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Ms. Kate Drakos

Director of Government Affairs

Engine Manufacturers Association (EMA)
1420 Fifth Avenue, Suite 2200

Seattle, WA 98101

Dear Ms. Drakos:

This is in response to your April 26, 1999, letter that provides comments on the
workshop conducted by the Air Resources Board (ARB) on April 8, 1999. In
addition, the EMA amends its "DF Test Procedures” that was submitted previously;
the amendment was to add one section for testing the durability engines with
adjustable parameters.

I. The EMA’s Comments on the April 8. 1999, Workshop

1. For a lack of manufacturer’s data and information, the following scheduled
maintenance on the test engines is acceptable to the ARB. For engines that are
certified to 50, 125, 250, 300 or 500 durability hours, the scheduled
maintenance for the test engines should be at the mid point (i.e., 25, 62 or 63,
125, 150 or 250 hours, respectively). This is determined by dividing the
durability hours by the 2-year useful life defined by the emission warranty
regulations. Other test engine maintenance schedules are approved on a case-
by-case basis.

2. The EMA’s suggested substitution in item 6. of the streamlined application
format is not acceptable. The intent of this item is to clearly indicate that
engines that are normally preempted are certified to fulfil the agreement
between the EMA and ARB leading to the adoption of the small off-road
engine regulations in March 1998. The incidental use of some engines of a
certified engine family in preempted equipment, as apparently suggested in
your letter, does not fulfil this agreement. Nevertheless, to emphasize this
point, the ARB will amend the heading of this item to read, "Are engines in
this engine family intended mainly for use in preempted equipment?”

California Environmental Protection Agency

Printed on Recycled Paper



Ms. Kate Drakos 2- May 10, 1999

3.

II.

The EMA'’s proposal to include information about the 49-state projected sales
figure in item 11.a. of the application of each engine family is acceptable.

The meaning of "maximum rated power" in item 34 of the streamlined
application format is unchanged from presently. This is the maximum rating
of some engine code or configuration among the many power ratings of the
many engine codes or configurations that are offered in the engine family.
Manufacturers can use the advertised power or the highest modal power;
however, this needs to be consistent with the power reported for each engine
code or configuration in the engine family and throughout the manufacturer’s
product offering.

Part number and the inclusion in warranty coverage for the "fuel pump" is
limited to fuel injection pumps (e.g., throttle body fuel injection, multi port
fuel injection, diesel injection). Transfer pumps (e.g., from the fuel tank to
carburetor bowl) are not included.

The four small boxes for label and warranty information that are presented on
the same page in the application format are intended as guidance about what
information is required in an application. Manufacturers can use separate
pages of the application for this purpose.

A "Glossary of Terms" will be added to the application format.

Deterioration Factor (DF) Test Procedure (April 26,1999)

This proposed DF test procedure is an amendment to the one dated March 8§,
1999, by adding a section to address engines with adjustable parameters. As
discussed at the workshop, engines with adjustable parameters are to be tested
at the extreme ranges of adjustment at each test point. Optionally,
manufacturers may test the engine using the nominal setting of the adjustment
at each test point, provided that emission tests at the extreme ranges of
adjustment are conducted at the final test point. The emissions, including
those conducted at the extreme ranges of adjustment, must not exceed the
emission standards (or family emission limits, FELs, as applicable). The
projected deterioration line may exceed the emission standard (or FEL) at the
useful life point, provided that no actual test data exceeds the standard (or
FEL).
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In the EMA’s proposed DF test procedure, actual test data may exceed the
standard (or FEL) as long as the projected deterioration line does not. This is
not consistent with the discussion during the workshop or the ARB’s
requirement that the test engine complies with the emission standards (or
FELs).

Based on the discussion above, the EMA’s proposed DF test procedure (April
26, 1999) is approved with the following modification. The durability engine
must comply with the emission standards (or FELs), including when tested at
the extreme ranges of adjustment. The projected deterioration lines from
which to determine the DFs may exceed the standards (or FELs) at the useful
life point provided that no actual test data exceeds the standard (or FEL).

A Manufacturers Advisory Correspondence (MAC) will be issued soon to promulgate
the ARB’s implementation policies. The MAC will reflect the EMA’s and others’
comments, and the ARB’s responses as discussed above. If you have further
questions or comments, please contact Mr. Duc Nguyen, Manager, Certification
Section at (626) 575-6844.

