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Abstract : In this study, we analyze the current status of major disasters in distribution works and propose safety measures through the
distribution live-line work method and electric shock risk assessment. The result of analyzing the ratio of electric shocks to the
occurrence of industrial accidents in the recent 13 years shows that the death rate is higher than other industries, especially the
construction industry occupying most of the disaster, and it is higher than the collapse disaster. We analyze statistic data of 101 victims
selected as core words of live work, distribution line, pole and 22.9 kV in the investigation report of major accident of electric shock fatal
from 2001 to 2014. The safety measure was established through the risk assessment of the distribution method using the standard model
of the risk assessment based on the results of electric shock analysis on the distribution line. In order to prevent the electric shock accident
which is recently being discussed, the risk assessment procedure were carried out in the above-mentioned 22.9kV special high voltage
live-line operation method. We derived the risk reduction plan for the distribution line from the results of the major accidents statistic and

demonstration of the line works.

Key Words : electric shock, distribution line, risk assessment, statistic

=2

[—

1. M

20164 6 109 = gAl= o xze] @]
A AR PR A Aekey] fiste] A dAlE

ol A AT S Qg o R AN A
olgti wmth AAoldTWE HRAYTA)
2001 = B QAL ARE BHRAlCMY TR
olg3to] ML o] AT F 2 T1HE Shuste] HA
o 144 @ASE TS WY 1058 sl

L 200435 2GSk A 2014 =AF A
2ol w2 ¥ 2009 20131717 o] T oz 2]
3He - 1310] AIANALE APYFAAL, 140780 B &
o] Aehs FHch £, AAloldTH S APAITto]
AL, AgFITEe] Qlom, 18~20 %2] FAM]E-o] ek

S AZM7E 31 % dEe Aol sl vhd 2
oAl 2 Al 8 A 9 Aol kg Ee

‘o] AGE

89 FUsictn
WAL Slel A A A
) aheta, A
Fe polsl s Aol

=
RS

o

e,

shgot He

= ok

2

QraahaL 7
aek Al
2] QP F
oA Eole]

o o
e

N
=
Q4]

-

e

! Corresponding Author :

Sang-won Choi, Tel : +82-52-703-0852, E-mail : swchoi@kosha.net

(Former)Occupational Safety and Health Research Institute, Korea Occupational Safety and Health Agency, 400 Jongga-ro, Jung-gu, Ulsan 44429, Korea

14



AT 245 St HiE

Aol BastElo] gl Aldl=g wMAjut
sto] AAWA Ho TRAE MR Re] Al
A AEsHA A 2efo] Thsth AntE F
A A8 - BgAo dist AEE dasiy

ohek, AFARPARZ7E Wt 1A AB21R(FE
oA o] d71A el e Badatfo] 585=

A7F Qons & Al siArel el S oAl

RS LAt} vl SRRl 9] AjsEA

4 A9 B7RS Sote] PAHHS A AR}
coh E9 QP AE vl o B e AR R A7) E
off &3k 2o WY B Weksy feshal, A 7]
A 5o Mgl avEE 12ARE Alsshs A
2Hoa sig.

e N oY Ky

r-?L' XE IUE I'N [‘_|_4

filo

2. MMz ZHRHSH 24

2.1 2UE Sthfsh 24
Fig. 1:& 2| 1797 LAY AR A8l 3 24
oF AgAE vl Aotk 2 Aeliaks tha
FEALE Bolal glo} &gt Zha FAR o]ofF]2
2 AR=toMel fake AR Bola ot

|

3

lo 4

+- Electric Shock = Injury Fatal

600 576 572

pu
T sm sw
504 506 ==
500 ¥ g W B e s 6 -
= s e o+ as E
= S > PR
a2 212
‘:5 403 “.“5 g 32 5 396 _m— W 400 8o 3
a0 ® = —.w w % a ®
L 358 - 2
L ' 330

303

200

%
100 A A A: e 1 m 7 a4 g
S -0 3% 2 m g
0
'98 ‘99 '00 ‘o1 ‘02 ‘03 ‘04 '05 ‘06 '07 ‘08 ‘09 '10 "1 12 13 14

Fig. 1. The toll of fatal and injury in electric shock,
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Fig. 2. The ratio of electric shock fatal by industry,
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Fig. 3. The number of fatal yearly,

