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Retrofit Technology Verification Process1
OVERALL GOAL
The introduction of innovative diesel emission reduction technology to the market as quickly and cost effectively as possible, while providing confidence in the emission reduction performance of the technology.
PURPOSE 

The purpose of this process is qualify manufacturers’ retrofit technology to be posted on the OTAQ Verified Technology List, making it available for use by stakeholders interested in engaging in retrofit projects.
SUMMARY 

The OTAQ verification process is designed to allow the manufacturer to demonstrate that their product is effective on multiple engine family applications. It includes streamlined steps for upgrading previously verified technologies. There are two emission testing paths, depending upon the capabilities of the technology manufacturer: the "ETV" testing path and the OTAQ testing path, both of which are described in detail below. One important required element of the process is in-use testing, which confirms that the technologies are performing well in the field. In use testing is performed during two different stages of the useful life of the technology. This in-use test element is critical to whether the product will remain on OTAQ’s Verified Technology List.

INTRODUCTION 


As manufacturers of diesel engine emission control technology, you can make a difference in our nation’s air quality by participating in EPA’s Diesel Retrofit Technology Verification Program (DRTVP). This program is designed to encourage owners of existing public and private fleets of diesel powered vehicles and equipment to install new or enhanced emission control technology on their engines. To help fleet owners make informed decisions about which of your products to use, EPA’s Office of Transportation and Air Quality (OTAQ) has created a process known as the Retrofit Technology Verification Process (OTAQ Verification Process). Our goal is to introduce innovative emission reduction technology to the market as cost effectively as possible, while providing confidence in the emission reduction performance of the technology. The product of the OTAQ Verification Process is the  DRTVP Verified Technology List, a detailed listing of each control technology that has been successfully verified.


The OTAQ Verification Process is part of a non-regulatory program offered to companies, and is not a required EPA certification program. Verification and certification, however, do have some similarities. Manufacturers who certify new vehicles and new engines with EPA must pass the appropriate Federal Test Procedure (FTP) and fulfill other requirements in order to receive certification and then must comply with other post-certification requirements, including (but not limited to) assembly line audits, in-use compliance, and emission warranties. Manufacturers who do not comply with these certification requirements are subject to recall liability and/or potential civil penalties, depending on the circumstances of each case. Manufacturers of retrofit technology who wish to be included on the  DRTVP Verified Technology List also must undergo product testing (under standardized protocols or other developed protocols including the appropriate FTP) to demonstrate emission reduction performance. Manufacturers whose products are added to the Verified Technology List will also be subject to an in-use testing protocol to demonstrate that the product achieves expected emission reduction in the field, within an acceptable range. Technologies which do not comply with the in-use testing standard may be delisted.


Verification testing for this program can be performed under the Environmental Technology Verification (ETV) Program, or can be performed directly by the manufacturer, under certain conditions.  ETV is a program of the EPA Office of Research and Development which tests commercially ready technologies to provide verification of the product’s performance to potential purchasers. In general, manufacturers of new products who have not previously participated in EPA vehicle and engine certification activity will be required to test their products through ETV, then ETV will submit the results to the OTAQ  DRTVP team. Manufacturers who have formally certified new engines or new vehicles, or gone through certification under the or urban bus retrofit technology regulatory program with EPA in the current model year will usually be able to perform their own tests and submit the results directly to OTAQ; these manufacturers also have the option of using ETV for testing. After a manufacturer uses ETV for testing and achieves a posting on the List, it may subsequently perform its own testing and submit the results directly to OTAQ.


This flow chart illustrates how the OTAQ Verification Process will work. The remainder of this document describes in greater detail how you may apply for verification, consult with

 OTAQ staff to determine how best to conduct emissions testing, conduct a durability assessment of your product, receive an OTAQ Verification Statement, and ultimately have OTAQ add your technology to our Verified Technology List.
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A. Initial Verification Inquiries and Intent to Verify

Begin the OTAQ Verification Process with a phone call or email to any of the following OTAQ staff.