Sincerely,

R. B. Summerfield, Chief
Mobile Source Operations Division
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Engine Manufacturers Association

1420 Fifth Avenue
Scite 2250
Seattic, WA 98101

e-maii: ema@sbha.com
web site: www.engine-manufacturers.org

FACSIMILLE TRANSMII“TAL SHEET

—— —————
TO: FROM:
Duc Nguyen Kare Drakos
COMPANY: L=
ARB Apru 26, 1999
FANX NUMBRER: TOTALNO. OF PAGRS INCLUDING COVER:
626 / 575-6685 s
THONE NUMRER- SENDER’S TRLEPHONE NUMD pi

626 / 573-684=

206 / 652-2470

Db Test Procedure

SBNDERS PAX NUMBER:

206 / 652-2471

O urGENT U FOR REVIEW

O pLrase couMENT D pLEAsSE REPLY [0 PLEASE RESYCLE

NQTTS/COMMENTS

Dear Duc —

Attached you wil 4nd ¢ letter addressed 10 lou Summerheld and 4 copy of e EMA DF Test
Frocedures to ncludc discussion on adiustable paramerers.  This letter was sent to Rod via e-

mail today.

Picase cal me 2f your earilest convenicnce so that we may discuss.

Many thanks — Kate

@oo1
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Engine Manutacturers Associalion
1420 Fifth Avenue
£ Jite 2200
Seattic. W~ 38107
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web site: www.engine-manufacturers.org

Arrd 26, 1999

YA E-Mial

Mr. Rod Summerfield

Chief

Air Resources Board

Mobile Source Operation Division
9528 Telstar Averue

=1 Monte, Califoria 81737
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Lr Test Procecures

Dear Rod:

Frst, the members of EMA (Engine Manufactxers Association) wish to thank you for hosting the

certificanion and PLT workshep on April §, 1999. The ARB Staff nresentations and the question and answer
period were both very infuma e

At the conclusion of the question anc. answer period, EMA requested the opportunity 1o address any

addizonal questions through written carrespondence. EMA's additional gquestions and comments arc as follows:

N~

{2 mnanuractarer’s maintznance specification for a partculay itetn 18 “'yearly”, ot “every seasc.”, when (37 ac aib)
should thar mainienance oc performed on a lest engme that is 2ged on a bench over a period of weeks?

YeAZ sy %W'{bmmﬂsm.
et nummber 6 of the Small Of-Road Engine Farniiy /nfor».~1ion Form currently asks, “Preempt Equipment
Engine Volunlanily Centibed?. __ N/A ___Yes”™ = ‘A reccunmends that this quastion be changed o, “Docs the
manutacnurer expect that some engines in tis famiiy may be used in excmpt applicadons?. __ Yes __No.”
Since oaly a certaia portiun of any given engine family is likety to be used il excmpt applications, this rephrasing
will better address the issue. Also, it is not necessary to ask if the preempt cngine is voluntarily certified — if the
answer wers £o. the marufacturer would not be submiting an apphcat=n. 0‘& [4

liern number 11(a) of the Small Off-Roaa Zngine Family Informarion Form asks far “Projecied Culiformnia Annual
Saies.” To assist in ths <eadon of a 50-state harmonized application format, it may a!so be uselul @ ask tor the
USTIPA 49-s1ai: projectzd sales.

doo2

U TP EFA, ARE HbS N2 Per PROBLEAM IF SEFARATE BPox |



003
04/26799 MON 18:30 FAX 4

DF Test Procedures
April 26, 1996

Pagec 2

/ & Ve 5.

4. Item number 34 of the Smail Off-Road Engine Te<. Informerion Form requires (he manufaciurer o ify the
maximum ratcd power. In this portion of the form, did ALB perhaps mean o ask fof maxim ?

NE MAK POWBR | SAME. AS IN #5735 2P MoDEL MpR-4y foriA

Currendly, the Smaill (ri-Road Fngine Part Number Summary Form lists “Fucl Pump” as 1 component that

magufacturers must provide informason for. Duning the Apnil 8, 1999 workshop, ARB agreed that the Small Of-

Road Engine Part Numnber Summary Form shousc rzter  “Fueel Inieczion” mstead of “Fuel Pemn™. C?tW?
“FUBL BECTer AMP 7

6. The Small Off-Road Engine Label and Warranty information Form provides four boxes {iicm numbers 59-62) for

sample Jabels and descripgons. EMA recommends that these hoxes be enlarged to vrovide ivr more space.
Mees. NoT Boune To THE GINEN Box sig€

< would be hieiplul to nave 3 “glossary of terms” identifying ma.v of the acronvins used in me Small Of-Road

