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Abstract

The layout of underground cables affects the induced voltage at the sheath of the cable, which must be limited to no
more than 65 V according to the electrical installation standards for Thailand to ensure safety for the operators. This
paper presents the evaluation of the induced voltage at the sheath of underground cables for a single-circuit in a
medium-voltage system in two formations: trefoil and flat formation with the sheath of the cable grounded at both ends.
The results of the study found that the induced voltage of the trefoil formation is less and safer than the flat formation,
and the practice of solving the problem of induced voltage exceeding the standard is to balance the load in each
feeder to have a similar value, taking into account the shortest cable length, and install the ground wire parallel to the

phase wire with a sheath voltage limiter.
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Figure 7 Underground cable system used in the study

Table 1 Cable length and load usage for each loop of

underground cable system

Cable length Load Current
TR Loop
(m) (kVA) (A)
TR1 1 370 6,400 154
2 247 5,000 120
3 205 3,000 72
4 10 2,250 54
5 170 6,630 159
6 109 4,000 96
TR2 1 298 3,000 72
2 247 3,000 72
3 105 5,000 120
4 20 7,500 180
5 176 4,100 99
6 61 3,100 75
TR (Total) 1 668 9,400 226
2 494 8,000 192
3 310 8,000 192
4 30 9,750 235
5 346 10,730 258
6 170 7,100 171
d=2.1mm A
B C
S=42.2 mm

Figure 8 Trefoil formation single-circuit underground

cable used in the study

J Sci Technol MSU

D=42.2 mm

A [ B

d=21mm S=84.4mm

Figure 9 Flat formation single-circuit underground

cable used in the study
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Figure 12 Flat formation sheath voltage at load 100%
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