Sequence Il Surveillance Panel
Teleconference Meeting Minutes
Tuesday September 25, 2018 10:00 — 12:00 EST

As the host, | 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) Attendance ]

o

Attendance.pdf

2.0) Chairman Comments

The chair thanked stats group for help on the 434-3 target analysis as well as Rich Grundza (TMC) for
working on the IlIH procedural cleanups.

3.0) Approval of minutes

3.1) Minutes from 7/24/2018 Meeting
Approved as issued.

4.0) llIH Action Items

4.1) TMC updates and corrections - Grundza
Following are procedural clean-up items need to be approved by the surveillance panel:

4.1.1) The current version of D8111 does not make any mention of Bad Quality Data (BQD), over
and under ranges, etc. in the calculation of Quality Index. In order to address this, it is suggested
a new section 10.4.8 be added as follows: 10.4.8 Calculate Quality Index (Ql) for all control
parameters in accordance with the DACA Il Report. Account for missing or bad quality data in
accordance with the DACA Il Report. Moved (Grundza, Romano). Approved with unanimous

support.
TABLE 5
U and L Constants and Over and Under-Range Values*
Parameter U L Over-Range Under-Range
Coolant flow 168.57 | 171.43 244.3 91.7
Coolant out temperature 115.46 | 114.54 138.9 91.1
Exhaust backpressure 4.58 4.42 8.7 0.3
Dew point 18.1 14.1 120.0 0
Intake air pressure 0.07 0.03 1.1 -1.0
Intake air temperature 35.37 34.63 54.2 15.8
QOil block temperature 115.46 | 114.54 172.8 129.2
Speed 3905 3895 4160 3640
Torque 250.98 | 249.02 300.9 199.1
Fuel temperature 31 29 82 0

*This table was not shown during the teleconference but it was noted during discussion that it would be
included as part of the procedural change covered by the motion.



5.0)

6.0)

8.0)

9.0)

4.2) llIH Data Review of 434-3 — Dvorak

4.1.2) Table 1 of the IlIH test method shows the part number for the 3.6 L engine as 05184464AH.
This part number is for the "dealer" engines. The correct part number for an FCA build out engine
is 68252464AG. Suggest revising Table 1 to show 68252464AG as the engine part number.
Moved (Grundza, Schweitzer). Approved with unanimous support

4.1.3) Regarding a change made to the test method via information letter 18-2 which corrected
some items pertaining to Phos retention determination; in attempting to ballot this change, it
was noted that the wording for dilution was not per ASTM form and style manual. In attempting
to correct this it was further noted that the dilution rate in X2.4.3.1 is not correct as written. The
correct dilution instructions should be:

X2.4.3.1 Run all samples, initial and end-of-test, sequentially, in duplicate, using the
same calibration (that is, as close in time as practical). Background correction, internal
standard, and peristaltic pump are required. Use sample dilutions of at least 19+1 mass/mass
(that is, 19 parts solvent by mass to one part solute test oil by mass). Once a dilution is
established, use it for all samples from a test. Moved (Grundza, Schweitzer). Approved with
unanimous support.

These changes will be included in an upcoming information letter.

4.1.4) llIH Report Forms - remove MRV and Phos parameters from the pass/fail test parameters on

form 4, remove cold crank viscosity as well (i.e. removal of IIIHA and IlIHB results). Moved (Grundza,

Schweitzer). Approved with unanimous support.

FOF

1IIH-RO434-3-09241
8-Revised (002).pdf

Todd Dvorak presented for the stats group. After productive discussion, a motion (Campbell, Grundza)
was made for labs to run a reference test on 434-3, to be set in a pending status, until the data
review is complete and targets are derived. The TMC will adjust cal periods accordingly (per no net
gain/loss). The data is due to the TMC by October 23. The motion passed 19-0-0.

Old Business
None.

New Business
Jeff Betz asked that a lab core group be formed to discuss long-term storage of used test cores. Ed
Altmann and Jeff Betz will lead the effort.

Next Meeting
A teleconference is scheduled for November 13, 2018.

Meeting Adjourned
11:15 a.m. EDT.
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/ Richard Grundza reg@astmtme.cmu.edu Y Voting Member Present_ L~
v/ Jeff Hsu, PE j.hsu@shell.com >/ Voting Member Present_ L~
v Teri Kowalski teri.kowalski@toyota.co \Voting Member Present_ v~
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Ricardo Affinito affinito@chevron.com N-V Member Present_
Robert Bacchi robert.bacchi@basf.com N-V Member Present_

Vv’ Doyle Boese doyle.boese@infineum.com N-V Member Present_V_
Adam Bowden adbowden@ohtech.com N-V Member Present_
Dwight H. Bowden dhbowden@ohtech.com N-V Member Present_
Matt Bowden mijbowden@ohtech.com N-V Member Present__
v Jerome A. Brys jerome.brys@lubrizol.com N-V Member Presenti
Jessica Buchanan jessica.buchanan@lubrizol.com N-V Member Present__
Bill Buscher Il william.buscher@intertek.com N-V Member Present_
v~ Bob Campbell bob.campbell@aftonchemical.com N-V Member Present_r_
Domingo Carreon domingo.carreon@intertek.com N-V Member Present_
Jim Carter jcarter@gageproducts.com N-V Member Present_
Chris Castanien chris.castanien@nesteoil.com N-V Member Present__
Timothy L. Caudill ticaudill@ashland.com N-V Member Present___
Martin Chadwick martin.chadwick@intertek.com N-V Member Present___
vV’ Ankit Chaudhry ankit.chaudhry@swri.org N-V Member Present__‘/_
y~Jeff Clark jac@astmtme.cmu.edu N-V Member Present;/_
Vv Sid Clark sidney.clark@swri.org N-V Member Presenti
Tim Cushing timothy.cushing@gm.com N-V Member Present_
Phil Davies daviesjp@bp.com N-V Member Present__

