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HEAVY-DUTY ENGINE OIL CLASSIFICATION PANEL

OF
ASTM D02.B0.02
March 31, 2005
Embassy Suites Hotel — Rosemont, IL

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 T-12 matrix readiness. Jim McGeehan
2. Issue “Exit Ballot” on ISM / M-11 EGR correlation limits. Jim McGeehan
3. Issue “Exit Ballot” on revised T-10 limits for T-9. Jim McGeehan
4. Issue “Exit Ballot” on T-10 limits for T-6. Jim McGeehan
5. Issue “Exit Ballot” on ISB matrix readiness when ISB TF approves. Jim McGeehan
MINUTES
1.0 Call to Order
1.1 A meeting of the Heavy Duty Engine Qil Classification Panel (HDEOCP) was called to
order at 8:10 a.m. on March 31, 2005 in the Walden Room of the Embassy Suites Hotel
of Rosemont, lllinois by chairman Jim McGeehan. There were 20 members present or
represented and approximately 21 guests present. The attendance list is shown as
Attachment 2.
2.0 Agenda
2.1 The published agenda (Attachment 1) was reviewed and it was noted that Bengt
Otterholm had inadvertently been omitted in the latest version of the agenda. Bengt's
presentation on turbocharger deposit testing was reinstated to the agenda before lunch.
3.0 Previous Meeting Minutes
3.1 Tom Cousineau suggested that “Surveillance Panel” be inserted in section 12.1 of the
February 23, 2005 minutes, after “RFWT”. He also suggested that more detail be added
in section 13.2 with regard to Charlie Passut and Afton’s concern regarding CF-4.
Essentially, since the Mack T-9 is no longer available, there needs to be discussion on
the future of CF-4.
3.2 The minutes of the February 23, 2005 meeting were approved with the above suggested
additions, via voice vote.
4.0 Membership



March 31, 2005

5.0

6.0

7.0

8.0

4.1

HDEOCP Minutes Page 2 of 4

There was no change to the panel membership. Frank Fernandez represented Bill
Kleiser. Glenn Mazzamaro represented Scott Harold. Dave Stehouwer represented
Warren Totten.

PC-10 Matrix Design and Funding

5.1

Steve Kennedy reported on the current matrix design proposals and funding situation.
See Attachment 3. Steve proposed that the ISB and T-12 matrix designs A-1, B-1, C-1
be accepted with the appropriate one used depending on the number of labs involved
when the time comes. Greg Shank seconded the motion which was approved with a vote
of 19 for, 0 against, 0 abstains.

C13 Exit Ballot Review

6.1
6.2

6.3

6.4

6.5

6.6

6.7

Jim McGeehan reviewed the exit ballot responses. See Attachment 4.

Pat Fetterman indicated Infineum would move their negative to a positive if “Oil D” were
included in the matrix. They also continue to have concern with regard to the method
used to assess oil consumption. See Attachment 5.

Charlie Passut indicated Afton is concerned about insufficient discrimination by the test,
especially for oil consumption, and lack of adequate test parts. See Attachment 6. Abdul
Cassim stated that if oil consumption does not demonstrate discrimination in the matrix, it
would be dropped as a pass/fail parameter.

Lew Williams indicated Lubrizol is also very concerned that the test has insufficient
discrimination. See Attachment 7. They are willing to go forward if discrimination is
demonstrated, but otherwise the matrix should stop.

Abdul Cassim reviewed C13 data and emphasized that the C13 is a piston deposit test.
See Attachment 8. He also stated that all test kit parts for the matrix are now on hand
and that parts for the rest of 2005 would be in stock soon.

Jim McGeehan expressed concern, shared by others that “Oil D” may not discriminate
from the low SAP matrix oils. Abdul indicated two additive companies had reported to
him, better performance than “Oil D” with low SAP oils. Charlie Passut stated that if oil
consumption is not necessarily a pass/fail parameter, then Afton would change their
negative to a positive. Lew Williams observed that nothing had changed and there was
still no plan to obtain adequate discrimination data before starting the matrix.

Greg Shank proposed (with a little help from his friends) that the C13 proceed to matrix
testing with conditions that the matrix pause after the first seven tests (3 on “Oil D”, 2 on
“PC-10 B” and 2 on “PC-10 E”) for analysis of Top Land Carbon (TLC), Top Land Heavy
Carbon (TLHC), Top Groove Fill (TGF), Top Groove Carbon (TGC) and Oil Consumption
(OC), where OC is defined as the percent increase in oil consumption from the average
of the 100 to 150 hour oil consumption to the average of the 450 to 500 hour oil
consumption. The analysis is to include the five pre-matrix tests on “Oil D” and “Oil A”
using alpha of 0.5 as the indication of significant difference. Abdul Cassim seconded the
motion which passed with 19 for, 0 against, 0 abstains.

PC-10 Matrix Qils

71

John Zalar reported several oils had arrived at the TMC...oils PC-10B, PC-10D, PC-10E
and PC-10F. However, oil PC-10B was not blended as one batch, so it will have to be
homogenized. Oil PC-10D has an analytical discrepancy and may need to be re-
blended. Even so, if a re-blend is necessary, it is expected to be received by next week,
along with oils PC-10A and PC-10C.

PC-10 Test Development Status

8.1

Greg Shank reported on the Mack T-12 development results. See Attachment 9. Greg
said TEI would have all needed matrix parts by April 8, 2005. Jim Rutherford reviewed
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the statistical analysis of the T-12 data, see Attachment 10. It was noted there is some
question with regard to the IR data and that there is an IR method round robin in
progress. Greg Shank proposed that the T-12 test is ready for matrix testing. Steve
Kennedy seconded the motion. Discussion ensued over whether this should really go to
exit ballot first. The motion as originally proposed, passed with 18 for, 0 against, 1
abstention. Pat Fetterman then proposed that an exit ballot on accepting the T-12 as
ready for matrix testing be conducted with a one week turnaround, followed by an
HDEOCP teleconference if necessary. Lew Williams seconded the motion which passed
with 19 for, 0 against, 0 abstains.

Dave Stehouwer reported on the Cummins ISM and ISB test status. See Attachment 11.
Dave thanked Daryl Baumgartner, Mark Sarlo, Jeff Clark and the statisticians for all their
work and help on these test procedures. He then reviewed the ISM / M-11 EGR
correlation protocol shown in Attachment 11 and proposed adoption of the pass/fail limits
shown on slide 4. During discussion, Lew Williams expressed concern that the OFDP
limit of 55 KPa is too low. Greg Shank seconded the motion, which passed with 18 for, 0
against, 1 abstention. Lew Williams then proposed that these limits be exit balloted,
including tiered limits, for the ISM to be accepted as an alternate test to the M-11 EGR in
previous categories. Pat Fetterman seconded the motion, which passed via voice vote
with none against and one abstention.

Dave then reported on the ISB (Attachment 11) and indicated all discrimination
requirements and parts supply should be complete by April 15. He proposed that an exit
ballot for ISB matrix testing approval be issued when the ISB Task Force declares the
test matrix ready. Greg Shank seconded the motion, which passed with 19 for, 0 against,
0 abstains.

Turbocharger Deposits

9.1

NCDT

10.1

Bengt Otterholm reviewed the cause of and concern for turbocharger deposits. These
concerns have prompted the development of a new bench test utilizing an actual
turbocharger. See Attachment 12. The test is being developed outside of CEC, but
plans are to present it to CEC later this year for inclusion in a future oil category. This
issue is still an EMA PC-10 concern, but at this time seems more applicable to PC-11.

Bill Runkle presented an NCDT report (Attachment 13) and an update on the PC-10
timeline (Attachment 14). No action has been taken on including the 1P test in PC-10.
Tom Cousineau asked the labs which have run “Oil A” for the C13 to see if they have any
left — to try and consolidate enough to run a 1P test on “Oil A” at Afton. An NCDT
meeting / teleconference will be called before the June ASTM meeting to make a
decision by then (possibly before the May 10 LC meeting) on whether or not to include
the 1P in PC-10. In reviewing the timeline, Bill noted the current predicted first license
date is 12/28/06. EMA replied that is unacceptable.