Name


Email Address


Phone Number
Dennis Johnson
johnson.dennis@epa.gov

(202) 343-9278
Cliff Dean 

dean.clifford@epa.gov 

(202) 343-9254  

Carl Wick 

wick.carl@epa.gov 


(202) 343-9331  

Steve Albrink 
albrink.steve@epa.gov 

(202) 343-8997

During this initial contact, OTAQ will gather basic information about your company, your commercially available product, and its emission reduction potential. OTAQ will request that you complete and submit a short form called “Technology Information and Intent to Verify Form.”  This form can be downloaded from our Retrofit Web site at: www.epa.gov/otaq/retrofit/itv-form.htm. Once completed, this form can be mailed or 

e-mailed to Steve Albrink (albrink.steve@epa.gov) at:




U.S. Environmental Protection Agency




Diesel Retrofit Technology Verification Program (6405J)




1200 Pennsylvania Avenue, NW




Washington, DC 20460


OTAQ will also discuss whether your product can be verified by an existing emissions testing protocol, by one currently being developed, or by one that must be developed in the future. Finally, OTAQ will assign a Retrofit Team member to work with your company throughout the verification process. 

For those manufacturers of retrofit technologies intending to conduct their emission testing through the OTAQ/ETV route, please note that you may contact ETV staff directly to begin the verification testing process. However, in order for OTAQ to have a complete understanding of all technologies currently undergoing the verification process, we request that you contact one of the OTAQ Retrofit Team members listed above and submit the Technology Information and Intent to Verify Form.

B. Application for Verification and Pre-Verification Meeting

After the initial contacts with OTAQ, manufacturers who wish to verify must complete the “Application for Verification (Application).” The Application is a spreadsheet of four pages requesting information about your company, the product, the product components, and the product’s preliminary test results. The information on this form will be used to evaluate your product and make testing decisions, so it is important that you be as detailed as possible. One spreadsheet is needed for each technology. To allow us to import this information to our database, please follow the form's instructions completely.


In this initial stage of the verification process, complete the manufacturer, product information, and component parts sections of the form. The test information will be filled out once testing is complete. The application form is available from our website at: www.epa.gov/otaq/retrofit/verif-process.htm. Should you be unable to read the files in their current form (.xls) contact your Retrofit Team member for substitutes. Instructions for completing the form are also available on the Web site.


The Application is used whether you are submitting an application for a new product, for a change to a product that is already on the verification list (e.g., changing a major component), or if you wish to have additional engines listed as approved for your previously verified technology


After receiving the completed Application, OTAQ will set up a meeting with the manufacturer to discuss and plan the remaining verification steps, including the number and type of tests to be conducted, the engines to be tested, the testing laboratory to be used, and any other testing issues. OTAQ and the manufacturer will also discuss plans for the in-use testing phase (reality-check testing to be run on products operating out in the field, see section G below).

C. Decision: OTAQ Verification Testing vs. OTAQ/ETV Verification Testing vs.


 Product Upgrades

At the pre-verification meeting, OTAQ will determine whether or not a product is a new product, which requires full verification, or an existing verified product with upgraded parts, which may not require full verification depending on the extent of the upgrade. These decisions will be made on a case-by-case basis by OTAQ.


For those products that are upgrades or improved versions of previously-verified products, OTAQ may ask for specific information, including emissions testing and durability data, to show that the product achieves at least the same emission reductions as the originally verified version. However, if the manufacturer of the upgraded product requests that OTAQ increase the official emission reduction performance percentages above the original verified values, then full verification will generally be required. 


For those products that require full verification, OTAQ will decide whether or not the manufacturer can submit the required emissions testing data directly to the OTAQ Verification Team or must generate the required emissions testing data through ETV. This decision will be made based on the following criteria:

To submit emissions testing data directly to OTAQ:

1) The subject retrofit technology must be tested in a test cell that has performed emissions testing for an EPA mobile source compliance program in the current model year. 


AND

2) The retrofit technology manufacturer must have filed at least two statements of compliance with the EPA in the current model year. 


These two requirements are important indicators that the manufacturer applying for verification is fully able to substantiate the emissions reduction performance of its technology. First, if the manufacturer has used a test cell that recently performed EPA mobile source compliance testing, EPA can have an increased level of confidence that: 



a) The test equipment has been calibrated appropriately at required intervals.



b) The test cell is capable of running the Federal Test Procedure.



c) The test cell recently has been, or could be, audited by OTAQ. 


