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HEAVY-DUTY ENGINE OIL CLASSIFICATION PANEL
OF
ASTM D02.B0.02
June 29, 2010
Westin Crown Center, Kansas City, MO

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. Mack Surveillance Panel needs to respond in 60 days on the T-11 mild trend

MINUTES
1.0 Call to order

1.1 The Heavy Duty Engine Oil Classification Panel (HDEOCP) was called to order by
Chairman Jim McGeehan at 1:30 p.m. on Tuesday, June 29, 2010, in the Pershing Place
North room of the Westin Crown Center Hotel, Kansas City, MO.

1.2 There were 14 members present and 45 guests present. The attendance list is included as
Attachment 2.

2.0 Agenda

2.1 The agenda circulated prior (included as Attachment 1) was not changed.
3.0 Minutes

3.1 The minutes from the prior meeting were approved as written by unanimous voice vote.
4.0 Membership

4.1 Chris Castanien has the proxy vote for Lubrizol / Dave Duncan. Robert Stockwell has the
proxy vote for ConocoPhillips / Dave Taber. Barb Goodrich has the proxy vote for John
Deere / Ken Chao. Scott Harold asked that his company name should reflect the change to
BASF from CIBA.

5.0 Test Succession Plan to Support Active Categories — Mark Cooper (Attachment 3)

5.1 Mark Cooper made a presentation regarding the life of API ‘C’ Category tests. Regarding
Caterpillar tests, Hind Abi-Akar commented that they do not have plans to cease support
after 2015. Life of the older single cylinder tests is less certain, however. The C13is a
production engine and should be available beyond 2015. Availability of 500 ppm sulfur fuels
may be an issue as off-road fuels have transitioned to 15 ppm sulfur.

5.2 The Engine Oil Aeration Test (EOAT) is only referenced at one laboratory and availability of
critical engine components is still being determined. Only one set of critical hardware
remains.

5.3 Alarge batch of piston/rings/liners/bearings to support the T-11 and T-12 through 2015 has
been ordered. This is considered to be the last batch purchase of hardware — the tooling
will no longer be available. Other engine components are available as service parts.
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5.4 The Roller Follower Wear Test utilizes a flush and run engine, but the engine injection
pump is replaced every 15 runs. Availability of injection system hardware is a concern as
the injection pump is critical to test severity.

5.5 The Sequence Il will have an adequate supply through 2015 to support GF-5. Supply is
guestionable beyond 2015.

6.0 Mack T-12A: Mark Cooper (Attachment 4)

6.1 Mark Cooper made a presentation to adopt the used oil MRV of the “T-12A” as a substitute
for the T-10A. The 100 hour MRV result in the T-12 is comparable to the 75 hour MRV
result in the T-10 with the T-10A being approximately 500 mPa-s higher than the T-12 data.
A procedure has been developed and was adopted by the Mack Surveillance Panel. A
detailed summary of results on reference oil 820-2 was provided. A question on the
accuracy of the MRV was posed and Joe Franklin commented that the reproducibility of the
test is approximately 19% at the limit range or approximately 3800 mPa:s.

6.2 Greg Shank moved to accept the proposed T-12A method as an alternative for the T-
10A at the existing T-10A limits. Chris Castanien seconded the motion. Steve
Kennedy asked if we are changing the performance level given the difference between
reference results. Hearing no further discussion, Chairman McGeehan called the question.
12 For, 0 Against, 2 Waive. Motion carried.

7.0 T-11 Report: Mark Cooper

7.1 T-11 Severity Trend — Mark Cooper provided an update on the actions of the Mack
Surveillance Panel to address the mild trend. Results from two recent extended length
reference tests indicate more work needs to be done. Kevin Ferrick asked if there are any
referenced T-11 stands at the independent laboratories. Currently, there are not. One of the
dependent laboratories has a referenced stand. Kevin indicated that this could be an issue
if someone other than the dependent test lab needs to conduct a test. Greg Shank believes
the shift may be fuel related. He is asking for 60 days to conduct further testing to restore
test severity. Barb Goodrich asked about the aromatic content of the reference fuels.

8.0 Cummins ISM Update: Shawn Whitacre (Attachment 5)

8.1 Oil filters — Concern over 2009 batch regarding filter plugging severity (much higher). A new
batch was produced in Q1 2010 with retargeted media. The 2010 batch reference oil test
results are in line with historical performance. The 2009 filters will be sequestered and no
longer used for testing. A 5+ year supply of 2010 filters is on-hand.

8.2 Crossheads — New batch producing results in line with historical data, but trending slightly
mild. The Surveillance Panel will monitor and consider correction factor adjustment as
necessary. A recent motion to adjust the correction factor based on existing data failed to
carry.

