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A new approach to the discrimination between inrush-current and internal fault current of transformers

GU Bin, TAN Jian-chen
(School of Electrical Engineering, Guangxi University, Nanning 530004, China)

Abstract: The discrimination between internal fault current and inrush current in transformer is very difficult in transformer
protection .This paper proposes a new algorithm based on the theory of instantaneous reactive power for the discrimination between
internal fault current and inrush current of transformer protection.This algorithm is mainly based on the relationship of DC
component between the instantaneous active power and the instantaneous reactive power.There are not only the advantages of
simpleness and convenience, but also the advantages,due to considering the relationship between active power and reactive power,of
revealing the differences between inrush currents and internal fault currents more deeply in nature.The results of RTDS simulation

show that a valid discrimination between internal fault currents and inrush currents in transformer can be made by this
algorithm,which is simple and reliable.

Key words: theory of instantaneous reactive power; inrush currents; internal fault; transformer protection; RTDS simulation

‘#'ﬁés%: ™77 XN A XEHS:  1003-4897(2007)02-0006-05
BB APHERROAE,. MRAEmNS, &
EREANZOIEZERS, LUERERUXE

HATSE 2R, ERNARE. BRERATH

0 3%
HA %4 H.Akagi T 1982 SR T B L ThTh &

Big", JEENSEE BRI T XA . &%
ERIEBRTEZHZLHNRAPUBERER
ANRS FREL I AR I ) = AR I D DD R R Th T
TR, 2 3R R AR A T R IR P AR b
FAEFREH, HEMaERN=MaRanTaee
FTAMNKRRBERE, ZNERDERERTEH
REBE D RTEHFE, TR B TR E
WA B DB ESAERRE TR =FA@ERH
Th BT ThTh# Bl N ThR iR BUE BT B
REMREFBOF R B EETHRERN
ZEBREDHRY T, BBRREHN —ERM RO
. AMIABAKIABON TR ERX 5

B BTXMHEZE, XMAIRET —HETHY
XN E SRR FEE, k(5] 73T (4]
MR bR F A E B ER ERRE F S HERN
Thee T R B H A SRS 22 2 SR S R R L D
PR AR . A SC7E S NBREY TE T T AR 1 (R A
b, ANEERERESHRE FHEY. THHRFEN
R X 354 36 2R 3K 4 50 o Tl G R0 P B s

1 P 5 R iR 7 B9 R IR ROA9 i

1.1 =B B ERER A L ThTh R IR iR {8k
B = A = 2 R G0 & A HE R R R AL A I (R
ﬁ%‘]ﬁ €3+ €pn ec*u l'a\ ib\ ico TEE(!‘]E%%%%


http://www.cqvip.com

£ 000 http://www.cqvip.com|

Rk, % B REBRBREA A SRR T -7-

AR T EREIFAER o-p HAGTR L, T
A :
e, -3 -3 %
=3, 5 _all®
e 0L b (1)

~li

W] gt

74 _ 2 .

’ _\/: i 2)
[’J 3{0 L)

2]

fEo-BAFRT eq. ep M ig. AT Al S e
LA A=A R T ThE P R =HBRET)T)
EQWTF:

P=i-e=ie,+ize, (3)

Q=ixe=ie,—ige, @
BE P A HE e i RTR, Q AEATRIXE, £ (1) .
RQRARQB). K@) ATH:

P=e,i, +ei, +ei, (5)

0 =1l(e, —e )iy + (e

FINETT 53Rk as by ¢ ZARKIBRRA YD)
ERBEINIIE DB Pav Por Por Qav O Qo
HE%®

—-e,)i, +(e,

—¢)i.] (6)

P+B+P=P (7

0.+0,+0. =0 ¢))

R (7) ML AR BRI, TR (8) LS
THESABBRS EIThE R AR S AT
AR EAE R R LR, X5450
TN ERESIRARL . I8 €ar €ps €cn ias ino ic ST
FRRIARAA(GS) . (6) T

P=P+P

0=0,+0
Heb:Po. QBN Py Q WEIRES, P. O 25
X P. Q WIHELS, Pou QoHHIE. BFESF
FIRIK CEMERRSD RS ERATR, A

B=4[_ Pd )

0, =+[ od (10)
P. 0 HFMOAR: —HomBE. B

EFHRIRARFRSERTIR, H—Hadak
BRI R A RN LA VR T k.

