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Fire Risk Factors of Switch Boards and Panel Boards

olgaE*

Lee, Byung Yul*

Abstract

In this study, fire risk factors were analyzed by conducting a survey on switch and panel boards with the highest fire frequency.
According to the fire statistics in the past 5 years (2014-2018), the major causes of electrical fire are insulation deterioration, unidentified
short circuit, contact failure, overload (overcurrent), and tracking. In electrical installations, switch and panel boards are the most
common, followed by meters, other electrical equipment, transformers, and low-voltage breakers. To analyze the fire risk factors
based on ignition factors associated with electrical equipment, the target electrical equipment was selected, and the statuses of the
switch boards and panel boards were investigated using infrared thermal imaging cameras. The fire risk factors of fire control
were found to have been caused by the ignition of electric fire, insulation reduction, and poor contact. Therefore, research and
technology are required, to improve the performance base of switch and panel boards through fire detection, fire extinguishment,
turbulence in cable wires, and age-of-use institutionalization to prevent fire on switch and panel boards.

Key words : Switch Board/Panel Board, Electric Fire, Fire Risk Factor, Performance-base

2 X

 ATANE B B A w8 AV WA T AW oL B T A2 E Dshel HAH PR LS
Her 32 SAUE01-20189) SATAG] ojshd H71she] W e Addsl g gten, Bgos v
o, HERY, A U HAF, EoF 08 gol BAFE O 2ARYUG Ar)4N F usHuE A g
kol g el Wk glom), A A, ZNek 71 an), M), ARar] £o2 wsky ek ol F Ar18hA
Wk oly 9 A7 AN PR Ae] ZAE SAste] AhE 1AM AN DHES AR, HAM AspgriietE
olg3te] wjA - AN SAANGY HeNE 2AG At SATAL] A5 B2l B gt ol WAL, B
G2 AN DYol 2 o2 2ARAY. BAA M- Badie) HAATE i3te] HALA, FAAYA, Ao
A3, AgAde] ALstE o WA - BAe] FAAG D AL R A AL P D 5 A
04%9} %ol aFE

B0 v Rt Bl E4NE, AV EA, AN s, SR o' e rut

1. M 2 AGE 21649971018, 1% A7|SA1E= 47,121 (A SR
9] 21.8%) 0.2 BF9] 111,4247(51.5%) TF&-02 wo)
e=d J53 A A AT Wt 9 4k Attt d71sAedl &g I sl A skA) AbgAk

9] A&AQ] WA, o)A |E So =z Av|e] 487} FA3) 1,598 % 233m0]3l, FdR= A 94919 51,5407 9]
S7gel mel vid A7sA = SU1eka Je FAolt o} JAsAe) egl Akasl= 2% 3 ejol, 1% 278}

L7V AA BAE o A AHES A BAAEY w=d A Aakalsfls 47 5o}
Table 13} 7o) H 5137K2014~2018'F) 2y AA) 314

*WA AR, A3 Y, A7 distn dRtdistd =A A Sk 8FAL A (Tel: +82-2-2691-8871, Fax: +82-2-2691-8813, E-mail: Iby513@daum.net)
Corresponding Author, Member, Ph.D Candidate, Department of Urban Disaster Prevention, Graduate School, kyonggi University

- 247 -



Table 1. Electro

Fire Statistics

Term All Fire Electro-fire Percentage
N
umber of ¢ 499 47,121 21.8
Fires.
Death Toll 1,598 233 14.6
o
njured 9,491 1,540 16.2
Number
Property 2.3 trillion 450 billion 19.6
Damage won won '

TEZH Tables 2 and 3-2 Z1713kA12] 3t ]] 9 HgAdn] 9]
BAAIE ) WskallE dske 7Sk 47,1210 & A
AGs}ol] o3k TEto] 12,09571(25.7%) 02 7 ko,
g2o =2 m)ER] T2} 11,6637, HEEH 23k T2} 4,955
7, I8 2 AT 46707, ENF 4,534 02 TSI
o}, A v A3k r)Adn] AA SIS 6,814
Z w2 Bduto] 2,68571(39.4%) 22 7 Bgkom,
TR0 2 €A 1,01771, 71ElZ7]4dn]) 89371, HelY]
36471, AYAE7] 315702 BAYSIHTHNFDS, 2018).

Table 2. Electro-Fire Ignition

Term Total Insulating |Unidentified| Contact
deterioration | paragraph Defect
Number of |05 104 | 12,095 11,663 4,955
Fires
Percentage 100 25.7 24.8 10.5
Term Overload and Trekking | The Rest
Overcurrent
Number of 4,670 4,534 9,207
Fires
Percentage 9.9 9.6 19.5
Table 3. Electro Fire Generating Facility
Distribution Board Power
Term Total and Distribution owe
Meter
Board
Number of | - ¢ ¢}, 2,685 1,017
Fires
Percentage 100 39.4 14.9
Other Transfor Low
Term Electrical Pressure | The Rest
. mer
Equipment Breaker
Number of 893 364 315 1,540
Fires
Percentage 13.1 54 4.6 22.6
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Temperature
350

terminal load terminal power Breaker Center

100
50 I
1 ot s s

Time | Terminal | Terminal | Breaker | Panel
(MIN) load power | Center | Center
0 33.426 31.4 | 33.385| 25215
1 57.594 | 31.941 | 33.713 | 25.436
2 69.331 | 32933 | 33.713 | 25.259
3 76.199 | 34.161 | 33.958 | 25.612
4 129.14 | 35.577 3473 | 25259
5 191.3 | 38.043 | 35416 | 25.436
6 294.17 | 41.225| 36.139| 25.303
7 312.38 | 44.772 | 37.055 25.48
8 190.95 | 47.055 37.53 | 25347
9 139.41 | 47.565| 38.788 | 25.788
e 10 110.99 | 46982 | 39.256 | 25.568

HOmin M1min W2min ®3min M4 min B5min M6min M7 min M8 min W9 min W10 min

Fig. 1. Heat Phase Temperature Change in Short Circuit Braker

Table 4. Status Survey Result

Term Inspection Normal Insulatign
target Destruction
Opening 100 86 7
Percentage 13.1 86 7
Term Contact defect| multiple fault Note
Opening 5 2
Percentage 5 2

(b) Abnormal overheating

Fig. 2. Overheating by Insulation Deterioration
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(a) Nonal State

(b) Abnormal overheating

Fig. 3. Overheating Caused by Poor Contact
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Fig. 4. Composite Sensor Example
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Fig. 5. Small Space Automatic Fire Extinguisher
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