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Sequence VIII Surveillance Panel Meeting Minutes 
Monday April 17, 2023 

Teams Meeting (Virtual) 
1:00 - 2:00 PM CDT 

 
 
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 attendance changes brought to the attention of the panel. 
 
Agenda: 
 
The agenda can be found as Attachment #2. 
 
 
Minutes Approval: 
 
Pat Lang advised that the minutes from the November 15, 2022, in-person meeting and the March 1, 2023, virtual 
meeting are posted to the TMC website, and that approval of the minutes will be deferred to the next meeting to 
allow more time for review. 
 
Sequence VIII Unavailable: 
 
Pat advised that there is no change in the status of the Sequence VIII test.  It is still unavailable at this time. 
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Updated Summary of Test Results: 
 
Attachment #3 is a summary of the testing that SwRI and IAR conducted in attempts to understand the severity.  
The summary breaks the testing down into several metrics that have been known to influence test severity in the 
past.  The major metrics that were investigated are as follows: 
 

1) Test Fuel (KA24E Green Fuel is the test fuel) 
a. Tested Batch S-000156 
b. Tested Batch S-000309 
c. Tested with EEE (not a valid test fuel but a check to see if a different fuel would change results). 

 
2) Reference Oil 

a. 1006-2 
b. 1006-2 retains from a point in time when reference tests were passing 
c. 704-1 on pooled retains from both labs 
d. 1009-1 tested at both labs 

 
3) Crankshafts 

a. Multiple different crankshafts tested at both labs 
 

4) Connecting Rods 
a. Multiple different connecting rod combinations  
b. A modified rod at SwRI (not “legal” for a valid test) 

 
5) Bearing Batches 

a. Testing done on the current 06-16 bearing batch 
b. Testing done on the new bearing batch, 03-22 

 
 
All of the testing on the various metrics outlined above are consistently yielding severe and failing results.  In 
summary, results are consistently coming in two to three standard deviations severe based on the three oils that 
have been tested.  Oil 1006-2 has a standard deviation of approximately 4 milligrams so this oil is more variable 
than 1009-1 and 704-1, which could help explain why it is the most severe. 
 
SwRI made the recommendation to consider a possible industry correction factor for addressing the problem short 
term.  Travis Kostan proposed the matrix as shown on the last page of Attachment #3.  The matrix outline 
recommends using oil 1006-2 and oil 704-1 with the new bearing batch.  It was brought to the attention of the 
group that both labs are very low on the 06-16 bearing batch (current batch).  It is not the best timing, but it is 
probably best that we move to the new bath and establish the correction factor with the new bearings.  
 
Andy Ritchie commented that oil 704-1 is essentially consumed and we should consider using oil 1009-1.  The 
challenge with using oil 1009-1 is that we do not have Sequence VIII targets established for this reblend.  The 
Sequence VIII test used oil 1009 about 15 years ago and had targets established for it.  It was discontinued as a 
reference oil due to a severe trend associated with the oil at that time.  The two tests that were run on 1009-1 
shown in Attachment #3 are being gauged against the 1009 targets from many years ago so there is some concern 
here about not knowing the true performance of 1009-1.  Rich Grundza advised that there are two tests worth of 
the original 1009 oil at SwRI if the panel is interested in determining how that oil would perform today. 
 
Travis commented that he feels that 704-1 would be good to use in a matrix because it is an oil that has a target 
of approximately 8 milligrams which is closer to where candidate tests are performing today.  This will help to 
establish a more relevant correction factor since the oils used will cover a bigger range of results. 
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Pat Lang advised that the goal of this meeting today is to provide a summary of all the testing that has been done 
to date.  The proposal of considering a correction factor is one possible solution but the panel welcomes any other 
proposals.  There will be an in-person surveillance panel meeting in May in San Antonio where the goal would 
be to consider all options and decide on how we should move forward. 
 
 
The next meeting will be held in San Antonio on May 3, 2023, from 1:00 to 2:30 PM   
 
 
 
 
Adjournment: 
 
The meeting was adjourned at 2:00 PM CDT. 
 
 

 



 

 

Attachment #1 
 

Attendance List 
  



A1-1



A1-2



A1-3



 

 

Attachment #2 
 

Agenda 
  



1. Welcome

2. Attendance/Membership Changes

3. Minutes from the November 15, 2022, and March 1, 2023, have been posted
to TMC website. Will defer approval until next meeting.

4. Sequence VIII Test is still unavailable.

5. Update on Testing Results to Date (Pat Lang/ Adrian Alfonso)
a. Summary of all testing done to understand the severity issue.