~

7
B

| I : 2

11y 12y 13y 14y

A AVRER A7 R A 23%E

Region
25
23

15



Type of Construction

30
25
20
15
10
5
. N I

Building Electricity Electric Pole Communication

Fig. 5. The number of fatal by construction,

Fig. 62 2 270 AFgAeR dgoflA dit o]

gol TSk

Occupation

51
50
40
33

30

20

10 N

; ’ = B

. [ | ] [

Electrician Construction Painter

Worker

‘Communication
Worker

Driver Etc

Fig. 6. The number of fatal by job,

Fig. 7 2k 1 APtz AR, ofF, mA%
Y oz BAEQIch

Task

32
2
23
20
15
10
10
5
5 4
I I ;
. H =

Check

-

Install Move Substitute Prepare Paint Repair Etc

Fig. 7. The number of fatal by work,

Fig. 82 Ao 7Hd AP2==30, 40T7F 60%
£ A3skoch

16

Age

32
30
30
20
18
12
10
6
I :
. l
20's 30's 40's 50's 60's

Unknown

b

]

@

Fig. 8. The number of fatal by age.

Fig. 9= A=A 7hd AMgR=2 CAL BAL AAY

SO 2 EAE I

Contact Phase
10

9

2
1

0

A phase B phase Cphase

Fig. 9. The number of fatal by phase,

Fig. 102 7]Q1%&
41, COS(Cut-off Switch), w41
A Ak

W AR adel 2
A ol pow

Cause

0 ‘ | | I I I I I

Crane Rope Electric Wire ~ COS

18

.
S

«

Jumper Wire Steel Pipe Insulator  Lightning Etc

Arrester

Fig. 10. The number of fatal by originalcause material,

Fig 112 APgleld 2 A 2
sha o AL

=
b

J. Korean Soc. Saf., Vol. 33, No. 2, 2018



Injury Type

29
20
14
) .
o

Electric Shock Burn Fall

Fig. 11. The type of fatal cause,

Fig. 122 AR Aujd 7hd AR w7, o)
&) zid|lo] A vekgron] A, Bmsk Aeke]
o= BAwoth B3 AARHE oF 3% A3}
31 glo] WiRALROIA ARG 2hg) ] 2 Al g
QJolx Abgule] ATk Telste] 1WA W7t
o sedo] Wat Aow A,

Machinery

3z
.
20
15
10
5
5
3
. | :
. L

Bucket Mobile Crane Scaffolding Pump Car Ladder Etc

Fig. 12. The number of fatal by equipment,

Fig. 132 7EA]Q1 Hl%] o Hed 74 Apgrlses 7HA]
& HiABIAZolE 21% AHEoflA fdARALT} Ay

Wachman

920
80
70
60
50
a0

30

21

20
10
1
0 o e—

Past No past Unknown

Fig. 13. The number of fatal by watchman,

ok

PRI S5 X|, MI33E H2F, 2018E

3 Aom BAEgon, 749l WA RI} BHlER)
ore A9 T9%E FAE| ) weta, WH ARl A
o) ZHAIQl WAL AAILE HaH o ol

Fig. 14= &¢HA Aeid 2 AbgAe2 oA
o] FAHo] 80%E A2|tct.

Unsafe Condition

unknown [l s
Danger Factor [l +

Protective Equipment I 2

Work Process - 7

WorkPlace | 1

Material and Device || 1

o 10 20 30 40 50 60 70 80 20

Fig. 14. The number of fatal by unsafe condition,

Fig 15= Eord =y A /\]‘U]-;(]‘_ri 210 23]
4% 9 "R} n|Eol A oF 76%2 71 =7 LERTh

Unsafe Behavior
unknown [l s
Etc Iz
Protection Equipment - s
Unnecessary Behavior - s

Usage of Machinery and Material I 2

o 10 20 30 40 50 60 70 80

Fig. 15. The number of fatal by unsafe behavior

2.

N

72 SAEE U ST 24
A1 AR 20119, 20129 ALk 2 4
ZF 27 AE WS A0 vehgon, { o
AR 7\ EAA 3% 71 A ekt
A A A AL 1B, 05E

= Ulehgron], A 4 At 4%, of
AR 0w ek,

AP 4 ARRRHE 30, 40Th7h 60% S Al
gon], 55 439 AgE A Ay 3007}
2%z 7 A ek

i Ei

fru

R4

+

oN
ofl =

S~
|=4F4>

]_

5

17



= 79% Lol A HAgskdch

Eobd A A AP WER| o] fAHo)
80%E “F3]ste] 7H A Uehgton, Bk s
A AP A A% 9 AR} nEgofA] oF
76%% 7H =A ek

7|Efe] B o gl 229 kV HjAMT} HOE S}
FEoll ogt 7 AFgAHE 107 olu A E gl om, A
A HZlo] opd Ak WZlefA 9] AbaL 1710] Qlit.
H1710] Bl AE (8%, 249, Y B 5) § A

U =%l e Asi= AR Jles EAEIH.