Mack T-10 for T-9 Limits — Exit Ballot Review

Oronite, Infineum and Lubrizol negative responses are shown as Attachments 15, 16 and
17.

After the concerns were reviewed, Greg Shank proposed an exit ballot of new proposed
one test limits of 32 microns for ALW, 150 mg for TRWL and 50 ppm for EOT delta lead.
Pat Fetterman seconded the motion, which passed via unanimous voice vote. A two
week turnaround for the exit balloted was requested. See Attachment 18 for the tiered
limit details.

CF-4 Concerns
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12.1  Charlie Passut presented Afton’s concerns with CF-4 now that the T-9 test is no longer
available. See Attachment 19. Lubrizol and Afton feel CF-4 should not be obsoleted.
So, Charlie proposed an exit ballot for T-10 limits of 47 microns ALW and 180 mg TRWL
as alternative to 90 merits for the T-6 test. Lew Williams seconded the motion, which
passed via unanimous voice vote.

13.0 C13/1P Data
13.1  Abdul Cassim presented some 1P / C13 data he had acquired. The data appear to be for
three oils that have both 1P and C13 test results. In general, it seems that the C13
produced higher deposits than the 1P for these oils. See Attachment 20.
14.0  Next Meeting

14.1 Next meeting not discussed, but there probably will be one called by the chairman, before
the June semi-annual meeting.

15.0  Adjournment

15.1  This meeting was adjourned at 1:50 p.m. on March 31, 2005.

Submitted by:

Jim Wells
Secretary to the HDEOCP



Tentative Agenda
ASTMSECTION D.02.BO.02 | aTTACHMENT 4
HEAVY-DUTY ENGINE OIL CLASSIFICATION PANELS

Embassy Suites Hotel O’Hare-Rosemont
March 31,2005
8:00 am-2:00 pm

Chairman/ Secretary: Jim Mc Geehan/Jim Wells

Purpose: PC-10

Desired Outcomes: Select engine tests for matrix

TOPIC PROCESS WHO TIME
Agenda Review e Desired Outcomes & Agenda Group 8:00-8:05
Minutes Approval e February 23, 2005 Group 8:05-8:10
Membership e Changes: Additions Jim Mc Geehan 8:10-8:15
Matrix design e Caterpillar C13 with reference oil D Steve Kennedy 8:15-8:45
and BOI matrix.

Funding status e Review status of funding Steve Kennedy 8:45-9:00
Matrix oil status ¢ Blending and shipping of matrix John Zalar 9:00-9:15

oils, including oil D

Caterpillar C13 ¢ Review “Exit-Criteria” ballot results Jim Mc Geehan 9:15-10:00
e Discussion

e Vote on starting matrix

Coffee break e Collect money for room, coffee and Jim Mc Geehan 10:00-10:30
lunch
PC-10 Test e Mack T-12 Greg Shanks 10:30-11:30

Devel t t
evelopment repor e Cummins ISB

e Cummins ISM Dave Stehouwer

e Exit-Criteria ballots and remaining
actions.

Lunch . 11:30-12:15

NCDT Team ¢ Recommendation on EMA’s request Bill Runkle 12:15-12:45
for CatlP to be included in PC-10

e Discussion

e Vote
PC-10 Time-line e Review time-line based on to-days 12:45-1:00
review decisions Bill Runkle
Mack T-10 limits for e Review “Exit-Criteria” ballot Jim Mc Geehan 1:00-1:30

Mack T-9

e Discussion and vote
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API CF-4

API CF-4 contains the Mack T-6

Need support data for T-6 to T-10
or obsolete the category

Greg Shank

Charles Passut

1:30-2:00

Next Meeting
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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

Bowden, Jason

OH Technologies, Inc.

P.O. Box 5039

Mentor, OH 44061-5039

(440) 354-7007, FAX (440) 354-7080
jhbowden@ohtech.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

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

Duncan, Dave

Lubrizol

29400 Lakeland Blvd.

Wickliffe, OH 44092-2298
440-347-2018, FAX 440-347-1733
dadu@lubrizol.com
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Bowden, Dwight

OH Technologies, Inc.

P.O. Box 5039

Mentor, OH 44061-5039

(440) 354-7007, FAX (440) 354-7080
dhbowden@ohtech.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

Conti, Riccardo

ExxonMobil Research & Engineering
600 Billingsport Rd.

Paulsboro, NJ 08066-0480
856-554-2681, FAX 856-224-3904
riccardo.conti@exxonmobil.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

Evans, Joan

Infineum

1900 E. Linden Ave.
Linden, NJ 07036
908-474-6510, FAX
joan.evans@infineum.com
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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

Finn, Rick

Infineum USA LP

P.O. Box 735

Linden, NJ 07036
908-474-7208, FAX
rick.finn@infineum.com

Gault, Roger

EMA

2 North LaSalle St.
Suite 2200

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

Herzog, Steven

RohMax USA Inc

723 Electronic Drive

Horsham, PA 19044-2228

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

Lynskey, Mike

BP

9300 Pulaski Highway

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

Attachment 2, Page 2 of 5

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

Glaser, John

Perkin EImer Automotive Research
5404 Bandera Road

San Antonio, TX 78238

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

Kennedy, Steve

ExxonMobil R&E

Billingsport Rd.

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

Mazzamaro, Glenn

CIBA Specialty Chemicals

540 White Plains Rd.

Tarrytown, NY 10591
914-785-4221, FAX 914-785-4249
glenn.mazzamaro@cibasc.com
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McFall, David
Lubes'N'Greases Magazine
1300 Crystal Dr., Suite 1203
Arlington, VA 22202

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

Nann, Norbert

Nann Consultants Inc.

59 Edgehill Drive

Wappinger Falls, NY 12590

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

Parsons, Gary M.

ChevronTexaco Global Lubricants
6101 Bollinger Canyon Rd.

San Ramon, CA 94583-0741
925-790-6645, FAX 925-790-6960
gmpa@chevrontexaco.com

Pridemore, Dan

Afton Chemical Co.

2000 Town Center, Suite 1750
Southfield, Ml 48075
248-350-0640, FAX 248-350-0025
dan.pridemore@aftonchemical.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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McGeehan, Jim

Chevron Global Lubricants

100 Chevron Way

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

Otterholm, Bengt

Volvo Technology Corp.

SE-405 08

Goteborg,

46-31-66-69-19, FAX 46-31-54-35-69
bengt.otterholm@volvo.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

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

Scinto, Phil

The Lubrizol Corporation

29400 Lakeland Blvd.

Wickliffe, OH 44092

(440) 347-2161, FAX (440) 347-9031
prs@Ilubrizol.com
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Selby, Ted

Savant, Inc.

4800 James Savage Rd.

Midland, MI 48642

(989) 496-2301, FAX (989) 496-3438
tselby@savantgroup.com

Smith, David B.

API

3 Tanglewood Ct.
Ridgefield, CT 06877
203-894-8242, FAX
dbsmith727 @aol.com

Stockwell, Robert T.

General Motors Corporation

GM Powertrain Engineering Center
Mail Code 483-730-322

823 Joslyn Rd.

Pontiac, Ml 48340

810-492-2268, FAX 810-575-2732
robert.stockwell@gm.com

Urbanak, Matthew

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

P.O. Box 1380

Houston, Texas 77251-1380
281-544-9227, FAX 281-544-8150
matthew.urbanak@shell.com

Williams, Lewis A.

The Lubrizol Corporation

29400 Lakeland Blvd.

Wickliffe, OH 44092
440-347-1111, FAX 440-944-8112
lawm@lubrizol.com
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Shank, Greg L.

Mack Trucks, Inc.

13302 Pennsylvania Ave.
Hagerstown, MD 21742-2693
301-790-5817, FAX 301-790-5815
greg.shank@volvo.com

Stehouwer, David M.
Stehouwer Technical Services
5034 Countess Drive
Columbus, IN 47203
812-378-9825, FAX
dmstehouwer@comcast.net

Taber, David E.

