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Study on Control Strategy Based on Voltage Re-injection STATCOM
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Abstract: With the continuous improvement of the manufacturing level of power electronic elements and the
increasing demand of power quality by the people, the static synchronous compensator (STATCOM) based
on the voltage re-injection converter has a fast dynamic response speed, does not require filtering devices
and outputs low voltage harmonic contents and is suitable for high-voltage and high-power transmission
systems. The main circuit re-injection topological structure of the DC voltage re-injection type STATCOM
consists of two three-phase full bridges in series and an additional re-injection branch, and the re-injection
branch adopts a cascaded H-bridge structure. The zero-crossing interval generated by the re-injection voltage
can achieve the zero-voltage on-off of the three-phase full-bridge switch. The construction method of the re
-injection branch pulse sequence is designed and an improved cycle logic trigger sequence is proposed.
The simulation shows that the re-injection branch can effectively suppress the capacitor voltage unbalance
in the re-injection cascaded H-bridge under the specific cyclic trigger pulse. The advantages of the converter
in terms of zero-crossing turn-off and harmonic elimination are verified by the simulation platform. The
reactive current is taken as a direct control command, a closed-loop control system is set up to verify that
the STATCOM can effectively reduce the harmonic content and switching frequency in high - voltage and
high-power systems, improve the operation reliability of devices and systems, and is especially suitable for

high-voltage and high-power environments.
Keywords: reactive power compensation; STATCOM; voltage source converter; voltage re -injection;

high voltage and large capacity

%% H #A - 2023-08-09
. 20 .



2024 4155 3 1

k&, F  FTHEEENXSTATCOM Kl RIS HF 7T

(213 )

0 3§

H A, T oy e 2 A IR A 2 2% HLBIIE
WeJe L TCIAMEAR R L[R2 IO T M4 4 Fh
MR JFER FL A AR A F T B o ELSCAAIR (H
MG FEAR SIS  WMERCRAN P18, BT LA 1
KAE I A ML R LR s HUBIE e S b
L B AR 2 I AR LT HA M B AR
HLMEFE R, i LB KR 53 TC T w415 R FH e 1
FAMEREE P 71k [A) 2D M2 28 (static synchronous
compensator, STATCOM ) 7£i2 177 [l | #51 #E . 8 17 3
JESETT AT —E DL, HoAede e s ) R Gehan AL
AE T HL BB o7 D7 TS AR, BEAE H T A A
i FlL 25 0 A S IT G 0, STATCOM A7 [f] 18 K 2%
W RJE,

ZHLF- STATCOM  HIBIFHEMS I A RS LA
POLRY IR HORR AL AR A B AR MMC
A A o I U A S S WG L 3 o i
I A 5 B 45 R 5 B AL T, 5 T wfe
JEOR s 5k HATBIPR NA A ) B0, e i TR ) RS
RN AEE BT 5 pOFE ] AR AR F A F T 1Y
AN AL MMC S5 A8 FH T 1 H R S 2 7
TR A PTG AR PR, e A

1 B HAEA A R R T H
FREES , HAZ O AR AE BRI N s 2™ A
22 2% R 2 I Y A A G T, T P R A g A e
R, 2R S T HOT R 2P LR
DI R R i T e . AN SO AR ok i T U 4
A E LB, 0 SCHR[13- 14142 Hh 8 xR 4

AL 3 I AR A A AR () EB A 2 B H
&, 2B 2 i F R BT S T G A B KR
Wb, SCER(15-16 32 T —Fh Z B P KIRE A
FEL IR AR AR S , TEANA 3 L NS A ) TR R
e IR SCHR[ 17— 18 TIFFE TF B i A 2 5L, v 2R
SERECERIRI T PRSI #REREE (kT i 7 T )
M SCHR[19-201 TR ABF5T T 22 a3 & iy s
STATCOM T A JFHUARIN 7 i , 357 HL e A A B 4
el 2280 AT R IR A R 4, o R R 2R G
FERD RSO B R R G, W RS B
Gk H ARl A i, £ AT PG S B H R 4 A
i 1 T S0 K o ) A T R R A i % i )
JY, AR R R AR S v 2 R T N SPA [, AF S
A R R T AR 2% STATCOM B35l R 4%, JJo 1
5 EL AR R B0 E 2R G0 4 il SR s A AR SRR o

1 EERINTIEREES R

TG 12 ok AL e+ DA AL 2 B ph 728 A
PSR . U A R LA 1,
AR AR Y/d=1 3835 e B e s T e IR 42
R RICIRES , AT RIS 12 TR e — RN SR 4R ]
= FIGERSS , 842 % U s P ZHAF AR 6 22
Y = AR

P H 22 T A A7 HL R A AR S 8 i 25 B LS 30°,
AR AR IEH BT PR EF D A A AR
24 L S WR (AR R, i UA AR I 122 T i — Rl Sg 4
R P A i 0 T e — M SR 2 A H 17 3
5, 7008 S i 0 31 e AR B R IBR Y A — A 4
PER o R R R AR AR P AT S A

B1 BREEFATHRI[EIE

Fig.1 Topological diagram of voltage re-injection converter
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Fig. 2 Operation mode of main bridge element
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Table 1 Operation status of main control bridge switch

il s 0°- 30° 30°- 60° 60°- 90° 90°- 120° 120°- 150° 150°- 180°
Swv 5,6,1 5,6,1 6,1,2 6,1,2 1,2,3 1,2,3
Sy 4,5,6 5,6,1 5,6,1 6,1,2 6,1,2 1,2,3

w2 EEGIFRGAAX RENG R H B

Table 2 Commutation of the main control bridge switch to the corresponding injection bridge output level

A 0° 30° 60° 90° 120° 150° 180°

YY Hrffefi a4 4—1 — 5—2 — 6—3 — 1—4
Yd i AH RS — 4—1 — 52 — 6—3 —
S B L Us U, U, Us U, Us
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