Cummins Surveillance Panel
Meeting Minutes
March 3, 2010
Columbus, IN

Agenda:
The meeting agenda is shown in Attachment 1.

Membership:
Membership / Attendance is shown in Attachment 2. No membership changes were announced

Minutes:
The August 2009, December 2009, and February 2010 conference call meeting minutes were approved
unanimously.

Scope & Objectives:
Jim Moritz reviewed the panel's Scope & Objectives. The updated S & O document is Attachment 3.

TMC Report:
In the absence of new data, the panel felt no need for the TMC to present current test status, which had

been covered in prior meetings. The run counters have been added to the report packets and hardcopy
test reports are no longer sent to the TMC.

ISB and ISM Test L ife:

The panel discussed the parts necessary to ensure the test life of the ISB test. This was requested by the
APl / EMA DEOAP (Attachments 4 and 5). Philipe Saad of Cummins will investigate long term
supply of the parts identified. Jim Gutzwiller of Infinuem will forward to Philipe the ISB list that was
generated during the ISB development. Test labs are also to examine the list and add to it as necessary.
The Cummins SP needs to report back to DEOAP and the HDEOCP in June. Jim Mortiz set the target
completion for the parts list as the end of March.

Action Items :

Test labs — check for additional consumables to be added to the test life parts list.
Jim Gutzwiller — forward ISB parts list to Philipe Saad.

Philipe Saad - investigate long term parts availability.

Cummins SP — complete parts list by end of March.

Cummins SP — report to DEOAP and HDEOCP by June.

CPD Report:
Zack Bishop of TEI gave the CPD report, shown in Attachment 6. TEI will soon check the surface

hardness of the new batch of crossheads for comparison to the previous batch. The 2009 batch of test
oil filters are being analyzed by Cummins Filtration. New ISB camshafts (batch F) will be issued soon.
No problems have been identified with the cams and the panel was comfortable with making the
“rolling change” to the new batch as has been done in the past.



LTMS Task Force Stats Group Report:

The report was presented by Jim Rutherford of Oronite, Attachment 7. Jim reviewed the concepts and
goals contained in the report. After taking some questions, Jim then presented the ISM Example
(Attachment 8) for the proposed LTMS as currently drafted. The example attempts to compare the
current system with the newer philosophy to show the impact.

ISM Oil Filter Issues:

Philipe Saad is waiting for response from Cummins Filtration. So far, no “smoking gun” has been
found. Shawn Whitacre commented that it is unlikely that any post test filter evaluation would reveal a
cause. After some discussion, several options were discussed: glue bead filter; new batch of filters;
change the test hour during which the filter dp is taken (and allow filter change sooner); suspend the
test, try to salvage to old glue bead filters. Much, much more discussion ensued. The path forward
evolved into the following:

1. Cummins will obtain a new batch of double wire mesh filters from one roll of media; the batch
size should be large enough to last the life of test; assuming a lack of input from Cummins
Filtration that there are no quantity issues (300 or more) and that there are no known differences
in the filter batches. Action Item - Cummins.

2. Labs will run references with: new crossheads, new filters, new filter head. Target time is to
start the references by April, assuming no parts availability issues. Action Items — Labs.

3. Lab's will submit 6 min log data to TMC for filter dp from previous two reference and the
upcoming reference. Action Item — Labs, TMC.

4. Cummins SP will reconvene as the data becomes available. At that time, target deadline of May
1%, the panel will determine the next steps forward or will consider declaring the test out of
control. Action Item — Cummins SP

The above plan was moved and seconded (Fetterman, Matasic); the motion passed 11-0-0.

ISM LTMS "Version 2':

Jim Rutherford, presenting for Oronite, compared what actually happened to candidates with the
current LTMS with what might have happened with the "Version 2' LTMS (Attachment 9). Several
questions were asked and philosophical items were discussed.

ISM Correction Factors:

Pat Fetterman of Infineum, presented for Doyle Boese, who was not present (Attachment 10). Pat
Fetterman moved that the CF be changed to +1.3 for all tests on or after March 4 (Shank second).
After discussion, the motion marginally passed on a vote of 4-3-4. Since information letter changes
require unanimity, the negatives need to be resolved before the IL can be issued, or the IL will have
to be balloted before being issued. Much further discussion ensued about the nature of figuring out
the “correct” or “right” CF and how it should be derived. The result of discussion is that two negatives
were resolved and changed to affirmatives, one negative was changed to waive. The final tally is now
6-0-5. Thus the IL can be issued with a CF of +1.3, effective for all tests starting on or after March 4,
2010.