8.3 Injector Adjusting Screws — An industry correction factor of 19.1 mg was imposed June 28,
2007. The magnitude still looks appropriate but impacts the merit calculation. Full merits are
no longer possible as the correction factor exceeds the 16 mg minimum. The Surveillance
Panel has been deliberating a variety of proposals but none that they are ready to bring to
the HDEOCP at this time.

9.0 EMA Report: Greg Shank (Attachment 6)

9.1 CJ-4 oil performance in the field has been good. The chemical limits appear to be ok - no
issues to report. The 2015 timeline for test development was mentioned as were concerns
about clashing with the GF-6 timeline. EMA does not know if a performance change is
needed. A new heavy duty fuel economy specification may challenge the current 3.5 cP
HTHS limit. Actual implementation dates for a fuel economy specification are unknown but
EMA is using 2016-2017 timeframe. Additional performance requirements are still on the
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table: Oxidation, TBN Depletion, Shear Stability, Aeration Severity, Turbo Deposits, and
Fuel Economy. EMA will continue to look at the wear tests and any other tests for
redundancy.

9.2 New tests may be required to maintain APl CJ-4. Chairman McGeehan posed the question
about meeting more frequently to address the tests that have limited life. It was suggested
that the RFWT and the EOAT be examined first as they currently have hardware availability
issues. Caterpillar is working with the EOAT and may have an alternative engine that can
be used. Greg commented that he could provide timing for a “T-13" by the December 2010
meeting. Caterpillar will have an update on the emulsion phenomenon.

10.0 The meeting was adjourned at 3:10 PM.




Tentative Agenda
ASTMSECTION D.02.BO.02
HEAVY-DUTY ENGINE OIL CLASSIFICATION PANELS
And DEOAP Meeting
Chairman: Steve Kennedy and Greg Shank

Westin Crown Center, Kansas City, MO
June 29th 2010

1:30-5:30 pm

Chairman/ Secretary: Jim Mc Geehan/Brad Carter for Jim Moritz

Purpose: Supporting API HDMO categories

Desired Outcomes: Preparing for next oil category.

TOPIC PROCESS WHO TIME
. _______________________________________________________________ ________________________________|
Agenda Review e Desired Outcomes & Agenda Group 1:30-1:40
Minutes Approval e Dec 8t | 2009 Group 1:40-1:45
Membership e Changes: Additions Jim McGeehan 1:45-1:50
Test succession plan to e Life of tests and succession plan Mark Cooper 1:50-2:15
support active for Cummins ISM; ISB; Cat C13:
categories Roller follower; Cat single-
cylinder etc
Mack T-12A and T-11 e Mack T-12 for 100 hr MRV Mark Cooper 2:15-2:30
report e Mack T-11 mild trend: issue
Cummins ISM o Cummins ISM merit system with Shawn Whitacre 2:30-3:00
new cross-heads
e New oil filters performance
EMA Report e EMA report on topic’s of concern Greg Shank 3:00-3:15
[

Break—Meeting 3:00-4:00
change
DEOAP Meeting e Drivers for Next Category Steve Kennedy 4:00-5:30

o Greg Shank
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Abi-Akar, Hind
Caterpillar Inc.

Bldg. H2000
Old Galena Rd., Rt 29
P.O. Box 4000

Mossville, IL 61552-2000 USA

PH: 309-578-9553, FAX: 309-578-3653

abi-akar_hind@cat.com

Arcy, Dan

Shell Global Solutions
3333 Highway 6 South
Houston, TX 77082 USA
PH: 281-544-6586, FAX:
dan.arcy@shell.com

Baker, Charles L.

ExxonMobil R&E

P.O. Box 480

Paulsboro, NJ 08066 USA

PH:, FAX:
charles.l.baker@exxonmobil.com

Bates, Terry

Manesty Consultant Ltd.

50 Tower Road North

Heswall, Wirral UK CH60 6RS UK

PH: 44-151-348-4084, FAX: 44-151-
348-4084

batesterry@aol.com

Bowden, Dwight

OH Technologies, Inc.

P.O. Box 5039

Mentor, OH 440615039 USA
PH: 440-354-7007, FAX:
dhbowden@ohtech.com

Ansari, Matthew

Chevron Lubricants

100 Chevron Way
Richmond, CA 94801 USA
PH:, FAX:
ansa@chevron.com

Bachelder, Dennis L.
API

PH: 202-682-8182, FAX:
bachelderd@api.org

Barajas, Anthony

Southwest Research Institute

PO Drawer 28510

San Antonio, TX 78228-0510 USA

PH: 210-522-2997, FAX: 210-684-7523

anthony.barajas@swri.org

Bowden, Adam

OH Technologies, Inc.

P.O. Box 5039

Mentor, OH 44061-5039 USA
PH: 440-354-7007, FAX:
adbowden@ohtech.com

Bowman, Lyle

PH:, FAX:
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Buck, Ron

Test Engineering, Inc.