ConocoPhillips

1000 S. Pine St.

P.O. Box 1267

Ponca City, OK 74602-1267
580-767-3516, FAX 580-767-4534
david.e.taber@conocophillips.com

Wells, James M.

Southwest Research Institute

PO Drawer 28510

San Antonio, TX 78228-0510

(210) 522-5918, FAX (210) 523-6919
james.wells@swri.org

Zalar, John

ASTM TMC

6555 Penn Ave.

Pittsburgh, PA 15206

(412) 365-1005, FAX (412) 365-1047
jlz@astmtmc.cmu.edu
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Zechiel, Scott

Detroit Diesel Inc.

13400 W. Outer Drive

Detroit, Ml 48239-4001
313-592-7995, FAX 313-592-5906
scott.zechiel@detroitdiesel.com
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PC-10 Engine Test Matrix

Matrix Design Task Force

* The PC-10 MDTF met March 15 via teleconference to
review and select “final” matrix designs

* Issues considered

+ Adding current reference oils to the ISB & T-12 Precision-only
matrix designs

+ Inclusion of a known oil (Oil D from the mini-matrix) to the C13
Precision / BOl matrix

 MDTF recommendations:

+» Unanimous vote approving the addition of
»> TMC 830 to the ISB matrix
> TMC 820 to the T-12 matrix

+ Addition of 3 Oil D runs to the C13 Matrix approved 8-1-2

»> Running the 3 Oil D tests ahead of the balance of the matrix might
resolve the negative vote on this MDTF recommendation

ASTM HDEOCP Meeting
March 31, 2005
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__PC-10 Engine Test Matrix

~ Matrix Design Task Force

Detailed Designs < - T o T s T o 5 o

ISB/T12 | ISB/T12 | ISB/T12 ISB/T12 ISB/T12 ISB/T12 C-13

Matrices Case 1 Case 2 Case 3 Case 1 Case 2 Case 3 Case 1
No. of Stands
No. of Labs
No. of Oils 2 2 2 3 3 3 6 6
Total No. of Tes ts 14 15 16 14 15 16 26 23
+3 on Oil D

No. of Tes ts/Oil 7,7 7,8 8.8 5,5,4 5,5,5 5,5,6 6,6,4,4,3,3 6,6,3,3,3,2
Detectable Difference in s of variable and using t 1.95 1.86 1.78 2.48 2.31 2.28 2.85 3.25
Detectable Difference in s of variable and MC 1.95 1.86 1.78 2.96 2.73 2.68 3.98 4.65
Comparing reference oils only 2.79 2.73 2.68 2.81 2.94
No. of Tests/Stand 4,3,4,3 4,3,4,4 4,4,4,4 4,3,4,3 4,3,4,4 4,4,4,4 4,3,4,3,4,4,4 | 4,3,4,3,4,4,4
Detectable Difference in s of variable and using t 2.78 2.75 2.52 2.83 2.78 2.55 2.67 2.72
Detectable Difference in s of variable taking the 3.63 3.55 3.23 3.72 3.63 3.29 3.85 4.04
multiple comparison into account for several 3.36 3.29 3.45 3.36 3.57 3.74
sample size combinations 3.88 3.98 4.12 4.32
No. of Tests/ Lab 7,7 7,4,4 4,4,4,4 7,7 7,4,4 4,4,4,4 7,7,4,4,4 7,7,4,4,4
Detectable Difference in s of variable and using t 1.95 2.26 2.52 1.98 2.28 2.55 2.19 2.23
Detectable Difference in s of variable taking the 1.95 2.66 3.23 1.95 2.71 3.29 2.93 3.05
multiple comparison into account for several 3.00 3.05 2.50 2.60
sample size combinations 3.30 3.44
Degrees of Freedom

Oil 1 1 1 2 2 2 5 5

Stand(Lab) 2 1 0 2 1 0 2 2

Lab 1 2 3 1 2 3 4 4

Mean 1 1 1 1 1 1 1 1

Error 9 10 11 8 9 10 14 11

Total 14 15 16 14 15 16 26 23

95% Cl for Sigma, Width 1.14 1.06 0.99 1.24 1.14 1.06 0.84 0.99

ATTACHMENT 3,3 0F 7
ASTM HDEOCP Meeting

March 31, 2005 3



PC-10 Engine Test Matrix

Matrix Design Task Force
« MDTF move that the HDEOCP approve the following:

+~ For the ISB and T-12 Precision-only Matrices

> Use Design A-1, B-1, or C-1 based on the number of labs & stands

> Matrix oils: PC-10B, PC-10E, and TMC 830 for the ISB
PC-10B, PC-10E, and TMC 820 for the T-12

> TMC to assign from the 3 oils for stand calibration outside the matrix

+ For the C-13 Precision / BOIl Matrix
> Use Design D-1 (or slight variant if the matrix runs in 6 labs / 27 tests)
» Matrix Oils: PC-10A thru PC-10F (B & E featured) plus Oil D

> Three tests on Oil D (all 3 to be run, analyzed, and accepted by the
C13 TF & HDEOCP before starting the remainder of the matrix)

> Protocol for stand calibration outside the matrix to be determined

 Statisticians ready to finalize testing sequence when
parameters are set

ASTM HDEOCP Meeting
March 31, 2005
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PC-10 Engine Test Matrix

Funding

* Preliminary plan established at October 20 meeting
+ ACC & API each contribute $1MM in cash
+ EMA to provide $350M in cash and >$650M in-kind

* Initial matrices could be supported by stand calibration
testing plus trade association funding ($2.35MM)

* Increases in test costs from preliminary estimates cause
a small shortfall in stakeholder funding

 PC-10 NCDT identified two stand/lab allocation options
to balance lab participation and minimize shortfall

L 406G ‘€ INIWHOVLLY

ASTM HDEOCP Meeting
March 31, 2005
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__PC-10 Engine Test Matrix
~ Lab / Stand Allocation & | Fundlng

NCDT Proposal

NCDT Alternate

Hardware Adjusted Test Costs Hardware Adjusted Test Costs

Lab

4
o

Plan itted . Adj. No. Plan

C13

IND-1
IND-2
DEP-1
DEP-2
DEP-3
DEP-4

NDNMNMNMNBADN

Sub-totals

-
H

ISB

IND-1
IND-2
DEP-4

Sub-totals

Note: NCDT proposal includes the recommendation that test
development TF/SP groups establish matrix readiness of
each potential test lab by April 15

ASTM HDEOCP Meeting

IND-1
IND-2
DEP-1
DEP-4

Sub-totals

O IN N DNDNOOINMNDN M

Grand Total 2,330,000 2,375,980 2,350,000

Surplus / Shortage

1,330,000 1,369,920  1,3549¢f 14 | 1330000  1,301,170] 1,363,761

400,000 374,052 369962 8 | 400,000 374,052 366,682

5 | o] a0 orosse
2,330,000 2,397,230 2,350,000

March 31, 2005
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PC-10 Engine Test Matrix

Next Steps

* Obtain agreement from test labs to participate based on
+ NCDT proposed Lab/Stand allocation
+ Need for price adjustment (~1 to 2% of last estimates)

* Finalize MOA

+ Review of revised document with comments incorporated
+ Addition of specific lab and cost information

ASTM HDEOCP Meeting
March 31, 2005
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3/24/05

ASTM-HDEOCP EXIT CRITERIA

1 Motion:

BALLOTS:

e Acceptance of the proposed Mack T-10 limits to qualify an
oil as passing the Mack T-9 test.

