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Sequence VIII Surveillance Panel Meeting Minutes
Tuesday, November 19, 2024
SwRI Campus (and Virtual)
3:00 - 5:00 PM CDT

Minutes recorded by Joseph Riou
Direct any comments or corrections to: joseph.riou@swri.org

The attendance list can be found as Attachment #1.

There were no membership changes brought to the attention of the panel.
Agenda;

The agenda can be found as Attachment #2.

Meeting Minutes:

No corrections or changes were received for the June 5, 2024 minutes. A motion was made for acceptance by
Robert Stockwell and seconded by Andy Richie. The minutes were approved as written.

Pat Lang gave a quick introduction about the agenda. Then moves to William from Haltermann to give the fuel
report. William informed the panel that there are just under 29,000 gallons of fuel for this test in supply. No
issues are foreseen, and the fuel supply was deemed okay. At this point, Pat passed the meeting over to Rich
Grundza to give an update on the reference test status (LTMS update).

Rich advised that total bearing weight loss, and stripped viscosity are in control. He pointed out that the stripped
viscosity is mild across the industry. He also advised that the 1009-1 supply is good and has no issues. Travis
then suggested since this test is still using the old version of LTMS that the test should switch over to the new
version to modernize, since this test does not use continuous severity adjustments. This was generally agreed
upon and, in the effort to keep the meeting progressing, Pat suggested to move to Travis to present the updated


mailto:joseph.riou@swri.org

stats group assessment on the industry correction factors for bearing weight loss (BWL) and stripped viscosity
(SVISC).

Travis went through the stats group presentation (see Attachment #3) explaining the previous reasons the panel
went with the option it did. At the time of introducing the ICF, the test was going severe, a new bearing batch
was being introduced, and a reference oil reblend was being introduced. At the time the panel was not sure if the
severity was coming from the reference oil reblend, the bearing batch, or some outside factor; therefore, the panel
went with the more conservative approach. Now that the panel has more data, using the same model from the
previous meeting, the new ICF for BWL is suggested to be -7.4 mg. This is updated from the June meeting where
it was suggested to move the ICF to -5.4. This option is the recommend option from the stats group.

Travis explained that SVIS has been mild as Rich had advised earlier during his report, and that the recommended

option for updating the targets is to change the ICF from -0.14 to -0.13. This was also using the same model as
the June meeting, just updated using the most current data.

Motion:

A motion was made to accept the new option #1 as outlined on slide 10 of Attachment #3. This updates the BWL
ICF to -7.4 from -3.6, and the SVIS ICF from -0.14 to -0.13. The severity adjustment standard deviation will be
updated from 4.8 to 3.38. The effective date is 12/03/2024.

Comment: Adrian explains that at the time when the ICF’s were originally accepted, there was very little
data, and agrees that option 1 should be adopted.

Robert Stockwell/Adrian Alfonso

Motion passed with a vote of 7/0/4 affirmative/negative/waive.

There was discussion again about moving the current Sequence VIII LTMS to the new system. Pat commented
that there are rumors that GF-8 might not include the Sequence VIII test so is it worth the effort at this point to
convert to a new system. Andy Ritchie stated that getting rid of the test has been suggested for years, and it has
not gone anywhere. Rich also agrees we should move to a new LTMS system. Robert then suggested to
investigate updating the LTMS as an action item.

Action:

Sequence VIII panel to request the stats group to investigate converting the current Sequence VIII LTMS System

to the LTMS II System.

Adjournment:

The meeting was adjourned at approximately 3:50 PM CDT.

Next Meeting:

The next meeting will be scheduled as needed.
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Sequence VIII Surveillance Panel Meeting Agenda
November 19, 2024
3:00 — 5:00 PM CST
SwRI Building 209, Conference Room 313 w/Virtual Option

1) Welcome
2) Attendance

3) Approval of the minutes from the June 5, 2024, virtual meeting. Minutes are
posted to TMC website.

4) Fuel supplier update (Haltermann)
5) Parts supplier update (TEI)
6) TMC Update (Rich Grundza)
a. Reference testing activity update
b. Review LTMS trends
c. Reference oil status
7) Review of the Industry Correction Factors (ICF’s) with additional reference
data that has been generated since initial ICF implementation (Travis
Kostan)

8) New Business

9) Next Meeting will be at call of the chair

10) Adjournment

A2-1
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Sequence VIl

Data Update

STATS GROUP
NOVEMBER 2024



Executive Summary From Sept. 23

Based on raw standard deviation, including the latest 25.7 mg
result on 1009-1 with the new bearings (result not added to ICF

General Comments: o RN :
estimation based on statisticians' recommendation).

