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Research on the Flexible Grid-connected / Islanded Control Strategy of Ship
Power Supply Converter Based on State Feedback

WU Yi, WANG Yue, ZHOU Zhenbang, PENG Yun, HU Jingyu
( CRRC Zhuzhou Institute Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: In order to realize the flexible switching and controllable power transfer between the ship power supply converter
and shore power, this paper proposes a mode switching control method based on grid-connected/islanded control state feedback,
which realizes the fast response of output voltage in off-grid mode and controllable transfer of interaction power in grid-connected
mode. Secondly, based on the presynchronous control of amplitude modulation and frequency modulation, the smooth transition
between given current command and voltage control PI regulator is realized. The flexible grid-connected/islanded control of power
supply converter is realized. Finally, the simulation results of a ship power converter verify that the proposed control method can
suppress the oscillation and smooth output, and make the specific unbalance of current less than 5%.

Keywords: ship power supply converter; grid-connected/islanded seamless transfer; presynchronous control; shore power
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Fig. 1 Topology of DC-grid converter system for hybrid
electric ship
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Fig. 3 Block diagram of the control strategy for ship power supply converter

OEEEZ AN T E TS



2021 %6 3 1

RZE % ETUTRIZMAMMBETIRBR I / EFITHIRBEHAR 73

A il IR

k
Vd'rcf = E+AEsyn = E+?E(VG(I _E) (2)

K. AEy——BINTE E FAYH R IR R S
Ke—HiL FRIRHELIE T IR 2R s—— RS Fo

(2) fFARES . MAnES AT, BE AR At +
PEHLRAS, SRR 30T [R] 25 4R i AR S AR 8l 52
T RELR L R (N 2738 28 5 e R PR (B AR ] (A
PRI, XN 3(b). B 3(c) PR 11-2) , W
FEARE ) BBz 7 v H AR 7 PR R 2 o

2.3 FMEH/ BWIEEH

PR P 70 28 4 P 2 300 4 7 8 T 5 P A
=[] 11 U7 96 5 A 380 TG L /O o 1 R 4 D) 46
(WFRTCAETIR ) |, LIkt ooae i difs . fitep s
LA R R DO 1 M DB A R AN S R T
W — 11 38— o — 1AL LA R A S e &R T
FE—25 I — I — g W 8 i T
231 FEFE I

FRAAEE BRI AR R AR A T s T RS, B
BTG KON AIRAS, FF M OE BK WiHFIRAS
WE 3(a) s Gt S EdE, Kb s S5 E
HLHL L R RIE, B Torp IR, SeEt & 9F
RIFFSE BK, 5885 LI

FEMBEE], Flag B 1, HHTE A A R R
i PR B T SR D4 A 45 LTI AEL s B O T i
P A LA S 9 D i 265 2 P D4R A IR (Mg sk,
lo sk ) » SRJEHA TR WA 8% . T mi
Fo 4 B PR A R (1e) , RIo8 Uk (i
BRI AR R A AR ) ELR T ey B 2
.

ZJE, WP K, Semiat AR A 5 A i
A3 B MIBEN], Flag B 0, HLEHE S A E M ( 1aer=0,
lorer=lc ) VI g v R A AR TS (d Bl g el
FEIR PIBUMES BIRIARIE R 0 F 1) o fEHL AR 2%
5L, SERAIARE R “Hr BT M — 18— B X — 4L
4t e
232 BRI B MG

AEANE R, AR AR AR A TAFHLRAE (it
TF5E K I JERIJT 6 BK 4G ) , £t Zm T E)q,
o S R e R R R 2D, AR AR I g Ak T s R
A, HETMEFFMEM, WEHAATFXK, BIER
HiREAIEM.

FEWIGEE] Flag B 1, HLAE A 1 H P 3042 il

TR E VIR 25 7€ HU (8, B I 0 i o HL A
RFF MG 4 e LR AE S WA TR (Lo sk, losc) . HE/EHS
ARG W R R R EA DG (lw)  JoHHL
4 0 3 H 2 H (R £ 8 TE D L i 2 T (AR
A o i, SERUMER (AL R R R
ardefit) | B oo B M 5

W5, Wi MIFE BK, SERBEH AR R A5 5
HLRL S I, 2 M E[A] Flag B 0, HLRIESHAE
T (larer=lia, Narer=lc+1q) VIR HL P AR T3
B (d . g Bl 2R PLAUME ST SRR AR A g R
letlg) o I, SERUNARE I TR T E—2 2,
I —hnz—es MaF R p it .

3 {FEIUE

T HANRAS 3 7 HE S AR AR AR AR 5 6
ARSI T ARG A T LI UE, R NE 4
fin, HFESHUE LR R 10 kV LR KL
R AR FE 2% 5 1 =40 400V HiL AL R S8 3 H XY
SEWAFLE AN — AR A 3

L vy A -3; al—"
4@ L vy I B § Eb_/)e.—
L 7YYy C c_/
e - A, rmr K
A5 i 2% C L E
BK
L\ J
10 kV 10 kV:400 V Bl
AL IMVAASF: 3% L} g

B4 fsAabte TARBZMNXRALEH
Fig. 4 Structure of the experimental test system for ship
power supply converter
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Tab. 1 Key parameters of the ship power supply
converter system
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Fig. 5 Output voltage of power supply converter and its
harmonic spectrum
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Fig. 6 Simulation results of power supply converter output
voltage presynchronizing with onshore AC grid
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islanded seamless transfer between power supply converter
and shore AC grid
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Fig. 8 Simulation results of grid-connected/ islanded
seamless transfer between power supply converter
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