Journal of the Korean Society of Safety, Vol. 29, No. 6, pp. 34-39, December 2014

Copyright@2014 by The Korean Society of Safety (pISSN 1738-3803) All right reserved.

FACES)IM E 89

-IEV\-I al RE -I
So =X oo

http://dx.doi.org/10.14346/JKOSOS.2014.29.6.034

Swet 200l TE

[ =2 YA
JXI_TT ;—l
1A ZT
oo=2

g

Analysis of Resistive and Capacitive Leakage Current
according to Wiring Type and Length at Cattle Barn

Sang-Ok Yoo + Doo-Hyun Kim - Sung-Chul Kim"

Department of Safety Engineering, Chungbuk National University
(Received April 23, 2014 / Revised July 4, 2014 / Accepted August 10, 2014)

Abstract :

This paper is aimed to prevent danger of electrical fire at cattle barn to detect resistive and capacitive leakage current

component for wiring type and length. In order to analysis for electric leakage component for cattle barn sizes and normal buildings, this
paper was studied field state investigation which are at cattle barn companies(10 companies) in Cheong-won location and normal
buildings at Nam-bu market in Jeon-ju location. Market to deduce the problems of electric leakage component is analyzed. The resistive
and capacitive leakage current component for wiring type and length is analyzed at Beon-young cattle barn. Results show that electric
leakage component suggested in this paper are valuable and usable to electrical fire in leakage current based on environment factor,
which will prevent severe damage to human beings and properties and reduce the electrical fires in cattle barn. It is acceptable for

electrical equipment use in an cattle barn.
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Fig. 1. Characteristic of leakage component at cattle barn and
normal building.

o] A3 Ejn] o] Qlste] AL wIws)
AR, Fig 12 FA07] 9] 4 FAARE Fig
Ly ZAelAY] ek FAARI B0 A
AH57H 2 UeRe, Fig, 1 by 2t 242 e
A AR FARRIE 7 R opahe walt

2.2 SAf9} Yz} B Feho] RIARH| AEEAL
2AplAe) 27] SRl et e &
wAs7] gito] AT 107)400h A1} W 2 1
A7gsto] w2 RIE S8 FA] A, A7
WA Thrio] Sjte] wEEo] 9lu AETAE
e AA W2 Qpsof S it aslol 9ol
o2 Aol vls) AEd A =7 &4
FARAFZE 7P ol A dol gt HlolHE Hlal &
A3F3Aet Fig 2= SAHFSHE On AJefollA 12U(Fig. 2
a), 1'd(Fig. 2 b) 9 2U(Fig. 2 c)°ll et A A &F
d FAAFE 24 Fig. 2 a)ollA SAF I(cattle
bam 19} 729 7F TFE7E 2 B ALHo] A
AR WAL 218 nh, LA AAR] HEe
14 M2 o9 27 etk Aey RauRe) 49
A7 Wit AZE chekat HalSo] datsle] 1
A2} wAst Ao 2 shohe|n], LRy A=) 7
= & gtEE st I Fx7F 23 O= Qg A
7IHH’H—4 AR dol7k F7kske] A&t A7]uiA At
o TRH O WAT FHET] Zla Ao Wt
Flt} A} 2(cattle barn 2)%= 3,510 m*Q] JFIO] ZALR

o)

e}

35



A2

(=] .
TTo=

FAF 12 WS of 490 miehE A3 I} Q15ste]
AR SR AR A9 HRACE 12 R 1}
Bttt A} 3(cattle barmn 3)3} ZA} 4(cattle barn 4)2] 73
- L qFRTF tha BlSEShy SAF S(eattle bam 5)9] 79
£ 2ah 33 24 49) ko] meln) vhslo] Sapy
SRR BEES} e 2 ES Shelsilth
24} 5ol 097 B S FAURE Ml RS
ZA} 31} AL 4= CV ZA(Cross-liked polyethylene and
vinyl chloride insulated wire)'”& ARE3F Bl 224} 5=

)

25

Leakage component (mA)

Number of cattle barn

a) December

25

Leakage component (mA)

S
o 2 X 2 2 2 2 N 2 $
0 0 0 0 0 ) 0 0 0 4

I O O O I I O O O

X 3 X X 3 X X X X ~
Cb (_”b (J’b L’b (_:b K3 K (J‘b (J’b C'&

Number of cattle barn
b) January
25
20 N\
N\ - Iy

Leakage component (mA)

¢
Number of cattle barn

c) February

Fig. 2. Characteristic of leakage component for on the switch
on loads at cattle barn 1~cattle barn 10,

36

21
=

—
o

e

<21
=

A
(=]

Uzt

HIVA Al(Heat resistance in-door poly vinyl chloride
insulated wire) 72 ARg-5}0] Aol YA| Qar 9]¥io]
wBElo] AT T2 4YH FFO2 Aso] &
opy LA AR 2 LePdk 24k 9(catle bam 9)9}
ZA} 10(cattle barn 10)2] 7% ZA} 100 m” ©]3}2)

AL AT §94 FAART A trehbA) ¢
oo shlstoch

Fig 39| 447} 2 ofsbEo] thgh 4G4 §4
AARE e 202, AR FPAUR 22 %

25
<
E20
E
]
§15 ,
S 10 ————
o
e
= 5
L] .
9 .

