#3655 104 € 20 8 & i & Vol.36 No.10
2016 £ 10 B Electric Power Automation Equipment Oct. 2016
He PR HL ) B — LURE I B A 79 2 10 RIS

oI H R E

(ERELEKRF CATRAAHLER, BLAIT 5 RE 150001)
WE: A% — LR AZTATEFXEMN S BMALO8E REZALT X LR EFRE L ©HEIEIT,

FRE—AEN TR LRI AT EHREAFNRE, ABTAFXLREG LKA 2 ALK T
RGN Lo TR TAF X LR BGE— G T AT B b Ry DA SR 5 & T4 A 4

RO AR MBIV EARN, AR T E5Z AT GRSk @iy AR T A48 & 3 7 £ 2R H Fonk 09
B S A RO PTIR R By R RCR R R AR IR — AR R E R T B AR R

KEWR., ATFREHRE, AR ABATE,;, S

FESES. TM 46 XERERINAG . A

0 3ls

UTAER | C R 0 Y Fi, BRI i BOR B AL, — 7
TET P 55T R] b oA sk 22 = 4 P £ 8 1) TG Pl R0 Fp 32 AT
TS5 VW, 3 A H ) E T 5 R 3 I Y R
i —Ir RO RALR G | A Sl 7 2 A U
BHONBC HL L RE BT B R T T R SR, e
fiE J5T 2 9% 15 #% UPQC (Unified Power Quality Condi-
tioner ) J& — P &5 (1 HIL BB BT i VA B RN (HBE
MR LR B AR A TP B TS i SR & D
DS T F T A ) 5 T L BB % TH B PR S I T R
75 S5 T H, 190 75 TR 4 e A 4 67 28 s R P L | R
PR, AR, T 58— L RS U39 48 JT G 4%
PR RO 5 0 5 2% S5 W B O A R T ek —
AIHET R

JUTF R 8l i 2 A AF R 2t A —h FH D T 56
AT ST B PWM 72 46 25 19 F B AR Fh 120 AR
BT R, JUIT AL IT 5 A A i 4 ] el 20> 1
25 % , FL A IT R AR ] i > R BRI AR IR
SR, BRI, JUTT S AR i 45 0/ T DG g 471 fuf ] 2 e
B QIE A p s e S =l Ol = RS 2 DA e N |
) | RN R L SIS S ST THER: D) | IS S
A, —E B B 55 1 R A% R0 1 i ek 2D B
R B LA 456 S5 O TH R L,

JUTT G722 45 25 18 0 L IAE P s A 2 88 BT ) 4
S A [ AT AR R DX, A SR P AN [] ) UL L
K BGPTSR B AR T SR 2 £5
M 7EAS[A] W HL 5 UPS (Uninterruptible Power Supply)

WK HHE.2015-12-18;1&E HH.2016-08-29

EE&WA . ¥ 6w 3082 % 85 B (2013D-5006-0310) ;
o R Ak RS AR R 8 R B (HIT.NSRIF.2013020)
Project supported by Science and Technology Innovation
Foundation of CNPC (2013D-5006-0310) and National Scien-
tific Research Innovation Foundation in Harbin Institute of

Technology (HIT.NSRIF.2013020)

57\7%)?, RIS

DOI: 10.16081/j.issn.1006-6047.2016.10.012

(4 82 FH v, JH IR R T SIS A 3

i — HLRE TR T e e o) — LT R AR e AR 1Y
AT 34 AR SO S X JUIT AL e 4% 1 A
T ) SR AR T T B A 4 TR A L R IR
] ) SR 5 LU I AR A A S R LR SR A el
2 > 11 R TR S AMEE X R OC R | IR AR BER |
AHE S 1 A1 8 ) SR P R /)N LA FL TR R L UL i
AT 3 RS A 4 1 AR ST R ) 42 1l SR 5 e
Ja i LR T AR T U O e L B 1 58—
RE o 12 9 1 5 I IR B P S A R AR SCRIF S IR
Gi— HLRE SRR T g RO IO RN ST R A
— 7 W

1 AFFRERIF[HREE SRR

1.1 AFXRTHRBF[HEIE

JUIF A s h 3 AR AR, BB i vh 3 A4
FEORERAF AR IR A, 25k an & 1 B AE T iR, B
o R Vi Vg Ve Vo Viy « Vi 2B A1 A8
ey, TR Vi Vi Vaw Vo Vi View 2180 011
AR A LT IR 2% 38 2 6 v ) 3 4 T Sk g
Voaw Vigy Vaew BI85 SRR FF I 48 4 1)
H, FE—NFFXEN, 7%L Vi Vi Vi 238
A I SRR A M i 1 S R R O T R R R
Uiy 11 %t P AT AR B4R 5 6 12 DG SR 00 A e s s
(B, 2> Viu Vi Ve 4 5B 53l | b B o 1R 2 0 11 4
HE R SR O, T EE O AN T AS 2] T PRI AL, X RR A
Ao 42 P e 0 B AR A R T T o 1 L PR A
45 BE A% T /D (Y B 8] 5% A I B2 R ) i 1 7

JUTF AR 0 38 B — M R L7 8 Al T SR | i
T s N BRI 25 | BB ON e S I A R
ARIF RS RA 3F 3£ 150 H T 3 Fa 201 ¢
RS KO 7 sty 1 s L, e 1 T LUE B P
1 1 H R DA R A B 11 a0 H RS BB AR



108 B, T UIF B 55— L T 2 0 9 o @

Nel i b [P RSV S A5 A X 2 LV 0 R
ww T U p Tmmﬁﬁ Al 2 2 (1)

VH@VTB 1 Vi 115X22mU+mL2115 (1)
N /] . [N, e
Lo 4 %4 gL Y gy, 50 1 O3 1536 19 £
e B, VR L, A 2R/ BT M R R, 2 41
R A e £ TR A 0 2 A 0 KA 2.3,
SRR L LR 5 X PWM S AT 2 2 4

CIZ|: U v v - }__
- L

| BEFAFXTHBNE—BERE
VA 5 7% FE B 4R b
Fig.1 Topology of UPQC based on
nine-switch converter
Rl AFXERFNERFRRSRBREGHBEE
Table 1 Effective switch statuses and corresponding
output voltages of nine-switch converter
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Fig.2 Schematic diagram of modulation strategy
of nine-switch converter
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Fig.3 Schematic diagram of proposed
hybrid modulation strategy
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Fig.4 Steady-state topology of UPQC based on
nine-switch converter
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Fig.5 Variation law of modulation signals at two
terminals of nine-switch converter
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Modulation strategy of UPQC based on nine-switch converter
GUO Jia,SUN Li,ZHAO Ke
(College of Electrical Engineering and Automation,Harbin Institute of Technology,Harbin 150001, China)

Abstract: Aiming at the disadvantages of UPQC (Unified Power Quality Conditioner),such as large switch

quantity and complex structure,the nine-switch converter is applied to replace its traditional topology and a

hybrid modulation strategy suitable for it is proposed. The circuit topology and two basic operating modes of

nine-switch converter are introduced. The output voltage variation law of the improved UPQC is analyzed

and the formula for calculating the DC bias of the proposed modulation strategy is derived. The

corresponding control strategy is presented. The correctness and effectiveness of the proposed replacement

scheme and modulation strategy are verified by simulation,and the UPQC cost is thus reduced.

Key words: nine-switch converter; unified power quality conditioner; steady-state analysis; modulation

strategy
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