Lisa Dingwell Lisa.Dingwell@AftonChemical.com N-V Member Present__
1/ Todd Dvorak todd.dvorak@aftonchemical.com N-V Member Present _‘/
Frank Farber fmf@astmtmc.cmu.edu N-V Member Present_
Joe Franklin joe.franklin@intertek.com N-V Member Present_
Rolfe Hartley rolfehartley@gmail.com N-V Member Present_____
Karin E. Haumann karin.haumann@shell.com N-V Member Present__
Jason Holmes jason.holmes@basf.com N-V Member Present__

‘/ Travis Kostan travis.kostan@swri.org N-V Member Present__l{__
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Walter Lerche walt.lerche@gm.com N-V Member Present__
/" Charlie Leverett charlie.leverett@yahoo.com N-V Member Present_'/
Jim Linden lindenjiim@jlindenconsulting.com N-V Member Present_
Michael Lochte Michael.lochte@swri.org N-V Member Present__
vV~ Jo Martinez JoMartinez@chevron.com N-V Member Present_’i
James Matasic james.matasic@lubrizol.com N-V Member Present__
Mike McMillan mmcmillan123@comcast.net N-V Member Present_
V” Kevin O’'Malley kevin.omalley@lubrizol.com N-V Member Present_ V"~
Mark Overaker mhoveraker@jhaltermann.com N-V Member Present__
Christian Porter christian. porter@aftonchemical.com N-V Member Present__
Phil Rabbat phil.rabbat@basf.com N-V Member Present__
Scott Rajala srajala@ilacorp.com N-V Member Present_____
Bob Salgueiro bob.salgueiro@infineum.net N-V Member Present__
Elisa Santos elisa.santos@infineum.com N-V Member Present_
Hirano Satoshi satoshi_hirano_aa@mail.toyota.co.jp N-V Member Present__
Philip R. Scinto prs@lubrizol.com N-V Member Present__
Thomas Smith trsmith@valvoline.com N-V Member Present_
" Robert Stockwell robert.stockwell@chevron.com N-V Member Present ¥
Chris Taylor chris.taylor@vpracingfuels.com N-V Member Present_
Ben Weber bweber1@sat.rr.com N-V Member Present_____
Angela Willis angela.p.willis@gm.com N-V Member Present_

Updated 20170905, 20180105 added Domingo, 20180122 removed Terry Bates, 20180130 removed Bob Olree,
20180212 removed Rutherford, 20180511 removed Heimrich, Johnson, 20180724 Removed Lindholm, Farnsworth,

20180820 removed Andrews
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Sequence lIIH

434-3 Re-Blend Analysis

Sept 24, 2018






Statistics Group

* Doyle Boese, Infineum

® Jo Martinez, Chevron Oronite
* Kevin O’Malley, Lubrizol

* Lisa Dingwell, Afton

® Todd Dvorak, Afton

® Martin Chadwick, Intertek

® Travis Kostan, SwWRI

® Rich Grunza, TMC

® Min Chen, ExxonMobil






e

Sequence IlIH Data Review - TPVIS

e Current IIIH Trends for TPVIS_Yi
Ref Oil re-blend 434-3 appears more severe as compared to 434-2
Data includes (1) Chartable and (5) BOI/VGRA reference test results

TPVIS_Yi

BEFOH

PM TPVIS Yi vs. Date
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e

Sequence IlIH Data Review - WPD

e Current lIIH Trends for WPD_Yi

Ref Oil re-blend 434-3 appears similar as compared to 434-2
¢ Data includes (1) Chartable and (5) BOI/VGRA reference test results
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e
Sequence IlIHA Data Review - TMRV

e Current [IIHA Trends for TMRV
Ref Oil re-blend 434-3 appears more severe as compared to 434-2
Data includes (1) Chartable and (5) BOI/VGRA reference test results
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e
Sequence IlIHB Data Review - Phos

® Current [IIHB Trends for Phos
Ref Oil re-blend 434-3 appears similar as compared to 434-2
¢ Data includes (1) Chartable and (5) BOI/VGRA reference test results

PM PHOS vs. Date
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e
Options for the Sequence IlIH

® Potential Test Severity Remedy Options for Reference Oil re-blend 434-3
Option 1: Do nothing

e Continue to use current 434-2 targets for 434-3

* Some stands may be unable to calibrate with RO434-3 severity as well as questions regarding the

appropriateness of the generated SA’s with 434-3 reference test data

Option 2: Supplier to provide new reference oil re-blend (RO434-4)

¢ TMC indicates that this is not a viable option

Option 3: Select a new IIIH reference oil or GF-6 category capable reference oil

* May need input from Surveillance Panel, OEMs, and other stake holders to fully evaluate this option

Option 4: Run a matrix to collect Reference QOil data to establish targets

¢ There are funding / timing issues to consider for this option

* PM targets were based on (9), (9), and (10) results for 436, 438-1, and 434-2 targets, respectively.