* The new bearing batch can be accepted.
* Alot of assumptions have been made with little data. We should re-evaluate soon once additio
Bearing Weight Loss:
* Option #1:
* Apply an industry correction factor of -4.9 mg for tests moving forward.
e 1009-1 will have an LTMS mean of 14.9 mg and a standard deviation of 3.48 mg.
* This is the option to choose if you think the bearings might be more severe and we/should only consider a re-blend
difference on the same hardware.
* Option #2:
* Apply an industry correction factor of -3.6 mg for tests moving forward.
e 1009-1 will have an LTMS mean of 16.2 mg and a standard deviation of 3.48 mg.
* This is the option to choose if you believe the new bearings are the same and we can use all data to estimate the difference
due to the oil re-blend.
* Based on the methodology used, with both options there is some evidence that this may slightly over correct candidates < 10 mg
and may under correct candidates > 20 mg (no candidate data offered > 20mg to study).
» Severity adjustment standard deviation should be updated from 4.8 to 3.0.

ata becomes available.

Stripped Viscosity:
* Itis recommended to apply and industry correction factor of -0.14 cSt for tests moving forward.
* 1009-1 is recommended to have an LTMS mean of 9.73 ¢St and a standard deviation of 0.07 cSt.




Bearing Weight Loss (BWL)




Timeline

e December 2022 - January 2023:
* Both labs starting producing 1006-2 results > 25.
e January 2023 - April 2023:
 More than 20 experimental runs in total were conducted between the two labs varying parts,
fuel, and oil retains on 1006-2 to try to return severity to a normal level with no success (both
labs averaged slightly over 30 mg.
* Two tests on 1009-1 resulted in 17.4 mg and 18.7 mg and one test on 704-1 of 12.5 suggested
that the test was indeed severe but not as bad for oils with a lower target performance.
* May 2023:
* With 704-1 nearly depleted, SP agreed to run two 1009 tests to determined the feasibility of
introducing 1009-1 as a reference oil moving forward. (results were 18.3 and 16.4).
* June 2023:
» SP agrees to run the rest of the stats group matrix (an additional 8 runs), which is shown on the
following slide.

TOTAL BEARING WEIGHT LOSS
Unit of Measure: mg
CRITICAL PARAMETER

Sequence VIII Reference Oil Targets
Effective Dates TBEWL

Reference Oil Mean Standard Deviation

704-1

8.3

2.32

Oil

From'

To®

X

1006

15.9

4.85

1009

1-7-03

1-23-05

12.8

2.00

1006-2

17.5

4.23

1-24-05

5-21-21

13.8

2.14




Test Matrix

During the test matrix, there was a higher than normal result on the second run in stand B1 producing
16.5 mg BWL. Following this test, clear mechanical wear was seen on the third run in the stand. A
couple of additional runs were made on the stand which also exhibited mechanical wear, and the lab
has requested to have the analysis completed without the final data point from this stand.

Requested Matrix

I Y~ R T T

* Yellow highlighted = 06-16

(current) bearing batch 1009 ‘/ 704-1 ‘/ 1009 ‘/ 1009-1 ‘/
* Green highlighted = 03-22 704-1 v 1009-1 v~ 704-1 ? 7041 v
(new) bearing batch

1009-1 v 1009-1 vV 1009-1 X 1009-1 V'
Other recent data

1009-1 1009-1 704-1




All Data Used From Sept. ‘23

All Data option was chosen.

N o 1009 Average: 17.4
s ® 1005 e 1009-1 All Data: 19.8 (+2.4 mg)
.  1009-106-16 Only: 18.5 (+1.1 mg)

20+

1009 LTMS Target 13.8 2.14
o 1009-1 All Data (n=7) 13.8+2.4 = 16.2 3.01

1009-1 06-16 Only (n=4) 13.8+1.1=14.9 2.77 (pooled)

03-22 06-16 03-22 06-16

BEARBAT




Recent Severe BWL Result

There is a recent severe BWL failure from 11/5/24. As of 11/15/24, the stand has still not calibrated.
However, because the result was valid, it is included in the analysis. If the panel decides this data point
should not be included, the analysis without this data point is included in the appendix.

IND

1009 1009-1
30 ®A-4

®A-5

®B- 3A
27.5 - ®B-4

Lab-Stand

*

@

z

N

(9]
KO Xy ....

175 -

®
%*.
e

03-22 06-16 03-22 06-16
BEARBAT




Updates Using Same Methodology as Sept. 23

We still can’t be certain how much of the difference is due to the bearings, and how much is due to the re-blend. Updating using
same methodology as last time results in a 16.8mg target for 1009-1 and correction factor for the bearings remains at -3.6. The stats
group all agrees this option does not seem appropriate.

IND Lab-Stand

] ns e 1009 Average: 17.4
e * *=newdata " e 1009-1 All Data: 20.8 (+3.4 mg)
 1009-1 06-16 Only: 18.5 (+1.1 mg)
25 -
x=2l> g BRI T R Y T
Bl 225 0* ata uUse ean
x ° 1009 LTMS Target 13.8
20 * ¥ = 18.5 10091 All Data (n=18)  13.8+3.4=17.2 3.35
_ o ° 1009-1  06-16 Only (n=4)  13.8+1.1=14.9 3.20
s x=17.4 o0 o
° * °
15
03-22 06-16 03-22 06-16

BEARBAT




Updates with Lab-Stand Model for Reblend Difference

Using a model with lab-stand, bearing batch, and oil results in an update to the correction factor from
-3.6 to -7.4* and reducing the target of 1009-1 from 16.2 to 14.0.

