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ABSTRACT: The paper aims to study the interference rules of parallel pipelines in three-dimensional terrain and provide rea-
sonable measures to reduce parallel pipeline interference. BEASY software was used for numerical simulation in this paper, by
setting different coating damage rates, pipe diameters, soil resistivity, output currents and other parameters, the effects of differ-
ent parameters on the interference of parallel pipelines in 3D terrain were explored. Mutual interference indeed existed between
the parallel pipelines. Compared with single pipelines, the protection potential of the pipeline near the auxiliary anode became
negative, and the potential of the pipeline in the far distance became positive. As the parallel spacing of the pipes increased, the
interference decreased. The larger the earth resistivity, the larger the anode output current, the closer the auxiliary anode to the
pipeline, the smaller the pipe diameter, the more severe the interference between the parallel pipelines. For parallel pipelines
under independent cathodic protection, the parallel spacing of the pipelines is recommended to be greater than 80m; for parallel
pipelines under combined cathodic protection, the parallel spacing of the pipelines is recommended to be less than 7 m.
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Fig.7 Difference curve of the most negative protective
potential of single and parallel pipelines at
different coating damage rates
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Fig.8 Difference curve of the most negative protective
potential of single and parallel pipelines at
different soil resistivity

2.2.3 [HMRHIHEBR

AN R BB B LA, AT I S AR T Y B
AR A e A 25 R e & 9 Frs . Rl 9 i .
kb & B0, o o el B B A o LR O BG n IR AT A
5 A B AR AP A R AL 22 (E B 2 38K, H
BB CR o B T B A il Bl BH AR H 3 Y 3
i, EZ AR A S TR E , S S B8O E
(B ) T3 .
2.2.4 HENPAR S &8 6

AR BB 5B BB, R4 1 5 PR A
TH ) AR AR 3P LA B RAE 25 (E i Ze &1 10 P W
110 FI, Bl il B BH R 55 780 = ) [ B A 34
PS5 IR AT A A PR AN e B (L) 22 (BRI, D
AT B (8] B TRt REAIC o 3X2 h T Bl A Sl B P S5
A AEE R, B EIIRAZ TS, dEim
SHOHMTE R TP



62+ TN OB TR 2020 4 6 H
180
150 - " 84 L
120 | R=1
> 77 -
>
ggw c
. e
60 - 70 -
30 - ]
™ 63
0 | | | | | | | |
0 2500 5000 7500 10 000 0.2 0.4 0.6 0.8 1.0
I/mA é/m
o Afalg b i T S ST I AR LA B R B R A 5T AR b e for
T HZE (2R YA
Fig.9 Difference curve of the most negative protective Fig.11 Difference curve of the most negative protective

potential of single and parallel pipelines at different
output currents

105
o 90 -
£
g

75+ -\

60 - -

3I0 4I5 6I0 7I5
d/m
Bl 10 A4 Bl BHAR 55 % 1 RN 548 5 904748 T AR 3
Ha Ao A B M 25 1

Fig.10 Difference curve of the most negative protective
potential of single and parallel pipelines at different
spacing of different auxiliary anode and pipe

225 FHEERZ

AFEB RN, FHATEIE 5 MR 1 B R
P A U 25 (a2 11 Feas o B 11 Al
I EABUN, JFTEE R TP E . KT
WA IE EARRY IR/, A R AR Z 0,
NI B R U R R (B, BRI S BOF AT I W Y
T

23 ARBEEMFITEETFHEEBZME
M

FUAT, FENAMTIRZ M AUE T8 Z W IR 17
[JEE, WA VR 2 0788 TR S 25 B Y 0147 1)
BRI DA S 22 T il o TR e A T
it T2 25 07 1 1) % 16, T I AT IE A AR T
gL B IFAT AR D, A AT A I B IR R
G 1) T PE 5 e R B S WE TS B o BE = o i I&T 6 mf
R, BERE AT RSN, AT E ] B TR
HA YR ZHTAL /)N, BIAS T8 B G 3 i A 4 1 -

potential of single and parallel pipelines at different
pipe diameters

TR R T —EE )5 B 218 I SCh X If 1748 18
FH L 22 40 1] $E 52 e 3 B () L5 AR - T FA AR A
P A7 i T 3 < 3 %6 IR P Sl 0 1) s R A T A
HEME TR, KR FzEEE, HrEiE R
2%, DRI sk A T B AR 2 S PP AR 1 A B IR AT DI
2.3.1 MIIFERRARPHHFTEETER

1) AN [ it PR 3L A ISR R F A ) e T
BEAS TE AT I BE S f 2 an &l 12 B o &L 12 0]
R, 2y R A ORI AT R A R O AT 1]
EEDR Rt =Y S St DA W=/ SR o < D P O NG N Y
EIFATIRIEERT 80 m LU, B A 22 ki T-F- 22
Pk, JHTEER TRy 80 m, HAKNHHE
AR AEAE o

~1100 | }
~1150 F './-/'/80"/"
;A/ X= m
E ~1200 F ‘
@ 1250 //0/’
QO
» —1300 | ‘
2
S -1350 —m— /2500 mA
~1400 - —0— /=5000 mA
—A— [=7500 mA
~1450 k . !
0 100 200 300 400
x/m
B 12 ASTRVE S H 3 T 45 o e 0 B A 1
FFA7 18] B A A28 1k il 26
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2) ANI] - S BH R R 45 T8 B AR PR3 AL 1) B B
ERER B AT R AL Ze & 13 i, I 13
AL, FEETEIATRIEE R T 80 m LS, i PR
P TR L, T E T RS 80 m,
A - 498 v PR 9 AR R i AR 4k



B17TE P el ZEFEIR . HEHIE T AT E PR T I LR BUE A A 5T <63 -
T |
|
~1200 \ ~1200 -
. - e nam
g —1350 ‘A/x=80m_._p:10()g.m >
a \ A p=200Qm £ 1300}
& —1500 - \ =
@ | O
g esol "/'/./‘/‘ ? ‘
N : w 1400 - : —e—d=50m
—1800 | : ; —A—d=70m
1 ‘ 1 1 1 71500 L ‘ L L 1
0 100 200 300 400 0 100 200 300 400
x/m x/m
P13 AT - et LA T P (e B (LB O P 1S A ) 0 B 5 o 9 0 B4 (B
[0 85 1749 A5 £ i 28 FFAT 8] 8 1) A8 i 28

Fig.13 Variation curve of the most negative potential value
with parallel pipeline spacing under different
soil conductivity
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