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Line Graph: Normalized concentration (1)
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Figure : Normalized concentration vaviation for vavied applied curvent demsities in the case
of tertiary curvent distribution.
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potential and concentration distributions along the cathode of a rotating cylinder Hull
cell,” Electrochimica Acta, vol. 52, pp 3831-3840, 2007.
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Line Graph: Local current density, Electrode Reaction 1 (A/m
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Figure : Electrode current densitiesatt=0and t =72 h.
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1. K.B. Deshpande, “Validated numerical modelling ot galvanic corrosion for couples:
Magnesium alloy (AE44)-mild steel and AE44-aluminium alloy (AA6063) in brine
solution,” Corrosion Science, vol. 52, pp 3514-3522, 2010.
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AR/R=(7.22*10%)P
where, P is the pressure difference across the
diaphragm, AR is the change in resistance and R
is the resistance.
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Bh & O #E AT

COMSOL

SIMULATING
CORROSION
PROTECTION OF AN
OIL PLATFORM

Corrosion is the unrelenting enemy of steel stuctures,
costing the U.S. alone zn estimated $170 billion a year.
The oil and gas industry, with many complex components
constructed to withstand harsh environmental effects,
takes on a sizeable share of these costs.

by ANNETTE MEINERS

From production platforms to oil production
sirings, corrosion begirs the: day the steel s
caat, necessitating that a protection strategy
be implemented from the star.

Offshore structures immersed in
seavater can be guarded against
cofrosion using cathodic protection.
Struscturnes such as oil platforms, which
exist both in and out of the water due

reduction takes place at the surface of the
steed structure.

An example geometry of an cil
platform structure is shown in Figure 1,
where 20 cylindrical sacrificial ancdes
have been placed relatively close around
the oil platform.

The polarization of the anodes and
the axygen reduction reactions corurring

Surface: Electrclyte potentisf (V)

Surtace: Electroiyte potential (V) fed

a0

FIGURE 1.40 cylindrical sacrificial
arodes susrnaund an ofl platioem structune
immersed in seawater o protect the
structure fram conosian.

FIGURE 4. Left: Electrolyte potential on the sacrifical anodes and on the platform. Right:
Electrolyte potential on one of the legs of the platform structure.
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