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HEAVY-DUTY ENGINE OIL CLASSIFICATION PANEL

OF
ASTM D02.B0.02
December 10, 2002
Anaheim Marriott Hotel

THIS DOCUMENT IS NOT AN ASTM STANDARD; IT IS UNDER CONSIDERATION WITHIN AN ASTM
TECHNICAL COMMITTEE BUT HAS NOT RECEIVED ALL APPROVALS REQUIRED TO BECOME AN
ASTM STANDARD. IT SHALL NOT BE REPRODUCED OR CIRCULATED OR QUOTED, IN WHOLE
OR IN PART, OUTSIDE OF ASTM COMMITTEE ACTIVITIES EXCEPT WITH THE APPROVAL OF THE
CHAIRMAN OF THE COMMITTEE HAVING JURISDICTION AND THE PRESIDENT OF THE SOCIETY.
COPYRIGHT ASTM, 100 BARR HARBOR DRIVE, WEST CONSHOHOCKEN, PA 19428-2959.

ACTION ITEMS
1. Issue exit ballot on 13% Noack volatility limit. McGeehan
2. Bring data on using Cl-4 tests in place of CH-4 tests. All
MINUTES
1.0 Call to Order
1.1 Chairman Jim McGeehan called the meeting to order at 2:00 p.m. on December 10,

2002, in Salon F of the Marriott Hotel in Anaheim, California. There were 11 members
present or represented and approximately 43 guests present. The attendance list is
shown as Attachment 2.

2.0 Agenda

2.1 The published agenda (Attachment 1) was reviewed and Pat Fetterman was added with
regard to the T-10A.

3.0 Previous Meeting Minutes

3.1 Minutes of the June 18, 2002 meeting were approved (sort of...at least no one raised any
concerns) as distributed and posted on the ASTM TMC web site.

4.0 Membership
4.1 No official membership changes yet although Warren Totten will probably be replacing

Dave Stehouwer of Cummins and Abdul Cassim will probably replace Dwayne Tharp of
Caterpillar. See Attachment 3.

5.0 Chairman’s Comments
5.1 Chairman McGeehan briefly reviewed PC-10 concerns and emphasized the need to bring
it in on time.

6.0 PC-10 Status

6.1 Greg Shank and Bill Runkle reviewed the need for PC-10 and the currently envisioned
tests to cover anticipated concerns. See Attachment 4. There were several areas
identified where task force work could start without delay, so the following task forces
were formed:
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7.0

8.0

9.0

10.0

6.2 For the ‘“Turbo Coking / Crankcase Deposits’ Task Force, Jim McGeehan volunteered to
serve as chairman...after a long period of deathly silence in the room. Additional
members of the task force will be: Frank Bondarowicz, Pat Fetterman, Tom Franklin,
Steve Kennedy, Mark Rees, Greg Shank and a player yet to be named from Oronite.

6.3 For the ‘HTHS & Shear Stability’ Task Force, Bill Kleiser will serve as chairman. Task
force members will be: Frank Bondarowicz, Gordon Cox, Pat Fetterman, Steve Herzog,
M. S. Saini, Matt Urbanak and Lew Williams.

6.4 For the ‘ULSD Reference Fuel’ Task Force, Pat Fetterman will serve as chairman. Task
force members include Frank Bondarowicz, Tom Cousineau, Tom Franklin, Greg Shank,
Jim Wells and Lew Williams.

6.5 For the ‘Elastomer’ Task Force, hope springs eternal that Becky Grinfield, chairman of an
existing elastomer task force, will be able to accommodate inclusion of a new elastomer
into the existing protocol. Hap Thompson reported that B7 is looking into assigning a
facilitator to the elastomer procedure effort.

6.6 Comments on some of the potential PC-10 engine tests were as follows:

Cat C-12, labs need at least two engines by March.

Cat 1N, may drop if a passing C-12 always passes a 1N.

Mack, possibly one or two new tests with new hardware.

EOAT and RFWT to carry over.

