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Fig.1 The branch secondary current

waveforms of current transformer in saturation
during busbar internal fault
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Fig.2 The waveforms of current
transformer in normal saturation
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Fig.3 The waveforms of current
transformer in extreme saturation
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Fig.4 The fundamental and harmonics waveforms of
current transformer in extreme saturation
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Fig.5 The primary and secondary current waveforms
of current transformer in extreme saturation

TR I BE T LA ke DX A i I I L 3L SR TR 1
I AT AE B8R 3 1 S (R ER ol T R AR 4 5
AR 2 AR S AT I PR 2 RO T 5
T, AN, XN BRI T v A | L
S T UHLIAL ] N RE A R R A B AR R R
TR PR F N AN R R ERR R DY R R S
B 6% S Bl A B R A DX A R R AT L R TR
TR AN PR A AN RSl | [R]F 7E DXPA i e F 3L L J e H
I O 370473 BE 1E B S AF | 10 EL A 38 R R B4 T 5
g i n] LARE TR (I A R A R IR — R
£ 5l 18 1 s —— IR S ) A | T 5 3 0 ) sl )
—EEH

3 WP MO R R U LA TR A A

3.1 KEERNHE

20 P, O L JE A R R AR RN DAY Ay R R A A S f
FR) K FRL VA i A 22 DR R BT o R AR /N | T
22 LI 1] TR B T A R I | SRR TR B
s 2 BRI A e Fe O LU A R JRE A RN Y 25
PRI 5B L T X SRR 22 A B L, Tt e
W S AL R B A A T R T T
WL L 253

AR XA L SRR I X B | 5 SR
B A A, A AR R R
{H Y., BT Y, (51% Vo=kY,., HH kI
) 2 K, R 2 P A SRR s (L (R T R A
FOAC, SR A i R T BT U R i 1, B aE
T 53 1 1 8 A

Y>Y,

Kb Y RFEE,

B2 HIE IR BN m, H1 & 6,7 WA, OB
S ) AL R S % ) R L A IR Sy TR R A O
5 I S I A O FL D T Ay T A ) SO AR
Wr,m (EAH2ZEIR 2 EIGE 1Y m ., RIAT LUA] W
it TR R A A HE TR EE A
32 EEMEERSEXRFEEINENI I

i 1 8 AT LAVE Bt &t G 2R i i AE S i AR A
B B A i g HE s S — A R
PR R, 25 — DA BN BTG Y, A REHEH
Hiy BCTE AR AR A, AT RE S IS DR 1 AT 48

H TP AS ) R AT DL 22 A W 24 A R AE
P | B o 1 ot (VB R 7 A KR S TRl iR i



R it

B, 2% B e IR G YR T B o 4 (41)

-
D
60 80 100 120 140 160 180
n
— SCEEH,  REERL, - AR TTAE
10
575
50 1 1 1 1 1 1
60 80 100 120 140 160 180
n
Bo HEYREREKSRBNN Y, En &
Fig.6 Y, & m of fault branch current
transformer unsaturated
120 140 160 180
n
— B, REERL, - AR T A
50T
2571
O 1 1 1 1 1 ]

60 80 100 120 140 160 180
n
7 HEXRBRERRREGNR Y, B nE
Fig.7 Y, & m of fault branch current
transformer extremely saturated
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Fig.8 The secondary current waveform with
attenuating DC component during
busbar internal fault
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Fig.9 The block diagram of
waveform discrimination
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Distinguish current transformer’s extreme saturation by waveform
discrimination of branch current

XIANG Wei',LU Hang?,LI Li®, WANG An'
(1. Anhui Institute of Optics and Fine Mechanics,Hefei 230031, China;
2. Nari-Relays Electric Co.,Ltd.,Nanjing 211100, China)

Abstract: The secondary current waves of unsaturated and extremely saturated current trans-
formers are compared to show the insufficiency of saturation discrimination by harmonic ratio. A
waveform discrimination criterion is brought forward to assist harmonic braking. It changes the
sampling waves into absolute values and set half period as data window length. An imaginary
threshold (Y,) is set to k times of the exireme value in each data window (Y,.) and compared
with each sampling data. When the sampling data is bigger than the imaginary threshold,the
counter will plus one. Its feasibility is validated by simulation and physic experiment,which
avoids the misoperation during current transformer extreme saturation when only judged by
harmonic ratio of differential waveform.
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Design and realization of HVDC control and protection system
TIAN Jie
(Nari-relays Electric Co.,Ltd.,Nanjing 211100, China)
Abstract: The overall structure of MACH2 DC control and protection system is introduced,based
on which,the design and realization of SCADA,AC station control system,DC pole control system
and DC protection system are described. The DC pole control system is emphasized,including
basic control strategy,converter firing control and monitoring using EOC(Extinction Of Current),reactive
power control , system supervision and switching. The practice in reconstruction of Gezhouba —
Shanghai HVDC control and protection system shows its effectiveness.

Key words: HVDC; DC transmission; DC control and protection system