* Similar to PM approach, advantageous to have (10) results for 434-3 targets with data generated from all labs
o Currently have (6) total results from labs A, G, and D.
0 (4) additional RO434-3 results are needed
o Beneficial to include 434-3 results from labs B, E, and F so that all labs are included in the target setting

o May be advantageous to explore extended calibration options for those labs generating additional

0 reference oil test data






e
Options for the Sequence IlIH

® Potential Test Severity Remedy Options for Reference Oil re-blend 434-3 (Continued)

Option 5: Use existing Reference Oil Test Data to establish Targets for 434-3
¢ Currently have (1) chartable and (5) BOI/VGRA reference tests for Reference Oil 434-3

¢ The RO434-3 targets should be equivalent to those that would have been generated — if the oil was run during
the Precision Matrix (PM)

o Analysis approach: Use PM (BC2 Piston) and PostPM (BC5 Piston) data exclusively for generating the
new 434-3 reference oil targets (n=6).

o RO434-3 targets should be updated when a sufficient sample size has been established (n= ~ 10) with

reference data potentially from all calibrated labs

*  The following slides provide initial reference oil targets for the 434-3 re-blend (if this option is chosen)






Seq. llIH Data For Establishing RO434-3 Targets

e [IIH Data* for Generating RO434-3 Targets
PM (BC2 Pistons) runs = 28

. A o E F H 3 L H o 3 @ [ B T u ] w 1 v 2 a4
PO StPM <B C 5 Pl Stons) : 44 1 RefQil  PYIZ  TESTKEY Period  PISTEAT WPD TPYIE PHO: Date  LTMSETIME LTMSLAE LTMSAPP Lab-Stand WAL CHART Period-PistBatch | T WPDyi PYISyi DQILCEQT RefOilx THMRY
2 | ROAZE 1 0ETESIIH  Matrix BC2 45 297041447 947  TSN206 G 1 1 T 2 -1.14; RO436 345036751
x  RO4381 3.2 106TET-IH  Matrix BC2 33 344041303 313 SME2018 G 1 =1 A0 he -0.5537 144 RO43E 214546437
4 | RO435-1 294  106TES-IH  Matrix BC2 35 335093467  S0.9  &29/20%5 G 1 [=1] A0 Y 06218 143 RO4EE 309380656
5  RO433-1 265  106TT4-H  Matrix BC2 33 s5E00T a2 mase0ns & 1 a1 A0 he 16753 2.04  RO435Z 113432234
TO tal numb er Of te Sts j— 7 2 ¢ | RO4BE 35 OETTSAIM Mt BC2 46 BE3TEEEIE 915 WE201 A 2 A2 A0 Y 03557 203 RO436 100212706
7 RO436 227 106TTE-IH  Matrix BC2 4.3 312236432 326 AM4201 & 2 A2 A0 he -0.6552 224  RO436 36356031
& | ROA3E 546 10ETTT-IH  Matrix BC2 43 400003355 924  9/25/2005 A 1 A1 A0 Y 21387 154 RO4E  10.236352
49 RO434-2 135 106TTS-IH  Matrix BC2 4 432362332 TES  m2T201 & 2 A2 A0 he 04745 226 RO434 13053013
0 RO434-2 105 10ETTE-NH  Matrix BCE 57 465300752 TE4 S0RM20f A 1 A1 A0 Y 01533 232 RO434 NOIEIEES
1 RO434-2 232 106T30-IH  Matrix BC2 34 544346002 321 102018 E 1 E1 A0 he 16323 234 RO434 120033032
1 RO434-2 122 106TEIH  Matrix BCE 42 460236036 TT.4  S/24/2015 E 1 E1 A0 Y 01932 286 RO434  NE060606
1z | RO436 265  106TS3-H  Matrix BC2 4.2 32TT4473 328  #ufHHy E 1 E1 A0 he -0.1643 183 RO436 257301583
4| RO45E1 756 106TE5-IH  Matrix BC2 4 4.EIEE4505 TR A0MSIZ0E E 1 E1 A0 Y 0.5382 224 RO43E 101674275
15 RO436 278 106T36-IH  Matrix BC2 4.1 332503602 353 o 1 o1 A0 he -0.0123 144 RO436 353031656
1% RO434-2 594 106TE3A-NH  Matrix BCE 56 408423423 TAS  G2N2015 o 1 o A0 Y 14723 217 RO4G4 104312742
17 RO433-1 254 106T31-IH Matrix BC2 36 I234T4AT T2 AMs20 o 1 o1 A0 he -0.7743 164 RO43E  J13013TEE
1% | RO436 224 I06TIZ-NH  Matriy BC2 45 300305036 3356  &/2S/2015 B 1 Bl A0 Watrix-BC2 -0.T006 153 RO436 26455353