Cummins, ISM probably replaces the M-11 and ISB used for a new test.

Oxidation, probably the Seq. llIG, but still some concern that oxidation protection not the
same as in a lower temperature diesel test.

Cl-4 Concerns

71 Frank Bondarowicz presented field test data they have accumulated with Cl-4 oils in their
6 liter engine. These oils are shearing out of grade and are a concern to International.
See Attachment 5.

7.2 Greg Shank showed similar data in Mack Engines with CI-4 oils. See Attachment 6.
Exit Ballots

8.1 Chairman McGeehan will send an ‘Exit Ballot’ on the proposed 13% Noack volatility limit
for PC-10 oils to all ‘HDEOCP’ and ‘B’ members.

HDEOCP Vote Requirements

9.1 Greg Shank raised the question on behalf of the EMA as to just how large a majority
would be required in the HDEOCP for a vote on an issue to be considered sufficiently
passing to be forwarded to ‘B’. See Attachment 7. This will be discussed at the next
meeting.

CAT 1M-PC

10.1 Jim McCord, chairman of the CAT Surveillance Panel, reported the panel recommended
eliminating “Loss of Side Clearance” as a pass/fail parameter from the CF category, since
it appears to be random and redundant. See Attachment 8. His motion to that effect,
seconded by Lew Williams, passed by voice vote with no negatives or abstentions.

T-10A
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11.1 Pat Fetterman reported for Chris May that the MRV-TP1 alternate procedure will be
issued its own “D” number.

12.0  Next Meeting

12.1  The next meeting is scheduled for Wed., Feb. 19, 2003 in Chicago, with the new task
forces to try and meet on Tues., Feb. 18, 2003.

13.0 CH-4 Tests
13.1  Greg shank reminded everyone again that there is a need to establish limits for Cl-4 tests
which would correspond to CH-4 test limits because key CH-4 tests may soon no longer
be available. Jim Wells added that new PC-10 tests will displace the older tests for the
limited test stand capacity available.
14.0  Adjournment

141 The meeting was adjourned at 3:48 p.m.

Submitted by:

Jim Wells
Secretary to the HDEOCP
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SECTION D.02.BO.02
HEAVY-DUTY ENGINE OIL CLASSIFICATION PANELS

Marriott Anaheim Hotel, Anaheim, California
December 10, 2002
Room: Salon F

2:00-4:00 PM
Chairman/ Secretary: Jim Mc¢ Geehan/Jim Wells
Purpose: PC-10
Desired Outcomes: PC-10 Tests and Time-line
TOPIC PROCESS WHO TIME
Agenda Review e Desired Outcomes & Agenda Group 2:00-2:05
Minutes Approval e June 16th 2002 Group 2:05-2:10
Membership e Changes Jim Mc Geehan 2:10:2:15
e Chairman’s comments
PC-10 tests and o Tests Greg Shank 2:15-3:15
timing e Timing Bill Runkle
e Number of Labs to be used in
process
e Test limits approval process
Ultra Low Sulfur e Team and Chairman required. Jim Mc Geehan 3:15-3:30
Fuels Task Force
Cat IMPC Test e SCOTE Recommendation: Jim Mc Cord 3:30-3:45
Eliminate Loss of side clearance
New or Old o 3:45-4:00

business
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Bondarowicz, Frank

International Truck and Engine Corp.
10400 West North Ave., Dept 555
Melrose Park, IL 60160

708-865-4030

708-865-4229
frank.bondarowicz@nav-international.c

Fetterman, G. Pat

Infineum USA, LP

P.O. Box 735

Linden, NJ 07036
908-474-3099
908-474-3363
pat.fetterman@infineum.com

Kleiser, Bill

Chevron Oronite Technology
100 Chevron Way
Richmond, CA 94802
510-242-3027

510-242-3173
wmkl@chevrontexaco.com

Shank, Greg L.

Mack Trucks, Inc.