=i}
=

3. iiTM =z 2| 22 HIlet ChY

2o A EAF wiHA R Ao s B A
g v R 7 AFGAZE sfubch whgEka glo]
F T ol E Al Gl 229 kV ol gt WAl &
AgollA 2 Asfellde st TP B2 A
2 #E2ud, 2 eget e AT 9984 Bt
Foto] QA S stas) ek

RIEEVEE- V)

Fig. 162 9184 B7H2 AXSE @Al xo] thaal
2 Aol A 0] A% A, ofx} wA| L g WA
5 219 AlAARIS LrER Rlolth

o

® Method of Dedction on Risk Figure

1 4M
2. Case of past accident
3. Investigation and Predictive Activity

Fig. 18. The risk assessment model of live—line works,

18

Insulator Change | Long Column Change

Fig. 16. The demonstration of live—line works.

Fig. 172 ofg] 717 w4 242y £57 %9 sht
ol AAlolEel 2y AAws ek Aolt.

Insulator Change Long Column Change

I Auxiliary Arm Install |

[ Wire Tong Install |

I Upper Power Line Move |

| Wire Grip Install |

| | Long Pole Change |
Wire Dip [

Shoulder Metal Move |

| Insulator Change ||| Auxiliary Arm Remove |

Live Equipment I Inner Line Make |

Adjustment I

Remove |
| Jumper-wire Reinforce |

Fig. 17. The procedure diagram of distribution live—line work,

311 SId Wot HRAIH 2

Fig 182 SH2119] 9184 B71E §1ste] aM
Noz et Bok Axre] A mEEA AR ol
Aol aolae R, ARAY U3 R, S8R9 ©
Z0h Bk dASY 2 WYY AYeoR P S

=] = 5)
sy,
- Live Guard « Contact of
& Change - Pole Stand Live part it i
s - long pole - long Pole - Collapse b %
* no power cut Pole ke idepend on - Danger place
- Live ; Remove | b eduction | % PO Ewaluation [frequency and + Notify to Chief |- Manager
o Close Li Unit |. cos Work |- Insulator ofrisk | ol of risk trength Measuee ricer Manager |- All process
« Close Live 8 3 wo! )
P 8
Works] Work rocss | Install fador climbing factor Making Appoint |- Worker
- Equipment
Fall
Decision of
danger placd

® Method of Evaluation

1. Frequency : Number of Victim
2. Strength : Damage of accident
3. Index of Risk Assesment : FxS
4. Decision of Risk Grade

J. Korean Soc. Saf., Vol. 33, No. 2, 2018



3.1.2 9I8dd "ot Zat

SlA W7 AR A B Aeste] A Al
Agiolnel S84 B7h Ak guAg AF W B
ol mARle) 2% BAFHO] PHEL S 2,
A% 9o WA GhEgdeh e, Aulakg g
wAe A4 BT AAuE A Aol A7,
AR AWUE FPoIAe) ABEE 160 4, 7
= 402 1A BrhEgch o7|A, EL she] 3

2 °l AzZAo|Hul Ao R 7| ule, 2k
ol Frtetwl 1k WESE ke Aoln, HF
Frlol A5E, 2 AYA L B Fol EAfshe
Aol Hy
R 3
l:ﬂ- 7(41 2]
o] 2 %’4%401 +XH0}°4 277
o] aFEm, Aol A BE TS A s &
A AT ARgatel Zdak Wl st 1
70| 7hsd Toll tiet AEs ¥k 1| Hopof
3t
3, SRS EE;L 2 obxl
3} ulgo] wov], 53
ol A sfol, A A} 1% gloit Hfﬂoﬂ 2.2

¢

\IF_L, 10
Nrﬁ

o
EZ
o
—Ll
W
H
ol o
-
J_
_H.l
e
Jﬁi
to
> o
2 Q
=

A]
AL EA7|Eol T 2] AB2IR(FHARA A2
714Dl = A2 o] SEEu R FHztdnte

TEES SHe AL tha Fel} qlrk B AT AL
A L Aol BA B71E otol thaw
e e Aokskaa) sk

3.21 FQ MEHEA EMZTZRE 9| L4
Fig. 80] W= A-5-9] 7% 30t A A ARdAt
Hl-&o| 7 =7 Yeiten, ol g3l we Al
T 1] A Y 7le RE B uRo] Fieo
TE= 2] S d2 AR AzoA 7]edE A

¢

fo

.

