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Fig.1 The inductive coupling voltage of
per unit length
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Fig.2 Analysis model for coupled voltage unit pipeline
®1 EESH

Table 1 Parameters of pipeline
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Table 2 Analysis of independent of each
parameter on coupled voltage
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Fig.3 Influence analysis on voltage lowest point
when parameters of pipelines an lines changed
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Fig.4 Effect of insulation flange on
potential distribution
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Fig.5 The influence of damage point of anticorrosive
coating on coupling voltage of pipeline
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Fig.6 Definition of effective disturbing area
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Table 3 The distance of the effective
disturbing area
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Fig.7 Model for analyzing the influence contributed
by the single direction pipeline segment
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Fig.8 Shifting rate map at different reative positions
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Fig.9 Flow chart of coupled voltage calculation
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Fig.10 Map for case study based on Transmission
Line and nearby pipeline
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Table 4 Shift for lowest point of voltage
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Table 5 The voltage variety value for each segment
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Table 6 Comparison between CDEGS
simulation and presented method
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Table 7 Filed monitoring value of Jiangsu
petroleum pipeline near transmission line
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Calculation method for coupling voltage of parallel buried steel pipelines during

normal operation of AC overhead transmission lines
LI Houying', YU Junyang®, LIANG Xuanhong'
(1. State Key Laboratory of Power Transmission Equipment & System and New Technology
( Chongging University ) , Chongqing 400044 , China; 2. State Grid Sichuan Electric Power
Corporation Maintenance Company , Chengdu 610041, China)

Abstract: With the increase of urban development and energy demand, the electromagnetic influence of overhead alternating
current ( AC) transmission lines on buried steel pipelines is becoming more serious. Traditionally, the coupling voltage
calculation methods mainly include electromagnetic simulation and calculation using earth loop equivalent model, which are
complicated and time-consuming to get the pipeline coupled voltage. So, a method for calculating the coupled voltage on
pipelines nearby the overhead transmission lines is proposed. Firstly, a calculation model for the unit-length pipeline coupling
voltage under multiple factors is established. Secondly, by discussing the offset effect of insulation connection and pipeline
breakage on the lowest point of inductive coupling voltage, the calculation method of the lowest point is given to determine the
distribution form of pipeline coupling voltage. Finally, the calculation method of coupled voltage based on the increment of
inductive coupling voltage per unit length pipeline and the distribution of coupling voltage is proposed. The example analysis
shows that the error is less than 10% compared with simulated value and the measured value, and the coupling voltage can be
reasonably calculated.

Keywords : buried steel pipeline ;overhead ac line ; coupling voltage ; voltage distribution
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Design and implementation of network monitoring and fault location

system for process layer network in smart substation

LI Chao"*?, LUO Linglu'*?, WANG Dehui'*? | ZUO Huanhuan'*”
(1. NARI Group Corporation ( State Grid Electric Power Research Institute) , Nanjing 211006, China;
2. NARI Technology Co. Ltd., Nanjing 211006, China;
3. State Key Laboratory of Smart Grid Protection and Operation Control, Nanjing 210061, China)
Abstract:In order to solve the problem that most of the existing network monitoring system can not support the display of
process layer network topology and virtual connection circuit, this paper proposes a network monitoring online system based on
the process layer switch. The system includes the host monitoring system and the process layer switch. The host monitoring
system obtains the preset process level network topology and virtual connection logic circuit by parsing the SCD file. The process
layer switch uses the ACL rule to capture and parse certain GOOSE and SV packets to obtain the device information connected
to the switch. Then the host monitoring system obtains the actual process level network topology and the virtual connection
physical circuit. Real-time monitoring and fault location of the process layer network are realized by comparing preset and catual
network topology and virtual link loop. In practical applications, the system assists power system operation and maintenance
personnel in real-time monitoring of network operation status and fault location, and improves the management level of power
system automation operation and maintenance.

Keywords : process layer network ; network monitoring ; fault localization ; network topology ; virtual connection circuit
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