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Fig.1 Structure of hybrid cascaded PCS

DC/DC 28 # g Al L, Hoonas H U 5 38 1 —2F It
AFE/N WO R, IO AR R T O LR
A DUAE — 5 R B /N R OCHAE . DC/AC iy
s H M A 22 35 A B AR B s v T ) 52 9 FRL R
WG BT X i A R S8 ) BEoR | A8 il mT 42
FEM, FEFEE T B AL DC/DC AR e 25 R4 Ik 5K
H #7114 PCS AH X T B 1) 9 B 750 AR 6 2% O 25 ) S PR
BERRIUEERA VAR T

Kl 2(a)/& N=1.P=1 BIME 2B DC/DC 42
PR AR, FEEIOIAE IF LA S SiSou.Sor,
A Cy.CyCou Cor, LR UE % RS L, ff fiE
& L (L AR AME L RS AR TR AR IR F ) .
TR A B4 FF S 2% 44 T LR A MOSFET, 5 e il 5%
HIGBT, N=3 .P=1 MR E AR DC/DC A8 #8542
TEHFNNE 2(b) s,

G A T R R B M % T 56 8% 4 10 3
Wi T B 25 A0 T A 8 PR AT R =z () 7= AR D i Bl R
FHES AR 45 1 O 2, AR AR 25 0O A JF fioh {5 5 #%
AEAf 0 /0N AT LA e A5 i gt ) (%) B+ ) 53R R /AN T e
7 AL T A WA A R i A S R T B S 0 R 6L %
F AT DA A Dy 28 00 g iy 1

L OISR 28 Bl R AR AS R 1 2% 04 i
W R 12 W R AR T AR P A R 35 0 .

Uw _N. N (1)
U, N, D

Hb N, N, 3 5 E e R I N R A
T4 H R HR R B, D R MR I O ER Sw Sou
M2 T,

BEE N ARG AR 4028 10 R 25 AR MR K




%74 Wi I B SR R o S (45)

[k Sl)U EK T C(IU

Lkl S()U / - C()UI
/ SIUI; SIUZ; S]U:‘r **Cll ‘
Ly g %
— Y VYL
— C()I,I

L]
Soz/ = Coun

= Coi
L]

U, \; Lis Sos/ = Cos
|Sn.| |Snz |SI|3 :‘:Cu, ﬁW\?‘ g

(b) N=3,P=1

2 REEFH DC/DC TiB[HE R LM ERIAH
Fig.2 Basic topology of isolated half-bridge DC/DC

converter and its variations
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Coordinated control of hybrid cascaded megawatt power regulation device
MIAO Qing, WU Junyong,Al Hongke,XIONG Fei,QI Dawei,HAO Liangliang
(School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: A topology of hybrid cascaded megawatt PCS(Power Conversion System) is proposed,which consists
of battery packs,isolated half-bridge DC/DC converter and cascaded H-bridge DC/AC converter. The basic
principle,voltage gain and power transmission characteristics of the selected isolated half-bridge DC/DC
converter are analyzed,based on which,the coordinated control between two kinds of converter is
emphatically studied. The phase-shift control at DC/DC side and the dual-loop control at DC/AC side are
adopted to realize the bi-directional power exchange;the duty-cycle control at DC/DC side and the global
DC voltage control at DC/AC side are adopted to maintain the DC capacitor voltage constant;the real-time
power instruction of grid side is fed back to DC/DC side for increasing the response speed of device and
improving the quality of DC capacitor voltage;and a scheme of soft startup control is applied to improve
the startup characteristics of device. A PCS model based on lithium battery energy storage is established
with PSCAD/EMTDC and its operation under the proposed coordinated control is simulated for different
battery capacities and state of charge under startup and normal regulation conditions. Simulative results
demonstrate that,the device under the proposed control has wide voltage matching capability,excellent
battery status adaptability,fast response,large energy-storage capacity and bi-directional power regulation
capability.

Key words: power conversion system; isolated half-bridge DC/DC converter; cascaded H-bridge DC/AC

converter; energy storage; power control; feedforward control



