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Minutes recorded by Patrick Lang   
Direct any comments or corrections to: patrick.lang@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. 
 
 
In the spirit of saving time, we went directly into the discussion on the industry correction factor.  
 
Pat Lang gave a brief overview of the discussion that took place on the last call. He advised that we had quite a 
bit of deliberation on the two industry correction factor options, and we really needed more time for the panel 
members to review. At the end of the call Travis mentioned that there was an additional data point that was 
available and could be considered in the assessment. The stats group would look at that and consider if it would 
be added to the data set. 
 
At this point, Travis explained the executive summary changes on the original presentation from the last call 
(Attachment #3) due to the additional data point. The stats group was recommending to only change the standard 
deviation on the bearing weight loss, instead of changing the ICF since we can’t be sure if the severity bias is 
from the new bearings, stand bias, or blend batch.  
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Andy Ritchie asked if the test stand that produced the high BWL result would be calibrated. Rich advised that 
that stand would trip a precision alarm in many of the scenarios in LTMS.  
 
Travis advised that the standard deviation change of the new blend makes sense relative to other reference oils, 
since we would expect the standard deviation would increase as the bearing weight loss average increases.  
 
Amol asked if 1009 was a previous reference oil in the Sequence VIII. Rich explained that 1009 was a reference 
oil for a few years and it drifted severe. Since it had a target similar to 1006-2, the panel decided to stop using 
the oil. Andy explained that 1009-1 was rebled, blended for the VH test but was not accepted due to a severity 
difference which in hindsight was probably due to a fuel batch difference. The oil has been sitting for years at 
the TMC, and given the demise of 704-1, and 1006-2, it made sense to bring in 1009-1. 
 
Amol asked if 1009-1 would be the only oil. Andy said that 1009-1 will be the only oil for the time being, but 
the panel is looking for an oil around the pass/fail limit.  
  
Rich brought up that oil 705, (results around 21 mg) was offered to the Sequence VIII Panel years ago but it was 
not pursued at the time. He has a drum of it at the TMC and just wanted the panel to know. Since this is a very 
old oil (several categories oil), he’s not sure if it is a worthwhile candidate. Pat advised that we should be looking 
for a newer oil. Andy Ritchie recommended that the panel consider one of the current Sequence IX Aged Oil 
reference oils as another reference oil for the Sequence VIII. Rich cautioned that those oils are in limited quantities 
but reblends are in process. 
 
At this point, Pat showed the summary of the two ICF options that were documented in the 9-21-23 minutes. He 
asked if there were any questions or further discussion needed. 
 
Andy Ritchie stated he would like to make a motion to implement Option #2; Mike Deegan from Ford agreed to 
second the following motion: 
 
 
Motion #1: (Andy Ritchie/Mike Deegan) 
 
The Sequence VIII panel approves the reintroduction of the Sequence VIII test as a calibrated test with the use of 
an industry correction factor (ICF) of -3.6 mg and the reblend of 1009-1 with an LTMS mean of 16.2 mg/std dev 
3.48 mg. 
 
Reference oil 1009-1 is approved for use as the sole reference oil for the Sequence VIII test (oils 1006-2 and 704-
1 will no longer be assigned for calibration purposes). The 03-22 bearing are approved for use. 
 
The panel will revisit ICF and reference oil target upon completion of four valid and chartable calibration tests. 
Effective October 5, 2023. 
 
 
Discussion: 
 
Bob Campbell expressed concern that we are not choosing the correct option with the proposed motion. He 
pointed out that there are three data points on 1009-1 on the new bearing batch that are more severe than the 
current 06-16 bearing batch and only one result showing there to be no batch influence. This suggest that the new 
bearing batch is performing different and that we should be choosing Option #1 in the proposal which would give 
a larger ICF.  



3 

The group advised that they are leaning towards the smaller ICF since it is the more conservative approach. 
Robert Stockwell stated that Brad from GM and and Mike from Ford were leaning toward option 2. Since the 
OEM’s were leaning toward option 2, most people agreed with that choice. 
 
Bob advised he wasn’t looking to stop the current motion from moving forward, he just wanted the panel to 
reconsider what the data is really telling us. Essentially, we are putting a stake in the ground with this decision, 
and we don’t want to have to move it. 
 
Travis stated that if we look at additional results within a short period of time, then we can agree as a group we 
can move the stake in the ground if we didn’t get it right the first time. 
 
Amol asked if the more conservative approach is actually more severe for referencing. Travis stated that the 
approach will not be more severe since the ICF and target updates will bring industry to center, on either 
approach. 
 
As a way to help address Bob’s concern, it was agreed that we would review the ICF’s after four valid and 
chartable calibration tests are reported to the TMC (wording to this end shown in the motion above). 
 
 
The motion passed:  
Vote: 11/3/0 (approve/waive/negative) 
  
A second motion was entertained to address the stripped viscosity:  
 
Motion #2:  (Andy Ritchie/Mike Deegan) 
 
The Sequence VIII Surveillance Panel also approves the use of an industry correction factor (ICF) of  -0.14 cSt 
on stripped viscosity for reference oil 1009-1 and an LTMS mean of 9.73 cSt with a std dev of 0.07 cSt. 
 
