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Preliminal Study of Micro-Defect Self-Wastage on 2 1/4Cr-1Mo
Steel Nozzles for LMFBR Steam Generators

- Studies of Micro-Leak Sodium-Water Reactions (1) -

Mitsuo Kuroha,?®
Setsunari Inoue,*
Yoshimichi Daigo,**

iinoru Sato¥*

Abstract

Experimental study on self-enlargement of a micro-defect was
carried out using SWAT-2 test loop in order to establish the
counter-plan for the micro-water leak in the LMFBR steam generators.
The leak nozzles were made of 2 1/4Cr-1Mo steel which will be
used as the heat transfer tube in the evaporator. The sodium
temperature was fixed at 480°C and the initial leak rates were
chosen within the range of 1.6x107°g/s to 2.3x10 7 lg/s.

Main results of the experiments are as follows:

{1) The self-wastage rate Sgpj(mm/sec) is dependend on the water
leak rate Lgj{g/sec), and the relation is expressed as follow-
ing equation.

Sgy; = 0.0173 LRlO.SS

(2) The post test micrographs show that the self-enlargements
started from the surface of sodium side, developed toward the
water side, and finally the leak rates increased suddenly.

(3) It is a characteristic of the self-wastaged holes that enlarg-
ed diameters of the sodium side are several times as large as
that of the water side.

* Steam Generator Safety Section, Steam Generator Development
Division, O-arai Engineering Center, PNC.
** Fast Breeder Reactor Development Project, Steam Generator

Groupe.
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(4) The minimum diameters of the enlarged nozzles were measured
within 0.45mm to 1.3mm, and the enlargement ratios of nozzle

diameters increased as the water leak rates decreased.
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FRBICER S/ XV OBRE /7 ZAVESH36m, OH/ XLABS 02 meé Db D
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EERFICKEBADH AT ERO—BER Lo ) ~7HBABRET ARNICF P v B kR BE
7 10ppm &7, KFHA L YR Y TOEGRFEENEREBZ 2B BB, &
KB 12308 TEAKEFEELL, BAEHEBETILUMN» S KEHEHAMLERLTE D
B, Bl -V F 5 v 72BBLT VLD TH S, COBHEKRY) —7RCBELTS 1
X102~ ix10 Mg /sec Dt — 4 TEBETEIIEBTH 3,

Bl416 344+ 720BMNENLPEKRKY —I7BERKDNLDIDOTHE, ANTEHEND
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%) TTHETL, V- HAEAPRETIENTH- Lo KALLEILL VT T = RTF —
SIHELTHDP -z, BEAEMEI LISSBTHE-7cOT, 1REALTT=22F—-UEIT 30
X103 m sec &7 3,

ENWT T2 AT - VOWERRIERPSECOAIITIFERZ LTS, KAlHPL02
mEBEN 2 FDOERBOILEN 45m P THEDIL, F MV T2 5 01lmEBEEN7 Y E O[T
BOABRE IS mé¢ b3, CORMREFFLUDBEENI VAT - UMBETTE ETHiT,
WM OHENISm ¢ B ABORKRY - 7HAFELNES, COHFEEOIRYY -7 HEALE
925575 %, oTU — JHABALIOHEENZKY — /7 REKIENE L2, o7
- R H TN E LY,
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FRBICHERAEh AL/ Xvid@fl ) AVvHEN009me, / AVEEIN 23 mDEDTH S,
461 & K AR
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H418 CEKRHEAGEKRBEITONA I 277 2DRMELETT. BEAREZEOL
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BRKEZEHOKE2LBEBRATe— L, BlIELLEIAEKENE DI, THITEKS %
NTH B A8 SEREB LB TH- . / XVAHEORE R/ X V8B ARICHS 0N T
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MTEKEBAL LN,
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BEH412 3XU0FEHEL13 ZEAKRRBO/ XVERFKLAHKADICL, TOWET B &
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Fl—1 AT YAT—VREBHER-BEEX
= B & = 2008—1 | 2009—1 |[2010—1 | 2011—1 | 2012—1 2014—2
Elomszrae “(amg) | 0.08 0.08 0.25 0.04 0.2 0.09
,;E " B & (m) | 05 1.0 3.6 0.5 3.6 2.3
z | Na B ;-3 (t) 481 480 480 480 472 490
z X 2 A E H (kg/ciG) | 102 50 50 50 42 M
#lFMAY — 5 & (g/sec) | 1.5%10° | 2.8x10" 2.8x10" | 7.1x107 | 1.5x107" | 3.0x107
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R ety (sec) | 265 1200 16740
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VRY=JRBADE2RY=7 | 35 15 /
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é&t»?rﬁ T 15——-‘)@&3(?“1%} 13 12 7
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