Company Name Affirmative | Negative
Afton Chemical Charles Passut X
Caterpillar Inc Abdul Cassim X
Chevron Oronite Wm. Kleiser X
LLC
Ciba Specialty Scott Harold X
Chemicals
ConocoPhillips David E. Taber X
Cummins David M. Stehouwer X
DDC Mestin 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 X
Shell Matthew Urbanak X
Valvoline Wm. Runkle Jr. X
Totals 17 3




ATTACHMENT 4, Page 2 of 2

3/24/05

ASTM-HDEOCP EXIT CRITERIA

2nd Motion:

BALLOTS:

e The Caterpiller mC13 to proceed to matrix testing, after all

the operation data is posted on the TMC web site

Company Name Affirmative | Negative
Afton Chemical Charles Passut X
Caterpillar Inc Abdul Cassim X
Chevron Oronite Wm. Kleiser X
LLC
Ciba Specialty Scott Harold X
Chemicals
ConoccoPhillips 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 X
Shell Matthew Urbanak X
Valvoline Wm. Runkle Jr. X

Totals 17 3




EXIT CRITERIA BALLOT

ATTACHMENT 5

ASTM-HDEOCP Issue Date: March 2" 2005
BALLOT FOR VOTING MEMBERS ONLY Receipt Deadline:
Reference: Jim Mc Geehan, Chairman March 24" , 2005

RETURN BALLOT TO: Name: Pat Fetterman

Pat Connelly via email (preferred): Organization: Infineum

patconnelly@chevrontexaco.com Date: 3/24/05

or via Fax: 510-242-3758 Phone No.: (908) 474-3099

Motion

Affirmative

Negative

The following motion was made at the HDEOCP and
passed unanimously.

MOTION

The Caterpillar C13 to proceed to matrix testing, after
all the operational data is posted on the TMC web site.

|
Microsoft PowerPoint
Presentation

Comments: Infineum made its support of C-13 matrix readiness
contingent on extending more testing with “oil D” into the matrix. This
motion does not incorporate that requirement, so we cannot vote
affirmative. If the motion is revised to incorporate testing with “oil D”, we

will change to affirmative.

In addition, we continue to share industry concern over the method used
to assess oil consumption control and discrimination, and we encourage
the C-13 Task Force to develop a more meaningful measure of oil

consumption control.

TBL/030092-McGeehan
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ATTACHMENT 6, Page 1 of 2

EXIT CRITERIA BALLOT

ASTM-HDEOCP

Issue Date: March 2™ 2005

BALLOT FOR VOTING MEMBERS ONLY Receipt Deadline:
Reference: Jim Mc Geehan, Chairman March 24" , 2005

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

Name: Charles Passut

Organization: Afton Chemical

Date: March 24, 2005

Phone No.: 804-788-6372

Motion

Affirmative Negative

The following motion was made at the HDEOCP and

passed unanimously.

MOTION

The Caterpillar C13 to proceed to matrix testing, after
all the operational data is posted on the TMC web site.

|
Microsoft PowerPoint
Presentation

Comments:

Afton Chemical votes negative on the readiness, for matrix testing, of the CAT

C-13 engine test.

1) We do not believe that the test has shown sufficient separation, in oll
consumption, of the reference oils A and D.

2) We are concerned that the low SAP matrix oils will not perform
satisfactorily and the BOI goals of the matrix will not be obtained.

3) There has been a shortage of test parts which has reduced the testing of

TBL/030092-McGeehan
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ATTACHMENT 6, Page 2 of 2

low SAP candidate oils.

Afton will withdraw it's negative ballot if:

1) Additional reference oil data is provided which improves the statistical
separation, of the oil consumption, of oils A&D or data is provided on low
SAP oils which demonstrates that some oils have poor performance which
is significantly worse that reference oil D.

2) Caterpillar guarantees an adequate supply of parts for both reference oil
and candidate oil tests.

TBL/030092-McGeehan




EXIT CRITERIA BALLOT

ATTACHMENT 7

ASTM-HDEOCP

BALLOT FOR VOTING MEMBERS ONLY

Reference: Jim Mc Geehan, Chairman

Issue Date: March 2™ 2005
Receipt Deadline:

March 24" , 2005

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

Name: Lewis Williams

Organization: Lubrizol

Date: 3/24/05

Phone No.: 440-347-1111

Motion Affirmative Negative
The following motion was made at the HDEOCP and
passed unanimously.
MOTION
The Caterpillar C13 to proceed to matrix testing, after
all the operational data is posted on the TMC web site.
[] X[ ]

|
Microsoft PowerPoint
Presentation

TBL/030092-McGeehan
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CONFIDENTIAL

March 31, 2005
Caterpillar C13 Test Criteria

500 hour — Steady State Test Cycle

Test Pass/Fail Criteria:

1.
2.

Piston Deposits
No Loss of Oil Consumption Control
a) Limits to be recommended by Taskforce

b) Calculation to be recommended by Taskforce
No stuck rings or sluggish rings

Other parameters to be determined by Taskforce

Slide 1 of 15 WERPILLAH“’
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JWells
ATTACHMENT 8, 1 OF 16


CONFIDENTIAL

_ March 31, 2005
C13 Test Exit Ballot Status

There were significant oil differences and
Discrimination for TGC, TLHC and TLC

Marginal Significant Discrimination on TGF
and Oil Consumption would be improved with
Oil temperature and other controls

Oil D 3 runs included in Matrix

Parts are not an Issue

Slide 2 of 15 WERP“-LAHW
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JWells
ATTACHMENT 8, 2 OF 16


CONFIDENTIAL

Caterpillar C13 Test Discrimination

March 31, 2005

oil Oil A il D %
TLHC (Ave) 19.1 6.4 196
TLC (Ave) 37.4 23.5 59.1
TGC (Ave) 54.9 44.4 23.6
TGF (Ave) 57.7 43.3 33
IGF 7.7 5 53.3

IGC 25.4 0.8 158

Oil Cons Increase 64.7 40.7 59

Slide 3 of 15

CATERPILLAR
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JWells
ATTACHMENT 8, 3 OF 16


CONFIDENTIAL Caterpillar C13 Test Update March 31, 2005

OlL A OLA OILA(SWRI OILD(XOM OILD OIL D
(MCD7-10) (CAT507-2)  76-5) 816-6)  (MCD7-9)  (MCD5-7)

Slide 4 of 15 WERP“-LAHQ
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JWells
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CONFIDENTIAL Caterpillar C13 Test Update March 31, 2005

OlL A OLA OILA(SWRI OILD(XOM OILD OIL D
(MCD7-10) (CAT507-2)  76-5) 816-6)  (MCD7-9)  (MCD5-7)

Slide 5 of 15 WERP“.LAHQ
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JWells
ATTACHMENT 8, 5 OF 16


CONFIDENTIAL

Caterpillar C13 Test Update

March 31, 2005
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(MCD7-10) (CAT507-2)  76-5) 816-6) (MCD7-9)  (MCD5-7) 3
>
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JWells
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CONFIDENTIAL Caterpillar C13 Test Update March 31, 2005

OIL A OLA OILA(SWRI OLLD(XOM OILD OIL D
(MCD7-10) (CAT507-2)  76-5) 816-6)  (MCD7-9)  (MCD5-7)

Slide 7 of 15 WERP“-LAHQ
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CONFIDENTIAL March 31, 2005

Caterpillar C13 Test Update

C13 Raw Oil Consumption

0.40
—&— PE2 Ref Oil A
—3- CATRefOIilA o
0.35 — /— Sw Ref Oil A -~ =
—8—PE1 RefQilD poa SE.
—4A— XOM Ref Oil D // =~ —
_ 030+ —e— PE Ref Qil D P
<
2
<
2 0.25
c
°
o
£ 020 -
(2]
c
O
O
o 0.15
3
o
0.10 -
0.05 -
OOO T T T T T
0 100 200 _ 300 400 500
Oil Hours

Slide 8 of 15 WEHP“.I.AB@
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JWells
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CONFIDENTIAL Caterpillar C13 Test Update

March 31, 2005

80

70 -
60 -

50 -
40
30 -
20 -
10 -

Al Goslnoees= (29

OIL A OIL A
(MCD7-10) (CAT507-2)

OIL A (SWRI OIL D (XOM
76-5) 816-6)

OIL D OIL D
(MCD7-9) (MCD5-7)

