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Analysis and Risk Prediction of Electrical Accidents Due to Climate
Change
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Abstract The development of industry and the increase in the use of fossil fuels have accelerated the process of
global warming and climate change, resulting in more frequent and intense natural disasters than ever before. Since
electricity facilities are often installed outdoors, they are heavily influenced by natural disasters and the number of
related accidents is increasing. In this paper, we analyzed the statistical status of domestic electrical fires, electric
shock accidents, and electrical equipment accidents and hence analyzed the risk associated with climate change.
Through the analysis of the electrical accidental data in connection with the various regional (metropolitan) climatic
conditions (temperature, humidity), the risk rating and charts for each region and each equipment were produced.
Based on this analysis, a basic electric risk prediction model is presented and a method of displaying an electric
hazard prediction map for each region and each type of electric facilities through a website or smart phone app was
developed using the proposed analysis data. In addition, efforts should be made to increase the durability of the
electrical equipment and improve the resistance standards to prevent future disasters.
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Table 1. Electrical equipment accident by flooding

Year no. of accidents Ratio (%)
2006 399 6.7
2007 494 7.1
2008 319 5.6
2009 361 42
2010 464 5.6
2011 571 7.3
2012 451 5.3
2013 415 5.6
2014 273 4.3
2015 170 2.9

Table 2 200635 2015374 RlE(EZ, H%)
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g ol AAshs RIS HERT A A sl
O AR|ARILE 201009714 A HaFAlelT) 2010
o] RE A FE8ka Utk 20153704 O] s
kL 9lot 2015\ o] F- Holl o= thA] T8kl
Atk o715l o7k ArdA sl AAF soluAY 1
Bt AeliA AL glenm g5 W)Y dels oS
shofE Zloltk. AAA sl F okt i Adnje] WA 4
o} w¢ AlEg AAolrh
Table 2. Electrical equipment accidents by wind, snow,
and ice

Year no. of accidents Ratio (%)

2006 180 3

2007 260 3.7

2008 262 4.6

2009 149 1.7

2010 214 2.6

2011 424 5.4

2012 476 5.6

2013 150 2

2014 158 2.5

2015 80 1.4

Table 3. Electrical equipment accidents by salt and dust
Year no. of accidents Ratio (%)
2006 74 1.2
2007 57 0.8
2008 47 0.8
2009 62 0.7
2010 55 0.7
2011 45 0.6
2012 62 0.7
2013 50 0.7
2014 47 0.7
2015 33 0.6
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Fig. 1. Comparison between the number of fires due to
ground fault and average temperature
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Fig. 3. Comparison between the number of fires due to
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Fig. 4. Comparison between the number of fires due to
partial wire breaks and average temperature
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Fig. 5. Comparison between the number of fires due to
other causes and average temperature
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Fig. 10. Comparison between the number of fires due
to other causes and average humidity
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Table 4. Number of electrical fires by cause per 100

thousand

Region G;:L:ll[:d csi?c‘illitt Overload |Wire break | Others
Seoul 68 880 252 21 427
Gwangju 49 991 182 36 621
Daegu 53 726 165 11 825
Dacjeon 88 1296 186 17 428
Busan 80 764 180 25 640
Jeju 50 1300 295 26 477
Cheongju 116 526 214 7 605
Jeonju 78 807 181 8 732
Chuncheon 110 1268 413 64 1411
Incheon 59 1073 145 29 433
Min. 49 526 145 7 427
Avg. 75 963 221 24 660
Max. 116 1300 413 64 1411
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Table 5. Risk rating table of electrical fire by cause

