Journal of the Korean Society of Marine Environment & Safety Research Paper

Vol. 25, No. 7, pp. 945-952, December 31, 2019, ISSN 1229-3431(Print) / ISSN 2287-3341(Online) https://doi.org/10.7837/kosomes.2019.25.7.945

BjFg WA o] A wiE e A7]FA Ak
2 ST AL #Ask A7

PESSGT AAg, « BRAL R sl o FAGR 0,
v

A Study on the Application of Domestic ferry to a Battery Propulsion Ship

connected with Photovoltaic System

skt

Jun-Young Hwang - Cheol-Hwan Jeon™ - Hyeon-Min Jeon™ - Jong-Su Kim
* Master’s Course, Division of Marine System Engineering, Korea Maritime and Ocean University, Busan 49112, Korea
** Master’s Degree, Division of Marine System Engineering, Korea Maritime and Ocean University, Busan 49112, Korea
*** Doctor’s course, Division of Marine System Engineering, Korea Maritime and Ocean University, Busan 49112, Korea

**k% Professor, Division of Marine System Engineering, Korea Maritime and Ocean University, Busan 49112, Korea

2 9% ATLVE L 010y § HFFA e Aol GEEEA TS T A v/ dBA wE FA L Aol A
Holom, A2 TR FUAY 5 o714 A wd St AGH] vANA WYFS FolnA hPAOT wsn
Stk olel @ mAMA AgriAe] Qo wmFohH ekl TANN S MR B WEThact Y e A7) FAA 2o
ABsHE Ao e By A Bws) AR vk e A7 FAN 20 AR AR A% w7 skae] Aol glo.

~El o
B AAIIAE H g3 wele A7 FA 28] K g
HJ N

el A go] golstm fyolt Tt g ARTAAE FA )
A sgectel Aol £ Foluh Flol At ATaith web B Aot Ful 28AGd AN S dF Aoz Agske] By W
AA 9ol A WEle A5 A g ool s AR AE Hgor, 1o b A3 vgo wee A7]FH At
487154 e B d)

A0 A, wiE 2 A7), AN TA, G TR LE, Aol A

Abstract : The International Maritime Organization (IMO) adopted the International Convention on the Control of Ships' Air Pollutants and Discharge
as it became interested in environmental issues such as global warming and air pollution. In addition, a special bill on the improvement of air quality,
including in port areas, has recently been enacted in Korea to reduce the amount of fine dust generated. As part of such fine dust reduction measures,
feasibility studies have been underway on converting diesel engines into battery electric propulsion systems that do not cause fine dust and emissions.
Since the battery electric propulsion system can easily utilize renewable energy sources, and does not generate exhaust gas due to combustion of fuel,
small coastal ferries with battery electric propulsion systems that use renewable energy have been operating in Europe and the U.S. for several years.
However, they have not been introduced in Korea. Therefore, in this study, we selected small coastal ferries in Korea as target ferries, and performed
simulations to study the applicability of electric propulsion with batteries linked to solar power systems. Based on the results, we want to confirm the

applicability of battery electric propulsion.
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Fig. 1. Sailing route of target ferry.

Table 1. Load profile of target ferry

Unhasu No.5
Section Speed Distance Time
@ - 1 [min]
@ 7 [knot] 0.6 [km] 2 [min]
© 8 [knot] 3.4 [km] 14 [min]
@ 8 [knot] 4 [km] 15 [min]
® - - 1 [min]
Total 8 [km] 33 [min]
Table 2. Specification of target ferry
Unhasu No.5
Length 21.4 [m]
Breadth 4.7 [m]
Gross tonnage 29 [ton]
Engine type diesel engine
Power 271 [kw]
Capacity 96 [passenger]
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Table 3. Specification of application target ferry

Ecocat

Length 18 [m]

Breadth 8 [m]
Propulsion motor 50 [kW] x 2ea

Battery 30.5 [kWh] x 8ea
Maximum speed 9 [knot]
Photovoltaic systm 36 [kW]

Capacity 120 [passenger]
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Table 4. Specification of photovoltaic module

Ecocat
Maximum power 300 [W]
Open circuit voltage 39.1[V]
Short circuit current 9.9[A]
Voltage at PMAX 323[V]
Current at PMAX 9.3[A]

Table 5. Specification of photovoltaic array

Ecocat
Maximum power 36 [kW]
Open circuit voltage 469.2 [V]
Short circuit current 99 [A]
Voltage at PMAX 387.6 [V]
Current at PMAX 93 [A]
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Fig. 3. Structure of battery electric propulsion system with

PV system.
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Fig. 4. Diagram of DC-DC converter.
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Fig. 6. Diagram of DC-AC inverter.
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Fig. 8. Circuit diagram of Battery electric propulsion system with

photovoltaic system.
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Table 6. Parameter for Photovoltaic Array

Maximum Power 36 [kW]
Open Circuit Voltage 469.2 [V]
Short Circuit Current 99 [A]
Maximum Power Voltage 387.6 [V]
Maximum Power Current 93 [A]
Table 7. Parameter for Battery Module
Voltage 500 [V]
Capacity 244 [Ah]
Table 8. Parameter for Propulsion Motor.
Rated Output 50 [kW]
Pole 4
Rated Speed 1800 [RPM]
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Fig. 9. Simulation result in port.
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Fig. 10. Simulation at maneuvering.
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