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Abstract

This study analyzed the risks of indoor wires and wiring appliances by looking into statistical data, relevant
laws, and actual conditions. In addition, it classified the components to find a failure mode with the use
of the reliability evaluation software that can apply the Failure Modes and Effects Analysis (FMEA) technique,
and drew a risk priority index and the degree of importance. Regarding the components of indoor wires
and wiring appliances, their importance factors were panel, MCCB/ELB, connector, switch, outlet, plug, socket
and electric wire, of which outlet, plug, electric wire and connector had the highest failure mode. In addition,
it is found that the overheat induced by outlet overload caused an electric fire and increased electric disasters
of indoor wires and wiring appliances. The study results are applicable to the fires with the risk of human
disaster and the risk of life safety on household items.
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Table 1 Number of electrical fire for electrical system of house(2015)
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Table 2. Severity military list in the master list library file

Display Text Code Value
Catastrophic I 10
Critical I 7
Marginal il 4
Minor Y 1
Safety Vv 0
¥ Source : FRONTIS(2016)
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Table 3. Occurrence military list in the master list library file

Display Text Code Value
Frequent A 100
Reasonably Probable B 75
Occasional C 50
Remote D 25
Extremely Unlikely E 0

¥ Source : FRONTIS(2016)
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Table 4. Detection list in the master list library file

Display Text Code Value

Very high probability that the defect will be detected, Verification and/or controls will almost certainly A 100
detect the existence of a deficiency or defect,
High probability that the defect will be detected, Verification and/or controls have a good chance

. . .. B 75
of detecting the existence of a deficiency or defect,
Moderate probability that the defect will be detected, Verification and/or controls are likely to detect o 50
the existence of a deficiency or defect,
Low probability that the defect will be detected, Verification and/or controls not D %5
likely to detect the existence of a deficiency or defect,
Very low (or zero) probability that the defect will be detected, Verification and/or controls will not B 0
or cannot detect the existence of a deficiency or defect,

¥ Source : FRONTIS(2016)
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Table 6. Component, sub-components and failure mode code of electrical system of house

Components Sub—component Failure mode code
Panel
Panel structure FMD 2016
Panel assembly
MCCB/ELB FMD 2016
Connectors FMD 2016
Switch FMD 2016
Outlet FMD 2016
Plug FMD 2016
Socket FMD 2016
Wiring
Indoor wiring FMD 2016
Earthing wiring FMD 2016

% Source : FRONTIS(2016)
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Table 7. Item number and potential failure modes

