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Fig.1 Subway power supply system diagram
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Fig.2 Medium pressure feed system main circuit
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Fig.3 Mathematic model of multiple parallel inverters
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Fig.4 Inverter parallel high frequency circulation path
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Fig.6 A block diagram of the control strategy

LA 2 AN AR AR R R 1), 22 = s, ez

2 AR A R AE R A, 0 e S
A i 2
Uy =u, +i,7, (8)
Up =u, +i,7, (9)

A u, WA 1A IFGE AR R A FHAHF R s w, h

552 DI AR ZRAY B ARAH L s u, o U A AR AR

L Z, 08 1 FFRIGE AR 38 10 A FHABHPT; 2,8

92 A IFECI AR AR A AR BT, S T T4

Br, 2>

i Z, = ku, (10)

Z, = k,Z, (11)

i SPWM i i Ji 2, 4128 (8—11) 47 A X
(7),"%3

AT =k, |1 =k, |MT (12)

R ARG FF A2y 3 kHz, JE P HLIER L,

0.2 mH, Hi R fH I 2 &, A 1.1 (— MR EK ) |, 4



124 e hH)LHER

SEHLIL 600 A, 2t HL 480 V, FLJALHL FE 800 V, £k
5 I BELATCIZE /N U8 D R, AN T [R5 2
BeAs 5 5 A S H A (2) Fl (12) 1F 5
"i5 .M 3 0.92,k, 2k 0.096, T }y 333.3 ws, AT A
2.94 ps,Ai, 7 5.88 A,

it FR T AT LA & BT R GBS R 25
10% , 2830 [F) 25175 0 T, 2R FH HlL 38 9 B 2k 57 9% ol O
W, AR A BRI AT AR I 7E 1% LAY o
2.4 SPWM #;ifi [ 4 K 2 il #1818 5l 5k B

SCHAIT AR A AR B Ak b 2k T A o S AR A5t R
SR BT B R G S LA a1l 7 TR
SR E AR 6 T i ) L HS 20 R4 i SR, B
Pt 58 PESMCi(k=1,2;i=1,2,,n) 52 HL HL N
W, I A PWM {5 54516 IGBT, FEdedss il £
PESMCi 132 4 28 3 5o — X6 £F R 738 15 , R b
HEMY 600448 SHAEHML

Pl: SH—2HIFEA T

PWMI1
@r==={ PisMCI || sk |
@——={p1sMCn N s

sl
a2 P2: 5 A FFEE T
PWMI

€ —
PWMn
@ P2SMCn [ b

i

Hel

E7 ERRS%ENE
Fig.7 Control system architecture
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A Modular Metro Braking Energy Feedback System and

Circulation Suppression Strategy
LIAN Jianyang', LIU Hongde', ZHANG Ye?, ZHANG Quanxiu®, XIE Yeyuan'
(1. NR Electric Co., Lid., Nanjing 211102, China;
2. Shijiazhuang Urban Rail Transit Co., Ltd., Shijiazhuang 050000, China )

Abstract ; In the light of the demand for regenerative braking energy feedback system for subway and subway, a modular series-

parallel energy-fed topology with fast fuses is adopted. This topology reduces the cost of the device, solves the problem of

insufficient IGBT current, and improves the reliability of the device. In this paper, the influence of the modulated wave signal

and the carrier signal on the circulation are quantitatively analyzed. The internal current control strategy and the carrier

synchronization technique are used to suppress the circulation of the parallel module. The test results show that the direct

parallel connection of AC and DC side can be realized through the regenerative braking energy feedback device based on multi

module series parallel connection and the current deviation of the parallel inverter is less than 1%, the DC voltage deviation of

the series inverter is less than 1%.

Key words: medium voltage energy feedback; carrier phase shifting; circulation current; series equalization; braking

energy feedback
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