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Allowable Maintenance 
• 40CFR Part 86.004-25 and  40CFR Part 86.007-25 

(subject to the Board’s Approval)
• Intend to align with EPA maintenance requirement for 

critical emission related items
• Federal Register Notice (FRN) will allow 80,000 

maintenance interval for select medium heavy duty 
vehicle types
– Indicate shorter MI on new template
– Ensure smaller DPFs are only installed on approved 

applications
– Reasonable likelihood of maintenance being performed in use

• ARB Board item scheduled for later this year
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Presenter Notes
Presentation Notes
The 2007 CARB HDDE-regulations is aligned with the CFR on critical maintenance items as adopted in 2001.  Any deviation from allowable maintenance on critical emission related components are reviewed and approved on individual basis (specifics are reviewed by certification staff).  As an example, after-treatment devices such as the DPF maintenance schedule at 150K-miles, this is a critical emission related part and as such maintenance at 150K-miles or shorter maintenance intervals maybe approved but manufacturer needs to provide assurance that the maintenance is necessary and is likely conducted during in-use (as outlined in dash-25 of CFR for maintenance of critical emission control components).  Sensors and related ECM controls are on similar review basis.
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Infrequent Regeneration
• ARB is working with EPA to best characterize 

various proposals from manufacturers and issue a 
guidance document

• Upward Adjustment Factors (UAF) and 
Downward Adjustment Factors (DAF)

• Specific methods are approved individually (UAF 
and DAF calculations)

• May propose in-use data to model regeneration 
deterioration effects (must account for frequency 
and duration)

• Must account for device’s regeneration effects at 
end of useful-life (old aged / time & usage)
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Presenter Notes
Presentation Notes
Those after-treatment systems (namely the DPF for MY 2007) require or allow for manual intervention to activate regeneration events are reviewed on individual basis.  Manually triggered regeneration and the methodology used to account for such regeneration events are based on specific manufacturer’s calibration and maybe approved on individual basis.  The reasons are for those additional regeneration events which are  not part of the normal ECM triggered DPF regeneration routine.  
Certification staffs at both EPA and CARB are working with manufacturers on individual specifics for account infrequent regeneration emissions.  
Considerations for manually triggered regen event:
Due to variations of proposed manual regeneration methodologies from various manufacturers, staff has recommended the following steps for those engines needing manual regeneration: 
manual regeneration must be ECM controlled, and 
ECM calibration controlled such that manual trigger of regeneration are based on engine protection, and 
during manual regeneration, vehicle and operator safety must be accountable by the manufacturer, and 
the regeneration frequency and excess emission must be within the scope and bounds of individual engine family based approved AECDs; and
The excessive or additional frequency and consequential deterioration of the engine needs to be accounted for this manufacturer’s proposal.
	
EPA / CARB are still working on the manual regeneration issue and maybe publish additional guidance.  

The CARB certification staff will ask manufacturers to account for any regeneration deterioration effects (typically example of this would be the duration of regeneration of a new DPF change as a function of time and usage.  Secondly, will the frequency of regeneration increase as a function of time and usage)  Again, these will evaluated based on declared ASH-removal intervals.  These are specific details that needs to work through with each manufacturer based on their selected after-treatment components and individual engine Calibration and engine design.  

Next Slide

Guidance recognizes that there are several ways to determine the frequency of regen other than back to back tests (FTP or SET)
Need to establish consistent calculation method
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ARB 
Deterioration Factors

• Additive / Multiplicative DFs for 2007 HDDE
- use of additive DFs needs technical 

justification 
• Carryover of DF to 2007 MY are approved on 

individual basis, NOT automatically approved
• Specific useful-life durability demonstration of 

after-treatment devices
• Required Maintenance Schedule
• Crankcase emissions need to be addressed
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Presenter Notes
Presentation Notes
Manufacturers using additive DFs to certify HDDE equipped with after-treatment devices need to provide technical justification.  

