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Abstract: The cable recovery operation will cause the cable structural deformation. Due to different
recovery methods, there are different deformation states such as coil, reel and bending. Theses states
cause differences in cable distribution parameters, which have influences on the main line voltage loss in
long-distance power supply. The problems of existing analytical calculation of cable distribution
parameters are complicated implementation process, limited extraction accuracy of distribution parameters

and not being applicable to large deformation in the cable recovery process. In order to solve the above
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problems, this paper proposes a method to analyze the changes of cable distribution parameters in the
process of cable recovery by using ANSYS and the working principle of monorail crane and cable car. The
influence of cable car recovery method and monorail crane recovery method on cable distribution parameters
and heat dissipation is analyzed. The influence of the cable recovery method on the long-distance power
supply of the fully mechanized working face is analyzed by using ETAP. The analysis results show that the
coil, reel, and bending deformation of the cable caused by the recovery operation will cause small changes
in the capacitance value, the conductance value and the resistance value, and cause significant reduction of
the inductance value. When the monorail recovery method is adopted, the cable deformation is greater and
the inductance value per unit length is smaller with a drop of up to 29%. Compared with the cable car
recovery method, the monorail crane recovery method has more advantages in terms of automation, cable
heat dissipation and main line voltage loss. The changes in cable distribution parameters lead to changes in
main line voltage loss. With the increase in cable recovery distance, the total voltage loss of each main line

of the long-distance power supply system shows a decreasing trend as a whole. There is an increase in some

parts of the main line, which influences the longest power supply distance and equipment carrying

capacity.
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Table 1 Nominal size parameters of MYPT

1.9/3.3 3X 185 cable
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Table 2 Distribution parameters of linear cables

i HEC/ B G/ HBH R/ Mg L/
T Fem ) mSem ) @Qem D (Hem D

1 1.021 X101 3,834X10 1% 7.087X107° 1.279X10°6
2 1.020X1071% 3.836X10712 7.146X10° 1.279X10°6

3 1.020X 1071 3,841 X102 7.140X107° 1.278X107°
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Fig. 1 Three—dimensional simulation model

when the cable is in a contracted state
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Fig. 2 Electromagnetic field simulation results
when the cable is in the contracted state
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Table 3 Distribution parameters when

the cable is in a contracted state

o R C/ R G/ HLE R/ AL/
2y
(Fem™1) (mS+m™1) (Q+m™bH (Hem™)
1 1.037X10719 3.902X10 12 7.172X10°° 0.906X10"°
2 1.036X10719 3.898X107 12 7.181X107° 0.906X10"°

3 1.029X10710 3,872X 10712 7,148X107° 0.901X10°¢
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Fig.3 Electromagnetic field simulation results

when the cable is in the reel state
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Table 4 Distribution parameters when

the cable is in the reel state

pp  UEC WRG WEE WL/
T Fem ) mSemH  (Qem ) (Hem D

1 1.027X 10710 3.862X 1071 7.270X107° 1.044X1076
2 1.017X10710 3,825X10 12 7,156X10°° 1.030X10 ¢

3 1.018X1071% 3.828X10 1% 7.132X10°° 1.029X10 ¢
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Fig.4 Temperature cloud diagram of cable section
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Table 5 Main line voltage loss under

different recovery methods
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R 1.82
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Fig.5 Shearer power supply network model
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total voltage loss of main power line of shearer
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total voltage loss of main power line of scraper conveyor
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