Aalborg Universitet AALBORG

UNIVERSITY

Xiao, Zhaoxia; Li, Huaimin; Zhu, Tianli; Guerrero, Josep M.; Feng, Ji

Published in:
Diangong Jishu Xuebao/Transactions of China Electrotechnical Society

DOl (link to publication from Publisher):
10.19595/j.cnki.1000-6753.tces.L80474

Publication date:
2018

Document Version
Early version, also known as pre-print

Link to publication from Aalborg University

Citation for published version (APA):
Xiao, Z., Li, H., Zhu, T., Guerrero, J. M., & Feng, J. (2018). . Diangong Jishu Xuebao/Transactions of China
Electrotechnical Society, 33, 519-526. https://doi.org/10.19595/j.cnki.1000-6753.tces.L80474

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

- Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
- You may not further distribute the material or use it for any profit-making activity or commercial gain
- You may freely distribute the URL identifying the publication in the public portal -

Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: February 16, 2026


https://doi.org/10.19595/j.cnki.1000-6753.tces.L80474
https://vbn.aau.dk/en/publications/82c51605-8d60-4261-863a-9edcb7535fc3
https://doi.org/10.19595/j.cnki.1000-6753.tces.L80474

20XX 4 A A 5 2 NI S Vol. No.
¥ OBHE W TRANSACTIONS OF CHINA ELECTROTECHNICAL SOCIETY 20XX

12 15 R A T8 BB PO 96 0 3 2 28 35 1T BE RO 4 I SR W 5

HE' R kKXW Josep M. Guerrero?> 1 3 3

(1. REIVAFBTHEHFEARZTELLRE KEHHFKX 300387
2. Department of Energy Technology, Aalborg University, Denmark

3. B RETE AN RS NE KE 300300

#E 000000ODODOCOOOOODODOOCOOODOODOOO (ODDODOOO )OOOO
Oooo00O0OO0O0D0OO0OO0. 0O0O00D0OO0OO0ODOOODOOODODOOODO ,000000O000D0¢O0
0. 0000000000D0000O0O0 , 00000000 ,00000000000O0O0O0AO
oooo000OO0OO0D0OO0OO00. O00O0O0OO0OD0OOOD0OOOODOOODOOODODO , 0000000
Ooo0O00D0DO0DD0DD0OODODODOOOOO,.OOOOOOOOOOOOOODODO DC/ObCOOOO
00000 POODO ,000D0D0DO0DO0O0DDODODODOO,. ODDODODOOOOOOOOOOOOOO

OoOoo0O0OOOO0OO0DOO0OO0OOOODOOODODOO , 0000000000000 .

oA ALAAGICR X FEOUHEE RS AEAE R = AMACHE IR DC/DC O H &N PI i HI A A K
Hi,
hESES: TM615

Control Strategy for Improving Operation Energy Efficiency of Bow
Thruster in Shipboard Microgrid

Abstract Considering that the impact of fast frequent start and stop of the shipboard electric
bow thruster affect the fuel efficiency of diesel engine and system stability in the shipboard microgrid,
this paper proposes to add the battery storage in the DC bus of the bow thruster diver and supply for the
driver of the bow thruster. The scheme can effectively reduce the capacity of diesel generators, improve
fuel consumption efficiency, and reduce the disturbance of the voltage and frequency of the shipboard
power system. At the same time, because the bow thruster can operate as a generator when braking, the
battery storage can replace the consumption resistance and absorb the energy generated by the fast
braking machine. An adaptive PI controller for the voltage loop is designed for three phase interleaved
DC/DC converter to stabilize the DC bus voltage, and the selection of controller parameters are
analyzed. Simulation results show that the controller can effectively suppress the voltage swell and sag
of DC bus during the frequent start-up process of the bow thruster.

Keywords: Shipboard Microgrid, Bow thruster, Battery storage, Three-phase interleaved DC/DC

converter, Adaptive PI controller, Feedback generation

KETHRPRHFE 54 (17JCZDIC31300) .



20XX 4 A A 5 2 NI S Vol. No
¥ OBHE W TRANSACTIONS OF CHINA ELECTROTECHNICAL SOCIETY 20XX
035 N TR
B o 4 BR BE YR 2 4 5 PR BT AL 5 i) B H 2 100
e EENUNS) = 2 — Z |
e, WIE b X T B R HE A R A R M . AR B E PR g j '_“W
g F 4 40 (International Maritime Organization, *
IMO) HIWISE, 2012 4F S RAUE L YR S THRHERL o
0 ‘ #/min ‘ ‘ " 20

BOMEYTRREHBRERN 2.6%, AEMLY L L
Heker) 15%, B S SR 13%, 3 H#|
2050 £S5 P W0 1 %5, AR AL S T
G0, IRERE N EMANE KE, &S
izl & A B R4 5 K R R SOz — o il
R T 2R G52 A AR DUAE A7 O Bl RS R )
B e R EE R S s TR R .
B ) R G EE AL, MM FE R A
AL ER3,

A Ei, MM RS — N MALIE TN
TR R, B A B R X o A R DX R AT A
RE Y5 R I 2 18] AR 22 36 [FRRALE , 9 i ST 8 4T
A Z P TR as . Ik, A7 F AR
R KR 2 Bl 4% 1) 5 e B B BOR AT LAY B AR
o (B, A A R R 3 T A7 7 D K T e 2
BMEFES, FEEAATZ AT R R G ENER
BRIR A . Uk, 7EAE AR B AT, TR AR
BB wt S, BN Z R E ST
REEEEHEENT IR,

P A0 B 7 A T S — ol FR L L 4 K B W e 3 ) 4
BT, MR G R PUR A E, B A A
Af AR, RN KRR R —MW. A
O 0 HE T3 S — 7 A AR I HE T 0 R R
B, FCRMESRATANIE A SE . B0 B R RO LU K
TR R A R, T AR A0 H R R i B
Bl HAE MG DR AR E, FENH T
FUP AR, 5 dn 30 i SCHR S A0 SF 6 AR A o A 0
BETh R FRWE 1B . BT 32 e B AL A %
ey, KL An LB (il an, LR A pLgD)
AR M PR T R i G A Th R ARk . LA O 3R 2% 1Y K Th
2k B Ak oL T oK T A S A A0 S R I AT R H R I
B, SRS E BT,

KETHRPRHFE 54 (17JCZDIC31300) .

BT O 0t 2 T R SR
Fig.1 Power demand of bow thruster.
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Fig.2  Structure of shipboard microgrid.
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Fig.3 Circuit topology of three-phase interleaved
parallel DC/DC converter.
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Fig.4 An adaptive double loop PI controller.
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Fig.5 Control principle of propulsion machine.
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Fig.7 Bode diagram of Go when Kiw=300 and Kpu changes.
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Fig.10 Simulation results of bow thruster.
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