IND
1009 1009-1

Lab-Stand

30 o A4
A5
* = new data  e5-34 Re-blend Difference
275 * ®B-4
Level - Level Difference -Value
1009-1 1009 0.190 O.§361
*
25
. . .
oo Bearing Difference
BWL 225 *
x ® Level - Level Difference -Value
° 03-22 06-16 2.954 0.5)653
20 *
°
°
175 0.0 °
° * * -7.4 ICF based on average stand prediction of 21.4
°
mg for each of the four stands for 1009-1 on the
15 03-22 bearings.
03-22 06-16 03-22 06-16

BEARBAT




Summary of Options for BWL

Below are a summary of the reasonable options. This difference between the two targets are whether or not you believe the oil re-
blend difference should be estimated from the model (Option #1) or from comparing the straight average of the n=2 data points on
1009 to the n=4 data point average on 1009-1 on the same bearing batch (Option #2).Both options calculate the ICF based on the
difference of stand predictions (20.6 mg) compared to target for that option.

From June SP Meeting With updated data
| Option | 1009-1Target | ICF
Current 16.2 -3.6 Deviation
Option #1 14.1 7.5 Current 16.2 -3.6 3.38
Option #2 14.9 6.7 Option #1 14.0 -7.4 3.38
Option #2 14.9 -6.5 3.38

Reminder: There was evidence from 1006-2 that the test severity increases with higher / )
bearing weight loss, meaning that candidates at or near the pass/fail of 26mg may be Raw standard deviation of
observing even more of a difference than what is represented by the current severity of 1009- n=14 data points on 03-22
1. Hoyvever, without candidate data to show that j(hIS doesn’t oc.cur outside of 1006-2, the bearings is still 3.38
Surveillance Panel agreed to let 1009-1 represent industry severity.




10 Hour Stripped Viscosity




SVIS Results

Not including bearing batch as a factor here, the average modeled stand prediction of 1009 is 9.64, and
the average modeled stand prediction of 1009-1 is 9.90. Therefore, with the current target of 9.51 for
1009, the 1009-1 target should be 9.77, and the correction factor can be changed from -0.14 to -0.13. The
standard deviation is still 0.07.

IND
1009 1009-1

Lab-Stand

oA4
100 - ok OAS
X ®B-3A

oo ¢ ee

x o o ex}
oo

SviIS

03-22 06-16 03-22 06-16
BEARBAT




Potential Motion

Update the 1009-1 targets, industry correction factors, and severity adjustment standard

deviations as shown in the bottom two tables below. Change the severity adjustment
standard deviation from 4.80 mg. to 3.38 mg.

BWL Current Stripped Visc. Current
1009-1 Target Standard 1009-1 Target Standard
Deviation Deviation
3.38 -0.14 0.07
BWL Updated Stripped Visc. Updated
1009-1 Target Standard 1009-1 Target Standard
Deviation Deviation
3.38 -0.13 0.07




Appendix




Updates Using Same Methodology as Sept. 23

We still can’t be certain how much of the difference is due to the bearings, and how much is due to the re-blend. Updating using
same methodology as last time results in a 16.8mg target for 1009-1 and correction factor for the bearings remains at -3.6. The stats

group all agrees this option does not seem appropriate.

IND

1009 1009-1
26 * .
= new data
24
o®
o®
— BN
x =210 = .
BWL ®
20 %
) E =
°
18 —
x=17.4 o9 °
(] * Y
16
14
03-22 06-16 03-22 06-16

Lab-Stand

O A-4

oA * 1009 Average: 17.4
o * 1009-1 All Data: 20.4 (+3.0 mg)
 1009-1 06-16 Only: 18.5 (+1.1 mg)

1009 LTMS Target 13.8
8.5 1009-1 All Data (n=17) 13.8+3.0=16.8 2.92
1009-1 06-16 Only (n=4) 13.8+1.1=14.9 2.80

BEARBAT




Updates with Lab-Stand Model for Reblend Difference

Using a model with lab-stand, bearing batch, and oil results in an update to the correction factor from
-3.6 to -6.8* and reducing the target of 1009-1 from 16.2 to 14.3.

IND Lab-Stand

1009 1009-1
oA4
26 * = new data °®As .
* ew data 0B-3A Re-blend Difference
®B-4
24- Level - Level Difference -Value
o 1009-1 1009 0480 0.8330
o®
22 i
° . .
Bearing Difference
BWL ;
20 Level - Level Difference -Value
. 03-22 06-16 2589 0.0927
°
18
k
16. ° e *-6.8 ICF based on average stand prediction of 21.1
mg for each of the four stands for 1009-1 on the
03-22 bearings.
“ 03-22 06-16 03-22 06-16

BEARBAT
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