The meeting adjourned at 6:30 pm.
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Cummins Surveillance Panel

Proposed Meeting Agenda
Wednesday March 3, 2010

9:00 am —5:00

Columbus Engine Plant (Gate 96)

Columbus, Indiana

Chairman’s Comments

Membership / Attendance

Approval of Previous Minutes

Review Scope and Objectives

TMC Report

Elimination of Hard Copy Reporting to the TMC
'Run counter' for Test Reports

5 Year Test Life: Test Parts and Fuel Supply; ISB & ISM
CPD / Parts Supply Update; ISB & ISM

LTMS Task Force Statistics Sub-Group Report
Severity Issues and ISM Oil Filter Solutions
Coordinated Round of ISM Referencing

Review ISM Correction Factors and Merit System
LTMS Discussions

Old Business / New Business

Next Meeting

Jim Moritz
Jeff Clark
Jeff Clark
Jim Moritz
Jeff Clark
Jeff Clark
Jeff Clark
Group

Zack Bishop
Jim Rutherford
Group
Group
Group
Group

Jim Moritz

Jim Moritz
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Cummins Surveillance Panel

SCOPE AND OBJECTIVES

SCOPE

The Cummins Surveillance Panel is responsible for the Cummins ISB
and ISM tests. The Panel works with the ASTM Test Monitoring Center
to monitor test operations and hardware, test statistics, test severity and
test precision for these tests. Overall improvements in the test operation
and test monitoring are accomplished with the cooperation of the test
developer, the Test Monitoring Center and ASTM Subcommittee B0.02.

OBJECTIVES

e Develop ASTM Research Reports for the I1SB and ISM engine tests.
Target is to have them in place by November 2010.

e Replacement for 5.9L ISB engine. 2015

e Test Life Plan for all tests to last until at least 2015. June 2010.
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Status of Current APl “C” Categories & Tests

Engine Test Fuel | Active?| Cal Stands CJ-4 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 M11-EGR 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-9 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 lIF/G -- Y X X X Tied to light duty specs

(a) Test not currently referenced, but hardware is available

API — EMA DEOAP Meeting

January 28, 2010
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[}
1220 L Street, NW
Washington, DC 20005-4070
USA

Telephone 1-202-682-8000
www.api.org

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 (111G Surveillance Panel)
Dear ASTM Surveillance Panel Chairs:

The API/EMA Diesel Engine Oil Advisory Panel (DEOAP) requests that you and the members
of your surveillance panels address the following questions:

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

e If no, what needs to be done to make the test or tests viable until at least 2015?
The members of the DEOAP 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, API/EMA Diesel Engine Oil Advisory Panel

An equal opportunity employer
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k7= CPD Report

TEST ENGINEERING, INC.

Cummins Survelillance Panel

AS 78249-3423 USA
99999999999
B e March 3, 2010

Expect new batch of ISM Crossheads during 15t or 2" week
of March. TEI will check surface hardness and compare
values to previous batch.

ISM Wire Mesh Test Oil Filters (2009 batch) being
analyzed by Cummins Filtration.

TEI has approximately 200 EGR M-11 Glue Beaded Oil

Filters (2001 batch) in storage. Each filter is wrapped In
cellophane and all are well preserved.

New batch of ISB camshafts (Batch “F”’) will be introduced
this month. TEI is down to one Batch “E” cam. New batch
Is from same supplier as last batch and cam dimensions fall
within print tolerances.




k7= CPD Report

TEST ENGINEERING, INC.

o Cummins Surveillance Panel
March 3, 2010
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LTMS Task Force

> Statistics Subgroup
Report to

Joint LTMS TF and
Technical Guidance Committee

Warren, Michigan
February 25, 2010



Qutline

@ Statistics Subpanel
¢ Expectations

® Concepts and Goals
¢ Formulae

& Flow Charts

® Examples



® & & & & & ¢ & & & ¢ ¢

Statistics Subgroup

Arthur Andrews, ExxonMobil
Doyle Boese, Infineum

Janet Buckingham, SwRiI
Martin Chadwick, Intertek
Jeff Clark, TMC

Todd Dvorak, Afton

Jo Martinez, Chevron Oronite
Bob Mason, SwRI

Allison Rajakumar, Lubrizol
Jim Rutherford, Chevron Oronite
Phil Scinto, Lubrizol

Dan Worcester, SwRI



Expectations

® Today
® Sharing with our parent group, LTMS TF, and their parent TGC
® Understanding of our goals and approach
® Exploring implications and practical outcomes
® Gathering reactions, feedback, and suggestions
® Next Steps?
@® Next week
® HD Surveillance Panels to learn about version 27?
® Before May
® LTMS TF and TGC endorse version 27
® May

® PC Surveillance Panels consider version 27?



