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Control and modulation for APF-STATCOM based on cascaded H-bridge converter

LIN Zhi-yong, JIANG Dao-zhuo, ZHOU Yue-bin, GUO Jie, HU Peng-fei, LIANG Yi-qiao
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: Active power filter (APF) and static synchronous compensator (STATCOM) are indispensable elements in power system.
APF can be used to suppress the harmonics, while STATCOM can be used to compensate reactive power. In this paper, the functions
of APF and STATCOM are combined in a single unit by controlling a three-phase cascaded H-bridge converter, i.e. APF-STATCOM.
This paper introduces topology and working principle of cascaded H-bridge APF-STATCOM and puts forward a control strategy. In
order to balance DC capacitor voltages of cascaded H-bridge converter, balancing control strategy for cascaded H bridge converters
based on nearest voltage level modulation (NLM) is proposed. 36 cascaded H-bridge APF-STATCOM model is set up in
PSCAD/EMTDC. And by the simulation, the feasibility and effectiveness of control strategy and balance control strategy are verified.
The proposed capacitor voltage balancing strategy can avoid unnecessary frequent switch of H bridge module IGBT.

Key words: cascaded H-bridge APF-STATCOM; reactive power compensation; harmonic suppression; nearest voltage level
modulation (NLM); voltage balancing control strategy

FESHS: TMT76;  TM714  SCERBRIRGG: A XHHS:  1674-3415(2014)07-0091-06
PLTC Dy A2 AR A I 2E 47 T 18 23 A AU

0 3% HE . SCHRESD LA DUE P25 8 8 ) = H P2 16

BEA ) TR E ) 2 N, B R R AR A
KEARZME T3, KR RIC D sh MR B RN
W3 B E AR bk, 3 AR LR A L RE DR
Akt DR H T2 Y AT PR 8D 25 (Active
Power Filter, APF)JE R & P F i 1L [\ 20 4 £
fel*%l(Static Synchronous Compensator, STATCOM)
MGy FRLI

H i APF ! STATCOM 7£ 1. J) %0 W H i # A:
MSTIFR, AR Al ok, [N EEAT 1
AT A, A A R PR A S B s AR R
SCHR[71H APE HII STATCOM 454k, o [m i sk

MY APF-STATCOM ¢ [F] I s kWil . o2l
H GBS T 1 4 2 EAT 9T o A SCKE APF Al
STATCOM YjRe4h Gkl K, DAL H At i 1) ik
APF-STATCOM ZE ', [A]I SEIL TG ThAME R i 410
il I T — NI RAT T E

TELE H Mrfeifiae T, S5 Hon i re 7% TAH
AT, HNAFERA RGeS R FEZ = DA
VK AE A, S B IR P 2 AN T A o R B
H AT % T B e 1 o 8 e i
iR SRS EN T T vl e B S A DY PR B A
T e i sz B A T VL R 3 1 S 4 )



_92. CE R R R EEL

SRR S I . SNBSS I R, 1
I TRER AR L 24, BRI T R SEdE. A
H B 5 85 2 B R M A R ), AR
%, HERHIA % ADCEES H M TARER,
K B T v P38 T ) (Nearest Voltage Level
Modulation, NLM), #&H T —# H HrAbfizs
I R ST SN, e 0O H MRS IGBT AN b 2
IIRETT G, ol D B AT BT A

1 B e TIERE

1.1 EHBEHAIP

Kl 1 JT7m ok 2235 H HF APE-STATCOM 3 b JiR
BHEER o gy Ughs Use FH das dsps dse A DI =AHE A
F AT s teas tehs tee NERIE H MR ZE =M
R Zo WIS L ohiE R R
HEERB; deas debs e MK H AFHIR A AN =
A dlas s i AL B 1 g
H Mt g diAH B N AS H ik B BE T % . H AF
TR —ANVURE (G i f— A LRSS R A, F
A A B IGBT JF R — A W
SOOFBRA . 15 TAER, A H A R = Fl
TAER: BB ARV (535,

L ¢
Clealga] e
wiad | | sin} | | wia
RERECaRETaREL
sk '4}4} 0} 4} .%}4}
ECaNETaNr Tl
wia} | [ sie} | [ wia

Bl 1 =#E4Ek H #f APF-STATCOM = B 11
Fig. 1 Main circuit configuration of three-phase cascaded
H-bridge APF-STATCOM
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Fig. 2 Single-phase equivalent circuit for harmonics
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Fig. 3 Block diagram of overall system control
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Fig. 4 NLM modulation block diagram
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Fig. 5 Flow chart of voltage balancing control
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