19 RO436 313 106TI3-UH  Matrix BC2 5 34436181 381 &a0201 B 1 Bl A0 he Matrix-BC2 0.3656 133 RO436 330345755
z0  RO434-2 335 106TA5-NH  Marriy BC2 33 460316518 &13 2015 B 1 Bl A0 Watrix-BC2 -0.263 137 RO434  10.50TTOST
1 RO433-1 246  106TAT-IH  Matrix BC2 33 320274644 TES  SMH2018 B 1 Bl A0 he Matrix-BC2 -0.5054 164 RO43E 3.03350656
2z | RO43E-1 208 107E63-IH  Matrix BC2 31 534233425 T4 SMEM2015 & 1 a1 A0 Watrix-BC2 14501 234 RO43E 111647854
ez RO4381 313 107T3T0-IH  Matrix BC2 34 3443613 85 aMT20E & 2 A2 A0 he Matrix-BC2 -0.5564 154 RO435 24873721
24 | RO43E1 131 10TET2-WH  Matriy BC2 45  45T44336T TA4 2015 G 2 G2 A0 Watrix-BC2 03406 214 RO43E 105023241
5 RO434-2 16T 10TST3-H  Matrix BC2 4.1 51553573 T3 ahMes201 G 2 G2 A0 he Matrix-BC2 0.3133 234 RO434 1534687
ze  RO434-2 161 T0ZZT-WH  Matriy BC2 34 519734433 &3 S2i201 G 2 G2 A0 Watrix-BC2 1m 254  RO434 17055455
7 RO434-2 130 M0225-H  Matrix BC2 4.3 456445273 S12 aM/2018 G 1 =1 A0 he Matrix-BC2 0.3372 213 RO434 13120325
z¢ | RO436 253 1ME2-IH  Matriy BC2 42 52308044 352 nunnum G 2 G2 A0 T Watrix-BC2 -0.3126 214 RO4I6 355333008
%4 | RO436 751 122343-WH PostMatrix  BCS 44 431852056 333 20232018 E 1 E1 oc hy PostMatrix-BCS 31546 334 RO436 105616231
94 | RD434-2 533 126202-H Posthiatrix  BCS 5.0 443863734 73 2/26/2008 B 38 B34 AC T Posthatric-BC5 0514 217 RO4F4 106358554
10z | RO433-1 167 126206-WH PostMatrix  BCS 34 5131307 e dlse0r B 1 Bl oc hy PostMatrix-BCS 11367 23 RO435 105330287
11 | RO436 261 12TI6E-IH Posthiatric  BCS 47 326193531 94.2  WINZOWE A 4 Al AC T Posthatric-BC5 02134 154 RO4I6  9.5362788
114 RO434-2 552 12T63-H  PostMatrix  BCS 4 44TIE06IE  B0.5  THI201E o 2 D2 A hy PostMatrix-BCS -0.5557 134 RO434 105257604
115 | RO438-1 23 1@TI7T0-WH  Posthlatric BG5S 4.2 336729583 802 4/H2Z0E 1] 3 o3 AC T Posthatric-BC5 -0.6362 144 RO4FE 915304708
120 RO434-2 634 128423-WH PostMatrix  BCS 44 414346356 TEE  12Ms2017 & 3 A3 A hy PostMatrix-BCS 13217 2.04  RO434 103853137
11 | RO436 265 12843T-IH Posthlatric  BC5 51 277473 353 1302018 1] 2 D2 AC T Posthatric-BC5 -0.1643 154  RO4I6  2T46633T4
12z RO434-2 64 13- PostMatrix BCS 38 4158883058 B12 202002018 G 5 G5 A hy PostMatrix-BCS -1.2338 22 RO434 104301703
124 | RO436 164 13NTE-NH  PostMatrix  BCS 45 277881927 354 4122013 G 1 =1 AC hs PostMatrix-BCS 1753 174 RO436  3.45720045
126 | RO436 17 13MT3-IH - PostMatrix  BCS 51 283321334 343 25201 o 1 o1 A hy PostMatrix-BCS -1.5736 154 RO436  3.45720045
127 | RO436 254 13M30-WH  PostMatrix  BCS 45 3234T4AT B85 4l30/2018 B 1 Bl AC hs PostMatrix-BCS -0.3 187 RO436 3723164
1z¢ | RO436 265 13M32-H  PostMatrix  BCS 4.6 325540133 323 2n2201E & 2 A2 A hy PostMatrix-BCS -0423 2.04  RO436 352552601
129  RO433-1 271 13H33-IH  PostMatrix  BCS 34 323353373 TAS aMs201E & 4 A4 AC hs PostMatrix-BCS -0.70M 124 RO43E 215304708
120 | RO436 LT 131T35-IH PostMatrix  BCS 4.7 257356464 33T 2ME/2018 G 5 G5 oc hy PostMatrix-BCS -1451 164 RO436 346435253
12 | RO436 254 131736-IH  PostMatrix  BCS 4.3 3234T4AT 333 2252018 G & GE AC hs PostMatrix-BCS -0.3 214 RO436 IBETTES2Z
13z RO436 1T 131T3T-IH  PostMatrix BCS 44 245358554 a5 anes201E G & GE oc hy PostMatrix-BCS -1 -2.1703 144 RO436 336734412
13z RO434-2 163 131738-H  PostMatrix  BCS 4.2 282731362 S14 202018 G 3 G3 oc hs PostMatrix-BCS L] -4.3833 164  RO434  3T5266466