£Zngine Applicalion Formal.  sanlg BEQREST As STHL . AN

L

>~

Second, as you will reeall, EMIA and ARR srenl s2varal weess Geveloping a proposed test procedure,
and in a fetter dated February 25. 1999, EMA requested ARD (0 approve the EMA Praposal for an Acceptable
Test Procedure. Duc Nguven has provided EMA with a verhal acceptance of that documcent. however, the actual
wrilten acceplance has hot et been issued.  As such, EMA wculd like to take this ame to “re-submit” the
proposal in order 1o clavify a ~oint raised during workshop., Auachmenr 1.1, (dated Anddl 26, 1999) is identical to
the version submitiesd O Fac ooy 25, exoept thal Saragraph 5 i:ts been addad to clarify the approach tat should
pe taken when an engine has adiustable parameters. Siace paragraph 5 is consisient with the handoul material
orovigad by ARB. the addinion of paragraph £ should not alter ARB’s approval decision.

fa conciesion. we 0ok forward to receiving answers to the questions provided abovs and to 2 written
approval or the EMA Proposa for an Acceptable Tzst Procedure dated April 26, 1999, Once again, the April 3,
1999 workshop was very beneficial and EMA thanks vou and vour Staff for taking the time to bost jL.

Should you have any questions, please do not rositaie 1o call me. I can be reached at (206) 652-2470.

Sincerely,

Kate Drakos
Dircctor of 7Zovernment Atfairs

ce: M. Duc Nguyen
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EMA PROPOSAL FOR
ACCEPTABLE DF TEST PROCEDURE
(April 26, 1999)

1. Notification of Manutacturer's Plan:

Manufacturers should get approval of a 123t 2ia~ prior 10 beginning testing. A test plan
following the procedures herein will be ccnsidered acceptable. Manufacturers aiso may
submit an alternate pian for approval.

2._Fuel for Enaine Acing Cvcie:

Tre manuiacture: has e cption to use zny fue: ‘or the angins aging cycle that satisfies
the certification fuel specifications r reprasents commercially available fuel that is
available through locai retail outlets (excent leaded gasoline).

5. Engine-Aaqing Cvais:
The stanaard engine-aging cycle will be cased cn the current ARB/EPA certification test
cycles and approved derivatives with the =ame weiahting 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 qeviats from those used for cenitication ‘o0 accommodate the manufacturer's
squipment: providari tnat tne aging ccacitions recresan: conditions expected in use by end
users and tnese conditions are either hignear ioad and/or speed than required. The total
time at sach mcde will be weighted according to the emissions-weighting on the approved
cemification tesi cycle. Emission testing will always be conducied at the end of an aging
cveig; 2.g. rot during a 100 or 120 minute cycle.

Accepted examples of these cycles are:

Cycle | Mode ! 100% | 78% | 0% f' 2% | 10% | ldie E_tll_lu_ng_—ﬁ
! i Minutes
Weighting | @ | 20 | 23 | @ | 7 | 5 |
L Time 9 | 20 | u9 Lao J 7 | 5 ; 100
WNeignting | 5 21 31 ]’ |7 i f
z Tine 9 21 | = 4 2 |7 % |
Weighting } g 2¢ ﬁ*‘ on ; 7 5 ——!
3 Time 11 24 35 J' 36 ] 8 | & 120
| Weignting | 9 21 1 3 T 3 |7 |
5 L] Tme | 11 R | 39 | 8 f # 120 |

ARB4-26  w/28)8% 1
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4. _Test Proceaures:

“Zero™ hours emissions are considered ‘o be after break-in. Minimum data required is on
one engine at the “zero-point”, mid-point 2nd =~.d-cf-test point (manufacturer may add
extra engines and/or iest points for improvad accuracy at their discretion).

Emission test points are equally divided and the engine must be tested at half the engine-
aging period. The marufacturer will run cre test 21 each stage (hours), with option to run
more than ons ies: &7 {he manufacturer's ecravch.

it the manuiacturer runs more than one tast at each stage then the number of test points at
zach siage must ce consistent throughout the engine-aging sericc  if the manufacturer
runs more than one engine the agency must be nutified prior 0 cata accumuiaticn and
then the data coliection on all engines i.:st be consistent throughout the engine-aging
period. If either multipie engines or mult.zie te="3 on 2 single engine are run at the zero
hour point then the manuiacturer must s3icct 1. iast zero hour test as the centification
zero hour test level for the family. All test p2ints must be used for the linear regression
analysis.

The engina wili rur eiiner 2n the speea conICE” &7 30 3nGine Jovernor, atthe
manufacturer’'s discretion. in the case of tne engine running on geverncr the maximum
load and operating speeds will be aefinea oy govemor droop. or maximum load provided
Wzt they meet the criteria aefined in section 3 above.

The cycte used wiii ce Jocumented in the certification application. Data recorded during
the engine-aging period will inciude engir:2 hours and any other information required to
assure the engine-aging cycle was perter—sc. - Jweves, there is no requirement for
engine performance, emissions, or ambiesn: condition data to be recorded during the
engine-aging cvcle. Manufacturers may record extra data for their own information, at
their discretion. !f mass or specific emission 'evels are recordea during the aging cycle
then they must k2 rancrtac.

