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A Study on Numerical Analysis and Wall Thinning Effect in Accordance
with the Eddy Current of MFIV Lower Body

Kyeong Mo Hwang, Tae Eun Jin and Kyung Hoon Kim

Key Wonds: Main Feedwater Isolation Valve(5

Corrosion(+ 5714 %4)),  Local Velocity(ZFH-4%)

. A numerical analysis study has performed in terms of fluid dynamics to identify the wall thinning
. generated in the main feedwater isolation valve body of a nuclear power plant. To review the relations
between flow characteristics and the wall thinning induced by flow accelerated corrosion (FAC),
- nimerical analysis using FLUENT code and ultrasonic tests (UT) were performed. The local velocities
according to the analysis results were compared with the distribution of the measured wall thickness by
ultrasonic tests. The comparison results show that the local velocity in the x-direction had no correlation
with the wall thinning but the local velocity in the y-direction and turbulence intensity had a great influence on
that. These results provide a good match to those of the previous studies - locations colliding vertically against
* components undergo severe wall thinning. These results may be utilized to the design modification and
the wall thinning management for main feedwater isolation valves for preventing the wall thinning

degradation.
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Table 1 Bouhdary conditions
Items Units Values Remarks
Type - - Velocity Inlet
Inlet
velocity m/sec 498 -
s | Incompressable
Pressure Pa 1.01x10 fluid
Density kg/m® | 831.58 -
Cp Jkg-K | 4,655.54 -
Inlet Thermal
conductivity WimK | 06422 )
Viscosity ~ |kg/m-sec| 1.17x10" -
Turb. Kinetic| 2, 2
Energy m’/sec 1.0
Turb.
Dissipation | m¥sec’ 1.0
Rate
Qutlet| Type - - Outflow

Fig. 4 Flow path configuration
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"Fig. 5 Vector configuration and data acquisition
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Table 2 Analysis results

Points’| D" | ¥ V, |P(x10, Pa I:;‘;"l’;‘é‘f;
W-1 | 009 | 0.0830] 0.0341] 101305 | 162679
w2 | 018 | 0.1581] 0.0290] 101305 | 22.5756
W3 | 027 | 00737]-0.1499] 101306 | 31.5031
W | 036 | -02726] -0.0819] . 101301 | 31.5132
W-5 | 045 | -03618] -00270] 101299 | 30.7498
W6 | 0.54 | 03411} -0.0007] 101298 | 29.5498
W-7 | 062 | -02869] 0.0303] 101209 | 27.6929
w8 | 071 | -02173] 0.0153] 1.01300 | 26.2038
w-9 | 080 | -0.1764| 0.0094] 101301 | 207162
W-10 | 0.89 | -0.1082| 0.0112] 1.01302 | 17.7619
W-11 | 098 | -0.0334] 0.0115| 1.01302 | 13.7330
S1 | 009 | 00226 0.1150] 1.01305 | 13.3500
S2 | 018 | -00071] 0.0602] 1.01304 | 228352
S3 | 027 | -00071] 02586 101304 | 33.9283
S-4 | 036 | -0.1759 -0.1010] 1.01301 | 33.3839
S5 | 045 | -0.1839] 0005s| 101297 | 33.1417
S6 | 054 | -01618] 0.0406| 1.01298 | 330241
S7 | 0.62 | -0.1456] 0.0657] 1.01299 | 305751
S8 | 071 | -0.0048] 0.0545| 101300 | 272510
SO | 0.80 | -0.0264] 00683 101301 | 234084
S-10 | 0.89 | -0.0017| 0.0658] 101302 | 207619
S-11 | 098 | 00038 0.0348] 101302 | 14.7330
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o1 \/ Table 3 Measured wall thickness (mm)
\ / o eints) w.3 | wog | W5 | W6 | W7 | Weg | W0 | wa10

020
\./ 1 38.40|37.69(36.62|36.09(35.17|33.21 | 33.18 | 34.58
030

g
2

§

‘Turbulence Intensity, %

S
2

Vy

2 38.39]37.71 | 36.60 | 36.09 | 35.17 | 33.20 | 33.19 | 34.62

0.40 3 38.40 ( 37.70| 36.58 | 36.12  35.16 | 33.19 | 33.20 | 34.60
p*

: Avg. |38.40137.70]36.60|36.1035.17 | 33.20 { 33.19 | 34.60
Fig. 7 V, profiles of MFIV seat bottom *Fig 5 %
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Table 4 Wear evaluation results

Items Units Valuls
Initial Thickness mm 53.594
Minimum Allowable Thickness (Zerir) mm 14.224
Minimum Measured Thickness (Toin) mm 33.200
Wear Rate mm/yr 1.252
Residual Lifetime EFPY 15.159

F4AYWE Wre) IR gFUsst wn
A0 & uF 4L B3] 935l

HA257 BYE Yoz FSAEE HIL
13tk Table 4= 2437l 23S AAF Ro|
o WeEA 3R %7|FAE 53.594mmo]
ASME NC-3500"7¢] 4] (11)o] @& Hie7F
Zl(Minimum Allowable Thickness, T} 14.224
mm©] ¢},

ol

}

i J[N'
3R oX T N

O

tow=0.4t,+02 for d <1,270mm (11)

o714 1= ASME Bl16.34ac] AAE Hx A
A Jehdu. % 16.3EFPY(Effective Full
Power Year) &A% Ao =x FHAFAE
33.2mm% 3 °]E Fig. 129 D7} 0.8% #¢ojt}.
27157 2 8 FAE gz & 48 E
I HAQTFFAE e o FgFgL 77
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