B LR ATET 40, W =AH s BRI eas ep-
ec B AR RBRATE io iy i VHE = AHBRRT A TH
P R=AIBREETITIR @, HWd P. 0 HHEL]
FIE 5 & Pos Qos Po "€ X A =HFHHHINE,
HYBEENSEANERERNBINERTE—H,
Qo T & SCHZAH LTI E, "HBAE=HZ
BRI ET I E. RIEHENRAKLFRR
A, ARG —RAEEBTARIEZ,
ZREEANMNRIEZXTERABE (BIFEES
B) AN, ZRBERAYHERANRK, T
WEBMER, RIS, NEESRTS,
Jh R T B A AT R 28 — R, AR X RS =
FRAEDL. T SRR _b B E T D R E I Th R LA
F0F AR Fe 28 J R 778 AU R A R RS )

1.2 ¥R RHEEE R RO FT R IB A M R

R 2R G R R 2 B C D G AL M I
PAEHIAE AR, FIERE SR/ 557,
B =HTESKEMEFRNEL=AAFHEFD
MRS =P ERAENE N, TEEEA
TR, MU SRR E PR A B Se e R FR AT
5HBBASNEIALR, BN =AFHE D)
NES=MHFYTRLAENEKLK, RmEXiE
RN 2R e 2% 9E IE 5 RS B Al =48 = At A I
NEEAM=FHERN EHIERWERSENEL
BRI AR A BE .

THERRFMEELI, & EMEE AR
NIK, WZE K ARERZ] PERTA Py QEERSR
A Qe W

P = eyiy + ey iy teyiy (1)

1
O =$[(ebk = € )i +(eu e )i + (e _ebk)ick]

€. 1 0 -1
Cos =% -1 1 0
e 0 -1 1

H: ears eocks ecar BIAEE K ANREERZIMLHRE
B (TR, due i i I K DR ZIMZE
W, eu ever e AR KA KA ZI B4R e FEAH
BR#ER (9) . (10)

(12)
. 10
abk :| (13)

€ock
ecak



http://www.cqvip.com

£ 000 http://www.cqvip.com|

-8- Hex

° N N
. P(,=#21Pk Qo=#;Qk
k= =

AR RIS PR AT RS R SE: 7
2% B 2% P o B IR BRI IE 5 M1 B —BURORTIR T, 4
P Qi AR EHE MY =HE RN R =M%
DR IIE, P, O AH MM =HE BN IThE
R=AHB ETHINE, Py Qs ABMTHERZE, Py,
Q30X P3. O ERS R, Py BN EREH ThiR
¥, Qo AZEBRIITFENRB L EY D%, A
BAPY O <Ky -

B RS eT &N, WL B R A v O R
JER—EARNE Py Qs WAESLHHEEAN]
A B A K /ISR 0 5 B B iR R A P SR R R I . B 4
EREZFREEBNEHMRBERAY, AERETE
HAMN=HEHEN=HEHRENMECENEE
25 2 ARG 40 FR B AT 52 R RO SEFR. .

2 (AR

LUF R DR B LR AR R .
WA ERBERI AT, FIFRIDSHAT TH
REEFOVEELR, HERGMAE 1 FixR.

220 kVZ0° 110 kv20°
Yn = L —{~
(2 C,

1 HRRGEE

Fig.1 Simulation system model
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Fig.2 Waveforms of three-phase inrush current
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Fig.3 Waveforms of three-phase instantaneous power difference
for switching on of an unload power transformer
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Fig.4 Waveforms of three-phase instantaneous power
difference for single-phase earth fault transformer
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Fig.5 Waveforms of three-phase instantaneous power
difference for two-phase short circuit transformer
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Fig.6 Waveforms of three-phase instantaneous power
difference for switching on of an unload power and
single-phase earth fault transformer
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Fig.7 Waveforms of three-phase instantaneous power
difference for switching on of an unload power
and turn-to-turn fault transformer
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Fig.8 Complex sequence networks for

turn-to-turn fault transformer
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