124 | RO436 223 131133-H  PostMatrix  BCS 45 30458665 303 6M2/2018 B 3A B3A A hy PostMatrix-BCS -0.4286 -0.7145 157 RO436 356033724
135 | RO436 207 131740-H  PostMatrix  BCS 45 30301337 M3 ad20E B 2 B2 AC hs PostMatrix-BCS 0743 -0.3521 137 RO436 356033724
126 | RO436 20 1317141-H PostMatrix  BCS 4.5 233573227 a2 anoa0iE B 1 Bl A hy PostMatrix-BCS 05 -1.0617 177 RO436  3.6031643
137 RO434-2 106 131742-H  PostMatrix  BCS 35 466060453 B0.3  TE0201E B 2 B2 AC hs PostMatrix-BCS -0.3143 -0.1357 187 RO434 103651353
122 | RO436 328 1317143-IH  PostMatrix  BCS 4.3 343042352 343 aM2201E o 3 D3 A hy PostMatrix-BCS -1.0357 0.5147 133 RO436 355213426
129 RO434-2 13 1317146-IH  PostMatrix  BCS 34 ATHMEHT2Z B26  TAM201E o 1 o1 AC hs PostMatrix-BCS -0.3423 01217 1397 RO434 10852147
140 | RO436 587 13T4T-IH  PostMatrix  BCS 41 407243373 303 IM201E E 1 E1 A hy PostMatrix-BCS 175 2.3635 2583 RO436 10253233
141 | RO436 kal 131750-H  PostMatrix  BCS 4.6 343335872 336 22018 & 1 a1 AC hs PostMatrix-BCS -0.25 0.3343 164 RO436 355325455
14z | RO436 134 131T51-IH PostMatrix  BCS 4.6 236527307 336 SE2018 A 3 A3 AC T Posthatrix-BCS -0.2143 11588 L] RO436 364212273
143 RO434-3 16T 1333TT-H PostMatrix  BCS 38 514335 B0 4rla0E G 4 G4 A h PostMatrix-BCS -0.558511423 0.3155506 227 RO434  12.0130345
144 RO434-3 274 133375-H PostMatrix  BCS 4.3 SEIEITIT B0 4Mf201E G L GE Ml N PostMatrix-BCS 0435114286 2.0760041 245  RO434 122335753
145 RO433-1 246 1333T3-H PostMatrix  BCS 36 320274644 304 2M0/2015 G & GE A hy PostMatrix-BCS -0.2033 -0.5054 154 RO435 538713652
146 | RO438-1 251 133380-WH PostMatrix  BCS 21 552505445 TAT  3M0M201E G 4 G4 oc he PostMatrix-BCS -2.2558 16213 263 RO43Z  N.273TH6
147 RO433-1 286  133381-IH PostMatrix  BCS 35 335340672 304 412202018 G 3 G3 oc hy PostMatrix-BCS -0.3023 -0.6505 124 RO43E  2.05351748
145 | RO436 213 134033-WH PostMatrix  BCS 4.3 303643664 345 4M4/2018 G 4 G4 A he PostMatrix-BCS 0.a214 -0.1725 2.04  RO436 333266133
149 | RO436 20 134034-lH PostMatrix  BCS 4.3 233573227 4 sim20g G 3 G3 A hy PostMatrix-BCS 0.3286 -1.0617 174 RO436 354631261
150 | RO436 245 134133-IH PostMatrix  BCS 54 319B6TH2 348 H2N201E G 4 G4 oc hy PostMatrix-BCS 2851 -0.415 184 RO436 26455353
151 RO438-1 27.2  134135-H  PostMatrix  BCS 31 330321637 TS BMB201E G 2 G2 A hy PostMatrix-BCS 0136 -0.7033 144 RO43E 20155343
15z RO433-1 50 134136-IH  PostMatrix  BCS 35 33202301 A5 &MI201E G & GE A hy PostMatrix-BCS -0.3353 -0.0663 214 RO43E 227733302
15z  RO438-1 4.3 13413T-H  PostMatrix  BCS 38 444147403 TR &2T2018 A 2 A2 AC T Posthatrix-BCS 0.3353 0.4576 174 RO435 10214642
154 RO434-3 165 134133-H PostMatrix  BCS 34 50473262 B35 4MS2018 & 2 A2 Ml N PostMatrix-BCS -0.3285T143  0.53473325 234 RO434 113766535
155 RO434-3 673 135503-WH PostMatrix  BCS 35 £.5201732 B0.7 4M0f201E G 1 G1 Ml N PostMatrix-BCS 115714286 417853506 233 RO434 125332138
156 RO434-3 266 135553-WH  PostMatrix  BCS 41 558343631 323 208 & 4 A4 Ml N PostMatrix-BCS -0.15T14286  2.00555353 224 RO434 12735431
157 RO434-3 355 135554-IH  PostMatrix  BCS 33 58723625 TAS  4MES2018 o 1 o1 Ml N PostMatrix-BCS -0.61428571 267158 224 RO434 125332138
10 RO435-1 305 137514-H  PostMatrix  BCS 31 3427563 B0 aMs201E 10:45 G 5 G5 A hy PostMatrix-BCS 01625 -0.5732 213 RO435 3.03350656
161 RO435-1 424  138250-WH  PostMatrix  BCS 28 605020504 761 2018 20:23 E 1 E1 oc i Posthatrix-BCS -2.0635 21108 237 RO43E

