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A study on appropriate ship power system for pulse load combine with secondary
battery
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Abstract: Problem of greenhouse gases associated with global warming and the world rise in fuel oil prices
due to the depletion of fossil fuel has attracted attention. For this reason, maritime transport business, has
shown interest in green-ship technology to reduce the consumption of fuel and reduce greenhouse gas for en-
vironmental protection. Power system of the ship is one of the most important factors for safe operation.
Therefore, at design of ship power system, most of existing vessel used comparative large capacity generator in order
to respond peak load such as bow thruster, crane and etc. In the navigation of ship, marine generators most would
be operated at low load operation. In the low load operation of the generation rate of 50% or less, the operation ef-
ficiency of the generator it deteriorated, to consume more fuel oil. It also, it means that adversely effect the life of
the generator. In this paper, studied how to apply for a secondary battery in container ship that relatively frequent
arrival and departure in port. As a result, in order to apply the secondary battery to increase the operating efficiency
of the generator during the voyage, it was confirmed that it is possible to reduce fuel consumption.
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Figure 3: Diesel generator SFC curve[6]
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Table 1: Vessel operated power status (H Shipping

company)
Before B/T St’by
B/T St’by Time x B//T.
GIE GIE operatlon
- - mode,
operatlon operatlon G/E total
number number load
x|oad xload
2-hour x FULL,

gégetK\jv 3-set 1460 KW
x 490 KW | ~2380 KW
13-hour x FULL,

S}Y'ZetK\XN 3-set 1410 KW
x 400 KW | ~2895 KW

) 2-hour x FULL, Bow
ﬁzsgtlg/v 3-set 1539 KW | Motor
x 520 KW | ~3250 KW | 2000 KW
lset x 1.5-hour x FULL,

1090 KW 3-set 1630 KW | Generator
x 540 KW | ~3350 KW | 3300 KW
1.5-hour x FULL,

S;L?:(S)e’[KCV 3-set 1303 KW
x 430 KW | ~3100 KW
3-hour x FULL,

S}é(s)etK\XN 3-set 1413 KW
x 427 KW | ~3020 KW

2-set x Osghgg “ | FULL,

1150 KW | gan'eyy | 5000 KW

2-set x O'S'Qggt’ . FULL,

1110 KW | goo kw | 5250 KW

1-set x 0'8'5_‘;‘;{ . FULL, Bow

1530 KW | weriiy | 4100 KW Motor
1oh 3000 KW

1-set x : 323{ x FULL,

1800 KW 733 KW 4500 KW | Generator
i 1700 KW
0.4-hour x

2-set x 3-set FULL,

1380 KW %1000 5100 KW

KW
2-set x 0'8'5_‘;‘;{ “ | HALF,
1350 KW | gan ey | 4200 KW
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Table 2: Container vessel operation properties

Item Ratio%)
Avrrival and departure time 78%
(Less than 2-hour)
B/T Load A& AlZF o
(Less than 40-minute) 84%
Time ratio of B/T using time
of B/T St’by time 65%
(Less than 40-minute)
Load factor of the generator
per unit less than 50% of 85%
seagoing
Load factor of the generator
per unit at B/T full load of 55%
arrival and departure
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Figure 4: Hybrid vessel emerald ace

Table 3: Emerald ace specification

Ship type Vehicle carrier
Year build 2012
160KW(768 solar power
Solar power panels)
Battery capacity 2.2MWh
Battery configuration 324,480 x“l?ésuss()" cylindrical
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Table 4: Target vessel specification

Peak load at seagoing 7,333 kW
Average load at seagoing 7,145 kw
Peak load at harbor 7,801 kW
Average load at harbor 7,478 kKW
B/T St’by power consumption 587,4 kKW
B/T rated power consumption 3,000 kW
arrival and departure time 60 min
B/T full load operation time 30 min
B/T operation voltage 6,600 V
B/T no-load current consumption 89 A
B/T rated current consumption 314 A
B/T starting current consumption 1,727 A
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Figure 5: Simulation block diagram
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Table 5: Result of simulation

Condition Required -battery
capacity
Generator capacity : 4,250kW
Number of operation 1,700 kWh
Generator : 2-Set
Generator capacity : 4,500kW
Number of operation 1,200 kwh
Generator : 2-Set
Generator capacity : 4,750kW
Number of operation 800 kWh
Generator : 2-Set
Generator capacity : 2,900kW
Number of operation 1,500 kWh
Generator : 3-Set
Generator capacity : 3,000W
Number of operation 1,250 kWh
Generator : 3-Set
Generator capacity: 3,100kW
Number of operation 1,050 kWh
Generator : 3-Set
Generator capacity : 3,250kW
Number of operation 850 kWh
Generator : 3-Set
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