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Abstract
Pipe wall thinning due to erosion-corrosion raises severe plant and personnel safety.
Effective inspection program is required to prevent piping failure caused by erosion-
corrosion. Chec Family of Codes developed by EPRI was used to predict erosion-
corrosion rates in piping components and to calculate the time remaining before
reaching user defined acceptable wall thickness. The rate of wear rate depended on
water chemistry and design factors. Erosion-corrosion evaluation by codes is to be

useful to utilities.
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Table 1. Chemistry history data

Case Amine type pH Oxygen(ppb) No. of hours
A ammonia 9.00 5 60900
ammonia 9.30 5 39100
B ammonia 9.00 5 40600
ammonia 9.30 5 26000

Table 2. Design condition for piping segment

Segment Pressure(psig) Temperature( ) Enthalpy
name design operation design operation (Btu/lbm)
sl, s2 400 315.3 390 363 336.14

s3, s4, s5
s6, s7, 1550 1155.3 450 365 338.83

s8, s9, s10




Table 3. Erosion—corrosion calculation data of segment s4 and s5

Component Geometry Thickness Erosion Rate Component Predicted
Name Code @in) (mils/year) Time to Tcrit (hrs.)
Init. Pred. Terit Avg. Cur. Terit Inspetion
sS4
t1 11 0.375 0.254 0.264 16.0 10.3 —8805
p2 61 0.375 0.302 0.264 9.6 6.2 54453
e3 2 0.375 0.281 0.264 12.3 7.9 19537 0}
v4 22 0.375 0.254 0.264 16.0 10.3 —8805
p5 58 0.375 0.324 0.264 6.7 4.3 122229 0}
e6 2 0.375 0.281 0.264 12.3 7.9 19537
p7 52 0.375 0.314 | 0.264 8.0 51 86082
e8 2 0.375 0.281 0.264 12.3 7.9 19537 0}
P9 52 0.375 0.314 | 0.264 8.0 51 86082
elO 2 0.375 0.281 0.264 12.3 7.9 19537 (0}
ril 17 0.312 0.215 0.211 12.7 8.2 4540
el2 2 0.312 0.188 0.211 16.3 10.5 —19355 0}
p13 52 0.312 0.231 0.211 10.6 6.8 26187
S5
pl 10 0.375 | 0.254 0.264 | 16.0 10.3 —8805
t2 13 0.375 | 0.254 0.264 | 16.0 10.3 —-8805
e3 2 0.375 | 0.281 0.264 | 12.3 7.9 19537 (o}
v4 22 0.375 | 0.254 0.264 | 16.0 10.3 —8805
p5 58 0.375 | 0.324 0.264 | 6.7 4.3 122229 (0}
e6 2 0.375 | 0.281 0.264 | 12.3 7.9 19537 (0}
p7 52 0.375 | 0.314 0.264 | 8.0 51 86082
e8 2 0.375 | 0.281 0.264 | 12.3 7.9 19537 (o}
P9 52 0.375 | 0.314 0.264 | 8.0 51 86082
el0 2 0.375 | 0.281 0.264 | 12.3 7.9 19537 (o}
ril 17 0.312 | 0.215 0.211 | 12.7 8.2 4540
el2 2 0.312 0.188 0.211 | 16.3 10.5 —19355 (o}
p13 52 0.312 0.231 0.211 10.6 6.8 26187




Table 4. Erosion—corrosion calculation data of segment s7 and s8

Component Geometry Thickness Erosion Rate Component Predicted
Name Code @in) (mils/year) Time to Tcrit (hrs.)
Init. Pred. Terit Avg. Cur. Terit Inspetion
S7

pl 57 0.844 0.755 0.684 11.7 7.5 83034

v2 20 0.844 0.666 0.684 23.4 15.0 —-10522

p3 70 0.844 0.666 0.684 23.4 15.0 -10522

e4 1 0.844 0.737 0.684 14.0 9.0 51848

e5 2 0.844 0.707 0.684 18.0 11.5 17422 0}

p6 52 0.844 0.755 0.684 11.7 7.5 83034

e7 2 0.844 0.707 0.684 18.0 11.5 17422 6}

P8 52 0.844 0.755 0.684 11.7 7.5 83034

e9 2 0.844 0.707 0.684 18.0 11.5 17422 0}
p10 52 0.844 0.755 0.684 11.7 7.5 83034

ell 2 0.844 0.707 0.684 18.0 11.5 17422 (6}
v12 8 0.844 0.666 0.684 23.4 15.0 —-10522

p13 58 0.844 0.769 0.684 9.8 6.3 118675

eld 2 0.844 0.707 0.684 18.0 11.5 17422 6}
p15 52 0.844 0.755 0.684 11.7 7.5 83034

S8

pl 57 0.844 0.755 0.684 11.7 7.5 83034

v2 20 0.844 0.666 0.684 23.4 15.0 —10522

p3 70 0.844 0.666 0.684 23.4 15.0 —10522

e4 1 0.844 0.737 0.684 14.0 9.0 51848

e5 2 0.844 0.707 0.684 18.0 11.5 17422 o}

p6 52 0.844 0.755 0.684 11.7 7.5 83034

e7 2 0.844 0.707 0.684 18.0 11.5 17422 o}

P8 52 0.844 0.755 0.684 11.7 7.5 83034

e9 2 0.844 0.707 0.684 18.0 11.5 17422 o}
p10 52 0.844 0.755 0.684 11.7 7.5 83034

ell 2 0.844 0.707 0.684 18.0 11.5 17422 (o}
v12 8 0.844 0.666 0.684 23.4 15.0 —10522

p13 58 0.844 0.769 0.684 9.8 6.3 118675

ela 2 0.844 0.707 0.684 18.0 11.5 17422 (o}
p15 52 0.844 0.755 0.684 11.7 7.5 83034
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Fig. 1. Data entry forms (a) case data form (b) segment data form
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Fig. 2. Plant configuration of A nuclear power plant: (a) plant configuration
(b) calculated line (c) segments(s3, s4, sb, s6, s7, s8) of the

calculated line
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Fig. 3. Tpred/Tcrit ratio of components in segment
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Fig. 4. Cumulative no. of components time to Tcrit of

segment s3, s4 and s5
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