CATERPILLAR

Qil Test Hours Oil Cons Inc

Oil A (MCD7-10) 500 73.3

Oil A (CAT507-2) 500 63.8

Oil A (Sw76-5) 500 62.9

Oil D (XOM816-6) 500 47.1
Oil D (MCD7-9) 500 30.7 >
Oil D (MCD5-7) 500 44.2 g
Slide 9 of 15 E;
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CONFIDENTIAL

Relative Oil Consumption

Caterpillar C13 Mini-matrix Test Status

C13 Normalized Oil Consumption

March 31, 2005

2.0
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— &= PE2 Ref Oil A
—[F ‘CAT Ref Oil A
— /— Sw Ref Oil A
—&—PE1 RefQilD
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CONFIDENTIAL

C13 Discrimination Status

March 31, 2005

OCvs TGC OCvsTLC
70 50
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8 %0 e G-OLA @ (_I) 40 AfOILA &
= 50 \-oILA @ = 30 G- OILA h{-
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CONFIDENTIAL

March 31, 2005

C13 Discrimination Status

Oil Cons Inc % .
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CONFIDENTIAL March 31, 2005
C13 Discrimination Status

C13 Oil Added
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CONFIDENTIAL

C13 Discrimination Status

March 31, 2005
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Slide 14 of 15

CATERPILLAR

91 40 ¥l ‘8 INIFWHOVLLY



JWells
ATTACHMENT 8, 14 OF 16


CONFIDENTIAL

C13 Discrimination Status

March 31, 2005
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Slide 15 of 15

Fuel Flow (g/min)

CATERPILLAR

O 76-5
B CAT
O XOM
O PE7-10
W PE5-07
O PE7-09
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CONFIDENTIAL

C13 PRL Status

March 31, 2005

April runs

May runs

June runs

July runs

Piston

Liner

Top ring

2nd ring

QOil ring

Parts in stock
Parts available end Feb
Parts available end Mar

e Can now lift Matrix restrictions on parts
e Schedules and focus drive parts thru 2006

Slide 16 of 15
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Mack T12 Engine Test
Update

March 31 2005

640 1 ‘6 LNINHOVLLY

=== ¢ Mack Powertrain Division



*Mack T-12

*Based on Mack T10 & Mack T11

*With ULSD Fuel

*Length - ~ 300 Hours

*Two Phase Test

Phase 1 100 hr (4.0 % Soot)
*Phase 2 200 hr ( EOT of 6 % Soot )
Phase 2 260 F Qil Temp

*Increased EGR Flow (Heavy EGR)
(35% Phase 1 — 15-% Phase 2)

*Precision Matrix Required

640 6 LNIWHOVLLY

== ¢ Mack Powertrain Division



-
2 Production EGR Coolers ( Breadboard ) Replaces Tube Cooler

Now 90C IMT — Phase 1
T12 Conversion Kits Sent to Labs

*T12 TASK FORCE -
Numerous Teleconferences,
Oct 20 Mtg in San Antonio — Meeting Nov 22" @ ExxonMobil- Next Mtg Jan 12t"
in San Antonio - Meeting — Feb 22"4 SWRI — ExMob-March 17th

*Test Procedure (Draft 3 Completed)- T12 Parts List Completed
Completed 7 Test on 820-2 (T10 Ref Oil)
» Data From 9 PC10 Prototype Oils
*Engines in 5 Labs Running week of March 28th
*Approved Operational Data
-Lab Visitations Complete

* Reviewed Data for Initial Precision & Discrimination

« 820-2 Will be Part of Precision Matrix

640 €6 LNIWHOVLLY
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T12 820-2 Pb (ppm)

30 820-2 IMT 90C

25 P —+—820-2 IMT 80C

—a—820-2 IMT 90C

. I/
7

—=—3820- 2 IMT 90C

10 Y%
/</ / —X—820-2 IMT 90C
5 o o

S o

640 ¥ ‘6 LNIWHOVLLY
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T12 Pb (ppm) Discrimination

70 —e—3820-2 IMT 80C
—=—820-2 IMT 90C
820-2 IMT 90C
—4— 3820 -2 IMT 80C
—m—PC10 Prototype A
—X— PC10 Prototype B
—e—PC10 Prototype C
—u—PC10 Prototype D
—o—PC10 Prototype E
PC10 Prototype F
—o—PC10 Prototype G
— —PC10 Prototype H 1
PC10 Prototype H 2

GLS 3/31/05 0il Hours
\fi‘f-fg / Mack Powertrain Division
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T12-820

B T12 820-2 IMT 80C
B T12 820-2 IMT 80C
H 820-2 IMT 90C
H 820-2 IMT 90C
[J820-2 IMT 90C

Wear Rate

0.5
0. B 820-2 IMT 90C
Liner Wear Ring Wt. Bearing [1820-2 IMT 90
Microns xLoss mg/ Weight
10 10  Loss mg/
10

GLS 3/17/05

64096 LNIWHOVLLY
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T12-820-2 vs. PC10 Prototype

3.51

3_
2.5
24
1.5+
1-
0.5+
0

Wear Rate

Liner Wear Ring Wt. Bearing
Microns xLoss mg/ Weight
10 10  Loss mg/
10

GLS  Feb 18th1 2005

L=

R .
\tff_-'ﬁgﬁ Mack Powertrain Division

ET12 820-2

HT12 820-2

ET12 PC10 Proto A
B Ti12 PC10 Proto B
B T12 PC10 Proto C
C0T12PC10 Proto D

B T12 PC10 Proto E
[1T12 PC10 Proto F
ET12 PC10 Proto G
[0T12 PC10 Proto H-1
B T12 PC10 Proto H-2

ATTACHMENT 9,7 OF 9




PC 10 Prototype G| 2 Labs

Oil H Oil H

Lab 1 Lab 2

T12 T12
TRWL 110.3 94.8
2ndRWL 33.7 32.8
EOTPB 41 50.5
250-300PB 22 18.5
O.C. 64.6 68.8
FTIROXD 334.8 510
URBWL 254.2 274.6
Liner Wear 21.1 20.4

64086 LNIWHOVLLY
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Task Force Recommends T12 Is Ready for Matri x

6406 6 LNIWHOVLLY
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Summary

March 31, 2005 Mack T-12 Pre-Matrix 5




Pre-matrix Tests with 820-2

Variable (Label Max| Mean| Min| N| sd
DPbOR DPbOR 26 21.2 16 5 4.4
DPbOS DPbOS 34.9 23.5 16 6 6.8
DPBFNL DPBFNL 40 24.7 17 6 8.3
CLWFNL CLWFNL 27.7 23.7 17.4 6 3.9
ATRWLFNL ATRWLFNL 121 88.2 50 6| 25.1
ATRWLFNLHh ATRWLFNLHh 105.4 81.2 50 6| 19.4
OCFNL OCFNL 82.5 75 63.4 6 6.8
DPB2FNL DPB2FNL 11 0.2 8 6 1.2
ABWLU ABWLU 290.2 234.8 146.4 6| 48.6
OABWLU OABWLU 255 224.1 146.4 6| 42.1
AR2WL AR2WL 38.4 29.7 17.1 6 8.9
IR250300 IR250300 349.6 191.1 123 5 92.3

ATTACHMENT 10, 3 OF 17

March 31, 2005

Mack T-12 Pre-Matrix 5
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Replicate Tests with low SAPS Oil K

DPbOS |DPBFNL| CLWFNL| ATRWLFNL OCFNL DPB2FNL| ABWLU |OABWLU| AR2WL |IR250300

March 31, 2005 Mack T-12 Pre-Matrix 5




Comparison of Standard Deviations

[ InDPBFINAL | DPB2FNL | ATRWLFNL | CLWFNL | OCFNL | IRINH300
“Tioitms | 02330 | 35 | 18 | 42 [ 72 [
TioMatric | 02946 | 6 | 25 | 37 | 89 | 81 _
7128202 | 03065 | 1 | 25 | 38 | 68 | 126 _