13302 Pennsylvania Ave.
Hagerstown, MD 21742-2693
301-790-5817

301-790-5815
greg.shank@macktrucks.com

Urbanak, Matthew

Shell Global Solutions US
Westhollow Technology Center
(L-109C)

P.O. Box 1380

Houston, Texas 77251-1380
281-544-9227

281-544-8150
matthew.urbanak@shell.com
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Cousineau, Thomas J.
Ethyl Petroleum Additives
500 Spring S.

P.O. Box 2158

Richmond, VA 23217-2158
804-788-6282
804-788-6388
tom_cousineau@ethyl.com

Kennedy, Steve

ExxonMobil R&E

Billingsport Rd.

Paulsboro, NJ 08066
856-224-2432

856-224-3678
steven.kennedy@exxonmobil.com

McGeehan, Jim

Chevron Global Lubricants
100 Chevron Way
Richmond, CA 94802
510-242-2268
510-242-3758
jlam@chevrontexaco.com

Stockwell, Robert T. (RO for)
General Motors Corporation

GM Powertrain Engineering Center
Mail Code 480-734-801

30003 Van Dyke

Warren, M| 48090-9060
810-492-2268

810-575-2732
robert.stockwell@gm.com

Wells, James M.

Southwest Research Institute
PO Drawer 28510

San Antonio, TX 78228-0510
(210) 522-5918

(210) 523-6919
james.wells@swri.org



Williams, Lewis A.

The Lubrizol Corporation
29400 Lakeland Blvd.
Wickliffe, OH 44092
440-347-1111
440-944-8112
lawm@lubrizol.com
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Barajas, Anthony

Southwest Research Institute
PO Drawer 28510

San Antonio, TX 78228-0510
(210) 522-2997

(210) 680-8446
anthony.barajas@swri.org

Bates, Terry

Manesty Consultant Ltd.

50 Tower Rd. North

Heswall, Wirral, UK CH60 6RS
44-151-348-4084
44-151-348-4084
batesterryw@cs.com

Bowden, Jason

OH Technologies, Inc.
P.O. Box 5039

Mentor, OH 44061-5039
(440) 354-7007

(440) 354-7080
jhbowden@ohtech.com

Buck, Ron

Test Engineering, Inc.
12718 Cimmaron Path
San Antonio, TX 78249
(210) 877-0221

(210) 690-1959
rbuck@tei-net.com

Chasan, David
CIBA Additives

540 White Plains Road P.O. Box 2005

Tarrytown, NY 10502
(914) 785-2846

(914) 785-2868
david.chasan@cibasc.com
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Baranski, John

Crompton Corporation

199 Benson Road

Middlebury, CT 06749

(203) 573-2354

(203) 573-2125
John_Baranski@cromptoncorp.com

Bowden, Dwight

OH Technologies, Inc.
P.O. Box 5039

Mentor, OH 44061-5039
(440) 354-7007

(440) 354-7080
dhbowden@ohtech.com

Bowman, Lyle
Consultant (Retired)
728 Montecillo Rd.
San Rafael, CA 94903
(415) 479-3004
jbfoodie@attbi.com

Buscher, Jr., William A.
Buscher Consulting Services
P.O. Box 112

Hopewell Jct., NY 12533
(845) 897-8069

(845) 897-8069
buschwa@aol.com

Cotter, Chen'e
California ARB

1001 | St.

Sacramento, CA 95812



Cox, Gordon

Tannas Co.

4800 James Savage Rd.
Midland, M| 48642
(989( 496-2309

(989) 496-3438
gcox@savantgroup.com

Donaghy, Chris

Unigema

1000 Unigema Blvd.
Wilmington, DE 19720

(302) 574-1176
chris.donaghy@unigema.com

Franklin, Joseph M.
Alcor Petrolab, LLP
33 Laboratory Rd.
Floresville, TX 78114
830-216-2112
830-393-8101
jmfranklin@felpsis.net

Grant, Lee J.

