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Abstract : This paper is purposed to develop an leakage current detecting system(LCDS) which can prevent electrical
fires on breaker capacity expansion as well as ruptures of XIL(Extra long) pipelines and power failure by operation
of ELB(Earth leakage breaker) at auto water machine in winter. In order to develop LCDS, this paper studied field
state investigation, field state experiment, development of leakage alarm system and verification experiments. Field
states investigation at livestock companies(10 companies) in cheong-won location to deduce the problems of auto
water machine is analyzed. The field state experiment is conducted at B livestock company in cheong won location.
The field state experiment method is measured with leakage current when ELB tripped by environment factor(fine,
cloudy, and rainy day). The LCDS is developed as MCU(Micro Control Unit) part applied leakage current values at
B livestock company. Verification experiments for the leakage current detecting system were conducted by two
methods of current supply and field test. Results show that LCDS suggested in this paper are valuable and usable
in auto water machine based on environment factor, which will prevent severe damage to human beings and pro-

perties and reduce the electrical fires in livestock.
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Table 1. Leakage current for heat on/off of AWMs under clear

day

Dat Heat A B C D E

a8 | (ON/OFF) | (mA) | (mA) | (mA) | (mA) | (mA)
on 15 | 24 | 31 | 236 | 13
2010.05.04
off 0 0.1 0 0 02
on 24 | 78 | 42 | 21 12
2010.05.7
off 0 0 0.1 0 0
on 123 | 22 | 24 | 244 | 15
2010.05.14
off 0.1 0 0 0 03
on 13 | 32 | 26 | 27 | 086
2010.05.27
off 02 | o1 0 0 0.1
on 17 | 39 | 35 | 875 | 17
2010.06.01
off 0 0 0.1 0 02
on 09 | 23 | 26 | 37 | 08
2010.06.04
off 0 01 | 03 0 02
on LU | 22 | 29 | 31 17
2010.06.08
off 0.1 0 0 02 | 03
on 17 | 20 | 41 | 25 | 178
2010.06.24
off 02 0 03 0 0.1
on 13 | 17 | 24 | 23 | 14
2010.07.12
off 0 0.1 0 0 02
on 08 | 146 | 33 | 243 | 097
2010.07.14
off 0.1 0 0 0.1 0
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Table 2, Leakage current for heat on/off of AWMs under Table 4. Leakage current for heat on/off of AWMs under
cloudy day operation of ELB
Dat Heat A B c D E Dat Heat A B c D E
A | (ON/OFF) | mA) | (mA) | (mA) | (mA) | (mA) A2 | (ON/OFF) | (mA) | (mA) | (mA) | (mA) | (mA)
on 17 | 21 | 30 | 27 | 168 on 24 | 78 | 42 | 21 | 12
2010.05.09 2010.05.07
off 0 01 | 01 | 02 0 off 0 0 0.1 0 0
on 19 | 31 | 280 | 276 | 21 on 15 | 23 | 845 | 37 | 197
2010.05.12 2010.05.13
off 0 0.1 0 0 0.1 off 01 | 02 | o1 | 01 | 02
on 15 | 23 | 845 | 37 | 197 on 43 | 74 | 69 | 87 | 39
2010.05.13 2010.05.19
off 01 | 02 | o1 | 01 | 02 off 01 | 02 | o1 | 02 | o1
on 21 | 41 | 37 | 299 | 23 on 28 | 645 | 31 | 40 | 37
2010.05.20 2010.05.21
off 0 0.1 0 0.1 0 off 0 03 0 0 0.1
on 28 | 645 | 31 | 40 | 37 on 17 | 39 | 35 | 875 | 17
2010.05.21 2010.06.01
off 0 03 0 0 0.1 off 0 0 0.1 0 02
on 26 | 45 | 36 | 41 | 21 on 21 | 29 | 103 | 101 | 3.1
2010.05.29 2010.06.13
off 01 | 01 0 0.1 0 off 0 0 02 | o1 0
on 21 | 29 | 103 | 101 | 3.1 on 37 | 87 | 45 | 46 | 298
2010.06.03 2010.06.19
off 0 0 02 | 01 0 off 01 | 02 0 0 0
on 21 | 31 | 29 | 49 | 23 on 25 | 47 | 128 | 39 | 30
2010.06.14 2010.07.05
off 0 0.1 0 0 0.1 off 01 | 01 | 02 0 0
on 176 | 375 | 346 | 35 | 19 on 21 | 89 | 40 | 103 | 3.1
2010.06.21 2010.07.11
off 0 0 02 | 01 0 off 0 0.2 0 03 0
on 15 | 29 | 31 | 32 | 16 on 199 | 11 | 50 | 41 | 38
2010.06.25 2010.07.29
off 0 0.1 0 0.1 0 off 0 01 | 01 0 0.1
Table 3, Leakage current for heat on/off of AWMs under rainy Aog Anl A8 o 4~ Q190ar 5¢ 134,
da
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Table 5. Reasonable leakage current values of AWMs con—
sidering of livestock environment

