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Burst Behavior of Mechanical Flawed Steam Generator Tubes

ood, aod, oo, ooo
goobooan
gobood oddg goo 1580

o 0O

oo odoob obbdo boobb 00 Ub U000 Uoob oo Uob ooo
g oodo oboo ood ooob oobob oo, bboobob obobooo ooob o
oo b0bo 0od oooboo bodg obbooobobo. oobb booo oobob boo
o00o oboboobOo 0O 0obo booo. bobo ODob Oobo obo boog
oo bood boobo ooob, oo 0o obuooobobbo oob boo ooooo
goooog o oo ooo oo bob 0ob bbb bbodoo ooob oobog.
OO0 0 00000 000 00000 0000 oo ooo oog oo/oo ogo
Qo oooobo oo ggoboobobo oooob bo. 0 0o gbb boo oo o od
0 odg oo b0 0ob obbodoo oo 0o bbb Ob Oobbh Uobbh U Ooob oo
obd bodb oobodo bobdo bob 0 ob obob.bo boo oboo gobda
oo obod obd oo bo obodo bbb obob. 0ob booobo oob boo
O(bladder)d OOO0O OOOO0 OO0 O OOOO 60mm @O0, 60 %00 000 OO0
O 34 MPa O0O0O0O UOOOO. 00O O OO0 OODOO ODOOODOO bOoO oo
U gogoob 0odog oobb b0 booobdoo 000 Oob bbo boobbog
g bbb odb b0 oo bbb o0 bbb O LD DOD bDOOoOo bbho oo
oo ogdood.

Abstract

Steam generator(S/G) tubing is one of a critical part of corrosion susceptible areas in pressurized water
reactor. Various kinds of corrosion problems lower operation efficiency of plants. Among the
corrosion problems, stress corrosion cracking is the most serious defect around the world, and it
induced the recent S/G tube rupture in Korea. In order to prevent a tube rupturing, leak and burst
pressure data from defect tubes are of great value. Leak and burst testing system set up in KAERI
recently is introduced in this paper, and preliminary test results using the facility are discussed also.
Flow rate, leak rate, burst pressure can be recorded in this system. Even a small leakage was not seen
until the tube ruptured at a certain pressure. Through wall defect tubes showed an unstable burst when
they were equipped with a bladder. Tube with 60 mm long and 60 % tube wall penetration defect
showed a burst pressure of 34 MPa. Leak and burst test on stress corrosion cracked tubes will be
carried out. Estimated leak rate data will be utilized for setting up a suitable tube repair criterion.
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A. System:
- Room temperature operating
- Fluid : water
- Pressure rating: 51.7 MPa (7500 psi)
- Flow capacity: 45.6 liter/min.(12 GPM)

B. Units:
- Suction Tank : 3013 liter(793 gallon)
- High pressure pump unit
- Test module & Protective enclosure
- System programmer (Data acquisition)
- Control panel : Diverter valve(3 way)
Control valve
Pressure indicator(2 ea), and Flow rate indicator
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Fig. 1 Leak and burst testing system of KAERI
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Table 1 Information of the leak and burst test on EDM notched tubes

Tube ID Heat Type, EDM notch  (LxD)* Tube length, mm

KY56001 alloy 600 * 5x100 300

KY56004 " 5x80

KY56005 " 10x80

KY56006 " 5x80 200

KY56013 " 60x80

KY56014 " 60x80

60mm long axial x 5 mm circum x
60%TW

KY56016 " " 300

KY56015 300

KY56017 " " 300

KY56018 " " 300
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Fig. 6 Relationship among notch length, notch depth, and burst pressure
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Table 2 Summary of the leak and burst test on mechanical flawed SG tubes

Type, Tube length, m Test Bladder Leak Bu_rst pressure or
date final leak rate
Tube ID Heat
EDM notch @ 10.8 MPa. min
(LxD)* MPa (1560 '
Kyssooz | 210 600 5x100 300 NO | No record
KY56004 " 5x80 " NO No record
KY56005 " 10x80
KY56006 " 5x80 200 11/50/0 NO - 37.2,1.037
KY56013 " 60x80 " 11/20/0 NO ) 20.9, 42.3(PC
2 data)
KY56014 " 60x80
60mm axialx 5
KY56015 " mm circum X 300 12/;6/0 NO NO 35.1, 35.58
60%TW.
KY56016 " " 300 12/;6/0 NO NO 32.9, 53.07
KY56017 " " 300 01/09/0| 3.2mmt NO 34.8, 34.93***
3 Tygon
KY56018 " " 300 01/09/0| 3.2mmt NO 34.2,32.94 ***
3 Tygon

Cursory ECT:Not applied

*alloy 600 HTMA(YG56), as received, ** length, mm, depth % tubewall
*** Measured with Teflon plug and tygon tube inserted after the burst
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