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Simulation Study of Electromagnetic Influence from UHVDC Transmission
Line on Buried Oil/Gas Pipeline
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Abstract: To reveal the electromagnetic influence from UHVDC transmission line on buried oil/gas pipeline, mod-
eling and simulations are conducted for the China-Myanmar oil/gas pipeline and the Yunnan-Guangxi HVDC trans-
mission line. According to the engineering parameters and common corridor design, computational models of the
transmission line and pipeline in respective cross arrangement and parallel arrangement are established using the
software CDEGS. Then the voltage distributions on the pipeline and its coating induced by the transmission line
are calculated for the two arrangements in the conditions of normal operation, single-pole grounding fault, and
lightning strike accident of the transmission line. The results show that the electromagnetic influences on the oil/gas
pipeline are all smaller than the limited values. This research may be helpful for safe operation of UHVDC transmis-
sion line and oil/gas pipeline in common corridor, and may provide a reference for design of relative engineering.
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Fig. 1 Relative positions of the DC transmission

line and oil/gas pipeline
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Fig. 2 Coordinates of the oil/gas pipeline
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Table 1 Parameters of DC transmission line
i H 10 mm VKX 15 mm 7K X 20 mm VKX 30 mm JKIX
S L/G2A900/75 L/G2A900/75 L/G2A900/75 JLHA1/G2A900/75
SV T 4 4 3 4
53 %4 0] #E /mm 550 550 550 550
2 5 JLB20A-100 JLB20A-100 JLB20A-120 JLB20A-240
— B4 12.0 12.0 15.5 16.9
T £k TB) BE /m
iiif 5K 5% 17.5 17.5 17.5 19.0
{2 ] B BRI 19.34 21.10 21.80 28.40
ifif 5K 21.7 21.1 24.8 26.8
F R /m 500 480 330 300
5 4 % i 2 8 B /m 33.0 32.0 20.0 17.5
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Table 2 Parameters of China-Myanmar oil/gas pipeline
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Fig. 3 Model of electromagnetic effects on underground

oil/gas pipeline due to UHVDC transmission line
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Fig. 4 Lightning current waveform
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Fig. 5 The distribution of voltage along the oil/gas

pipeline in normal operation
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Fig. 6 The distribution of voltage along the oil/gas
pipeline while ground fault
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Fig. 7 The distribution of voltage along the oil/gas

pipeline while lightning strike

T T AR L B OC R M S8, ] CDEGS
BOPFEESL T b B T ARES 4 AR B gl U
IS AT RIS SR O FAE L THIR AR B T LA R A
OB AT A M R | T o N S SO AR AR I
Jig v T R A TE T I R LR A 5 AR R B
e A R T LA R B TR A% T N AU T Y R
SR AT 5 BRAE 25K, I B SCH A B 2% JE i) 2
FL TG R T 7 T s AT R IR S A R A —
TEHIHEIE o 0 AT 005 BB A T 20 A PR AT, B4R
HEAS TOLT A T8 L A RN H T AR 7 52 A B 3 3k
BB ORAE, 7 L 55 015 Ak B RS S AL B A AT
PR R B R UL L TR R e 0 U I
% Axia T B B2 A SL bR TRME, JF rT oA G
TREHE®—ES%

S UMk :

(1] "R RAUIERE. 1000 kV 45 S B 28 i IR 17 0l 2k
NS 4 B S R S B FSE R Ab st b g R
BT BE ,2009.

China Electric Power Research Institute.
mitigation of 1 000 kV UHV AC double-circuit transmis-

sion line on metallic pipeline|R]. Beijing: China Electric

Influence and

Power Research Institute ,2009.
[2] COTTON I,KOPSIDAS K,ZHANG Yang. Comparison of
transient and power frequency-induced voltages on a

pipeline parallel to an overhead transmission line[J]. IEEE

Transactions on Power Delivery,2007,22(3):1706-1714.

B] % T, B, WEE, S w8 e R 2

xR i ok R T A LR R ()] e R R 2012,
38(11):2881-2888.
AN Ning,PENG Yi, Al Xiancang,et al. Electromagnetic
effects on underground oil/gas pipeline of the lighting strike
on EHV AC transmission line[J]. High Voltage Engineer-
ing,2012,38(11):2881-2888.

[4] KOPSIDAS K,COTTON I. Induced voltages on long aerial
and buried pipelines due to transmission line transients[]].
IEEE Transactions on Power Delivery,2008,23 (3):1535-
1543.

[5] QI Lei, YUAN Hui, LI Lin,et al. Calculation of interference
voltage on the nearby underground metal pipeline due to
the grounding fault on overhead transmission lines[J]. IEEE
Transactions on Electromagnetic Compatibility,2013,55(5):
965-974.

[6] DAWALBI F P,SOUTHEY R D. Analysis of electrical in-
terference from power lines to gas pipelines Part I:Compu-
tation methods[J]. IEEE Transactions on Power Delivery,
1989,4(3): 1840-1846.

[71 DAWALBI F P,SOUTHEY R D. Analysis of electrical in-
terference from power lines to gas pipelines Part II:  Para-
metric analysis[J]. IEEE Transactions on Power Delivery,
1990,5(1):415-421.

[8] AL-BADI A H. GHANIA S M,ELSAADANY E F. Predic-
tion of metallic conductor voltage owing to electromagnetic
coupling using neuron fuzzy modeling|J]. IEEE Transac-
tions on Power Delivery,2009,24(1):319-327.

[9] MICU D D,CZUMBIL L, CHRISTOFORIDIS G C,et al.
Evaluation of induced AC voltages in underground metallic
pipeline[J]. COMPEL-the International Journal for Compu-
tation and Mathematics in Electrical and Electronic Engi-
neering,2012,31(4):1133-1143.

