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Abstract

The degradation status of outlet feeders in Wolsung Unit 1 1s analyzed using
feeder thickness measurement data during overhaul period in 2000. DBs related to
feeder thinning are made for parameters affecting dissolution rate and parameters
affecting mass transfer rate. The initial thickness of feeders in Wolsung Unit 1 is
analyzed using initial thickness data of Wolsung Unit 2, 3 and 4 as there are no
initial thickness data of Wolsung Unit 1. The initial thickness is varied as feeder
diameter and bending degree, and CANDU feeders can be divided as 3 types for 2.5”
feeders and 3 types for 2" feeders. The average initial thickness value for each type
1s defined as the initial thickness value of the type for Wolsung Unit 1 feeders.
Thinning rate is evaluated as the value dividing difference between initial thickness
and minimum measured thickness by operation time. It is found that the distribution
of thinning rate for flow velocity shows a proportional tendency, and that the
distribution of thinning rate for flow momentum, which seems to affect significantly

thinning, also shows a proportional tendency.
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pH %5 &3}8 24, Cr 5% % material 27491, mass transfer rateo] <
parameter= bending Z}%= % feeder geometry, <, steam quality %=+= void fraction
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7}. Plant Operation History data
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Power Year) #tS AAFsIS T o] A= % 19 YeER A

I 194 12357 AgedAu] Aol el EFPY

Plant Name Year O/H date EFPD EFPY
1996 '96.10.01 4225.28 11.576
1998 '98.01.01 4611.38 12.634

Wolsung Unit 1
1999 '99.02.20 4942.98 13.542
2000 '00.03.25 5273.12 14.447
1998 '98.04.20 320.40 0.878

Wolsung Unit 2
1999 '99.04.28 626.96 1.718

Wolsung Unit 3 1999 '99.09.23 486.00 1.332
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specific volume (cm”/g), v, ¥ vapor?] specific volume (cm3/g), x= steam quality,
Ax 2 99Wd (em?), 283 ¢ void fractiono]th. NUCIRC codeE o] &
feeder ol 2 AEE void fraction FX+= 29 1o, 181 9l F&% E¥ &
d 20 242} yeEbi A

Ed RTD %9 w7k & feeder 9ol A1 <]
quality, void fractione sz o] &, <l
of tigk HEAQl T ekl fsiA e EA S AR b A A ¢ NUCIRC code #41 2
H7b dojof ot shAINE gE Al oA 9] NUCIRC w418 fl&] B2 99 data®t 4]
of A8%= AIZE wiEell AIZE HA S B A ske] code WA= dET. 1E]al dA)
AT ol e dataE FetVIE FEVIA H O FUIAY AEHE 4] e
o agste] o7 A= A FrleAe] ¥4 157 A =
AT

rob

(
==

=]
4

&

R’



t}. Feeder =7 9] 429l Water Chemistry data

Ao #EFel HEA QA water chemistry datar 12HA1%  (Primary Heat
Transport, PHT)oll 4 ¢] pHa (apparent pH), conductivity & &< deuterium 7} %9]
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CLAMP END

% 6. A7 24 7 01557 tube®] 180° bending W 7 3}

¥ 2. Low Feeder type ®#/ % Z7|F4 ¥4 A3}
bend type | pipe #73 benicar)lgle fli)ae;is beri‘lu;;ﬂ]/ﬂﬂ 2l iﬁ]%(rﬁ]
1 2.5% Sch.80 73.133 3.750 6.625° 6.63
2 " 42.833 3.750 6.625° 7.15
3 " 32.717 3.750 5¢ 6.79
4 2.0” Sch.80 73.133 3.000 6.625° 5.39
5 " 42.833 3.000 6.625° 5.50
6 " 32.7117 3.000 5¢ 5.39
7 1.5” Sch.80 73.133 2.250 6.625° -
8 " 42.833 2.250 6.625° -
9 " 32.717 2.250 5¢ -
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1}e] parameter® flow momentum= & F Art &< 0|2+ % bending ol
FFS = F A= Aol momentumoltt. o714 = H) momentumol] W B E v
Aom, FAATE EFAA aging L3} E HIEeAeh ol & &l 1999l 4T 62
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C/s 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15|16 17 18 19 20 21 22
A/S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15|16 17 18 19 20 21 22
A 12.6 [22.9 10.9

