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A New Method for Resistive Leakage Current Measurement

BOR BT T
(Seung Jin Ham * Song Yop Hahn - Chang Seop Koh)

Abstract -~ It is important to measure the resistive component separately from the total leakage current at power
distribution line. It is because electric disasters such as electric shock and fire are caused mainly by the resistive
component of the total leakage current. In this paper, a new theory for measuring the resistive component separately
from the total leakage current is suggested, and is embodied to an actual circuit using operational amplifiers, analog
switch and R-C low pass filter. Through experiments for various cases containing both the resistive and capacitive
leakage currents, the suggested algorithm is confirmed to be able to measure the resistive leakage current within 4.1% of
error even when the capacitive leakage current is much bigger than the resistive one. The suggested method is expected
to lower the total cost because it can be realized using simple and cheap devices, and implies the measuring time can be
possibly reduced because the resistive leakage current is computed exactly from the signals during only a half period of

power voltage.

Key Words : Leakage Current, Resistive Leakage Current, Capacitive Leakage Current

AR 32 FHAFE AFH 7AW F(Resistive
leakage current)$} &% FHAF(Capacitive leakage
curren)® T4 Btk AFY FAAFE ALAGH 54
d AEoE HAAREY YR FAANY = AMRA HE5H
A7171719 WA dAAFe] d3lyt F8 8ot @9
LY TAAdFE HAAGRG o] 90" WME HdEo=
A2 dxjAlele] AALH = HEE AV79 o

4 FE ool HYE AU Ee AP
FEey] REd, olE HAI Hste AdEdAE FA
271E dFHes HAGEE AL ATHL2) =R &
HZ(Clamp type current transformer) FHAFAE o] &3
o dMBY FAAFFE FUHez FHI=F G g
t3-7]. FRARE 9T ArIAd e HFE] AP A
Aol 9ste TAstrz, o FHAAM E¥ FARE7)
= R3] AFAY FAAFA st FFstojol sht @A)
Su dytel mEd #4 FHAF(Total leakage current)
o o3t FHAJEE A} Ut BA e M

'onAAz F g B Rk BREFATH TEm 3
E-mail : kohcs@chunghuk.ac.kr
T OBA®E Rk BETSHN ELRE
“E® B NSA AEKE
B%HT 20074 48 4H
WRSET 2000828 7H 6H

MEE2 MEd FHTF 53 4y

AAFHEE FA4H de 1ZEF FAAGrE 34 F
A BA=AFe FaAzte] 47 30mAe 30mse]wHE]. whEt
A A del BEFH e FEAYErE 434 FAAF
7} ol A2 Afde §A FHAFY AYA rAHAFY
A7)k vlxdted E FA7F QAR §F FAARTE gl
B2t AfdE AAY AR FRAAF ofF AL AL
A= 533 H2E AdsA I #91 AFY T84
FE 2 &7 #AAY 30mA o2 FAR BEE FS
e TEFe] Wol, AAR FHE T SR wA
= ANFgAE fEdste Aoz dHADT YoH9-111
uta] AEF oA B o, ANAHE 4¥str]
M= A FRAAFERY A wAAFE 9 AE
& gart gloy, dAAA 2E wyEe MEyHm g
[12-14]. Z8iv dIRE 7184 AdgE AFY FAAF A
& WYHEL 1 o|Eo Ede oldRa RS A"
A2 g HAstd ALgstoel SRR, HEY B A
L£9& EE 7H4e] vAE do] dth
=EdAE GY¥HEF71(Zero current transformer)E
o] &3te {4 FHARE HAESZ, o|Z2HEH o2 2
AXet A95FH HEE o) &3 AFPY FHARE A
e N2E s ALt o] WEE 1 oj&o] I

z
153
o] A FHARY HEAL] Fold F UEL 28
s
5

[+

1

AdSA FEE + 9t AL 2ED B £BAA A
o APy TAAF AF PEe 4A H=E TR
A3u)E PSIM Z2IWE o8 AEdolAd G
S W@ 4¥e 3 1 SIS AFSHA

=

ol

1397



BHEPFRE 568 8 20074 84

StA

S o

I

X A

— =

-

n

2.

A

4= e

Adzd s2e 4 FAAR(IHE 29 1@ 2ol
HEe gA AN Ex %’—swmsq 9A "AARY o
32 Qsld Hdz PoM Hxz sE: 16&/«4 FARE
(I3 st dArtole] BAEF T Habrl7le gix
Aole) FAEFOE Aste] BB §3Y THAR( zc>
2 FHEDG. 3Pt Zo] FHURE ol gdd =
He 3 G4 FAAF maAss Folx, ¥4 FA
s A%y FHRAF L 834 LIAFE Og 4

FTH15].

