Unapproved Minutes of the October 28, 2015

Sequence VG Surveillance Panel
Meeting

The meeting, held at the USCAR offices in Southfield Ml, was called to
order by Chairman Andy Ritchie at 9:00 AM EDT.

Mike McMillan agreed to take the minutes of the meeting.

A list of the attendees is included as Attachment 1. In addition to those
signing the attendance roster, Matt Bowden (OHT), Teri Kowalski (Toyota)
and Jerry Brys (Lubrizol) called in on the conference line.

Chairman Ritchie listed the agenda items he would like to cover in this call:

1) Attendance

2) Approval of minutes from September 15™ 2015 call

3) TMC Report

4) Inventories of AK28 fuel batch and projections for batch depletion
5) New fuel batch update (Haltermann)

6) VP Racing fuel testing update

7) Timing and planning for new VG fuel test approval matrix

8) Old business

9) New business

10) Schedule for future V calls

Chairman Ritchie asked if there were any additions or corrections to the
minutes from the September 15, 2015 VG Panel conference call. There
being none, Jason Bowden moved and Ron Romano seconded a motion to
approve the minutes. The motion was approved unanimously.

Chairman Ritchie asked Rich Grundza to give the highlights from his TMC
Report (Attachment 2). Rich indicated all parameters were within
acceptance bands except for AEV which is in warning mode. Al Lopez
asked if we ever agreed to revise the correction factor(s) after additional data
was obtained, because his lab is running mild, and with the current
correction factor, he is close to not being able to calibrate on this parameter.
Other labs indicated they were not having this problem, but Rich indicated
he did not recall revising the correction factor for AEV.



Chairman Ritchie asked Mark Overaker from Haltermann to provide an
update on the current inventory of the AK28 fuel batch, currently being used
for VG testing. Mark indicated Haltermann had 3 isototes (18K gal) of the
fuel remaining. Chairman Ritchie then polled the labs as to their supply of
the fuel. SwRI indicated they had about 8,000 gal, Afton 3500 gal, IAR
6,000 gal. All of the labs indicated they would be out of fuel by Feb or
March of next year.

Chairman Ritchie then asked Mark to provide an update on the blending of a
new fuel batch. Mark indicated that the blending is complete, and that some
of the labs have supplies of the new fuel batch on hand for the start of the
fuel approval matrix, and that fuel is being shipped to the others this week.
Chairman Ritchie said he would like to defer discussion of the fuel approval
matrix until other Old and New Business was completed.

Chairman Ritchie asked Chris Taylor from VP Racing Fuels for an update
on their work. Chris summarized what he had reported during the
September call; that they had made a small batch of fuel for testing in a VH
engine run on a VG test schedule, but that the oil was too severe. They are
currently preparing a new small batch which they believe will be less severe
and which will be tested on a VG stand when one becomes available. Chris
indicated the results will be presented at the next face-to-face VG Panel
meeting.

Jason Bowden asked about wiring harnesses. SwRI indicated they have one
engine harness available, but no dynamometer harnesses. OHT indicated
they have only one dynamometer harness in stock. Also only one ECM.

Chairman Ritchie then indicated he would like to go through his summary of
the Agenda items that he had intended to send to the VG distribution and
which is attached to these minutes. (Attachment 3) He said he would
particularly like to focus on the VG parts shortage and how this affects the
upcoming fuel approval matrix (slide 3). As indicated, the present plan is to
approve the new fuel batch with existing VG hardware and then approve
unplated VH pistons in a subsequent matrix using the newly approved fuel
batch. As also indicated, timing for this approach would be extremely tight,
with the possibility that the second matrix would not be completed before
the VG test becomes unavailable due to parts becoming unavailable. One
possibility of preventing this is to combine the two matrices, and approve the



new fuel batch and the unplated pistons at the same time. Ron Romano
indicated he supports proceeding in this manner.

Discussion then turned to what type of matrix would need to be conducted to
accomplish both objectives. Several members indicated that they think it is
Important to establish some tie back to the current VG, if we’re moving to
new hardware, particularly because it is not only pistons that need to be
replaced. It was suggested that a way to do this is to run a partial Row 1 of
the Statisticians’ proposed fuel approval matrix in the 2 independent labs
with Oil 940 and current VG hardware. If the new fuel produces sludge in
the approximate magnitude of the current fuel, then the full Statisticians’
proposed matrix shown in slide 2 of Attachment 4 would be conducted with
the new fuel and all proposed new hardware (unplated pistons, VH block,
etc.). A complete list of the new parts required would be prepared by the
Parts Group. Following further discussion it was agreed that this path was
the best one to follow, and the following action item was agreed to:

Action Item: The first two tests of the Haltermann SVGM2 new fuel batch
prove-out matrix will be considered sense check tests and will be conducted
using ASTM REO 940 and Sequence VG engine builds using all existing
hardware (i.e. pistons, camshaft bearings, engine blocks, etc.). If the results
of these two tests are acceptable, the proposed matrix, including all 15 tests,
will be conducted using Sequence VG engine builds using all proposed new
hardware.

