Informal document No. GRPE-47-1
(47th GRPE, 12-16 January 2004,
agenda item 4.)

Working Program for GRPE Working Group
on Non-Road Mobile Machinery (NRMM)

G. Cornetti, R. Hummel, C. Jackson, K. Kamita

At the Ann Arbor NRMM WG meeting of 12" of September 2003, the working program for 2003
to 2005 was jointly agreed upon and it is presented in this informal document. This working
program is based on a proposal by European Commission (EC), US Environmental Protection
Agency (EPA) and Japanese Ministry of the Environment (MoE) concerning an efficient and fast
working strategy of the NRMM WG:

Aim: The development of a world harmonised non-road test protocol (resulting in GTR) is based on
the innovative approach of the comparison of the different legislations at world level. This
will be done in an efficient way, deriving a test procedure which is as simple' as possible but
still covers all aspects concerning the tests of the NRMM engines and meeting the overall
requirements of a good methodology such as repeatability, etc. Consequently, due to this
approach, the work can be used for other test protocols under GRPE and not only for NRMM.

Steps:

1. A reference test procedure, defined as “base-procedure”, is selected: such a base-procedure
should be the most complete one for number of topics and advanced methodology necessary
to account very stringent emission standards. The test procedure, able to fulfil these
requirements, is the on-highway US EPA 2007 that should be integrated for the specific
parts, e.g.: the steady-state and transient cycles of NRMM engines, by the ad-hoc test
procedure as quoted in the US EPA NPRM of April 15, 20037,

2. A table is prepared for each main topic of the base-procedure. Topics are, for example,
CVS, exhaust gas flow measurement, particulate sampling system, etc. Each main topic is
split in sub-topics such as, in case of the topic particulate sampling system: measurement
system, probe, particulate sample transfer tube (from exhaust pipe or primary dilution tunnel
to secondary dilution tunnel), etc. The characteristic of each sub-topic is examined like, in
case of the sub-topic measurement system: method, type of dilution, ratio variations between
sample flow rate and primary tunnel flow rate, etc.

3. The base-procedure has to be compared, sub-topic by sub-topic, with other three procedures:
European, Japanese and relevant ISO ones. In this way, a cross-comparison of how the
different sub-topics are dealt with by the various test procedures can be carried out.

" The adjective “simple” indicates not only the intended avoidance of any undue complexity of the test procedure (are
certain measurements or limitations really necessary?) but also the optimisation of cost for equipment and work.

* ENVIRONMENTAL PROTECTION AGENCY: 40 CFR Parts 69, 80, 89, 1039, 1065, and 1068; 68 Federal
Register pp.28327 — 28603.



4. A point that is approached in the same way by the various test procedures has to be in
principle accepted provided that verifies the general frame of the GTR and its simplicity,
repeatability and cost effectiveness requirements. It has to be avoided to join all together all
the most complex things of each of the test procedures.

5. The controversial points existing among the various procedures will be clarified, where
possible, by a theoretical approach (via mathematics or statistics) and by ad hoc testing,
where needed.

6. Proposed responsibility for each line of activity will be with: Cle Jackson (assisted by
Shirish Shimpi) for the US EPA test procedure (i.e. the base-procedure), Giorgio Cornetti
for the test procedure of the European Directives, Kenji Kamita (assisted by Mitsuo Shikata)
for the Japanese test procedure, Juergen Stein for the ISO standards.

7. Examination and cross correlation among the different test procedures will be carried out by
a team (Giorgio Cornetti and other available experts).

8. Theoretical and/or testing definition of the controversial points will be carried out by
governmental representatives (JRC, US EPA, Japanese MoE).

The following pages are an enclosure added to this informal document. They contain a good
example for the comparison work: Comparison between ISO and EPA Part 89 carried out by
Shirish Shimpi (Engine Manufacturer Association) in 2002.
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