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Fig.1 System connection
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Fig.2 Equivalent circuit of system on different load conditions
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Fig.3 Equivalent circuit of system under asymmetrical

back-to-back converter topology
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Fig.4 Equivalent circuit of system under symmetrical
back-to-back converter topology
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Fig.5 Equivalent circuit of system under
three-phase converter topology
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different strategies
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Fig.6 Simulative results of Case 1
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Fig.9 Experimental results under three-phase
converter compensation mode

iplp ic

i:3.33 A /div

:60 ms /div
(a) —KMWBFRBIE

i:3.33 A /div
><,
<
<
>
>
>

T
<
o
<
>
<
>
>y
><
e

£:60 ms /div
(b) BANASFERSE H LI i o 1 BB

>
3
D N N e e o s
@ [T ISR
o
£

t:60 ms /div

(c) ofUASHARHHFHE i BTE

NN NN NS NSNS TN NG TNA

V440 V/div

£:60 ms /div
(d) ERMABEEME
B 10 AREEETRB[AMEHITIE R
Fig.10 Experimental results under asymmetric
back-to-back converter compensation mode

109009009000 0008¢e(
XX LXK XX XX XX

R
Ialg Ic

i:3.33 A /div

t:60 ms /div
(a) —MBFBIE



108 25 45 5T YNVID 5 P25 01 A BB T R BB 5 od
o issues in railway electrification: a comprehensive perspective [ J].
B IAAANNA AW AWANW AW AW A IEEE Transactions on Industrial Electronics, 2015,62(5) ;3081-
:VVVVVV V.Y V.Y 3090.
2 (\v/\ /\ /\V/\V/\ V/\\,/\V/\V/\v/\ [ 3] ZHANG D,ZHANG Z,WANG W et al. Negative sequence current
= \gm \‘in optimizing control based on railway static power conditioner in V/v
£60 ms /div traction power supply system [ J]. IEEE Transactions on Power

(b) B IUAEFEAR th LR ime £ BB

>
G}
g_. N RTINS NN
t:60 ms /div
(c) ofMZEFAN T i BOE
>
3
>
g
2

:60 ms /div
(d) EHBEERIY
11 MREEETRF[IMEMHLBER
Fig.11 Experimental results under symmetric
back-to-back converter compensation mode

A AT LSBT — U] e 3 A A2, DR AR B T
ARk, UT R RARE] T, 505 A R
ASHRF Bk T IZ R GAMEEME R IER TR K AT

5 #ig

ASCHRH T —FIET YNVD AT g8 1 HL S
LR B R A B R 5L, xR G A YNVD -1
S s R M AT 5] = AR Sk E R R
V I TR 22 R A8 TR 2% — R i AR X FR - =
T ETARAMAEM RS, RXERNAT R
GLLERE SR G XT YNVD S AR R A% — | e 3t
A R IEAT T 30T s HEAE AR ST — L RN L AR
ok R FEAE L, FFHIHE T REGAEAXTFR - — 4
HERET AN KPR S A A b & =
AR AN T A AME SR G A MATLAB {7 B
R R /NS e R FRAE ML G, S000F T 0% &R 5o i 1 A
K45k . A TR G R T i A Ak B 1 1 S A AR
TAs , Z ARG P AR - = M R AR AR
AT AEAS R PR TAEAEAS R P R MESR $h, Kb
HaoR T RG e SEPEALGE NV A — 0 T RS
VINIEN

SE Ik

[ 1] vpalifls, PRt skakis 45, — P A el SOf0 4 Fi B JTT i 25
AAMELT]. B THAR,2015,30(8) :265-272.
XU Zhiwei, LUO Longfu, ZHANG Zhiwen, et al. A novel power
quality integrated compensation for electrified railway[ J]. Electric
Engineering,2015,30(8) :265-272.

[ 2 ] GAZAFRUDI S,LANGERUDY A,FUCHS E,et al. Power quality

Electronics,2015,31(1) :200-212.

