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Cat® Common Rail System
Higher efficiency with lower fuel costs

Executive Summary
In 2004, Caterpillar Motoren, the division within Caterpillar focused on the development, design, engineering and manufacturing of MaK medium speed engines, began a development program for a common rail solution.  Applied for several years on smaller diesel engines, a common rail system improves the typical fuel injection process by replacing the multiple fuel pumps, one for each cylinder, with a single high pressure fuel pump which feeds a fuel distribution rail.  This change to a distribution rail offers not only greater operating flexibility without sacrificing reliability or safety, but also better overall fuel consumption.  In order to meet future emissions regulations, such as the IMO III legislation in 2016, common rail will become an integral part of engine emission reduction technology.
Process
The three major improvements through the Cat Common Rail technology are the addition of electronic components, improved combustion and the reduction of the number of mechanical fuel pumps:

· The installation of a standard Cat ADEMTM 4 control system and two PL1000E communication modules takes the mechanical MaK engine to an electronic engine for improved performance and reliability

· Developing a fuel system that has a supply pressure independent of engine speed allows the operating profile and specific fuel consumption to be more efficiently matched to the required engine load, providing increased flexibility to the operator
· The number of fuel pumps is reduced to one (plus a second fuel pump in case of emergency).  This pump then fuels a common distribution rail which works with the electronic control system to supply fuel to the engine’s individual injectors
The current Cat Common Rail system has created an excellent basis for the further development of electronically controlled injection systems of the future. The system has demonstrated its basic capability for heavy fuel operation under the severe conditions prevailing aboard a ship.
Caterpillar Motoren has been testing the common rail technology on the engine series and Cat Common Rail technology will be a viable option for many of the MaK engine series in the future.


Benefits
· Sustainability
The Cat Common Rail technology is aimed at lowering operating costs and CO2 emissions while meeting regulatory requirements.  In fact, current analysis of a fleet of large container vessels estimates a potential CO2 emissions reduction over 500 tonnes per year, bringing an additional and significant environmental bonus without sacrificing overall performance. 

· Quality & Reliability
The MaK engines equipped in 2006 with the common rail technology have logged more than 8000 hours without major incident or significant equipment failure with very positive feedback from the operator.  Thus, the common rail technology continues the legacy of reliability and dependability from the MaK engines.
· Reduction in Total Cost of Operation
By detailing the cost of engine operation and maintenance along with the fuel savings, the common rail technology demonstrates that the reduction in fuel consumption clearly outweighs the total cost of ownership – meaning an overall savings benefit to the operator.
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For more information, visit MARINE.CAT.COM
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				Output		kW/cyl		250		300		350		400		450		500

				SFC		g/kWhr		190		185		181		179		179		181

				Power		% MCR		50%		60%		70%		80%		90%		100%

				Actual		g/kWhr		9		4		0		-2		-2		0

				Savings		CCR		6		1		-2		-3		-2		1






