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Algorithm for detecting the failure of a current transformer using the zero-sequence current

Yongcheol Kang, Byungeun Lee, Hyunwoong Lee, Judah Kim, Junsu Park, Misun Lee, Jiyeoun Park, Boeun Lee
Chonbuk National University

Abstract - A current differential relay has been used for transmission line
protection. The relay may maloperate in the case of a falure of the
secondary circuit of a current transformer (CT) because the differential
current is produced. This paper presents an algorithm to detect a failure of a
CT using the zero-sequence current. If the magnitude of the zero-sequence
current is the same as the magnitude of the current of the other healthy
phases, a faillure of a CT is detected and then the blocking signal is
activated The proposed algerithm prohibit the maloperation of a differential
relay in the case of a CT failure and thus increase the security of the relay.

1. B

AR wEdE ARAE B4, Ad Ad B4, B9% AW B4 5ol
o, o Fo4 ARAE WA F2 ASEG. o WAL ¥sdnd &
$AH 7T F2 Bo| MRS AAS 2 ¥R 24 E A5
¢ ANFS Adstol nE et walolg. o $Ao| uls ARAF B4
w3y Qoo YRAD BY ool Hojun Fust Ause, we &
2 S490 B9 A Al 2FH ACAET DCYRel YAHE o
542 ¥ & oE 23 waoln(]

AEAE HHE WRIlY Ei E= Aoz dd 253 ¥ £ 9
t[2) Wesl9 Eabel U gL Be A7 =97 AsHelNa g
o @Rl Al e APE A9 AAsA %3 e ARl

#Hole) Aol 23 MY B 59 o2 24 Zo| AuHE
golt}, 23} 2ol A o) 24 AHE 00 Y7] WRol, AE A2}
B ARSIE BFen ARHs B H22 wE ARl
Azt opddE BPRT Auz Busd EY ABE Wud 4 o,
0538 wAss A5l 1ed 1E AR A2dIAE HFA AT A
oA wgste e Aotz B@e: AVY L4F AR ged,
WY 9Ez EAsolde wAE AT Uk

B RRdAE JAREE AdeY W8] AUs Bedt gndz
Argt Ad wAe A4 @RS 23 AR2RY AR 27)
ARSI T, o2 2 4 AFe 2719 vzeth(s] 94 BFY 279 AR
4 A% 217 2ow, WYl ATEtn BusD, BeY AEE
wAUT AGe dnedEg Ases] A EMTPZ 9o doles A4
sgon, 34 5 AFAE WE Adsl] Aedd 92 Azen

2.2 B

2.1 RNy Bg YaR|E

2 mgelAE 34 Axgelse Wisl AW wd e ALYt A
70 4 49 2AAFS 94 A% Az 2718 s H%s] A
& WUty Ea dud BAGo 2, U440 A4 delx BT
33 ER7) Aoz A8 Az 257 e AL ¥AEG

HE2 Y A, BAee 3% AR 4 (D2 ZEY £ 4D e A4
dgol AgHE BaeRM 1212008 g /MR of o g3ARE o
@9 2o Ax A ALl e dARRE oo €9 A% o 19
Zo| WF7) 23 Zo] M¥E A4, AHF Ivle 00 H3, of of w4ds
£ 94 Afe v F A AR ¥ 24 40 a% bk 474 14 &3

2245 AROR ind ARAF, [ne A3 AHD 20T

3
2

(2 i rlo fo rir 32
£

W o

X,

L, h=o'l,, I=al, W
3h=L+1L+1 @
i] 1‘2
im
J &
3 L < R
r?

gl 1 R NG Al 2Ers o Sope

M B HOIHE

AS Y 8 BOINE
Q8 2> HWRI| Y T3 Y £2l HolKz

AR BE7 AT A = 0, 94 288 4 @ 2 347 g9
ag 2w A A, A £ F4HRE debdoh A R J4EFE
Webba) gfAnh A Y Fole gAEEN EARE G 4 A% =
ZoAE 4 (D9 Zo] GAAF 2718 00] ofd 4HFY AVIE v
shof WH7io AYE wodn o BHEY 245 IS A ¥ @
otk 4 (49 =g TEIHB WRIZ AW HAda gusty, B2
AEE R

3y=1h+I=—1 &)

Bhl=olfl=0lll, 08<0c<12 W

2.2 MRJ| Wy BU B2YS SHE UG 48 AN Y4
HE 2§ Adrie BEY 2748 4 919 2

I > KI, ®

A7l K& ARZY Bxell, Le AdF NEg 48 dE30)
W, [ B399 42 H5 ZlEs 4Ey dags udM 22 v
AA3F g v

dR7 Aoz A% 9FAE UAs] A, AW 4g 458 £27
AzE gt 29 3¢ 4R/ M BRA NE A5 AN &Y
H2E e,

- &7 ,__\}_
. - Trip
131}-.—%—J

AH » HRI] Y me =2 32
3. Aty g

3.1 29 AlAH

A ¢udze] 4%8 3337 dsd 34 22 A%E EMTPE
ol g3te 14t o] 7 syt A}E 154kVelm, HA $34
ol 100kmolth. Zst A & Yuldzeln Znd $H49 YudLE
vhebdch WHuE7E 8005¢) RIS K7 08¢ vIEAE AR E AL
Ak