ARB staff anticipate new DFs for those engine families certifying to FEL < 1.5 NOx.  
With the use of closed crank-case control and after-treatment device to meet the 0.01PM exhaust emission standards, carryover of previous DFs would not be automatic due these anticipated changes to existing engines.

Liberal carryover for 2007~2009 MY only for manufacturers able to justify that their base engine familiesa are similar and C/A is within good engineering suppiorts
Next slide
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ARB
DF Considerations

Suggest ways to minimize DF work:
• establish stabilized engine out emissions
• may allow aging of after-treatment devices 

separately
• must have data to support

Dialog with Staff on 2007 DF --- NOW
Start 2010 discussion ASAP
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Presenter Notes
Presentation Notes
Those after-treatment systems (namely the DPF for MY 2007) requiring or allowing for manual intervention to activate regeneration events are reviewed on individual basis.  
The methodology used to account for active regeneration events are based on specific manufacturer’s calibration and maybe approved individually.  
Additional considerations are needed for emissions not captured during a FTP or ESC test cycle AND are not part of the normal ECM triggered DPF regeneration routine.  
Certification staffs at both EPA and CARB are working with manufacturers on individual specifics and needs.  
Due to variations of proposed infrequent regeneration methodologies from various manufacturers, staff has recommended the following steps for those engines needing infrequent regeneration: 
manual regeneration must be ECM controlled, and 
ECM calibration controlled such that manual trigger of regeneration are based on engine protection, and 
during manual regeneration, vehicle and operator safety must be accountable by the manufacturer, and 
the regeneration frequency and excess emission must be within the scope and bounds of individual engine family based approved AECDs.
	
EPA / CARB still working on this item and maybe publish specifics with sunset date of 2009.  

Specifically, CARB will ask manufacturers to account for any regeneration deterioration effects (typically example of this would be the duration of regeneration of a new DPF change as a function of time and usage.  Secondly, will the frequency of regeneration increase as a function of time and usage)  Again, these will evaluated based on declared ASH-removal intervals.  These are specific details that needs to work through with each manufacturer based on their selected after-treatment components and individual engine Calibration and engine design.  
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EPA 
Deterioration Factors

• Additive DFs allowed (same provisions as NRCI)
• Assigned DFs not available for large volume 

families
• Ongoing discussion with EMA regarding DF 

guidance for 2007
– Carry-over
– Carry-across
– Durability of aftertreatment

• EMA/EPA/ARB must begin dialog on 2010 DF 
plans early
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AECD
• Jointly reviewed by ARB and EPA
• Concurrent submittal of information
• Complete new AECD document for 2007
• Carryover of AECD not automatic

– Changes to lower FEL and NTE 
– Addition of new technology
– 4 months lead time for review
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Presenter Notes
Presentation Notes
Both agency staff are in communications and are actively working together to review manufacturer’s AECD document.  
However, ARB’s certification staff has the additional concern that manufacturers are not submitting the AECD to both agencies at the same time. 
This typically causes delay in the AECD review process.  The best suggestion is to send the applicable AECD documents to both agencies, con-currently, and to schedule joint discussions.


The 2007 emission standards for On-road HDDE typically require manufacturers to use after-treatment device (namely, the diesel particulate filter, (DPF)) and new fueling and ECM strategies to lower NOx emissions.  Therefore, carryover AECD from previous model-year are un-likely.  Manufacturers are asked to discuss their AECD approvals as early as possible.  

