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Galranic Anode Cathodic Protection System
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Corrozion occurs where current leaves the Sacrificial Anode.
Electrolyte conducts the current to the cathode.
IMo corrosion takes place at the cathode.
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mpressed Curment Cathodic Protedion System
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Impressed current systems are used forlarge diameter prpe, bare pipe,
tank farms and structumes requinng large amownts of current
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0.85 + IR IR
2. 100mv
0.2-0.5 24 48
100mv
3- 7
~1.10V CSE
1.5V CSE
1.1V CSE ~1.15V CSE
20 . 100
. 1.75V CSE:
155V CSE
mm
Kg A B C D E
9D2 4.08 60.9 76.2 549.3 432 152
14D2 | 6.35 69.9 76.2 850.9
2002 | 9.07 69.9 76.2 1213
9D3 4.08 88.9 95.3 3524 432 152
17D3 | 7.71 88.9 95.3 641.4 483 165
3205 | 1451 139.7 1461 504.8 762 203
48D5 | 21.77 139.7 1461 765.2 450 254
AZ63B AZ63C AZ63D AZ31
AL 0.01 5.30-6.70 5.30-6.70 5.0-7.0 25323
Zn 2.50-3.50 2.50-3.50 2.0-4.0 0.6-1.4
Mn 0513 0.15-0.70 0.15-0.70 0.15-0.70 0.20
S 0.05 0.10 0.30 0.30 0.10
Cu 0.02 0.02 0.05 0.10 0.015
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Ni 0.001 0.002 0.003 0.003 0.001
Fe 0.03 0.005 0.005 0.005 0.002
Other 0.05
Impurity 0.30 0.30 0.30 0.30 0.30
Mg Mg Mg Mg Mg Mg
-V Ah/Kg %
1.70-1.75 2200 50
AZ63 1.50-1.55 2210 50
AZ31 1.57-1.67 2210 50
B | xtx8766
UxZxQ
| = (Amps)
t= (years)
= (0.5
= (2200 Ah/kg)
Q= 85%
W= (Kg)
, 15
1.1V CSE 40 °C
60 °C
40°C
AL Cd Fe Cu Pb S Zn
0.3-0.6 0.05-0.12 0.005 0.005 0.006 0.125 Balance
\Y
-1.05-1.09 820A.h/Kg 90%
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VV::IXtX8766
UxZxQ
I = (Amps)
t= (years)
U= (0.90)
Z= (827 Anh/kg)
Q= 85%
W= (Kg)
1.05V CSE
Z=2000-27(T-20), (T °C)
VV::IXtX8766
UxZxQ
I = (Amps)
t= (years)
U= (0.95)
= (2000Ah/kg)
Q= 85%
W= (Kg)
305
19%x9.5mmx305m
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Ra= (ohms)
p= (ohm-m)
= (m)
r= m
-1.0V
V =
-1.75V,
I = AV/Ra

AV =V + 1.0

-1.55V; -1.10V
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13 159
30 . 15
1. A=nxDxL
D = 159mm
L = 13 x 10° m

A = 3.14 x 0.159 x 13000 = 6490m?

2 Il =AxCdxE
| =
Cd= 10mA/m?
E = 98%

I = 6490 x 10 x 2% = 1298mA

3
W= | xtx8766
UxZxQ
I = (Amps)
t= (years)
U= (0.5)
Z= (2200 Ah/kg)
Q= 85%
W= (Kg)
1.298 x 15 x 8766
= = 183 Kg
0.5x 0.85x%x 2200
7.7 24
4
Ra:{ P J In[ﬁj—l
2-m-L r
Ra= (ohms)
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p= (ohm-m)
L= (m)
r= m
7.7Kg =762mm = 152mm.
Ra= 30 In M -1|=16.9 Q
2x3.14x0.762 0.076
-0.55V -1.0v, 1298mA,
10-055 0.35 Q , 17.5Q
1.298
-1.0v, -1.75V,
0.75V
0.75/17.5=43 mA, 1298mA 1298743
= 30.1 30
30
30 433
5
_ I xtx 8766
UxZxQ
1.298 x t x 8766
= =30X7.7
0.5x 0.85x%x 2200
t =19 yrs.
19
5
1.5 3
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8.4 kg/A.a
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5 10 A/m?
2.3
Si02
200% 10-4 % 40% 4.5 % Cr
5 80 A/m2
0.5 kg/A.a
2.5
12 14V 40
50 V
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60
10-7 Q .m

100 A/m?
2 mg/A.a,

60

82 mA/m
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D
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1)
1/208
2)
3 Cc2 P2
4) X10

5) p=2mtsR p Sm

TD-830

b. Im
3 5cm
500V
10
a Val;
(-0.85 -1.5V), a Va2,

Va2 Val, Va2 Vb

120 7/ )
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2-3
1
2
2.
1.
2
3. NACE "Control of Pipeline Corrosion™ 2001 edition.
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