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Study on interference effect of HVDC grounding electrode on
electromagnetic valve in pipeline

Yang Zhen Ge Fei Li Xin

(Liaoning Technical University, Faculty of Electrical and Control Engineering, Huludao 125105, China)

Abstract: As the grounding electrode of HVDC is in single electrode blocking condition, the large stray current into the ground may
cause the electromagnetic valve misoperation risk, affecting the normal operation of the pipeline. The mathematical model of the
influence of conducting interference on the solenoid valve coil is established, the mechanism of misoperation of electromagnetic valve
caused by dc stray current is studied. By means of numerical simulation, a simulation model of grounding electrode interference to nearby
pipelines in a 1 100 kV UHVDC transmission project in China was established, and a real-time data acquisition system of ground
potential was designed. Simulation and field test results show that the dc interference of the electromagnetic valve in winter is 3. 43 times
that in summer. The simulation results are basically consistent with the measured results, and the error is within 10%. After adding 4
and 6 insulated joints along the pipeline, the ground potential difference of the pipeline is reduced by 62. 1% and 71.4%. In order to
reliably prevent abnormal operation of electromagnetic valve, inspection of valve chamber should be strengthened in winter, and
insulation joint should be installed along the pipeline upstream and downstream.

Keywords : grounding electrode ; metal pipeline; electromagnetic valve; potential acquisition
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Fig. 1 Diagrammatic sketch of electromagnetic valve interference
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Fig.2 The equivalent model of DC grounding

electrode and the pipeline
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Table 1 Earth resistivity data

o X FES
ZE/m BHE/(Q-m™) BE/m fmHZE/(Q-m™)
1 2 303 2 40
2 3 122 8 100
3 50 80 20 56
4 200 25 600 41
5 200 128 350 78
6 200 389 200 246
7 200 370 230 366
8 250 544 400 422
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Fig. 3 Distribution of the voltage between the pipeline

and the near earth in summer
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Fig. 6 Experimental platform of potential acquisition system
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Table 2 Experimental test data

T A Bl RELE/NV  TTHE/NV AxFiR2E/V
1 0.424 0. 427 0. 003
2 0.419 0. 420 0. 001
3 0.415 0.417 0. 002
4 0.411 0.414 0. 003
5 0. 407 0. 412 0. 005
6 0. 403 0. 406 0. 003
7 0. 401 0. 404 0. 003
8 0. 395 0. 398 0. 003
9 0. 390 0.393 0. 003
10 0. 388 0. 389 0. 001
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Fig.8 Measurement results of the voltage between the

pipeline and the near earth in summer

25 - —m— CDEGSHH#4 3R
—u— SRR
20 - AN
&
#
=
fm 10 F
-
5 Ny
‘]/J%iﬂi}ﬂi{ﬁﬁl . . .
-20  -10 0 10 20 30 40
B HEFE/km

K19 22 L (i 22 S 45
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pipeline and the near earth in summer
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Fig. 10 Insulation joint distribution
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Distribution of the voltage between the pipeline and

the near earth (four insulated joints)

-300 -200 -100 0 100 200 300 400
EE B /km

K12 38 6 AN Gk /i A E T A
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and the near earth (six insulated joints)
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