12718 Cimmaron Path

San Antonio, TX 78249 USA

PH: 210-877-0221, FAX: 210-690-1959
rbuck@tei-net.com

Carter, Brad

Intertek Automotive Research

5404 Bandera Road

San Antonio, TX 78238 USA

PH: 210-523-4604, FAX: 210-684-6074
bradley.carter@intertek.com

Castanien, Chris

The Lubrizol Corporation

29400 Lakeland Blvd

Wickliffe, OH 44092-2298 USA

PH: 440-347-2973, FAX: 440-944-8112
chris.castanien@Ilubrizol.com

Devlin, Cathy C.

Afton Chemical Co.

500 Spring St.

Richmond, VA 23219 USA

PH: 804-788-6316, FAX: 804-788-6388
cathy.devlin@aftonchemical.com

Evans, Gail

The Lubrizol Corporation
29400 Lakeland Blvd
Wickliffe, OH 44092 USA
PH:, FAX:
gail.evans@Iubrizol.com

Buscher IlI, William A.
Southwest Research Institute
6220 Culebra Road

San Antonio, TX 78228 USA
PH: 210-522-6802, FAX:
wbuscher@swri.edu

Carter, James E.

Haltermann Products

1201 South Sheldon Rd.

Channelview, TX 77530-0429 USA

PH: 517-347-4947, FAX: 517-347-1024
jecarter@jhaltermann.com

Cooper, Mark

Chevron Oronite

4502 Centerview Dr., Suite 210

San Antonio, TX 78228 USA

PH: 210-731-5606, FAX: 210-731-5699
mawc@chevron.com

Esche, Carl
R.T. Vanderbilt

PH: 804-740-4635, FAX:
cesche@rtvanderbilt.com

Farber, Frank M.

ASTM - TMC

6555 Penn Ave.

Pittsburgh, PA 15206 USA

PH: 412-365-1030, FAX: 412-365-1047
fmf@astmtmc.cmu.edu
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Ferrick, Kevin

API

1220 L Street, NW
Washington, DC 20005 USA
PH: 202-682-8233, FAX:
ferrick@api.org

Franklin, Joseph M.

Intertek Automotive Research

5404 Bandera Road

San Antonio, TX 78238 USA

PH: 210-523-4671, FAX: 210-681-8300
joe.franklin@intertek.com

Girard, Luc

Petro-Canada

2310 Lakeshore Blvd

Mississauga, ON LSJ 1K2 Canada
PH:, FAX:

Igirard@suncor.com

Goodrich, Barb

John Deere

P.O. Box 8000

Waterloo, IA 50704-8000 USA

PH: 319-292-8007, FAX:
GoodrichBarbaraE@JohnDeere.com

Harold, Scott

BASF

540 White Plains Rd.

Tarrytown, NY 10591 USA

PH: 914-275-2711, FAX: 914-785-4249
scott.harold@cibasc.com

Fetterman, G. Pat

Infineum

1900 E. Linden Ave.

Linden, NJ 07036 USA

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

Gault, Roger
EMA

2 North LaSalle St.
Suite 2200

Chicago, IL 60602 USA
PH: 312-929-1974, FAX:
rgault@emamail.org

Goldblatt, Irwin

BP Lubricants

1500 Valley Road
Wayne, NJ 07470 USA
PH: 732-572-1712, FAX:
irwin.goldblatt@bp.com

Gropp, Jerry

The Lubrizol Corporation
29400 Lakeland Blvd
Wickliffe, OH 44092 USA
PH: 440-347-1223, FAX:
jlg@lubrizol.com

Kennedy, Steve

ExxonMobil R&E

600 Billingsport Rd.

Paulsboro, NJ 08066 USA

PH: 856-224-2432, FAX: 856-224-3613
steven.kennedy@exxonmobil.com
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Kozminski, Michael
American Refining Group
77 North Kendall Ave.
Bradford, PA 16701 USA
PH: 814-368-8742, FAX:
mkozminski@amref.com

Kuntschik, Larry

ILMA

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

Linden, Jim
Total Lubricants, USA

M/C 480-106-160

, USA

PH: 248-321-5343, FAX:
lindenjim@hotmail.com

McGeehan, Jim A.

Chevron Global Lubricants

100 Chevron Way

Richmond, CA 94802 USA

PH: 510-242-2268, FAX: 510-242-3758
jlam@chevron.com

Nann, Norbert

Nann Consultants Inc.

59 Edgehill Drive

Wappinger Falls, NY 12590 USA

PH: 845-297-4333, FAX: 845-297-4333
norbnannl@aol.com

Kuehler, Nick
ChevronPhillips Chemical Co.

PH: 806-275-5633, FAX:
kuehlnl@cpchem.com

Leach, Richard P.

ExxonMobil Lubricants & Specialties
3225 Gallows Road

Fairfax, VA 22037 USA

PH: 703-846-5559, FAX: 262-314-2692
richard.p.leach@exxonmobil.com

Mazzamaro, Glenn

R.T. Vanderbilt Co.