6. Proposal for Moving Forward (Travis Kostan)

7. Next Meeting will be Wednesday May 3, 2023, at Intertek  (PSA) from 1:00
to 2:30 PM.

8. Adjournment

A2-1



 

 

Attachment # 3 
 

Summary of Testing Results 



Sequence VIII 
Chronology

4/17/2023

1

A3-1



Metrics

 Fuel

 Oil

 Crankshaft

 Connecting Rod

 Bearing Batches

2

A3-2



Fuel

 SWRI
– Tried different fuel batches using 1006-2 reference oil

• KA24E Green
S-000156 (Sourced from Lubrizol)
S-000309

3

Fuel Batch Bearing Weight Loss Average

S-000309 34.9 (multiple tests see next slide)

S-000156 (Sourced from Lubrizol) 35.9 (one test)

A3-3



Fuel
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SwRI Fuel Results using oil 1006-2

Note: Historical Average for 1006-2
BWL: 17.5 STDev: 4.23 Upper Passing Limit: 25.79

Run # Fuel Batch BWL Comment
52-S186-0-134 S-000309 37.3

52-S186-0-134A S-000309 42.8
52-S186-0-134B S-000309 36.5
52-S186-0-134C S-000309 27.9
51-152A-0-573 S-000309 28.3
51-152A-SWRI1 S-000309 33
52-S186-0-134D S-000309 32.5
51-152A-0-574 S-000309 37.7

52-S186-1-SWRI1 S-000309 36.2
52-S186-0-134E S-000309 36.7
51-152A-0-573A S-000156 35.9 S-000156 Sourced from Lubrizol

S-
00

03
09

A3-4



Fuel
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 IAR
– Tried different fuel batches using 1006-2 reference oil

• KA24E Green
S-000156
S-000156 → S-000309
S-000309
EEE

Fuel Batch Bearing Weight Loss Average

S-000156 32.2

S-000156 → S-000309 26.7

S-000309 31.1

EEE 36.9

A3-5



Fuel
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IAR Fuel Results using oil 1006-2

Note: Historical Average for 1006-2
BWL: 17.5 STDev: 4.23 Upper Passing Limit: 25.79

Run # Fuel Batch BWL Comment
2-238-0-206 S-000156 27.6 Original S-000156

2-238-0-206A S-000156/S-000309 26.7 Switched fuels mid test
2-238-0-206SHKDWN S-000309 31.5
1-252-0-579SHKDWN S-000309 29.2

2-238-0-206BSHKDWN S-000156 34.9
2-238-0-206CSHKDWN S-000156 36.9
1-252-0-579ASHKDWN S-000156 29.5
2-238-0-206DSHKDWN EEE 36.9 Ran non-KA24E fuel
1-252-0-579BSHKDWN S-000309 24.8
1-252-0-579CSHKDWN S-000309 35.3
2-238-0-206FSHKDWN S-000309 34.9

S-000309 batch

S-000156 batch

S-000309 batch

A3-6



Oil

 SwRI
– 1006-2
– 1006-2 retains from last passed reference
– 1009-1

 IAR
– 1006-2
– 704-1 retains
– 1006-2 retains
– 1009-1

7
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Oil

 SwRI Results from Oil
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Note: 1009 Historical Average
BWL: 13.8 STDev: 2.14 Upper Passing Limit: 17.99

Run # Oil BWL Average
52-S186-0-134 1006-2 28.3

52-S186-0-134A 1006-2 42.8
52-S186-0-134B 1006-2 36.5
52-S186-0-134C 1006-2 27.9
51-152A-0-573 1006-2 28.3

52-S186-0-134D 1006-2 32.5
52-S186-0-134E 1006-2 36.7
51-152A-0-573A 1006-2 35.9
51-152A-SWRI1 1006-2 retains from last passed reference 33 33
51-152A-0-RR3 1009-1 17.4 17.4

33.6

A3-8



Oil
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 IAR Results from Oil

Note: 704-1 Historical Average
BWL: 8.3  STDev: 2.32 Upper Passing Limit: 12.85

Note: 1009 Historical Average
BWL: 13.8  STDev: 2.14 Upper Passing Limit: 17.99

Run # Oil BWL Average
2-238-0-206 1006-2 27.6

2-238-0-206A 1006-2 26.7
2-238-0-206SHKDWN 1006-2 31.5
1-252-0-579SHKDWN 1006-2 29.2

2-238-0-206BSHKDWN 1006-2 34.9
2-238-0-206CSHKDWN 1006-2 36.9
1-252-0-579ASHKDWN 1006-2 29.5
2-238-0-206DSHKDWN 1006-2 36.9
1-252-0-579BSHKDWN 1006-2 24.8
1-252-0-579CSHKDWN 1006-2 35.3
2-238-0-206FSHKDWN 1006-2 34.9
2-238-0-206ASHKDWN 704-1 12.5 12.5
1-252-0-579ESHKDWN 1009-1 18.7 18.7

