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Abstract

In recently, The use of Energy Saving Systems(ESS) on many ships has increased. For this reason, We
will be exploring the efficiency aspects of ESS to T/S SEGERO. ESS have been increasing in use in
various ships recently through the Maritime University training ship. Vessels navigating the oceans are
directly affected by the ever-changing sea water temperatures. In addition, this study was conducted using
safe operating methods with optimal condition through identifying the efficiency property which changes
according to change in sea water temperature and fluctuation in load of the ESS when sailing through
various areas of the ocean. Remarkable results can be achieved through the improvement of the cooling
pipe-line system in a centralized cooling system versus that of a direct sea water cooling system.
Furthermore, in the system that uses shore power, like the training ship in this study, the installation of a
small pump for cooling sea water and fresh water of the central cooler will have a significant savings in
electricity bills. In this study, We studied the effect of the ESS equipment according to the change of sea
water temperature through actual a long voyages. As a result, the cost of electricity saved by the ESS
system is approximately 24 million won a year.
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<Table 1> Ship’s particulars of Training Ship
SEGERO
Gross Tonnage 9,196 ton
Length Overall 133 m
Breadth 194 m
Typgn‘gn’g"ai” MAN-B & W 6S40ME-B9.5
Output of M/E NMCR

6,810 kW x 146 rpm
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[Fig. 1] Central Cooling System with ESS of T/S:
SEGEREO.
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[Fig. 2] Main S.W. Pump priority setting.
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[Fig. 3] Performance curve of Main S.W. pump.
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<Table 2> Heat balance calculation for central
cooling system

.. QTy/ .
Condition Ship Capacity
Main C.S.W. Pump 3 400(m’/h)
Central C.F.W. Pump 3 400(m’/h)
4,973,053
I F.W. 1 2 o
Central F.W. Cooler (Kcal/h)
100% 7,789,666
Max’ Sea Going M/E: 1 (Kcal/h) Cooler,
G/E: 2 2set x 50%
3,524,566
Port G/E: 1 (Kcal/h) Cooler,

2set x 50%
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<Table 3> Specifications of Pump and Motor for
Main C.S.W. Pump

Model MSC 250C
Capacity 400 m’/hr
Total Head 25 m
Rated Conditions 6,667 m'/min
Output of Motor 45 kW x 777 A
pm 1,775
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[Fig. 4] Control Panel and Mimic System of ESS.
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<Table 4> Characteristic of Control methods of
Invertor
Control Control Control
Speed
Control low excellent  very excellent
Encoder nil nil exist
Starting . .
Torque low high very high
Torque . . . .
Control impossible  possible possible
Distance . . .
. nil nil exist
limit
HW . relatively
.. simple . complex
composition simple
Sw simple complex complex
composition P P P
Motor
correction  un-need need need
factor
quick-respo low good excellent
nse
Low speed low excellent  very excellent
torque
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[Fig. 5] Sailing course for T/S SEGERO.
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<Table 5> Operating Condition of Cooling System

Load Total Heat Central
Condition M/ GE Dissipation F.W.
E % (Kcal/H) Cooler
%) (%)
. DG 2set
1 Maximum 100 <2 7,789,666 50%
Maneuveri DG 2set
2 50 6,793,643
ng x3 o 50%
DPS DG 2set
2
Training 50 X 4 7,650,203 50%
DG 2set
4 Port 0 < 1 3,524,566 50%
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