30 Winfield St.

Norwalk, CT 06856 USA

PH: 203-853-1400, FAX:
gmazzamaro@rtvanderbilt.com

McMillan, Michael L.
Infineum

, USA

PH:, FAX:
mmcmillan123@comcast.net

Nash, William Don

Flint Hills Resources

12220 Rock Oak Place

The Woodlands, TX 77380 USA

PH: 281-292-9624, FAX: 316-828-9624
don.nash@fhr.com
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Parsons, Gary

Chevron Oronite

100 Chevron Way, 60-1216
Richmond, CA 94802 USA
PH: 510-242-1026, FAX:
gmpa@chevron.com

Pridemore, Dan

Afton Chemical Co.

2000 Town Center Dr., Suite 1160
Southfield, Ml 48075 USA

PH: 248-350-0640, FAX:
dan.pridemore@aftonchemical.com

Rajala, Scott

PH: 248-455-1460, FAX:
srajala@ilacorp.com

Rosenbaum, John

Chevron Global Lubricants

100 Chevron Way

Richmond, CA 94802-0627 USA

PH: 510-242-5673, FAX: 510-242-3758
rosj@chevron.com

Smith, David

API

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

Pastor, Jofran
Infineum

PH: 313-348-3120, FAX:
jofran.pastor@infineum.com

Rabbat, Phil
BASF

PH: 914-785-2217, FAX:
phil.rabbat@basf.com

Raley, Greg

Motiva Enterprises, LLC

910 Louisiana St., Suite 2516B
Houston, TX 77002 USA

PH: 713-230-3093, FAX:
gregory.raley@motivaent.com

Shank, Greg L.

Volvo Powertrain

13302 Pennsylvania Ave.

Hagerstown, MD 21742-2693 USA

PH: 301-790-5817, FAX: 301-790-5815
greg.shank@volvo.com

Spence, Steve
Newalta Corporation

PH: 604-924-2701, FAX:
sspence@newalta.com
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Stockwell, Robert T.

ConocoPhillips

4573 RW 1000 South Pine

Ponca City, OK 74602 USA

PH: 580-767-6894, FAX: 580-767-4534
robert.t.stockwell@conocophillips.com

Torkelson, Jeff R.

Ashland

P.O. Box 14000

Lexington, KY 40512 USA

PH: 859-357-2209, FAX: 859-357-3530
jrtorkelson@ashland.com

Weber, Ben

Southwest Research Institute
, USA

PH: 210-522-5911, FAX:
ben.weber@swri.org

Wong, Andrew P.
Chevron Global Lubricants

PH: 510-242-3007, FAX:
andrew.wong@chevron.com

Thompson, E.A. Hap

Global PPL Standards Assc.

404 Twin Oaks Lane

St. Johns, FL 32259 USA

PH: 904-287-9596, FAX: 904-287-9596
hapjthom@aol.com

Wang, Jerry

Chevron Oronite

7080 Colchester Lane
Ypsilanti, Ml 48197 USA
PH: 734-485-3806, FAX:
jwdy@chevron.com

Whitacre, Shawn
Cummins, Inc.

1900 McKinley Ave.
MC: 50183

Columbus, IN 47201 USA
PH: 812-377-6215, FAX: 812-377-7226
shawn.whitacre@cummins.com
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Projected Life of Engine Lubricant Tests
In API ‘C’ Categories

Mark Cooper
June 29, 2010
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Requests Concerning Life of
API ‘C’ Engine Lubricant Tests

February 24, 2010 Letter from DEOAP

— Plan to make CJ-4 engine tests available through
2015

Recent request to project availability
beyond 2015

Summary of all current API ‘C’ Category
engine lubricant tests included

Thanks to numerous people who
provided supporting information

June 29, 2010 HDEOCP / DEOAP

nel

February 24, 2010

Jim Moritz (Cummins Surveillance Panel)
Mark Cooper (Mack Surveillance Panel)
Jim Gutzwiller (C13 Surveillance Panel)
Jim McCord (SCOTE Surveillance Panel)
Dave Glaenzer (IIG Surveillance Panel)
Dear ASTM Surveillance Panel Chairs:

The APVEMA Diesel Engine Oil Advisory Panel (DEOAP) requests that vou and the members
of vour surveillance panels address the following questions:

+ Will the test or tests monitored by your respective surveillance panels be viable until
2015 and beyond (see attached list of tests)?

+ If no, what needs to be done to make the test or tests viable until at least 20157
The members of the DEQOAP hope to consider your responses before the next ASTM Heavy
Duty Engine Oil Classification Panel meeting in June. Please raise these questions with your

surveillance panels as soon as possible and forward any comments or questions to my attention.

We appreciate your help with these questions.

Sincerely.