[ 4] 3, 2E D, EEBR. JCIhF = A0 GRS -8 09 5 23 B Ah
BAZHILT]. I RGP 54,2014 ,42(14) . 72-78.
XIN Yechun, LI Guoqing, WANG Chaobin. Compensation control of
reactive power and three-phase unbalance load based on the method
of sequence component[ J]. Power System Protection and Control,

2014,42(14) .72-78.

[ 5] BRENNA M,FOIADELLI F,ZANINELLI D. New stability analysis
for tuning PI controller of power converters in railway application
[J]. IEEE Transactions on Industrial Electronics,2011,58(2) :
533-543.

[ 6] ZRER, F8, sRERAN. G 1o v 5 T390 70 e, 42 o ) 225 o

A RET R T T]. T AR ,2014,29(2) 1 177-184.
LI Guoging, WANG He ,ZHANG Huijie. Power quality management
method based on inverter source control for important node in micro-
erid[ J]. Electric Engineering,2014,29(2) ;177-184.
[ 7] JASC, Belgip , §13CF, 55, IR -G A U5 JC IR I8 B i e & Bz
HIWFE[ )], W HEHE AR ,2016,42(4) ; 1308-1315.
ZHOU Wen, DUAN Xiaobo, HU Wenping, et al. coordination and
control of hybrid active power filter and passive filter [ J]. High
Voltage Engineering,2016,42(4) :1308-1315.
X, WA, 25 PP R Ak P AL BT ()]
) A 3k 45,2017,37(2) : 157-163.
LIU Qian, GAO Shibin, LI Dandan. Installation location of high-pass
filter in high-speed railway[ J]. Electric Power Automation Equip-
ment ,2017,37(2) . 157-163.
ZHANG Z,WU B,KANG J,et al. A multi-purpose balanced trans-
former for railway traction applications[ J]. IEEE Transactions on
Power Delivery,2009,24(2) :711-718.
F i A DG XIICHE 2. Y/ >/ A AR i #5328 17 bk 4 i
SHAENKET)]. AL T R4 ,2003,23(4) :102-106.
JIANG Shousheng, ZHOU Yougqing, LI Guangye, et al. Operation
characteristic analysis and model tests of Y/>/V connected balance
transformer[ J ]. Proceedings of the CSEE,2003,23(4) :102-106.
[11] BGZ, TAE, VK, 45, U T 52 5 1fi —HR DU 28 45 V5 s
UEMAR(T]. B A A4S ,2016,36(4) :40-45.
HUANG Haihong, WANG Yu, XU Ruobing, et al. Three-phase four-
wire active power filter with dual-loop repetitive control[ J . Electric
Power Automation Equipment,2016,36(4) :40-45.
[12] Z23A S, PN BB, S5, — b IR BUAT U B, o DBl 0 1 7 74
EEHOTEL)]. ARG A SIE,2014,38(15) : 112-117,123.
LI Dayi,SUN Yuhong,XIONG Bo,et al. A novel control method for
shunt active power filter [ J ]. Automation of Electric Power
Systems,2014,38(15) ;112-117,123.
[13] ZHU Guiping, CHEN Jianye, LIU Xiaoyu. Compensation for the

negative-sequence currents of electric railway based on SVC[ C] /

—
o]
[

—
=)
[

[10

[t

IEEE Conference on Industrial Electronics and Applications,2008.
ICIEA 2008. Singapore: IEEE,2008:1958-1963.

[14] B, B, BRIEA:. DSTATCOM #MAS -4 6 2840 3 42 il S i
[1]. d Hahfbif s ,2012,32(7) :36-41.
YANG Kun,CHEN Lei, CHEN Guozhu. Individual sequence control
of DSTATCOM compensation for unbalanced load [ J]. Electric
Power Automation Equipment,2012,32(7) :36-41.