*One MRV result was TVTM and not included in the analysis data set






IIIH TPVIS Data Set for Analysis

* Modeled PM-BC2 Piston runs (28) + PostPM-BC5 Pistons (44)
® Factors: Reference Oil Re-Blend, Lab, Stand[Lab], Phase*
® Conclusion: RO434-3>R0434-2

~Response TPVIS

4 Whole Model 4 = RefOil P > 4~ Phase
[> Actual by Predicted Plot [ Leverage Plot _|:| _;| [ Leverage Plot
I/ Lack Of Fit 4 Least Squares Means Table 5 E 4 Least Squares Means Table
b/ Residual by Predicted Plot Least 5% Least
= Level SqMean  Std Error Mean L -] Level SqMean  Std Error Mean
4 Summary of Fit RO426 3.1972912 0.13065983 3.24312 9 Matrix-BC2 4.2711264 0.18500566 4.09801
RSquare 0.732124 RO434-2 4.6052004 015472180 4.55318 E PostMatrix-BC5 ~ 4.5213520 0.11579667 3.91574
RSquare Adj 0.627075 RO434-3 57039084 0.29683795 5.63504 ; 4 = Least Squares Means Plot
Root Mean Square Error 0.584073 RO438-1 4.0784669 01595347 4.08999 = s
e BRANE 4~ |Least Squares Means Plot
Observations (or Sum Wagts) 72 65
[> Analysis of Variance 46
4 Parameter Estimates &0 "
Term Estimate Std Error t Ratio Prob> [t] 55 5 44
Intercept 43962392 0.11513 3818 <.0001" - =z
RefOIl[RO436] -1.198848 0.116734 -10.27 5 30 G
RefOil[RO434-2] 0.2090512 0.155217 135 = a5 =4z
RefQil[RO434-3] 13076692 0.215729 6.06 z ) =
LTMSLAB[ A] -0.005663 0154056  -0.04 Z 40
LTMSLAB[ B] -0.046573 0190146 -0.24 = 40
LTMSLAB[ O] -0.235896 0.187764 -1.26 35
LTMSLAB[ E] 0.5978658 0.217972  2.74 .
LTMSLAB[ALLTMSAPP[1]  0.8512632 0.264096 3.2 30 : Matrix-BCZ PostMatrix-BCS
LTMSLAB[ALLTMSAPP[Z]  0.0097927 0.232366  0.04 25 Phase

LTMSLAB[ALLTMSAPP[3]  -0.463372 0356288 -1.30
LTMSLAB[B:LTMSAPP[3A] -0.178188 0324302 -0.55
LTMSLAB[B:LTMSAPP[1]  0.3126498 0.260318 1.20
LTMSLAB[DE:LTMSAPP[1] 0.0101653 0.262%49 0.04
LTMSLAB[DL:LTMSAPP[2]  0.0879683  0.32891 0.7
LTMSLAB[GELTMSAPP[1]  0.2004322 0.250306 0.80
LTMSLAB[GE:LTMSAPP[2]  0.6161395 0.270032 228
LTMSLAB[GELTMSAPP[3] -0.717011 0313369 -2.29
LTMSLAB[GL:LTMSAPP[4]  0.3715841 0.277849 134
LTMSLAB[ GL:LTMSAPP[S]  -0.289174 0313369 -0.92

RO436 RO434-2 RO434-3 RO438-1
RefQil

[ (=ILSMeans Differences Tukey HSD

Phase[Matrix-BC2] -0.125113  0.102776 -1.22
4 Effect Tests
Sum of
Source Nparm DF Squares FRatic Prob>F
RefQil 3 3 39.958287 37.7403 - :
LTMSLAE 4 4 3.857074 27322
LTMSAPP[LTMSLAB] 12 12 7174201 1.6940 0.0938
Phase 1 1 0522094 14819 0.2281

*Even though above ‘Phase’ term is not statistically significant, it is significant when analyzing the larger data set (n=160) when all “Chartable” and 434-3 data is included






IIIH TPVIS Data Set for Analysis

e TPVIS Target Summary:
® [ .SMeans are similar to those established during PM
® Recommended RO434-3 Target and StdDev is 5.7039 and 0.5282,

respectively
Current Targets N =72 Analysis
RefOil Mean | Std Dev RefOil | LSMean | TPVIS StdDev (Raw)
RO436 | 3.3289 | 0.3138 RO436 | 3.1973 0.3898
RO434-2 | 47191 | 0.431 RO434-2| 4.6053 0.5904
RO434-3 | <[ ><| RO434-3| 5.7039 0.5282
RO438-1| 3.9754 | 0.9558 RO438-1| 4.0785 0.9722






IIIH WPD Data Set for Analysis

* Modeled PM-BC2 Piston runs (28) + PostPM-BC5 Pistons (44)
® Factors: Reference Oil Re-Blend, Lab, Stand[Lab], Phase*
® No statistical difference between RO434-3 & RO434-2
® Recommend 434-2 targets be applied to 434-3