Installation location of AW Leakage current value (mA)
A 6
B 6
C 6.5
D 8
E 6

& Uehygih Fig. 32 54719 dl8 A%
A AE717E AEE ol oSk Lefso|m, Fig. 4
£ A9 S8 ulAE A A RAAR
grolek. Table 5t BsA] AEF47]8 Bt
AR Ghe erpelth

5. B& XtE 3478 LCDS(Leakage
current detecting system) 7§t & HS

A FRAFET9 TsE A8ste] @A

38

o
s TT

7IAI-EEﬂ, |

(===
o [(=raieyl]

T,

A @2 Bl e A7k SR
ASFAE. A A A e ol
A 7](Current supply)S ©|-8-35F0] HOJAEHS
sigom HEHO BAo] HXs
& Al

(RO

> o
ool > uf o

5.1. XISE+7|2 LCDS 7

() MM B(a8E 5552

WA Fo] Ao glof vlgol g 2A Bt
P HES o] gakt wholth. HES] A3 g
We e Mg Hw o] ofak A gl
ah2 FhA ety iR HE 414 A] el 4
AGFE ol Agska Aok CTANY 59
TAY TZ6RVE] B9 7HAE ol Hrbot &)
Aehulgo] UA) 29 AL ki Kol S Hol
o S mAS] WSlolA s ALgTHsSILE 2 ATl |
mAS| Z3ge EESPlolt tha Fel7t gl
KA CT(CTL6-V-2)2] 9 % &l of
o ARZ N7} T CTAA ] Hl3) u$ $43)
2 oF 4 giek ARAAY A A Bt
T KAE A sk

oL

(& o

ofl

(2) MCU &

MCUR-= ofd2 1 HojeE TXERE WH3ls|
= A/D(Analog-to-Digital) AHEQ} do]E 47
9 A o] AR ZEA MCU 9 B4l XE 5
o= FAEo] glom, ¢ - FYRE Foto oY
= glojE ] dAAElE B2 7Yk 7edt
A e gAY 85Ut sAetEE Y
S Yo 715 21t FRAAEE Atmel

