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Attachment

Impact assessment of Regulation concerning construction and operation of gas-fuelled passenger ships.

The Norwegian Ministry of Transport and Communication decided in February 2004 that two ferry services were to be put out for competitive tendering. One of the main requirements for the tender is that the services are operated by LNG- fuelled ships. The construction of gas-fuelled ships is in accordance with the Governments intention of an increased use of gas-fuelled passenger ships as this will result in more environmentally sound maritime passenger services. The Governments decision renders it necessary to impose regulations to ensure that these ships have at least the same safety level as new oil (diesel)-powered passenger ships. 

Administrative and financial consequences

Impact on staff and financial consequences 
As a result of the project with gas-fuelled passenger ships, there is an increased demand for gas-related training for the directorate’s executive officers and inspectors. The in-house training programme shall provide everyone with a basic understanding of gas as fuel in general, gas-fuelled engines and gas fuel systems, tanks, gas detection systems, Ex-protected electrical equipment and installations, risk analysis for the construction and operation of gas-fuelled ships, gas-explosion theory and analysis. There is also a need for an in depth training as regards specific gas types. Thus the Norwegian Maritime Directorate (NMD) will have to provide for sufficient economical and personnel required to satisfy the demanded need for training and supervision of gas-fuelled passenger ships. The draft proposal will thus have an impact on both staff and administrative expenditure. A total of 10-13 inspectors and executive officers are expected to attend the programme, generating at total cost of approximately 18 000-24 000 €.
For the industry
The impact assessment will include three essential elements:

1. Which ships are affected by the regulation
2. Will the new regulation cause an increase/decrease in investment compared to diesel powered ships
3. Environmental impact

Ships affected
Some of the requirements in the new regulation will be applicable for existing passenger ships converting from diesel to gas fuel. However the NMD is not expecting a big scale conversion due to the expenses related to the conversion and the lack of gas infrastructure in Norway. New passenger ships, and mainly ferries, are more likely to install gas fuelled engines as their main power supply. Factors that may alter this are a scenario with lasting high oil prices or governmental taxes on emissions from ships. Conversion from diesel to gas is more likely to occur when gas fuelled ships are more cost-effective than diesel fuelled ships.
Financial consequences
NMD has gathered information regarding cost price on gas related equipment and services from consultants and major Norwegian suppliers of such equipment. The price is dependent on the supplier, the number of items bought and various discounts as a result of volume and contracts with ship owners and ship owner companies. The price used in the following calculations is an average price based on the price information gathered by the NMD. The cost of larger equipment includes installation/fitting. Conversion factor 1 € = 8.3 NOK.

The new regulation gives special requirements for gas fuelled ships on the following:

· Safety management system
· Risk analysis

· Design acceleration

· Emergency source of electrical power

· Explosion depressurizing
· Characteristics and placing of electrical equipment

· Gas detection and alarm

· Redundant fuel system

· Ventilation

· Placing of gas pipes and gas tanks

· Regulation of gas fuelled engines

· Fire protection

· Testing before operation

· Gas unit function test

Risk analysis is the requirement with the biggest impact on the investment. International standards for risk analysis are to be used. The total cost will approximately be 100 000 €. Added together, the special requirements for installation of gas fuelled engines generates an extra cost of 150 000-200 000 € on each ship. Sister ship effect can lower these costs, especially on the risk analysis.
Environmental consequences
The installation of gas fuelled engines will cause substantial reductions of environmentally dangerous emissions like SO2 and NOx. SO2 is the main contributor to the acidification damage in all of Norway, while NOx plays a major part (30-40%) in the acidification of southern Norway. Since the break down rate of SO2 is much faster than NOx, the relative significance of NOx as a pollution source increases.
NOx
The major contributors to local NOx pollution in Norway are the emissions from traffic on road and sea, together with oil production. In 2003, ship traffic accounted for 41 % of the total emissions of 220 000 tons. Norway has one of Europe’s highest rates of NOx emission per citizen, close to 50 kg/year. Nitrogen has a more complex ecological impact on nature than sulphur, because nitrogen can act as a fertilizer and cause changes in the vegetation and over fertilisation of water systems and fjords.
SO2
The major contributors to SO2 pollution is the land based industry and in particular the metal industry. In 2003, combustion from local sea transport accounted for 17 % of the total emissions of 23 000 tons. Norway’s emission of SO2 is relatively low compared to other European countries. In the period 1980-1994, Norway reduced its SO2 emissions by 75 % due to tougher regulations and increased taxes on high-sulphurous oils.
Gas fuelled ships

The introduction of gas fuelled marine machinery will lead to a decrease in SO2 and NOx emissions from the shipping industry. For instance, a typical 200 PBE car ferry will reduce it’s emissions as follows:

· NOx

approximately 340 tons (85 % reduction compared to diesel fuelled engine), 340 tons equals the total NOx emissions of 35 000 cars in one year.

· SO2

approximately 30 tons (100 % reduction compared to diesel fuelled engine)
In order to reduce the amount of NOx emission from a diesel engine, a purification plant has to be installed. Such an investment (SCR) can, in a best case scenario, reduce emissions by 50 % but will cost 600 000-800 000 €.

Economical impact

NOx and SO2 related damages on the forest and fishing industry lead to substantial socioeconomic losses. In addition to damage on the nature, acid rain causes damage on materials, cultural monuments, buildings and sculptures. The estimated yearly cost of damages caused by acid rain in Norway is 360 000 000 €.
Conclusion

Gas fuelled ships requires special safety measures to be taken, due to the properties of gas. This can lead to higher investment costs compared to traditional diesel fuelled engines. The differences in operating expenses are difficult to calculate, because of the fluctuating gas- and oil prices, a low gas price can justify the higher investment costs of a gas fuelled engine. The environmental gain by converting from diesel to gas is substantial. Reduction in CO2 (mainly a global problem), NOx and SO2 (mainly a local problem) emissions will lead to socioeconomic savings and contribute to Norway’s political obligations according to the Gothenburg protocol.
The new regulation is expected to enter into force on 15th of August 2005.
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