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HEAVY-DUTY ENGINE OIL CLASSIFICATION PANEL
OF
ASTM D02.B0.02
June 21, 2005
Pittsburgh Hilton Hotel — Pittsburgh, PA

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. Request “B” ballot of D4485 for using ISM results as an alternative to M-11EGR. McGeehan

2. Request “B” ballot of D4485 for using T-10 results in lieu of T-9 results. McGeehan

3. Send letter to API requesting input on the T-10 for T-6 issue. McGeehan

4. Form Sulfated Ash Task Force. HDEOCP
MINUTES

1.0 Call to Order

1.1 The Heavy Duty Engine Qil Classification Panel (HDEOCP) was called to order by
Chairman Jim McGeehan at 1:10 p.m. on Tuesday, June 21, 2005, in Grand Ballroom 4
of the Pittsburgh Hilton Hotel. There were 20 members present or represented and
approximately 56 guests present. The attendance list is shown as Attachment 2.

2.0 Agenda

2.1 The published agenda (see Attachment 1) was reviewed. Review of the ISM was
requested during the matrix test status reports and agreed upon.

3.0 Minutes

3.1 The minutes of the March 31, 2005 meeting were approved as issued.
4.0 Membership

4.1 There were no membership changes.
50  C13 1% Round Results

5.1 Tom Franklin and Abdul Cassim presented the results from the first six C13 matrix tests.
See Attachment 3.

5.2 Jim Rutherford presented his statistical analysis of the C13 testing thus far. See
Attachment 4. At this time, there is statistically significant discrimination between oils of
interest, on oil consumption, but not on piston deposits.

5.3 Abdul Cassim moved that C13 matrix testing continue, seconded by Greg Shank. The
motion passed with 18 for, 0 against, 0 abstain
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6.0

7.0

8.0

9.0

10.0

PC-10 Matrix Status

6.1 John Zalar reported on the status of PC-10 matrix tests, along with projected matrix
completion dates. See Attachment 5. There have been aborted tests in each of the test
types, delaying their projected matrix completion dates. Of most significance overall, the
C13 abort occurred in a proposed 4 run matrix stand at a lab that has both a 4 run stand
and a 3 run stand. If that stand could be switched to the 3 run designation, then no
overall matrix completion time would be lost. The C13 Surveillance Panel and
statisticians should consider this possibility.

ISM Merit System

71 Jim Rutherford presented a proposed “merit” system for use with the ISM in PC-10. See
Attachment 6. The “anchor” points shown were arrived at in consultation with Cummins
and are intended as initial proposals.

PC-10 Program Timeline

8.1 Bill Runkle presented the current PC-10 timeline (Attachment 7) which shows API first
licensing occurring in early 2007. The ACC analysis of time required after matrix
completion is shown as Attachment 8.

Sulfated Ash

9.1 Bill Kleiser presented concerns with method D874 and sulfated ash limits for PC-10. See
Attachment 9. Discussion from the floor indicated this matter was already thoroughly
discussed by the Chemical Limits Task Force and no better solution found, but Sub-
Committee 3 has not yet been asked to refine D874. Jim McGeehan showed D874
results he had obtained from 3 labs on the same oil. See Attachment 10.

9.2 Bill Kleiser moved and Greg Shank seconded that a task force be formed to develop an
improved procedure for obtaining “bias free” D874 sulfated ash results. The motion
passed with 16 for, 1 against and 1 abstain.

Exit Ballot Review

10.1  Jim McGeehan displayed the ISM for M-11 EGR exit ballot results. See Attachment 11.
10.1.1 Lew Williams and Phil Scinto presented the reasons for their negative vote on the

proposed ISM limits for demonstrating M-11 EGR equivalency. See Attachment
12. Lubrizol and Cummins feel the balloted crosshead wear limits would let oil
1004 pass most of the time and are thus, too mild. Lew indicated Lubrizol would
drop their negative if the crosshead wear limits were revised to values which oil
1004 would not likely pass. Lew moved and Dave Stehouwer seconded a
proposal that the ISM crosshead wear limits, to qualify an oil as passing the M-11
EGR, be established at 6.7 for one test, 7.37 for two tests and 7.67 for three
tests. After much discussion those 1, 2 & 3 test limits were revised to 7.5, 7.8 &
7.9. The revised motion passed with 18 for, 0 against, 0 abstain.

10.2  Jim McGeehan displayed the 13% Noack exit ballot results. See Attachment 13.
10.2.1 Although there were no negatives, there was some discussion on why the 10W-
30 grade is allowed up to 15% and not all 10W-X grades.

10.3 The T-10 for T-6 exit ballot results were shown, see Attachment 14.

10.3.1 Bill Kleiser stated that since there is no direct data available for the same oil in
both tests, there is no technical justification for establishing a correlation. He
then moved that we do not have an established correlation between the T-10 and
T-6. Robert Stockwell seconded the motion, which failed with a 2 for, 4 against,
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12.0

13.0

14.0

15.0

12 abstention vote. A letter will be sent to API, requesting their position on the T-
10 for T-6 issue.

10.4  The T-10 for T-9 exit ballot results were shown, see Attachment 15. There was no
discussion.

10.5 Exit Ballots, General

10.5.1 Tom Cousineau raised the issue of significant digits used in the ISM exit ballot
limits. Charlie Passut moved and Dave Stehouwer seconded that oil filter delta
pressure (OFDP) and sludge rating limits be rounded as follows: OFDP to 55, 67,
74 for 1, 2 & 3 tests; Sludge to 8.1, 8.0, 8.0 for 1, 2 & 3 tests. The motion passed
unanimously, via voice vote.

10.5.2 Tom Cousineau has requested that all exit ballot tally sheets and comments be
incorporated in future HDEOCP minutes.

10.5.3 ISM limits will be balloted in Sub-Committee B, for inclusion in D4485 as an
alternative to the M-11 EGR.

10.5.4 For completeness, Exit ballot results for the ISB and T-12 matrix readiness are

included as Attachments 18 and 19.
Valve Train Wear Task Force
11.1 Heather Kelly reported on the VTWTF efforts to date. See Attachment 16.

Oxidation Test

12.1  Jim McGeehan reviewed a chart of potential PC-10 tests (see Attachment 17) and in
particular the Sequence IlIF & IlIG tests. EMA agreed to not consider the IlIF test for PC-
10 and they may be able to decide on the oxidation requirements by the September
meeting.

Other Business

13.1 Patrick Lai announced that the 6V92 test may soon become unavailable and thus put the
CF-2 category in jeopardy.

13.2  Doug King of Dupont was introduced as the new “Vamac” contact.

Next Meeting

14.1  The next meeting will likely be held toward the end of September, probably in Chicago.

Adjournment

15.1  The meeting was adjourned at 4:29 p.m.

Submitted by:

Jim Wells
Secretary to the HDEOCP



Final Agenda ATTACHMENT 1
ASTMSECTION D.02.B0O.02
HEAVY-DUTY ENGINE OIL CLASSIFICATION PANELS

Hilton Pittsburgh & Tower; Pittsburgh, PA
Tuesday June 21 2005
1:00pm-5:00 pm

Chairman/ Secretary: Jim Mc¢ Geehan/Jim Wells

Purpose: PC-10

Desired Outcomes: Complete PC-10 on time

TOPIC PROCESS WHO TIME

Agenda Review e Desired Outcomes & Agenda Group 1:00-1:10
Minutes Approval e March 31st 2005 Group 1:10-1:20
Membership e Changes: Additions Jim Mc Geehan 1:20-1:30
Caterpillar C13 Task- e Results of first seven tests in Tom Frankline 1:30-2:00
Force report C13 as required by HDMO panel
Matrix Status e Cummins ISB; Mack T-12; John Zalar 2:00-2:30

Caterpillar C13. (Program Manager)

e Results to date

e Timing of completion

Program Timing e Technology Demonstration and Bill Runkle 2:30-3:00
limits; Minimum Product
Qualification Interval and API

Licensing.
Sulfated Ash e Precision of ASTM D 874: issues Bill Kleiser 3:00-3:15
Exit Criteria Ballots e Mack T-10 to Mack T-9 limits Jim Mc Geehan 3:15-4:15

(20 affirmative and O negatives)

e Mack T-10 to Mack T-6 limits
(19 affirmative and one negative:
Oronite Orointe negative)

Bill Kleiser

e Cummins M11 EGR to Lewis Williams
Cummins ISM limits (19
affirmative and 2 negative:
Cummins and Lubrizol negative

David Stehouwer

votes)
Jim Mc Geehan
e Results of SAE 10W-30 Noack

volatility
Status of Cummins e Labs position on testing in M11 Group 4:15-4:30
M11 EGR test EGR or ISM
VTW Task Force e Report Status Heather DeBaun 4:30-4:45
Report
PC-10 Test Summary e List tests: Jim Mc Geehan 4:45-5:00

e [IIF/IIG or Mack T-12
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1220 L St.,, NW

Washington, DC 20005-4070
202-682-8182, FAX 202-962-4739
bachelder@api.org

Baranescu, Rodica A.