March 31, 2005 Mack T-12 Pre-Matrix 5




Delta Pb 0 to 300

March 31, 2005 Mack T-12 Pre-Matrix 5 6



Delta Pb 0 to 300 UBWL OSC

March 31, 2005 Mack T-12 Pre-Matrix 5 7



Delta Pb 0 to 300 Lab G Test Removed

March 31, 2005 Mack T-12 Pre-Matrix 5 8



Cylinder Liner Wear

March 31, 2005 Mack T-12 Pre-Matrix 5 9



Top Ring Weight Loss

March 31, 2005 Mack T-12 Pre-Matrix 5 10



Top Ring Weight Loss (Lab A Near Outlier Removed)

March 31, 2005 Mack T-12 Pre-Matrix 5 11



Oil Consumption

March 31, 2005 Mack T-12 Pre-Matrix 5 12



Delta Pb 250 to 300

March 31, 2005 Mack T-12 Pre-Matrix 5 13



Upper Bearing Weight Loss

March 31, 2005 Mack T-12 Pre-Matrix 5 14



Upper Bearing Weight Loss (Outlier Screened)

March 31, 2005 Mack T-12 Pre-Matrix 5 15



Second Ring Weight Loss

March 31, 2005 Mack T-12 Pre-Matrix 5 16



Delta IR Method 5 (300 Hours - 250 Hours)

March 31, 2005 Mack T-12 Pre-Matrix 5 17



Status of ISM Test

D M Stehouwer
To HDEOCP
3/31/05



ISM / M11 EGR Correlation
Methodoloqgy

* Ordinary Least Squares regression was used to
establish the correlation for all of the pass fail
parameters in the M11EGR test.

* The data set used for the correlation included:
— ISM matrix runs on reference oil 830-2

— Two candidate test oils that were submitted to the Test
Monitoring Center as part of a solicitation for correlation
data.

* The 830-2 data was outlier screened on CHWL and
soot corrected to an average of 3.9%soot.
— It is unclear if the candidate data was outlier screened
» Verification is in progress
— The correction for CHWL for soot was 3mg/%soot.
— All CHWL data was soot corrected to 3.9 % soot.

8402 L1 LNJWHOVLLY



ISM / M11 EGR Correlation
Methodology

 For OFDP a natural log transform was used
for the ISM data.

* A square root transformation was used for
the M11EGR data.

* For sludge the 830-2 and candidate data was
so close to each other correlation was very
difficult.

— To aid in establishing a correlation the sludge
values were transformed using the following
equation (10-sludge rating) then the correlation
line was forced through zero.

840 € ‘L1 LNJWHOVLLY



ISM / M11 EGR Correlation

MI11EGR performance Equivalent ISM performance
CHWL 20 mg 7.5 mg
OFDP 275 kPa 55 kPa
Sludge 7.8 merits 8.1 merits

* Note: these values are for correlation with M11 EGR, not PC10

 PC 10 limits will be defined around the performance of 830 in
the ISM

840 ¥ ‘L1 LNIJWHOVLLY



Status of ISB Test

D M Stehouwer
To HDEOCP
3/31/05



IS

B Status / Summary of Actions

Draft of test procedure is under revision

Definition of the test cycle was refined

Intake and Exhaust restriction more closely defined

Valve lash adjustment procedure defined

Next batch of cams in hand and being measured
Will be at TEI by mid April

Cam measurement procedure decided for matrix

Labs to measure before and after test with Seq. Il
procedure

Adcole measurement will be provided for full 360° before
and after test

Decision on which to use going forward will follow matrix

8409 L1 LNIJWHOVLLY



ISB Lab Status

Test discriminates at two labs
— IND-2 and AEI

» AEI will not be in matrix
Lab visitations complete
IND-1 will run 830-2 and 1004
DEP-4 will run 830-2

Both are on track to be complete by 4/15

840 2 ‘L1 LNJWHOVLLY



Task Force Report

ISB Matrix Readiness:

Test discriminates and is ready
Procedure has been finalized

All hardware for matrix and beyond will
be in place by 4/15

Labs should be matrix ready by 4/15

ISB Task Force proposes that HDEOCP
finalize an exit criteria ballot and
declare the ISB matrix ready following
ISB TF telcon confirming lab
discrimination.

o) ANA

8408 ‘Ll LNINH



m——— EMA LC/ASTM HDEOCP, March 2005

' Turbo charger deposits
o

Background

ACEA

Crankcase gases will be included in regulated
emissions

v" Korea

v' Japan New Short Term (JNST, 2004-5)

v US07

v Euro 5

 Closed Crankcase Ventilation (CCV)
* Oil mist/oil residue through TC and CAC

* May result in heavy deposits in TC and/or CAC

Ll 40 L 2L INFWHOVLLY

Volvo Technology Corporation
Fuels and Lubricants VOLNVNO
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m——— EMA LC/ASTM HDEOCP, March 2005

' Turbo charger deposits
o

Background

ACEA

DEPOSITS = f(TEMPERATURE, OIL QUALITY, OIL QUANTITY, TIME)

Ll 402 2L LINFWHOVLLY

Volvo Technology Corporation
Fuels and Lubricants VOLNVNO
05-03-30/31




m——— EMA LC/ASTM HDEOCP, March 2005

' Turbo charger deposits
o

Background

ACEA

* Available tests
v OM 441LA (Boost pressure loss)
L Not available after 2006
v MTU test (Glass ware)
O Problems with precision and field correlation

L1 40 € 21 INTFWHOVLLY

Volvo Technology Corporation
Fuels and Lubricants VOLNVNO
05-03-30/31




m——— EMA LC/ASTM HDEOCP, March 2005

' Turbo charger deposits
o

New Test Development @ APL, Germany

ACEA

* Lab test instead of engine test
Ureliable
Ucost efficient
Ushort
Uas close as possible to real life

* Given APL criteria
Ureal TC
Uno glass ware; no metal strips
Utemperatures & pressures similar to engine
Uoil amount similar to engine
U,,0il preparation” similar to engine

Volvo Technology Corporation
Fuels and Lubricants VOLNVNO
05-03-30/31
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=

ACEA

Turbo charger deposits
Principles of APL test

Arnbignt
Bir Inlet

= Closed Loop Blow-by

Pressure

cnmwea&edm!-‘hwcontrOI

A Turbine

Exbaust
' .5‘} ﬁxﬁ'ﬁemm

Volvo Technology Corporation
Fuels and Lubricants

05-03-30/31

4 N TC Lubrication
combustion cooling H
air air E ATTACHMENT 12, 5 OF 11
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' Turbo charger deposits
o

Principles of APL test

ACEA

 TC from VW 1.9L TDI

U Compression ratio and temperature similar to HD
» Reference oils

dRL 196 (OM 441LA high ref)

URL 133 (OM 441LA low ref)
QOil A (between RL 196 and 133)

» Rating criteria: deposit weight

L1 409 2L INIFWHOVLLY

Volvo Technology Corporation
Fuels and Lubricants VOLNVNO
05-03-30/31
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' Turbo charger deposits
o

Principles of APL test

ACEA

» Cost estimate per test
1~ 4.500 € [TC reused]
d~ 5.200 € [1 TC/test]

» Cost estimate per test installation [hot gas burner, test
rig control system, TC lubrication, blow-by preparation system, etc.]