Southwest Research Institute
PO Drawer 28510

San Antonio, TX 78228-0510
(210) 522-5004

(210) 684-7530
lee.grant@swri.org

Herzog, Steven

RohMax USA Inc

723 Electronic Drive
Horsham, PA 19044-2228
(215) 706-5817

(215) 706-5801
steven.herzog@degussa.com
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ExxonMobil Research & Engineering

2800 Decker Dr.
Baytown, TX 77522

(281) 834-7821
(281) 834-3571

Barry.C.Deane@exxonmobil.com

Franklin, Thomas M.

PerkinElmer

5404 Bandera Rd.
San Antonio, TX 78238

(210) 647-9446
(210) 523-4607

tom.franklin@perkinelmer.com

Funk, Raymond
Citgo Petroleum Corp.

P.O. Box 3758

Tulsa, OK 74102

(918) 495-5931
(918) 495-5912

rfunk1@citgo.com

Harris, Raymond B.

PPC Lubricants

245 Green Lane Dr.

Camp Hill, PA 17011

(717) 939-0747
(717) 761-6051

hcmgt@aol.com

Kerstein, Joel
Unigema

455 W. 18th St.
Houston, TX 77008

joel.kerstein@unigema.com
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Klein, Rick

Oronite

30150 Telegraph Rd., Suite 355
Bingham Farms, WI 48025
(248) 540-3277

(248) 540-3279
rmkl@chevrontexaco.com

Matson, Mark L.

Marathon Ashland Petroleum LLC
539 S. Main

Findlay, OH 45840

(419) 421-4239

(419) 421-2264
mimatson@maplic.com

McFall, David
Lubes'N'Greases Magazine
1300 Crystal Dr., Suite 1203
Arlington, VA 22202

(703) 416-7284

(703) 416-0015
david.vmc@verizon.net

Nann, Norbert

Nann Consultants Inc.

59 Edgehill Drive
Wappinger Falls, NY 12590
(845) 297-4333

(845) 297-4334
norbnann1@aol.com

Oliver, Rick

RSI

2805 Beverly Dr.

Flower Mound, TX 75022
(972) 726-2136
crickoliver@attbi.com
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Lee, Rich

Chevron Oronite

100 Chevron Way
Richmond, CA 94802
(510) 242-2988

(510) 242-3173
rhle@chevrontexaco.com

McCord, James F.
Southwest Research Institute
PO Drawer 28510

San Antonio, TX 78228-0510
(210) 522-3439

(210) 523-6919
james.mccord@swri.org

Murray, Hannah

Toyota Technical Center
1588 Woodridge RR#7
Ann Arbor, Ml 48105

Norris, Lowell

ExxonMobil

17402 Mareton Ln

Spring, TX 77379
lowell.t.norris@exxonmobil.com

Rees, Mark

The Lubrizol Corp.
29400 Lakeland Blvd.
Wickliffe, OH 44092
(440) 347-5385
mree@lubrizol.com



HDEOCP Guests Present

Rosenbaum, John

Chevron Products Co.

100 Chevron Way
Richmond, CA 94802-0627
(510) 242-5673

(510) 242-3758
rosj@chevronTEXACO.com

Sarlo, Mark K.

Southwest Research Institute
PO Drawer 28510

San Antonio, TX 78228-0510
(210) 522-3754

(210) 523-6919
mark.sarlo@swri.org

Shugarman, Arnold
Consultant

1906 E. Catalina Ave.
Santa Ana, CA 92705
(714) 206-6136
shugarman@sbcglobal.net

Stamp, Robert G.