International Truck & Engine Corp.
10400 West North Ave.

Melrose Park, IL 60160

708-865-3717, FAX 708-865-3000
rodica.baranescu@nav-international.co

Belay, Mesfin

Detroit Diesel Corp.

13400 W. Outer Dr., K15

Detroit, Ml 48239-4001
313-592-5970, FAX 313-592-5952
mesfin.belay@detroitdiesel.com

Buck, Ron

Test Engineering, Inc.

12718 Cimmaron Path

San Antonio, TX 78249

(210) 877-0221, FAX (210) 690-1959
rbuck@tei-net.com

Cassim, Abdul H.

Caterpillar Inc.

Bldg. H3000 - Dk 13

RT#29 @ Old Galena Rd.

P.O. Box 4000

Mossville, IL 61552-0610
309-578-9096, FAX 309-578-1485
cassim_abdul_h@cat.com
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Barajas, Anthony

Southwest Research Institute

PO Drawer 28510

San Antonio, TX 78228-0510

(210) 522-2997, FAX (210) 684-7523
anthony.barajas@swri.org

Bates, Terry

Manesty Consultant Ltd.

50 Tower Rd. North

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

Bjornen, Kay J.

ConocoPhillips

1000 S. Pine St.

P.O. Box 1267

Ponca City, OK 74602-1267

, FAX
kay.k.bjornen@conocophillips.com

Carter, James E.

Haltermann Products

1201 South Sheldon Rd., P.O. Box
Channelview, TX 77530-0429
517-347-4947, FAX 517-347-1024
jecarter@dow.com

Chao, Kenneth K.

John Deere

P.O. Box 8000

Waterloo, 1A 50704-8000
319-292-8459, FAX 319-292-8441
chaokennethk@jdcorp.deere.com
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Cooper, Mark

Chevron Oronite

4502 Centerview Drive, Suite 210
San Antonio, TX 78228

(210) 731-5606, FAX (210) 731-5699
mawc@chevrontexaco.com

Cousineau, Thomas J.

Afton Chemical Co.

500 Spring S.

P.O. Box 2158

Richmond, VA 23217-2158
804-788-6282, FAX 804-788-6244
tom.cousineau@aftonchemical.com

DeBaun, Heather J.

International Truck & Engine Corp.
10400 West North Ave.

Melrose Park, IL 60160

708-865-3788, FAX 708-865-4169
heather.debaun@nav-international.com

Dietzmann, Harry E.

Southwest Research Institute

PO Drawer 28510

San Antonio, TX 78228-0510

(210) 522-2647, FAX (210) 522-3658
harry.dietzmann@swri.org

Evans, Joan

Infineum

1900 E. Linden Ave.
Linden, NJ 07036
908-474-6510, FAX
joan.evans@infineum.com
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ChevronTexaco Global Lubricants
100 Chevron Way

Richmond, CA 94802-0627
510-242-3368, FAX 510-242-3758
mcou@chevrontexaco.com

Cummiskey, Helen M.

American Refining Group

77 N. Kendall Ave.

Bradford, PA 16701
814-368-1413, FAX 814-368-1328
hcummiskey@amref.com

Devlin, Cathy C.

Afton Chemical

500 Spring St.

Richmond, VA 23219
804-788-6316, FAX 804-788-6388
cathy.devlin@aftonchemical.com

Dragent, David
Petro-Canada Lubricants
2489 N. Sheridan Way
Mississauga, Ontario
(905) 804-4692, FAX
dragent@petro-canada.cn

Farber, Frank M.

ASTM - TMC

6555 Penn Ave.

Pittsburgh, PA 15206
412-365-1030, FAX 412-365-1047
fmf@astmtmc.cmu.edu
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Fernandez, Frank

Chevron Oronite

4502 Centerview Dr., Suite 210

San Antonio, TX 78228

(210) 731-5603, FAX (210) 731-5699
ffer@chevrontexaco.com

Franklin, Thomas M.

PerkinElmer

5404 Bandera Rd.

San Antonio, TX 78238

(210) 647-9446, FAX (210) 523-4607
tom.franklin@perkinelmer.com

Frick, John

CITGO Petroleum Corp.

6100 South Yale Ave.

P.O. Box 3758

Tulsa, OK 74102

918-495-5929, FAX 918-495-5022
jfrick@citgo.com

Gault, Roger

EMA

2 North LaSalle St.
Suite 2200

Chicago, IL 60602
312-827-8742, FAX
rgault@emamail.org

Goshorn, Kenneth D.

Volvo Mack

13302 Pennsylvania Ave.
Hagerstown, MD 21742
301-790-5848, FAX 301-790-5605
kenneth.goshorn@volvo.com
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Fetterman, G. Pat

Infineum USA, LP

P.O. Box 735

Linden, NJ 07036

908-474-3099, FAX 908-474-3363
pat.fetterman@infineum.com

Franklin, Joseph M.

PerkinElmer Automotive Research
5404 Bandera Rd.

San Antonio, TX 78238
210-523-4671, FAX 210-681-8300
joe.franklin@perkinelmer.com

Funk, Raymond

Citgo Petroleum Corp.

P.O. Box 3758

Tulsa, OK 74102

(918) 495-5931, FAX (918) 495-5912
rfunk1@citgo.com

Glaser, John

Perkin EImer Automotive Research
5404 Bandera Road

San Antonio, TX 78238

(210) 647-9459, FAX (210) 523-4607
john.glaser@perkinelmer.com

Grant, Lee J.

Southwest Research Institute

PO Drawer 28510

San Antonio, TX 78228-0510

(210) 522-5004, FAX (210) 684-7530
lee.grant@swri.org
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Haffner, Steven G.

Infineum

1900 E. Linden Ave.

Linden, NJ 07036

908-474-2549, FAX 908-474-7939
steven.haffner@infineum.com

Harris, Raymond B.

PPC Lubricants

245 Green Lane Dr.

Camp Hill, PA 17011

(717) 939-0747, FAX (717) 761-6051
hcmgt@aol.com

Hope, Ken

Chevron Phillips Chemical Co. LP
1862 Kingwood Dr.

Kingwood, TX 77339

(281) 359-6519, FAX
hopekd@cpchem.com

Kennedy, Steve

ExxonMobil R&E

Billingsport Rd.

Paulsboro, NJ 08066
856-224-2432, FAX 856-224-3613
steven.kennedy@exxonmobil.com

Klein, Rick

Oronite

143 Cady Center, #226

Northville, Ml 48167

(248) 380-0625, FAX (248) 380-0287
rmkl@chevrontexaco.com
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Harold, Scott

Ciba Spec. Chemicals

540 White Plains Rd.

Tarrytown, NY 10591
914-785-4226, FAX 914-785-4249
scott.harold@cibasc.com

Herzog, Steven

RohMax USA Inc

723 Electronic Drive

Horsham, PA 19044-2228

(215) 706-5817, FAX (215) 706-5801
steven.herzog@degussa.com

Jetter, Steven M.

ExxonMobil R&E

600 Billingsport Rd.

Paulsboro, NJ 08066

(856) 224-2867, FAX (856) 224-3613
steven.m.jetter@email.mobil.com

King, Douglas D.

Dupont

P.O. Box 80712

Wilmington, DE 19880-0712
302-999-2850, FAX 302-999-4822
douglas.d.king@usa.dupont.com

Kleiser, Bill

Chevron Oronite Technology

100 Chevron Way

Richmond, CA 94802
510-242-3027, FAX 510-242-3173
wmkl@chevrontexaco.com
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Kuntschik, Larry
ILMA

2507 Colby Bend Ln
Katy, TX 77450
281-693-2410, FAX
Ifkuntschik@aol.com

Loomis, Ron

Lubrizol

29400 Lakeland Blvd.
Wickliffe, OH 44092

, FAX
rol@lubrizol.com

Lynskey, Mike

BP

9300 Pulaski Highway

Baltimore, MD 21220
410-682-9484, FAX 410-682-9408
lynskem@bp.com

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

(703) 416-7284, FAX
david.vmc@verizon.net

McMillan, Michael L.

