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Identification Method of AC Interference Corrosion Risk of Pipeline
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ABSTRACT: The work aims to put forward a method for AC interference corrosion risk assessment. According to field test
parameters, physical and chemical property parameters of soil and corrosion test results, GRA and FAHP were used to combine
the soil environment and the cathodic protection state along the oil and gas pipelines with the corrosion rate of AC interference.
The contribution weight of each key factor affecting AC interference corrosion was determined. Referring to the current stan-
dards of soil corrosivity and AC interference assessment and comprehensively considering soil corrosivity, AC interference cur-
rent density, damaged area of coating and operation life, an AC interference corrosion risk identification method integrating AC
interference and soil corrosivity assessment was established. Its application on site shows that the assessment results of this
method are consistent with the internal detection results of pipelines.
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Tab.1 Field test results

Wk pl(Qm)  Vac/V Jacl(Am?>) VoV
YQP-928 1507 0.59 0 -1.15
YQP-998 27.63 2.2 3.56 -0.93
YQP-1071 27.63 1.52 0 -1.26
YQP-1074 32.66  4.31 15.19 -1.19
YQP-1077 17.58  3.74 10.34 -0.95
YQP-1090 37.68  4.32 4.02 -1.17
YQP-1095 7536 4.85 0 -1.19
YQP-1103 2135  3.81 12.06 -1.17
YQP-1105 2638  6.25 4.65 -1.12
YQP-1113 188.4  11.06 18.48 -0.99

LtL-72 1507  0.33 6.75 -1.16
LtL-131 13.82  11.54 7.32 -0.95
LtL-154 3.77 0.2 1.68 -1.20
LtL-165 6.28 0.18 0 -1.27
LtL-184 1256 0.62 6.88 -1.05
LtL-195 11.3 0.74 8.04 -1.30
LtL-199 15.07 1.7 6.8 -0.98
LtL-231 46.47 223 8.79 -1.00
LtL-233 38.94  2.68 12.06 -1.01
LtL-240 42.7 2.65 9.34 -1.04

MR LRI, DL 1~9 bR EE v 0 R #a) i R R 2
RSO B TR RE M
[1.00 2.50 2.70 2.60 1.00 1.70 2.60 |
0.40 1.00 1.50 1.50 0.40 0.67 1.00
0.37 0.67 1.00 1.00 0.40 0.67 1.00
0.38 0.67 1.50 1.00 0.40 0.67 1.00
1.00 2.50 1.70 1.50 1.00 1.50 2.50
0.59 1.50 1.00 1.50 0.67 1.00 1.00
0.38 1.00 1.00 1.00 0.40 0.67 1.00
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[1.0000 2.1793 2.7593 2.5089 1.2051 1.8170 2.5872]
0.4589 1.0000 1.2661 1.1512 0.5530 0.8338 1.1872
0.3624 0.7898 1.0000 0.9093 0.4368 0.6585 0.9376
Q'=|0.3986 0.8686 1.0998 1.0000 0.4803 0.7242 1.0312
0.8298 1.8083 2.2896 2.0819 1.0000 1.5077 2.1468
0.5504 1.1994 1.5186 1.3808 0.6632 1.0000 1.4239
10.3865 0.8423 1.0665 0.9698 0.4658 0.7023 1.0000 |
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Tab.2 Results of physical and chemical property analysis of soil