Second, EPA believes it is important the manufacturer has demonstrated both the fulfillment of program requirements and the ability to complete required documentation by filing the statements of compliance.  These statements are required by EPA's mobile source compliance programs to certify a manufacturer’s ability to perform test procedures and satisfy other applicable program requirements. Should EPA find any discrepancies or significant shortcomings in the manufacturers documentation or attestations, or in fulfilling any other regulatory requirements, EPA may require the manufacturer to follow the OTAQ/ETV path. Participation in emission testing activities (i.e., production line, previous retrofit technology verification, certification, etc.) must be complete to qualify under this criteria. 


Additionally, if a manufacturer not previously involved in mobile source compliance programs successfully verifies technologies by following the "OTAQ/ETV" path (described in the next section), this manufacturer may be able to follow the “OTAQ only” review path for subsequent submittals with prior OTAQ approval.

D.  Begin Testing


 1) OTAQ Test Path 

Manufacturers who satisfy the criteria listed in section C. above may perform their own testing for direct submission to OTAQ.


Manufacturers will follow the testing plan designed during the pre-verification meeting. Currently, there are two testing protocols available to manufacturers of retrofit technology; the first protocol evaluates the effectiveness of new filters, catalytic converters and engine upgrades/modifications, and the second protocol allows aftertreatment technologies certified under EPA’s Urban Bus Retrofit/Rebuild Program to be “accepted” in as verified retrofit technologies for the  DRTVP. Here are the details of these two protocols.


a) Filters, catalytic converters & engine upgrades/modifications


These technologies will be evaluated under the generic testing protocol that was developed through a joint OTAQ/ETV process. Under this protocol, testing is conducted according the Federal Test Procedure (FTP) that is appropriate for the technology’s intended engine application. For example, a highway engine will be tested according to the FTP described at 40 CFR Part 86 and a nonroad engine will be tested according to the applicable nonroad engine test procedure described at 40 CFR Part 89.


Verification under this protocol involves a series of tests to evaluate the ability of the product to reduce emissions. Initial testing is performed on an engine selected by the manufacturer before the technology is applied to establish baseline engine emission levels. Secondary testing is then performed with the technology in place to establish the product’s emission reduction capability. Finally, testing is also performed on a product that has been aged to at least 33% of a specified durability period. This testing helps determine the ability of the technology to reduce emissions over time. The results of the testing are then projected to the end of the product’s durability period to determine its overall effectiveness.


The protocol is available from our Web site at: http://www.epa.gov/otaq/retrofit/verif-process.htm

b) Urban Bus Retrofit/Rebuild Program Certifications


Technologies certified under EPA’s Urban Bus Retrofit/Rebuild Program (40 CFR Part 85, Subpart O) are considered to be verified retrofit technologies for the  DRTVP. OTAQ will consider evaluating these technologies to determine whether they may also be effective in reducing emissions of additional engines beyond those covered by the original urban bus retrofit certification. Through this process, OTAQ is able to expeditiously approve those technologies that have undergone the rigorous evaluation and review process associated with the Urban Bus Retrofit program.


c) Additional Protocol Development


OTAQ is also currently developing additional protocols to assist in assessing the effectiveness of other emission reduction technologies such as Selective Catalytic Reduction (SCR) and of fuels and fuel additives. For example, OTAQ is developing a Fuel Properties Model that will allow manufacturers to evaluate potential emission reductions as a result of different changes to certain fuel properties. OTAQ also is evaluating the potential emissions reductions from using the fuel additive Purinox, and biodiesel fuel in existing diesel engines. OTAQ will continue to work on future protocol development.


2) OTAQ/ETV Test Path 

Manufacturers who cannot satisfy the criteria listed in Section C above (generally these are manufacturers with no previous EPA compliance experience) will follow the OTAQ/ETV test path. Manufacturers will work with representatives from ETV to “fine-tune” the testing plan designed during your pre-verification meeting.


Although there are some differences between verification along the OTAQ path and the OTAQ/ETV path, the testing protocol for filters, catalytic converters and engine upgrades/modifications is identical under each path. For the OTAQ/ETV test path, however, manufacturers must complete some specific procedural and quality control requirements essential to the ETV program. Following completion of the testing and the ETV quality control checks, the information is submitted by ETV directly to OTAQ for final OTAQ verification (described in section E below).


