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Emission Iegislations for inland waterway(IWW) ships
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The development of IWS will be high-tech oriented, aiming to achieve energy
conservation and environmental protection.
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Marine engine emission solutions and development
of using LNG as a marine fuel in China
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20106 Conversion of ferry Wutuo 302 opened the curtain for using LNG as marine
1 fuel in China

20126 China MSA launched LNG fuelled ships pilot project
2014 ? Ministry of Finance issued the subsidy policy for new buildings

2015 Ié China MOC issued 13th five-year-plan for further promotion of waterborne
' LNG application
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Status of IWW ships and engines in China

Distribution of inland ship type

Distribution of ship type with engine power <=500kW
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China’s national conditions and industrial capabilities shall be fully considered
in the development of IWW ships and engines.
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Experiences and lessons of using LNG as a marine
fuel in China

= At the beginning stage, simple retrofit technology, i.e. oil-gas co-firing engines were
widely adopted on IWW ships, but it has been practically proven that the oil-gas co-

firing technology can not give full play to the advantage of LNG as a clean marine fuel:
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" Atpresent, Chinese industry is striving to develop =, 4 :
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Considerations for the future

= Further improve load response behavior to match
with FPP

- Mean effective pressure be properly lowered
- VGT (variable turbine geometry)
= Control of THC emissions
- valve timing optimization
- FCT (flexible cam timing)
- precise gas injection
- improve oil gas mixing process
- reduce fireland volume
= R&D of advanced gas engines
- dual fuel engines (with pilot fuel)
- pure gas engines
- localization (reduce cost)

Mean effective pressure

, misfiring

Lambda

Operation window of Otto gas engines
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Efficiency and THC emissions by valve timing
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