4 ” 89.6 | 182 0.20

39 u “ # -90.2 6.9 0.07

40 4 o 4 36 42 1.17 ffﬁ{%}%%g

41 " " “ 23.7 32 1.35

42 # " y 229 28 122

43 " " " 46.2 21 0.45

44 n " '} 35.7 17 0.4 8

45 " # 7 501 18 0.36

46 i y P 7 5.9 16 0.21

47 r V] # 908 16 0.16

48 " " P 701 16 0.23

49 # I # 99.9 11 0.11
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#3—4 YATF—UER

= . . e S R

1 |2Y4Cr-Mo 0.02 0.327 2.09

2 " 0.45 4.28 7.21

3 4 0.35 1.6 7 222

4 # 2.5 121 3882

5 o 0.025 0.125 0.51

6 ” 4.2 20.4 49.9

7 i 0.2 1.71 3.39

8 bt 1.3 —0.61 145 6.78 449

9 ” 1.65 10.4 14.3
10 7 1.6 5 ~-0.33 17.2 3.44 46.1
11 Vj VZE%Z;;%H
12 o o
13 " Vi
14 v 2.0 -0.17 7.49 6.4 2 8 7.7 )
1 5- P VZ%%;;%B
16 7 I
17 " ”
18 7 i
19 it #
20 " 1.2 -1.134 10.9 10.2 17.2
21 7 0.545 —0.617 10.3 11.7 17.2
22(SUS-27 0.525 —0.385 437 3.21 10.1
23 i 0.225 —0.152 3.7 2.5 8.6 2
24 | 24Cr—1Mo 1.35 —0.746 153 8.48 39.8
25 |SUs-27 0.3 2 —0.135 3.6 152 11.0
26 | 24Cr-1Mo 1.28 —0522 145 5.93 60.4
27 |SUS-27 0.32 —0.0835 3.64 0.948" 19.1
28 | 24Cr— 1Mo 1.68 —0.304 19.3 3.48 83.2
29 1SUS-27 1.29 —0.188 4.86 0706 31.2
30 # 041 —~0.179 196 0.854 6.6 6
31 " 0.6 2 ~0.263 3.28 1.6 2 1265
32 " 0.32 —0.208 2.14 1.39 8.89
33 " 0 —0.01496 0 0.026 0

. —53-
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HE| #—5 o | BAES | ERELE pex7—vR | ERHE ﬁwﬂ_%ﬁzokg
E5| # B Crm ) (%) wkecx10” | Gmec)x10” | x10°
34 |2 Cr1Mo 0 —0.03837 0 0.068 0
35 " 2.1 —051131 3.24 0.789 4505
36 i 3.0 —~0.42855 591 0.844 109.1
37|sus- 27 0 +0.00225 0 - 0
38 " 0.07 —0.01458 0,078 | 00162 3.85
39 7 0 —0.00035 0 0.000353 0
40 n 0.13 | —0.02662 0.361 | 0.0739 3.1
41 # 0.7 —0.06747 2.05 0.2847 21.86
42 " 106 | —005436 463 0.237 37.86
43 | 2dfCcr-1Mo 0.18 | —0.01057 3.90 | 00229 8.57
44 " 0.4 -0.01280 112 0.0359 2353
45 “ 1.44 | -006397 2.87 0.128 8¢
16 [sUS- 27 0.41 | —000033 054 | 0000435 26.63
47 |2 Cr~1Mo 0.87 | —0.03019 0.87 | 00303 5438
48 [SUS- 27 0.29 —0.00045 0.414 | poo00642 1813
49 |2 Cr—1Mo 0.41 | —0.02635 0.41 | po264 37.27
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' #*3—5 KIEH 7 AABOEE