&8

O—%5-| PAO (ADO) §§ (SCLANTO) PDO PD(
G353 PAT (ADT) (SDAINT1)PD1 701
;:§ 1% O—42- PA2 (AD2) (RXD1ANT2) PD2 PD:
- - O—47] PA3 (AD3) (TxD1/NT3) PD3 PD:
O—45] PA4 (AD4) (IC1) PD4 PD:-
48 PAs (ADS) (XCKA) PDS {2
= O35 PAS (AD6) (T1)PD8 (03]
O—# pa7 (AD7) (r2)pD7 {2
10 | 2
Voo o2 peo 53) (RxDOPDY PEO 2
D—i5 PB1 (5CK) (TXOOPDO)PE1 [-g—0
o 12| Fez (o3 (xSromino) re2 | & O
O—3| PB3 (MISO) (OC3NAINY) PES {g—01
O—5{ PB4 (OCO) (OC3BINT4)PE4 - —01
RESET O—jg| PBS5 (0C1A) (OC3C/INTS) PES [5—0
o8 pas (0C18) (T3NT8) PES {8—0
— O—— PB7 (OC2/0C1C) (IC3/INT7) PE7 =101
3 oK 32 pco (a8 (ADCO) PFO
e CO—33- PC1 (A9) (ADC1) PF1 {gg—C1
o3 P62 (w10 (ADC2) Pr2 22100
O—35| PC3 (A11) (ADC3) PR3 {5701
032 pca (w12) (TCKIADG4)PF4 | 26—01
= C—41 PC5 (A13) (TMS/ADCS) PF5 {-2o—C1
- O35 PC6 (A1) (TDOIADC)PF6 [23—01
O—=+ PC7 (A15) (TDVADC?) PF7 —0
I"’EI—I—20 N
Ve RESET avee ¥
&~ Arer 120
16pF 10K
fF——a— 2 xran @R Peo 130
(RD) PG1 35
(ALE) PG2 35—
Z oy oo (TOSC2) PG3 {Hg
P2 888 «osciiees [
18pF

ATmega128 §a[3

Fig. 5. MCU circuit designed by ATmegai28,

Journal of the KOSOS, Vol. 26, No. 4, 2011



A}e] AT89C513}F ATmegal280] o]of| =t} &=
A} B A7rolw thRr]7} 7HHSI. AT89CS1
o] 7% ADC7} §lo] €]Fol ADCE AAIeH= o
ol Qi E3H ADCO| Eafselo] S5t 1
7HA E3F Adsshe Aol glo] CPUS| &9t 7]
E} /O PORTE L&{sfjof s}, SAkegof ot =
2] Heo] 75 BRIl QM= ATmegal28
o] MCUE A3ttt & MCUE 7] 7iite] |
9]9] FAHHE(1~500 mA)E ADCS2o] 10 bito]
™ 2" = 1,242 1,047 2 53 T 4= 9lo] 2H3]
7Fadttt. Fig. 5= Asa719 FHAFE7E 9
g MCU HAIE depiolet’’. Fig. 62 MCUS| 5
2 daE|Eg Ve Sk

=2

OEEE

A5 Gl istod 10 bit ledo} 7S &
Yra o] AX AR Zhe AT 4 9e

Tz AAs A
Fig. 7 2% e 2419) A534714 =

AmA|zEe] AR AHE Yerfodt.

}

‘ Leakage Current Input ‘

l

)

‘ Comparison Standard Data ‘

No

‘ Alarming ‘

Fig. 6. Alarming algorism of LCDS,

A.MCU (Micro

C.Led & buzzer /Controller Unit)

/(output)

D. 10bitA/C
¥ OutputLed

B. Leakage
Current
Module(Input

Fig. 7. Leakage current alarm system of digital type.

SHRQEMEIS| K|, M26H M4, 2011H

AFS AASHTE vl 7Y 7]
1,000 mA) &8o] 7h53 A8 2ol AsE
gato] NdE FHAAA AR AHE f-5et
AHF S SYHHE 2ABFALE 403] AE
E=AAE Zrol g15he] 42 mA AEL] 92 Hhy
SHRaL g gkl skl EEE-2 skt A
HHe AFr7]8 FAAAAA"-S o]-83) 10 bit

2 282 179 led2S 1HER slo] AR 7t
& ZEsTh SRR 2H9 S, 10, 15, 20, 25, 30

mAo| tfste] FE s ARSI 34 AS7]
© 7 SH8(LE HAF 3283 Z47) 3 Pt
skl on 54 23 £2 mAY A5 Hglh

Fig. 8(a)= LCDS} A7 TAY71¢] &)
o] AZ YERYQIIL (b= 10bit led® $]o)| 4] o}
2 vehie A WA 5 mA= A WA led ont Al

HAY led on© 2 UERd A3} Fro|o(A HA led =
I, = w7 led=2, A A led=4, Y] HA led=8,
A WA led=16 ~5 2= led7} onFS o s
HIES] f3ff & gholth.