3) Product Upgrade Test Path 

Manufacturers who are upgrading technologies already on the Verified Product List, may be able to take advantage of a streamlined verification process in which full testing may not be necessary.


OTAQ will review the proposed upgrading to ensure that the improved technology does not result in any adverse effect on emissions. OTAQ expects that the manufacturer of the upgraded technology will submit sufficient documentation to show no adverse impact; this documentation could include an engineering analysis of the upgraded product in lieu of test results. OTAQ will review all upgraded technology applications on a case-by-case basis, and maintains the right to request the manufacturer to perform emissions testing on the upgraded product before it is added to the Verified Technology List.

E. Assessing the Testing Data

Manufacturers using the OTAQ test path will provide OTAQ the emission test results using the same Application with which they began the verification process. Manufacturers can update the previously submitted full Application, or can submit only the test information, making sure to identify the company and product name from the Application. Manufacturers who use the OTAQ/ETV test path will have the results submitted to OTAQ by ETV.

 
OTAQ will examine the results and determine the emission reduction performance of the product in terms of percentage reduction from engine baseline levels. This reduction credit will apply to each pollutant for the tested engine family.


If the manufacturer applied for verification of its technology or system or for operation on more than one engine family, OTAQ will determine 1) if the technology will carry over to each selected engine family, and 2) the emission reduction levels from the technology from each selected engine family.


OTAQ will assign emission reduction levels for the technology which will be adjusted down from the levels demonstrated from the manufacturer’s verification tests. This adjustment is designed to allow for the statistical uncertainty involved with applying the results of emission testing on one engine family to other similar but not identical engine families.  Additional tests in the laboratory and in-use can serve to reduce the uncertainty and improve the emission reduction performance of the technology.


After OTAQ assessment is complete, the manufacturer’s product is added to the list of verified technologies. A product on this list will gain significant exposure to potential customers such as states, fleets and other stakeholders interested in engaging in retrofit projects.

F.  The OTAQ Verified Technology List

As described in the Introduction to this paper, the final product of the OTAQ Verification Process is the  DRTVP Verified Technology List. For each technology, the Verified Technology List will:

1. Describe the emission reduction performance of the technology. The performance will be represented as a percent reduction as compared to the original emission performance of the engine on which the technology will be installed.

2. Describe or list the engines for which the verified technology is compatible and for which State Implementation Plan (SIP) credit may potentially be received.

3. Describe the specific conditions or operating criteria that must exist in the engine/vehicle/equipment combination for the verified technology to perform (i.e., the use of ultra-low sulfur diesel fuel, installation of back pressure sensors, or a minimum exhaust temperature for the vehicle or piece of equipment, etc.)


The List of Verified Diesel Retrofit Technologies is located on EPA’s Retrofit Web site and can be found at http://www.epa.gov/otaq/retrofit/verif-list.htm
G. In-Use Testing

As retrofit technologies are introduced into the market and as states begin to rely on these technologies to improve their air quality and generate credits for their state implementation plans (SIP), it becomes increasingly important to verify the field performance of the products. The following in-use testing requirements are part of the OTAQ Verification Process and the responsibility of each retrofit manufacturer. Failure to prove acceptable in-use performance will result in loss of emission credits and removal from the Verified Technology List. 


1) Phases

In-use testing is not required to begin until at least 500 units of a verified product have been introduced into commerce. Technology manufacturers will inform EPA, as part of their verification application, when they believe they will have introduced 500 units. There are two phases to the in-use testing program. In each phase, units in normal field operation must have reached a certain age prior to being tested. All testing is the responsibility of the retrofit technology manufacturer and shall begin within one month of an adequate number of engines becoming available for each phase, unless a previous agreement has been made with EPA. 

Phase 1 - Test units aged to 25% of the designated durability testing period as described in a table to be developed. 
Phase 2 - Test units aged to 75% of the designated durability testing period as described in a table to be developed.

