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Wastage and Self—Wastage Phenomena Resulting

from Small Leak Sodium—Water Reaction
— Studies of Small Leak Sodium—~Water Reactions(’?)—

Naomichi Kanegae
Ko Hashiguchi X
Ichiro Ikemoto
Yoshihiro Quchik

Setunari Inouek

Masao Hori 3k

ABSTRACT

This report summarizes the research activity of small leak sodium-
water reaction for the period of February 1, 1975 to February 29, 1976.
Dependence of wastage rate on the nozzl-to—target distance and the
self-wastage phenomenon are studied for samll leak rates ranging frorn
0.07 to 138g/ sec. The self—enlargement of nozzle on the sodium side
has been metallurgically examined and an analytical model has been

developed to describe the seif—wastage rate and its mechanism.

The tests have been conducted in the SWAT—-2 Test Loop for the
fixed sodium temperature of 480C and velocity 0.24m sec. The nozzle
diameters tested range from 0.2 to 1.5mm, nozzle—to—target distance 5
to 100mm , and the L/D 12 to 400, Target tube material tested is 2—
2-Y% Or-1 Mo steel.

From the test results, the range of L/ D was identified for
which the maximum wastage rate was observed. Also observeﬁ was the
pit and toroidal pattern of wastage for the high and low LD respecti—
vely, Moreover, no self-wastage was evident for a small L/D {initial

value less than 5.

Finally, the test results and accompanying analysis are applied
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to the steam generator safety graph for Monju type SG design and

size.

ES Fast Reactor Safety Section, O—arai Engineering Center, Power

Reactor & Nuclear Fue! Development Corporation.
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b) + kUG LER (Ln) ; #9780 (mm)
c) FRUTLEE (Vi) ; #90.24 (m/sec)
d) 2—%v MEME ; 2-1/4Cr-IMosR

e) &4—4y rERE, AE ; 26.5°Px3.2t (mm)

) 2. ATEA

a) /ZANE (D) ; 0.2,0.3,0.5,1.0,1,5(mm)
b) /ZN%—4y NEBEREL) ;  5~100 (mm)
C) L/D | ; 12~400 (=)
d) #E5BE (Ts) ;  362~510 (°C)
e) #REAH (Ps) ; - 21~174 (kg/crig)
f) £3KE (W ;. A~ ¢4 (g)

g ) FEKEER (1) ;  3~237 (sec)
h) FKk®E (Wg ; 0.07~13.8 ~ (g/seo)

3.A—/ XNERICLIERBRG—8
HRES D L /D G EEFKE

( mm) (mm) ((—) (g/sec) G (g/sec)
98~101 0.5 12~25 24~50 3.3 ~4.5 3.72

102~107 0.3 5~35 16.7~117 0.28~0.55 0.45
108~114 1.0 12~80 12~80 8.41~13.8  10.8
115~121 0.2 12~80  60~400 0.073~0.19 (.13
122~128 1.5 32~100 21.3~66.7 1.15~8.58  4.19
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B 10~14 |05 - | 1.25 250 [35 |35 | 1 |700 | 5.25
C 20~20 |07 |12 |1.71 [45 |45 | 1 [643 | 1.94
D 30~32 |05 |08 |160 |385 |3.05 0792|770 | 1.24
E 33~39 | 0.3 |1.15 |383 |22 |22 | 1 |7.35 | 13.60
F 40~49 | 0.3 | 1.25 |447 |22 |22 | 1 |7.33 | 16.36
G | 69~73|02 [12 |6.00 |08 |08 | 1 |400 | 38500
H 81~83 |05 | 095 [1.90 |29 |15 [0517 |580 | 1.35
| 84 |045 018 [1.2 |09 |068 (0756 | 6.00 | 0.33
J 86~90 |15 (15 [10 (325 | 0 | o |217 0
K 91~95 | 0.5 | 065 [1.30 |29 |1.05 |0.363 | 580 | 0.25
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G 8.38| 6.42 7.3
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B No t 9.6 | 8.7 |29.1 [19.5 |96.7 93.6
10~14 [ W | 35.8 | 37.4 | 52.7 [49.3 |92.8 198.0
G 3.73| 4.30| 1.81] 2.53 |. 0.85 2.1
No | 20 | 21 | 22 | 23 | 24 | 25 | 96 | 27 | 28 | 29
o No t | 114 ] 53 |120 | 61 | 88 | 89 | 8.8 | 8.8 | 8.7 [266 | 105.4
20~290 [ w | 69.7 |31.6 |52 |26, |34.2 |29.1 |21.2 |16.8 |20.2 [41.3 | 342.2
G 631 598 | 4.33] 4.097) 389 308 | 2.41| 1.01| 2.32| 1.556| 3.2
No 30 31 32 '
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30~32 [ W [ 616 [49 |36 146.6
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G 1.11] 0.53 | 0.70| 0.54 | 0.50 | 0.20 | 0.07 0.47
- No | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49
c No t [ 36 |237 |22.0 |46.0 |35.7 |50.1 1750 |99.8 |70.1 |99.0 | 560.3
40~49 [w | 42 |32 |28 |21 |17 |18 116 |16 {16 |11 | 217
G TA7] 1.35 1.22| 045 0.48| 0.36 | 0.21] 0.16 [ 0.23 | 0.i1 | 0.39
No | 69 | 70 | 71 | 72 | 73
G No t | 614 1363 [71.0 [500 [330 998.4
69~73 W [119.8 | 408 |56.4 (83.6 |59.5 360.1
G 1.96] 112 [0.795 0167 | 0.18 0.36
No | 81 | 82 | 83
H No t —_ — — —
81~83 [(wW | — | — | — —
G —_— pe— — ———
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