EISEBE1H
2015 % 1 A

RERSAHRUR R AT 12 Jlciie 48 i £ SE0) 55 B AUnil i

% 0 6 # & B

Electric Power Automation Equipment

Vol.35 No.1
Jan. 2015

B AR BEE R

-
(CAREILKRF BAIRAANER, LA B RE 150001)

HWE, REARTESHRALENOLAETZIANXEA S THBALRARKGXE, TESNT S
AEBMACALEEFE RO ESUL AR MG £ L, 5 EREHBAAR RS AL SR LW
W v R ey i R SR BB K IR N R P e AR AR AR R Ik B T 30k A k] 3 B Ao AR 1) b 3
BARGELMN 2IREEARAR , ZAAREHNME SHRBGF, BAREERERENT E LSO EHE FTIE
% Bk HR BT R SRR N B R P 9 AR AR AR RS ORI Y i A AR Fe KA AR AT 12 BRI ER R G R

;&ggiﬂ 12 Ekzﬁi%ik/ﬁ;%?ﬁ, :i?@#ﬂ, kﬁ%#ﬁl, T%/ﬁi%‘f’%‘]%*ﬁ%, ‘Lkél;“/ﬂih\*ﬁ'

FESES. TM 46 XERFRIRAD. A

0 35l&

22 Ik 3 3 AR K ) R A AR G AR
PR R A I sy e i v B S M= R S R i/ T - AT TR G |
P G S 250 M A S A o T A2 BB bl 2 1 6 T, A
Z KR R e | W B A AR AR R g e AR LAl
TEAE— R M 22 09 = A L FE X BE AR (e, fifi 1 A4 o
TR 7= A RV T8t T DA g L Al 3 SRR 7 2 1 T D T K
T, IR 20 I0 6 A I ) B B R B AR AR
R 282 22 WK 4 T 2 G i b T g 1

LKA R G T B 2 E 2k 3
X, TEHIA S BB REERZNBE RN H WL
SRR R T L IR U AR E I RS AR AR e |
MY/ A/YSORA /A /YOS RIS RS o B AR R 2
B 25 5 24 R B TR 105 %, G B AR TR 2%
B4 el FH 25 188 T 22 Ik 0k 3 9 2R G Y AR FIAR AR A
SR AH A TEBE R 4, o] LA R RS A L e 254
RS AR, TR A R AR R E R P R
B 2% B T e /b | Al LS RG22 Bk Ul R R 4
(A AR BRI B AR (0100 BRTT | H 8 A R L 45 4 1
PR il FH RS A H B2 1 22 K U8 38 0 R 46 B PR AIK
TE VR % FEL A WAL TS B S8 4kl 1012 FE i A
By LR AH 22N R G AT UE H 240 H AR
TE RN AAS AR, AR TR 2R S8 41 1 28 B k25
T 2l 45 5 2 30 2o H R A 1% 328 1) BB o (S i HR T
RN —FB4y , ELAESE A A HL 3 59 R AE
YOI IR | 3 R AR FE 1 45 440 110 22 ik i % 7 &R
Gitr AL b S A AR 8] 1ROk £ B R s BT
= AAIEEREE AR AR R4S BE A8 R = A% A H I 2 4L [l
%, H R B A5 A 12 DRIERE It 3 Gt
IR 18% a4y, L 1% A8 TR g 2 W H e b T
12 IR AHAE FRAS05)

PL12 kI 3 2 g8 R ), Sk 400 il i A R R Y

Wi B HI.2013-12-11;1&E B H.2014-12-02

DOI: 10.16081/j.issn.1006-6047.2015.01.013

FRAE DI, 5 B AR A TR AR A 2 4L = A
FEAFAE 30° AOARAL2E | Lo i A TR fEAR 45, 20 2
AR =B HRAS AL T 4 I A S 4 5 R A
SRARIILIL N3 /(2-V/3 ) %I oy AR R s
P 7EBETT FRR AR TR AR I 7 ORI LT U 2 A
BRI PR, SRR 0h 2> ol )R AR T A i o G 2 4
A A AR AL 22 AR 300, 2B T ELR A BESE
A N HL R R AR DI AR SCE B T
I S AR 12 Bk B U R G PR RE (0 2 i 4 i 1
PR B4 5 G 40 ) T L 5 A R AR U

1 IBEMIBESTERE

B 1 TR = AR KA AR I de Al 18], 7
Kb SRR B R T 150 I FRAZ & TAE Tl
MRS R fA B /N T 15° I BR7E e die TAE T
RFEARRZS N 20 A ik B AH A X RS AR ™ A2 Y BRI

| ZAEKEEARTERNESERNXR
Fig.1 Relationship among electrical variables of
delta-connected autotransformer
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Fig.3 12-pulse rectifier system
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Table 1 Comparison of RMS of HBR voltage drop among different phases for different schemes
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Fig.12 12-pulse rectifier system composed of one HBR and one IPR
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THD of 12-pulse rectifier system without HBR for
different turn-ratios
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Influence of over/under phase-shift on 12-pulse rectifier system and
its countermeasures
GAO Lei,MENG Fangang, YANG Shiyan,YANG Wei
(School of Electrical Engineering and Automation, Harbin Institute of Technology,Harbin 150001, China)
Abstract: The relationship between phase-shift angle and winding turns is analyzed according to the

winding structure of autotransformer and the relationship among its electrical variables. The relationship
between the phase-shift angle and the input current THD (Total Harmonic Distortion) or output voltage ripple
coefficient is analyzed,which shows that both over and under phase-shift may lead to the increase of input
current THD and output voltage ripple coefficient. In order to suppress the non-characteristic subharmonics
of input current,a 12-pulse rectifier system composed of one harmonic suppression reactor and two inter-
phase reactors,with simple system structure and excellent symmetry,is proposed. Simulative and experimental
results show that,the non-characteristic subharmonics of input current are effectively suppressed and the
influence of over/under phase-shift is greatly reduced,verifying the correctness of theoretical analysis.

Key words: under phase-shift; harmonic suppression reactor; harmonic

12-pulse rectifier; over phase-shift;

analysis
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