Bfr o

. o . . HEEEAME
AR EFS = OB OB ELER AT SRR (E % ® m %

1 0.3 — - -

2 0.7 - 0.7 2 -

3 0.3 - - -

4 0.5 - - -

5 0.3 - 2.0 -

6 0.5 — — -

7 0.5 - 1.8 0 0.6 3

8 0.7 - 2.10 0.6 3

9 0.7 - 125 —
10~14 0.5 - 1.40 -
1519 0.7 - 0.91 0.7 4
20~29 0.7 0.705 117 -
30~32 0.5 0.5 8 0.6 9 -
33~39 0.3 o._s.o 110 0.6 7~0.8
40~49 0.3 0.3 0 1.1 0.8 ~1.0
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F6—1 KEAGIEROSS 7EE
® B E A 8 | B A % | W E R Bl = oM KE AR KEAR L BE
TSI/BRE | T3/ RE | BE A K ' A # BHLABERE
&5 (0 (C) (min) (min) (#) LRE
1 1109 257 - - 47.9 177.0
2 135 274 - 6 6 624 2300
3 130 303 = - 158 5640
4 230 330 = - 644 2375
5 1665 2590 - 2740 493 1818
6 152 292 - - 841 3102
7 162 268 10 210 - 59.0 2176
8 159 210 20 335 2 8.9 106.6
9-1 155 287 - w300 578 2132
9-2 160 2875 - #5000 578 2132
10 160 268 - 529 358 1372
11 1640 269 - 120 374 139.1
12 152 290 100 366 5 2.7 196.8
13 160 298 10 240 49.3 1719
14 1645 305 88 87 228 852
15 168 289 g0 160 2 7.0 90.6
16 167 286.2 110 175 46.95 1732
17 161 316 690 465 81.87 294.6
18 165 290 35 50 774 2763
19 169 279 215 175 184 63.89
20 164 331 —_ 195 69.7 263.6
21 331 341 146 170 31.6 119.5
22 341 376.5 148 416 52.0 2023
23 167 2395 82 103 2 6.1 101
24 239.5 3195 39 84 34.2 133
25 3195 331.5 32 74 201 113
26 3315 346.5 32 78 21.2 82
27 3465 350 30 40 168 65
28 295 318 80 89 202 78
29 318 343 31 60 41.3 161
30 1625 3515 60 150 616 233
31 3515 3615 30 150 49 186
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z | | \ EAR T bE
{C) (min) . (min) rHE
32 165 50 127 36 140
33 162 45 2590 639 241
34 160.5 80 120 299 112
35 258 50 45 456 173
36 3095 40 65 2 7.5 1009
37 152 - 113 182 67
38 269 159 — 182 69
39 300 - 70 6.9 27
40 161 243 157 420 160
41 2825 179 66 3 2.0 125
42 306.5 133 56 2 8.0 111
43 155 168 139 210 79
44 260 164 61 170 64
45 282 30 56 180 70
46 160 37 152 16.0 62
47 25 6.5 27 71 16.0 62
48 279 35 i1 160 62
49 291 35 81 11.0 43




SN943 73-02

R7T—-1  HELLEERS

= BB BHb O
Kistler 815A 16DX200m=AT v R
Kistler BUSBA 16Dx 15 0m=AF v A
Kistler B08A 16DX200mRTF I Rig
Na s <=4 2 171DX224mRF>12 4 7

SWAT — 2 & A AT S OO Ml

*£9—1
LALSSG |bALwSG [8ALSG

e 2200¢ 33009
BEAE 200¢ 10009 14500 3024¢ 23500 2496¢
AREA 2487m | 9500m BO52mm | 10459mm | 13000mm [ 1445 0m
N
(gﬁffﬁ 1320m | 7600m| 5350m | 7350m | 9050m | 10700m
Na & & 0.16n 5.6 ot 11.0n | 50920 4171« 4882
7 A2 i 0.154n 1.31nf 9.1 3w 192 30660 1672n
moaL B
[ 0.11nf 0.43n 0.4 80f 0.517nf 0.472d 0.723 o
E28H _
% m M 0.1 0 0.7 08 4.0 8 ot 2.93 8 3.107of
= # & 4

0.013n 157 2,172 2.55 .92 1.07
= m & 0.1 of 724 of 0 f of
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g/ sec

Leak Rate ,

10

5.0

2.0

1.0

0.5

0.2

0.1

nozzle diameter temp,

o7 480 °C
® 0.5
Q@ 0.5
Aos

0.7 mm
480°C

nozzle 0.3mm

38¢0°C

480°C

10 20 50 100 200
Steam Pressure , Kg/ed

K2 —4 BRESOBAKEOEDR L EBREE O
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2¢
2659
?'3" 26.5¢
y
TARGET TUBE
SODIUM "
FLOW
ﬂ | |___GuipE TUBB
DUMMY
TARGET TUBE \-_4._._@
™~
i N =)
? AN INJECTION NOZZLE
W) i
ELOW SHROUD / {3_
E} € 3 ®

@@\%

b 4 0 = 40 —=]

LWLl

/|
(

3 —2 (CROSS SECTION OF TARGET ASSEMBLY, TEST 41 0~49
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mm / sec

Wastage Rate

Temperatare ,

i Material

B 530:480|430|380}330(|280
[l 2-1/1C-1M OIaiOIA|—
- Stainless Steel —

no detectable

) 1 | I N W A I |

0.1 1.0 10

Leak Rate § . sec

3—4 =R - RZEA5)-2EHERU NaBENKE
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g/ sec

Weight Loss Rate .

10

16

10

10 *

lIII

nozzle Temperature, C
diameter 3
Dymm | 530 |80 [33%, 21
0.7 — O VAN
0.5 -
O A o
0.3 D O | a
O 2-1/4Cr—1Mo Steel
Stainless Steel

B3—~5 /AAE, Naﬁﬁ&fﬁﬁ'g’&ﬁﬁx —~ A LLEEED
D~ 7R LBESEROMF

i Ba2
[ a4
A 33
] A
38
A A | 1 TR W T N R ' T L
0.1 1.0 10
Leak Rate, ¢/ sec
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mm, sec

Wastage Rate ,

025

0.2

015

01

0.05

temperature 4 8 0°C
leak rate 23~4.1 4§/ sec
24 Cr—1Mo Steel

28
@ ,
o
26 "ﬁ4
O)
nozzle dia.mm
@ 0.5
O 0.7
i 1 1 L 1 !
20 40 60 80 100 120 140

Average Injection Steam Pressure, X¢./edG

K3—6 v=R¥F—UECLELZFEARISFESDEHOEE

=
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 Relative Wastage Rate
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