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Abstract

The objective of this investigation was to reveal the cause of the faulted cable(LV URD(low voltage
underground) cable). For the analysis, various types or equipments such as external pattern, thermal pattern,
surface structure, thermal analysis, and property distribution were deployed. The international standards and the
specification provided by the manufacturer of faulted cable were examined whether it fit the standards. The
summary is as follows.

(1) Discovered as a factor lowering insulation performance of the faulted cable: minimumn thickness of the

insulation layer specified by IEC 60602-1 and IEC 60811-1-1 was not fit.

(2) Infrared absorption peaks measured by FT-IR spectrometer revealed that the measurements made for the
same material did not conform and it is an important basis for proving heterogeneous composition of the
insulation material.

(3) It was found that PVC bedding was thermally fragile and therefore long term exposure at the site could
cause similar fault pattern.

Key Words : FMEA(Failure modes and effects analysis), Faulted cable, PVC Bedding, Thermal Analysis,
IEC 60502-1, IEC 60811-1-1, FT-IR Spectrometer
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Fig. 10. Faulted part of PVC sheathing
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Fig. 11. Secondary electron images of wire
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Table 1. Ingredient rates(copper wire) of cables

Element line, [%]
CuK | CK | OK | FeK
surface | 88.8 65 | 47 0.0

inner 9%.0 { 50 | 00 0.0
Damage 81.9 106 | 64 1.1

classification

Normal
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Element line, [%]
FeK | ZnK | OK CK
surface; 0.0 522 | 270 | 208
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Fig. 14. IR absorption spectrum of cables
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Table 3. Nominal thickness of insulation at rated

voltage
Nominal thickness of
Nominal insulation at rated voltage
cross—sectional U0/U(Um)
area of conductor,| 0, 6/1(1, 2) | 1, 8/3(3, 6)
(et ] kV] kv
[mm] [mm]
15 and 25 0,8 -
4 and 6 1,0 -
10 and 16 1,0 2,2

NOTE - Any smaller conductor cross-section
than those given in this is not recommended.
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