GM R&D

30500 Mound Road, MC 480-106-160
Warren, M| 48090-9055
586-986-1935, FAX 586-986-2094
michael.l.mcmillan@gm.com
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Lai, Patrick K.S.

Imperial Qil

453 Christina St., S

Sarnia, Ontario N7T 8C8

(519) 339-5611, FAX (519) 339-5866
patrick.k.lai@esso.ca

Ludwig, Daniel

RSI

4139 Gardendale, Ste 205

San Antonio, TX 78229
210-314-2680, FAX
dan.ludwig@registration-systems.com

Matson, Mark L.

Marathon Ashland Petroleum LLC
539 S. Main

Findlay, OH 45840

(419) 421-4239, FAX (419) 427-4467
mimatson@maplic.com

McGeehan, Jim

Chevron Global Lubricants

100 Chevron Way

Richmond, CA 94802
510-242-2268, FAX 510-242-3758
jlam@chevrontexaco.com

Moritz, Jim

PerkinElmer AR

5404 Bandera Rd.

San Antonio, TX 78238

(210) 523-4601, FAX (210) 523-4607
jim.moritz@perkinelmer.com
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Mount, Jerry

Lubrizol

3000 Town Center, Ste. 1404
Southfield, M1 48075
248-368-1559, FAX
wgm@lubrizol.com

Nash, William Don

Flint Hills Resources

12220 Rock Oak Place

The Woodlands, TX 77380
281-292-9624, FAX 316-828-9624
don.nash@fhr.com

Parry, Barb

Newalta Corp.

130 Forester St.

North Vancouver, BC V7H 2M9
(604) 924-2703, FAX (604) 929-8371
bparry@newalta.com

Riley, Michael J.

Ford

21500 Oakwood Blvd., POEE MD#44
Dearborn, Ml 48121

313-390-3059, FAX 313-845-3169
mriley2@ford.com

Runkle Jr., William A.

Valvoline Company

LA-GN

P.O. Box 14000

Lexington, KY 40512-4000

(859) 357-7686, FAX (859) 357-7610
wrunkle@ashland.com
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Nann Consultants Inc.

59 Edgehill Drive

Wappinger Falls, NY 12590

(845) 297-4333, FAX (845) 297-4334
norbnann1@aol.com

Olree, Robert

GM Powertrain

823 Joslyn Rd.

Pontiac, Ml 48340-2920
248-857-9989, FAX
robert.olree@gm.com

Passut, Charles A.

Afton Chemical Co.

500 Spring St.

P.O. Box 2158

Richmond, VA 23218-2158
804-788-6372, FAX 804-788-6388
charlie.passut@aftonchemical.com

Rosenbaum, John

ChevronTexaco Global Base Oils
100 Chevron Way

Richmond, CA 94802-0627

(510) 242-5673, FAX (510) 242-3758
rosj@chevrontexaco.com

Rutherford, James A.

Chevron Oronite

100 Chevron Way

Richmond, CA 94802-0627
510-242-3410, FAX 510-242-1930
jaru@chevrontexaco.com
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734-289-2801, FAX 734-289-2805
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(905) 632-1568, FAX (905) 333-8194
rdtharby@aol.com
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Detroit Diesel Inc.

13400 W. Outer Drive
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scott.zechiel@detroitdiesel.com
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Caterpillar C13 Test Matrix Update

Phase 1 Tests: 7 Tests authorized

8 Tests started

1 Test Aborted

6 Completed

First round completed by June 22.

June 20, 2005
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CONFIDENTIAL June 20, 2005
C13 Test Status

1. Oil PC10G - 3 tests included in Matrix Completed
2. OIil PC10G Oil consumption repeats with Oil D tests
3. Averages of Oil Cons of Oil D and Oil G runs similar
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CONFIDENTIAL

C13 Test Status

June 20, 2005

% OC Increase

OC Delta
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CONFIDENTIAL June 20, 2005
C13 Test Status

—~ 80

% 70

:; 60 -

g 50 ~

O 40 -

—= 30 -

O

o 20 -

o 10 -

D O \ \ \ \ \ \ \ \ \
O O OV QO Q0 UORXRRX K LELT T DT
Q7 Q7 Q7 VW A A QY QY QY QY Q" QA

& O OO OO O S

Slide 4 of 9 WERPILLAH“’

6 40 ¥ '€ LNJNHOVLLY



JWells
ATTACHMENT 3, 4 OF 9


CONFIDENTIAL
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CONFIDENTIAL

Percentage OC Increase
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CONFIDENTIAL June 20, 2005
C13 Test Status

1. Oil G and Oil D piston deposits appear similar with
good repeatability/reproducibility.

2. Wait for full data package to be delivered to TMC
before final conclusions can be made.

3. Need to consider PC-10 matrix oil performance

Slide 7 of 9 WERPILLAH“’
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CONFIDENTIAL June 20, 2005
C13 Test Way Forward

1. Repeatability/Reproducibility of Oil D with PC10G
with OC

2. Discrimination between Oil A and PC10G, D.

3. Discrimination between PC10G and PC10B

4. PC10B and PC10E Similar to Oil A

6 40 8 ‘€ LNJWHOVLLY
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CONFIDENTIAL

C13 Test Status

June 20, 2005

Possible Qils
Pass Limit| A |D, PC10G| PC10B | PCIOE
Delta OC 25 F P - F
OCONPINC | 50 F D : F
ATGC 50 F D D P
ATLC 30 F P P i
TGFAVG 48 F D D .
ATLHC 10 F P D > s
—_
ol 0 & | BT oo CATERPILLAR'
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Summary

June 20, 2005 Cat C13 First Six
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Run #1

Run #2

Run #3

Run #4

Run #5

T-12 Matrix

Lab A Lab B LabD Lab G

Invalid

820-2

Timeline
25-May
27-Jun

18-Jul
8-Aug

22-Aug

J. L. Zalar
6/20/05
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Run #1

Run #2

Run #3

Run #4

Run #5

Run #6

ISB Matrix

Lab A Lab B Lab G Lab G
PC10B | Aborted | PC10B
Running | Aborted | Running | Running

Timeline
6-Jun
27-Jun
18-Jul
8-Aug
24-Aug
14-Sep

J. L. Zalar
6/20/05
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Run #1

Run #2

Run #3

Run #4

Run #5

C13 Matrix

Lab A Lab A Lab B Lab D Lab F Lab G Lab G

Aborted

Timeline
11-Jun
28-Jul

25-Aug
22-Sep

13-Oct

J. L. Zalar
6/20/05
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Proposed Cummins ISM Merit Rating System
presented to

Cummins Surveillance Panel

June 20, 2005
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Merit Rating System Terms

- Anchor - if an oil averaged exactly at the anchor
for each criterion, it would be a borderline oil

- Maximum - limit of acceptable performance for
an individual criterion

- Minimum - best possible performance for an
individual criterion, or better number gives no
better performance

- Weight -- relative contribution of individual
criterion to total merit

June 20, 2005 2
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Proposed Merit Rating System

- A result at or below the anchors for all five criteria
would pass the test.

-If any of the five criteria results is above the
maximum, the test fails.

- If results are below the maximums for all five
criteria but one or more results is above the anchors,
a mathematical system determines whether marginal
numbers above the anchors are compensated by
better than anchor results on other criteria.

June 20, 2005 3
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Straw Man Parameters

Crosshead Top Ring | Qil Filter | Adjusting Screw
Criterion | Weight Loss | Weight Loss | Delta P Weight Loss | Sludge

I A R R R B
Maximum| 65 | 90 | 25 | = 45 | 86 |
| Anchor | 50 | 65 | 12 | 30 | 90 |

June 20, 2005 4
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Multiple Test Acceptance Procedure

- Multiple test evaluation would consist of averaging
the five individual criteria across multiple tests. The
Cummins ISM Merit Rating System would be applied
to the averages for the criteria.