Concepts and Goals

® Models more closely reflect real world

® Focus on knowing where the laboratory is relative to
target

* Trigger additional tests not when the lab is “off

target’, but when we don’t know where the lab is
relative to target

* Provide incentives in reduced reference frequency
when a lab is consistent and close to target

® Procedure for dealing with a suspicious reference result

® Tool for surveillance panels to enable market forces to
provide incentive for labs to measure the same
performance mechanism



Concepts and Goals (Continued)

® Encourage consistency across test types

® Reduced need for industry corrections based on limited
information

® More adaptive to parts and other uncontrolled test
changes

® |mproved LTMS should lead to less lost reference tests

® The goal is a more efficient and useful reference testing
system — both testing and other industry efforts

® The greatest benefit of improved LTMS is in the
precision and accuracy of candidate testing



Formulae

For each severity adjustment entity,
o T. =i test result in appropriate units
* Y, = i*h standardized test result

T, —Target
Standard Deviation

where target and standard deviation are as
currently defined for the reference oil used in the
reference test



Formulae (continued)

For each severity adjustment entity,

. Z = EWMA
L =AY.+(1-1)Z._,

For default LTMS, A=0.2
Fast start is used, i.e., Z,= average of Y|, Y2, and Y3

e e = prediction error from EWMA

&=Y, -2,



Did the last

reference test

exceed Level 3
e alarm on
any critical
parameters?

Did the last
reference test
exceed Level 2
e alarm on
any critical
parameters?

Yes

LTMS 2nd Edition: Monitoring (e;) Charts

Conduct one more
reference test in stand
that triggered alarm.
Do not update charts

Reduce the # tests
allowed in calibration
period in stand to
80% of std calibration
period

v

F

Y; = original value
Update charts

Undue Influence Analysis

Yes

Yi-Yie >
1.96 and

Y, =(1.96 + Z_,)
Update charts

Yes

YiYisg <
-1.96 and
Y, <Z4?

Y; = (-1.96 + 7))
Update charts




Did the last
reference
test exceed
Level 2 Z;
alarm?

Did the last
reference
test exceed
Level 1 Z;
alarm?

Calculate SA =
-Zi X STDEVp00|ed

LTMS 2nd Edition: Adjustment (Z;) Charts

Yes

For severe direction
only, cap severity

adjustment at
—K X STDEV p0ied

No Severity
Adjustment

Two or more
invalid tests
in calibration
sequence?

For All Critical Parameters

Was the last
ref test
acceptable
and | g | <
.50 and
| Z, | <.50?

New calibration period
increased by 40%
from baseline

(END)

Was the last
ref test
acceptable
and | g | <
0.50?

New calibration period
increased by 20%
from baseline




Examples

Industry could maybe best understand LTMS proposals by using
historical data from an existing test do demonstrate how it works and
what happens. But we should be very careful in how we interpret this
exercise. There is no way that historical data from the previous
system can be manipulated to determine what would have happened
if the revised LTMS system had been in place.

Sequence IVA - Doyle
Sequence llIG - Todd / Allison
Cummins ISM - Jim

Common results from examples

|. Review of alarms and actions
2. Prediction error

3. Example plot of effective pass limit
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- LTMS Task Force

Statistics Subgroup
Report to

Joint LTMS TF and

Technical Guidance Committee
Cummins ISM Example

Revised for
Cummins Surveillance Panel

Columbus, Indiana
March 3, 2010



Examples

¢ |ndustry could maybe best understand LTMS proposals by using
historical data from an existing test do demonstrate how it works and
what happens. But we should be very careful in how we interpret this
exercise. There is no way that historical data from the previous
system can be manipulated to determine what would have happened
if the revised LTMS system had been in place.

¢ Common results from examples

|. Review of alarms and actions
2. Prediction error

3. Example plot of effective pass limit
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Al
Criteria

AES

OFDF

A5

LW

Review of alarms and actions

LTMS Alarms and Reference Period Extensions inthe Cummins ISM

® Extension 20% MNew

B Extension 40% MNew
= Reduced Interval New
B Unacceptable Mews

B Unacceptable Current

Number of Alarms or Extensions

3/3/2010

12



TestLab

Prediction Error

Candidate Oil Test Result Target Variability in the Cummins ISM

Al
Labs
o Mew
] = Current
¢ _
D —
1 1 I I I T T T 1 T 1 T T T
0 01 02 03 04 05 0B 07 08 09 1 191 12 13 14 15 16 17 18 19 2 21 22 23

