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Fig.1 Block diagram of system
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Fig.2 Two common connect modes
of compensation circuit
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Fig.3 Schematic diagram of data acquisition
B RS SOR RC UE B, TR BIE A
e — W fHh 0~5 V RYSZH AL 26 A 2 i AD Fedfed




E5H

M R, 4258 o BT Al A DA R G AT R S T & @

SEI 2«8 BB E R EE . B AD B AR SR K 2x4
AR AL A A FEL o ) [ SR AR A A

IEFAEOUT 56 25 BB AD 3% e 5 10 045 1F
180 A B e 8 DSP Al LR A
BUE A DY) DY) K PR H A I8 o B
J# SR S R T R B | S AT T D O TG T T R
(1) S 15 7E 2R K S s | ok f P f 9 ARG
R EDRE  HL4% T # K AR ik 2 BE R
R AR A TR ME A DL
2.3 fMWESX K&

ORI A Tl S 3% oh 0 s o) 288 4007 e B fll 9
JR AL A 1% S B v A A R S 3 s o e R
SEIT AD SRAEBE 1 4 B TR S I JE T TR
AR IR PSR BoRERE L R TI R
Sy AT R 45 S BEAT sh 25 PR A DT i DG o) T R A
(RIS A Ty 256 RSk B R BRIk 22 41 | F 45 2%
WREREMOCR A 25 B LAY B S B X B2 ML
2 A5 B A 1

MR RS A4 ™ 5 TCP105-TC 33 & A
K - B b PR R 4 e — B Ui A UK T #E CPU
A% s (S 200 ~300 MHz ) #9558 19 i A X — 1k
AV 57 4 o R e, FIT O B AR U B A AR AL
AR R T ZRE NI A RS R o B TAE
() 50 200 ~300 MHz, BEIFHEFH 10.4 JF w2
R SRR (TFT) 5 2 Bf 4 28 ri BEL =X fih 455 3¢
ELA HL B Bt Wik G 95 0L [ 1 55 A A 45 R A1 | ()
i T A LT 24T 45 B0 1E R 48 WINCE Fli A
AL A B, 1% F G0 0 AR O S i R S
(MCGS) #x AR A BAFTF %, MCGS i A KR 145 41
BB ITAEE 2 5, E WA ST REN 75 5L
F Microsoft 945 32 {ii Windows V- & LiE17, iz
TR EE ) A SR 24T 55 i A SUERAE R4 Windows
CE Wiz 47 3 B T 0 FH R G T g nl SEvE AR |
IRF DB ELE A ERE A T ZR I L T RN R 5

3 JRERHLAAME R GRS R I RE

A% 5 | 45 F T 6 P2 RN R G0 o 4 o L S AR
IR B g A S N D R B 1, H T
RERF L ANT .

a. A MRYE LR/ A S MEDIBE 4514
DI N Al [ O

b. | H AT g A2 2 B 45 il 45 (PLC) A Tl 45 il 11
AR B BT AR R GE RAIE T &R 58 T A /Y A &
PR E P,

c. FPIBC A PRl I ZELPE i O OC SR IS B R R
PO fl & H AR K

d. RAZE TR EA | LI HME T (B
2550 ) 0 H 3 TG b PO 1 BB A FY)BR £ 5 T R
DRI ES - 8 B il e, A R H R R T,

1225 B PR S B A 5 | L I 0 D) R R B 2 4L
i T S B A | ) Y S I AR BN

a. A IR AT IR I AEL A S B

b. Ao L i A ARG R AR

c. BUBERY [ 2 W R R

4 RIEGER

R 5643 BT R FHAE I /R 56 1 Oy =X, X 52 B 1
2 5B o BT, SR A B A AT A ) RN R
BRIk e A — TP KRR R — 5
FEB i — Mo B i Ak B B R E ik 25 X 4
KRR AAT TS| AR KRR V/V 4, kK
RGP G| AR FRAR A =N 10 MV - A, J %
HLFE HE R 105 %, 110 kV Il 2 50 %6 16 25 = 8 0
500 MV-A, it REEME 4 s Hp kR R =
Je FEAL U s SR 1, SSy MLADIRECH 078,
Ty — LR A AR R AT T DR AR I B AN

;Sd=500 MV-A

kEE KM KW R
B4 FS|ZTHRAHETEE

Fig.4 Power supply of a traction substation
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Tab.1 Basic data of the traction substation

% K Ey./ lmf/ Eyw/ l‘m./
(kV-A*h) min (kV:A+h) min

R R — K 39125 262 41676 475
PN E— (] 22827  1.64  657.02  6.66
TR — i B 39239 371  767.18 8.3
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Tab.2 Tested power factors after compensation

AER R /kvar 1 A1E 280 3514 ESPN
2222 0.944 0.868 0.839 0.925
2422 0.958 0.876 0.844 0.936
2630 0.968 0.883 0.849 0.947
2845 0.978 0.892 0.855 0.957
3070 0.986 0.900 0.861 0.976
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Intelligent zero - cross - switching shunt capacitor compensation

system in electrified railway traction substation
WEN Jian-min
(Electrification Design & Research Department of the Fouth Survey &
Design Institute of China Railways, Wuhan 430063, China)

Abstract: Increasing power factor of traction substation is the effective measure to improve power

quality of electrified railway for better voltage quality and less loss. Six schemes of reactive power

compensation and harmonic

suppression are analyzed , based on which , the cascaded thyristor

-switching capacitor compensation with step-down transformer is adopted. The adjustable shunt

capacitor compensation system consists of compensation circuit, acquisition circuit and microcom-

puter control circuit,and the design of each circuit is discussed. The system is simple,stable and

convenient ,which automatically compensates according to the reactive power variation. Field test in

railway traction substation shows that,with the designed compensation system in operation,the daily

mean power factor is over 0.9.

Key words: traction substation; intelligent zero-cross-switching; compensation scheme; IGBT group



