Sequence III Surveillance Panel

Teleconference Meeting Minutes
Wednesday July 24,2019 10:00 — 12:00 EST

“As the host, I have not in the past and will not in the future record any ASTM meeting and there are no “authorized persons” that may record an ASTM meeting. As
a reminder to everyone the recording of ASTM meetings is prohibited.”

1.0)

2.0)

3.0)

4.0)

Attendance

Attendance.pdf

Chairman Comments

None.

Approval of minutes

3.1) Minutes from 5/22/2019 Meeting

Approved as issued.

IIIH Action Items

4.1) IIIH Hardware Update (Batch 7 rings) — Bowden

Jason Bowden reported that Batch 7 rings are being inspected and will be released upon completion of
full inspection. OHT will donate a single test’s worth (full engine kit) to each lab for the approval process.
Batch code 6 is estimated to last through October 2019.

4.2) IITH Fuel Supply Update — Tumati

P. Tumati was not available during meeting; summary shown below was provided prior to the meeting.
- We roughly have 450,000 gallons of HF003
- This fuel is used in tests for Sequence III, IX and X.
- This fuel is also used in producing many other HF products.
- Based on the last year’s consumption rate, this would likely last for three and half months or so.
- It takes 3-4 weeks to produce a new batch of fuel.

4.3) IITH Reference Oil Update - Grundza

Rich Grundza reported that the last of 438-1 was shipped in June and 438-2 will be shipped soon. Current
TMC inventory shown below should last 5 — 10 years based on recent activity levels:

e 438-2: ~ 500 gallons
e 436: ~750 gallons
o 434-3: ~800 gallons



IH-RO-434-3-Review
4.4) Oil 434-3 data review — Dvorak pdf

Todd Dvorak presented his analysis. No change is recommended to the current targets for PVIS or WPD
at this time. Additional data may warrant future analysis but the panel agreed no action is necessary at this
time.

Action Item: The TMC to look into reference oil viscosity inconsistencies showing up on oil 436.

4.5) 70-h interpolation review, was SA data used, is an SA needed — Chadwick

Jo Martinez summarized that SA data was not used in deriving the 70-h interpolated PVIS limits. For
consistency, this would indicate that SAs should not be applied to candidates.

4.6) IITH60 and I1TH70 timing recommendation to PAPTG passed — FYI Only

Robert Stockwell noted that this action had been completed.

4.7) Alternate fuel supplier qualification update - Chaudry

Ankit Chaudry reported that the task force has held two meetings so far. There is general consensus that
a matrix (or mini-matrix) would be needed to introduce a new supplier — the details have not been finalized.
The next meeting is scheduled for later this week.

4.8) 438-1 depleted at TMC, reblend available — Introduction? - Grundza

Covered in 4.3 above. No special panel action was decided upon and the oil will be introduced.

4.9) Oxidation and nitration methods (E168?) — Grundza

The oxidation and nitration methods in the current IIITH method are not correct (T-12 method); all labs are
using E168, IIIG method. After discussion, it was decided that the TMC will summarize the method and
test labs’ analytical labs will verify. Once settled on it will be brought to the panel for review and eventual
Information Letter issuing.

Action Items:
- TMC to draft method wording
- Test Labs to review
- Surveillance Panel to review for formal vote at next meeting



5.0)

6.0)

7.0)

8.0)

9.0)

4.10) Other Topics

LED Lighting for Deposit Ratings

Bob Campbell had previously distributed results of an LED lighting deposit rating study to
surveillance panel chairs. The results of the study were very positive towards allowing LED
lighting. Surveillance Panel’s need to concur so that the rating manuals can be updated to allow
LED lighting as an option. Chair Stockwell will forward the data to the panel for review and the
issue will be brought for a vote at the next meeting. The Stats Group was asked to review data as
well.

Action Items:
- Stockwell to distribute study results
- Stats Group to review and report
- Surveillance Panel to review study and Stats Group report for formal vote at next meeting

MTAC for IT1H 60 and 70 Hour Test
Jo Martinez mentioned that MTAC is being developed for the 60 and 70 hour versions of the IIIH
test and asked for the panel’s endorsement. There were no objections, however, it was noted that

the panel did not review or endorse a specific proposal, but only agreed to the concept of MTAC
being used for the [ITH60 and I1TH70.

Old Business

None.

New Business

None.

Review / Update Scope and Objectives

Not reviewed.

Next Meeting

Thursday, August 29, 2019 at 10:00 am EDT.

Meeting Adjourned

Meeting adjourned at 11:00 am EDT.
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lIIH 434-3 Re-blend Data Review

By: Todd Dvorak
Date: 07-23-19





lIIH 434-3 Re-blend Data Review

/2 Executive Summary

~ Analysis of TPVIS data:
« No change to the targets is recommended at this time for RO 434-3

~ Analysis of WPD data:

* No change in the targets is recommended at this time since the
performance for RO 434-2 (PM) is not significantly different than RO 434-3
(PostPM)






lIIH 434-3 Re-blend Data Review

#/ Purpose of analysis is to review chartable data since
introduction of RO434-3 re-blend

~ Re-blend initially introduced in 2018
- Piston batch BC3 data excluded from analysis
~ Total of n = 169 (Chart = Y’) with 17 results from RO434-3
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lIIH 434-3 Re-blend Data Review

/ Plot of VISNew by Reference Oil (all n = 196 chartable
results)

[~/ Graph Builder
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lIIH 434-3 Re-blend Data Review

7 Plot of WPD Yi parameter suggests that RO434-3 is
directionally severe of target (hno BC3 Piston data)

[~/ Graph Builder Ref Oil | WPD Yi Mean
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lIIH 434-3 Re-blend Data Review

