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Re: DF Test Procedures

Dear Rod:

First, the members ofEMA (Engine Manufacturers Association) wish to thank you for hosting the
certification and PL T workshop on April 8, 1999. The ARB Staff presentations and the question and
answer period were both very informative.

At the conclusion of the question and answer period, EMA requested the opportunity to address any
additional questions through written correspondence. EMA's additional questions and comments are as
follows:

If a manufacturer's maintenance specification for a particular item is "yearly", or "every season", when (if at all)
should that maintenance be performed on a test engine that is aged on a bench over a period ofweeks?

2. Item number 6 of the Small Off-Road Engine Family Information Form currentlyasks, "Preempt Equipment
Engine Voluntarily Certified?: -N/ A -Yes." EMA recommends that this question be changed to, "Does the
manufacturer expect that some engines in this family may be used in exempt applications?: -Yes -No."
Since only a certain portion of any given engine family is likely to be used in exempt applications, this rephrasing
will better address the issue. Also, it is not necessary to ask if the preempt engine is voluntarily certified -if the
answer were no, the manufacturer would not be submitting an application.

3. Item number 11(a) of the Small Off Road Engine Family Infonnation Fonn asks for "Projected California
Annual Sales." To assist in the creation of a 50-state harmonized application format, it may also be useful to ask
for the USEP A 49-state projected sales.

4. Item nmnber 34 of the Small Off-Road Engine Test Information Form requires the manufacturer to specify the
rnaximmn rated power. In this portion of the fonn, did ARB perhaps mean to ask for rnaximmn ~ power?

5 Currently, the Small Off-Road Engine Part Number Summary Form lists "Fuel Pump" as a component that

manufacturers must provide information for. During the AprilS, 1999 workshop, ARB agreed that the Small Off-
Road Engine Part Number Summary Form should refer to "Fuel Injection" instead of "Fuel Pump".
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6. The Small Off-Road Engine Label and Warranty Information Form provides four boxes (Item numbers 59-62)
for sample labels and descriptions. EMA recommends that these boxes be enlarged to provide for more space.

7. It would be helpful to have a "glossary oftenns" identifying many of the acronyms used in the Small OfJ-Road
Engine Application Format.

Second, as you will recall, EMA and ARB spent several weeks developing a proposed test
procedure, and in a letter dated February 25,1999, EMA requested ARB to approve the EMA Proposalfor
an Acceptable Test Procedure. Duc Nguyen has provided EMA with a verbal acceptance of that document,
however, the actual written acceptance has not yet been issued. As such, EMA would like to take this time
to "re-submit" the proposal in order to clarify a point raised during workshop. Attachment 1.1, ( dated April
26, 1999) is identical to the version submitted on February 25, except that paragraph 5 has been added to
clarify the approach that should be taken when an engine has adjustable parameters. Since paragraph 5 is
consistent with the handout material provided by ARB, the addition of paragraph 5 should not alter ARB's
approval decision.

In conclusion, we look forward to receiving answers to the questions provided above and to a
written approval of the EMA Proposal for an Acceptable Test Procedure dated April 26, 1999. Once again,
the April 8, 1999 workshop was very beneficial and EMA thanks you and your Staff for taking the time to
host it.

Should you have any questions, please do not hesitate to call me. I can be reached at (206) 652-
2470.

Sincerely,

Kate Drakos
Director of Government Affairs

Mr. Duc Nguyencc



Attachment 1 .1

EMAPROPOSALFOR

ACCEPTABLE DFTESTPROCEDURE

(April 26, 1999)

1. Notification of Manufacturer's Plan:
Manufacturers should get approval of a test plan prior to beginning testing. A test plan
following the procedures herein will be considered acceptable. Manufacturers also may
submit an alternate plan for approval.

2. Fuel for Enqine Aqinq Cycle:
The manufacturer has the option to use any fuel for the engine aging cycle that satisfies
the certification fuel specifications or represents commercially available fuel that is
available through local retail outlets (except leaded gasoline).

3. Enqine-Aqinq Cycle:
The standard engine-aging cycle will be based on the current ARB/EPA certification test
cycles and approved derivatives with the same weighting factors.

It is accepted that the engine-aging may be carried out in a different location than the
emissions cell, at the manufacturer's discretion. The speeds, loads and conditions at each
mode may deviate from those used for certification to accommodate the manufacturer's
equipment; provided that the aging conditions represent conditions expected in use by end
users and these conditions are either higher load and/or speed than required. The total
time at each mode will be weighted according to the emissions-weighting on the approved
certification test cycle. Emission testing will always be conducted at the end of an aging

cycle; e.g. not during a 100 or 120 minute cycle.

Acceoted examoles of these cycles are:

50% 25% 10% ~
Total Time -

Minutes
Mode 1Q.Q.% ~~

7 59 20 29 30Weighting

10029 30 7 5Time 9 201

79 21 31 32Weighting

10032 7Time 9 21 312

7 59 20 29 30Weighting

6 12024 35 36 8Time 11~

32 79 21 31Weighting

12037 39 8Time 11 254
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Attachment 1 .1

4. Test Procedures'
"Zero" hours emissions are considered to be after break-in. Minimum data required is on
one engine at the "zero-point", mid-point and end-of-test point (manufacturer may add
extra engines and/or test points for improved accuracy at their discretion).