Ig=1Ic0s6 (2)

(Lo A
)

o

dWH A4 FARF) AF AL FeT o] A
gt 19 14 dze LAWY VY A= gL

o] EHHY,
v(H = v,sin(0t) 3
A7 v, APALGe] HdA oA, ok 2nfoln fE

AdFA5olt. 4 FAARY A4

o] g@E

iH)e &3 2

i(H = igsin(ot) + i sin(ot+ n/2) (4)

ANA iy F oicE A4 AYY FARFE £34 w4
AR FoiRoln. gy ¢4 FAFY AHE e

(b) &M FMNF HEY
a8 1 SHEFe M2D MEgd SMEE MAEsE
Fig. 1 Components of leakage current and its general

detection

1398

Zol xdEY

P(t) =Um(t)ic(t) 5)
= v,,sin(0t ) {igsin(ot) + i sin(of+ n/2)}

A FRAAYY WEYG PHE AFY FFyAddg
Pr(t)%t 834 BFFARY Po(1)9 oz A
3 £ A rAdHe] go] & o) g3d gy 2
o] ¥dH

P(t) = Pup(t)+ P.(2)

=—Um lRf {cos Qo —1}ar (6)
_ Vm lcf {cosQot+1/2)}dr

v lR
-2

ety Ay FAARE 2l FAdEe PEgos
RE 023 go| T

o= 2E(1) @

o] W& 47 (Multiplier) 9t B#F2] AALS 93 A
E 3 ME (Low pass filter)E ol &3l 71934l 7&€E &
Atk 2y o] WHE AP FRAARY =77 ALY A
4o AFe mel 2Ry g AR AFA rALF
9 AZol oPE FAFE Z1 g

21 39 HEgH SHVF ME dHal

a9 2% dA4HERIE olfdld 24d A FAAFE
PrEi Ziﬁo“* FAAFE AF3e dEHA 7129 WHE
"]'E}L“ Aol I¥ 2(a)E 2004¢9] 9B drrtEy
At wod HIor ALALd £AR(v)

o 4 FAARY £AA(iHE &y, F ASZEEH
ALY HEA(V)Z Yol A

A
g 2t PHse

3 FHAF eh s 9loH12]. o] o A
g4 TR AEAE 4L gol Avg
IR=L‘Z=&-;OS—9=IG cos© &)

o] ML AP FHAFA JF HYEH(Watt loss)
FEE FUHH oz €& & UE FHel dou CPUA
dolg ME st o2 NS E YAE NZE g
s ol "estn o] FHAFoA ¥Ee A/DEFLAT}
27HY, B HEYd AAdAG € §F FHAF A58
A7l A% 7193 Sl Baste AGAzte] ®el 4
23 A& grbrh vRAE g@ol ok

a9 2(b)E 2006 A& exthAusl merd W
o2 A2M HAddge] A0} F4 FHAFY

W



2RE A43(6)E A28z
1(I)% A&(cos0) Fapol A%
Qe AE WEE Yehin 153
4 FAARSY AN OE A7
g4 LRAAF o $34 THARE
& F7bse AT F e Fl A
e AEA ANH A3 0PE L 98
( cos®)A4 S CPUNAH AR A sty o i dx g
17el tAY Aus 2t Baste vEe AAw Aok
29 A0 AF% FAES Vehia gk gAA @
22 238 AFAFPAA s T AFH0Hz o
3) AYNE B, Egb #8Fdeel dd s=s rAd
Fo FPUT oW FAUFIE o8 B2Y T
YRR AsE FAY dEEAVEE AR B, E
de e ARNE i, i,& 29T o] UBEL
CPUSl 485z 249 dngZol 7lzstd 49 AYA
RZtE AT 29 Fol CPUWe vz 438 dAAY
@ VE 4 AYA RZ re] AR FAAFE AN
t wgoltil4] oW AR FARFY AEAE ted
2ol AxEy,

{EIX(ﬁ—l)}/{—%xﬁxﬁ__aM}

A7IA 12 Ed FHF, fLv E,9 FaFolH, a=
LY FEE, b fz-°’] FTEE, e AFHFEEA &
AR, ige LTFAFAEA HT3
-rr%l'ol‘i}. o] e AdAYH A ¥
AR A 3‘2}—4 AdBAE nHstA gdoenz ARG
a7t Edasitte FAel gdou dil Exe AFEs T3
FA7 "Hasdly] Wid F2 24 HAA FA AR
Agdnh aEn ddze wAgAd wE W Aol
o} §- A g ol v
°]9—" Zol FY9 AYAY FAHA

:lm
24
i
1o
=
B
(N
3 rlo

39 32 B =EdA Add A FAHF VS %"’
HAES Uehd Zeoz, A9 AYeEREH WEo l 57
AE(9), 34 FHAAF, 23 okdEa 299X AHF
% 28 Seoz FAEY B ¥ 48 E =FdA A¢
g dneFs 7EE JEEE Vs, 4 FE HEH
= Az #¥ge a9 59 Y. o FAHA FHLHE
o Zol dydt

A AH220VISZHE WUZIE ol&3td dojAE
10V $E9 A v)& 18 5(@)°] e wpst Zol o

Trans. KIEE. Vol. 56, No. 8, AUGUST, 2007

HEAAY|

:
; !
: !
: Voo
: :

—0 .
ETE Y LA pyirry Hag b feosona |
' cosd |
LTI E E~F UIJ'I**}‘L**”' W
&
(b) cosOAAY
O [ meag i
e N v a7l 3 |
#2352 BH i, = ] v
HANY o],
A IR H
7 BEEE rr Ham 20 :
IAzm | Y gy ] o —t '
£, [BEEA L e Attt E
3 050 cru

©AF FHY
a3 2 Belle XMeN SR MEFR
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