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Wolsong Unit 1 Steam Generator Aging Management

for Continued Operation

Myung Ho Song%, Hong Key Kim" and Jung Min Lee

ABSTRACT

As a part of license renewal for the continued operation of Wolsong unit 1, the periodic safety review report was
submitted near the end of design lifetime, 2012, and now is under reviewing. Major components of primary system
such as pressure tubes, feeder pipes and so on are being replaced and many components of secondary system are
also being repaired. So the license renewal of Wolsong unit 1 is expected to be acquired without significant issues.
But on the other hand, steam generators of Wolsong unit 1 had the good performance and therefore the replacement
and repair for the steam generator are not needed. Recently it is reported that some cracks were detected in a few
of european steam generator with Alloy 800 tubes and the cause of cracks was the outer diameter stress corrosion
cracking(ODSCC) due to the concentration of chemical impurities on the outer surface of tube. Accordingly the
overall review on this issue was performed. The long-term operation is likely to results to form the concentration
mechanism for the tube corrosion as the sludge build-up in the secondary side of steam generator and the crack in
the crevice between tube and tube-sheet and expansion transitions is apt to be occurred. In this paper, the history
of steam generator inspection and operation of Wolsong unit 1 are reviewed and the reliability of steam generator
tube is evaluated and the steam generator aging management program for Wolsong unit 1 is introduced.

Key Words : Aging Management(¥3}3%2]), Outer Diameter Stress Corrosion Crack(23}Z 58 %27 4), Steam
Generator(57] 244 71), Tube(A &), Wolsong Unit 1(24127])
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Table 1 The Design Specifications of Wolsong Unit 1 Steam Generator

Lig=s W& Hlal
- A4 Incoloy 800(SB-163)
- 974 0.625 Inch
A TH(Tube) - WA 0.536 Inch
- AR FA 0.0445 Inch
- AT 3,5587M Triangular Pitch
- FA 15.75 Inch
A o :
2 (Tube) - Sy 717414} &-#(Mechanical Expansion) |37 0.2 F-£3H3
- g Lattice Bars(Grid Type)
A A FH(Tube Support Plate, Baffle Plate) |- Lattice Bar 1470(H/L: 970, C/L:57W)
- Preheater Baffle Plate | 1071(A¥: 571, BE: 57))
- Rowl6~Row37 1Z2271)
17 5% (Anti-Vibration Bar - Row38~Row61 2Z(471)
- Row62 ~Row88 32(671)

=977 33 =2y Aed A2z 2010d 12€¢



30

of
of.
}01
1:13
oo

37]. 0l 4

Table 2 The Status of Tube Plugging of Wolsong Unit 1 Steam Generator

7] Tube -
Ay 7] Row Col.
1 72 68 |30% ID
1 5= 2] A 7—1 Ay H=
21 37 59 |30% ID 28;;; 7\; ;ddpcl'ugg“;”f Wadd A=
41 9 |- YI29 X9 - 30% ID
80 62 |- Y168 X62 -+ 50% ID
88 54 |- Y176 X54 --- PIPD AE# A2 AL Seal Weld Plugging
49 88 56 | 7b) - Y176 X56
88 58 |1 - Y176 X58
” e |98 A 257) 4% 7hesdd A ddd v o2
A2 AAETL = o|&4d A A F Mechanical Plugging
3 2 40 26 j]il_2%7] 52 7besRA A ?Jr_TSH Fojel A A
4 2% AZE = Mechanical Plugging
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During the 2005 inspection

b tube (Incoloy 900)
indications were detected in the e

tubesheet region:
SG 2: 3 tubes
SG 3: 11 tubes I
SG 4: 6 tubes /
dial
/ / s _j ;.ls g
\ located between

_ ’lumnew {carbon steel,
= ~ 660 mm)
/ expansion zone

¥

e /, ,‘ lower roll
vy , expansion zone

A /// sealing weld
A 7/ 4 ciadding
2

[ :. upper and lower ]

I
' all tubes with Indications
/ were plugged in 2005

(Inconel §06)

s

Fig. 1 The Location of Axial Crack of German Biblis
A Steam Generator Tube

Fig. 2 The Location of Circumferential Crack of Spain
Almaraz-2 Steam Generator Tube
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Table 3 The Periodic Molar Ratio Index of Wolsong

Unit 1
=714 7]
+71
SG 1/SG 2|SG 3|SG 4 B 1
17 | 876 | 633 |39.50] 321
g .
18 | 149 | 241 | 141 | 588 | F%: MRI < 0.5
Z4: 0.5 < MRI < 2.0
19 246 225 (243|372 | 24 50 < w1
3020 | 2.45 | 2.78 | 1.98 | 2.96
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Fig. 3 The Initial Screen of Wolsong Unit 1 S/G Tube
Aging Management Program
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Fig. 5 The Status of S/G Tube Aging

Fig. 4 The Data Input Window

Transaction of the KPVP, Vol. 6, No. 2

Fig. 6 The Map of S/G Tube Aging
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