Dan Lanctot brought up the fact that the new hardware would need to
include new camshaft bearings, as the stock of these bearings was
completely depleted at TEI. The consequences of this led to the following
motion made by Al Lopez and seconded by Ron Romano:

Motion: Introduce the replacement aluminum camshaft bearings (TEI p/n
VG-FA3-B) into the Sequence VG test at each test laboratory with their next
reference test. Once a lab has successfully referenced and switched to the
new aluminum camshaft bearings, they cannot switch back to the old lead
camshaft bearings. Effective 10/28/15. The motion passed unanimously.

Chairman Ritchie asked if there was any other Old or New Business to be
brought before the Panel. There was none. As for future meetings,
Chairman Ritchie indicated he would like to go back to meetings on the first
Tuesday of the month, but with the start of matrix testing, we may need to



have calls every other week to enable making the required decisions. He
indicated that the next meeting would depend on how quickly the two San
Antonio labs are able to complete their sense check runs.

Next Meeting: The next VG Panel conference call is at the call of the
Chairman.

The meeting was adjourned at 12:15 PM EDT.
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Sequence VG Activity

Test Status Végg'ety

Acceptable Calibration Test AC 7
‘Aborted | XC 1
Operationally Invalid LC 1
Total | 9
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Sequence VG - Lost Tests*

Test Status Cause

Aborted | Rocker Cover Coolant Leak 1
Invalid | Faulty O, Sensor, High Fuel Flow 1
Totals 2

*Invalid and aborted tests
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Sequence VG Test Severity

- All parameters in control.
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Standard Deviation Units
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Sequence VG Precision

Estimates
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Sequence VG Precision Estimates
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Sequence VG Precision Estimates

1.40 - 1.29
1.20 -

1.02
1.00 0.96

0.79 077 0.83
0.80 - 0.71

0.60 o051 0.51 0.5 "~ m APV

0.44
0.38

0.40 s ' 31 N 0.30 PN B I m OSCR
0.20 - 12
00

O-OO 11+ 7* T+ +*°T+*+— "> ~*1 "~*>° 711
S 0\\\\\%\%\%\%\v tx%cjbg

&/ / / / / / \Q/

W&o o o o W W
&

_C)
N
D

(@)
w
[e))]

Return to Table of Contents

Test Monitoring Center -
http://astmtme.cmu.edy

APragram of ASTM intarnstianal







Sequence VID Activity

Test Status V(a:lgzlllety

Acceptable Calibration Test AC 32
Failed Statistically OC [ 7
Operationally Invalid LC 3
Aborted XC 4
Engine Abandoned, would not Calibrated MC 5
Total 51

Test Monitoring Center - -
http://astmtme.cmu.edy

APragram of ASTM intarnstianal







Information Letters?*

Allow use of alternate valves, water pump and
VG 201 001 o=l added new source for wiring harness.

Added additional part number for oil coolant heat
viD 20150916 5= exchanger.
VIl 20150617 15-1 Added additional part numbers for Permatex Ultra

Blue 77B sealant.

*Available from TMC Website

Return to Table of Contents
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Reference Qil Re-blends
»>TMC 434

Re-blend 434-2 distributed, four successful calibration
attempts completed, one failing result.

»TMC438-1

« Re-blend available; will be used for IlIH.
» TMC 542-3 and 1010-1

« Re-blend of 542 has been obtained

« Two results were reported this period on 1010-1. Most
labs have enough 1010 to calibrate remaining engines

Return to Table of Contents
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Reference Oil Inventory Estimated Life

Original Quantity
Blend Shipped in TMC Lab Estimated
Amount last 6 Inventory Inventory Life
months
300 IVA 330 68 231 60 5+ years
433-1 lHIF 1045 0 0 4 <1 year
433-2 lHIF 500 16 364 28 3+ years
434 NG 550 0 <1 12 <1 year
434-1 NG 660 52 4 28 1.5 years
434-2 NG 495 56 311 20 3+ years
435 NG 550 0 2 4 <1 year
435-2 NG 550 0 210 28 3+ years
438 NG 990 8 68 28 2 years
540 VID 1100 20 273 45 4+ years
541-1 VID 550 0 4 25 <1 year

Test Mom‘toring Center
http://astmtme.cmu.edy
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Reference Oil Inventory Estimated Life

Original
Blend

542
542-1
542-2
704-1
925-3

940

1006-2
1007
1009
1010

1010-1

VID
VID
VID
VI
VG
VG, VH
IVA, VG, VIII
IVA, VG
VG, VI

G, VID

G, ViD

Amount

1100
275
1000
897
975
560
5500
1968
1100
1100
1760

Quantity
Shipped in
last 6
months

50
147

Return to Table of Contents

TMC

Inventory

1567

Test Mom‘toring Center

Lab
Inventory

54
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Life

<1 year
0 years

1.5 years
5+ years
<1 year
5+ years
5+ years
<1 year
5+ years
<1 year

5 years
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LTMS Deviations

* No LTMS Deviations Iin Current Period
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LTMS Deviations

Historical Count of PCEO LTMS Deviations

[HIF
HIG
IVA
VG
VID

VIII

6

W N 00 N O
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Quality Index Deviations

* One Quality Index Deviation this Report Period.

