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Analysis on the Technology R&D of the Fuel Cell Systems for Power
Generation in Ships

Myoung-Hwan Kim?*

Abstract : Now, there are two big issues threatening global society, which are the
depletion of fossil fuels and the environmental disruption. Therefore, marine diesel
engine, taking up over 95% share of the marine power market, has met the
environmental and economical problems, too. These problems have caused a necessity of
new, alternative power systems in ships and fuel cell systems has been playing a
central role as one of the alternatives. This paper analyzes the characteristics of marine
fuel cell systems, R&D trends of advanced countries, and mapping out R&D strategy of
Korea.

Key words : Hydrogen energy($4 olU=]), Energy efficiency(elA &&), Environmental
protection(¥7 H3), Marine fuel cell(A94 AE3X)), R&D strategy(71&7/h2
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Fig. 1 Crude oil prices

Table 1 Bunker prices on the basis of July 20, 2007

$/MT
Grade |Singapore Rotterdam Houston Fujairah
1FO380 407.0 381.5 369.0 396.5
IFO180 4195 399.5 380.0 403.5
MDO 658.5 588.0 607.5 700.0
MGO 663.0 655.5 - 698.5
2. MFCel &4 HE

21 4E @4
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< Axd AxVWe gx gt HAZde
LCA(Life Cycle Analysis) 71H& ©]43td]
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A48 484 Fol Atk

g
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Table 201 el vle} 7ol QA8 AR ] & &2
71& 9 Hure S/T(Steam Turbine), G/T(Gas

Table 2 Types of fuel cells

Fuel Cell type | Electrolyte O}I)I%r;'g'ng Efficiency
Potassium AN -
AFC Hydroxide 50~200C 50~60%
Low
Temp. Proton
PEMFC | Exchange 30~100T 50~60%
Membrane
: : 70~80%
Medium Phosphoric q h
PAFC ; ~220TC with heat
Temp. Acid recovery
70~85%
MCFC | Molten, = ~g50C  with heat
High 1 recovery
Temp. 70~85%
SOFC [Solid Oxzide 600~1000T with heat
recovery
gholel d R o el atal 2] #3141 8%, 2007. 11 / 925
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