31.7

A3-9



Crankshaft
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 SwRI
– Tried several different crankshafts on one engine/stand

combination

Run # Crankshaft BWL
52-S186-0-134 28.3

52-S186-0-134A 42.8
52-S186-0-134B New Crankshaft / Connecting rod 36.5
52-S186-0-134C Same Crankshaft / New Connecting rod 27.9
52-S186-0-134D Original Crankshaft / Connecting rod 32.5

Original Crank (prior calibration success with 
this crankshaft)

A3-10



Connecting Rods
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 SwRI
– Tried multiple different connecting rods including:

• Existing rod used in last references
• Older rods from storage
• Modified rod, modified for better cap location (not a surveillance

panel approved modification, for experiment only).

A3-11



Modified Connecting Rod (SwRI)
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 Rod pined for location, then was honed out to big end bore
specification

A3-12



Connecting Rods
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 SwRI Connecting Rod Results
– Using 1006-2, S-000309 for all

Run # Connecting rod BWL
52-S186-0-134 28.3

52-S186-0-134A 42.8
52-S186-0-134B New connecting rod 36.5
52-S186-0-134C Different, existing connecting rod 27.9
52-S186-0-134D Original connecting rod 32.5
52-S186-0-134E 4th rod from existing  inventory 36.7
52-S186-1-RR1 15.3
52-S186-2-RR2 21.4

Original connecting rod

Modified rod using pins for location

A3-13



Bearing Batches
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 Between both labs
– Used 06-16 for most tests
– Tried 03-22 to see if there was severity shift

A3-14



Bearing Batches
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 SwRI Bearing batch results
– Using 1006-2, no modified rods
Run # Bearing Batch Fuel BWL Average

52-S186-0-134 06-16 S-000309 28.3
52-S186-0-134A 06-16 S-000309 42.8
52-S186-0-134B 06-16 S-000309 36.5
52-S186-0-134C 06-16 S-000309 27.9
51-152A-0-573 06-16 S-000309 28.3
51-152A-SWRI1 06-16 S-000309 33.0
52-S186-0-134D 06-16 S-000309 32.5
52-S186-0-134E 06-16 S-000309 36.7
51-152A-0-573A 06-16 S-000156 35.9
51-152A-0-574 03-22 S-000309 37.7 37.7

33.5

A3-15



Bearing Batches
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 IAR Bearing batch results
– Using 1006-2

Run # Bearing Batch Fuel Batch BWL Average
2-238-0-206 06-16 S-000156 27.6

2-238-0-206A 06-16 S-000156/S-000309 26.7
2-238-0-206SHKDWN 06-16 S-000309 31.5
1-252-0-579SHKDWN 06-16 S-000309 29.2

2-238-0-206BSHKDWN 06-16 S-000156 34.9
2-238-0-206CSHKDWN 06-16 S-000156 36.9
1-252-0-579ASHKDWN 06-16 S-000156 29.5
2-238-0-206DSHKDWN 06-16 EEE 36.9
1-252-0-579BSHKDWN 03-22 S-000309 24.8
1-252-0-579CSHKDWN 03-22 S-000309 35.3
2-238-0-206FSHKDWN 03-22 S-000309 34.9

31.6

31.7

A3-16



Path Forward

 Much effort has been placed in finding an engineering fix, but it seems likely 
that a correction factor will be needed to return the test to traditional 
severity levels.

 Due to limited quantity of 704-1 remaining, a separate correction factor 
matrix and new bearing batch approval matrix will not be possible.  

 Recommend to run additional testing all on new bearing batch to develop a 
correction factor which accounts for industry severity and any potential 
bearing batch severity, though the effects will not be separable. 

17
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Path Forward

Stand A-1 Stand A-2 Stand G-1 Stand G-2

704-1 1006-2 704-1 1006-2

1006-2 704-1 1006-2 704-1

18

A minimum of eight tests are recommended by SwRI to develop a correction factor. 
Based on the testing to date, it seems likely that a linear correction factor would be 
developed (larger correction at larger BWL). 

Upon completion of the testing and correction factor development, these stands 
could be granted calibration status. 

A3-18



Thank You

19
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