Petroleum Analyzer Company, LP
3234 Pasadena Freeway
Pasadena, TX 77503
713-590-7260

713-590-7266

rgstamp@aol.com

Thompson, E.A. Hap
PPL Standards Dev.
404 Twin Oaks Lane
Jacksonville, FL 32259
904-287-9596
hapjthom@aol.com
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Runkle Jr., William A.
Valvoline Company
LA-GN

P.O. Box 14000
Lexington, KY 40512-4000
(859) 357-7686

(859) 357-7610
wrunkle@ashland.com

Shipinski, John
Toyota

1588 Woodridge

Ann Arbor, Ml 48105
(734) 995-3754

(734) 995-5971
shipinski@ttc-usa.com

Smith, Thom

The Valvoline Company
P.O. Box 14000
Lexington, KY 40512-1400
859-357-2766
859-357-7610
trsmith@ashland.com

Sutherland, Mark
Chevron/Oronite

4502 Centerview, Suite 210
San Antonio, TX 78228
(210) 731-5600

(210) 731-5699
msut@chevrontexaco.com

Walters, Abe

Global Technovations

944 Monterey Blvd.
Hermosa Beach, CA 90254
310-739-5017
abewalters@aol.com
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Weismiller, Michael Whitacre, Shawn

Ciba Spec Chemicals NREL

540 White Plains Rd. 1617 Cole Blvd. MS:1633
Tarrytown NY, 10591 Golden, CO 80401

(914) 785-5515 303-275-4267
michael.weismiller@cibasc.com 303-275-4415

shawn_whitacre@nrel.gov

Zalar, John

ASTM TMC

6555 Penn Ave.
Pittsburgh, PA 15206
(412) 365-1005

(412) 365-1047
jlz@astmtmc.cmu.edu
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— F. Bondarowicz; International
Truck:and Engine Corporation

— K. Chao, John Deere

— R. T. Stockwell, GM Powertrain
Engineering Center.

Voting Members of HDEOCP

— J. A. Mc Geehan, Chairman
(HDEOCP), ChevronTexaco

— S! Kennedy, ExxonMobil

— M. Urbanak, Shell Global
Solutions, US

— T. Cousineau, Ethyl Corporation

— W. Kleiser, Chevron Oronite
Company LLC

— L. Williams, Lubrizol Corporation
— P. Fetterman, Infineum USA
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PC-10 New Category Evaluation
Team

Progress Summary Report to ASTM
HDEOCP

12/10/2002
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Consensus Positions

* What 1s the proposed change?

— Compatible with Engines Meeting 2007
Emissions Requirements

 Why 1s 1t required?
— EPA required 90% reduction of NOX & PM

* Does data presented support the request?

— Published industry data indicates potential
aftertreatment durability 1ssues related to
engine o1l ash, sulfur and phosphorus
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Consensus Positions

* When is 1t needed 1n the marketplace?
—~30Q -CY2006
* What are the potential impacts on engines?

— Enable use of aftertreatment, with ULSD

— Use of pre-2006 fuel may reduce 2007 engine
life

 What are potential impacts on consumers?

— Drain intervals may be reduced
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Consensus Positions

* What are the potential impacts on the
environment?

— Emissions should be reduced
— More used oil may be generated
 How could the change affect existing API
categories?
— Backward compatibility may not be possible

— Some prior category tests may not be
available.If So, Alternatives Will Be Sought
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Consensus Positions

* Are performance tests available that
properly evaluate the performance needs
requested?

— Some current tests can be carried forward

— Additional new tests need to be developed
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Consensus Positions

* Do the perceived benefits outweigh the
projected costs?

— How much will it cost to develop test
procedures, determine precision, and define, 1f
necessary, BOI & VGRA guidelines?

e Determine later in process.
— What is the estimated total cost to carry out
projected work for the new category, 1f the need
is approved?

e Determine later in process.
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Two North LaSalle Street
Suite 2200

Chicago, lllinois 60602
Tel: 312/827-8700

www.enginemanufacturers.org Fax: 312/827-8737

September 24, 2002

VIA ELECTRONIC MAIL

API/EMA Diesel Engine Oil Advisory Panel
c/o Steven Kennedy, Co-Chair

ExxonMobil Research & Engineering
Paulsboro Technical Center

P.O. Box 480

Paulsboro, New Jersey 08066-0480

Re: Request for New Category

Dear Steve:

In accordance with the procedures established in API 1509 Appendix D, the Engine
Manufacturers Association requests that the API/EMA Diesel Engine Oil Advisory Panel
(DEOAP) proceed with the development of a new heavy-duty diesel engine oil category
(referred to as “PC-10”).

