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A Study on the Safety Diagnosis for Electric Power Systems Using
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Abstract : In this paper, the safety diagnosis using thermal image analysis is described for power equipments. The
conventional three-phase comparison method has only provided the results of thermal comparison for the equipments.
The proposed method defines the conditions of poor connection by visual checks, and supports the criteria with each
thermal rise step. As a result, the thermal difference from 5T to 10°C meant the warning state. In addition, the ther-
mal difference more than 10C meant that the connection status was unbalanced. In this case, the countermeasure
might be the internal load distribution. If the thermal difference more than 20°C is observed, it means a hot spot at
the poor connection. If the hot spot is observed all over the surface, its cause was the unbalanced load, which made
the conductive parts discolored and raised the possibility of oxidization or Cu;O generation. This diagnostic techno-
logy employing thermal image analysis method can be directly applied in the field and ensures the safety of equip-
ments.
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Table 1. Decision criteria on temperature pattern method

Power devices Standards Assessment
terminal 757C or more fault
Oil insvlated 80~95C precaution
Tr body -
95C or more fault
100~1207C precaution
core
120°C or more fault
Molded " ;
Tr epoxy 70~80C precaution
(insulator, . )
B type) 80C or more fault
GIS outside heat 10~15C or more | precaution
v 60°C or more fault
EV 757C or more fault
Wire, cable -
HIV 75C or more fault
cv 90°C or more fault
65C or more precaution
Condenser body .
75C or more fault
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Table 2, Electrical fire according to accident facilities

Specifications Fires Percentages
Electric facilities 1,038 11.1
Wiring devices 2,158 23.0
Season equipments 884 9.4
Industrial equipments 234 25
Commercial equipments 34 0.4
Living equipments 221 24
Office equipments 41 0.4
Kitchen appliances 332 35
Images & audios equipments 212 2.3
Medical equipments 11 0.1
Agricuitural equipments 57 0.6
Illuminated signs 1,103 11.7
Others 155 1.7
Unknown 2,911 310
Sum 9,391 100.0
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(b) IR image
Fig, 1, Heat generated on terminals of MCCB,
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Fig. 2. Heat generated from lead—in cables and joints.
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(b) IR image
Fig. 3. Heat generated in bus bar connections.
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Fig. 4. Diagnosis by three phase comparison method,

Table 3, Diagnosis using improved three phase comparison

method
o less than . 10C or 20C or
Specifications 5T 5~10C more more
Ass:tse;r:em normal | precaution fault fault
. continuous | Preesion
Action monitorin checks after
g blackout
Characteristics unbalanced unbalanced | unbalanced
N . load, over-
in connection - load load
load, bad
parts contact contact contact
foad con- oxidized
regular )
How to make checks sumption copper
check check
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