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Fig. 1 Boundary conditions at the interface: normal component

P 2 T K R S 1 4 3 DBRHA I 41
FEIHT WA S A GH - i =0, bl

SR Y] ) RS AR (D PR
nX(Hg_Hl):O (3)

A2 " H,3E,

Fritd HIE?‘EI
ML

B2 TRAEELHORES VLS E

Fig. 2 Boundary conditions at the interface: tangential component

(2) A B S bR AR
(1B 7 v i A B S L B A i

7B g, =00 A (DD « ds =0 s RS2k
Sy REESEHED AP (D BT
nXxXMD,—D;)=0 4
AT R B A DB + dl = 0. R 51 b
E VDI SR SERE L R I 5) T
n X (E, —E)=0 ©))
(3) ST 030 1



PV L 55 « 15 AUt i L 2 i S8 SCBO R AT T8 10 22 VP O vk

SR T AT B A7 LE R A AR R R ORI

o HT o RS B A B K i R S o o 1 0 R AR

=) fros, Hoh o 2 SR> FLm B/ A
oy T4 )

nX {MD,—D,) =0, (6)

FER T LA s O 4 ), -

dS =0, 1921 5 H It 25 B2 1k ] 43 2 9300 5L 2%

KD PR, o PRI FFT R
N GRIENA A

Jo

n-(joz—jm):—ﬁ ("

H AT % F— B 55T B Maxwell J7#23K

fiff . E A LSRR (MoMD P o AR R R 28

AL BR 22533 (FDTD) 4 R i i o 26

Ttk BB R BB AR HEAT U 1%

BT AR A TR % . Gl ST — R YA

BRIER F Maxwell FO5E5- 5 R fRT A0 55 pR B 2 P4

Bo BRE E — AT B R AL K B R A

PETT BRI BRE AT N AR A 36, AT 3R 7 1Y

LRVERIP R PE BT B N RIS 56 i P R R Ak
R R . SRR RIS R, A5 8 H bR
FA HE Sk i 3 o A
2.2 HEERRSH

N A L 2 A Y LR S, I AT 110,
220,500,750 kV 1= R 3¢ Uit i L £ I 1 g AR T A
A PR ik L 2 B 1) A A 100 DL 3R 1, AR R 2k
()25 18] 3 A7 LI 3 BRIt L3 1.,

L

B3 ZmERTEER
Fig. 3 AC transmission tower model

R1 4 M RERARNARERRITESH

Tab.1 Load conditions and tower parameters of four AC transmission lines
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Fig. 5 Schematic diagram of different three-phase layout methods
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layout; (c) dual circuit vertical layout

HI 1 6 7T DL 24 ey e 52 i i vl 2 s S B B R AT

R, A F s B WAL 01 7 A Pl 6 B 1

LR, HACP A & A E T R R K, X2

N SRR R I AT B B IE Bk B H Bl

I AHFE FBCTREAR R, EE S KHE

T[] % o VR X FRGE AL o T4 7 S 1 R0 235 o 79 i i, 57 A

B HATBE S A 0, R AT B b T i R
H 0L TR RS XS AR AETFAT R 4G A s

¢ 82 .

Br . BEAE
~o— 3l BN A B AT B
20f  KFHE
%15-
=
10}
frog|
0F
60 40 20 0 20 40 60
HE B9 /km
(a) BiBES&IEHIT
Or - FEATE
35t —o— i BT X [A] ¥ A E
> sl KA
ﬂ% 25t
20}
= 20
im) 151
oot
5 L
0 L 1 1 1 1 1 I
60 -40 -20 0 20 40 60
(b) BES5LEBRX

Blo6 FRBEHEAXTEENTHRRIE
Fig.6 Interference voltage of pipelines with different arrangements
of phase lines: (a) parallel of pipelines and lines;

(b) intersection of pipelines and lines
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Safety Evaluation Method for Pipelines Crossing or Parallel with AC Transmission Lines

SUN Yinjuan', JIANG Zitao*, LIU Man', WANG Jiuzhen’, SHAO Zhicui', FAN Xuehua®,
CHEN Gengsheng”, LIU Guanyi’
(1. Changqing Engineering Design Co. , Ltd. , Xi'an 710018, China;
2. National Engineering Laboratory for Pipeline Safety/ MOE Key Laboratory of Petroleum Engineering/Beijing Key
Laboratory of Urban Oil and Gas Distribution Technology, China University of Petroleum-Beijing, Beijing 102249, China;
3. China Petroleum Engineering Construction Beijing Design Branch Co. , Ltd. , Beijing 100085, China)

Abstract: High voltage AC transmission lines generate AC interference on buried pipelines through electromagnetic induction,
causing AC corrosion in buried pipelines. Understanding the interference laws of transmission lines on pipelines and mastering
the safety evaluation methods for transmission lines and pipelines can enable them to be designed reasonably from the selection
stage, avoiding or reducing the interference problems that may occur during pipeline operation. A numerical simulation model
was established to calculate the AC interference of AC transmission lines on buried pipelines. The interference law of three-
phase layout and phase spacing of AC transmission lines on pipelines was studied, and typical transmission line levels and
critical distances between transmission lines and pipelines at different intersection angles were determined. The results show
that when the three-phase was arranged horizontally, the pipeline interference voltage was the highest, and the pipeline
interference voltage increased linearly with the phase spacing. The higher the voltage level of the transmission line, the greater
the critical distance required. The smaller the intersection angle between transmission lines and pipelines, the greater the
critical distance required. The intersection angle limited varies depending on the transmission level and length of the
transmission line. And based on this, a critical distance map and safety evaluation method were established, simplifying the
determination of critical distance.

Key words: AC interference; cross; parallel; transmission line; pipeline; electromagnetic induction
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