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Parameter Design of Cable Circulation Suppression Device Based on Impedance Optimization
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Abstract: In view of the lack of flexibility in the input and exit of the current metal sheath loop suppression
device for high voltage cables, the problems such as excessive induced voltage of the sheath and excessive power
loss were not considered when determining the suppression impedance value, a loop suppression device was
designed which could dynamically input or exit the loop suppression impedance of the sheath according to the field
conditions. Firstly, the structure and operation flow of the suppression device was described. Then, the variation
characteristics of sheath circulation, induced voltage and sheath loss when the suppression impedance was pure
resistance, pure inductance and combined resistance inductance were analysed. On this basis, an optimization
model was established to solve the optimal impedance value which can minimize the power loss when meeting the
requirements of sheath circulation and induced voltage. Based on the optimal impedance value, the parameters of
thyristors and other components were configured. The results show that the proposed method can obtain the optimal
value of cable suppression impedance that meets the engineering requirements, and achieve a good circulation
suppression effect.
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Fig.1  Schematic diagram of cable sheath

cross interconnection grounding
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Fig.2 Schematic diagram of cross-connected cable
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Fig.3  Design of single-phase circulation suppression device
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Fig.4 Impedance rejection switching logic
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Fig.5 Cable sheath circulation calculation equivalent circuit
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Fig.6  Cable sheath circulation ratio and induced

voltage under different resistance
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Fig.8 Cable sheath circulation ratio and induced

voltage under different inductances

FHBTA 5 BN, L 22 AL A& 10 i s, 45 A
[ BHL T 4 5 Jim B 37 5 400 R AR o e IR 11
NS

0.14
0.131
0.12
0.11F
0.10
0.09

20.08

32 0.07

¥ 0.06
0.05
0.04
0.03
0.02
0.01

T T T T T T T T

0 02 04 06 08 1.0 12 1.4 1.6
0 FhL B/ Q

9 AFBHTAS T ERGR L
Fig.9 Cable sheath circulation ratio under

different impedance combinations
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