J~100.000 — 130.000 €

| Ll 40 £ 2L INFJWHOVLLY

Volvo Technology Corporation
Fuels and Lubricants
05-03-30/31

VOLVO
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=

Turbo charger deposits
Results of APL test

ACEA
Comparison of TC Deposits
250
high ref = start of high ref = start of
9 low deposits deposits low deposits deposits
S 200
11
™
™
~ 150
|
e
£ A
‘@ 100
2 d Y
<))
a
E; 50
© O
0 A\ A
RL 133 RL 196 Oil A RL 133 RL 196 Oil A
OM 441LA APL Labtest

Volvo Technology Corporation
Fuels and Lubricants
05-03-30/31
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' Turbo charger deposits
o

Results of APL test

RL 196

Ll 40 6 ‘2L LNFWHOVLLY

Volvo Technology Corporation
Fuels and Lubricants VOLNVNO
05-03-30/31
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N Turbo Charger Deposits
e Current Status

ACEA

« Active working group

 Large membership
O European OEMs
4 Oil and additive industry
O TC manufacturer
4 Independent labs

* Need established

LL 40 0} 2L LNIJWHOVLLY

Volvo Technology Corporation
Fuels and Lubricants VOLNVNO
05-03-30/31
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N Turbo Charger Deposits
e Next Steps

ACEA

Alternative test criteria
0 TC efficiency

* Increase severity
d Duration
O Temperature

 ldentify current pass and fail oils with field
correlation

* Next meeting @ APL April 13

Ll 40 L1 2L INJWHOVLLY

Volvo Technology Corporation
Fuels and Lubricants VOLNVNO
05-03-30/31




PC-10 NCDT STATUS REPORT

ASTM - HDEOCP MEETING
EMBASSY SUITES - O'HARE
MARCH 31, 2005

PC-10 NCDT Status Report
March 31, 2005
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EMA Request to Add Caterpillar 1P Test

 No NCDT action since last HDEOCP Meeting
* Awaiting 1P Test at Afton on C-13 “Oil A”
- Awaiting 1P test data from Caterpillar on “Oil D”

 When received NCDT meeting will be called to review
data and develop recommendation to APl Lubricants
Committee.

- If data received in time, objective is to present NCDT
recommendation at May 10 API-LC Meeting

PC-10 NCDT Status Report
March 31, 2005
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PC-10 Engine Test Matrix

Lab/Stand Selection & Funding Proposal
March 24, 2005

6 40 € ‘€1 INIJWHOVLLY
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PC-10 Engine Test Matrix

Lab / Stand / Funding Proposal

Hardware Adjusted Test Costs

* Objectives

Lab No. Submitted Prop. Adj.
“ N 2 + Allow all volunteer labs to
DEP-1 2 ici
DEP-1 2 participate
DEP-3 2 « Treat Ind. labs the same
Sub-totals | 14 < Minimize overall cost to
ISB IND-1 4
IND.2 ) meet budget
DEP-4 2
Suvtows | 8 | _aoow| o] w04l . proposal Outcomes
T-12 IND-1 2
IND-2 2 D
e 2 » No labs excluded
DEP4 2 + Each Ind. lab has 2 stands

urplus / Shortage

Grand Total 2,330,000 2,386,940 2,350,000

for 1 test; stands dropped
using cost

Discount on Test Costs (%)

vs. Submitted 1.42%

vs. Hardware Ad,;. 1.55%
Discount per Test ($)

Average 1,231

Minimim 623

Maximim 1,627

PC-10 NCDT Status Report
March 31, 2005

+ $37K shortfall requires

1.5% test cost reduction

+ Use cost to replace
stands if necessary;
would lead to increased
shortfall (up to $90K)

P16 40 ¥ ‘€1 INIWHOVLLY
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PC-10 Engine Test Matrix

Lab / Stand / Funding Proposal

Hardware Adjusted Test Costs

Lab Submitted

4
o

C13

IND-1
IND-2
DEP-1
DEP-2
DEP-3
DEP-4

Sub-totals

NDNODN MM

-
H

ISB

IND-1
IND-2
DEP-4

Sub-totals

T12

IND-1
IND-2
DEP-1
DEP-4

Sub-totals

O INDNDNDNIOINMDN &

600,000 632,008

Prop. Adj.

1,330,000 1,391,170 1,357,555

375,709

616,737

Grand Total 2,330,000 2,408,190 2,350,000

Discount on Test Costs (%)

vs. Submitted 2.22%

vs. Hardware Adj. 2.42%
Discount per Test ($)

Average 1,940

Minimim 973

Maximim 2,540

PC-10 NCDT Status Report
March 31, 2005

Alternate 1

+ Replaces a dependent lab
that may not be matrix
ready

+» Creates an imbalance
between the two
independent test labs

+ Increases the funding
short fall and proposed
price adjustments

@ 1640 S ‘€L AINFANHOVLLY
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PC-10 Engine Test Matrix
Lab / Stand / Funding Proposal

Hardware Adjusted Test Costs

Submitted

Lab Prop. Adj.

4
o

C13

IND-1
IND-2
DEP-1
DEP-2
DEP-3
DEP-4

NDMNMNODNMD

Sub-totals

-
H

1,330,000 1,391,170 1,339,937

ISB

IND-1
IND-2
DEP-4

400,000 420,068] 413,266

Sub-totals

T-12

IND-1
IND-2
DEP-1
DEP-4

OO A~ MO D N

Grand Total 2,330,000 2,439,854 2,350,000

Sub-totals

Discount on Test Costs (%)

vs. Submitted 3.38%
vs. Hardware Adj. 3.68%
Discount per Test ($)
Average 2,995
Minimim 1,484
PC-10 NCDT Status Report Maximim 3,872

March 31, 2005

Alternate 2

+ Assumes the questionable
test lab will not be matrix
ready

+ Uses dependent labs only
in the Cat C13 test; cuts 3
stands at 2 dependent labs

+ Significant Increase in
funding short fall and the
proposed price
adjustments

@16 40 9 ‘€1 INFWHOVLLY
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PC-10 Engine Test Matrix
Lab / Stand / Funding Proposal

Hardware Adjusted Test Costs
Submitied Alternate 3

Lab

Z
o

C13 IND-1
IND-2

DEP-1
DEP-2
DEP-3
DEP-4

Sub-totals

«~ Assumes all labs will be
matrix ready

NDNMNNMNMNMNMNADN

« Eliminates dependent labs

1,330,000 1,369,920 1,355,758

-
E N

ISB IND-1 from the Mack T-12 matrix
IND-2

DEP-4
Sub-totals

T-12 IND-1
IND-2
DEP-1
DEP-4

Sub-totals

+ Balances independent labs
based on test costs

oo b hjOIdDDND M

600,000 619,616  613,210]

+ Lowest possible short fall

and test cost adjustment

Discount on Test Costs (%) >
vs. Submitted 0.95% =
vs. Hardware Adj. 1.03% %

2

Discount per Test ($) 3
Average 818 S
Minimim 416 o

PC-10 NCDT Status Report Maximim 1,087 -

March 31, 2005
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PC-10 Engine Test Matrix
Lab / Stand / Funding -- Next Steps

* NDCT recommend approach to assign matrix test stands
+ Prioritize the different options

- Obtain agreement from the test labs
+ Distribution of stands
+» Test cost adjustments

- Establish firm deadlines to confirm lab matrix readiness
+~ To be judged by appropriate TF/SP
+ Fixed date or relative to HDEOCP test acceptance?

* Use output from above to finalize MOA

PC-10 NCDT Status Report
March 31, 2005

® (6 40 8 ‘€1 INFWHOVLLY



JWells
ATTACHMENT 13, 8 OF 9


Conference Call Decisions

> NCDT recommends adoption of the laboratory / stand combinations
of the basic proposal (Slide 2) provided all participating laboratories
are declared ready by the involved Test Development Task Forces by
April 15, 2005; with Alternate 1 (Slide 3) as a fall-back position if
Dependent Laboratory 2 is not declared ready by this date.

> Bill Runkle will request DEOAP approval of this NCDT
recommendation.

> Steve Kennedy will resolve test costs with the laboratories
consistent with available funding and circulate revised proposals
including final funding for presentation to the DEOAP.

> An ACC initiative to conduct additional testing beyond the PC-10
Matrix to develop Group lll BOIl data was discussed. This will be
addressed by BOI/VGRA TF.