~ Response WPD
4 Whole Model 4 ~|RefOil P b a=Phase
[> Actual by Predicted Plot [ Leverage Plot _;| E. [ Leverage Plot
1> Lack Of Fit 4 Least Squares Means Table a a 4 Least Squares Means Table
» Residual by Predicted Plot Least = Least
- Level SqMean StdError  Mean ® 3 Level SqMean StdError  Mean
4 Summary of Fit RO436 46783809 0.09843951 4.63034 [~ Matrix-BC2 41512507 0.13938382 4.09857
RSquare 0.626049 RO434-2 40183930 0.11656787 4.05353 ES PostMatrix-BC5  3.9386834 0.08724156 4.15432
RSquare Adj 0.479402 RO434-3 3.0089831 0.22363860 3.90667 § | 4=iLeast Squares Means Plot
Root Mean Square Emor  0.447576 RO438-1 3.5741110 0.12019751 3.54600 ] e
Mean of Response 4132639 b =|LSMeans Differences Tukey HSD
Observations (or Sum Wgts) 72 44
. . A=
[/ Analysis of Variance L::“ Squanes]MeansiEol
X 43
4 Parameter Estimates "
Term Estimate StdError tRatio Prob>|t] 5 42
Intercept 4044957 0.08674 4663 <0001 8 1
RefOil[RO436] 06334139 0.0879%2  7.20 a5 o
RefOIl[RO434-2] -0.026574 0116941 -0.23 g g 40
RefOIl[R0434-2] 0125984 0162531 -0.84 g ,
LTMSLAB[ A] 00285837 0.116086  0.25 u 28
LTMSLABY B] 0120328 0.143257 -0.84 9 40
LTMSLAB[ D] 0.2000105 0.141462 211 = 38
LTMSLAB[ E] 0.256435  0.16422 -156 N
LTMSLAB[ALLTMSAPP[]]  -0.405028 0.198971 -2.04 2 Matrix-BC2 PosthMatrix-BC5
LTMSLAB[ALLTMSAPP[2] ~ -0.018150 0.175088  -0.10 a5 Phase
LTMSLAB[AFLTMSAPP[3]  0.189313 0.268420  0.71
LTMSLAB[BILTMSAPP[3A] -0.041774  0.24433  -0.17
LTMSLAB[BLLTMSAPP[1]  -0.011452 0.196124 -0.06 Ro43s RO‘IM'ZREWRMM'} Ro438-1
LTMSLAB[DELTMSAPP[1] ~ 0.0150858 0.198107  0.08
LTMSLAB[DELTMSAPP[Z]  0.0288861 0.247802  0.12
LTMSLAB[GELTMSAPP[1]  -0.226658 0.188732 -1.20
LTMSLAB[GELTMSAPP[Z]  -0.099618 0.203443  -0.49
LTMSLAB[GELTMSAPP[3]  0.1601523 0.236093  0.68
LTMSLAB[GELTMSAPP[4] 002065 0.200332  0.14
LTMSLAB[GELTMSAPP[5]  0.0501523 0.236093  0.21
Phase[Matrix-BC2] 01062836 0077432 137
4 Effect Tests
Sum of
Source Nparm DF  Squares  FRatio
RefOil 3 3 14533995 241841 -
LTMSLAB 4 4 1191274 14867 0.2200
LTMSAPP[LTMSLAE] 12 12 1142633 04753 08200
Phase 1 1 0377421 18840 01759

*Even though above ‘Phase’ term is not statistically significant, it is significant when analyzing the larger data set (n=160) when

all “Chartable” and 434-3 data is included






IIIHA TMRV Data Set for Analysis

®* Modeled PM-BC2 Piston runs (28) + PostPM-BC5 Pistons (43)
® Factors: Reference Oil Re-Blend, Lab, Stand[Lab], Phase*
® Conclusion: RO434-3>R0434-2

~ Response TMRV
4 Whole Model 4 = RefQil P b 4~ Phase
[ Actual by Predicted Plot [ Leverage Plot _;| _;. [ Leverage Plot
1> Effect Summary 4 Least Squares Means Table 2 2 4lLeastSquares Means Table
b/ Lack Of Fit Least 3k =
Level SqMean StdEor  Mean ® % Level SqMean StdEror  Mean
I Residual by Predicted Plot RO436 0738931 0.11359048 07326 [= Matrix-BC2 10720031 016003086 10.3258
4 Summary of Fit RO434-2 10.975236 013370208 10.9306 2 PosMomix-BC5 10803964 010143585 10.2113
RO434-3 12.575408 025678287 12.4679
RSquare 0816316 % 4iv/Least Squares Means Plot
R— Tt RO438-1 0778126 013926721 07544 = 11
Root Mean Square Error 0.51336 4 | Least Squares Means Plot
Mean of Response 10.25645 135 110
Obsenvations (or Sum Wgts) 7
130 109
4 Analysis of Variance -
Sum of 125 5 108
Source  DF  Squares MeanSquare FRatio 2 120 g 107
Model 20 58.560054 292000 111104 3 =
Errar 50 13.17690L 026334 Prob> F g 1s 2 5
CTotal 70 71736955 <0001 2 10 =
4 Parameter Estimates Z 105 s
Term Estimate Std Error tRatio Prob> [t] o
Intercept 10766048 0.09%492 108.22 <0001 100
RefOil[RO436] -1.028017 0101547 -1012 <0001 103 -
RefCillR0424-2] 02082881 013413 155 01268 9 MRt BE L MABE
RefOil[R0434-3] 18085503 0.186741  9.68 <0001 90
LTMSLABI Al 00638236 013318 048 06339 Roass Rm”'zR Em“nmy'g Ro4zet
LTMSLABI B] 0130834 016504 -0.79 04317
LTMSLAB D] -0.200101 0.16253 -1.23 0.2240 [> (= LSMeans Differences Tukey HSD
LTMSLABL E] 05340620 0.188548
LTMSLABAT:LTMSAPP[I] ~ 0.6866503 0,228507
LTMSLAB[A:LTMSAPP[2]  -0.037993 0.200977
LTMSLAB[AL-LTMSAPP[3]  -0.443905 0.307974 -144 0.1557
LTMSLAB[BLTMSAPP[3A] -0.164839 0.281550 -0.50 0.5609
LTMSLAB[BLTMSAPP[1] 0163507 0.231435 071 04832
LTMSLAB[DL-LTMSAPP[1]  -0.002476 0.227657 -0.01 0.9914
LTMSLAB[DL-LTMSAPP[2]  0.0922985 0.284232 032 0.7467
LTMSLAB[GL-LTMSAPP[1]  0.0803304 0217020 037 07128
LTMSLAB[GL:LTMSAPP[2]  0.5013052 0.233832
LTMSLAB[GL:LTMSAPP[3] ~ -0.481165 0.270975
LTMSLAB[GL:LTMSAPP[4] 03555830 0.240117 148 0.1449
LTMSLAB[G:LTMSAPP[S]  -0.270843 0.270975 -1.00 0.3224
Phase[Matrix-BC2] -0.037016 0090528 -0.41 0.6844
4 Effect Tests
Sum of
Source Nparm DF  Squares  FRatio
RefOil 3 3 48841112 L7762
LTMSLAB 4 4 3143560 29821
LTMSAPP[LTMSLAB] 12 12 4645064 14688
Phase 1 1 0044082  0.1672