[10] 5% &, 4 M, G 4% K5 R o Ui i R 2 IE

12 AT I X i o A T SRR S T AR B[], i
LA 2% 42 ,2010,30(21):121-126.
QI Lei, CUI Xiang,GUO Jian,et al. Inductive coupling
modeling of normally operating UHV AC transmission line
to adjacent oil/gas pipeline[J]. Proceedings of the CSEE,
2010,30(21):121-126.

117 R R I8 . A2 Ui i Fit £ % 0 JHL ol 3 i 4 I AR A5 T
B 5% M RLHE)]. FE M 5 T T RR T, 2010,26(5) : 22-26.
XIE Huichun,SONG Xiaobing. Influence of steady inter-
ference on buried metallic pipelines due to AC transmis-
sion lines[J]. Advances of Power System & Hydroelectric
Engineering,2010,26(5):22-26.

[12] %% R, 55 &, k5 A, 22Ut fi Hi 2R 0 SRR 42 bl 55 o
i 9 A R T O R R 5 R B S G AR ()] L
A ,2010,34(6):10-13.



WL

FA, 5Kk e, Izt S R R U P R OGS S U T A PR R M ) LY - 129 -

JIANG Jun,GUO Jian,LU Jiayu. Relation between trans-
mission line parameters and electromagnetic impact on
petroleum/gas pipelines due to single-phase earth fault in
AC transmission line[]J]. Power System Technology,2010,
34(6):10-13.

[13] 5% @&, 50 4 Bk, % JR2s i ) R ROIR LT

X M <5 R A T P R S A 1 i T AL )). e
R4 ,2013,28(6):264-270.
QI Lei, YUAN Hui, LI Lin,et al. Transmission line mod-
elling of inductive coupling of overhead power lines sub-
jected to grounding fault to underground metal pipeline[J].
Transactions of China Electrotechnical Society,2013,28(6):
264-270.

[14] JTOREC, WIREE ik /NR 45 7 ol 4R e T 38 O[] 25 L[]

32 XF il 4G 2 3 1 B W[, 5 o R B R 2009,35(8)
1812-1817.
WAN Baoquan, XIE Huichun,ZHANG Xiaowu,et al. In-
fluence of lighting strike to UHV AC double-circuit Tower
on oil or gas pipelines[J]. High Voltage Engineering,2009,
35(8):1812-1817.

[15] & = W L0m, M wk 45 IhAUE 1 5 R i 4R
E S AR DG AR HELT]. < iz, 2013, 32(1): 82-84.

ZHAO Jinyun,PAN Hongli, GAO Qiang,et al.

standards for distance from oil and gas pipeline to high-

Relevant

voltage power line[J]. Oil & Gas Storage and Transporta-
tion,2013,32(1).82-84.

[16] =) % ALHET B R, 5% B A 1 AR T IR R
HEFT BRI S ph B2 5 B 4R ,2014,26(5) :464-468.
WU Guangchun,DU Yanxia,LU Minxu,et al. Research sta-

(L% 123 W)

[16] & 7%, 58 M B LK. mIEL G EE BT &
SRR = L AS 2015, 51(4):7-12.
JIN Lijun, GUO Yu, XUE Yifei, et al. Electric field anal-
ysis and structure optimization for high voltage insulation
bushing[J]. High Voltage Apparatus, 2015, 51(4):7-12.

[17] MORSHUIS P F. Degradation of solid dielectrics due to
internal partial discharge some thoughts on progress made
and where to go now[J]. IEEE Transactions on Dielectrics
and Electrical Insulation,2005,12(5):905-913.

[18] LORENZO M D,SCHIFANI R,HOLBOLL J T.Partial

tus of mitigation techniques of AC interference on buried
pipeline[J]. Corrosion Science and Protection Technology,
2014,26(5):464-468.

[17] CZUMBIL L,STET D,MICU D D,et al. Induced voltage
and current computation for different HVPL operating
conditions|C]//International Symposium on Electromagnetic
Compatibility. Rome, Italy: [IEEE,2012:1-6.

(18] H B, 58 &, T, 5 g i o U e v 2k e X ol U

TE (1 HL R S W A BB [CL L T AR 2 e g T AR
LW ZER BT ZJme RS R, T E BT
2x,2012:177-183.
BAI Feng,GUO Jian, YIN Haoliu. The simulation study of
electromagnetic effect on petroleum & gas pipeline due to
UHVDC transmission line [C]//12EMI. Wuhan: Chinese
Society for Electrical Engineering,2012:177-183.

I 4h(1983—), B FiE, LA, & B Fin e L%k
@Bt T,

kOAR(1979—), B At TAZIF, £ BN F b & %%
it o & e AR AR,

B = #(1980—), B M+, TALIF |, £ B F 4y b &% 3%
it o E E AR AR,

Kk #H(1984—), B, AM M IR, T EANFH B L
%t I @ AR AR,

¥ M(1991—), B A+ EERNFHUELLLEEK
7 @ 6 AR AR

#R(1979—), B W kU5, Bl BN F L ALLE
A2 2% ) b5 ¥ T AT R AR (R R AE ).,

discharge tests using CIGRE methodll[J]. IEEE Trans-
actions on Dielectrics and Electrical Insulation,2000,7(2):
133-140.

[19] KATRIN T. Evaluation of surface changes in flat cavities
due to ageing by means of phase-angle resolved partial
discharge measurement[J]. Journal of Physics D-Applied
Physics, 2000(33):603-608.

AW H(1982—), B FAEAF A A SRR R, AR F @A
NN