=

>

o= Abgsich webd, 4 Blel wet S1dEE
2 SHE U T U 498 940 T 4 o
t By Aagel Belt 3l 38 AR A4l
7H% 4 asjet,

SHEOIMEHS| K|, X33 H|25, 2018

Fig. 9o w2 wjddz 24 CI BAolA
73% oA} MPABLTL lof, i B A T2A
SHIAE Bol7] IsIAE Cst BYYl old7leE
I R AQENE el HARe
39l 2 AME Basi

Fig. 130] wh2 2] 4] ZAj9le) w20 = &k
AL S ARZE Tk 9] ol 24k o
A ARA 2, 222 A PHTES B 332
S5z} vix]Q] Aol et A o] I QEl)

3, Fig 150 oh2wl 2eiake] Bebd 9% & &
Aoy 2T L AR vEST} o 76%F AR
wj g AAele) FR 9 g ket Davt glol,
& AtolA= Fig. 18014 Al¢ket A9 H7F At
2 djRol| Hsto] i 2z b 3A0ME Ye
A|de] Hasi.

__4

3.2.2 ZIAAHo 2 HE{ Q| CHZH

50| AL AT S g Aol 2

Ao TAH wES FHFAL Hisfstolop s,
HE Ll ZtAi7hflo] BnE FAE Hxjsle] 22
g GRS E BEstolof itk

3 Yo gk Asfel skl Ko
2 Ao Wrlely] moke 2RAke) A 2
RS 2] £ 9l Aol BB o] Ajuke A=A o

2 Z5tofof gtk ol TA FHAe] BA} o
2j 2} Bado] wBECE o] $A A] Hofof 3
B2 Yol dxoln A U Yorro wE
RS HA2AE HAZ shojof gk Zolk

T glolE AR - o s)soR PR
AL 5 - SRR FARIAIZE ARk A
A 52 eliAe ARAF IR AP 5
o] Paslct.

PR AANE TEAe] oA whgstel 74
Hola ojsfatr] 47 et FAb
fota 2RAA WESHe 2L B - GBS A
2lo] Wast Ao wekELh w3 984 Bl
AT 2 FRE dE fFalol it One Pa
Sheet 5 SFAREA WS AR O] X437
= st

3.3 7|}

TR oS 3k A7]-ZA o] EAo| A3t
o Lo wEw, Ar|ZARle] v et 7HA A8
£9] Al ot fo2 AER] AL

A7) A 2GS F2 ARoMA o] FofRaL A Asf

19



A Aol M AL, 3371 B H Al @R
oAA sk A AsATE U AR =2

o) 9BA A7 e 4Ye
d7Ke] 2 ARe] FoiAle) o1z mala
(1977) % TR FUAN01HE AY EHS

H
= U —=
° _

/R—]E E‘(‘s‘_]_-

Al

AAstolon, wirldzole] A 4= B
8 PAFH 8 SAS =Este] Hddwst A
2P e A3t |2ARE AlTskak

AR R ARl AEA AR #9487t
A A 2 HE gl 4 M A 919 7
AIE Fstol FAle B A e A
AAjstel Fa FAH 9 AR st

HFH o=, wiAl R Ao fEA Az 8t =1
= flstol Y19487E Aaks VNt R shel =4 A
SEA EAAIRFE ] T Y Ao
FE O] QP e Zhzh AlQksk T

ok s R A A HEads A ES 5
o] 38 7hs ot flAe=o R Alojsh=t] Wadh &
= 2do] 7EH ArgE st 91ste] KOSHA Guide
Rl R e R R e R e el ke K
o A Akshlet.

20

)

2)

3)

4)
5)

6)

7)

References

“Actual Condition of Eectric Workers”, Laborplus, Vol
144, pp. 32-37, 2016.

Kyunghyang, Newspaper Article, 2016.05.19, Available
online at http://news.khan.co.kr/kh news/khan art view.
html?artid=201605192310015.

Electimes, Newspaper article, 2017.03.20, Available
online at http://m.electimes.convarticle.php?aid=1489615
076142722002.

The Occupational Injury Status(2000~2013), KOSHA.

A Study on the Development of Risk Assessment Model
for Live-Line Works, 2010-OSHRI-1054, Occupational
Safety and Health Research Institute, 2010.

S. W. Choi, “A Study on the In-depth Analysis of Cause
and Characteristic for Recent Electric Shock Accident”, J.
Korean Soc. Saf., Vol. 29, No. 2, pp. 7-11, 2014.

S. W. Choi, “A Study on the Characteristic of Electrical
Construction Work for Prevention Electric Shock
Accident”, J. Korean Soc. Saf., Vol. 29, No. 5, pp. 29-34,
2014.

J. Korean Soc. Saf., Vol. 33, No. 2, 2018