June 20, 2005
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Examples Using Hypothetical Test Results

Adjusting
Crosshead Top Ring Screw Calculated Final
Weight Weight Oil Filter Weight Merit Merit
Loss Loss Delta P Loss Sludge

Borderline 5.0 91 12 30 9.0
s
30

One parameter
can make up for
another
i
-
Beyond Limit

Fellie 3.5 20 5 46 9.5
3.5 20 5 15 8.5

June 20, 2005 6
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June 20, 2005

Values for Matrix Oil Tests

Adjusting
Crosshead Top Ring Screw Calculated Final
Weight Weight Oil Filter Weight Merit Merit
Loss Loss Delta P Loss Sludge

| 83 61 35| 139] 90| -1558  Fail |
| 74  72] 238]  155]  9.0] -5618  Fail |
| 94] 62 24 138] 90| -1483  Fail
| 78] 64 110  59] 89 -1764  Fail |
8.5
57 571 9o 20 92| 1253 1253 |
46|  44] 10 38| 90| 1134 1134
44
24| 68 7| 24| 90| 1470 1470
7.0 9.1
47
4.9
59| 76| 10| 137] 86| -874  Fail |
5.9

6 40 £ ‘9 LINJWHOVLLY



Potential Criteria Contributions

shead YWeight Loss m Top Ring Weight Loss O Qil Filter Delta P OAdjusting Scre eight Loss

Mini 5 @ 5
Inimum = = =

Pad
e

W Sludge

June 20, 2005
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Benefits of Merit System

More cost effective testing

Consistent with reducing the time between ASTM
acceptance and first date of API licensing

Allows test developer to weight individual criteria
Adds incentive for improved performance
Flexibility in setting up system

Easier to gain consensus on limits

June 20, 2005
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PC-10 NCDT STATUS
REPORT

ASTM HDEOCP
Pittsburgh, PA
June 21, 2005
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Category Timing

NCDT Conference Call
May 4, 2005
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16 Week Matrix Timeline

2005

2008

2007

Task Name Start Finish atrd [atrd (a2 [atrs [ otrd (ot [otr2 Qs [otrd o1 [atr2

EMA Request Wied Q02502 1 Wed 9525002

NCET Activity Thu @602 Tue 32503

NCDT Activity Wed 3126103

Funding Group Mon 27303

New Test Development Wied 8/25/02

New Test Discrimination Fri 12104

Matrix Design Thu /1104

Chemical Limits Selection Mon 33103 Tue Bi22/04

Select Matrix Qils Wed 62304 Tue 12710

Matrix Oil Prep Ved 12/5/04 Fri 441105

Accept Parameters/Tests Tue 622104 Thu 36310

Matrix Testing Wed 505 Wed B35

Analyze Matrix Thu 84005 Man /503

Select Reference Qils Tue B4 Mon BI85 3

HDEOCP Test Acceptance Frigmis — Fri 816105 E

Technology Demonstration & Limits Approval ThuBMOS|  Wed 1H05 >

ASTM D-2, SC-B Ballot & Approval Thu 35106 | Men 10123105 %

APl Lubes Committee Final Approval Thu 1/5/06 | Mon 2/13/06 =

Minimum Product Qualification Interval Tue 211406 | Tue 11406 N

API LiCEHSing Wed 11415506 Tue 341307 91
Fri 941106 Fri 12529506 C_JS

Engines in Field
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Request to ACC

e Define Set of Assumptions for Technology
Demonstration & Product Qualification
Periods

— Likely number of required tests
— Estimated stand availability
— Other factors

e Estimate Minimum and Maximum Time
Requirements for Each Period
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NCDT ACTION

e Review ACC Estimates
 Monitor Matrix Process

e Recommend Revised First License Date
Based on These Criteria
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PC-10 NCDT STATUS
REPORT

APl LUBRICANTS COMMITTEE
Houston, TX
May 10, 2005
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PC-10 TEST MATRIX

PC-10 Tests Total Test Runs Sponsored Test Runs
Caterpillar C13 26 14
Cummins ISB 15 8
Mack T-12 16 8

Caterpillar C13 Cummins ISB Mack T-12
Lab Lab ACC/API/EMA Lab ACC/API/IEMA Lab ACC/API/IEMA
Financed Financed Financed Financed Financed Financed
Runs Runs Runs Runs Runs Runs
PerkinElmer 3 4 3 4 2 2
SwRI 3 4 2 2 2 2
Afton Chemical 2 2 0 0 2 2
ExxonMobil 2 2 0 0 0 0 [>3
Lubrizol 2 2 2 2 2 2 |z
Totals 12 14 7 8 8 8 |=
26 15 16 =
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Attachment 1: PC-10 Matrix Summary

Test Cummins ISB Mack T-12 Cat C13
MDTF Design B-1 C-1 D-1
Number of Stands 4 4 7
Number of Labs 3 4 5
Number of Oils 3 3 7
Oil Codes TMC 830 TMC 820 PC-10Ato F
PC-10B PC-10B Oil D
PC-10E PC-10E
Total Number of Tests 15 16 26
Calibration Tests 7 8 12
Sponsored tests 8 8 14
Number of Tests / Stand 4,3,4,4 4,4,4,4 4,3,434.44
Number of Tests / Oil 55,5 5,5,6 6,6,3,3,3,2

+3 0on Oil D
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PC-10 Timeline - 16 Week Matrix

2005 2006 2007
Task Name Start Finish — [Gtr4 [Gtr1 [Gtr2 [Gted [Gted [Girt [Gte2 [Gtr 3 [ Gtrd [Qtr 1 | Gir 2
EMA Request Wied Q02502 1 Wed 9525002
NCET Activity Thu @602 Tue 32503
NCDT Activity Wed 3126103
Funding Group Mon 27303
New Test Development Wied 8/25/02
New Test Discrimination Fri 12104
Matrix Design Thu /1104
Chemical Limits Selection Mon 33103 Tue Bi22/04
Select Matrix Qils Wed 62304 Tue 12710
Matrix Oil Prep Ved 12/5/04 Fri 441105
Accept Parameters/Tests Tue 622104 Thu 36310
Matrix Testing Wed 505 Wed B35
Analyze Matrix Thu 84005 Man /503
Select Reference Qils Tue B4 Mon B0
HDEOCP Test Acceptance Frigmis — Fri 816105 >
Technology Demonstration & Limits Approval ThuBMOS|  Wed 1H05 C;)'
ASTM D-2, SC-B Ballot & Approval Thu J/8/T6 | Men 10/23108 %
APl Lubes Committee Final Approval Thu 1/5/06 | Mon 2/13/06 2
Minimum Product Qualification Interval Tus 214/05 | Tus 11414/06 ~
API Licensing Wed T1A508  Tue 31307 o
Engines in Field Fri@flD6  Fri12/2006 =
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19 Week Matrix Timeline

2005 2006 2007
Task Matme Start Finizh Ctr 1[Gt 2 [Oted [ citrd [Ctrd | Gt 2

NCDT Activity VWed 3/26/03 Fri 2/3/06
Funding Group Mon 20303 Tue 21105
New Test Development Wed /2502 Wed 312105
New Test Discrimination Fri1/2i04  Wed 3i2/05
Matrix Design Thu 44104 Tue 127104
Chemical Limits Selection Mon 33103 Tue G22/04
Select Matrix Qils Wied 62304 Tue 127/04
Matrix Qil Prep Wed 12/804 Fri 441105
Accept Parameters/Tests Tue 622104 Thu 3/31105
Matrix Testing Wed 5405 Fri 930005

Anﬂlyze Matrix Mo 105305 | Wed 115205 5

_|

i >

Select Reference Qils Tue 61104 | Mon 9/13/05 o

HDEOCP Test Acceptance Thu 117305 Won 11705 =

- - - Z

Technology Demonstration & Limits Approval  Mn'0%05 Moneste 5

ASTM D-2, SC-B Ballot & Approval Fri 412105 | Mon 10:23/08 =

APl Lubes Committee Final Approval Tue 4H/06|  Thu 5#4/08 e)

Minimum Product Qualification Interval Tus 4406 | Thu 144407 ®
API Licensing Fri1/s07  Thu SI307
Engines in Field FrigMme  Mon 52107
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Category Timing

NCDT Conference Call
June 16, 2005
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Current Estimated Timeline