Greg Shank
Steve Kennedy

Co-Chairs, AP'EMA Diesel Engine Oil Advisory Panel

Projected Life of APl "C" Category Engine Lubricant Tests
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APl ‘C’ Category Engine Lubricant Tests

Engine Test Fuel | Active?| Cal Stands cJ4 Cl-4 PLUS Cl-4 CH-4 Issues

Cat 1K 0.4%S Y 5 X X

Cat 1N PC-9 Y 5 X

Cat 1P PC-9 Y 4 X

Cat 1R PC-9 Y 1 X

Cat C13 ULSD Y 2 X

Cummins M11-HST X

Cummins ISM PC-9 Y 5 X M11-EGR alt|M11-HST alt|OFDP, Wear severity
Cummins ISB ULSD Y 3 X Engine to be replaced
Mack T-8/E PC-9 Y 3 X X

Mack T-11 PC-9 Y 3 X X

Mack T-10 X

Mack T-10A PC-9 N (a) X Alternate being evaluated
Mack T-12 ULSD Y 4 X T-10 alt T-9 alt |[New hardware pending
RFWT PC-9 Y 2 X X X

EOAT PC-9 Y 1 X X X EMA concern w/severity
Seq llIF/IG -- Y X X X Tied to light duty specs

June 29, 2010

Projected Life of API "C" Category Engine Lubricant Tests
HDEOCP / DEOAP
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Caterpillar Tests

: Supported Supported

1K /1N 1Y540 Yes* ?
1P/ 1R** 1Y3700 Yes ?
C13 C13 Yes Yes***

Notes:
* Current issues with oil pumps and coolant heat exchangers

** Different pistons and rings used in 1P and 1R.

*** C13 is production engine — end date of production?

Projected Life of API "C" Category Engine Lubricant Tests
June 29, 2010 HDEOCP / DEOAP 4
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Cat 1Y540
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Cat 1Y3/00
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C13
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Cummins ISB and ISM

e |[SM
— Evolution of 1994 M-11 engine
— Engine produced in Jamestown facility for foreseeable future
— ISM can be supported through 2015, possibly longer

— Large batch of crossheads and oil filters secured in March 2010

e« |SB
— Evolution of 1997 ISB 5.9 L engine
— Production ISB engine upgraded to 6.7 L in 2007
— |ISB can be supported with current hardware for foreseeable future
— Transition from 5.9 L to 6.7 L after 5.9 L inventory is used up

Projected Life of APl "C" Category Engine Lubricant Tests

June 29, 2010 HDEOCP / DEOAP
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Cummins ISB and ISM

ISM - ACC Registered
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Engine Oil Aeration Test (EOAT)

1 referenced lab

« Base Engine — 1994 7.3L Ford Power Stroke

— Engine designed by Navistar
— Uses HEUI injection system
« Engine Components Critical to Severity

— Engine block — must be SN 201680 or previous

— Oil pan ;
Current design of

— Front cover these components

— Oil suction tube reduces aeration

« Availability of Critical Engine Components
— Lab currently has one engine block, oil pan, front cover, and oil suction
tube that produce correct severity
— Still determining availability of critical components at reman contacts

— Other rebuild components available as service parts

Projected Life of API "C" Category Engine Lubricant Tests

HDEOCP / DEOAP 10
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EOAT
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Mack T-8, T-11, and T-12

. T-8
— 1989 E7 12 L engine
— originally production engine

e T-11-T-12
— 1998 based on E7 E Tech with
Bosch EUP

— Non-production, emissions
mapping configuration

Notes:

E7 and E Tech no longer in production
Sufficient pistons, rings, liners and bearings to support usage through 2015+

Other components supported through service parts

Projected Life of API "C" Category Engine Lubricant Tests
HDEOCP / DEOAP
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Mack Test Usage

T-8E - ACC Registered
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Roller Follower Wear Test

Base Engine — 1992 6.5L GM Diesel V-8

— Original engine 6.2L GM diesel (1982-1992)

— Changed to 6.5L (6.5 L in production 1992 -2000)

— Mechanical injection pump, variant of Stanadyne DB-2 pump

— Flush and run test, but engine / injection pump replaced every 15 runs

RFWT - ACC Registered

40
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Count
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Projected Life of API "C" Category Engine Lubricant Tests
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RFWT Critical Parts Inventory

6.5 L Engine Long Engine Block (PN 88894130) Currently available

Available at dealer
Discontinued?

Injection Pump (in RFWT test procedure) (PN 10154615) Unable to confirm
Fuel Injector Nozzle (PN 12458122) Currently available

Roller Follower Inventory at CPD Quantity

Injection Pump K8-DB2831-5437 (PN 12561384)

Assembled Roller Followers 575
Components (Bearing & Shafts) 7413
Total Roller Follower Availability** 7988

Notes:

Engine components outside of ten-year warranty requirement supply.

Engine components will only be supported if dictated by sufficient volume.

Injection system upgraded to electronic rotary pump in 1994,

A version of this engine still produced by AM General, General Engine Products (GEP).