The final emission test point shoulc be conducted at the compietion of the engine-aging

Zyrle.

S. _Enginss with Adjusiable Parameters:
For engines with adjustable parameters, =t jeast two tests (at the extreme ranges of the
adjustment) are to be performed at each a2t oo+, Ootionally, manufacturers may test
engines with adjustabie parameters at the ~omurnz! satting, provided that two emission
tests (at the exireme ranges of adjustment) are performed at the final test point, and the
use of the least mean sguares method through each of these data points demonstrates
that the test engine comnlies with the emissions standards (or FELs as-applicable).

&._Servicing:

Nermal servicing and maintenance may not be performed more fraguentlv than the periods
.gertiied in ine ooerator's manuals. In the case of a service event cceurring exactly at an
amissicn test point, smission tests will be berfoarmsc prior to and, ar the manuiacture’s
option, after the service has been completed. f before and after maintenance tests are
conducted, the data will be averaged as a single r:aint in the deterioration analysis.

ARB4-28 4r2589 2
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Multiple service events that occur at the sama interval can be combined such that no more
than 1 emission test before and, if applicatie, 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 ~escheculed to coincide with the other.
Unscheduled mairtenance must only be carried cut with prinr approval of the agency.
Approval may require a bevore and after maintenance itest to be periormed. In such an
occurrence the requirement to have all emission tests equally spaced over the aging cycle
will be waived,

7. CPA Requiramerts ‘or Side-Valve Enaines anc All Engines wiilh After-reatment.
One engine from each engine family wili 2e bencn aged to its full usetul lite to demonstrate
compliance with the standards. The man« 2ot ar «fii be required to run the full test
procedure described in th.s rule when the engine is stabilized, accumulate hours on the
engine, and then run a iull test procedure at full useful life hours to determine a test vaiue
for certification. The 250 hour-life category Class Il S-V engines, and Class Il engines with
atter-treatment nave aispensation to test 12 less *han useful life.

8. EPA Engine Phase-Out Clause:

Fer engines which the manutacturer commits to cease production by the end of the
‘ransition: to the Phase 2 standards (2004 model year), manufaciurers wili have the option
{0 ag€ engines tcr hail =f their full useful fives and exirapolate the aegrioration facieric
the full usetul life using good engineering 'udgmenrt (run 125 hours for 250 hour
certification, etc). Again, demonstration 7 suc~ ~ood engineering judgment will need to be

8. Cenrification Levei Requirements

2.1 Selectior: cf Erz.ne-Aaing Periog:

‘The manutacturer will select a total engins-aging periou of 125, 250, or £0 hours (S.I.
angines greater than £0cc) for EPA Class | and ARB Class | and [l certification. For EPA
cert.icaton of Ziass i engines (2225cc), the manufacturer will select a tcta! engine-aging
DoAY of 280. 5CC, or 1000 hours.

Table of Useful Life Categories for Nonhandhe!d =ncines (hours):

ARB -Clags!&li | 125 250 50C

EPA -Classi 125 , 250 | 500
i Category C ' Categore 2 ! Category A

| EPA - Class Il 250 | 500 1000
; Category C | Category B8 CategoryA|

Note: For EPA Class i Category A enginz famiiies also certified for ARB (at 500 hours) a
minimum of zero hour, 250 hour, and 500 ncur :23is are required. If the manufacturer
wishes to use the least mean squares line za;cuiation icr EPA DF determination then an
additional test(s) at 750 hours would also be requirea. Note that only data points inclusive

ARB4-26 4/25/09 3
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in the ARB life period will be used for ARB DF determination.

3.2 Deterioraticn Facior:
Deterioration factor (DF) will be determin=d for the engine-aging period selected.

There are two potential methods to calcu:zte O~ for EPA; Option #2 is the only option
acceptable for ARB.

1. End of Test Result (HC+NOx onlv}

Zere tcur Resuit

2. Aleast mean squares line is applied to the HC+NOx and CO data points and the
OF is caicuiated from the points of the line by dividing the end point ievel by the
sart point ievel.

9.3 Certification Levei(s):

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

1. Enc ofigstrasut Tae DF will oz osed 1o an,ust 'he rasuits of engines t2sted in the
~roducton urne Tesung Program {(ZL7)

Ehed

Zaro Heu?” Test Result * DF.

-~
-

Note: Tha actual certification Farily Emissions Level (FEL} wiil De higher than, <&
equal to, the cartification level for ~BT calculations 10 provide a compliance margin,

ARB4-26 4r25/39 4
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