As you are aware, the U.S. Environmental Protection Agency (EPA) has adopted
regulations which will mandate an additional 90% reduction in nitrogen oxide (NOx) and
particulate matter (PM) emissions from heavy-duty on-highway diesel engines and vehicles,
beginning in 2007 (the “2007 Rule”). The 2007 Rule also mandates a phase-in of cleaner, ultra-
low sulfur diesel fuel. Significant oil performance changes are critical if engine manufacturers
are to have the ability to introduce the advanced aftertreatment devices and use the ultra-low
sulfur fuel needed to achieve EPA’s emission goals.

A table outlining proposed performance requirements for PC-10 is attached as Exhibit A.
Please note that the proposal calls for PC-10 oils to include the performance properties of the
earlier diesel engine oil service categories when used with either 500 ppm or 15 ppm sulfur fuel.
As the category development process proceeds, EMA expects to provide information regarding
the performance tests that may be available to evaluate the performance needs requested.
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project.

CC:

We look forward to working together again with API as we undertake this very important

Very truly yours,
Greg Shank

Greg Shank
Engine Lubricants Committee Chair

EMA Engine Lubricants Committee
Richard C. Clark, API
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PC-10 Proposed Performance Requirements

Characteristic

Carryover from PC-9

New for PC-10

Piston Deposits, Fe
Oil Consumption

X

Piston Deposits, Al
Oil Consumption

X

Ring and Liner Wear (Corrosive),
Bearing Corrosion

Soot Valvetrain Wear (Abrasive
and Rolling)

Soot Valvetrain Wear (Sliding
Wear)

Soot / EGR Valvetrain Wear
Valve Stem / Guide Wear
(Abrasive and Corrosive)

Thermal Stability (Oxidation)

Oil Aeration

Turbo Coking Deposits

Closed Crankcase Deposit
Control

Soot/Viscosity

Soot/Viscosity in EGR Engines

Elastomer Compatibility

Used Oil Viscometrics (Low
Temp)

Catalyst Aftertreatment
Compatibility

High Temperature Corrosion Bench
Test

High  Temperature/High  Shear
Limit (for New Oil)

High  Temperature/High  Shear
Limit (for Used Oil)

Shear Stability

Shear Stability (Improved)

Volatility

Foaming

ik

Ash Limit

Phosphorus Limit

Sulfur Limit

ikl

Backward Compatability with 15
ppm and 500 ppm Sulfur Fuels in
pre-2007 Engines
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Iron Piston Deposits, Oil
Consumption

CI-4 Requirement

New Test

New Engine - Caterpillar C-12
Length - 500 - 650 hours
Transient (Cyclic) Test

Matrix Required

Hardware Available ~ March 2003
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Aluminum Piston Deposits, Oil
Consumption

CI-4 Requirement

Caterpillar IN/1K (Caterpillar Prefers 1N)
Required for Backward Compatibility
Matrix Not Required

May Be Dropped, if Industry Shows No
Harm
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Ring & Liner Wear (Corrosive),
Bearing Corrosion

Mack T-10

T-10 With New Hardware

T-10 With ULS Fuel?

Length - ~ 300 Hours

Low Temp Used Oi1l Viscosity?
Matrix Required
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Soot Related Valvetrain Wear
(Abrasive & Rolling)

« RFWT
* CI-4 Level
* Matrix Not Required
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Soot Related Valvetrain Wear
(Shiding Follower)

New Test

CUMMINS ISB

100 Hours Aftertreatment Compatibility
Plus 250 Hours Wear

Matrix Required

Hardware & Procedure Late 2003/Early
2004
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EGR Soot Related Valvetrain

Wear (Abrasive & Corrosive)

« CUMMINS ISM EGR (May Replace M-11)
(@ Lower Soot

* 5% to 6% Soot

« ~ 200 Hours Length

* Fuel Sulfur Level?