Projected Life of API "C" Category Engine Lubricant Tests
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HDEOCP / DEOAP

rojected 3800 runs 2010-2015

16
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Sequence lll Critical Parts Inventory

Connecting Rods (PN 12593374) 21,758 1172 22,930 (3821 runs)
Crankshaft (PN 24502168) 584 50 634 (3804 runs)
Engine Block (PN 24502286) 570 36 606 (3636 runs)
Cylinder Head (PN 24502260B) 6200 555 6755 (3377 runs)
Notes:

Other parts, e.g. parts supplied by CPD will remain available.
Potential shortages of small items will be dealt with as they arise.
May be excess components at the projected end of GF-5 in 2015.
May be forced to re-use cylinder heads.

Sequence Ill SP feels they are “in good shape”.

Projected Life of API "C" Category Engine Lubricant Tests

HDEOCP / DEOAP 17

June 29, 2010
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Summary

Availability | Availability

Cat 1K No issues Possibly Oil pump and coolant heat exchanger
Cat 1IN No issues Possibly Oil pump and coolant heat exchanger
Cat 1P No issues No issues CH-4 life?

Cat 1R No issues No issues

Cat C13 No issues Probably Production engine for some time
Cummins ISM  No issues Probably Production engine for some time
Cummins ISB  No issues Probably Production engine for some time
EOAT ? ? Critical engine parts supply?
Mack T-8E No issues Possibly Depends on usage rate until 2015
Mack T-11 No issues Possibly Depends on usage rate until 2015
Mack T-12 No issues Possibly Depends on usage rate until 2015
RFWT ? ? Injection pump supply?

Seq Il No issues ? Not projected past 2015 — GF5

Projected Life of API "C" Category Engine Lubricant Tests

June 29, 2010 HDEOCP / DEOAP

18
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- as a substitution for T-10A

June 29, 2010

Mark Cooper
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T-12A - A Brief History

Used Oil MRV requirement in Cl1-4

e« MRV measurement of 75h Oil Sample from T-10 (T-10A)
e T-10A currently unavailable (perhaps indefinitely)

T-12 is a logical alternative to T-10A
e Similarities between T-12 and T-10
e 100h T-12 has closest soot level to 75h T-10 oil sample

Mack Surveillance Panel actions

e Unanimous approval of T-12A Procedure and Ref Oil Targets
e recommendation to HDEOCP

Chevron
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Comparison of Soot Level

T-10 and T-12 TGA Soot

e=4==100hT-12

Soot by TGA, %
w

2 e=u==75hT-10
1
0

1 26 51 76 101

Chevron
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T-12A Test Procedure

Approved on May 25, 2010 by Mack Surveillance Panel

(Revises D 7422-09a, as amended by Information Letter 10-01)

1.1.1 This test method also provides the procedwre for muming an abbreviated length test, which is commonty
referred to as the T-12A. The procedures for the T-12 and T-12A are identical with the exception of the items
specifically listed in Annex A9 Additionally, the procedure modifications listed in Amnex A9 refer to the
corresponding section of the T-12 procedure.

A9 T-12A ABBREVIATED L ENGTH TEST REQUIREMENTS

A9.1 Overview —The putpose of the T-12A is to provide the low temperature viscosity result for used oil. The
low temperature result in question is the MRV viscosity after 100 h at Phase I T-12 conditions. This result may
be obtained two different ways. First, it may be obtained from an operationally valid standard T-12 test.
Second, it may be obtained from a test stand setup that runs only the first 100 h of T-12 conditions. Unlike the
standard T-12 test, this form of the T-12A does not require a new engine build with each test. Instead. itisa
flush-and-run setup. With the exception of A9.4, A0.52 A0 53, and A9.6, no special instructions are
necessary to obtain a T-12A result from a standard T-12. The special instructions necessary to obtaina T-12A
result from a flush-and-run setup are contained in the remainder of this annex.

A92 Freparanion of Apparatus at Rebuild (refer to Section §}—FRebuild each T-12A flush-and-run engine
after three calibration periods or 1300 b

A92 1 Injectors (refer to 8.4.1)—Check the injector opening pressure at the start of each calibration. Reset the
injector opening pressure if it is oufside the specification of 24000 2000 kPa.

A9 3 Procedure (refer to Section 9):

A93.1 Pretest Oil Flush—The pre-test flush is not performed on a new engine build. For new engine builds,
mn the break-in sequence according to A9.3.2. For existing engine builds, flush the engine and auxiliary oil
system with test oil for 15 min. Drain the oil. Repeat the flush and drain sequence two more times. Use the
same set of oil filters for all three flushes. At the completion of the third flush drain the oil. change the oil
filters, and charge the engine and auxiliary oil system with test oil Proceed with the test according to A9.3.3.

