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ABSTRACT

3D FEM modeling based on 3D CAD data has been performed to evaluate the efficiency of CP system in a
real operating nuclear power plant. The results of it successfully produced sophisticated profiles of electrolytic potential
and current distributions in the soil of an interested area. This technology is expected to be a breakthrough for
detection technology of damages on buried pipes when it comes into combining with a brand of area potential
earth current (APEC) and ground penetrated radar (GPR) technologies. 2D current distribution and 2D current vectors
on the earth surface from the APEC survey will be used as boundary conditions with exact 3D geometry data
resulting in visualization of locations and extents of corrosion damages on the buried pipes in nuclear power plants.
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(c) Extraction of buried pipes

Fig. 1 3D model extraction from thedrawing of a operating
nuclear power plant
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(b) Mesh generation of a sub-domain

Fig. 2 Application of a soil domain block and mesh
generation for a intagliated sub-domain
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Table 1. Parameters for simulation runs

Parameter Value Description
c 0.02 S/m Soil conductivity
Euq cs 071V Equilibrium potential of carbon

steel (vs. CSE*)

Exchange current density of
carbon steel

Butler-Volmer coeftficient (+)

Butler-Volmer coefficient (—)

io cs 9.31¢™*A/m’

O 0.5
Oc 0.5

Tapp 0.3~0.65A Applied total current
* CSE: Copper-Copper Sulfate Electrode(Cu/CuSOy)
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Fig. 3 Electrolytic potential distributions on buried pipes
with various applied currents
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Volume current vector and iso-surface current
components(iy, iy, i,) distributions(xy-plane, 0.65A)
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Fig. 5 Volume current vector and iso-surface current
components(iy, iy, i,) distributions(yz-plane, 0.65A)
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(a) xy direction

(b) xyz direction

(c) magnified xyz direction
Fig. 8 Surface current vector and surface current density
distributions(applied total current: 0.55A)
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Fig. 9 Example of data from GPR ana1y51s on a city
ground structures
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