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Fig.1 Structure of three-winding array magnetic integrated CRT
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Fig.2 Structure of variety magnetic material integrated CRT
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Fig.3 Structure of split magnetic integrated CRT
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Fig.4 Structure of multi basic independent unit
magnetic integrated CRT

kEAEETIGEA . 20— AT RS FR R — A AR B
TG, B2 FHA s Hdhil Bedl i) 2 5L AR M ST ot
BEAE L CRT, UL EA s AIEABSES | & 4l 5,
LA ST BATURESE N, CRT AYER S G504 s 2 . 7
TAEGEA 5P il Se 2l 2 [A]35 B A A A R A FEL R
B, o T AR o thl a2 DL K S B b i 4 il 22 41
AT BRI SR SO R — AR T, A
Tl L o sE sy, HGRA HEA FE e TAESR
G e d] ——XF B, H 43550 58 i 75 45 FE A BT
A ZEAMAE FAT AT b5 25 3 SR 20 SR oe i T AR SE 4
FHE IR, 22 5EA 0 7 PR T RE 46 i CRT 38 3 7 5
AR BT B R ke B v i B BB 38 e X 4%
B BRI B AR T S BRSPS L A ) R
TGOTHEL, BRULZ A0, %45 0 45 45 il S 4 BT 7E 45
¥ 15 A ST WIASAEAE 45 ) S 4L ] ) A 5 ) A

LA ST BATTREAE N CRT S50 fRi 2R 5 T1h
i, 52 S ARG 8E BL CRT 5 4 24 20 RE 4 hl
CRT AH L, HAF W 2 = BT 5 598 & ik i H 2R T
X CRT BIAMRGE AT T Fi4k, il U T 304 4 %
CRT G558 2% | T2 BR G W I, J&— sy BAR
IAARZERY , (HJE, CRT HAG 216l S84 R i, 47
BRI HBN s, 22 I AN ST BRICRESE B CRT W
T s NEEARIE ) XK CRT BB = 5K,
HLBEE 6 S 4 B 8z [ B fin g€, 47
AEZEDRIE CRT I SRl 500 R ZoR T2 T, A
B4 Mok 2 FE AR LT A, DU RT g e bR ) A

2 ZEFIRABEARBITHEN CRT FH#H
BT RN

WEAE R CRT A AR 48 H 2k 00 A 550 v il 42 A
(45 SR B TT (R B i, o0 22 il B8 4l 6 AR BT
SER 5 BRI GRS AR BT A M X R e,
LRI S A R IT R TR W CRT W 2 Al L4
i Tve < o et N QT NI T S & IR o 2 |
Z IRV SERAN , DA/ AR T A8, B 2 TR )
Z FREMBIRESE L CRT FE 3 FT 7 19 43 24 X g 4
B CRT HAA A Sedl ot B ¥ 284
FASTAE T — O R X 2 e e T £
P il G20 BEA BT ()1 W5 5 (8] 4 BT 7R (19 2 A 57
HITHEBERL CRT, HARA O oo (CF 1 A4
LRAPATT, R IR S5 M 2 SR s i G g S AR T, X
F CRT M5, % Ml T AW 24 8, 760
SRR SE 2 0] SE B AR AR G 2514 T, CRT 8k 3
AR TR R AT R

s CRT 48 BE LR BN s, T FEAR FIL H
PERIRAN N m(2<m<s), M ZH 50 HA
HAITHYN B NIl EIBCRE ) 2R

"



@

& 0 8 % w it %

EIRLE

FRECT B SR A BT, Z 1l SR 41 R A
FATTHEER AL CRT o/ Y A BT B An (1] T HL

)M
An{ (2)

A0 (2) AT, m B, T An BOR, REAEANE
FEA PR TTH R ¥ Il SR B i | s B R
ARRITHGE LR Z | K, B 5E i CRT & R F £ %
| SR AR IT I 7 X, BENE A S Hb Ik /> 22 FE Al
ST EATTRESE AR CRT Y 3R BT Bt