Task Mame Start Finizsh

2005 2005 2007
NCDT Activity \Wied 3126003 Fri 2/3/06 & et
Funding Group Mon 2303 Tue 20010
New Test Development Wied 912502 Wied 3/2/0
New Test Discrimination Fri1i2i04  ed 3200
Matrix Design Thu 41104 Tue 127710
Chemical Limits Selection hon 33103 Tue B22004
Select Matrix Qils Wed 62304 Tue 12/7.04
Matrix Oil Prep Wed 12/504 Fri 4405
Accept Parameters/Tests Tue 622104 Thu 343170 _
Matrix Testing Wed 554005 Fri 100 4005 g
Analyze Matrix Wan 10M 705 Wed 11M605 CI)
Select Reference Qils Tue 604 Fri 10410 E
HDEOCP Test Acceptance Thu TTA7/03) Mon T1/21.05 2
Technology Demonstration & Limits Approval "o '917/05  MenaA7is =
ASTM D-2, SC-B Ballot & Approval Fri4/21/06| WMon 10/23/06 %
APl Lubes Committee Final Approval Tue 4/18/06|  Thu 5118106 ®
Minimum Product Qualification Interval Tue 411806 Thu 171807
API Licensing Fri1A9M7  Thu SHTIO7
Engines in Field Frigiing  Mon 52107
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From: Doug_Anderson@americanchemistry.com

Sent: Monday, June 13, 2005 9:33 AM

To: alex@chevrontexaco.com

Cc: wrunkle@ashland.com; greg.shank@macktrucks.com;
Jiam@chevrontexaco.com; Kevin Ferrick; lawm@lubrizol._com;
christy_milstead@americanchemistry.com

Subject: PC-10 Technology Demonstration

Importance: High
June 13, 2005

To: West Alexander, Chairman APl LC,

Dear West,

At the May 10, 2005 APl LC meeting in Houston you requested that the ACC
PAPTG provide an estimate of the time ACC needs for the technology
demonstration and candidate approval period for our PC-10 programs. The
basis for your request is the fact that industry is 5 months behind on
the original PC-10 timeline due to delays iIn engine test development, and
the NCDT and APl LC need to determine if remaining steps in the PC-10
process can be shortened to allow first licensing on October 1, 2006 to
meet the

EMA®"s request. APl LC requested the estimate of the time ACC needed to
complete our testing programs so a revised PC-10 timeline and first
licensing date can be established that is realistic and fair to all
stakeholders. ACC PAPTG discussed the APl LC request at our May 18, 2005
meeting and has agreed to respond in two phases.

Phase one, ACC PAPTG will estimate the total time required for the
technology demonstration and candidate approval periods based on two

recent past categories; CH-4 and Cl-4. The estimated total time required is
the

time needed from the completion of the PC-10 precision and BOl matrix

until first licensing by APl of PC-10 oils. We will not estimate a date of
first licensing but rather the time period needed from the completion of
the

matrix which is unknown at this time to first APl licensing.

Phase two, ACC PAPTG will attempt to develop a methodology which can be
used to estimate the time required for the technology demonstration and
candidate testing period based on engine test availability, test length,
pass/fail estimates, number of stands, and number of programs needed to
cover all classes of oil marketers. To accomplish this, an ACC PAPTG
statistical group will meet early this week to develop a common
methodology all additive companies can use to estimate the time required.
After the

consensus methodology is developed, each individual PAPTG member will
estimate the time needed. The PAPTG manager will consolidate the
confidential individual estimates and prepare a draft ACC PAPTG
consensus estimate. (The process set out in Phase two is necessary to
protect the

highly confidential information needed to estimate approval times. ACC
PAPTG members cannot share information on the number or timing of our

81 40 €1 'L INFJWHOV.LLY
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individual programs.)

We will attempt to have the Phase one estimate done prior to the June 14
NCDT conference call on PC-10 timing. We are not in a position to

respond to you on the timing of Phase two at this time, but will do so as
soon

as this is possible.

Please be assured that the ACC PAPTG is seriously considering the APl LC
request for this information and will attempt to respond in a timely
way. However, to address the request we need to do so with appropriate
procedural steps to manage and protect the underlying confidential
business information. Please direct any comments and questions to

the PAPTG manager, Doug Anderson at 703-741-5616 or by email at
Doug_Anderson@americanchemistry.com.

Regards,

Lew Williams Joan Evans

PAPTG Vice Chair PAPTG Chair
HitH

W.D. (Doug) Anderson

Petroleum Additives Panel Manager/

Product Approval Protocol Task Group (PAPTG) Manager
American Chemistry Council

1300 Wilson Boulevard

Arlington, VA 22209

Office: 73-741-5616

Fax: 703-741-6091

Email: Doug_Anderson@americanchemistry.com

81 40 ¥1 'L INFJWHOVLLY
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Critical Considerations

The CI-4 process was not satisfactory and resulted in CI-4 Plus
There i1s higher complexity/greater uncertainty in PC-10

Test capacity, pass/fail ratio, and invalid test frequency Is
unknown

One more test in PC-10 than in Cl-4

— PC-10: Cummins ISM and ISB, Mack T-11 and T-12,
Caterpillar C-13

— CI-4: Cummins M-11 EGR, Mack T-8E and T-10, Caterpillar
1R

Advent of PC-10 chemical box requires establishment of new
core technology and limits formulating flexibility

8L 40 Gl ‘2 INJWHOVLLY
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Test Capacity Concerns

o Caterpillar 1R
— 504 hours, two-day turnaround (ca. 23 days total)
— Very high passing rate (>75%?)
— 137 tests run in first 15 months, about 9/month
* /5% passing rate, about 103 passes
o Caterpillar C-13
— 500 hours, six-day turnaround (ca. 27 days total)
— Passing rate unknown
« With a 50% passing rate, 200 tests are needed

— Assuming there are 10-13 C-13 stands in the industry,
each runs about one test/month,
about 15-20 months is required

81 40 91 L INJWHOVLLY



JWells
ATTACHMENT 7, 16 OF 18


ACC Viewpoint

PC-10 is revolutionary (more challenging, more
uncertainty), while APl CH-4 and CI-4 were
evolutionary (less challenging)

API CI-4 required fifteen months

Historical data and test differences for PC-10 indicate
the current PC-10 process can not be compressed
below that of API Cl-4

PC-10 will take fifteen months from end of matrix

81 40 /1 ‘2 INFWHOVLLY
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NCDT ACTION

e Meeting June 30 — Embassy Suites, ORD
Seek Way to Move First License Date

Increase Test Capacity?

Reduce Number of Tests Required?
Interchange Requirements?

Blanket Approvals for Chemistries?
Other ldeas?
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Analysis of AP| CH-4 and CIl-4
Testing Levels

asfe

ACC PAPTG
June 2005
AnE?Iritap o
1 Cou nﬁ :1I“5Jt rw-:

Mok i Porrike
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Introduction

 ACC has analyzed the RSI database to
determine the testing activity levels for the major
APl CH-4 and CIl-4 engine tests

* Quarterly analysis was conducted, rather than
monthly analysis, to reduce clutter

American

e
i'::-

Chemistry =<

2 Euu ncil T 118

Mok i Porrike
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Detalls

* API| CH-4 Specification

— The high level of testing activity is protracted,
probably due to evolving OEM specs

— Difficult to draw any conclusions

— Commencement of RSI registrations occurred
in mid-October 1997 (almost a full quarter)

American

e
i'::-

Chemistry =<

3 Euu ncil T 118
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Detalls

* API Cl-4 Specification
— The high level of testing activity is clear-cut
— Duration is 15-18 months

— Commencement of RSI registrations

* Cummins M-11 EGR and Mack T-10,
August 2001 (partial quarter)

« Caterpillar 1R, October 2001 (full quarter)
—Delay was due to the

Caterpillar 1Q/1R matrix A"Eﬁgﬁﬁ'i';tw _"
4 Council s cremies

Mok i Porrike
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APl CH-4 Tests — Composite

* Protracted,
API CH-4 Tests elongated testing

period, almost

@ Cumming M-11 | three years
 Mack T-9 || « Difficult to draw

: i ) | any conclusions
s T~ N OCateilar P [ =y omine

= ~ individual tests for
more information

4097 1095 2098 3098 4Q98 1099 2099 3099 4099 1000 2000 3000 4000 AMerican .=
Chemistry ¢
Council s cremies

Mok i Porrike
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Cummins M-11 Test

Cummins M-11 Test

4Q97 1Q98 2Q98 3Q98 4Q98 1Q99 2Q99 3Q99 4Q99 1Q00 2Q00 3Q00 4Q00

200-hour test

Six quarters,
~42 tests/quarter

Five quarters,
~33 tests/quarter

Likely due to
Cummins CES

20076 spec (300-
hour test)

Thereafter, less
than 10 tests/

quarter
American  _.=¥

Chemistry 7
Euu ncll i :'I..'Ir.u'ul_,-

Mok i Porrike
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Mack T-9 Test

Mack T-9 Test

4Q97 1Q98 2Q98 3098 4Q98 1Q99 2Q99 3Q99 4Q99 1Q00 2Q00 3QA0 4Q00

500-hour test

Four quarters,
~29 tests/quarter

Three quarters,
~19 tests/quarter

Thereafter, less
than 10 tests/
quarter

American oz

Chemistry 5
Council cooscnemisny

Mok i Porrike
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Caterpillar 1P Test

« 360-hour test
 Many tests

Caterpillar 1P Test

terminated

 Low passing rate

* Five quarters,
~47 tests/quarter

I * Four quarters,
+ ~25 tests/quarter

—  Thereafter, less
W than 15 tests/
1 quarter

HIRERIRIRi I

L on e | | | - American o
4Q97 1Q98 2Q93 3Q98 4Q98 1Q99 2Q99 3Q99 4Q99 1Q00 2Q00 3Q00 4Q00 Chemi stry :,,:_.

