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Intelligent Ship Integrated Energy System and Its Distributed Optimal Scheduling Algorithm

TENG Fei' SHAN Qi-He* LI Tie-Shan*?

Abstract Shipping pollution seriously hinders the development of marine economy and becomes a key bottleneck
in the construction of a powerful marine country. The emergence of intelligent ship provides an important means for
the green maritime transportation and sustainable development of shipping industry. In order to further develop
new energy on board, improve the comprehensive energy efficiency and reduce the emission of shipping pollution,
this paper takes the energy conversion center as the hub and constructs the model of intelligent ship integrated en-
ergy system cored with the energy optimal scheduling system. Simultaneously, the objective function and relevant
constraints of energy optimal scheduling, of the intelligent ship integrated energy system are established in the con-
ditions of the special dynamical system's load demand, low pollution emission standard of navigation and the elec-
trothermal coupling supply characteristics. On the other hand, combined with broad learning and multi-agent dis-
tributed optimization theory with generalized noise, a distributed optimal scheduling method is proposed. This
method can not only predict the load demand of all periods of the whole voyage quickly and accurately, but also ac-
commodate complex noises, which can realize the efficient energy optimal scheduling of the intelligent ship integ-
rated energy system and ensure the economic, reliable and stable navigation of the intelligent ship. Finally, the sim-
ulation results show the effectiveness of the proposed distributed optimal scheduling method.
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The typical architecture of intelligent ship integrated energy system
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The simulation model of intelligent ship integrated energy system
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Table 1  The forecast results of electric and thermal load of intelligent ship in different periods of the whole voyage
B2 27 SN: %41N AY N AN VC 624 \VE A 4 Y SN 74 < 11 N A (0 4 R & A Y A N
SRR 4 I B 19.0000 28.9889 33.0000 34.0000 32.0000 27.0000 20.0000 16.0000 18.0000 27.9780 33.0000 34.0000
SR N (MW) 1N TNEE 15 16/ 17N I8N TN 20/ 21/ 22/ 23/ 248
36.0000 29.0000 20.0000 16.0000 19.0000 29.9671 30.0000 35.0000 31.0000 28.0000 19.4957 18.0000

BRI 77 N . %7 N A 24 N5 N 74 Y Y 6 74 N S €N A 4 AV C5 N e 14 Y S (0 24 Y S B R4 D% N
R T 29.3600 55.3255 G1.6100 62.4300 60.8300 48.8500 33.7300 25.2500 32.1600 57.3885 61.0800 59.7900
Gfif TR B (MW) 13/NEF T4/NES 15/NES 16/0NEF 17/RES 18/BEE 19/REE 20/8EF 21/ 22/ 23/ 24/
65.1800 55.4800 35.2500 26.6000 32.7000 54.3629 54.5900 64.2400 56.6100 54.9300 32.9039 28.2700
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Fig.3 The general noise considered in the distributed

optimal scheduling during the whole voyage of intelligent
ship integrated energy system
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