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Overview of the development of shipboard integrated power system

LI Weibo™*, HAO Chunhao', GAO Jiajun', ZOU Zhenjie', PAN Junfeng'

1 School of Automation, Wuhan University of Technology, Wuhan 430070, China
2 Institute of Technology, Tibet University, Lasa 850012, China

Abstract: Shipboard integrated power systems (IPS) combine a traditional marine independent mechanical
propulsion system and a power system in the form of electrical energy, which is an important trend of warship
power systems at present. Hence, it is necessary to have an in-depth understanding of IPS's constitution, devel-
opment trends and approach to construct. Compared with land power grid, this thesis tackles the significant
characteristics of shipboard IPS, probes into the researches and development tendency of relative technologies,
contrasts and summarizes typical analysis and evaluation techniques of shipboard IPS, such as power flow cal-
culation analysis, reliability evaluation and risk assessment, to provide a theoretical basis for the design, con-
struction, operation and maintenance, management and control. It indicates that internet of things technology,
5G communication technology, multi-core CPU technology and information interaction and fusion will be ef-
fective approaches in meeting all kinds of challenge faced by the future development of shipboard IPS .
Moreover, the technologies including intelligent sensing measurement, intelligent energy management, intelli-
gent fault reconstruction, etc., will be the essential foundation of shipboard IPS, to maximize the combat cap-
ability and survivability of warship.

Key words: integrated power system ; power flow calculation and analysis; fault reconstruction; reliability
assessment; energy management
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Fig. 1  Structural block diagram of shipboard IPS
AU TIPS DLt nl SE 1k . KA & B el
BT AL IPS S AZ.Cr, WG TR HL . B . H RIS
WEZAHY . SIS RGAM L, IPS Y
Hie R PRCHE Z A A T8 RE TR A AR 8 4 L RE I
i HL U B B g 5 A0 45 O T, B AR 1R S A
B AR AR B A O B R AR AT PR S A
HFEZANMIET, T RE T 56 WAEHARTE
R B RE TR AE O T A R E, K 2 Frs .

L e
o I L
)

=
=k

DT S— N
e A Uk
2 fIRAT IPS fEEEE SR BRERAREAE
Fig. 2 Interaction between energy chain and information chain of
shipboard IPS



55 6 3 ZEAE PN USR5 L ) R R R LRI 3

2 P TIPS My SR Bt SRR LR

2.1 ENEFS

T A TPS A A — R A
TR, 5 06 vl LASR IR ) R e i SR,
IR A A M R GRS R L TR S i ) T R Sy
i, RVA] SEEEFI T ) R Tk, BlE oA
VA 118 R RS S IO, AR B AE T T R R 5 B )
T 08 B AR a5, 34K 12 0 AR A 7 B 05 4 S F
T8 AS 1 T Zo WL L 7 4%, (B Y TIPS 48—
) {68 FH 22 4 1 3 ] A B 22 T O, 3 4 T
1% G5 AR L F DR AP e 2 Z T RE A LA X R
HE 1T 52 0 4k B DR A 09 S VR AT S A B AR MR RE .
U, A G AR K A o A A =X H TR Y DR 9 SR
5%, O R 4k B ORI BT G M R . BRI R
HEA SIS, M IPS 5 g 1 & 4 ry 3 (A
SR LR NG5 AL 24 A R AR B AR, AN TR] A R
i IPS J& — NI SL M ) R G, AT R /N A e

25 [a], H I 2R B — M

FE T K R AR R, P A o
TRCHE 4 [ 40 3 37 B0 A Y s vk etk 22 )
LA TPS, ELARANZE 1 F14 2 PR .

BRIt Ah, LA 3 AN J T B O T 5 ) D
N FRBIF T B

1) BB B T 5 T AR B 1) P A5 A
] B, ARk T OGR4 TIPS LR
RRUNISEE T T8

2) FeF i AR IR T A AT, i
1 EAEAY ) JRy BR e, — M TG 6 78 0 R B0 TPS %) 5K
FroR 2, PR 5 IS0 RS 20 A A 1%

3) BRI, IR A X RO B E
WL T R GE, ARG BT X TIPS 19 AN 1 14 T i Tl
T R N R R T

AN, G R 58 3 T F 0 5 L 90 A E G
R FH 35 - A 2 W — 7 % 3 95 75| R R A A R 1
AR Bl X LR AT SR R, 1 sk, wT LIS
FAEMIZE . EHIRIR A R0 T

F1 MMERERITEEEX LS

Table 1 Comparative analysis of power flow calculation algorithms for land power grid
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Table 2 Comparative analysis of improved nodal algorithm
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Table 3 Research achievements in reliability assessment
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Table 4 Comparative analysis of fault reconstruction algorithms
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Fig. 8 Network architecture of ship information processing system
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