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A Novel TSC Reactive Power Cycle Switching Device
SUN Chunhu, FANG Yuanjie
(School of Electronic Engineering , College of Chaohu, Chaohu 238000, Anhui, China)

Abstract: Based on DSP and PLC, a novel thyristor switching capacitor(TSC) reactive power cycle switching
device was designed. Firstly, the principle of the new TSC reactive power switching device was introduced, and the
DSP control circuit and PLC control circuit of the TSC reactive power switching device were introduced. Then, the
TSC cycle power switching control strategy was studied from three aspects: the development status of TSC reactive
power switching device, the selection of TSC reactive power switching scheme and the novel TSC reactive power
switching strategy. The relevant program of TSC reactive power switching were designed, which included PLC
communication program and PLC cycle switching algorithm control program. Finally, the control strategy was
simulated and analyzed by soft of Gx—works2. While realizing reactive power compensation, the system can not
only avoid the phenomenon of "switching oscillation" , but also realize the circulating switching of capacitors,
which improves the service life and reliability of the device.
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Fig.1 Block diagram of novel TSC reactive switching device
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Fig.2  DSP control circuit diagram
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Fig.3 PLC control circuit diagram
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Fig.4 Flow chart of cyclic switching algorithm
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Fig.13  Additional program segment two in simulation four
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Fig.14 Additional program segment three in simulation four

WE 12 fr, DU FITAR{E M 0, TO &2 B 1 s,
WE 13, 0T 82 CMPHE 4 , 52 2 5,4 5,6
s,85,10s,12s,14 5,16 s I A TC I Ll 11 87 it
EHHAE. E 148w, H T 8 & MOVPH5 4, 52
Pl2s,45,65,85,10s,125,14 5,16 s A B H(H
6 var, O var, 8 var, 0 var, 10 var, 0 var, 12 var, O var
MHRAE .

PP BLAE AR 2 B o

2015 .2 s B, KIYO{H N 1, %8 YO{H
F,RGEHBAE 1 HB S 6 s, KIYO(E N



FNAJE F — A B TSC R A VAR E IR R

WA 20215 HS51E F19H

2, KRYUEN, ZGE RN 2B AER;10s
B KIYOH M4, R Y2{H 0 1, RGEHABEALE 3
LA 14 s B KIYOE XN 1, %8 YO{H N
1, RGN HBAS LHBA

FH UL AT AT, 2 i SR LB K=1 1, LI TR
AAEFE 24 DX )k [ AR Sl i, R G SC I T IR 4%
PIEEG

x2 BEARAHK=1H,KIYOREFERBEHELLER

Tab.2  Change of K1YO value with time when

the number of capacitor groups is K=1

15 B A /s
0~2 2~4 4~6 6~8 8~10 10~12 12~14 14~16 16~ZJi
KIYOf§ 0 1 0 2 0 4 0 1 0

6 %4

SCEERR I T — MO A TSC oI A B
IR 2 R R G ISR AN PLC Ry kAT
T, 5 A Gx—works2 7 ELER A4 % 4 1l 5
WEHEAT 105 B U ELAS R R W] X YA
S ] SR s BRI S B B A8 Y JC D) M, SURE BE
LA 0 B UIIR S T G i A T HSE B T
FARIIEIRET R 1R A AR Y 75 i R B
AR, B —E S

S 3Lk

(1] RB8h, BE, 55 . BATII0A MO RER) TSC b 3h &5
TC I V) REAMEEAE R 4 A e N FHE A BRI SE L)), e A 3,

(2]

3]

[4]

[5]

(6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

2002,32(2) :54-56.

X% 5e RS Wi . APF 55 TSC R & 8 8l 245 T ) A ik
FME RG] <AL 80,2008 ,38(10) : 65-68.

KSR, B 8, A5 LI A AN 454 T TR A JC T Ab
£ R G853 2 MR ) A g 0], F U 542 2%, 2019, 56(5) : 6-
12.

A, BB B . TSC RIS A TE I ME LT B R Ge .
LKL, 2019,49(2) : 24-29.

FANEE, B LT TSC 5 MERS IR & TC I AME RGEWF5E()).
FL 1274, 2018,33(4) :294-300.

KA B R ] . TSC ICT MRl 5K W BIF 5% K415 F0 3BT ().
HLHL T2, 2017,34(4) :403-405.

i PAN . 48 F R 2 DSP— 3 T TMS320X281X[M]. 4t
LA R I A, 2011 :42-44.

KA. FE T DSP ¥ TSC T Uy A48 B % 115 S [D]. AL
#B: VUSRS I K2, 2014,

W A% . PLC 7E JC ) A W 4 28 5 o 19 g T (0], AR At Tk 52
2017(26) :95-96.

VERRAS, FFE . 5T LabVIEW 5 =25 PLC 38 {5 76 W R 5
il A D). BLBEH 5 A 2 1k,2017,46(2) 1 171-173.
TR TCT M E K D). REUR 5T RE 2018, 150
(3):152-153.

WA 2 . SR TSC IC Dy M ke B i 58 5 1% 1D, I 10
R R#,2018.

TR, F KA . b To T Mg A iy 2 R &R ().
i, 2018,37(18) :50-53.

A SRR PLCHUAR BT S e A A MM db s P E
F1 A, 2015 :642-653.

Wk H 3 :2020-03-11
& McfE H 1 :2020-03-25

15