* VG — RAC coolant flow control.

Historical Count of PCEO Quality Index Deviations

Quality Index Deviations

IIF 26
NG | 14
IVA 28
VG | 42

Return to Table of Contents
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TMC Lab Visits

Test Monitorlng Center
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TMC Lab Visits

= Three discrepancies noted during
VISItsS
* VID — Heat exchanger model number did not match test method.

* VID — Coolant in T/C had more than 2" of sheathing exposed.

* VID — Fuel rail temperature thermocouple not properly located.

The laboratories have responded with corrective

action.

Return to Table of Contents
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Test Area Timeline Additions*

IHIF 20150727 | First occurrence of run 78 Pistons.

NG 20150728 | First occurrence of run 910 Pistons.

Allowed use of aftermarket intake and exhaust valves, alternate
water pump and new source for engine wiring harness.

Added oil heat exchanger part number 5-694-010-020-002 to test

VG 20150701 15-1

VID 20141104 15-1

method.
VI 20141110 | Included additional part numbers for Permatex 77B sealant. 15-1
*As of 09/30/2015

Return to Table of Contents
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Rating Workshop Data

» Summary of Precision Data From Light Duty

Rating workshops:

* VG Average Piston and Average Engine Varnish.

* [IIG WPD
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Sequence VG Precision-Rating Workshop Data
Workshop Data for VG Varnish

0.4 -
0.35 -
0.3 -
0.25 -
0.2 -
0.15 -
0.1 -
0.05 -

m AEV All Raters

m AEV VG Lab Raters

m APV All Raters

N O K
O ('Jv
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Sequence IlIG Precision - Rating Workshop Data

Comparison of Workshop Pooled Standard Deviations with
Industry Pooled Standard Deviations

0.6
O. 5 Pooled S for
Severity
O 4 Pooled s of reference Adjustments
data from Feb 2011

0.3 Through Feb 2012
02 m All Raters
0.1 m llIG Lab Raters
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Miscellaneous Information

» Available on TMC Website:

 Live Reference Test Data Bases
 Surveillance Panel Meeting Minutes
» Test Area Alarm Logs

« Complete Test Area Timelines

¢ LTMS Manual

» www.astmtmc.cmu.edu

Return to Table of Contents
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Attachment 3

VG New Fuel Batch Matrix
Proposal

Stats Group
September 29, 2015



Proposed Matrix

Lab IAR SwRI LZ
Stand Stand 1 Stand 2 Stand 1 Stand 2 Stand 1
Run1* 940 940 940
Run 2 * 1009 1009 1009 940 1009
Run3* 940 940 1006-2 1009 1006-2
Run 4 1006-2 1009

* Assumptions:

— First run: RO 940 in one stand for each lab per request by
VG Fuel Matrix TF (9/17/15). (Could revise to 2 tests in
Run 1 if desired.)

— 2 stands at IAR and SwRI, 1 stand at LZ

— 3 runs per stand

— Qils: 940, 1006-2 and 1009 with emphasis on 940 and

10009.

e After each run (matrix row), SP review results to verify

next row is proper (*).




Attachment 4

Sequence V Agenda ltems

1)Existing Fuel Batch (AK2821NX10-1)

a) Lab and Haltermann Inventories
b)Estimated Run-out Date
¢ IAR=
e SWRI =
o LZ-=
e Afton =
2) Fuel Approval Matrix
a) Haltermann report including C of A for new fuel
b) Confirm delivery of fuel to the labs
c) Review run order for the Panel
d) Lab updates on test starts
e) Estimate time for first data review of 940 oil results



VG/VH Hardware

1) Current VG Test limiting parts (pistons/rings)

e |IAR

e SWRI
o LZ

e Afton

2) VG Test can remain in current fuel/hardware configuration for 3+
months.
3) Panel needs to then decide what new hardware to use to extend

the VG test
a) Assume life of VG is through 2017.

b) VH Transition timing?



VG fuel and new hardware approval

e Present VG Plan

— Approve new fuel batch on existing VG hardware

— Approve unplated pistons on newly approved fuel
batch

 Timing may be tight with present VG plan
— At best fuel approval by end of Dec 2015

— At best unplated pistons approved by end of Feb 2106

— Or combine matrixes. Timing to complete should be
before Feb 2016

e Hardware to include in combined matrix, piston, blocks,
cams. Not heads

e Make fuel work with new hardware.



VG Hardware purchase Timing

-CS solicitation sent to all labs
Rings need to be bought now
~CS agrees to have rings on a separate order.

| abs need to get together to coordinate VG
parts buy.



VH Update

Develop VH test after new fuel is approved for VG