The panel will revisit ICF and reference oil target upon completion of four valid and chartable calibration tests. 
Effective October 5, 2023. 
 
Vote: 12/1/0 (approve/waive/negative) (one voting member left call for this last motion so total vote count is 
less 1). 
 
 
 
Adjournment: 
 
The meeting was adjourned at approximately 10:05 AM CDT. 
 
 
Next Meeting: 
 
The next meeting will be scheduled as needed. 

 
 
 

 



 

 

Attachment #1 
 

Attendance List 
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A1-3



A1-4



 

 

Attachment #2 
 

Agenda 
  



1. Welcome

2. Attendance

3. Approval of the minutes from the September 21, 2023, virtual meeting.
Minutes posted to TMC website.

4. Review of the matrix data.

a. Second review of stats group recommendation for the industry
correction factor (ICF) presented at the 9-21-23 virtual meeting
(Travis Kostan)

5. Next Meeting will be at call of the chair

6. Adjournment
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Attachment # 3 
 

Stats Group ICF Matrix Recommendation (rev 1) 
 



Sequence VIII 
Correction Factor Matrix, 

RO 1009-1 Intro, and 
Bearing Batch Intro

STATS GROUP

SEPTEMBER 2023
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Stats Group
• Amanda Stone, Afton

• Amy Ross, Valvoline

• Ricardo Affinito, Chevron Oronite

• Jo Martinez, Chevron Oronite

• Todd Dvorak, Infineum

• Martin Chadwick, Intertek

• Phil Scinto, Lubrizol

• Seth Demel, Shell

• Travis Kostan, SwRI

• Richard Grundza, TMC
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Executive Summary
General Comments:
• The new bearing batch can be accepted.
• A lot of assumptions have been made with little data.  We should re-evaluate soon once additional data becomes available.
Bearing Weight Loss:
• Option #1:

• Apply an industry correction factor of -4.9 mg for tests moving forward.
• 1009-1 will have an LTMS mean of 14.9 mg and a standard deviation of 3.01 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.
• 1009-1 will have an LTMS mean of 16.2 mg and a standard deviation of 3.01 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.

Stripped Viscosity:
• It is 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 cSt and a standard deviation of 0.07 cSt.

Based on raw standard deviation, including the latest 25.7 mg 
result on 1009-1 with the new bearings (result not added to ICF 
estimation based on statisticians' recommendation).
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Bearing Weight Loss (BWL)
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BWL Since 2018
The dashed lines are the oil targets, and all data is shown for operationally valid tests only.
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Timeline
• December 2022 -  January 2023: 

• Both labs starting producing 1006-2 results > 25.
• 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.
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Test Matrix
The matrix below was the recommended matrix.  The data generated from these tests, and possibly 
including some of the previously generated data, could be used to:

1. Estimate an industry correction factor.
2. Introduce 1009-1 as the sole reference oil moving forward (704-1 supply depleted).
3. Prove-out the 03-22 bearing batch.

A1 A2 B1 B2

1009 704-1 1009 1009-1

704-1 1009-1 704-1 704-1

1009-1 1009-1 1009-1 1009-1

• Yellow highlighted = 06-16 (current) bearing batch
• Green highlighted = 03-22 (new) bearing batch
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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.

A1 A2 B1 B2

1009 704-1 1009 1009-1

704-1 1009-1 704-1   704-1

1009-1 1009-1 1009-1 1009-1

?

X

A1 A2 B1 B2

1009-1 -- 1009-1 704-1

• Yellow highlighted = 06-16 
(current) bearing batch

• Green highlighted = 03-22 
(new) bearing batch

Requested Matrix

Other recent data
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Bearing Batch
It is unclear if the new bearing batch is different at this time, but the current estimated difference is 3.1 mg.  
It is not recommended to add in this difference at this time as an additional contribution to the ICF.
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1009-1 vs. 1009
Using data generated only on identical hardware for the estimated re-blend difference results in a 
target update to 14.9 mg.  Using all data on 1009-1 results in a target update of 16.2.

• 1009 Average: 17.4
• 1009-1 All Data: 19.8 (+2.4 mg)
• 1009-1 06-16 Only: 18.5 (+1.1 mg)

Oil Data Used LTMS Mean Std. Dev.

1009 LTMS Target 13.8 2.14

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)
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Correction Factor Using 16.2 Target for 1009-1

To estimate an ICF we consider all 
data and 1009-1 only. It is 
recommended to use the 1009-1 
only difference of 3.6 mg as the 
ICF.  Though 1009-1 is further from 
target than 704-1, it is less than 
the difference seen in 1006-2.  This 
suggests we might slightly over 
correct candidates < 10 mg (solid 
passes anyway), but may 
potentially under correct 
candidates > 20 mg. 

Method All Data w/o high 704-1 All Data w/ high 704-1 1009-1 Only

Avg. difference from 
target

3.0 3.4 3.6
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1009-1 Data After Correction Factor of -3.6 mg
The graph below shows the data after the -3.6 mg correction factor, along with the Shewhart severity 
upper and lower limits.

Oil Mean Std. Dev.

