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Abstract : Magnetic shunt reactors are of continuously adjustable capacity, and have wide application prospect in limiting
over-voltage and reactive power compensation. At present, the protection of magnetic shunt reactors is based on constant
reactor capacity, so that the sensitivity and reliability of the protection will decline if the reactor capacity changes,which
might lead to the failure to operate or unwanted operation of the protection. Applying the parameter identification principle
in reactor protection, by identifying the impedance parameters of the reactor, the protection parameters will match with
the operating conditions of reactors. The feasibility of this method was improved by quantitative analysis on an engineering
case. Application of this method will greatly improve the sensitivity of the magnetic reactor and provide more reliable pro-
tection.
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Fig.1 Simplified running structure of a magnetic

shunt reactor
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Fig.2 Configuration of a magnetic shunt

reactor protection
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Fig.3 Flow chart of reactor protection

parameter correction
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Fig.4 The differential protection characteristic
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Fig.5 Simplified reactor fault circuit
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Tab.1 Characteristics analysis on protection before and after taking corrected capacity (S, )

5% S, 30% S, 70% S, 100% S,
BIHI

BIEE DR BEN SR BEN BEE BN BEE

HiE AL/ A 238.20 11.90 238.20 71.50 238.20 166.70 238.20 238.20

ﬁ%}Fi%}ﬁ ZERsh e/ A 71.46 3.57 71.46 21.45 71.46 50.01 71.46 71.46
L SRR EE/ A 357.30 17.80 357.30 107.30 357.30 250.00 357.30 357.30
ZH /A 18.30 18.30 110.00 110.00 256.50 256.50 366.50 366. 50

R% =35%  Zastk A afE e afE e o aiE

A HE o A e B o Bl

ZH /A 29.80 29.80 178.80 178.80 416. 80 416. 80 595.50 595.50

R% =60%  ZhHE mE e afE e afE e o EiE

e HE o g i afE i o i
Za /A 79.30 79.30 476.70 476.70 1111.30 1111.30 1588.00 1588.00

R% =85%  JEaHHE ot B afE i afE e Gt B

R Lo mE e aE B o A ot e

i 1 AT 4 5 T Lt 7R (9):112 - 115.

LA A EAMER R DU T, LT A e/ NV s T I
HHY B DX A P R R4 2t BB Bl A9 1 20, ok
DIl R, X Al BE B — 2 A IR — i
L 2 R 14T s R AT L P A M
Ja TR T 7R Bl 2 1 T AR AN 2 th BLOR 4 4R 3l
I DL , PREPHERBERS LE A Sl A DB b , PRAp— st
L AIBLT .

4 #g

s TR HE P e I P 0 o T B g s R
o HAE T SR AR AP O O B2 H AT AR R
PRI AT DR 26 BT e o FH i 2 2 A PR 3P 3%
TE LI A R AL BRI, & A SRR OR 4P A7 vl BE
BRI IES AR BIRYTE DL, 51 Ak

RSO S RFUN J B 8 I B R4 RO F I e 2%
PRI 3 0] H BT BT S RO S U, B e
Pige it TO0, SEmf BRER L L an A8 B 078 4L, X
PSEGRATMB IR, R 3  R M. O T R
WEGRI R T EEYE  SIA T B IEA R LS EOT R
AT JRELAED, PRAIE T FE 7T i 22 B 5 I BEL 2 U
R o

SRVUNEB 5IARKUGE T RGTa R I 1
APEEE R R, T L BT AR BE RS R AT BN 58 35 1 £
7, PRUE R R0 BE I AT SE 22 42 1847 o

Sk :

CUTAB/MR, 068 R . — RS 7 it H AR A B A2 T 2
I [F) 3 PR 9 D ik [ ] H ) R PR 15 4 ), 2013, 41

XIONG Xiaofu, WANG Qiang, CHEN Xingtian. A protec tion
method of transformer inter-turn short circuit based on the
variation of current ratio[ J ]. Power System Protection and
Control ,2013,41(9) :112 - 115.

(2R, R, Fakik, 45 220 V @40 A n] 4% fa i e 20
Brid]. =R ,2013,41(5) : 1 - 4.

SONG Meng,CAO Kunnan, WANG Dada, et al. Analysis on
a 220 V magnetically saturation controllable reactor [ J].
Yunnan Electric Power, 2013,41(5) .1 —-4.

(3R, H 58, W50, 45 2 T 2 H0R 0 R - B
uartdr [J]. R4 A 31k ,2008,32(22) .47 - 52.
SUONAN Jiale, TIAN Honggiang, XIE Wenjie, et al. Shunt
reactor protection based on the parameter identification[ J .
Automation of Electric Power Systems, 2008, 32 (22 )
47 -52.

(4 RV R EEAS, G BT, A5 T4 5O B0 HL 0 4 42 T SR 41 I

Il R M Je 4 05 22 [T ). W1 R 48 A 81,2014, 38
(10) :95 -99.
ZHANG Tao,ZHAO Yanjie,JIN Ying,et al. Analysis on and
protective schemes against control winding turn-to-turn fault
of magnetic controllable shunt reactors[ J]. Automation of E-
lectric Power Systems,2014,38(10) :95 -99.

(5 TS X . 8/ e T T 428 03K i i G BER R 25834
[J]. | &% A 3h1k,2014,38(7) . 127 - 135.

ZHANG Tao,ZHAO Yanjie. Overview of key techniques of
EHV/UHYV controllable shunt reactor[ J ]. Automation of E-
lectric Power Systems,2014,38(7) :127 —135.