F71 3 6448 ol g A4dtn, $UYA A9 34 Fd24 AF
Foevh 1920Hz9 23 vel: A5 H YHE AE stgen DCE
AAE F DFTEAS FY8AT. Auzt obd 7%s ¥{7 s
n# st

- 163 -



. } 25@9

2]

l Zn

3.2.1 7Y BY HE2US NRHK PAS O

2% Sat AN BHI Y A 4 e £ ARE HAEn AR EF
717t g E 46ms ol F 23 ZolE dRVF 222 4%E ¢ 4 U 2
¥ obi WHV) Agel A9 4 B APREE vepdnh A ofHef, A
B, CHol® AdF7l 24dle A& ¢ F Aed olv 349 Pojr}
Zol AGNE Aol FFE w7 WEold. of A$9 AAF7T 2D
A%ole A7 A G=F 44 Fojof ¥t 29 5See 4 O
o A9Y ug AT ANZIY EY 234E olEdq AF A% AR
77b Bashe AA4¢ Jebd Alolth #RY) dies 8 A AA
63mse] ¥4 dHoE Asd, AHslY BEY NE} WA HE ¢ F
g

<
8
3
5 S . -
o 50 100 150 200
Time (ms)
(@ #5719 A% A% A 44 AR
z
w
€
o
&
_5 i. 4 A
o 50 100 150 200
Time (ms)
(b) ZH5F
51 APhase 51 B.Phase 51 C.phase
4 4 4
3 3 3
<
-
2 2 2
1 1 1
» »oxc
] - [y - a +
B 5. 0 0 5 o 0 [ 10
LA LA I A
(c) AR 5% 2
o
K=
) I
«
2
=
[\
=
K
d £ i 1
D 50 100 150 200
Time {ms)
(d) EY A%

CIH 5 Y mE B2UF HBA| H2 e Y

322714 B BRY2 NE da W

I¥ 6at AY @H7] Y Ad B FEARG 4 F AR 4
e Jedd HmsA PN AY BRIL AEED 2 o F J¥ERF
b 24se Ag ¢ F At

2% 6bd) 8743717} B3msAA FAE FUAT BLY 6lmsl X FF
dof EY 437 WA &S 4 5 UG ol e SefM dFYKol 9
A ARE dR71e A% $78 Bty vy B2y 438 Hyezy
EY 437 Urbe S ®wY7] gEold. oA WRy Aoz 48
2EHL YAY £ glon, o &9 WEI) 2% Fo) AYHAEA 2R

A3E 9 ¢ 5 Lo
4 v
<
-0 2¢ 7
Fﬂ D 1 1 i
40 50 100 150 200
z 2,—~——\ p
—t
0 L s i
,gU 50 100 150 200
< Lt s
-
0 A 1 i
40 50 100 150 200
< 5t 5
)
U '} A i
0 50 100 150 200
Time (ms)
(a) BBE57% 2 4 279 42
S —
Al
[ia]
2
= ;
[} 50 100 150 200
Time (ms)

(b) AN BEX X359 EY 43
<18 6> Yn2F HEY Z<2of Yt

49 B

egdMe 9AARE AMsd BRI ANE dude ¢ndUEs
Aokgieh, Alghe HA L 34 AHEFEH J4AF A7l AR,
ol Z 4 AR Av|et wimdd, gE He] A58 Wi, BF
Adzlel £ 258 B2AsE Byojrt. J189 HE A Aay oA
EoAgE 422 23soo v, & =FAAM AW ¢ndEe 3
std M5 23 Ayl glo] AHH 23 HFVE ol &t o= Hof WA
#7174 A% HYedE € # Ao
Ad 47 Y8 23 @ 39 Wi 28 Fol ARHASL AT @
@2 AdF7E 248 4 F Aok ¢2d5E HEHA 4%S o HE
AfFAE AdrZle A29 A7t obdelx B3t olF Ang Bds
of EY dEE Wed AdZY e¥2e HE8c AW, ¢ ¢
P52 A4S 4% AR 2714 24 4 A/ 278 vy
27 A5E Wrdth olZ4 EY M5 &334 AV e54E
Agd, 2822 $34 2RI ARAT AW dgxg R ANE +
At

Aol 2
£ AFE HPIEYRIANAT $5ATAHSANYY Aoz
FAIQSAANG 7 e LT )

&3 8 H

[1] L} Emst, WL. Hinman, DH. Quam and ].S. Thorp, "Charge
comparison protection of transmission lines-relaying concepts”, IEEE
Trans. on Power Delivery, Vol. 7, No. 4, pp. 1834-1852, Oct. 1992

[2] 7443, d§7 dFRA ¢neEE o438 RHEEE FHAFTAY
andd”, deadrgs=gEd AYEREA, vol 49, No. 9 pp
446-450, 2000+ 99

[3] R. ueda, T. Sonoda, K. Kajiwara and Y. Miki, “Feasibility of zero
phase current detection by sensing current at each of the three
phases in power distribution networks”, IEEE Trans. on Power
Delivery, Vol. 10, No. 2, pp. 613-620, April 1995

- 164 -