/7 Plot of TPVIS Yi parameter suggests that RO434-3 is
slightly severe of target (no BC3 Piston data)

'~ Graph Builder Ref Oil |TPVIS Yi Mean
PVISyi vs. Date 436 | -0.625480702
434-2 | -1.536917949

. 434-3 | 0.133835294
438-1 | -0.225539286
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‘ IIH 434-3 Re-blend Data Review

¢/ Plot suggests a reduction in Blow-by for RO434-3 as
compared to RO434-2

Individual Value Plot of Blow-by Data by Hour (No BC3 Piston Data)
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lIIH 434-3 Re-blend Data Review

/ Current Reference Oil Targets

-~ TPVIS Targets for RO434-2 and 434-3 have been changed (11/13/18)
~ WPD Targets remain the same for both RO434-2 and RO434-3

Percent Viscosity Increase (PVIS)
Unit of Measure: In(PVIS)

Reference Oil Mean Standard Deviation
434-2 4.7191 0.4310
434-3 5.7602 0.6598

436 3.3289 0.3138
438-1 3.9754 0.9558

Weighted Piston Deposits
Unit of Measure: Merits

Reference Oil Mean Standard Deviation
434-2 4.16 0.70
434-3 4.16 0.70
436 4.63 0.28
438-1 3.66 0.43

A Afton tassion for Solutions





‘ IIH 434-3 Re-blend Data Review

7 \WPD Model 1 — Data Analysis (w/o BC3 Piston data):
~ Significant difference in WPD between RO 434-2 and 434-3

- Response WPD WPD RO Targets
4 Whole Model 4= IND > | [_RefOil | Mean sD
b Actual by Predicted Plot b Leverage Plot Ele| | %2 4.16 0.7
3 = 434-3 4.16 0.7
. g g . .
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— 2 E 436 4.63 0.28
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‘ IIH 434-3 Re-blend Data Review

7 \WPD Model 2: Data Analysis (w/o BC3 Piston data):

- No significant difference between RO contrasts 434-2(PM) and
434-3(PostPM)

~ Recommend no changes to WPD targets for RO434-3 at this time

Liiee L WPD RO Targets
4Whole Model 4 (= IND P > 4= Phase[IND] Ref Oil Mean SD
[ Actual by Predicted Plot [ Leverage Plot g5 [ Leverage Plot 434-2 2.16 0.7
[ Lack Of Fit £ Least Squares Means Table E E £ Least Squares Means Table
b Residual by Predicted Plot Least b 3 Least 434-3 4.16 0.7
: Level SqMean  Std Error Mean ® W Level SqMean  Std Error 436 4.63 0.28
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Source DF Squares Mean Square  F Ratio 4 ~|Least Squares Means Plot
Medel 25  46.134571 1.84538  11.0645 56
Error 143 23.850162 0.16678 Prob> F
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4 Effect Tests "
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‘ IIH 434-3 Re-blend Data Review

7 TPVIS Model 1- ANOVA Analysis (w/o BC3 Piston data):

~ Significant difference between contrasts for RO 434-2 and 434-3
~ Recommend no change to current RO434-3 Targets

~/Response TPVIS Ln(PVIS) RO Targets
£ Whole Model 4 =/ IND PP Ref Oil Mean SD
I Actual by Predicted Plot I Leverage Plot 5 5 434-2 4.7191 0.431
P Lack Of Fit A Least Squares Means Table £ = 434-3 5.7602 | 0.6598
. " B
> Residual by Predicted Plot N " >3 436 33289 |0.3138
= evel q Mean rror ean = 5
4 summary of Fit 436 3.2612237 0.10600500 3.13262 5 4381 3.9754 | 0.9358
RSquare 0.620224 434-2 41430011 0.12832470 4.05669 a
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Root Mean Square Errar 0.66642 438-1  2.0155330 011164765 3.75883 =
Mean of Response 38713404 4 | Least Squares Means Plot
Observations (or Sum Wagts) 169 = /7
4 Analysis of Variance /
Sum of 6.0
Source DF Squares Mean Square  F Ratio 55
Model 22 105.89361 4,81335 10.5380 '
Error 146 64.84004 044412 Prob = F E 5.0
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A Effect Tests E 40
Sum of 15
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‘ IIH 434-3 Re-blend Data Review

7 TPVIS Model 2 - ANOVA Analysis (w/o BC3 Piston data):
~ Significant difference between contrasts 434-2(PM) and 434-3(PostPM)

~ Recommend no change to current RO 434-3 Targets
« Current RO 434-3 target is 5.76 (as compared to 5.92 LSMean)

SR NS Ln(PVIS) RO Targets
4 Whole Model 4=/ IND [ 4= Phase[IND] Ref Oil Mean SD
[ Actual by Predicted Plot [ Leverage Plot g5 [ Leverage Plot 434-2 4.7191 0.431
[ Lack Of Fit £ Least Squares Means Table E E £ Least Squares Means Table
. . Least L= Least 434-3 5.7602 0.6598
g by Predicted Plot Level SqMean  Std Error Mean W % Level SqMean  Std Error 36 3.3289 0.3138
4 Summary of Fit 436  3.3278981 0.13322738 3.13262 5 [436]PM 34300581 0.23001820 4 ' 31
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4 Analysis of Variance [438-1]PostPM  3.8471735 0.11412440
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Source DF Squares Mean Square  F Ratio 4~ |Least Squares Means Plot
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Error 143 5845722 0.40879 Prob> F
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Appendix — Plots of PVISYi and WPDYiI data
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PVIS Yi Plot by Reference Oil and Ring Batch (without BC3 Piston Data)
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WPD Yi Plot by Reference Oil and Ring Batch (without BC3 Piston Data)
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