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Abstract

Starting from the characteristics of 3LPE external coating and cathodic protection for offshore
pipeline, this article analyzes the mechanism of cathodic disbonding and required properties, car-
ries out cathodic disbonding tests based on different cathodic protection current density applied
on coated samples at certain temperature, then analyzes the relationship between coating failure
life and index of cathodic protection using Arrhenius model and inverse power law model, and
puts forward a recommended maximal cathodic protection current density for offshore pipeline at
a certain design life of coating.
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Table 1. List of requirement for cathodic disbonding distance of different standards
= 1 NEWREX R R B R EKTIR

brifES A% 3 25 BE 25 /mm
<6 (657C, 48h, -15V);
GBIT 23257 s
! <15 (mmfEREE, 30d, -1.5V)
<7(23C, 28d, -15V);
1SO 21809-1 <7(65C, 24h, -35V);

<15 (I KEAEREE, 28d, —1.5V)

<12 (20°C, 28d, -1.5V);
CSA_Z245.20/21 AT E R (KR ERE, 28d, —1.5V);
<7(65°C, 24h, -35V)

Table 2. Test result of disbonding distance for 1st sample group
%2 8 LERHABESMIER

FIBHE 2 /em

It [h]

1# 24 3 a4
3K 2.98 3.9
9K 4.47 4.08 4.85 4.65
16 K 452 4.68 5.01 4.7
39 K 5.43 5.36 5.68

Figure 1. Morphology after disbandment of 1% sample group
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Table 3. Test result of disbonding distance for 2™ sample group

%3 B2 ANEREEENKER

. FIBFEE /cm
I} j]
1# 2# 3#
3K 4.22 4.33
9K 6 55 6.5
16 K 6.78 5.98
30 kK 7.23 6.53 N
60 K 8.04 6.64 -

%5 3 LRI 50.0 mA/em? (fJHL R A FERS, W15 1R HAL 91,28 Vvs.CSE, ANl ]S )
FAR R IS R0 4 o

Table 4. Test result of disbonding distance for 3" sample group

% 4. 8 3EREIBEENNER

B B lem

i [a]

1# 2 34 a4
9K 3.45 3.65 I T
16 % 430 5.08 4.49 4 '
30 % 457 5.58 5.16 417
39 K 6.31 7.67 T o

2% 55 4 ZHARFEHE N 100.0 mA/em? () HLIALES FERS, WIS 0AE FBAL —1.30 Vvs.CSE, AN RIS Al 5 1
A s A SR e 5 i

Table 5. Test result of dishonding distance for 4™ sample group

% 5. 8 AERHHBEBMUKER

. FIBFEE /cm
it (]
1# 24 34 44
9k 3.67 3.15 T T
16 5.09 511 5.29 6.1
30 K 53 7.08 8.02 7.77
39 K 6.18 7.63 I T

%5 5 4R FER N 156.2 mA/em? () HLIFES FER, RE FL A7 N—1.33 Vvs.CSE, N [E] I 1] Jim 1 B A %1
SR EE B2 6 Ars .

Table 6. Test result of dishonding distance for 5" sample group

% 6. 8 5 HINERBEENKER

\ B B lem
i [a]
1# 2#
9K 2.96 4.79
16 K 8.46 8.23
30 K 12.23 10.92
60 K 12.53 10.48
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Table 7. Test result of disbonding distance for 6th sample group
%= 7. % 6 ARMHHBEBMUKLER

B B /em

I [f]

1# 2
3K 7.89 7.62
9K 10.46 12.01
16 K 11.95 11.66
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Figure 2. Analysis of life characteristics under different current densities
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Table 8. Life characteristics of failure under different current densities

8. TRIBREEFM THIKXE B

s HL 2 FEImA-cm 2 R TF 4
1 133 239
2 15.6 133
3 50.0 1.85
4 100.0 0.55
5 156.2 0.25
6 3125 0.12

AR A5 21 S50 P 3 T N IR A i, AT ARG 2> 3(5) 2 372 T B A R B 48 R ) U A A B 22
LU FEANR E 5 AR SR R AN 3 s MBI AT LUE Y, 5 diAE 5 A s L A RIS R et R &,
i H oringin BAFHEAT LA A, SRGFF LA (). FETHIMFI R LIngs R, R S, &
J2 I PR AT i Bk e o
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Hrp
5733‘ﬁﬁﬂ
| NS

1]

i
B QH

<& g

=

l/cmz/mA

0.00 -

-0.01
0.04979 0.36788 271828 20.08554 14841316

TRERZ s/ F

Figure 3. Life expectancy model based on the law of cathodic disbondment
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Figure 4. Life analysis of coating failure at —1200 mVvs.CSE
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