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Abstract In the power plant condenser consisted of various materials the most used sacrificial anode is

Zn electrode. As the present operating method is mostly based on the rule of thumb, many problems

have been caused. In this model of the cathodic protection system in condenser, the potential and the cur-

rent density distribution of it were compared with them of no protection case through the numerical

analysis. Also the effect by changing of the place where Zn anodes are attached was discussed. And the

corrosion rate corresponding to the effect was estimated. The results showed that the protection effect

varied according to the anode position. Consequently, the numerical analysis result demonstrated that if

the anodes were arranged in the proper place, the corrosion rate could be considerbly reduced.
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Fig. 1. Two-dimensional representation of condenser in
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Fig. 4. Condenser for the simulation
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Fig. 5. Polarization curve for carbon steel in flowing
seawater. The flow rate is 2(m/sec).
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Fig. 6. Polarization curve for Al Brass in flowing sea-
water. The flow rate is 2(m/sec).
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Table 1. Input data for simulation
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Al-Brass carbon steel l] seawater Zn
Density | , |
o 8.33 x10° 7.9 %10 ’ 0.997x10* | Zn
tg/m) | | | ,
Specific Heat ‘ ‘ \ &
900 ; 4179.6 | 394
(I/Kg-X) | !
Thermal Conductivity{ \
‘ 101 76 ‘ 0.609 1195
(W/m - K) | [ \
Resistivity ’ | . :
! 7.43x10°°* 98x10 * ! 100 596 x10 *
(£m) J | B l I
\ L A
N | o
—!r'/‘/
\\ \ |
I
ML K |
I
|
Ly
|z |
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\/” "
' : outward
] (out of surface)
| . anodic current
ct !
(_“-SH - av) i :current in the middle
H = -636 ! of seawater
I =-584 1/ : )
- 1/ : inward (into surface
J 532 ;/ . cathodic current
K = -480 !
L = -428 !
M = -376
Fig. 8. Current density in case of no protection in
I waterhox. Anodic currents are by vectors directed out-

Fig. 7. Equipotential line in case of no protection in
waterbox
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ward from surface, and cathodic currents are indicated
by inwardly facing vectors. The largest vector corre-
sponds to a current density 0.2104(mA/cm?).
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Fig. 9. Equipotential line in case of attaching Zn an-
odes to inlet pipe

BolFE3 glrh. =F Fig 8ell4 ol @A
% g3 ¢+ Uk

2y sl AW e WY ¥ o
eta7ko] Ewoa] e 98w El: anodic
_]

N

A5, 5 FAHFel d5+& s Al Brass
Zoz E#rlx gt} o]u) Al Brass® &3
Sole s WIHEHE cathodic AF7F H

o3

| AH+ cathode 5 & WAA A &} o]
dejol o8} HAFFE FAY A+ sASF
Zoj 4] WAYZ anodic DFo s cathode
T4 WA AR cathodic F-F FFwot
BlAlo] m&= zlojrh 8le ¥W A7}

el 4 Al Brass o2 @ FAAFR] &
g7t sleh A & FAMAR g 2.104A
m olZ RAEE2 #HAastw 2.39mm/yE A
A FAeo] dejuti gl Aelth o] e

o

% T .
27!

Fig. 10. Current density in case of attaching Zn anodes
to inlet pipe The largest vector corresponds to a cur-
rent density 0.1707 (mA/cm?).
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Fig. 11. Equipotential line in case of attaching Zn an-
odes to inlet pipe and waterbox wall
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Fig. 12. Current density in case of attaching Zn anodes
to inlet pipe and waterbox wall. The largest vector cor-
responds to a current density 0.2441 (mA/cm’).
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Fig. 13. Equipotential line in case of attaching Zn an-
odes to inlet pipe, waterbox wall and roof
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Fig. 14. Current density in case of attaching Zn anodes
to inlet pipe, waterbox wall and roof. The largest vec-
tor corresponds to a current density 0.233(mA/cm?).
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Fig. 15. Equipotential line in case of attaching Zn an-
odes to inlet pipe, waterbox wall and roof, specially 2
anodes in waterbox wall
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current density 0.2318(mA/cm’).
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Fig. 17. Equipotential line in case of attaching Zn an-

Table 2. Corrosion rate in galvanic corrosion area

odes to inlet pipe, waterbox wall and roof, specially 2
anodes in waterbox wall and 3 anodes in inlet pipe
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Fig. 18. Current density in case of attaching Zn anodes
to inlet pipe, waterbox wall and roof, specially 2 anodes
in waterbox wall and 3 anodes in inlet pipe. The largest
vector corresponds to a current density 0.3021(mA/cm’).

Attached Position of Zn Sacrificial Anodes Maximum Corrosion Rate in Galvanic Area
(mm per year)

(No Protection) 2.39

Inlet Pipe : 2 anodes 1.46

Inlet Pipe : 2 anodes 139

& Waterboxwall : 1 anode '

Inlet Pipe : 2 anodes

& Waterboxwall : 1 anode 1.33

& Waterboxroof : 1 anode

Inlet Pipe : 2 anodes

& Waterboxwall : 2 anodes 1.32

& Waterboxroof @ 1 anode

Inlet Pipe : 3 anodes

& Waterboxwall : 2 anodes nearly 0

& Waterboxroof : 1 anode




R R

Hr

ENCE TECHNOLOGY, Birmingham(1986)

3. R A Adey & S.M.Niku, Computer Model-
ing in Corrosion, pp. 248, ASTM, Philadel-

phia, (1992)

4. C.A.Brebbia, Topics in Boundary Element

Research, pp. 99, New York (1990)

5. SInagaki, N.Kikuna, T.Satou, Y.Nishino

& M Miyazaki,
(1993)

KN+ nEEE, 4, 401

6.

=1

L AAE N A9, 0152, 45

d s Bl HA iz dAdel 3 s AT 411

(. Prentice, R.A Holser, V.].Farozic, R.B.
Pond, Jr. and K.L.Cramblitt, Corrosion, 1,
75(1990)

ri)\_:’

[*X]

A 588 2], 5(7), 842(1995)

BB, SRS, BT, WKW DK

% 12 Handbook, pp. 99, 2% Mk, #33
(1994)