PC-10 NCDT Status Report
March 31, 2005
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Task Name

12003 1 2004 | 2005 1 2006 | 2007

Qtr 3Qtr 4Qtr 1)atr 2Qtr 3Qtr 4Qtr 1/Qtr 2Qtr 3Qtr 4Qtr 1Qtr 2Qtr 3Qtr 4Qtr 1[Qtr 2Qtr 3Qtr 4Qtr 1Qtr 2

EMA Request

NCET Activity

NCDT Activity

Funding Group

New Test Development
New Test Discrimination
Matrix Design

Chemical Limits Selection
Select Matrix Oils

Matrix Oil Prep

Accept Parameters/Tests
Matrix Testing

Analyze Matrix

Select Reference Qils
HDEOCP Acceptance

Technology Demonstration & Limits Approval
ASTM D-2, SC-B Ballot & Approval

APl Lubes Committee Final Approval
Minimum Product Qualification Interval

API Licensing
Engines in Field

N
|
[

-

d

Task

Project: PC-10 ACC-1 03312005 Split

Date: Thu 3/31/05

Progress

Milestone &» External Tasks |

Summary Y External Milestone 4
Project Summary NN Deadline ok

Page 1
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ATTACHMENT 15, 1 OF 2

EXIT CRITERIA BALLOT

ASTM-HDEOCP Issue Date: March 2™, 2005
BALLOT FOR VOTING MEMBERS ONLY Receipt Deadline:
Reference: Jim Mc Geehan, Chairman March 24" , 2005

RETURN BALLOT TO: Name: William Kleiser

Pat Connelly via email (preferred): Organization: Chevron Oronite LLC

patconnelly@chevrontexaco.com Date: March 21, 2005
or via Fax: 510-242-3758 Phone No.: 510 242 3027

Motion Affirmative Negative

The following motion was made at the HDEOCP and
passed unanimously.

MOTION

Acceptance of the proposed Mack T-10 limits to
qualify an oil as passing the Mack T- 9 test. [] X
(Reference limits below)

Microsoft PowerPoint
Presentation

Comments:

TBL/030092-McGeehan
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ATTACHMENT 15, 2 OF 2

Chevron Oronite supports the approach of using a variety lubricants run in both the Mack T9 and T10
tests to establish equivalent pass limits. However, we feel that the limits proposed for API CH-4 based
on the T10 require some revision for the following two reasons:

1) According to the data presented there appears to be a linear relationship between T9 and T10
lead described by the following equation: T9Pb=0.5089(T10Pb)-5.486. Using this equation
we can calculate that based on the CH-4 Pb increase limit of 25ppm, the equivalent T10 limit is
60ppm. The current proposed one run limit of 40ppm corresponds to a T9 limit of 15ppm,
which is significantly different from the CH-4 pass limit and would represent a change in the
performance standard.

2) Based on the average difference in Top Ring Weight Loss (TRWL), there is a 30mg off set in
severity. The T-9 CH-4 one run limit is 120mg, this would translate to 150mg in the T10,
based on this data.

Based on the above issues, Chevron Oronite would be willing to accept limits similar to those listed
below which we feel represent a direct conversion from the T9 to T10 based on the data presented.

T10 Top Ring Weight Loss, mg: 150
T10 Liner Wear Step, um: 30
T10 EOT Lead Increase, ppm: 60

TBL/030092-McGeehan
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EXIT CRITERIA BALLOT

ASTM-HDEOCP
BALLOT FOR VOTING MEMBERS ONLY

Reference: Jim Mc Geehan, Chairman

Issue Date: March 2™, 2005
Receipt Deadline:

March 24" , 2005

RETURN BALLOT TO: Name: Pat Fetterman

Pat Connelly via email (preferred): Organization:

Infineum

patconnelly@chevrontexaco.com Date: 3/24/05

or via Fax: 510-242-3758 Phone No.: (908) 474-3099
Motion Affirmative Negative
The following motion was made at the HDEOCP and
passed unanimously.
MOTION
Acceptance of the proposed Mack T-10 limits to
qualify an oil as passing the Mack T- 9 test. [] X[ ]

(Reference limits below)

Microsoft PowerPoint
Presentation

Comments: Infineum does not support the proposed liner wear step limit
for the T-10 as a surrogate for the T-9. TMC1005 shows a many-test wear
step average right at the pass/fail limit in the T-9, yet the proposed T-10

limits would make TMC1005 a fail (even at the three test limit) in the T-10.

If the three test wear step limit in the T-10 is changed to the TMC1005
actual result of 34, and the two test and one test limits calculated from
there, Infineum will change this response to affirmative.

TBL/030092-McGeehan
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EXIT CRITERIA BALLOT

ATTACHMENT 17

ASTM-HDEOCP
BALLOT FOR VOTING MEMBERS ONLY

Reference: Jim Mc Geehan, Chairman

Issue Date: March 2™, 2005
Receipt Deadline:

March 24" , 2005

RETURN BALLOT TO:

Pat Connelly via email (preferred):

patconnelly@chevrontexaco.com

Lewis Williams

Organization:
3/23/05

or via Fax: 510-242-3758

Lubrizol

Phone No.:

440-347-1111

s

Presentation

Microsoft PowerPoint

Motion

Affirmative

Negative

The following motion was made at the HDEOCP and

passed unanimously.

Acceptance of the proposed Mack T-10 limits to
qualify an oil as passing the Mack T- 9 test.

MOTION

(Reference limits below)

[]

X[ ]

Comments:
.
2]
Mack Wear Test Proposals using the T-10
0il A OilA-1
Mack T-9 10W30 10w3o
Group | Group |
Additive A Additive A
Mack T-9 [Mack T-10
Avg Liner Wear, um 26.2 v iner Wear, um 30.5
[Avg TRWL, mg 120 v WL, mg 107
Delta Pb, eot 18 elta ,eot 29
oil B oilB-1 il B-2
15W 40 15W 40 15W 40
Group | Group | G
Additive A Additive A Additive
Mack T-9 Mac =10
Avg Liner ear,um 21.5 v iner Wear, um 18.6 225
Avg TRWL, mg 66.4 v WL, mg 140 87
Delta Pb, eot 10 elta eo 33 28
oilc oilc-1
15W-40 15W -40
Group Il Group Il
Additive B 1.1 X Additive B
M k T-9
Avg Liner Wear, um 23.8 er Wear, 26.1
Avg TRWL, mg 49 WL, mg 82
Delta Pb, eot 11 b, eot 30
© LUBRIZOL

TBL/030092-McGeehan
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Wear/ T10 vs. T9

B T10 1005
BT 1005
HTI0
HT9
HTI0
OT9

Wear Rate

Liner Wear Ring Wt. Loss EOT PB ppm /
Microns x 10 mg /10 10

GLS Mar 31, 2005

I 240 1 ‘8L LNIJWHOVLLY

\t:ﬁg Mack Powertrain Division Name of Function and Date




Limits Proposal

CH4 T9 - T10
Liner Wear (um)

T9-254 T10-30,32,33
32,34,35 NEW

Top Ring Weight Loss (mg)
T9-120 T10-145,154,158
150,159,163 NEW

EOT Delta Lead (ppm)
T9-25 T10-40,45,47
50,56,59 NEW

24028l LNJWHOVLLY

=—==>~# Mack Powertrain Division



Current D 4485 CF-4

« T-6 Merit Rating, min 90
« OrD 6483 (T-9)
-~ TRWL avg. mg, max 150
~ Liner wear, um, max 40

6L INJWHOVLLY

P2 Afton A Passion for Solutions.
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D 4485 CF-4

The T-9 test is no longer available

Referenced tests can not be run to license the CF-4
category

Data relating the T-6 and the T-10 are limited
 No new correlation data is expected

- Based on the proposed limits for T-9 vs T-10 using
the same offset of 5 um and 25 mg, the T-10 could
be substituted for the T-6.

* Proposed limits would be 45 um max liner wear and
175 mg max TRWL.

6} INJNHOVLLY
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90.0

80.0

70.0

60.0

50.0 OSeries1

M Series2
OSeries3

40.0

30.0

20.0

10.0

0.0

1P WDP/10 1P TGC 1P TLC C13 C13TGC C13TLC C13TLHC Oil Cons
WDP/10 Increase
(%)
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