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Comparison of energy efficiency of container ships with variable speed generation system
Hunseok Lec' - Jin-Seok Oh'
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Abstract: In this paper, when the variable speed generation (VGS) system is applied by replacing the constant velocity gen-
erator of the container line, the fuel consumption is compared. The ship’s electric power system has an independent power sys-
tem that differs from the land power system. Therefore, power generators will be installed inside the ship to supply power on
their own. The power generation system of the vessel consists of a prime mover and an alternator. Most ship power systems
currently in operation have alternating current power of 60 Hz or 50 Hz. The ship uses a generator that rotates at constant
speed to produce alternating current power at a fixed frequency. In the case of constant speed generators, the efficiency de-
creases owing to the low load operation of the prime mover. To solve the problem of low efficiency due to the independent
power system of the constant speed generator, the VSG system was applied and energy efficiency was compared. The differ-
ences in energy efficiency were predicted through simulation using the power data of container ships operated at low load
rates. Simulation results showed that the energy efficiency of the VGS increased energy efficiency by approximately 7% com-
pared with the constant speed generator.
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Figure 1: Generator configuration
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Figure 2: Specific fuel consumption graph for representative

diesel generator versus engine speed and load
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Table 1: Specification of target vessel
6,800 TEU Container vessel

Length 299 m
Beam 40 m
Draught 135 m
Generator 3,000kW X< 4EA
TEU/Reefer Points 6,732 / 550

13,100 TEU Container vessel

Length 3655 m
Beam 48.4 m
Draught 145 m
Generator 3,800kW X< 4EA
TEU/Reefer Points 13,100 / ***

Aute] dlole= Ay v Al 2= = A
ko] Aol E 108 HEo® 33130 6,800TEU
drbe] 7- 2014 11€95E] 2015 129714, <F 41147
o] Aduole]E FHs oM, 13,100TEU A1

Fo] 7%
2014 119 5E 2015 1297}HA), oF 4084 71e] e u)o]
HE 380 338 dolgHE ZF wdr]e] E3Ekw)

o} 5-&}-8(%)°]™ Figure 3, Figure 49} YU}

Figure 3: 6,800TEU container vessel generator load (411days)

Figure 4: 13,1000TEU container vessel generator load (418days)
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Figure 5: Constant speed generator ship power system
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Figure 6: Variable speed generator ship power system
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(b)13,100 TEU Container vessel
Figure 11: Average Generator Load — SFOC efficiency curve
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Figure 8: Power converter efficiency
Figure 9: SFOC-Load curve
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