Crosshead Weight Loss RMSE




TestLab

Al
Labs

Prediction Error

Candidate Qil Test Result Target Variability in the Cummins ISM

ey

| Cyrrent

06 08 1
Injector Adjusting Screw RMSE




TestLab

Prediction Error

Candidate Oil Test Result Target Variability in the Cummins ISM

m Mew

m Current

0 05 1 15 2 25 3 35 4 45
In(OFDP-1) RMSE



Prediction Error

Candidate Qil Test Result Target Variability in the Cummins ISM

Al
Labs
G
D
o
[
|
k7]
2
C
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B ] m Current
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1] 0.5 1 15 2 ko) 3 35 4
AES RMSE

3/3/2010




Effect

ive anchor

Effective Anchor Given Severity Adjustment for One of the Labs

Test Sequence

3/3/2010

E
iy
o

e
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Effective anchor

Effective Anchor Given Severity Adjustment for One of the Labs

Test Sequence

0

3/3/2010
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Chevron

Oronite

~

Extended ISM LTMS Version 2
Example for
Cummins Surveillance Panel

Columbus, Indiana

March 3, 2010
ite Companies. All rights reserved. Ma_king t}'le things t}-lat go’ go better.l'\d



Comparison of Merit Calculated from Reference Results with Merit
Calculated from Effective Reference Results with Current Version LTMS
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Chevron

s MV aking the things that go, go e tter. ™ Oronite

© 2009 Chevron Oronite Companies. All rights reserved. 2



Comparison of Merit Calculated from Reference Results with Merit
Calculated from Effective Reference Results with New Version LTMS
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Comparison of Three Merit Calculations by Lab
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Comparison of Three Merit Calculations by Lab
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Comparison of Three Merit Calculations by Lab
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Comparison of Three Merit Calculations by Lab
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Comparison of Effective CWL Anchor by Lab
(Effective=Current, Effectivel=New)
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Comparison of Effective CWL Anchor by Lab
(Effective=Current, Effectivel=New)
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Comparison of Effective CWL Anchor by Lab
(Effective=Current, Effectivel=New)
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Comparison of Effective CWL Anchor by Lab
(Effective=Current, Effectivel=New)
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Comparison of Effective TRWL Anchor by Lab
(Effective2=Current, Effective3=New)
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Comparison of Effective TRWL Anchor by Lab
(Effective2=Current, Effective3=New)
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Comparison of Effective TRWL Anchor by Lab
(Effective2=Current, Effective3=New)
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Comparison of Effective TRWL Anchor by Lab
(Effective2=Current, Effective3=New)
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Z1 and ei charts for CWL by Lab
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Z1 and ei charts for CWL by Lab
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Executive Summary mﬁneumg(;;

« CWL correction factors (CFs) were calculated relative to 3 different
targets:

« Initial reference oll target applicable during PC10 limit selection: CF =
1.3 mg

« Current reference oil target: CF = 1.6 mg
* Reference oil CWL level up to timeframe of CF: CF = 1.7 mg

o Selection of CF (1.3 mq) relative to initial target is most consistent
with revised LTMS currently under development.
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Correction Factor Estimation ,nf,,,eumgi

e There are a number of methods which could be utilized to estimate
the correction factor.

« Arelated question: To what should we correct the result? The
following are options.

« Correct to the initial target applicable during the timeframe when the
PC10 limits were decided (CWL target = 4.8 mg).

« Correct to the current target (5.1 mg).

« Correct to the level of the reference CWL'’s prior to the application of
the current correction factor.
« The CWL level was obtained by regressing on Lab (intercept = 5.15 mQ)
 The uncorrected CWL for those results to which a correction factor
was applied was regressed on Lab.

* The estimated average uncorrected CWL after removal of lab effect is
3.50 mg (intercept).
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Correction Factor Estimation ,nf,neum§~

« Correction factor estimates for each of the three target options
follow:

* Original CWL target:. CF=1.3 mg (4.8 mg — 3.5 mg)
e Current target:. CF=1.6 mg (5.1 mg - 3.5 mQ)
* Average CWL priorto CF: CF=1.7 mg (5.15 mg — 3.5 mQ)

« Correcting to the initial target is consistent with revised LTMS
under development.

© Copyright INFINEUM INTERNATIONAL LIMITED 2010 4 Performance you can rer on.
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Regression Analyses
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Regression Models Infineum)

CWL Model Prior to Correction Factor Uncorrected CWL Model
(Sept. 1, '04 to July 30, '05) (Jan. 31, '06 to Present)

Term Coefficient| p-Value Term Coefficient| p-Value
Intercept 5.15 6.5E-06 Intercept 3.50 2.1E-09
LTMSLABJ A] 0.88 0.14 LTMSLAB[ A 0.64 0.26
LTMSLAB]J B] -1.60 0.05 LTMSLAB| B] -0.60 0.39
LTMSLABJ D] 1.22 0.11 LTMSLAB| C] 0.37 0.66

LTMSLAB| D] -0.05 0.95
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