? 26.7 |19.7 26.7 17.1

? 16.2 (19.7 18.0 23.0 18.8 (17.1

? 14.3 |15.2 14.3 16.2 18.8 (26.7 |15.2 [25.3

? 18.0 |16.2 |18.0 12.3]13.3 17.1
? 14.3 12.3 18.0 17.1
? 18.8 |23.0 18.8 14.3 |23.7 26.7 24.5 19.7 |18.8 18.8 12.3
T 17.1 |23.0 20.5 12.3 21.4 27.4 |21.4

J 27.4 12.3 |27.4 26.7 26.7 17.1 12.3 11.3 12.3 15.2 23.0

K 25.3 11.3 26.0 13.3 25.3 26.0 16.2 18.8

L 12.3 |26.7 13.3 15.2 26.0 15.2 |23.7 17.1 18.8 20.5 11.3
M |26.0 18.8 17.1 13.3 13.3 11.3 22.2 16.2 [26.0 16.2 |26.7
N 23.7 14.3 22.2 13.3 19.7 [22.2|12.3 11.3 14.3

0 |26.0 |26.7 13.3 |22.2 26.0 23.7 16.2 |25.3 16.2 12.3 |22.2 17.1 |24.5

P 13.3 19.7 [23.0 21.4|18.8 17.1 |27.4 19.7 |23.0 13.3 21.4 15.2
? 13.3 |26.0 14.3 16.2 20.5 25.3 11.3 20.5
? 18.0 15.2 12.3 |22.2 23.7 20.5 23.0|26.7 15.2
? 22.2 21.4 21.4|18.8 15.2 13.3 23.0 12.3
T 26.0 26.7 |26.0 11.3 17.1 23.7 12.3 |26.0 14.3
T 13.3 12.3 21.4 24.5 26.0 27.4
T 18.0 14.3 16.2 |26.0 27.4 23.7 |25.3 13.319.7 16.2
W 13.3 16.2

Index
- >=3.0% Maximum Value : 37.9 (K01, LO2)

2.0% — 2.9%
1.0% — 1.9%

0% — 0.9%
0% — (—0.9%)
<=-1.0%

Figure 1. Void Fraction at Outlet Feeder of Wolsong Unit 1 — NUCIRC code result




C/S| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 | 15 16 | 17 18 | 19 20 21 22
A/S| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 | 15 16 | 17 18 | 19 20 21 22
A 12.54 -11.35 10.61 [11.09
B 9.63 10.66 (12.30 [10.47 | 9.95 | 9.57 10.93 10.51
C 11.98 12.93 12.37 [12.88 [12.21 12.22 |12.14 12.08 9.94 12.12
D 11.61 |12.62 12.91
E 12.41 12.27 [12.14 12.78 [12.34 10.52
F 12.90 [10.34 |12.44 10.48
G 12.28 12.90 11.59 | 9.91 |11.30
H 12.63 |12.02
J 12.59 11.38 [10.47
K 11.74 [10.99
L 11.78 10.92 (12.77
M 10.56 12.19 |14.37
N 12.98 11.52 [11.30
(0] 12.50 9.59 |10.60
P 10.66 |11.30 11.56 | 9.20
Q 12.60 |12.45 11.06 [11.47 |11.28
11.34 [12.44 |12.89 11.84 [10.21 | 9.23
S 12.49 | 9.04 |10.80 12.37 [10.09 | 9.11 | 9.79
T 11.32 |10.42 |10.46 11.05 [11.80
U 11.04 10.60 [10.75 |11.14 |12.14 10.86 |12.64 12.38
\Y; 11.23 | 9.40 (10.08 [10.82 |11.82 11.69 |11.30 10.97 | 9.38 [12.31 |10.14
W 9.61 |9.93 10.86 [10.92
Index
- < 9.0 m/sec Maximum Value : 18.9 (H09)

9.0 <= <11.0 m/sec Minimum Value : 7.2 (W11)

11.0 <= <13.0 m/sec

13.0 <= <15.0 m/sec

15.0 <= <17.0 m/sec

Figure 2. Flow Velocity (m/sec) at Outlet Feeder of Wolsong Unit 1 — NUCIRC code result

>=17.0 m/sec
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