B pii ERTRERE ke ) St Sk,
COy~ HCO; cr el
YQP-928 6.52 0 0.976 0.141 8 0.3792 0.40 14.30
YQP-998 6.53 0 0.732 0.567 2 0.2592 0.20 6.15
YQP-1071 6.83 0 0.488 0.283 6 0.283 2 0.30 8.00
YQP-1074 6.42 0 0.488 0.283 6 0.292 8 0.50 9.74
YQP-1077 6.59 0 0.488 0.1418 0.2917 0.30 32.2
YQP-1090 7.22 0 0.976 0.425 4 0.297 6 0.20 7.62
YQP-1095 6.81 0 7.320 0.567 2 0.273 6 0.10 4.70
YQP-1103 5.90 0 0.976 0.567 2 0.3312 0.20 9.86
YQP-1105 6.46 0 0.976 0.709 0.326 4 0.20 12.20
YQP-1113 6.74 0 0.488 0.425 4 0.364 8 0.40 11.06
LtL-0005 8.43 0.121 0.415 0.113 0.576 0.089 13.71
LtL-0017 8.04 0 0.384 1.531 0.451 0.105 9.75
LtL-0033 8.11 0.096 0.293 0.851 0.441 0.296 8.74
LtL-0072 8.11 1.272 0.732 5.586 9 0.484 8 2.70 17.96
LtL-0154 7.37 0 1.464 0.425 4 0.3312 0.10 21.32
LtL-0165 7.48 0 4.880 0.567 2 0.302 4 0.60 13
LtL-0184 7.86 0 0.488 0.496 3 0.408 0 0.20 19.10
LtL-0195 7.15 0 12.20 0.567 2 0.5520 0.60 26.88
LtL-0199 7.40 0 0.488 0.567 2 0.465 6 0.70 17.10
LtL-0231 7.81 0 0.976 0.283 6 0.254 4 0.10 6.18
LtL-0233 7.23 0 1.952 0.992 6 0.364 8 0.10 12.32
LtL-0240 6.84 0 0.488 0.354 5 0.3216 0.10 13.70
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Tab.3 Corrosion rate of X70 pipeline steel base material under different corrosion environment
PR LY ARAEE A ) pH ARAWRRKEN L) 4 (- )
BRIEREN  BRIREEN  SUEER BRERA
-0.7 100 7 0.5 7 1 1 0.513
-0.85 100 7 0.5 7 1 1 0.401
-1.2 100 7 0.5 7 1 1 0.433
-0.85 10 7 0.5 7 1 1 0.002
-0.85 30 7 0.5 7 1 1 0.008
-0.85 50 7 0.5 7 1 1 0.079
-0.85 100 7 0.5 7 1 1 0.411
-0.85 120 7 0.5 7 1 1 0.539
-0.85 100 6 0.5 7 1 1 0.156
-0.85 100 7 0.5 7 1 1 0.403
-0.85 100 8 0.5 7 1 1 0.279
-0.85 100 9 0.5 7 1 1 0.036
-0.85 100 7 0.1 7 1 1 0.071
—-0.85 100 7 0.5 7 1 1 0.070
-0.85 100 7 1 7 1 1 0.170
-0.85 100 7 1.5 7 1 1 0.084
-0.85 100 7 0.5 3 1 1 0.023
-0.85 100 7 0.5 5 1 1 0.054
-0.85 100 7 0.5 10 1 1 0.029
-0.85 100 7 0.5 15 1 1 0.033
-0.85 100 7 0.5 7 0.5 1 0.177
-0.85 100 7 0.5 7 1 1 0.246
-0.85 100 7 0.5 7 1.5 1 0.563
-0.85 100 7 0.5 7 2 1 0.534
-0.85 100 7 0.5 7 1 0.7 0.282
-0.85 100 7 0.5 7 1 1.4 0.310
-0.85 100 7 0.5 7 1 2.1 0.280
-0.85 100 7 0.5 7 1 2.8 0.297
R4 WREXBEOWAEEHEER
Tab.4 Results of GRA
WFRERER BIRAR HLAL AL HL L 7 pH BRIRE T BRREMRET  HET WRRET
FIR 0.6215 0.721 0.622 0 0.603 0.611 8 0.725 1 0.668 9
x5 =AEHBHPOCEMHBRESR
Tab.5 Reference value of triangular fuzzy number center value m
[SES S EX 4 (1,1.1)  [1.1,1.2)  [1.2,1.3)  [1.3,1.5) [1.52) [23) [3.4) [4,+%)
m HUH [1,2) [2,3) [3,4) [4,5) [5,6) [6,7) [7,8) [8,9]
*6 EAZEXNTHREHNNEHFRF
Tab.6 Contribution weight of factor layer for target layer
FSES TG FL A AET B P AP v oz TR AR B 1 pH e BRI AR
& 0.23 0.2 0.14 0.13 0.13 0.09 0.08
