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Human Hazard by Outdoor Electrical Facilities in Submerged Area

MER -FgR-FEE -& XE”
(Tae-Hyun Ha - Hyun-Goo Lee - Jeong-Hyo Bae - Dae-Kyeong Kim)

Abstract - We show three-dimensional distribution of voltages resulted from the leakage current originated from
outdoor electrical facilities in a submerged area. In case these facilities are grounded by the neutral line multiple
grounding method, the existence of ungrounded electrical facilities can cause a disastrous effect on near-by passengers.
In order to investigate this situation, we installed a real-scale test field for the experiment type I (for the leakage
current path between a enclosure grounded electrical facility and another enclosure grounded one), and that for the
experiment type II (for the leakage current path between a enclosure grounded electrical facility and another ungrounded
one). For both cases, we carried out three-dimensional monitoring of the voltage distribution while varying additional
conditions such as the exposure of the underground cables and the finishing of cable connection part. The result shows
that a disastrous effect on human safety can arise from the leakage current without a pertinent measure for the
construction and maintenance of outdoor electrical facilities.

Key Words : Leakage current, Human safety, Three-~dimensional distribution of voltage
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Table 2 The measured grounding resistance
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Fig. 1 Floor plan drawings of the test fields
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Table 1 The measured soil resistivity at the bottom of the
test field

Pin 3F2[m] ZR3A TG YA A FE[Q m]

1 17.00 106.76
2 11.50 144.44
3 8.85 166.73
4 6.90 173.32
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Table 3 The measured maximum voltage and maximum
voltage gradient in experiment type |
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Table 4 The measured maximum voltage and maximum
voltage gradient in experiment typell
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kg 5.8169 5.6282.
30 5.1849 44279
3 53 60 41814 2.9868
#3 90 3.2303 1.6951
120 3.0934 1.5066
53 3.2303 1.6951
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