52584 R e A LG, CRT B KA R 7E T
IEH TAERS MR BARAE, A T CRT #4841
S H D AR R AR U M, L B RS A F 100%
3 A X4 i G2 P PR RO I DA BEL S AT B A5 A 3K
b= CRT AR 4 B BHT, 1E T by, H
FEARRR o5 S I 25 38 205 28k A o U, T A0 A BEL 1 s
B SE AR T CRT f4 %5 5% BH Bt B AS 7] 42 il 28 21
B AT A& A2 A8 Ak, T S BRXT CRT #2225 &2 1
il

CRT 38 2 AP 45 i S 4 BOR B 2 T ARG
AEE I T S AT, S b=1
I}, 3% T AR S8 410 13 3% 3 AR BT rp BT A s i S 4
T A Y 2 R BEL 388 /)N ) 1 4% 3 3, T CRT 725 3%
I, Bt R 5 T AR L2 F T A 46 il 98 40 A2 B
AN AU A L B, A 785 7 28 B 26 4 ol S8 44
TEUAE B9 R 38 1) L XS N (AR RE BEL O A “ B 8 4
PR TAESRA F= A R0 5% TAE S8 41 % B 1 4%
T SR A BE T TE B A5 T 3 (AN 5 oAt TR SR 4
Xt N R T SR A BE ) Bk R T ARGl Wt a7 T &
[l % R 20 TR Sl S S AR BT 7, ig
BRI SRULTT B S e i, s TP B 45 TR SR 411
M7 P A AR A EOU B SR AN AR

gi b BTSN, 454 B RS R 45 b 4

Ao

(m—l)SJ

m

A CRT A4S fETH 2 CRT & BT 5544 Ay 5
ARV A 2 28 2100 3075 1 mT 45 0 B 1R L
K UIGER TR B BRI &4 T, 248 Se 4] %
ARETTRERE L CRT WZSF BT R 2 . OFA
PR SR AR AT — S5 37 555 H 156 A {1 i BEL i
% s QWA LR LB, 15 I BE L TC IR Ab T I R 3
W IR Bk TP & T AR Ze4H i b <7 A 4 el g
BOR AR EPXF RN @), A3 o 6 45 SR AL i A7 A 2R
HEA | O 4545 il 58 20 1 0 e 8 A kA7 BRI
BRI,

3 WEHIGAEARRTHEEM CRT 91T

TEZ 45 i G A BTG B i CRT 4548 0t
SR FE T T, A SCER 1 XU i) 58 20 B A B oT
LI CRT, RV A RIT A 2 MERI SR o,
H3X 2 A 4a il SR 2H a) S B T AR R R an &l 5
Fis , Hghthrn I an &l 6 s

mmi

17}

@n

o1

Al(2k—l)(2k)<

BW,;

Tok

BWk i2k

M1y (
o £

B 5 WIS ARRBTHER CRT TIERER
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Table 1 Partial structure parameters for four magnetic integrated CRTs

SH Sk _ z%zkjmjiﬁétj@ _ e XX@%U?%@E%ZIxiﬁim
FEARBATE 1 FEABATE 2 JEABATE 3 JEA BT 4 JEABIE 1 HAHIT2
Wi K/mm 67 50 50 70 54 53 70
TAESRA M/ T 154 276 276 141 [237 237 237 237] 246 141
RS E/ [ 155 155 155 155] 276 276 141 [237 237 237 237]  [246246]  [141 141]
TAELRA RS/ mm 18.5 222 222 222 222 [22.222.222.222.2] 222 20.6
P HI e/ mm [ 26.6 26.6 26.6 31.0] 22.2 222 222 222 [222222222222] [222222] [17.717.7]
TAEZRLH S /mm 71.7 54.3 54.3 38.8 29.1 [46.5 46.5 46.5 46.5 | 485 40.9
SR B /mm [ 25.2 25.2 25.2 29.5] 54.3 54.3 38.8 29.1 [46.5 46.5 46.5 46.5] [48.548.5] [34.934.9]
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Table 2 Comparison of four magnetic integrated CRTs
in volume , weight and so on
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FBRA/JE 11259 1384.6 14335 11189
SEBFE/W 61.4088  61.8324  68.7152 57.404 5
5 it

W A5 2 SR RL AR 2 R 2
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Table 3 Comparison of four magnetic integrated
CRTs in structure ,assembly and so on
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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