A0 32 Pretest Break-In {see 9.1.2)—The pre-test break-in is not necessary for every test; it is only necessary
for a new engine build. For a new engine build, run a 30-min break-in at Phase [ conditions. To do this, follow
the Phase I start-up sequence shown in Table A52, and once the statt-up sequence is complete, hold the
conditions for 30 min Change all oil filters at the completion of the break-in.

A9 .33 Test Cycle (see 9.4) —Conduct the test by operating for 100 h at Phase I conditions, which are shown
in Table 1

A0 3 4 Post-Test Oil Flush—At the completion of the test, drain the oil and change the oil filters. Hot flush the
engine and auxiliary oil system with Bulldog Premivwm Oil for 15 min Drain the oil Repeat the flush and drain
sequence two more times. Use the same set of edl filters for all three flushes.

A9 4 Oil Inspection (see 10.3)—Analyze the 100 h oil sample for MRV viscosity according D 6896. As part of
the MRV measurement procedure, be sure to prepare the sample in accordance with A4.3 (Annex Ad) of Test
Method D 5967.

A9.5 Laboratory and Engine Test Stand Calibration/Non-Reference Oil Requirements (Section 11):

A9 5.1 Test Stand Engine Calibration {refer to 11.5)—The calibration period for a flush-and-ron T-12A is five
operationally valid non-reference oil tests or ten months since the completion of the last suecessful calibration
test.

A951.1 A T-12A flush-and-run stand may be installed in a stand that criginally calibrated as a standard T-12
without impacting the standard T-12 calibration status. However. the flush-and-run setup will only be
calibrated for the first non-reference oil test. To re-establish calibration, a reference oil test shall be mn
following the first test on the flush-and-run engine.

A851.2 A newly rebuilt engine requires a reference oil test to establish test stand calibration. Additionally. a
T-12A cannot be mn on an engine build that has seen Phase II test conditions (break-in conditions are
excluded for a T-12A obtained as part of a standard T-12).

AB.5.2 Test Result {see 11.6) —The specified test result is MRV viscosity at 100 b. Report the results on the
appropriate forms.

AB.5.3 Non-Reference Oil Test Result Severity Adjustments (see 11.8)—This test method mcorporates the use
of an SA for non-reference oil test results. A control chart technique, described in the LTMS, has been selected
for identifying when a bias becomes significant for MEV viscosity at 100 h. When calibration test results
identify a significant bias, an SA is determined according to LTMS. Report the SA on Form 4 in the space for
SA Add this SA valpe to nonreference oil test results, and enter the SA adjusted result in the appropriate
space. The SA remains in effect until a new SA is determined from subsequent calibration test results, or the
test results indicate the bias is no longer significant. Calculate and apply SA on a laboratory basis. Be aware
that the SA applied to non-reference results is the laboratory SA that is in place at the completion of the 100th
hour of the test (that is. for T-12A results that are obtained through a standard length T-12, do not use the SA
at EOT of the T-12. instead use the SA that is in place at 100 k).

A9.6 Precision and Bias (refer to Section 13):

AD.6.1 Precision—The test precision for MRV Viscesity at 100 b, as of April 19, 2010, is shown in Table
A0l

AD.6.2 Bias—Bias is determined by applying the LTMS control chart technique (see A8.5.3) and when a
significant bias is determined. a severity adjustment is permitted for non-reference oil test results.

TABLE AS.1 Test Precision

Test Result Inermediate Precision { Lo} Feorocucltlity [ 7]
MRV viscosity 3t 100 b (cP) 1550 1550

Chevron
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Analysis of T-12 MRV at 100 hours
versus

T-10A MRV at 75 hours

For Mack Surveillance Panel
June 14,2010

Jim Rutherford
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Summary

e Using reference data from tests with the only oil for which
MRV was measured in both the 75h T-10A and 100h T-12

- Whether we restrict to labs with MRV from both tests and
use two way analysis of variance, or

« Lump data from all labs for a t-test,

« The difference between 75h T-10A and 100h T-12 is

significant (p<<0.05) with 75h T-10A about 500 mPa-s higher
than 100h T-12.

 However, within the short time period for which 100h T-12

results are available, results from the two tests are in the
same range.

© 2010 Chevron Oronite Companies. All rights reserved. ‘
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MRV from Chartable 75h T-10A and 100h T-12
Samples

IND
820-1
820-2

821

821-1

PC-9A

PC10B

PC10E

Analysis Variable : MRV

Analysis Variable : MRV

LAB type N Mean stdev Median
A TI10A 2 13300 707 13300
A TI10A 22 13145 561 13250
B |T10A 4 12975 618| 13150

T12 3 12667 551| 12400
D |T10A 4 13412 328 13434

T12 3 12383 349| 12415
F T10A 3 13395 516 13686
G |T10A| 19 13132 669| 13000

T12 3 12767 737 12500
B T12 1 11700 . 11700
G T12 3 11167 1041 11500
B Ti2 1 11400 . 11400
G Ti12 3 11767 404 12000
A T10A 11 14682 679 14400
B TI10A 1 13200 . 13200
D TI10A 1 13888 . 13888
F T10A 2 14550 354 14550
G TI10A 5 15440 1378 14900
B Ti2 1 11800 . 11800
D Ti2 1 11575 . 11575
B Ti2 3 11767 379 11600
D Ti2 2 12100 104 12100
G T12 1 11700 . 11700

© 2010 Chevron Oronite Companies. All rights reserved.

