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Fig.1 Thermal circuit model of non-armoured cable
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Fig.2 Calculation model of metal shield
circulating current
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Fig.3 Schematic diagram of shield cross connection
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Fig.4 Induction voltages of metal shield for two laying modes
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Fig.5 Schematic diagram of compensation device
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Table 1 K values for different wire cores and insulations
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Table 2 Calculated results of shield induction
voltage for different shield phase sequences
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Fig.6 Curve of induction voltage phase deviation

vs. segment ratio
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Fig.7 Vector diagram of voltage compensation
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Fig.8 Influence of air gap length and winding turns
on induction voltage
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Table 3 Data of circulating current before and

after compensation(wire core current is 120 A)
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a 35.1 90 0.5 0.25

b 21.0 100 1.5 0.35
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Design of compensation device for metal shield circulating current of power cable
MA Hongzhong', LI Chaoqun',XU Gaojun',TUO Youlin?, YANG Weihong®
(1. College of Energy and Electrical Engineering,Hohai University, Nanjing 210098, China;
2. Sinopec Yangzi Petrochemical Co.,Ltd.,Nanjing 210048, China;

3. Nanjing Yangzi Petrochemical Design Engineering Company Lid.,Nanjing 211500, China)
Abstract. Based on the static thermal circuit model,the sensitivity analysis method is applied to analyze the
importance of reducing the metal shield circulating current,and according to the fundamental law of
electromagnetic induction,it is proposed to compensate the circulating current by inserting an inductance
device into the metal shield grounding circuit. Combined with an engineering practice,the detailed steps and
specific method of compensation device design are given,including the size of inductor core and winding
conductor. It is further pointed out that,the phase deviation between the induction voltage of compensation
device and that of metal shield changes along with the change of metal shield segmentation,which influences
the effect of circulating current compensation. The air-gap and winding-turns characteristics of compensation
device are analyzed,which show that,the relationship between induction voltage and air gap length is
nonlinear and that between induction voltage and winding turns is linear. The accuracy and feasibility of the
proposed compensation method are verified by the engineering practice data.
Key words: static thermal circuit; metal shield; compensation; design; models;

cables; circulating current;

induction voltage; sensitivity analysis
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