5520 & 255

BaeEDLHE AL

2008 49 H CORROSION SCIENCE AND PROTECTION TECHNOLOGY

Sep. 2008

] Gumbel fREHHMNETER KEMRRE

IKF AE
MBI B A EHIS L, 3 215004

R AR R U B K AR G R UR R 3 B A B TV T P B SR R HEA TR R SR T 04T, P Gumbel 4% {8 50 i
RN AT T A5 0 R VA S8 B K T IR BE . PR B/ N7 Z2 R TR (4 THEE X Gumbel 53 o6 B9 S 550G L, 37 %8
Gumbel 537 BN K. S. 35 BERG K6 , i B wh 0B S8 RS (o S50 ). Gumbel A5 (B3 RS, B KB b o BE T (B T 5
KA EE I ; Gumbel 3 s MVLUE; K. S. 4656 5K ot R L

HESKS:TCI74 1 XEIRIRAD:A  XE4HS:1002-6495(2008 )05-0358-03

EVALUATION OF MAXIMUM CORROSION DEPTH OF PIPE
BY GUMBEL EXTREME VALUE PROBABILITY DISTRIBUTION

WANG Shui-yong ,REN Ai
Plant Life Management Research Center ,Suzhou Nuclear Power Research Institute ,Suzhou ,215004

Abstract ; Corrosion depth data of partial backwash pipes of a sea water system in nuclear power plant was
treated statistically using the exireme value probability distribution i. e. the so called Gumbel distribution.
And the maximum corrosion depth 10. 8 £ 1.3 mm of the whole backwash pipes had been predicted with
the return period which equals to 149. The corrosion depth data were subjected to Gumbel distribution
treatment and the parameters of its probability function were estimated by MVLUE method. The Gumbel
probability distribution was checked by Kolmogorov-Smirnov test and proved to be accurate. As a result,
the maximum depth predicted by it was confident.
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Table 1 Wall thickness and amount of data for each test site
where corrosion is most likely to be occurred
. min. amount . min. amount
NO. thickness thickness of test No. thickness thickness of test
mm . mm .
mm point mm point
TI -1 12.5,13.1,7.8,13.6,13.3 7.8 5 -1 12.4,12.7,13.2,13.2,13.7,12.2,13.1 12.2 7
T1 -2 - - - -2 12.0,14.6,14.3,13.2 12 4
T1 -3 13 13 1 T2 -3 13.3,12.0,12.5,12.8,13.8 12 5
T1 -4 13.4,11.9,11.4,10.9,11.8  10.9 5 ™ -4 12.0,11.0,9.9,11.9,12.0 9.9 5
El -1 10.5,11.1,8.9 8.9 3 E2-1 11.2,12.2,11.5,12.1 11.2 4
E1-2 9.6,11.3,11.4 9.6 3 E2-2 11.1,11.6,12.2,12.1 11.1 4
El -3 9.6,11.8,11.5 9.6 3 E2 -3 10.5,11.8,12.8,11.1 10.5 4
El -4 10.2,11.7,11.3,11.8 10.2 4 E2 -4 10.4,11.8,12.2,11.5 10.4 4
El1-5 11.6,11.3,11.4 11.3 3 E2-5 10.2,11.9,11.8,11.1 10.2 4
Table 2 Maximum local corrosion depth arranged in descending order with
MVLUE weight for estimation of parameters and cumulative probability
A deoth MVLUE weight calculation cumulative
e ek depf,mm a;(17,17) b,(17,17) a; * % b; - % probability
1 8.1 0.01656229 0.04221189 0. 134154549 0. 341916309 0.94
2 7 0.02131204 0.04534773 0.14918428 0.31743411 0.89
3 6.3 0.02571345 0. 04666492 0.161994735 0.293988996 0.83
4 6.3 0. 03000392 0.04681091 0. 189024696 0.294908733 0.78
5 6 0. 0342856 0. 04597681 0.2057136 0.27586086 0.72
6 5.9 0. 03862595 0.04421234 0.227893105 0. 260852806 0.67
7 5.7 0. 04308166 0. 04149056 0.245565462 0.236496192 0.61
8 5.5 0.04770896 0.03772341 0.26239928 0.207478755 0.56
9 5.4 0. 05257095 0. 03275743 0.28388313 0. 176890122 0.5
10 5 0.0577446 0. 02635395 0.288723 0. 13176975 0.44
11 4.8 0.0633318 0.01814828 0.30399264 0.087111744 0.39
12 4.7 0.06947633 0. 00756985 0.326538751 0. 035578295 0.33
13 4.6 0.07639781 —-0.0063226 0.351429926 —0.02908396 0.28
14 3.9 0. 08446549 -0.02522111 0.329415411 —-0.098362329 0.22
15 3.9 0.09439396 —-0.05261839 0.368136444 -0.205211721 0.17
16 3.7 0. 10796149 -0.09779396 0.399457513 -0.361837652 0.11
17 2.9 0.13636371 -0.253312 0.395454759 —-0.7346048 0.06

sum

4.622961281

1.23118621
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