* Matrix Required

* Hardware & Procedure Late 2003/Early
2004
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Thermal Stability (Oxidation)

Sequence 111G Probable
Viscosity Increase Only

PCEQO Procedure
Matrix Not Required

6€ 408l ‘v INFJWHOVLLY



Turbo Coking Deposits

European Bench Test?

Added Test Parameter for Engine Test?
Matrix?

Request to HDEOCP to Form Task Force
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Closed Crankcase Deposit
Control

European Bench Test?

Added Parameter for Engine Test?
Matrix?

Request to HDEOCP to Form Task Force
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Soot Related Viscosity Increase

Mack T-8E?

Mack Ring & Liner Wear Test or Other
Test?

CI-4 Level (If T-8E)
(Separate) Matrix Not Required?
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EGR Soot Related Viscosity
Increase

* New Test (Mack)

* Mack Ring and Liner Wear Test or Other
Test?

* (Separate) Matrix?
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Elastomer Compatibility

* Carryover from CI-4
« EMA to Review Elastomers Used
* Request HDEOCP Form Task Force
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Used O1l Viscometrics
(Low Temperature)

e Mack T-10A

* Carryover from CI-4
* May Be Redundant, With Soot/Viscosity
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Catalyst Aftertreatment
Compatibility
Caterpillar C-12

CUMMINS ISB

Other New Test (Caterpillar Looking at
Bench Test)

Select Two Most Severe Catalyst Systems
EMA Monitor European Tests
Additional Matrix?
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High Temperature Corrosion
Bench Test

* CI-4 Carryover
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HT/HS Limit for Used Oi1l

New Requirement
TBS?

Ravenfield?

Other Test?

Request HDEOCP Form Task Force (Test
Method and Used Oil Generation)
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Shear Stability (Improved)

CI-4 Test Method (Modified?)
Correlate to New Engines
EMA to Provide Correlation Data

Request HDEOCP Form Task Force to
Evaluate Method and Correlation
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Volatility

« NOACK

e 13% Maximum
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Foaming

* CI-4 Carryover
e Same Test
e Same Limits
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Chemical Property Limits

Sulfated Ash Limit
Phosphorus Limit
Sulfur Limait

Limits Required, 1f Aftertreatment Test Not
Developed and Accepted

EMA to Provide Additional Information ~
March 2003

6€ 4O L€ ¥ INFJWHOVLLY



Backward Compatibility

Pre-2007 Engines

<15 PPM Sulfur Fuel

<500 PPM Sulfur Fuel

Catalyst Compatibility May Preclude
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Draft User Language

Version 1 - Backward Compatibile

The PC-10 requirements describe oils for use in those high-speed four-stroke
cycle diesel engines designed to meet exhaust emission standards being
implemented between 2007 and 2010. These oils are compounded for use in all
applications with diesel fuels ranging in sulfur content up to 0.05% by weight.

These oils are especially effective to sustain emission control system durability,
where NOX adsorbers, particulate filters and other advanced aftertreatment
systems are used. Optimum protection is provided control of catalyst
poisoning, particulate filter blocking,piston deposits, low and high temperature
stability, soot handling properties, oxidative thickening, foaming, and viscosity
loss due to shear.

PC-10 oils are superior in performance to those meeting API CI-4, CH-4, CG-4
and CF-4 and can effectively lubricate engines calling for those API Service
Categories.
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Draft User Language

Version 2 - Backward Compatibile,15 ppm fuel

The PC-10 requirements describe oils for use in those high-speed four-stroke
cycle diesel engines designed to meet exhaust emission standards being
implemented between 2007 and 2010. These oils are compounded for use in all
applications with diesel fuels ranging in sulfur content up to 0.0015% by
weight.

These oils are especially effective to sustain emission control system durability,
where NOX adsorbers, particulate filters and other advanced aftertreatment
systems are used. Optimum protection is provided control of catalyst
poisoning, particulate filter blocking,piston deposits, low and high temperature
stability, soot handling properties, oxidative thickening, foaming, and viscosity
loss due to shear.