Euu ncil G CResiirry

Mok i Porrike
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AP| CH-4 Testing Summary

* An extended duration of high engine testing
activity levels occurred for APl CH-4 plus
subsequent OEM approvals

» Best estimate is five to eleven quarters, or about
15 to 33 months

+ Difficult to draw any conclusions, except that the
lower limit is about 15 months (based on the 1P)

American

asfe
i'::-
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API Cl-4 Tests — Composite

60

dll

40

30

20

API Cl-4 Tests
| @ Cummins M-11 EGR
| Mack T-10
0 Caterpillar 1R
il |

3000 4001 1002 2Q02  3Q02  4Q02

1003 2003 3Q03 4003 1Q04 2004  3Q04  4Q04

Shorter testing
period, about 18
months

Easier to draw
conclusions

Examine individual

tests for more
information

American  _.=¥
Chemistry 7
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Cummins M-11 EGR Test

« 300-hour test
« Seven quarters,

Cummins M-11 EGR Test

~22 tests/quarter

* (perhaps a bit less,

19 months)
« Middle five

m quarters, 25 tests/

month

 Thereafter, less
L m than 5 tests/
quarter

| o o[l o

American .*:'?‘“
3Q01 4Q01 1Q02 2Q02 3Q02 4Q02 1Q03 2Q03 3Q03 4Q03 1Q04 2Q04 3Q04 4Q04 Ch em|5try
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Mack T-10 Test

« 300-h test
Mack T-10 Test ourtes

e Six quarters, ~26
tests/quarter

(perhaps a bit less,

16 months)

 Thereafter, less

than 10 tests/

quarter

L i minil

3001 4001 1002 2002 3002 4Q02 1003 2003 3003 4003 1004 2004 3004 4004~ American .=
Chemistry ¢
Council cooscnemisny

Mok i Porrike
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Caterpillar 1R Test

 504-hour test

Caterpillar 1R Test . Very high passing

_ rate

« Registration
delayed

* Five quarters, ~27
tests/ quarter

 Thereafter, less
than 5 tests/

quarter

nollo oo

. American o
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API| CI-4 Testing Summary

* A shorter duration of high engine testing activity
levels occurred for API CI-4 than for AP| CH-4

* For each test, five-seven quarters was required
* Overall conclusion, fifteen months was required

American

asfe
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Critical Considerations

The CI-4 process was not satisfactory and resulted in Cl-4
Plus

There is higher complexity/greater uncertainty in PC-10

Test capacity, pass/fail ratio, and invalid test frequency is
unknown

One more test in PC-10 than in Cl-4

— PC-10: Cummins ISM and ISB, Mack T-11 and T-12,
Caterpillar C-13

— Cl-4: Cummins M-11 EGR, Mack T-8E and T-10,
Caterpillar 1R

Advent of PC-10 chemical box requires establishment of
new core technology and limits formulatlng flexihilit
America o
Chemistry =+
15 Cou m:ul Good Chemist

Makes it Porsibie
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Test Capacity Concerns

« Caterpillar 1R
— 504 hours, two-day turnaround (ca. 23 days total)
— Very high passing rate (>75%7?)
— 137 tests run in first 15 months, about 9/month
« 75% passing rate, about 103 passes
e Caterpillar C-13
— 500 hours, six-day turnaround (ca. 27 days total)
— Passing rate unknown
« With a 50% passing rate, 200 tests are needed

— Assuming there are 10-13 C-13 stands in the industry,
each runs about one test/month,

about 15-20 months is required American .

Chemistry =¥
16 Council corcnemity
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ACC Viewpoint

PC-10 is revolutionary (more challenging, more
uncertainty), while APl CH-4 and CI-4 were
evolutionary (less challenging)

API Cl-4 required fifteen months

Historical data and test differences for PC-10
indicate the current PC-10 process can not be
compressed below that of API Cl-4

PC-10 will take fifteen months from end of
matrix American

asfe
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OBJECTIVE: Improve compliance
with the PC10 D874 ash specification

June 21, 2005
R.E. Olsen/W.M. Kleiser



Concern

m Poor precision of D874 creates significant
problems

m Current definition of compliance does not
account for test reproducibility

m Need to define a method to determine
SAsh that accounts for test reproducibility
problems

June 21, 2005
R.E. Olsen/W.M. Kleiser

L4026 LINFJWHOVLLY



S
D874 Precision

average of determinations repeatibility | reproducibility

0.1 0.07 0.03
0.2 0.0 0.04
0.3 0.02 0.06
0.4 0.03 0.07
0.5 0.04 0.05
0.6 0.04 0.10
0.7 .05 0.11
0.8 0.05 0.12
0.9 0.0k 0.13
1.0 0. 06 0.14
1.1 0.06 0.15
1.2 0.07 0.16
1.3 0.07 0.17
1.4 0.05 0.15
1.5 0.08 015
1.6 0. 05 0.20
1.7 0,05 0.2
1.8 0.09 022
1.9 0.10 0.23
2.0 0.10 0.24

June 21, 2005
R.E. Olsen/W.M. Kleiser

L 40 € ‘6 INFJWHOVLLY



Limitations of D874 method

3.2 Because of above inter-element mterferences, expen-

mentally obtained sulfated ash values may differ from sulfated
ash values calculated from elemental analysis. The formation
of such non-sulfated species 15 dependent on the temperature of
ashing. time ashed, and the composition of metal compounds
present in’o1ls. Hence sulfated ash requirement generally
should not be used in product specifications without a clear
understanding between a buver and a seller of the unreliabality
of an ash value as an indicator of the total metallic compound
content

June 21, 2005
R.E. Olsen/W.M. Kleiser

L 40 ¥ ‘6 LINFJWHOVLLY



" A
Consequences of Poor D874 Precision

m o ensure compliance with 1.0% maximum
ash per ASTM D3244:

a blend plant would need to set their maximum
specification to ~ 0.86% ash, resulting in
serious compromise to TBN retention and drain
interval performance

m Heightens risk resulting from bias among
labs

June 21, 2005
R.E. Olsen/W.M. Kleiser

. 406 ‘6 INJWHOVLLY



PROPOSAL.:

Establish ASTM work group to develop
and validate technical basis and
procedures for:

1) Robust qualification of DI pack ash
level (not to exceed 1.0) using replicated
“bilas-free” D874 ash determination

2) Use of ICP-AA metals (D5185) as metric
for finished oil compliance.