(6] AR, FRGE, SCAREE , 55, oy s i R R 8 PP G P 4 FELTL AR
PRAiCE 50T ] VLR LT AR ,2014,33(2) .37 - 39.
XIONG Hui, CHENG Xiao, WEN Jifeng, et al. Magnetically

controlled reactor protection in HVAC transmission system

[J]. Jiangsu Electrical Engineering,2014, ( F4:% 71 1)



% 6 4 X, R RGN 4R A

TR g R AR AT <71 -

(815 R, 254, JR e 5¢, 4. DR L R0 ™ A ML 4L is 1707
AT HEREMIRZM[T]. PP E H 77,2017 ,50(7) ;85 - 89.
ZHANG Liangli, LI Min, ZHOU Xiaomeng, et al. Impact of
the running modes of coal-fired units on energy consumption
in in-depth peak load cycling[ J]. Electric Power,2017,50
(7):85-89.

(9 ]kl Brfd. fERfb g FEm TR [1]. O k0,

2001(1) ;22 -23.
ZHANG Lu, CHENG Jian. Calcuation method of coal con-
sumption rate for heat and electricity supply[J]. Thermal
Power Generation,2001(1) ;22 —-23.

[ 10 ] 2=t , F 2%, Wy W . 600 MW RHEEHIL AL - W HiT 452 A

JBEA FR GE Y FOR LB [T ] AR R, 2018,40 (10) -

63 - 64,68.

LI Haihao, LI Hujun, GAO Minglang. Technical practice of

denitration system for 600 MW coal-fired unit before grid-

con-nection[ J ]. Huadian Technology,2001(1) ;22 -23.
[IT]OGHEE B e, SR/NWL. 2 x 670 MW K HLBILATJIE i 42

TOCHE T LT ] e R AR ,2017,39(1) :68 —

70,72.

GUAN Yufeng, JTAO Yulong, WU Xiaoming. 2 x 670 MW
thermal power station denitration system overall working
conditions improvement analysis and application[ J ]. Hua-
dian Technology,2017,39(1) .68 —70,72.

(12 ] WSz, 2, T20Mg , 2. JRIBERILLL TR B R e X 35 3
TR R R 23 A Keoxk HE LT . A b g 0K, 2016, 37
(10) :38 —44.

QU Litao, LI Chao, YU Hongmei,et al. Impact analysis and
countermeasures on coal fired units in-depth peak regula-
tion of environmental protection facilities [ J ]. Northeast

Electric Power Technology,2016,37(10) ;38 —44.
(A9t % : 594 )

{EZETE T

FIHI(1985—) , 3, Wit T N, AR, AR A,
LT i A A A 07 BE I HE D5 1 ) A (E-mail ;
173399706@ qq. com) ,,

R peg peshed by Loy f e aca heg Log Lagd f el icahed heg bag Lad ey fogd el e g bag Loy ol hegd b S beg Loy fod f el s bl fag f ot fel s hed bogd Loy fod Pl e bt ]

(E#% 65 7)33(2):37-39.

(7 IR X RS , < 0L, 468 I A 4 o) 4 s 8 T 428 o
AAA TR T]. BRHAR ,2014,38(9) ;2538 - 2543,
ZHANG Tao, ZHAO Yanjie, JIN Ying, et al. Research on
protection scheme for thyristor controlled transformer control-
lable shunt reactor[ J ]. Power System Technology,2014,38
(9) :2538 —2543.

(8 1R X EEA, . e voy s g 42 X R 10 P BT A PR 3 T
Ti N HAERE AT [T ]. M 4 AR, 2014,38 (5) 1396 ~
1401.

ZHANG Tao,ZHAO Yanjie,JIN Ying. Research on protective
configuration for a UHV magnetically controlled shunt reactor
[J]. Power System Technology,2014,38(5) ;1396 —1401.

(O TWRARAR, 350, KB -, 45 55 AL fobL v 70 s DR 47 ) B
I FF % (7). R B 8L 2003 27(24) 70 T3,
CHEN Songlin, WANG Zhihong, ZHENG Yuping, et al. Re-
search and development of a new digital shunt reactor pro-
tection[ J ]. Automation of Electric Power Systems,2003,27
(24) .70 -73.

[10 ]/ B 4, 2R, A5 I FH R 9B R 3AE L Y I P

AR E T I B PR [T ] W ) RGeS

H #2749k ,2016,28(7) :112 - 116.

LIU Xiaohua, HUANG Yanquan, LI Xiaoyu, et al. Protec-
tion of reactor on shunt capacitance compensator against in-
ter-turn fault based on harmonic current ratio[ J ]. Proceed-

ings of the CSU - EPSA,2016,28(7) 112 - 116.
(K Fr4p: L)

EEE

7R (1988—) , 55, BRPGIH A, LRI, L4201, A
HH I RGP BT 5T TAE (E-mail ; wu - xing@ sac —
china. com) ,

FIGe(1982—) , I3, INAR TN, IE S L RE I, T2 A
+, N3 ) RGEAR B ARY IF 5E TAF (E-mail ; xiao — guo@
sac — china. com) ,,

FEF(1990—) , T3 VLI R LN, TR, T2 AL, A
i ) RS Uk AR Y I 2E T AE ( E-mail ; zhe — wang@ sac —
china. com) ,

$EE(1992—) 55 WV E N, LR, T2, A
L RS 4k i AR Y O F 28 T AE ( E-mail ; bolun — shi@ sac -

china. com)