When using diesel fuel with less than 0.0015% sulfur, PC-10 oils are superior
in performance to those meeting API CI-4, CH-4, CG-4 and CF-4 and can
effectively lubricate engines calling for those API Service Categories.
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Draft User Language

Version 3 - Not Backward Compatible

The PC-10 requirements describe oils for use in those high-speed four-stroke
cycle diesel engines designed to meet exhaust emission standards being
implemented between 2007 and 2010. These oils are compounded for use in all
applications with diesel fuels ranging in sulfur content up to 0.0015% by
weight.

These oils are especially effective to sustain emission control system durability,
where NOX adsorbers, particulate filters and other advanced aftertreatment
systems are used. Optimum protection is provided control of catalyst
poisoning, particulate filter blocking, piston deposits, low and high temperature
stability, soot handling properties, oxidative thickening, foaming, and viscosity
loss due to shear.

Since PC-10 oils are compounded for optimum in engines with advanced
aftertreatment systems, they may not be suitable for use where API CI-4, CH-4,
CG-4 and CF-4 are recommended. Consult your oil supplier regarding use in
equipment calling for those API Service Categories.
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NCET Proposal Elements

Need for category validated

Feasibility (WAR review 11/18/02 minutes
& draft position statement)

Preliminary Timeline Established V

Category language drafted - EMA Review
PendingV

Funding proposal (Report initiation of
funding group activity)
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NCET Draft Proposal and
Recommended Guidelines

* To Be Completed, before DEOAP Phase 2
Proposal to API Lubricants Committee

» Target Date March 2003
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NCET Requests to ASTM
HDEOCP

 Form Task Force to Evaluate Methods for
Measuring Turbo Coking and Closed
Crankcase Ventilation Deposit Control

« Form Task Force to Evaluate Elastomer
Compatibility Control Methodology for PC-
10 Oils

 Form Task Force to Evaluate Used Oil
HT/HS Method and Used O1l Source
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NCET Requests to ASTM
HDEOCP

 Form Task Force to Evaluate Shear Stability

Test Method for PC-10 and Correlation
Data

 Form Task Force to Develop an Ultra-Low
Sulfur Test Fuel Specification for PC-10
Engine Testing.

6€ J0 6€ ‘¥ INFJWHOVLLY



Viscosity @ 100°C
(cSt)

6.0L-3564 3300RPM 330 HP Full Load
Shear Comparison (15W40)
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cSt

6.0L V8 Fleet
Viscosity @ 100 C
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Mack Field Experience

Engine Oil Shear

Viscosity
[
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ATTACHMENT 7

: Two North LaSalle Street
Engme Suite 2200
Manufacturers  chicago, lliinois 60602
Association Tel: 312/827-8700

. Fax: 312/827-8737
www.enginemanufacturers.org

Heavy Duty Engine Oil Class Panel Voting

EMA Ok With Current 7 Producers & 7 Users

If Membership Changes in Future, EMA Would Like
To Maintain Same Voting Balance ( Weighted )

EMA Would Prefer Class Panel as Final Ballot

However for Ballot to Move from Class Panel to

Ballot we Would Need to Define Voting Rules

( What Percentage of Positive Votes Required )
51% or 66% ?



SOUTHWEST RESEARCH INSTITUTE ™

FUELS AND LUBRICANTS RESEARCH
DEPARTMENT

CAT 1IMPC
L.oss of Side Clearance

Presented by —-\““

R >
Jim McCord : (

==

Dec. 2002
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Caterpillar IMPC LSC

LSC parameter appears to be random and redundant.

Approximately 25% of references and candidates

experience LSC

98% of candidates that have failed LSC had failed at

least one other critical parameter.

The surveillance panel agreed (9 to 0) to recommend

that LSC be eliminated as a Pass/Fail parameter for
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the CF category.
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