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Caterpillar Inc. appreciates the opportunity to comment on the latest version of the Air Resources Board’s Low Carbon Fuel Standard (LCFS.)  As staff puts forth their final proposal, Caterpillar recommends caution to ensure the reliability of transportation fuels that are a vital component of future engine technologies.  This concern is specifically directed at the use of on LCFS fuels used in engine certification process.   

Caterpillar and the engine industry have long stressed that engine technology and fuels need to be developed together, as a ‘system’, in order to address the needs of customers and society. A very good example of this is the ultra low sulfur diesel (ULSD) fuel needed for today’s diesel engines to achieve the very significant emissions reductions required by EPA and ARB. The federal EPA itself acknowledged the importance of this ‘engine, vehicle, fuel’ systems approach in its announcement of the Tier 4 regulations in June 2004.
 EPA stated “The comprehensive national program regulates engines and fuels as a system.” It further stated, “Next, we are generally treating vehicles and fuels as a system, that is promulgating engine and fuel standards in tandem in order to cost-effectively achieve the greatest emission reductions.”

This issue of developing engine technology, vehicles and fuels as a ‘system’ was not addressed in the LCFS. Caterpillar believes this is a major issue due to the uncertainties involved. There are already some known technical issues with some renewable fuels, such as high paraffin’s, low and high aromatic levels, lower heating values, resultant ash build-up and other technical issues, which can negatively affect engine performance, machine design, maintenance intervals and/or emissions. And, since these various renewable fuels have not been fully validated in today’s and tomorrow’s engine technologies beyond the B5 fatty acid methyl ester bio-diesel levels, let alone levels including other fuel, there may be unknown consequences and/or unintended, consequences of different and/or higher blends. 

Caterpillar believes that promoting much greater use of renewable fuels (by and through the LCFS) should only be done in parallel with a thorough investigation of the implications and compatibility of the various renewable fuels/fuel blends with the engine technologies and we appreciate staff’s initial efforts in this space.  In addition to this broad ‘compatibility’ issue, there are potentially other consequences of using these renewable fuels that necessitate further review. By other consequences, for one, we are referring to the emissions output and how that might change depending on the renewable fuel used and/or the amount of renewable fuel blended with diesel fuel.

Two interrelated issues of significant concern are certification fuel and certification testing.  Caterpillar believes it is very premature to discuss any changes to the current diesel engine certification testing process or the current certification fuel used in that process. Renewable fuels currently available in the marketplace significantly vary in compositions and quality. Engine manufacturers should not be required to test or otherwise demonstrate compliance to a variety of possible renewable fuels or blends. That would be extremely cumbersome, cost prohibitive, and not practical.

An engine manufacturer should not be liable, or implicitly accountable, for emissions when a fuel different than the certification fuel, is used. While we appreciate ARB’s current efforts in analyzing fuel impacts on emissions, the certification tests in question are based on using a well-defined certification fuel and need to continue in this course.

ARB needs to provide assurance and enforcement for the technical and quality specifications of both the renewable fuels and the resulting “finished” fuel blends in the market. This enforcement of current renewable fuels and ‘finished’ fuels to the latest industry specifications and standards by ARB will be critical to the success of the LCFS. Thus, ARB will need to continue to approve transportation fuels and ensure that they meet the latest industry specifications and standards.  In addition to adequate enforcement, transparency to the end user about the ‘finished’ fuel being purchased will be another important element of assuring the market about the quality and consistency of the transportation fuel pool.

Lastly, there is significant uncertainty with today’s bio-diesel fuels (FAME), and despite their availability, there is a lack of adequate clarity to their effects, shorter term and longer term. Engine manufacturers need predictability and consistency of fuel in order to design future engine technologies. Because of this, engine manufacturers need adequate lead-time to develop the requisite technologies that offer optimum performance, coupled with the most cost effective GHG reductions. 

Caterpillar believes the reduction of GHG emissions and the most efficient use of energy from transportation fuels can best be achieved by:

· All new fuels must be compatible with and applicable to current and future technology engines, fuel systems and emissions reduction technologies.

· All new fuels must meet the latest industry fuel standards and specifications.

· There must be transparency to the consumer about the fuels being purchased.

· There must be adequate enforcement by EPA of renewable fuels and ‘finished’ fuels to industry standards and specifications.

Engines & fuels treated as a system

Current and upcoming criteria pollutant regulatory standards depend on integrated engine and fuel systems to achieve regulated emission levels.  Successful alternative and renewable fuels need to integrate with this highly engineered system to achieve existing environmental targets and product reliability and durability needs.

Caterpillar recommends that ARB approach vehicles, engines and fuels as a system.  In order to achieve emission regulations, fuels have to be fully integrated with engine technologies and fuel system designs.  Successful applicability of fuels to current engine technologies is paramount to their use and propagation, consequently achieving the intended reductions. 

Examples of successes in treating vehicles, fuels and engines as a system include the implementation of fuel sulfur reductions, initially down 500 ppm and more recently to 15 ppm.  The full integration of these fuels with current engine technologies achieved the ambitious emission reductions while avoiding detrimental economic implications and customer rejection. 

Fuels designed without integration with engine and fuel systems design may result in failure to meet current emissions standards, premature failures of the product and thus business interruption, significant economic risks, early retirement of capital and serious loss of competitiveness.  
Technically feasible emission certification fuel

Caterpillar believes it is premature to discuss changes in the current certification fuel and current diesel engine certification test process. However, if this becomes an issue in the future, Caterpillar believes any certification fuel should be technically feasible for the engine technologies to achieve the desired emissions levels. Caterpillar would not be in favor of multiple certification fuels for diesel engines.

Robust & globally harmonized Renewable Fuel Specifications and Standards

Mobile products are transient and often serve end users across multiple jurisdictional boundaries.  Differentiated fuel specifications and standards negatively affect product utilization, economic value, and product reliability.  Specifications and standards that are adopted need to be clear, consistent, and universally enforced.  We would recommend that ARB engage with the EPA - through its RFS2 Notice for Proposed Rule Making (NPRM) efforts - to ensure that consistency nationwide.

Lead time & stability for any new fuel standards

To the extent policy-makers seek to promote fuels that affect the engine, fuel system, after treatment system and/or emissions, sufficient lead time and stability must be provided to engineer products capable of meeting any new regulatory requirements and to operate reliably and efficiently on new fuels.

Lead times are particularly crucial if any impact on certification fuel and emissions standards will result.  
Fuel specification and standard enforcement

Enforcement is imperative to assuring needed quality and consistency in fuel characteristics as new fuels are brought to market.

Transparency to consumer

Because alternative and renewable fuel capabilities and performance characteristics vary by product, it is critical that consumers clearly understand what fuel is being offered for sale so they can make informed choices in concert with the capabilities of the engines in

their vehicles and other products.  This is particularly true for fuels that are not a drop-in replacement of diesel or are chemically different.  

In closing, Caterpillar appreciates the opportunity to comment on the ARB’s LCFS.  We commit to continue working with staff to ensure that your goals to reduce the carbon intensity in transportation fuels are met while protecting our ability to deliver future engine technologies.  
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