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A Modified Current Differential Relay for Transformer Protection
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Abstract - During magnetic inrush or over-excitation, saturation of the core in a transformer draws a large exciting
current, which can cause mal-operation of a differential relay. This paper proposes a modified current differential rela
for transformer protection. The relay calculates core-loss current from the induced voltage and the core-loss resistance
the relay calculates the magnetizing current from the core flux and the magnetization curve. Finally, the relay obtain
the modified differential current by subtracting the core-loss and the magnetizing currents from the conventions
differential current. Comparison study with the conventional differential relay with harmonic blocking is also shown. Th
proposed technique not only discriminates magnetic inrush and over-excitation from an internal fault, but also improve

the speed of the conventional relay.

Key Words: Magnetizing current, Core-loss current, Magnetic inrush, Overexcitation, Harmonic blocking

1M 2

He] BE AA7|E WRAZE 9AE]] 2 FdHzt
I HEgsA TEE F Yojok dh MYy BIfe=
F2F AA7IZE de] AMEEH sioh AT, o] w2 o
AEY Bt oA e E3E £ Ut} ol EAYS
837 3 AR, AY B A& L Ve o AA7
9] 288 Al T 223 WL AMEslx gloHil

AFRE o83ty A =y E2Hse 4L F /A

2 ofn

%, nzs P25 sy @die 7o vdo. Fa
=3 [2]% Bldc BE 1z & JAE2= 2183
ot FuEd [4lAe 2x9%E o83ty AW FHE
E2F3te PAE AEes =93Aen, FaEd [BlA4
€ 2x5e 5298 A A e £2F NEE U=
€ TAe AdsAn. olEg nxAE olgse AA %
T2 AL dREYY FAgRAld 2F&L o= AR
BA" F AW, AdF nx2g R F& Aede &

Sa%D, WrAnAd Fael Adwtt

Sy WAL 08T B2 YA FSolE, FHEQ (6]
AME AAFY A4HA P2 ol 75—10msebel T45
A gow AR YL BEReT =9 FnEY (7
AE AAR 2% A 09 FAe AL o g3HA A
4718 B2V JAEYY ArlE AR A9 09
ARF 7ol 429 137180 ane AH/E B2gsn

« E® 8 2Kk BTHRLED g - TY
o & 8 20Kk SETER §138
oo ¥ G B 20K BERIBH BELBE
BFHT L 2003F 64 23H
BASET L 2003 114 258

WRAnY ASelE AAF Fo) 429 13718 A 9
oo ARrE FAYG FAL, HY BEL o/ §F P2
& Adde 22T ¢ a.
A% o]%v E22 g9 BRAE, Ayl e o
EIEERE: c}[8] A% o] PN DEJE o)
she Aol us H s 7 %t

A5E 088 227 PAL A& 3 14 IR 23
o W e PN, 2 ol A TR 2 TE Wus
A =9 AR FHe B2V AAD o A<

A

¥37h 929 A% AREYH HeiRel FPolE, 13
o AARI 2R ez E2PY ¢ gk

@ ARAT AWrle BAE FRHRA, W)
Wol Fx% WMY7] BE WHe] ALIATHIO—12). FT
8 (01T ¥L719 BAY StetelEg ol gagon, 7
D8 (11, 12004 dYseriEe ol gt o P4
& WYyl Fe AR Fue) Mol Washoh

AREeld WA vHY E4el 7AW Hew, W
19 A A4 BF wBoz, Tas IS s
ol 9, FARHT FAY Tt
o 2Ye) ¥% YPoE, T} MRS
ohoF WY ET AR/ GA ogez TAse WS
A% A7 2EA4S F@T

R RO FERCEL R E S
WY 254 FHE ARAT AYYHE ALwn,
Fopge BEAYN F710GE 085 BEURE
#. £, mw»} AsozRE ARAFE AN
3 tgel 13 ARAA AT, AEAF, 234 BFRE
A0 % }04 WHAnE BB EMIPE o83
M71E RYRE ¥, dFE 2ANAY ARHEY, WA
1, ol doleg 4V Fol, 71E) nxH 227 Y
434 vimatel ARY YA A5 AT

—v—‘
0 rlf -0

mlm



g 1o 34 Y-Y W& YEhY, o) § A9
=& ¥ 29 JERIUT 2 =8
B2 qX R, By, Lue & F Qv 74A3 P

21 Dxu B2Y HRAS AMYA

boAdAE AQY YA ang NEe nzs 227
AEAE AQBAE A1edT NEFAL 4 OF 2ol #
AF ey 27 & Fac

L,=|T,—al)) 6}

o714 T.Te 247 14, 23 AFe 7185 ool
M, 1 = N/Nelth, £%, AAPF9 7180 48 [ 4
(@)s+ o} A4bET

I =—]—IIZ—‘ZIZL )

r

[Ba}

g, AFAE Ad7Y 52 54 4 7 2o

iz lgutKl, Igy = 15A 3

#2709 2= Kt B =RME 0322 4359t

cABYH HAA Y 2FAL YA Aste] 4 (@)

Ee 4 (59 20¢ BEHY AW 2948 B2Res
S 4, ol FHE 19 3o e,

1,< K, @

I;< Kl : ®)

l g
Uy, V1B, UG, Uza, Uz, U @ 2 48] 1A 23} @A ¢
i, 0B, hc, za, i, iac @ ZF 9] 13}, 23} AR

I8 1 34 Y-y Bighy)

Fig. 1 A three-phase Y-Y transformer
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