[15] Thifi 184, W5, V/v &5 (EH AT iR & R RE B R i R 98 U
PACKMESRE (1], B0 H 3k ,2017,37(4) : 128-132.
MA Qian,TAN Lei, LUO Pei. Optimal negative-sequence compen-

sation of hybrid power-quality management system for V/v traction



D ® ) b % Wk B %38 %

substation [ J ]. Electric Power Automation Equipment, 2017, 37 1EE= N

(4) :128-132. JEEA (1982—) , B, # & Fa A @l
[16] F5H, #3CE, Claus Leth Bak %8, T JC I IR I A e 5 4% o 15 5 . NS

- , o B BFEHRE, ZTEMATEOAC L

RS RO 2 X A ot R 5 BB 1), o000 F1 1k 3 %, AR *

-&%72017’37(12) .130-137. \'\ 52 i %—5 ‘%'ﬁ%ﬁ"ﬁ«ﬁ‘%‘](E-mmlthwe12008@126

WANG Guo,CHANG Wenhuan, Claus Leth Bak et al. Control stra- ] com) ;

tegy for combined co-phase power supply system based on theory of B AR(1975—), B, # &AL #

control without harmonic detection and selective harmonic compen- . . s ’ . ’ PRI ' -

sation[ J]. Electric Power Automation Equipment,2017,37(12) B Eh =, et SRR @A " LU SR

130-137. #H R B % % (E-mail ; 706648502@qq.com)

Power quality management system of electrical railway
based on YNVD balance transformer
TANG Hongwei'*, TANG Jie' ,LIN Li'
(1. Hunan Provincial Key Laboratory of Grids Operation and Control on
Multi-Power Sources Area,Shaoyang University, Shaoyang 422000, China;
2. College of Electrical and Information Engineering, Hunan University , Changsha 410082, China)

Abstract ; A power quality management system of electrical railway based on YNVD balance transformer is proposed.
By using the delta connected secondary taps of YNVD balance transformer , together with the coupling transformer in-
stalled at the V-shape connected secondary side,an electric interface for a single-three phase back-to-back converter
is provided. Compared with the traditional back-to-back converters, the proposed three-phase converter has more
complex topology than single-phase one, while it only needs one coupling transformer, so that the disadvantages of the
proposed system can be faded. Meanwhile,in order to keep the system compensation capacity,the three-phase con-
verter can not only degenerate into single-phase converter on the malfunction of the c-phase bridge arm but also
operate independently with the malfunction of single-phase inverter,which ensures the high reliability of the proposed
system. Based on the theoretical analysis,a simulation model is built with MATLAB ,and a small-capacity prototype
is established. Both the simulative and experimental results verify the effectiveness of the proposed system.

Key words : balance transformer ;electrical railway ; power quality ;system compensation capacity
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Comparative analysis and design of CRT with magnetic integrated structures
TIAN Mingxing'**, WANG Tiange">,MA Changli'* ,ZHANG Ziqi'"*
(1. School of Automation & Electrical Engineering, Lanzhou Jiaotong University , Lanzhou 730070, China
2. Rail Transit Electrical Automation Engineering Laboratory of Gansu Province,
Lanzhou Jiaotong University , Lanzhou 730070, China)

Abstract : By comparatively analyzing the structure characteristics of magnetic integrated CRT ( Controllable Reactor
of Transformer type) ,such as the array structure ,multi magnetic material structure ,split structure and multi basic in-
dependent unit structure , a structure design principle for a multi control winding basic unit magnetic integrated CRT
is proposed. Based on this structure design principle ,a novel magnetic integrated CRT named double control winding
basic unit magnetic integrated CRT is proposed. Meanwhile ,compared with the existing magnetic integrated CRT in
aspect of volume ,weight and structural complexity ,the advantages of this novel magnetic integrated CRT is illustra-
ted. The results show that the double control winding basic unit magnetic integrated CRT can meet the design re-
quirements of “high impedance” and “weak coupling” ,moreover, it has obvious advantages such as small volume,
light weight and simple structure.
Key words: controllable reactor of transformer type; magnetic integrated structure; design principle ; comparative

analysis