Emission test points are equally divided and the engine must be tested at half the engine-
aging period. The manufacturer will run one test at each stage (hours), with option to run
more than one test at the manufacturer's discretion.

If the manufacturer runs more than one test at each stage then the number of test points at
each stage must be consistent throughout the engine-aging period. If the manufacturer
runs more than one engine the agency must be notified prior to data accumulation and
then the data collection on all engines must be consistent throughout the engine-aging
period. If either multiple engines or multiple tests on a single engine are run at the zero
hour point then the manufacturer must select the last zero hour test as the certification
zero hour test level for the family. All test points must be used for the linear regression

analysis.

The engine will run either on the speed controller or on engine governor, at the
manufacturer's discretion. In the case of the engine running on governor the maximum
load and operating speeds will be defined by governor droop, or maximum load provided
that they meet the criteria defined in section 3 above.

The cycle used will be documented in the certification application. Data recorded during
the engine-aging period will include engine hours and any other information required to
assure the engine-aging cycle was performed. However, there is no requirement for
engine performance, emissions, or ambient condition data to be recorded during the
engine-aging cycle. Manufacturers may record extra data for their own information, at
their discretion. If mass or specific emission levels are recorded during the aging cycle
then they must be reported .

The final emission test point should be conducted at the completion of the engine-aging
cycle.

5. Enaines with Adjustable Parameters:
For engines with adjustable parameters, at least two tests (at the extreme ranges of the
adjustment) are to be performed at each test point. Optionally, manufacturers may test
engines with adjustable parameters at the nominal setting, provided that two emission
tests (at the extreme ranges of adjustment) are performed at the final test point, and the
use of the least mean squares method through each of these data points demonstrates
that the test engine complies with the emissions standards (or FELs as applicable).

6. Servicing:
Normal servicing and maintenance may not be performed more frequently than the periods
identified in the operator's manuals. In the case of a service event occurring exactly at an
emission test point, emission tests will be performed prior to and, at the manufacture's
option, after the service has been completed. If before and after maintenance tests are
conducted, the data will be averaged as a single point in the deterioration analysis.
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Multiple service events that occur at the same interval can be combined such that no more
than 1 emission test before and, if applicable, 1 emission test after are performed. If a
scheduled maintenance point is within 10 hours prior to an emission test point the
maintenance or emission test point will be rescheduled to coincide with the other.
Unscheduled maintenance must only be carried out with prior approval of the agency.
Approval may require a before and after maintenance test to be performed. In such an
occurrence the requirement to have all emission tests equally spaced over the aging cycle
will be waived.

7. EPA Requirements for Side-Valve Enaines and All Enaines with After
One engine from each engine family will be bench aged to its full useful life to demonstrate
compliance with the standards. The manufacturer will be required to run the full test
procedure described in this rule when the engine is stabilized, accumulate hours on the
engine, and then run a full test procedure at full useful life hours to determine a test value
for certification. The 250 hour-life category Class II S-V engines, and Class II engines with
after-treatment have dispensation to test to less than useful life.

8. EPA Enqine Phase-Out Clause:
For engines which the manufacturer commits to cease production by the end of the
transition to the Phase 2 standards (2004 model year), manufacturers will have the option
to age engines for half of their full useful lives and extrapolate the deterioration factor to
the full useful life using good engineering judgment (run 125 hours for 250 hour
certification, etc). Again, demonstration of such good engineering judgment will need to be
made to the satisfaction of the Administrator.

9. Certification Level Reauirements

9.1 Selection of Enaine-Aaina Period:
The manufacturer will select a total engine-aging period of 125,250, or 500 hours (S.I.
engines greater than 60cc) for EPA Class I and ARB Class I and II certification. For EPA
certification of Class II engines (~225cc), the manufacturer will select a total engine-aging
period of 250, 500, or 1000 hours.

Table of Useful Life Categories for Nonhandheld Engines (hours):

ARB 125 250 500

EPA

-Class I & II

-Class I 125

Category C

250

Category B

500

Category A

EPA -Class II 250

Category C

500

Category B

1000

Category A

Note: For EPA Class II Category A engine families also certified for ARB (at 500 hours) a
minimum of zero hour, 250 hour, and 500 hour tests are required. If the manufacturer
wishes to use the least mean squares line calculation for EPA OF determination then an
additional test(s) at 750 hours would also be required. Note that only data points inclusive
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in the ARB life period will be used for ARB OF determination.

9.2 Deterioration Factor:
Deterioration factor (DF) will be determined for the engine-aging period selected.

There are two potential methods to calculate OF for EPA; Option #2 is the only option
acceptable for ARB.

1 End of Test Result (HC+NOxonlv)

Zero Hour Result

2. A least mean squares line is applied to the HG+NOx and GO data points and the
OF is calculated from the points of the line by dividing the end point level by the
start point level.

9.3 Certification Level(s):

There are two potential methods to calculate certification level for EPA; Option #2 is the
only option acceptable for ARB:

1. End of test result. The OF will be used to adjust the results of engines tested in the
Production Line Testing Program (PL T)

2. "Zero Hour" Test Result * OF.

Note: The actual certification Family Emissions Level (FEL) will be higher than, or
equal to, the certification level for ABT calculations to provide a compliance margin.
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