$£38% F7H
2018 £ 7 A

@ ) 8 % & &

Electric Power Automation Equipment

Vol.38 No.7
Jul. 2018 @

HL e HL I 2% BT A TR PER SEUE 5y B

BEA,F

f? A RONR KA, A8

(1. BFRIKRF LAIARA,EH B 710048;2. BEH AR IEARAE] G B 710054,
3. BEM R & AAFAFRLIE B G5 710054)

HWE AN EHZAATHPALALRZNT S0f P, T 330 kV/110kV R AL P HALREH
IAMEEN, EHXA8KkA M SBAT, A AEAKERE TR IFLEINTELARLRENYG Sibfadiit,
B St fe s BN EE R PR AT 2SR LT TR T SRR R L RE AT
BERB ALRTRFP AP AL AL RSB ARFOPIMIRE, EEXFELRALREYESFWROZIES>NT, ITF
LN RARBEPHP AR LRBERLBT IR RIET 55 K,
KEIF.PALRLRE  F A, KB RRE ot R

FESZES . TM 452 XERERIAAD - A

0 5l5

LR FLIE A VR L R Gk L DR | A Sl
ERE R RS S & S Wi E 3 )
T R R LR LR B AR IE R s AT (R
FARFN) AT BB AT HL ) RS AT ORI U 1R
BRBNAY T R R, I R Y 6 )
RO, ) i L U LR T A R — L2 B A L AR B
Rty TAEE BRI,

BT R I LRSS T AR E R ) SRR —
L — TR A AR A B 0 AR AT A A
SR 1] TR X8 R U LR T A R A e AR i A
XF 75 58, AL A TR0 AR R A AR A TR A
FHEAETR BRI IX — 5 G A WF 5T MR T X L I
LIRS SEBRas AR A, BRIV R I LA T R TR Y o
BAER , A BE A RH AT 5E 02 20 HE ) i B
T, EDWORHL I T A O EL R Y R AR A S A
AL AR, X A A ) v 0 N B Ay Y
SR, RO R AN [R] H I LA B ST AR L e S
o W I % 25 2 008 0 N O 14 4% 728 4 T -4
A, ol o PR P FL I LR Y T P A Bl i AR o

Wois B H#1:2017-05-31; 182 B #§:2018-04-12

BEEWH: BR 0 AFFEETBN A (50707026) ; k& 4
B A AR AT 50 %) B R B (2014IM7255) 5T B 4 &
BFA AR ERF LR IR B (5X1201) ;& 4 K F TRS
W7 £ R RR A (2013JC24) ; B IR HERKERE
EEIE (AP AR K ) FFAGRE A AR 8197 B (2018KF001)

Project supported by the National Natural Science Foundation of
China(50707026) , Shaanxi Province Natural Science Basic Re-
search Program ( 2014JM7255) , Shaanxi Key Discipline Cons-
truction Special Funds ( 5X1201 ), Local Service Industriali-

zation Special Plan of Shaanxi Education Department ( 2013-
JC24) and State Key Laboratory of Advanced Electromagnetic
Engineering and Technology ( Huazhong University of Science

and Technology) (2018KF001 )

DOI:10.16081/j.issn.1006—-6047.2018.07.029

HiES2%,

BT, P E bR STt pAS R 2 D BB 2 e A
SR P R T H B AE 110 kV/330 kV HL #5355k
WIRZ  ARSCIEHENE T B R LR B S AL AR R
FYEERE b ARSI T P S A i g ) R A
48 kA (JEI0 43 5 A A01E ) 1Y R it i i e, S
TEZX AT T H A0 R 2 R A M A A o AR R R
AR S BN AL AR s2 o, B S, T ) 4K R R 4 A
FH 656 v i A8 e 8 22 S AR 3 19 3R B 1 LA S i
FVRE M [n) 8 — 25 SR 47 40 B, LA 25 H R B A9 g
X HE Tt

1 HERERSFESETHENERS N

TRAPHT PR IR EL AR BN 1 B,
AT — YRR Bt | ORISR 2 K a2 i, e,
TN A SO L PR e i, e D ri B L 9 e
— BT 2V-A,

! 299

R
et/ S —ANEREL
(7)) —wemgen
Yn) by
LR
P

El1 BB p HHEEERRNEL
Fig.1 Wiring connection of typical P-type CT
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Fig.2 Equivalent circuit of CT in transient operation
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Fig.3 Field diagram of CT large current test
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Fig.4 Protection system of test simulation
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Fig.5 Wiring principle of test system
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Table 1 Parameters of testing CT
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Fig.6 Recording waveforms under different transient currents
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Fig.8 Recording waveforms of transient currents under

different loads
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Fig.9 Variation of transient magnetic flux density
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Fig.10 Recording waveforms of misoperation of transformer

differential protection under out-zone fault
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Fig.11 Recording waveforms of transient current

at primary and secondary sides in full process
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Empirical analysis on transient saturation characteristic of current transformer
DUAN Jiandong' ,LEI Yang"?,JIN Zhuanting' ,ZHANG Xiaoqing’ ,ZHANG Yiyang’,LI Yunge’
(1. Department of Electrical Engineering, Xi’an University of Technology,Xi’an 710048, China;

2. Xi’an Thermal Power Research Institute Co.,Ltd.,Xi’an 710054, China;

3. State Grid Shaanxi Electric Power Research Institute,Xi’an 710054 , China)

Abstract ; Aiming at the transient saturation problem of P-level CT( Current Transformer) in power system,the ope-
ration of CT in 330 kV /110 kV short circuit system is simulated. Under the transient flow up to 48 kA , the transient
saturation characteristics of CT are discussed and empirically tested by exploratory tests. For the application of tran-
sient saturation characteristics ,the differential relays are also considered in the experiment for the misoperation ana-
lysis of relay protection. According to the transient coefficient,the judgment basis for the selection of P-level CT for
protection is given. Under the actual empirical analysis of the CT transient characteristics, the obtained conclusions
give a reference basis for the safety and stability of the P-level CT in the system operation.
Key words:P-level current transformer ;transient saturation ; high-current test ;saturation characteristics application
S S S
(E#% 199 R continued from page 199)
Coordinated droop control strategy considering indifference regulation of
DC voltage for MMC-MTDC system
ZHU Honggqi, LI Yong, WANG Ziya,Ll Chang,CAO Yijia
(College of Electrical and Information Engineering, Hunan University , Changsha 410082, China)
Abstract: The stable DC voltage is crucial for the safe and reliable operation of MTDC ( Multi-Terminal Direct Cur-
rent) transmission system. A novel coordinated droop control strategy is proposed. The equivalent network model of
MTDC system is built,and a small-signal based analytical expression is derived. The small-signal compensation term
is injected into the conventional droop control to realize the indifference regulation of DC voltage in various operation
conditions. The simulation model of four-terminal DC system based on modular multilevel converter is established by
PSCAD/EMTDC. The simulative results validate the effectiveness of the proposed method. DC voltage will return
back to the initial steady operation point under the disturbance with the proposed control method, which avoids the
static error of DC voltage caused by the conventional droop control method ,and implements the DC voltage operation
under the rated value.

Key words: MTDC system ;droop control ;small signal ;indifference regulation