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K, T j»jjéﬁ?@ B, Tab.9 Corrosion risk assessment of AC interference
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Tab.7 Soil corrosivity assessment : ™
28 LSS gl RSV U0 ok S PR 22 L3 1 By
(7,9] 1 XU AN 5 1, XF BRI AR DL R a3+
o (6.5, 7] 4 B S0, YQP-1103 . YQP-1105 Mli&#E 13 pH
(6, 6.5] 7 {H/NT 6.5, LtL-0072. LtL-0154 Wlmi 5 8 7%
<6 10 TR AR B T B i 8K T 0.01%, LtL-0072 Ik
0,005, 0.01] A YQP-1105 A LNG %838 16 Hb B (I A 4 398 5
Cl R 0% © 01’ o] ; TKERIE 10%~30%, 7 2o 5 KT
'>0’1' 0 PIAEdbH LNG i LtL-154 M5l ik i 47 52
: TP o MR PR R B B0 17 S K i A 2 P 1 AL
< 4 AN L SURL ~
=0.009 : PEREA BT BIRARA R-12 V., S F i
SO Ft 4 8% (0005, 0.01] 4 MR 1.68 A/m®, pH (L 7.37, SEST Hk 5K
(0.01, 0.1] 7 H0.042 5%, BRI E T R0 50N 0.033 1%, ik
>0.1 10 BH 01%, &KERN 21.32%, B wk 46 m
<0.05 1 6.5 cm®, 1% LNG 48 ¥ i i 5 4y 30 a, 7 2013 4F
N (0.05,0.1] 4 11 A= iEi7la, BiTFERATER T 80% L
R TR 0.1,0.75] 7 . AR 7—0 A4S KBTS, I 10, 11,
~0-73 10 £10 BREH R+ A METENES
(3, 7]5>40 1 Tab.10 Assessment score of cathodic protection and
P (7, 10]%(30, 40] 4 soil corrosivity
RO (10, 12]8(25,30] 7 ARAE AL ERREUE PSS R
(12, 25] 10 AR A 3 e A7 12V 1 0.2
pH 7.37 1 0.1
#8 FTHEZXFM AETHREM 0042 5% 7 0.15
Tab.8 Interference factor assessment - ’ '
i s 0.033 1% 7 0.1
WK WL Sl R
&b 0.1% 4 0.15
[-0.85, -1.2] o :
Py 12, -1.5] & 21.32% 10 0.2
RV (F28H15—0.85) 7 £11 FHREFINES
JeFAR P 10 Tab.11 Assessment score of interference factor
o =30 : W fi i b fEURHLE s
R TR (30, 60J 4 SHRTRARHE 168 A’ |
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~100 10 1577 )5 2 Al 4 i AR 6.5 cm 10
‘ =04 1 Z BT BT PR - BB IEAE T, IR s
P i ~10 4 VPSS 1.67. MR 9 WA, % LNG i
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S 10 FOAEIESE NG 38 RIS AR, eI 40 i
o IE AR A i 80% ! {37 8 3 FE 7 07 R AT R AR, 2SR I 12,
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Tab.12 Scores of each parameter and results of risk identification
WA pH CI" SO  &#hmE  fkE BIIAR O 4 FLAL A L VL 2 IR 5 2
YQP-928 4 7 7 7 10 1 1 ik
YQP-998 4 7 7 7 1 1 1 %
YQP-1071 4 7 7 7 4 4 1 1%
YQP-1074 7 7 7 7 4 1 1 fi%
YQP-1077 4 7 7 7 4 1 1 11
YQP-1090 1 7 7 7 4 1 1 1%
YQP-1095 4 7 7 4 1 1 1 1%
YQP-1103 10 7 7 7 4 1 1 1%
YQP-1105 7 7 7 7 10 1 1 ik
YQP-1113 4 7 7 7 7 1 1 1%
LtL-0072 1 10 7 10 10 1 1 ik
LtL-0154 1 7 7 4 10 1 1 1%
LtL-0165 1 7 7 7 10 4 1 1%
LtL-0184 1 7 7 7 10 1 1 1%
LtL-0195 1 7 7 7 7 4 1 g
LtL-0199 1 7 7 7 10 1 1 %
LtL-0231 1 7 7 4 1 1 1 1%
LtL-0233 1 7 7 4 10 1 1 i
LtL-0240 4 7 7 4 10 1 1 (S

Ak, A5 TE Y BEA SRR IE | I S MEE AT W
(RSP RN E RN {'ab i v W N v S A
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