0 0= /\M 2
Shop 1 Shop 2 Shop 3 Shop 4 Shop 5 Shop 6 APT1 APT2
Number of normal building

a) December

25
3
E2
€
o
§15
§l.10 == foe
]
2 4:’\

0 T v — ~ —

Shop 1 Shop 2 Shop 3 Shop 4 Shop 5 Shop 6 APT1 APT2
Number of normal building
b) January

25
<
E20
§
g 15
S 10 -
g o

S <+

3
-

0 —“—/ \wﬁ

Shop 1 Shop 2 Shop 3 Shop 4 Shop 5 Shop 6 APT1 APT2
Number of normal building

c) February

Fig. 3. Characteristic of leakage component for on the switch
on loads at shops and apartment,

Journal of the KOSCS, Voal. 29, No. 6, 2014



FAGE)0IM FIHM el SFet 2ol E MEd X S8Fd FHUEF

Al trehde). ol ZAke} A Alet ofstEe] A
7117t el 2 M=o} glojx] GA
5] 1edo] ke Aom Pk Ak A 4
2o} b2 GopA FAART A EEo] glof
AApe7)e) e Ego] wAgel BHelEgir). Fig. 3
o 47h 9 ofabEo] tsle] 128(Fig. 3 a), 1Y(Fig. 3
b) W 2%U(Fig 3 ool theke] A B Y AH
RE Ueolch A oR TlzelAE HaE @
& Bgou} Shop 34 THE faHTHE B e
HPOU o]t ZA} g} the RAUREEE ekl
9ltk. 55 Shop 3% T} Ak W] §ao] 2 4
AH 2 Qste] B AMaoA o] tha &7
Uerd e shlstech

Z Ao} AuAbte] Hlael X 9RBAA and
e ol W HAke HAEL AP
B S, AZlAe S AR
=48 Heck 53] A sk Ak
%7} Acke AT ARG A7) wale] golt 2
AR Qe S AR WrAS 23t
oh Qv WYY A9 AR FAUR A ek

e

&
¢
)

I

e o

e
e 4 FIF Ut of

k)

e
1o
rO
i
2,
I

N MLGCESD
Zol, Apg-Fsto] FFFE Hh= Z 02 FRIEGIT) o]
714 wo] ARgEE A7 R HIV(LS mm’), BV
(polyethylene and vinyl chloride insulated wire, 2.0 mmz)u)
9 CV(20 )5 3575 Aegich. Z2te] Zolo of
&}0] 50 m, 100 m, 150 me] Zo]Z et o] RE
27| 2 EE AEsF427] 1(Auto waterer 1)©] 50 moj] A2
2 & o] QAL Ag<7] 27F 100 mojl AFsg4=7] 3°]
150 moj] 22t Ax|w o] qlo slid AFaswr719] HAAA
2o} S5oith AL E A% F47ls BE 660 Wo| &
S 7R ek AR U MK
Ahell XS AR A BAS 235 9ot
o] FRAI K (IS-0901HC, 7, 0~1,000 mA)2] 7, +7 &
4718 Batel ZHSA”. 1, A B
(102w 110 V~240 V)ol| A f+= 0 ~ 300 mA, 7,20~ 3
mAe] 9] Yol &% 7Mssict E3 1 ghe w9
FAZ ZUET 5 Qlof S4o] ZhHsit: & AtoflA
L A5 e 1Bt g 2 2z

1o
<&~

T
L
-

AR
8 oz f

SH=oHM S| K|, M29# HM6Z, 2014

1z

i

Case 13} Case 22 FE3I}IGTE Case 19 H= 50
m(Table 1 a) 1 DA AgF<7] 1= 100 m(Table 1 a)
1 2)ol| A= AF5gF4=7] 13} 25 150 m(Table 1 a) 1_3)0]]
A AFsE7] 1, 29F 3& Onslo] S45H3IH: Case
20] A2 50 m(Table 1 b) 2 Do|A AEF<=7] 19t
Ons}L 100 m(Table 1 b) 2 2)o| A= AFEF47] 20kS
On3}al 150 m(Table 1 b) 2 3)o| A= A5HF<47] 39S
Onslo] Z4at3ich. Case 19] 9= Haje} 77|ujA
7ve] HARS] AL Case 2= A4l Lol that
AR 54 BAsl] $fstel TR, Fig 4
A FHAES 2487 Sld S UEieaL Fg,
4 b= A7 5710 Hat A9 molth
Fig. 4 Otz AA] SAolq FARS Aok A
UER 9k Table 18 A13HMS LER 202 Table
1 a)+= Case 19] ®H, Table 1 b)= Case 22| HHo|t}

/A\lgr Leakage Analyzer

IGR: 0.4 MA
10 : 25.2MA

16C: 251 MA

: £9.0 deg
Gr: 0.542 M2
Freq: 60.1 HZ
volt: 216V

a) Instrument for analysis on leakage component

50m 50m 50m.

I
_
cB

SW1 SW2 SW3

©

AC220v

Auto waterer 1 Auto whterer 2 Auto|waterer 3

b) Schematic diagram of auto waterer and wiring

¢) Measuring at panel
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