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Fig.1 Equivalent circuit of earth network
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Fig.4 Nonlinear iterative flow chart
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Fig.8 Pipeline and measurement circuit layout

(8) HilHeZ iR 30 min 5, & IF B G
PETFIE, 23531 vy [ AN B R A S AL 10 A,
20 A,30 A B HIR , O 1B IR TE R AR B I,
Tl R/ R 368 R P [RS8 PR R AE 10 min 72, FFE
AR 527 G N N D | 0 1 I G L R
uDL2 {3 BB

(9) 5A,10 A,20 A,30 A 1% L3 HL Jc 43 )i
SEEJE  WF R A JCT S NI AU uDL2 38 5%
A, W EE 2 AR, N CRR RO AL B o
23 LR

W PR TR 3 em” (IR, PRLEG uDL2 2 5%
AAF RN 3 om® 32 3RS HL 9, 249 21 8 b
(143 PR I E T e N b 3, [ 9 AL 10
I3 AR B S AL10 A,20 A,30 A HL I A
TE b5 AN A ) D L R R T L A, A AL
AR X Ry IR IS AT , A E B L S mo
30r
2.5¢
20F
1.5}

1.0+
0.5}

— - BAMS A
—u— [ItK10 A
—ac [FIFR20 A

|
(=]
W

H /(A » m D)
Lo
o w o

B9 FHEGLBREE(ERPARET)
Fig.9 Current density along pipeline
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Table 1 Current density of specimens under
earth electrode current A-m~

MWei BIS A BI 10 A BAMR20 A P30 A FHEZ 30 A

1 -0.094  -0.184  -0.364  -0.591 0.704
2 -0.002  -0.004  -0.004 0.000 -0.056
3 0.206 0.413 0.873 1.359 ~1.886
4 -0.002  -0.004  -0.004 0.001 -0.058
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Fig.11 Test and computation of earth electrode
current 5 A ( cathode operation)
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PUBTHIN

Calculation and verification of pipeline leakage current considering the influence of

DC earth electrode on the non-linear polarization
LIU Yuanging', CAO Fangyuan', TAN Bo', LI Xiong*, JU Yong', ZHANG Kangwei’
(1. China Electric Power Research Institute, Beijing 100192, China; 2. School of Electrical and

Electronics Engineering, North China Electric Power University, Beijing 102206, China ;3. School of
Electrical and New Energy, China Three Gorges University, Yichang 443002, China)

Abstract: The corrosion and hazard effects of DC earth electrode on adjacent buried oil and gas pipelines are becoming

increasingly prominent, and more accurate calculation methods are urgently needed. On the basis of previous research, the

equivalent circuit model of pipeline and grounding device is established by moment method, and the polarization effect at the

damaged surface of pipeline is considered as a non-linear controlled voltage source. A calculation method considering the non-

linear polarization effect of DC earth electrode on the surface of buried metal pipeline is proposed. In the rectangular tank of

grounding Laboratory of UHV AC test base, the scaling test model of HVDC earth electrode and oil and gas pipeline is built to

carry out experimental research. The validity of the calculation method proposed in this paper is verified. The results show that

the calculation method is in good agreement with the test results, and it can provide an estimation reference for engineering

application.

Keywords : earth electrode ; buried metal pipeline ;nonlinear polarization ; simulated experiment
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