NdE Asg<7]8 LCDSE
A9 Asaae7)et AAg

Al
=

Al
=

LERLEL

A% A Ak

=
= re)

i

(a) Verification test setup using C/S(Current Supply)

e [Teg-9mA
+1mA (27
== [Tete0-13mA
+2mA (27
== [1+2:16-19mA
+1mA (23
—[2+8+16-26mA
+2mA (23)
= [1:2:4:8+16-31mA
+1mA (23

(b) Output bit values of LCDS
Fig. 8. Verification test setup using C/S Current Supply).

39



(a) Real livestock barn

HI2 2 CXE FHEL

2 CXE £HEe 22 Oxe £33
: = 7l HEEI 1 13mA

SRz ama 27| ZHZ : 9mA

(b) Output data derived from field test
Fig. 9. Field test at B livestock barn,

o oghe U, 5 Y, vl U] 37k 2719 8
A% Wt AS)E olgste] AET AT AL
A A T e AR gro] 24
AL g2 oy 31 gHT) H dof HAAH
ol AaoA w2 FAEAF Fho]l 34 =9l &
FAZRBEA|AEL SMT(surface mount technology)
A2E Foto] AAl AFsaa7lol 88 7 A
o e Fig Yt @YY A4S 74
gt ZlolH, (b)= HlolE #ke) 8FE yeti ek

6.Z2E

Boemo Bel Ao 10740 ZA} A RS
B3] FAlo] AERTlel e RS B4
shan, BEAS BHIOR 34T AF5E4T)R
oA MAEL FAEAL BAsl E3 Bl
ol A 7H5T A5 4718 LCDSE A
o, B o]y e ARE ot pr.

3:5‘— El

° W A By NE FHHoR B4
W, BisAke] 49, 1180 4547 Fol4 5
o] fZo] We BDoA £ FHAARES B
gom, ko] BAHSl 840l BB YET} &
A} 0] $70] Aokgh G| ARRI &
A Lehdt) olef 844 2AL welstel B
o thet AFEF47] AES] o] it AR
&e w2l

2) Bl A E2E SAAR S A1 EE4]
£ LCDSo| Hgalo] AAEE Afuedon, =
o] Az} AA| Bl gAlslol 84 A5 A
Aot A AR 27 @ A .
o) AEF47] ol Aesiednt. Eek 2 elolg
B0l 317 B4 datein] v x
T A= ANE He D BAPHS B o

Aol Aokt dlol8E =&sheiof gt

AL F 1 o] =12 20109 % FET Sl S
AFA LAY O] Al A| o] eJste] ALE L

) SEAFEF TUSAE (24 l), hitp:/
www.nias.go.kr, 2010.

2)  AaRIRNA E7FsE A HA| A E, hitp://www.nfds.
go.kr/, 2010.

3) FENZA, “AEE SAEA o FE, htpy//
www.rda.go.kr, 2010.

4) FEHPAMER A FESYE], 20089 FAL &
A =7, pp. 3~4, 2008.

5) T=AZIPAFAL “SA A7 E] SR
AT Z A} B 31A, pp. 1~3, 2005.

6) AFE A NEY, AT, o3, Y
Y| eff o] A &f =4 Aol thgt 24 A
A, S ek anel sl 2], A24H, A6Z, pp.
7~12,2010.

7) AABAR A7) RS AT Ae B
7134 HA o= 7)< 7REE, pp. 151~154 2010.

8) TAL “TZ68V”, http://www.tachwatrans.com/, 2010.

9) KA}, “CT(CTL-6-V-Z)". http://www. 514 kr/, 2010.

10) Atmel com., “AT89C51”,2007.

11) e z], “ATMEGA 1283} 71 3-8, 94z}, pp.
22~25,2003.

12) (F)71e] &£FA, “Current Supply(1~1,000 mA)”,
2009.

Journal of the KOSOS, Vol. 26, No. 4, 2011




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