Early conceptual discussion are welcome without specific details.  However, the final approval of AECDs is based on specific calibrations of these devices.
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Averaging Calculations

• CI Averaging Calculation Guidance 
published March 2005

• No SI Averaging Calculation Guidance to 
be published
– Individual manufacturer meetings
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Changes to Filemaker Template
• Engine Control and Aftertreatment boxes 

updated for 2007-2010 Technology
• Maintenance Interval
• Adjustment Factors
• Averaging Calculations
• AECD Emissions Impact
• OBD Approval
• With abbreviated review process, new template 

will be available for 07 certification
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Expediting Application Review
• Concurrent, EARLY discussion with BOTH

agencies on AECD, EMD, DF plan, 
Warranty and maintenance schedule 
(minimum lead time = 6 months)

• Complete application speeds review
• Partial application delays review
• Use of new FileMaker Template
• Quick response to questions during review
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ABT Template
• ABT template in Excel format
• Template should be used for 2005 and 

2006 reports
• Template will be revised for 2007
• ABT templates for other industries 

currently being drafted/reviewed
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Presenter Notes
Presentation Notes
Developed to make on highway ABT reports easier to submit and track for EPA and Manufacturers
Send to abt_engine@epa.gov

Distributed 3/7/06
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Manufacturer In Use Testing

• Screening and Reporting guidance 
documents to be published by the end of 
the month

• Revised EF selection and reporting dates 
negotiated by EPA, ARB and EMA

• Small electronic submission pilot study in 
progress
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ARB Emissions Warranty Reporting

• Proposed Changes
– Reduce Reporting
– Required Testing When Defect > 10%

• May 2, 2006 Workshop
• September 28, 2006 Board Hearing
• Specific Info At 

http://www.arb.ca.gov/msprog/mailouts/mouts_06.htm
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Presenter Notes
Presentation Notes
EMISSIONS WARRANTY REPORTING PROGRAM
CURRENT PROGRAM                                      PROPOSED PROGRAM
Report quarterly @ 1% warr rate                       Report annually @ 10% warr rate
Field Information Report (FIR)                           No FIR Required
@ 4% unscreened war rate
Emissions Information Report (EIR)                   EIR required (includes test plan  
@ true 4% defect rate                                         and testing--baseline and with                     
                                                                            worst-case failure mode                                       
 Corrective action usually the result                    defective part to determine
 of ARB/MFR discussions                                   emissions impact—to be 
                                                                            completed within 45 days of
                                                                            ARB approval of test plan  
                                                                             Depending on test results,
                                                                             specific corrective action
                                                                             is indicated 

http://www.epa.gov/
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EPA Defect Reporting
• Existing on hwy defect regs are out of date
• Evaluating update options. Harmonize 

with…
– Nonroad regs
– ARB regs

• Issues with current defect reports
– Completeness
– Blanket CBI claims
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Presenter Notes
Presentation Notes
Completeness – Description of the problem should be in enough detail so that we can understand the defect, scope of the problem, and emissions impact.  Need to be able to determine if proposed follow up action is appropriate.
§85.1903(c)(2) A description of the defect  
EPA looking for enough information to clearly identify device, system or assembly which has the defect, what the defect is and to the extent known at the time, the cause of the defect 
EPA most likely to request follow-up information when aftertreatment devices affected

85.1909 allows manufacturers to assert CBI for some or all items
EPA requests a second copy without CBI
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EPA Compliance Testing
• Lab Modernization efforts at NVFEL 

complete
• HD On Hwy round robin initiated

– Good correlation at two labs
– Scheduling additional labs (two engines 

available)
• Plans to begin nonroad round robin then 

compliance testing program
– Details to be discussed at EMTC
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Presenter Notes
Presentation Notes
EPA’s NVFEL has successfully completed round robin testing with industry and academic facilities to verify accuracy and repeatability of laboratory equipment to measure the low emission levels associated with the 2007 regulation.

The EPA began work on the Heavy Duty Round Robin Program in the summer of 2004.  This was done with the cooperation of the Engine Manufacturers Association’s (EMA) Emissions Measurements Testing Committee and the EPA.  

The EPA purchased two engines and all required equipment for this program.  The engines chosen were a Caterpillar C-11 rated at 370hp and a Cummins ISB260 Rated at 260 hp.  These engines were equipped with a Self-Regenerating 	Catalyzed Particulate Trap to lower Pm levels to under the 2007 standards.  