June 21, 2005
R.E. Olsen/W.M. Kleiser

L4096 LNFJWHOVLLY



SULFASH

R”A2 = 0.92

2.0

1.5

1.0

0.5 —

0.0 —

0.0

June 21, 2005
R.E. Olsen/W.M. Kleiser

|
1.0

Predicted SULFASH

1.5

2.0
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Sulfated Ash Measurements in

Three Different Labs

INTERNATIONAL

Lab A Run 1 1.44
Run 2 1.44
Run 3 1.44
Run 4 1.44
Lab A Average 1.44
Lab B Run 1 1.38
Run 2 1.38
Run 3 1.38
Run 4 1.40
Lab B Average 1.39
Lab C Run 1 1.38
Run 2 1.315
Run 3 1.32
Run 4 1.3
Run 5 1.31
Run 6 1.29
Lab C Average 1.32

Jim Mc Geehan ¢ Chairman HDEOCP

N

0l LINJINHOVLLY



ATTACHMENT 11, 1 OF 4

4/27/05
ASTM-HDEOCP EXIT CRITERIA BALLOT:
Proposed acceptance of the correlation between the
Cummins M11 EGR to the Cummins ISM
Company Name Affirmative | Negative
Afton Chemical Charles Passut X
BP Mike Lynskey X
Caterpillar Inc Abdul Cassim X
Chevron Oronite LLC Wm. Kleiser X
ChevronTexaco Jim Mc Geehan X
Ciba Specialty Chemicals | Scott Harold X
ConocoPhillips David E. Taber X
Cummins David M. Stehouwer X*
DDC Mesfin Belay X
Dana Corporation Howard Robins X
Deere & Co Ken Chao X
EMA Roger Gault X
ExxonMobil Steven Kennedy X*
GM Robert Stockwell X
Infineum Pat Fetterman X
Int’l Truck & Engine Heather DeBaun X
Lubrizol Lewis Williams X*
Mack Division-Volvo Greg Shank X
Powertrain
PerkinElmer Thomas M. Franklin X
RohMax USA Steven Herzog
Shell Matthew Urbanak X
Valvoline Wm. Runkle Jr. X
Totals 19 2

* SEE COMMENTS BELOW:

Separate e-mail from: Cousineau, Tom [Tom.Cousineau@A ftonChemical.com]
Jim and Pat,

Charlie Passut has previously submitted Exit Criteria ballots for Afton
Chemical for all four tests listed below. Charlie is currently on vacation,
and I wanted to send this note before the May 2nd deadline listed below.



ATTACHMENT 11,2 OF 4

I realize the deadline has passed for the Cummins ISM Exit Criteria ballot.
Afton Chemical voted Affirmative with no comments. But I would now like to
comment on the significant digits for the Cummins ISM limits proposed in the
ballot. I believe we should apply significant digits uniformly across the
one-test, two-test and three-test limits. Thus, the corrected limits, using
the proper significant digits, should be those listed in parentheses below.

Crosshead Weight Loss at 3.9% Average Soot
1 Test = 7.5
2 Test = 8.17 (8.2)
3 Test = 8.47 (8.5)

0il Filter Delta Pressure
1 Test = 55
2 Test 67.43 (67)
3 Test 73.79 (74)

Average Sludge
1 Test = 8.1 (8.10)
2 Test = 8.00
3 Test = 7.96

I suggest that the Class Panel review this proposal before the Cummins ISM
limits go to Subcommittee B ballot.

Thanks and regards,
Tom

FROM: Lewis Milliams

Lubrizol votes negative on the ISM limits when the ISM is used to replace the M11 EGR. A
requirement of using a new test to replace an old test in a previous category is to make sure that the
pass/fail criteria of the previous category does not change. The proposed CWL limits of 7.5/8.17/8.47
in the ISM would allow the failing ref oil 1004 to pass 26% of the time within the 3 test limits. The
mean for ref oil 1004 in the ISM is 8.33 and it’s lowest result to date is 7.8. The proposed limits would
result in a clearly failing oil having too high a chance of passing when the ISM is used to replace the
M11 EGR. If the ISM limits to replace the M11 EGR were changed to 6.7/7.37/7.67 then the chances
of the failing ref oil 1004 passing CWL for CI-4 is less than 2%. Lubrizol would change our negative
vote to affirmative if the limits are adjusted as we propose.

Lubrizol votes negative on the ISM limits when the ISM is used to replace the M11 EGR. There is

FROM: David Stehouwer

After careful consideration, Cummins feels that we must vote negative on the 3 test limits as
presented in this ballot. We appreciate and support the work done by the task group and the
HDEOCEP in establishing a correlation between the ISM and the M11 EGR. We feel that the key
requirement of test limits to correlate a replacement test with an older one is that the severity of



ATTACHMENT 11, 3 OF 4

the pass fail limit not change. The data supporting 7.5 mg CHWL as a pass / fail limit is strong.
However, in considering MTAC, a 3 test average should be closer to the true mean than a single
test.

As these limits stand, the poor oil (1004) would have too great a chance of passing.

If the three test limit were set at 7.5 mg and the two test and one test limits proportionally lower (
I estimate: 2 test 7.2 mg, 1 test 6.5 mg. I would accept the limits that the statisticians calculate
using 7.5 mg as the 3 test average.)

FROM: Steven Kennedy

ExxonMobil votes to accept the limits, but suggests that limits should be shown using a
consistent number of decimal places (1 or 2) for each parameter.
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EXIT CRITERIA BALLOT

ASTM-HDEOCP Issue Date: April 4™ 2005

BALLOT FOR VOTING MEMBERS ONLY

Reference: Jim Mc Geehan, Chairman

Receipt Deadline:
April 15" , 2005

RETURN BALLOT TO: Name:

Pat Connelly via email (preferred): Organization:

patconnelly@chevrontexaco.com Date:

or via Fax: 510-242-3758 Phone No.:

Motion

Affirmative Negative

The following motion was made at the HDEOCP and
passed 18 for, 0 negative, and 1 abstain.

MOTION

Proposed acceptance of the correlation between the
Cummins M11 EGR to the Cummins ISM, including
the tiered limits shown below.

Crosshead Weight Loss at 3.9% Average Soot
1Test=7.5
2 Test = 8.17
3 Test =8.47

Qil Filter Delta Pressure
1 Test =55
2 Test =67.43
3 Test=73.79

Average Sludge
1 Test = 8.1
2 Test =8.00
3 Test =7.96

ISM RPT 3_05. ppt

(Phil Scinto and Jim Rutherford agreed to
these tiered limits)

TBL/030092-McGeehan
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Probability of Passing within 3 Tests

1 _
0.95

Probability of Oil Pass in Cummins ISM Crosshead Weight Loss
Calculated Using Simulation and an Oil 1004 Standard Deviation=0.6

0.9

0.85
0.8

0.75

~ON
N\
O\

0.7

0.65

N\ N

0.6

0.55
0.5

0.45

0.4

0.35
0.3 4
0.25

] = = Llimits 7.5/8.17/8.47
—Limits 6.7/7.37/7.67 \ \

— sLimits 6.5/7.17/7.47 \ \ \

0.2

0.15

0.1
0.05

\\ \ N

0

6.

5 6.7 6.9 71 7.3 7.5 7.7 7.9 8.1 8.3 8.5 8.7 8.9 9.1 9.3
True Mean Crosshead Weight Loss at 3.9% Soot of Oil
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JWells
ATTACHMENT 12


ATTACHMENT 13

6-15-05

ASTM-HDEOCP EXIT CRITERIA BALLOT:
13% Noack volatility for all viscosity grades except
SAE 10W-30 which would remain 15% Noack for PC-10

Company Name Affirmative | Negative

Afton Chemical Charles Passut X
BP Mike Lvnskev X
Caterpillar Inc Abdul Cassim X
Chevron Oronite LLC Wm. Kleiser X
ChevronTexaco Jim Mc Geehan X
Ciba Specialiy Chemicals Scott Harold X
ConocoPhillips David E. Taber X
Cummins David M. Stehouwer X
DDC Mesfin Belay X
Dana Corporation Howard Robins X
Deere & Co Ken Chao X
EMA Roger Gault X
ExxonMobil Steven Kennedy X
GM Robert Stockwell X
Infineum Pat Fetterman X
Int’] Truck & Engine Heather DeBaun X
Lubrizol Lewis Williams X
Mack Division-Volve Greg Shank X
Powertrain

PerkinElmer Thomas M. Franklin X
Shell Matthew Urbanak X
Valvoline Wm. Runkle Jr. X

Totals 21 0




ATTACHMENT 14,1 OF 3

4/27/05

ASTM-HDEOCP EXIT CRITERIA
Proposed Mack T-10 to Mack T-6 Limits

BALLOT:

Company Name Affirmative | Negative
Afton Chemical Charles Passut X*
BP Mike Lynskey X
Caterpillar Inc Abdul Cassim X
Chevron Oronite Wm. Kleiser X *
LLC
ChevronTexaco Jim Mc Geehan X
Ciba Specialty Scott Harold X
Chemicals
ConocoPhillips David E. Taber X
Cummins David M. Stehouwer
DDC Mesfin Belay X
Dana Corporation Howard Robins X
Deere & Co Ken Chao X
EMA Roger Gault X
ExxonMobil Steven Kennedy X
GM Robert Stockwell X
Infineum Pat Fetterman X
Int’l Truck & Heather DeBaun X
Engine
Lubrizol Lewis Williams X*
Mack Division- Greg Shank X
Volvo Powertrain
PerkinElmer Thomas M. Franklin X
RohMax USA Steven Herzog
Shell Matthew Urbanak X
Valvoline Wm. Runkle Jr. X