IND type N Mean stdev Median
820-1 T10A 2 13300 707 13300
820-2 |T10A| 52 13162 582| 13100

T12 | 9 12605 521| 12415

821 Ti12 4 11300 891 11600
821-1 T12 4 11675 377 11700
PC-9A T10A 20 14744 973 14750

PC10B T12 2 11688 159 11688
PC10E T12 6 11867 305 11863

Oronite
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Two Way Analysis of Variance:
Oil 820-2 Chartable Tests Iin Labs B, D, &G

Class Level Information

Class Levels Values
LTMSLAB 3BDG
type 2 TI0AT12
Number of Observations Used 36
Dependent Variable: MRV
Source DF Sum of Squares Mean Square F Value Pr>F
Model 3 2061344.58 687114.86 1.82 0.163
Error 32 12050874.42 376589.83
Corrected Total 35 14112219

R-Square Coeff Var Root MSE MRV Mean

0.146068 4.715514 613.6691 13013.83
Source DF Type llI SS Mean Square F Value Pr>F
LTMSLAB 2 59966.77 29983.385 0.08 0.924
type 1 1742274572 1742274572 4.63 0.039

type MRV LSMEAN

T10A 13143
T12 12605

e M akin g th e thin g g th at g o, g 0 b ett el‘.[ U s
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MRV versus Time:
Oil 820-2 Chartable Tests in Labs B, D, &G
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T-test:

Oil 820-2 Chartable Tests

type

T10A

T12
Diff (1-2)

type

T10A

T12
Diff (1-2)
Diff (1-2)

N Mean stdev Std
52 13162 581.7 80
9 12605 5214 1
556.8 573.9 2
Method Mean 95% CL Mean  Std
13162 13000 13324
12605 12205 13006
Pooled 556.8 142 .2 971.3
Satterthwaite 556.8 138.2 975.3
Method Variances DF t Value
Pooled Equal 59 2.69
Satterthwaite Unequal 11.733 291

Equality of Variances
Num DF Den DF F Value
51 8 1.24

Method
Folded F

--l Makin g the th ings that gof go b ett er‘l s e e O e SO O D

© 2010 Chevron Oronite Companies. All rights reserved.

Err Minimum Maximum
.664 12000 14900
73.8 12019 13600
07.2

Dev 95% CL Std Dev
581.7 4875 721
521.4 352.2 999
573.9 486.4 700

Pr> |t

0.0093

0.0135

Pr>F

0.7951

Oronite
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MRV versus Time:
Oil 820-2 Chartable Tests All Labs
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ISM Update

Shawn D. Whitacre
June 29, 2010

HDEOCP
Kansas City, MO






Outline

= Oll Filters
= Crossheads
*" |njector Adjusting Screws
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Oil Filters

= New batch of ISM oall filters introduced in 2009

= Were never run on reference test, but concerns
expressed based on results of some candidate runs

= Cummins Filtration produced new batch in Q1 2010 with
retargeted media

= “2010 batch” used In series of reference tests
= Results very much in line with historical data

= “2010 filters” approved; 2009 filters sequestered and will
not be used. 5+ year supply of 2010 filters on-hand.

3 -
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Crossheads

= New batch (D) of crossheads introduced for
recent series of reference tests

= Results in-line with historical data, but trending
slightly mild

= SP will monitor trend and consider CF
adjustment as necessary
— Motion to adjust CF based on existing data failed

Attachment 5: Page 4 of 5
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Injector Adjusting Screw

= |AS weight loss correction factor (+19.1 mg)
June 28, 2007

= CF still statistically appropriate but impact on
merit system has been called in question
— Full merits (16 mg min) are no longer in play

= SP deliberating a variety of proposals but none
that are ready to bring to HDEOCP
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EMA CJ-4 /7 2010 Status
Future Concerns

= |CJ-4 Oil Field Performance has been good

= Chemical Limits — OK — No Issues

= 2015 Test Development — Performance Change?
= 2016-17 Fuel Economy Spec

= Additional Performance Requirements
Oxidation — IH1IF-111G SL-SM Robo?
TBN Depletion?
Shear Stability (Correlation?)
Aeration (EOAT Discrimination Concern) — Surv Panel
Turbo Deposits
Fuel Economy (3.5 HTHS) Task Group?
Other?

= Review Test Redundancy ema Engine
Manufacturers
Association

Attachment 6: Page 1 of 1