A detailed test plan was worked out with the EMA-EMTC workgroup and representatives from the EPA.  The engines were also shipped with an ECM Scan-tool to read trouble codes with as well as a powerful ECM communication tool with 	which we can read ECM information and collect it in a data file.  

The Caterpillar C-11 has been run at NVFEL HD Cell 5,  Southwest Research Institute and Detroit Diesel Corporation (Redford, MI)

The C02 and fuel consumption results were within 3% between the three labs.  The CO and THC/NMHC were essentially zero at all three labs.  The Pm measured at all the labs was at a level which was 1/10th the ’07 Pm standard

This critical demonstration highlights the added value that accompanies open discussion of testing methodology and it is our hope that other industry partners will utilize this benchmarking opportunity prior to seeking a certificate of compliance for 	their 2007 product.

As we understand the competitive nature, we ask that you share with us your interest and potential timeframe for utilizing this opportunity.  If your engines are sent to our facility, we can assure confidential business information will be treated as 	such.  If you wish to have our engines utilized to benchmark your testing capability, we will provide expertise and support as possible.  Knowing early the calendar estimates of when this support is to be anticipated would greatly help us plan to 	support as many interested industry members as possible.
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2007 Hybrid Overview

Existing CARB Interim Procedure 
continues to apply, with changes

2007 Model-Year changes:
– One-party certification
– No 25% automatic reduction
– 435k-miles useful-life for UB
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Presenter Notes
Presentation Notes
The California Interim heavy-duty Hybrid certification procedure sunsets at the end of this year.  There are place-holder language in the existing interim procedure which allows HD-hybrids to be continually certified for sale in California.  However, there are three significant differences for those seeking California HD-hybrid certification:
1) Starting with 2007 Model-Year, the two-party certification is no longer allowed; and 
2) Certifying a hybrid system using the automatic 25% NOx emission reduction is no longer available; and 
3) The interim HD-Hybrid Useful-Life of 150K-miles is no longer applicable.  The 2007 Model-Year vehicle specific useful-life will now be applied to each HD-hybrid vehicle class seeking CA certification.

The ARB is reviewing the appropriateness of extending the Interim HD-hybrid procedure with modification for 2007 and subsequent model-year certification.  
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EPA Hybrid Project 
• Voluntary quantification protocol for fuel 

economy and emissions benefits
– Energy Policy Act Tax Credits
– SIP Credits
– Marketing 

• Stakeholders Include: Universities, Municipalities, 
CARB, Hybrid Manufacturers

• Limited OEM participation
• Draft protocol by May 2006
• Next Steps: Verify Protocol, Draft SIP guidance 
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ARB 
On-Road Heavy-Duty 

Certification Contact Information
Tom Chang (hybrid, aecd), ychang@arb.ca.gov

Zach Evans (diesel), zevans@arb.ca.gov

Satya Devesh (otto), sdevesh@arb.ca.gov

Duc Nguyen, Manager, dnguyen@arb.ca.gov
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EPA On-Hwy Heavy-Duty 
Contact Information

Certification
Greg Orehowsky (Team Leader), 

orehowsky.gregory@epa.gov
Jason Gumbs (OBD), gumbs.jason@epa.gov
Han Lim (Alt. Fuel/Hybrids), lim.han@epa.gov
Bill Rutledge (UB Bus), rutledge.william@epa.gov

Testing
Brian Olson (Laboratory Operations Division), 

olson.brian@epa.gov
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Contact Information
ARB Warranty Reporting

Harold Mace, Manager
Field Inspection and Testing Section
(626) 575-6741, hmace@arb.ca.gov
or
John Urkov, Chief
In-Use Vehicle Programs Branch
(626) 575-6719, jurkov@arb.ca.gov

EPA Defect Reporting
Cliff Dean, dean.clifford@epa.gov
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Question and AnswerQuestion and Answer 

Q 

A--... 
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ARB Compliance TestingARB Compliance Testing 
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