Item No, Potential failure mode Item No, Potential failure mode Item No, Potential failure mode
1000 Panel 2018 Corrosion 4022 Fails to Open
1100 Panel structure 2019 Failed To Operate 4023 Faulty Conductor
1110 Worn 2020 Fails to Open 4024 High Insertion Loss
1120 Cracked 2021 Intermittent 4025 Improper Output
1130 Broken 2022 Opened 4026 Loose
1140 Loose 3000 CONNECTOR 4027 Overheated
1150 Bent 3001 Open 5000 OUTLET
1160 Out of Specification 3002 Mechanical Failure 5001 Leakage
1170 Unknown 3003 Intermittent Operation 5002 Loose
1200 Panel assembly 3004 Unknown 5003 Mechanical Failure
1201 Cracked 3005 Shorted 5004 Opened
1202 Loose 3006 Workmanship 5005 Out of Specification
1203 Worn 3007 Loose Connector 5006 Short
1204 Broken 3008 Out of Specification 6000 PLUG
1205 Open 3009 Induced Failure 6001 Leakage
1206 Improper Output 3010 Worn 6002 Loose
1207 Overheated 3011 Broken 6003 Mechanical Failure
1208 Alignment Improper 3012 Induced 6004 Opened
1209 Bent 3013 Loose 6005 Out of Specification
1210 Binding/Sticking 3014 Loss of Control 6006 Short
1211 Corrosion 3015 Mechanical Damage 7000 SOCKET
1212 Inoperative 3016 Overheated 7001 Broken
1213 Out of Specification 4000 SWITCH 7002 Cracked
1214 Short 4001 Failure Not Verified 7003 Bent
1215 Burned Out 4002 Opened 7004 Opened
1216 Burst 4003 Mechanical Failure 7005 Worn
2000 MCCB/ELB 4004 Out of Specification 8000 Wire
2001 Degraded Operation 4005 Binding/Sticking 8100 Indoor wiring
2002 No Operation 4006 Vendor Defect 8101 Worn
2003 Opens Without Command 4007 Intermittent Operation 8102 Broken
2004 Unknown 4008 Unknown 8103 Corrosion
2005 Mechanical Failure 4009 Degraded Operation 8104 Improper Output
2006 Intermittent Operation 4010 Shorted 8105 Loose
2007 Does Not Open 4011 No Operation 8106 Termination Failure
2008 Vendor Defect 4012 Induced Failure 8200 Earthing wiring
2009 Workmanship 4013 Worn 8201 Worn
2010 Worn 4014 Induced 8202 Broken
2011 Induced Failure 4015 Workmanship 8203 Corrosion
2012 Broken 4016 Delamination 8204 Improper Output
2013 System Problem 4017 Electrical Overstress 8205 Loose
2014 Loose 4018 Alignment Improper 8206 Termination Failure
2015 Improper Output 4019 Broken
2016 Capacitance Incorrect 4020 Contamination
2017 Contamination 4021 Failed To Operate
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Table 8. RPN of group A and criticality of high(over 20)
S O D R C
Item No, Potential failure mode Potential causes Potential effects E C E P R
vV ¢ T N I
2000 MCCB/ELB
2001  Degraded Operation Loose connection Damage, arc 4 5 5 100 20
2002  No Operation Improper system design Reduced energy output, thermal 5 4 3 60 20
damages
3000 CONNECTOR
3002  Mechanical Failure Fa-ulty connector, agln.g, No operation 4 5 3 60 20
environmental degradation,
3003  Intermittent Operation Loose connection Damage 5 5 4 100 25
4000 SWITCH
4001  Failure Not Verified Human error Damage, fire, disconnector 5 5 4 100 25
5000 OUTLET
Pad system configuration, No energy output no operation
5001 Leakage construction defect, mechanical 8y output 1o ob "4 5 5 100 20
. . fire, electric shock
defects, improper maintenance
Improper installation, damages,
5002 Loose extreme weather condmo'ns, frame distortion, reduced energy 5 5 3 75 95
excessive thermal expansion/ output, no energy output, safety
contraction, earthquake
5003  Mechanical Failure Fgulty connector, agln.g, No operation 4 5 3 60 20
environmental degradation,
5004  Opened Damage, disconnection Reduced energy output, safety 5 4 2 40 20
Improper installation, damages, . .
5006  Short extreme weather conditions, frame distortion, reduced energy 5 5 2 50 25
. . output, no energy output, safety
excessive thermal expansion
6000 PLUG
Bad system configuration, No energy output no operation
6001  Leakage construction defect, mechanical ‘gy P . P 4 5 5 100 20
. . fire, electric shock
defects, improper maintenance
Improper installation, damages,
6002 Loose extreme weather condltlgns, frame distortion, reduced energy 4 5 4 8 20
excessive thermal expansion/ output, no energy output, safety
contraction, earthquake
Improper installation, damages, . .
6006  Short extreme weather conditions, frame distortion, reduced energy 5 4 2 40 20
. . output, no energy output, safety
excessive thermal expansion
7000  SOCKET
Improper installation, damages,
7002  Cracked extreme weather conditions, frame distortion 4 5 3 60 20
excessive thermal expansion
8000  Wire
8100  Indoor wiring
. Reduced energy output,
8101  Worn Improper system design thermal damages 4 5 4 80 20
8102  Broken Improper installation, dg@ages, frame distortion, 4 5 92 40 20
extreme weather conditions Reduced energy output
8200  Earthing wiring
. Reduced energy output,
8201  Worn Improper system design thermal damages 5 5 4 100 25
8202  Broken Improper installation, damages, frame distortion, 4 5 2 40 20

extreme weather conditions

Reduced energy output
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