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Energy Efficiency Evaluation of IT based Ship Energy Saving System-(1)
Ship Handling Simulator Test Results
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Abstract - SEEMP (Ship Energy Efficiency Management Plan) guidelines for a ship’'s GHG reduction include a machinery modification
of hull, an installation of energy efliciency enhanced attachment in hardware methods. It is also possible to bring a ship energy efliciency
Improvement by fiel-eflicient operations or in other sofiware methods. Hardware modification or installation on ship can bring financial
burdens to a ship company compared to its improvement expectation. On the other hand, Sofiware based energy-saving technology can
be applicable on various ship types, and it is also expected high efliciency of ship energy use compared to hardware based technology
In perspective of the investment costs and efiiciency. In this paper, it Is described that the ship handling simulator based evaluation was
carried out using representative ship model of bulk, container and VLCC. Simulation environments were separated into 6 conditions
according to the sea-state and weather condition, and the operation results were compared with those before and after energy saving
system applied The container ship showed the largest FOC save rate after energy saving system applied although the others also showed
energy save rate affer using the system.

Key words . SEEMP (Ship Energy Efiiciency Management Plan), ship energy saving system, energy saving efiiciency, performance
evaluation, ship handling simulator
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Fig. 1 Energy efficiency evaluation procedures of ship
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Fig. 3 Sea-state scenario during simulation voyage

Table 1 Ship model specification

Description Bulk Container VLCC
LOA [m] 320 366 332
Breadth [m] 53 482 58
Draft [m] 189 129 20.82
Displacement [ton] 274,000 150,486 321,260
Deadweight [ton] 210,000 105,188 279,400
Propeller type Fixed Fixed Fixed
Shaft no. 1 1 1
TFull speed [kt] 14.6 24.3 15.7
Shaft power [kW] 15,000 72,240 23,493
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Table 2 Engine telegraph table of model ships

. Engine
Ship , Speed
. Engine order [knot] power RPM
e (W]
Full Sea Ahead 146 14,418 64
Full Ahead 109 6,224 48
Bulk Half Ahead 9.5 4,235 42
Slow Ahead 6.8 1,637 30
Dead Slow Ahead 5.7 995 25
Full Sea Ahead 24.3 1 58000 97
Cont— Full Ahead 19.7 = 30,860 78
. Half Ahead 16.2 = 14,463 63
amer Slow Ahead 113 6363 47
Dead Slow Ahead 9 3,827 38
Full Sea Ahead 15.7 . 22,200 78.2
Full Ahead 145 17,724 72.2
VLCC Half Ahead 128 ¢ 12,121 63.8
Slow Ahead 9 4,373 449
Dead Slow Ahead 55 1,122 274
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Table 3 Overall results of simulator test

Description .
Bulk Container | VLCC
(before)
Distance [NM] 1,800 1,800 1,800
Mean speed [kt] 13 21.6 14
Voyage time [hr] 137.7 83.3 128.4
FOC [ton] 266.6 653.1 373.1
EEOQI Incex 22x10° | 1.08x10° | 2.31x10°
Description .
Bulk Container VLCC
(after)
Distance [NM] 1,300 1,800 1,800
Mean speed [kt] 125 20.8 13.3
Voyage time [hr] 144.7 87 136.3
FOC [ton] 2454 531.5 350.4
EEOI Incex 2.05x10° | 957x10° | 2.17x10°
FOC saving rate
8 11 6.1
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