Rating  |Ground fault|Short circuit| Overload {Wire break| Others
Vcr(yl)l"w 0-53 0673 | 0~155 | 0~17 | 0~462
L(;;V 54~68 674~867 | 156~199 | 18~22 | 463~594
M°é°)m° 69-84 | 868~1060 | 200~243 | 2326 | 595~726
I-gg)h 85~98 1061~1252 | 244~287 | 27~31 | 727~858
Very high 99~ 1253~ 288~ 32~ 859~
©)
Table 6. Risk rating of electrical fire by region
Region Ground Shor_t Overload Wire Others
fault circuit break
Seoul 2 3 4 2 1
Busan 3 2 2 3 3
Incheon 2 4 1 4 1
Dacjeon 4 5 2 1 1
Daegu 1 2 2 1 4
Gwangju 1 3 2 5 3
Cheongju 5 1 3 1 3
Jeonju 3 2 3 1 4
Chuncheon 5 5 5 5 5
Jeju 1 5 5 3 2
Fig. 11914 Fig. 157}4]%= Table 62] 2 A<, €191
H A7 e 2tolr] ) AFER FAF Aotk

4-Very High Risk

Ground fault Hilgh Rk
5 2-Medium Risk
4 1-Low Risk
5 0-Very Low Risk
Other causes 2 Short circuit
Partial Over load/

disconnection Over current

Fig. 11, Electrical fire risk rating for Seoul
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Fig. 12. Electrical fire risk rating for Busan
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Fig. 13. Electrical fire risk rating for Daegu
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Fig. 14. Electrical fire risk rating for Daejeon
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Fig. 15. Electrical fire risk rating for Gwangju
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Fig. 17. Prediction of electrical fire per month in each
region
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Fig. 18. Risk rating of low voltage equipment

Table 9. Number of accidents and hazard rating of
high voltage equipment

e A5 HS epdlE Holrh o] BE niEo A , , ,
B B Device no. of accidents Rating
F1gulo] ths) A SIPEE e} 2stold] FES| ¥
. _ Lead line 103 5
2] 02 YehlSl e Table 83} Fig. 189] thafe], 12 —
B B B Lighting arrester 36 1
31 Table 107} Fig. 202 Lsp7]7]e] tigk ALn A =S
CT, PT 106 5
Zy7} iB)|
242 e Transformer 140 5
Switchboard 30 1
Table 7. Estimation of risk rating of electric equipment Circuit breaker 115 5
by voltage - -
High voltage wire 16 1
Ratin Equipment Equipment Ignited -
ne (110~440V) | (3.3~22.9kV) | equipment Power capacitor 3 1
Very low (1) ~170 ~47 ~87
Low (2) 171~219 48~61 88~113
Moderate (3) 220~268 62~76 114~139 itioh :;g,:‘_“‘*
High (4) 269~317 77~90 140~164 i lowrik
Very high (5) 318~ 91~ 165~ 5 i ik

Table 8. Number of accidents and risk rating of low
voltage equipment

Device no. of accidents Rating
Inlet wiring 24 1
Indoor wiring 505 5
Switchboard 107 1
LV capacitors 49 1

MCCB 322 5

ELB 456 5
Magnet S/'W 188 2
Electric heater 302 4

608

Power capacitor - Lighting arrester

High voltage wire

Circuit breaker

Switchboard

Fig. 19. Risk rating of very voltage equipment
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Table 10. Number of accidents and hazard rating of
ignited equipment

Device no. of accidents Rating
Electricity meter 123 3
HV circuit breaker 13 1
Transformer 49 1
LV circuit breaker 20 1
Distribution board 366 5
Others 187 5
5-Very High Risk
e Risk
Gty moter 00

.
Others HV circuit breaker

Distribution board Transformer

LV circuit breaker

Fig. 20. Hazard rating of ignited equipment

A7 9] thekgt M7 A udEH S vt
o2 7k Adule] Azt €¥ VA A¥E oA
matrix table FEZ Yeld A7|EA9E wEY
(electrical fire risk matrix)= Fig. 213} 2t}

7 Qoll B Aduo] Ala WAl Eo] =3 MCCB= th

71716l v 1gell ARl o] Zhe A o 53

=
& gk

[ o of

Jan Feb Mar Apr May Jun

Ji  Aug Sep Ot Nov Dec

Veylowrisk ~ lowrisk  Mediumrisk ~ Hghrisk  Very highrisk

Fig. 21. Prediction of electrical fire risk per month for
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