1009-1 16.2 3.01
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Correction Factor Using 14.9 Target for 1009-1
Method All Data w/o high 704-1 All Data w/ high 704-1 1009-1 Only

Avg. difference from 
target

3.7 4.1 4.9
To estimate an ICF we again consider 
all data and 1009-1 only. It is 
recommended to use the 1009-1 
only difference of 4.9 mg as the ICF. 
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1009-1 Data After Correction Factor of -4.9 mg
The graph below shows the data after the -4.9 mg correction factor, along with the Shewhart severity 
upper and lower limits.

Oil Mean Std. Dev.

1009-1 14.9 3.01
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Additional BWL Analyses
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Model Predictions
Current 1009 target: 13.8

Difference between 1009 and 1009-1 
for 06-16 bearing batch = 0.3
1009-1 new target: 14.1

Difference between 06-16 and 
03-22 batch: -2.9

Difference between 1009 06-16 
and current target: -4.4

ICF = -7.3
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Model Predictions
 BWL (VIII) Correction/Targets Evaluation
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Bootstrap Simulation was done use 
10000 iterations.

Bootstrap estimates seem to algin with 
estimates given by the data

LTMS Mean has a strange distribution due 
to the nature of only having 4 
observations to begin with.  Note some 
iterations do not have enough data to 
estimate this.

Confidence intervals definitely support 
our unease around the uncertainty 

Option Oil Data Used LTMS Mean Std. Dev.

Bootstrap 
Est. of LTMS 

Mean

95% LTMS 
Mean 

Bootstrap 
LCB

95% LTMS
Mean 

Bootstrap 
UCB

Bootstrap 
Est. of 

Std.Dev.

95% 
Bootstrap 

Est. of 
Std.Dev. LCB

95% 
Bootstrap 

Est. of 
Std.Dev.  UCB

1009 LTMS Target 13.8 2.14

2 1009-1
All Data 

(n=7)
13.8+2.4 = 

16.2
3.01

16.21 14.24 18.26 2.74 1.42 3.50

1 1009-1
06-16 Only 

(n=4)
13.8+1.1 = 

14.9
2.77 

(pooled)
15.02 13.85 16.97 2.51 1.45 3.20
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Option Oil Data Used LTMS Mean Std. Dev.

Bootstrap 
Est. of LTMS 

Mean

95% LTMS 
Mean 

Bootstrap 
LCB

95% LTMS
Mean 

Bootstrap 
UCB

Bootstrap 
Est. of 

Std.Dev.

95% 
Bootstrap 

Est. of 
Std.Dev. LCB

95% 
Bootstrap 

Est. of 
Std.Dev.  UCB

1009 LTMS Target 13.8 2.14

2 1009-1
All Data 

(n=7)
13.8+2.4 = 

16.2
3.01

16.21 14.24 18.26 2.74 1.42 3.50

1 1009-1
06-16 Only 

(n=4)
13.8+1.1 = 

14.9
2.77 

(pooled)
15.02 13.85 16.97 2.51 1.45 3.20

For the Correction Factor it gets messy I think due to the limited amount of data.  For the All Data Estimate I think we have hit the nail 
on the head.

Option BTSP
ICF Est

BtSP 
95% ICF 

LCB

BtSP 
95% ICF 

UCB

2 -3.6 -3.6 -3.6

1 -4.78 -6.87 -3.10

A3-19



10 Hour Stripped Viscosity
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SVIS Since 2018

SVIS also increased at the 
same time as bearing weight 
loss with 1006-2.

1009 9.51 0.10
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1009-1 vs. 1009
Consider the difference of the re-blend first.  The re-blend data on both bearing batches is similar and 
shows an average difference from the original blend of 0.22 cSt, resulting in a target of 9.73 cSt.

• 1009 Average: 9.65
• 1009-1 All Data: 9.87 (+0.22 cSt)
• 1009-1 06-16 Only: 9.87 (+ 0.22 cSt)

Oil Data Used LTMS Mean Std. Dev.

1009 LTMS Target 9.51 0.10

1009-1 All Data 9.51 + 0.22 = 9.73 0.07

A3-22



Correction Factor
Modeling lab and stand differences seems inappropriate on the current data set.  To estimate an ICF for the 
06-16 bearings, we can take the average difference from target of all 6 results (recommended), or we can take 
an average of the two average differences.

Method
Using All 

Data
1009-1 Only

Avg. 
difference 

from target
-0.14 -0.14
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1009-1 Data After Correction Factor of -0.14 cSt
The graph below shows the data after the -0.14 cSt correction factor, along with the Shewhart severity 
upper and lower limits.

Oil Mean Std. Dev.

1009-1 9.73 0.07
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Additional 10 Hour Stripped 
Viscosity Analyses
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Model Predictions
Current 1009 target: 9.51

Difference between 1009 and 1009-1 
for 06-16 bearing batch = 0.21
1009-1 new target: 9.72

Difference between 06-16 and 
03-22 batch: -0.10

Difference between 1009 06-16 
and current target: -0.14

ICF = -0.24
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Model Predictions
 SVIS (VIII) Correction/Targets Evaluation
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