*Even though above ‘Phase’ term is not statistically significant, it is significant when analyzing the larger data set (n=156) when all “Chartable” and 434-3 data is included






IIIHA TMRYV Targets

e TMRV Target Summary:
® [ .SMeans are similar to those established during PM
® Recommended RO434-3 Target and StdDev is 12.5755 and 0.4418,

respectively
Current Targets N =71 Analysis
RefOil Mean | Std Dev RefOil | LSMean | TMRV StdDev (Raw)
RO436 | 9.7854 | 0.2423 RO436 | 9.7389 0.2755
RO434-2 | 11.1107 | 0.522 RO434-2| 10.9752 0.5646
RO434-3 | <[ ><| RO434-3| 12.5755 0.4418
RO438-1| 9.8189 | 0.9132 RO438-1| 9.7781 0.8731






IIIHB PHOS Data Set for Analysis

* Modeled PM-BC2 Piston runs (28) + PostPM-BC5 Pistons (44)
® Factors: Reference Oil Re-Blend, Lab, Stand[Lab], Phase
® No statistical difference between RO434-3 & RO434-2
® Recommend 434-2 targets be applied to 434-3

= Response PHOS
4 Whole Model 4~ |RefQil |
b/ Actual by Predicted Plot b/ Leverage Plot 5 _.Z|
[> Effect Summary 4 Least Squares Means Table a E
b/ Lack Of Fit Least S
- . Level SqMean  StdError  Mean ® 9
P Residual by Predicted Plot RO436  92.516525 031075020 93.6086 [
ASummary of Fit RO434-2 80140964 040087645 80.2118 H
RO434-2 80235413 070799622 80.9817
RSquare 0.965003 = e o 5
Riquare Adj AT RO438-1 78716851 040243726 79.0300 ]
Root Mean Square Error 1539313 4 ~|Least Squares Means Plot
Mean of Response 85.34361 95
Observations {or Sum Wats) 72
A Analysis of Variance
Sum of 90
Source DF  Squares MeanSquare F Ratio "
Model 19 33974433 178813 754649 3
Error 52 1232132 2.360 Prob> F =
CTotal 71 3520655 - 28
4 Parameter Estimates g
Term Estimate Std Error tRatio Prob>|t] -
Intercept 83152438 0.26791 31037 <0001
RefOil[RO436] 10.364087 0302506 34.26 2
RefOil[R0434-2] -3.011475 0378577 -7.95
RefOil[RO434-3] -2.917025 0532718  -5.48 75 - s =
AT Pt o o RO436  RO434 ZRMIIRD434 3 RO436-1
LTMSLAB[ B] -L121147 0482334 -2.32
LTMSLAB D] 11863697 048084 247 P/ ~/LSMeans Differences Tukey HSD
LTMSLABL E] -0.843059  0.538%4 157
LTMSLAB[A-LTMSAPP[1]  -0.601037 0648179 -0.92
LTMSLAB[ALLTMSAPP[Z] ~ -0.134301 0587091 -0.23
LTMSLAB[AL-LTMSAPP[2]  -0.510238 0.893447 -0.57
LTMSLAB[ BILTMSAPP[3A] -0.7875¢7 0834195 -0.84
LTMSLAB[BLLTMSAPP[1] ~ 0.3551348 0642461  0.55
LTMSLAB[D:LTMSAPP[1]  -0.571828 0.64975 -0.88
LTMSLAB[DJ:LTMSAPP[2] ~ 0.3348857 0.842685  0.40
LTMSLAB[GLLTMSAPP[1] 06481353 0.602509  1.08
LTMSLAB[G:LTMSAPP[2]  -0.400774 0.653697 -0.61
LTMSLABIGLLTMSAPP[3] 02188768 0.795098  0.28
LTMSLAB[G:LTMSAPP[4]  -0.157672 0716174 -0.22
LTMSLAB[GLLTMSAPP[S]  -0.09779 0.795098 -0.12
A Effect Tests
Sum of
Source Nparm DF  Squares FRatio Prob>F
RefOil 3 3 33024549 4645813 -
LTMSLAB 4 4 405809 4.2816
LTMSAPP[LTMSLAB] 12 12 144346 05077 0.9002








