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The Study on Countermeasures of Electromagnetic Force
by Three Phase Short-Circuit Test of Underground Transmission Cable
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Abstract - Even though underground transmission cable is an essential transmission method to supply stable power for
downtown and population center, the interaction of electromagnetic force by fault current is very large comparing to
overhead transmission line due to restricted installation space such as tunnel, and close consideration is required for it.
This paper presents countermeasures to reduce and release the effect of electromagnetic force with rope binding and
installation of spacer and describes its efficacy through three phase short-circuit test, which will be utilized as basic
materials for improvement and development of cleat, hanger, etc. to reduce and release effect of electromagnetic force in

the future.
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Fig. 1 Real Line occurred three phase short-circuit fault
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Fig. 5 Installation of single phase fixing/moving slide
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Fig. 7 Picture of trefoil section after real test
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Table 1 Displacement measurements after real test(irefoil
section)
sorT P 13 | 2w | s | 470
A-B &6[mm] | 97[mm] 4[mm] 16[mm]
B-C 53[mm] | 63[mm] 2[mm] 3[mml]
C-A 38[mm] | 59[mml] 1[mm)] 2[mm]
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Fig. 9 High speed camera image on flat section
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Table 2 Comparison of wall-cleat center distance(flat section)
| AXMImm] | BAmm] | C4[mm]
No. AlgH | A EE | A B | AMEH A EF
1(z14 &gfoln) 479 | 468 | 699 | 705 | 247 | 243
2(0]% Edold) 556 | 521 | 779 | 843 | 333 | 259
(A £dold) 473 | 461 | 693 | 684 | 248 | 243
A31A/0)15 E2folt))| 455 | 425 | 666 | 725 | 215 | 187
T4 E8eln) 481 | 474 | 704 | 710 | 261 | 255
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Table 3 Comparison of electromagnetic force reducing effect
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42 ol AT | 1300mmp) | D
7] &4l 30,328[N/m] -
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10[mm) 27,644[N/m] 88
15[mm] 26,472IN/m] 12.7
20lmm) 25,396[N/m] 16.3
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Table 4 Displacement measurements after real test(trefoil
section)

T3
FANPAN

177k | 2732 | 377 | 473 | 577 | 673

150[rml | 300mm] |15[mm] | 23[mm]
75[mm] |55[mm] |80{mm}|20[mm] | 10[mm] | 11[mm]
120(mml|21[mm]{12[mm]|13[mm]
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Fig. 16 High speed camera image on trefoil 4 section
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