Totals 19 1

* SEE COMMENTS BELOW

FROM: Lewis Williams

Lubrizol votes affirmative conditional on the limits for the T-9 when a T-10 test is run passes as
balloted on the Exit Ballot dated 4/15/05




FROM: Wm. Kleiser

ATTACHMENT 14,2 OF 3

Chevron Oronite has concerns about extending a correlation across two generations of engine
tests. The correlation between the T10 and T9 is based on limited data, none of which appear to
be CF-4 quality oils. We feel that a set of data on CF-4 oils run in the T10 would be required

before accepting a ‘double’ read across.
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EXIT CRITERIA BALLOT

ASTM-HDEOCP

BALLOT FOR VOTING MEMBERS ONLY Receipt Deadline:
Reference: Jim Mc Geehan, Chairman April 15" , 2005

Issue Date: April 4™ 2005

RETURN BALLOT TO:
Pat Connelly via email (preferred):
patconnelly@chevrontexaco.com
or via Fax: 510-242-3758

Name:

Organization:
Date:
Phone No.:

Motion

Affirmative Negative

The following motion was made at the HDEOCP and

passed unanimously.

MOTION

Proposed Mack T-10 to Mack T-6 limits.

Liner Wear: 47 um
Top Ring Weight Loss: 180 mg

Comments:

TBL/030092-McGeehan
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ATTACHMENT 15, 1 OF 2

4/27/05
ASTM-HDEOCP EXIT CRITERIA BALLOT:
Proposed Mack T-10 to Mack T-9 Limits
Company Name Affirmative | Negative
Afton Chemical Charles Passut X
BP Mike Lynskey X
Caterpillar Inc Abdul Cassim X
Chevron Oronite LLC Wm. Kleiser X
ChevronTexaco Jim Mc Geehan X
Ciba Specialty Chemicals | Scott Harold X
ConocoPhillips David E. Taber X
Cummins David M. Stehouwer
DDC Mesfin Belay X
Dana Corporation Howard Robins X
Deere & Co Ken Chao X
EMA Roger Gault X
ExxonMobil Steven Kennedy X
GM Robert Stockwell X
Infineum Pat Fetterman X
Int’] Truck & Engine Heather DeBaun X
Lubrizol Lewis Williams X
Mack Division-Volvo Greg Shank X
Powertrain
PerkinElmer Thomas M. Franklin X
RohMax USA Steven Herzog
Shell Matthew Urbanak X
Valvoline Wm. Runkle Jr. X
Totals 20 0




ATTACHMENT 15, 2 OF 2

EXIT CRITERIA BALLOT

ASTM-HDEOCP

BALLOT FOR VOTING MEMBERS ONLY

Reference: Jim Mc Geehan, Chairman

Issue Date: April 4™ 2005
Receipt Deadline:

April 15" , 2005

RETURN BALLOT TO:
Pat Connelly via email (preferred):
patconnelly@chevrontexaco.com
or via Fax: 510-242-3758

Name:

Organization:

Date:

Phone No.:

Motion

Affirmative Negative

The following motion was made at the HDEOCP and

passed unanimously.

MOTION

Proposed Mack T-10 to Mack T-9 limits.

T9vs T10
Mar31-old. ppt

Comments:

TBL/030092-McGeehan
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Valve Train Wear Task Force Update

 Action plan from 6/20/05 meeting
— Wait for matrix testing results
— Compare oils run in the ISM, ISB and RFWT
— SWRI will run one matrix oil in the RFWT

* Oil will be selected by task force at end of
matrix

— Review PC-10 candidate oil data upon approval
of data sharing

— Additional comments would be appreciated

91 INJWNHOVLLY



PC-10 Performance Requirement 4

Fuel Sulfur, PC-10
Performance Criteria Wt % / ppm Test 2006

Engine Tests

Aluminum Piston Deposits, Oil Consumption 0.05 Caterpillar 1N 1
Forged Steel Piston Oil Consumption / Deposits 0.05 Caterpillar 1P 2
Oil Consumption and Piston Deposit 15 ppm Caterpillar C-13 3
Viscosity Increase Due to Soot at 6.0%* 0.05 Mack T-11 4
Ring, Liner Bearing Wear & Oil Consumption 15 ppm MackT-12 5
Valve Train Wear, Filter AP and Sludge .05 Cummins ISM 6
Valve Train Wear 15 ppm Cummins ISB 7
Roller-Follower Valve Train Wear 0.05 GM 6.5-Liter PC — Diesel 8
Aeration 0.05 Navistar HEUI 7.3-Liter EOAT 9
Oil Oxidation 0.10 See Il G or llIIF or Neither 10
Bench Tests

Foam - Bench Test Sequence |, II, i 1
Volatility - Noack D 5800 ASTM D 892 2
Elastomer Compatibility D-471, Ref. Oils 3
High Temperature/High Shear Viscosity After Shear D 4683 4
Corrosion HTCBT 135°C D 6594 5
Shear Stability — 90 Cycles - Bosch Injector ASTM D 3945 6
Total Number of Engine and Bench Tests 16

[] Yet to Be Decided *MRV TP-1 and 90 Cycles Shear

Jim Mc Geehan ¢ Chairman HDEOCP

N
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ATTACHMENT 18, 1 OF 2

4/26/05
ASTM-HDEOCP EXIT CRITERIA BALLOT:
Recommend that the ISB test procedure be
moved forward to matrix
Company Name Affirmative | Negative
Afton Chemical Charles Passut X
BP Mike Lynskey
Caterpillar Inc Abdul Cassim
Chevron Oronite LLC Wm. Kleiser X*
ChevronTexaco Jim Mc Geehan X
Ciba Specialty Chemicals Scott Harold X
ConocoPhillips David E. Taber
Cummins David M. Stehouwer X
DDC Mesfin Belay X
Dana Corporation Howard Robins X
Deere & Co Ken Chao X
EMA Roger Gault X
ExxonMobil Steven Kennedy X
GM Robert Stockwell X
Infineum Pat Fetterman
Int’] Truck & Engine Heather DeBaun X
Lubrizol Lewis Williams X
Mack Division-Volvo Greg Shank X
Powertrain
PerkinElmer Thomas M. Franklin X
RohMax USA Steven Herzog
Shell Matthew Urbanak X
Valvoline Wm. Runkle Jr. X
Totals 17 0

* See Comments

From William Kleiser

Chevron Oronite supports moving ahead with the ISB matrix incorporating use of a snap gauge
cam wear measurement in place of the former Adcole measurement. The snap gauge cam
measurement removes the unacceptable delays encountered due to the attempted use of the

Adcole measurements.




From: Steven Kennedy

ATTACHMENT 18, 2 OF 2

ExxonMobil is voting affirmative to move ahead with the ISB matrix, however, we still have
some concerns with this test. In addition to the measurement and operational issue that need to
be addressed, we believe it is important to evaluate the need for 3 soot-related valve train wear

tests in PC-10.




ATTACHMENT 19

4/12/05

ASTM-HDEOCP EXIT CRITERIA BALLOT:
Accept the Mack T-12 is ready for matrix testing

Company Name Affirmative | Negative
Afton Chemical Charles Passut X
BP Mike Lynskey X
Caterpillar Inc Abdul Cassim
Chevron Oronite Wm. Kleiser X
LLC
ChevronTexaco Jim Mc Geehan X
Ciba Specialty Scott Harold X
Chemicals
ConocoPhillips David E. Taber X
Cummins David M. Stehouwer X
DDC Mesfin Belay X
Dana Corporation Howard Robins X
Deere & Co Ken Chao X
EMA Roger Gault X
ExxonMobil Steven Kennedy X
GM Robert Stockwell X
Infineum Pat Fetterman X
Int’l Truck & Heather DeBaun X
Engine
Lubrizol Lewis Williams X
Mack Division- Greg Shank X
Volvo Powertrain
PerkinElmer Thomas M. Franklin X
RohMax USA Steven Herzog
Shell Matthew Urbanak X
Valvoline Wm. Runkle Jr. X

Totals 20
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