 Minimum Durability Test Period Table - Place Holder


2) In-Use Test Methods

The actual test method to be used will depend upon the retrofit product. For all products it is important that identical, rigorous, repeatable test procedures be used in unmodified engine and with-retrofit-technology testing. For example, using a chassis dynamometer for the unmodified engine test and a mobile emissions detection system for the with-retrofit-technology test would be unacceptable. One must be able to compare the test results directly. It is also important to have OTAQ pre-approval of the in-use test method to be used. 


a) After-Treatment Technologies (Catalysts, particulate filters and other technologies that may be removed for testing purposes)  


Once the sales and durability testing period requirements are met, after-treatment technologies are to be tested for in-use performance. The retrofit manufacturer is responsible for testing the technology using a system such as an engine dynamometer, chassis dynamometer or a mobile emissions detection system for tests with the device installed and unmodified engine tests. All pollutants shall be measured during the in-use testing. 








b) Control Strategy Upgrade Technologies (Replacement of mechanical fuel control with electronic fuel control is an example)


Prior to installation of the retrofit technology, manufacturers of upgrade technologies must conduct unmodified engine tests, later these same engines will be tested again after some period of normal, in-use operation. An engine dynamometer, a chassis dynamometer, or a suitable mobile emissions detection system may be used for this testing. All pollutants shall be measured during the in-use testing. 

One key to a successful in-use program for these types of retrofit technologies will be to choose and test enough engines. Unmodified engine tests must be completed on a population of engines large enough to reflect the inevitable loss (accidents, fires, etc.) of some engines over time so that there will be an adequate set of engines to draw from for required in-use testing, even if they run to their most extensive number. These requirements demand caution and careful planning on the part of upgrade technology manufacturer as one cannot "go back" and obtain suitable unmodified engine tests.


c) Sampling Plan


This section applies to after-treatment technologies and control strategy upgrade technologies.


The unmodified tested engines sample should be representative of the distribution of the technology across the various applications and uses to which it has been applied. Engines to be tested are to be selected randomly and the sample should include a mix of end-user entities as well as mileage accumulations. Additionally, manufacturers must include, along with the test results, a description of any unscheduled maintenance which may affect the emission results, and its expected emissions effect.  



d) Test Cycles

While the retrofit manufacturer may propose which type of emissions testing equipment to use for in-use testing, the required test cycles and protocols for each of type of equipment are generally well defined. Highway engine dynamometer tests must be conducted over the Federal Test Procedure (FTP) transient test cycles. The Urban Dynamometer Driving Schedule (UDDS) test cycle, or other pre-approved test cycle, is required for chassis dynamometer tests. Nonroad engines, that are tested using the engine dynamometer, will be tested using the applicable nonroad FTP test cycle. All tests using mobile emissions sampling systems must be conducted over conditions which reflect normal operation for the engine/truck/equipment being tested. 



e) Testing

Initially four engines must be selected for in-use testing. The engines must have mileage or hour accumulations greater than 25% (for Phase I) or 75% (for Phase II) of the minimum durability testing periods defined in the table to be developed. 

At least four units must be tested: if all four pass testing is complete. A unit passes if testing shows that it reduces emissions of the target pollutants by at least 75 percent of its original OTAQ Verification Process reduction. For testing beyond the initial four units, a 70 percent pass rate must be achieved. For each failed test, for which the cause can be attributed to the product and not to maintenance or other engine related problems, two or more additional units will be evaluated, up to a total of ten. 



f) Failures

If the 70 percent success rate is not achieved in ten tests, then dynamometer testing would be required. The manufacturer may request an extension of the in-use testing program in order to achieve a 70 percent success rate in lieu of dynamometer testing. EPA would then determine at what point during the extension, dynamometer testing should be performed. If the manufacturer demonstrates a 70% success rate during the extension, in-use testing would cease. In the event dynamometer testing is required, the sampling plan would be repeated. Retrofit technologies that fail dynamometer testing will be removed from the Verified Technology List.



g) Test Results 


Test results for all phases are to be submitted to EPA using the format provided. Note that test results provided electronically are normally much easier to process than paper submissions. The results will be submitted to EPA within three months after the completion of testing. Should EPA determine strong bias in testing, EPA may require corrective action, i.e. additional in-use testing of non-represented engines. 
	1 This overview document is designed to offer information on the Verification Process, but is not intended to present comprehensive details on all aspects of the Process, including specific criteria on verification and in-use testing protocols. Some of this information can be obtained on other parts of our Web Site. Additionally, some aspects of the Verification Process will be the result of discussion and consultation between OTAQ staff and participants in this program, and cannot be included in this type of general overview. The information in this Overview may be amended and/or clarified and other details may be added as such information is developed.
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