From: Brass, David

To: michael.l.alessi@exxonmobil.com; Bob.Campbell@AftonChemical.com; Brass, David; Jeff Clark;
riccardo.conti@exxonmobil.com; Sean.Dalrymple@lubrizol.com; Kyler.Daniel@lubrizol.com;
Todd.Dvorak@aftonchemical.com; DGrosch@tei-net.com; Rich Grundza; Gutzwiller, James;
patrick.holmes@volvo.com; kurt.johnson@swri.org; travis.kostan@swri.org; dlanctot@tei-net.com;
David.Lee@chevron.com; Mlochte@swri.org; JOGM@chevron.com; james.matasic@lubrizol.com; Sean Movyer;
christian.porter@aftonchemical.com; Ritchie, Andrew; Abaigeal.Ritzenthaler@AftonChemical.com;
paul.j.rubas@exxonmobil.com; clifford.r.salvesen@exxonmobil.com; Santos, Elisa; prs@lubrizol.com;
Jose.starling@swri.org; MSutherland@tei-net.com; pslservicesinc@gmail.com; ptumati@jhaltermann.com;
vanscj@cpchem.com; Juan.Vega@Intertek.com; robert.warden@swri.org; garrett.white@intertek.com;
MAWC@chevron.com; joshua.ward@intertek.com; pablo.ramirez@intertek.com; isaac.leer@swri.org

Subject: Mack Surveillance Panel Meeting Minutes 2020-05-20
Date: Tuesday, May 26, 2020 10:53:58
Attachments: Alternate Fuel Supply Testing Proposal for Mack-Volvo Tests.pdf

Comments from Prasad Tumati around Mack Volvo test alternative fuel supply proposal.pdf
PC-9 and PC-10.pdf
Volvo-Mack CPD Report T8-T11-T12-T13 5-20-2020.pdf

Mack/Volvo Surveillance Panel Meeting
May 20, 2020

10:00 AM - 11:20 AM EST
http://www.astmtmc.cmu.edu/ftp/docs/diesel/mack/minutes/2020/05.20

Attendees:

Afton: Bob Campbell, Christian Porter
Chevron Phillips Chemical: Jon VanScoyoc
ExxonMobil: Paul Rubas, Riccardo Conti
Haltermann: Prasad Tumati

Infineum: David Brass (secretary), Elisa Santos, Jim Gutzwiller
Intertek: Josh Ward, Pablo Ramirez
Lubrizol: Jim Matasic

Oronite: Mark Cooper (chair)

SWRI: Travis Kostan, Isaac Leer, Jose Starling
TEl: Derek Grosch, Mark Sutherland

TMC: Sean Moyer

Volvo: Brian Tussing, Patrick Holmes

Agenda:
0. David Brass (Infineum) has taken over the role of Secretary replacing Bob Salgueiro (Infineum)
1. Parts update from TEI
2. Coordinated references testing for Mack T-12 parts
3. Mack T-11 MRV Result Data Dictionary Field
4. Criteria for consideration of alternative fuel supply for PC9-HS and PC10
5. Oxidation inhibitor change for CP Chem PC9HS and PC10
6. Mack T-11/T-12 turbine elbow

1. Parts update from TEI (Presentation Shared by Derek Grosch — “Volvo-Mack CPD Report T8-T11-
T12-T13 5-20-2020.pdf”)
e TEl has received all of the new liners, top rings and skirts to last until end of test life for Mack
T-11/T-12 (Parts estimated to last until after 2026)
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t'proposals for Mack/Volvo
Surveillance panel with
PC9 and PC10 fuels from an

alternate fuel supplier






Mack/Volvo Test Panel, T-8 E

* Viscosity increase and soot loading measurements using reference oil and the
candidate fuel

Test Proposal

Conduct two tests with reference oil and Candidate fuel and verify whether the test data falls within the
current range of the current test database.

Submit the data to the panel for approval of the candidate fuel.

Test duration: 300 hours

Qil gty: 35 gallons/test

Fuel gty: 6500 gallons of PC-9 per test
Measurements: Viscosity Increase and Soot loading






Mack/Volvo Test Panel, T-11

* Viscosity increase and soot loading measurements using reference oil and the
candidate fuel

Test Proposal

Conduct two tests with reference oil and Candidate fuel and verify whether the test data falls within the
current range of the current test database.

Submit the data to the panel for approval of the candidate fuel.

Test duration: 252 hours

Qil gty: 28 gallons/test

Fuel gty: 4750 gallons of PC-9 per test
Measurements: Viscosity Increase and Soot loading






Mack/Volvo Test Panel: T-12

* Lead corrosion, piston ring and liner wear measurements using reference oil and
the candidate fuel

Test Proposal

Conduct two tests with reference oil and Candidate fuel and verify whether the test data falls within the
current range of the current test database.

Submit the data to the panel for approval of the candidate fuel.

Test duration: 300 hours

Qil gty: 28 gallons/test

Fuel gty: 4750 gallons of PC-10 per test

Measurements: Liner wear and lead concentration in ppm






Mack/Volvo Test Panel: T-13 Oxidation test

* FTIR measurements for oxidation using reference oil and the candidate fuel

Test Proposal

Conduct two tests with reference oil and Candidate fuel and verify whether the test data falls within the
current range of the current test database.

Submit the data to the panel for approval of the candidate fuel.

Test duration: 360 hours

Qil gty: 20 gallons/test

Fuel gty: 8150gallons of PC-10 per test
Measurements: FTIR Peak and area (Oxidation)







Haltermann will provide a detailed chemical analysis of the fuel to show that our fuel not only meets the
specs but is chemically identical in terms of speciated components that affect major test variables.

Diesel fuel combustion is characterized by diffusion flames in an oxygen rich environment where
chemical kinetics play significantly lesser role. Most diesel engine lube tests worldwide do not consider
fuel to be a major factor as long as fuel meets the specs. We do not think Mack/Volvo tests are any
different.

Since the industry has developed a large database over the years with only one fuel source, we are
willing to verify the data with limited testing that shows the data we develop is within the range of the
existing dataset.

Thank you for your consideration.

Sincerely,

Dr. Prasad Tumati
Technical Liaison Manager
Haltermann Solutions™






TEST FUEL SPECIFICATIONS
for TMC Monitored Tests

ASTM Test Monitoring Center
Fuels Task Force-Approved Fuel Specifications
for Fuel Used in TMC Monitored Tests

A Program of ASTM International

Test Monitoring Center
6555 Penn Avenue
Pittsburgh, PA 15206-4489
412-365-1000

Revised 4-13-2018





Introduction

The fuel specifications shown on the following pages were developed and approved by the Technical
Guidance Committee’s Fuels Task Force. This task force includes representatives from industry fuel
suppliers, testing laboratories, producers and additive suppliers, and the Test Monitoring Center. These
specifications are intended for use by the suppliers of fuel used in the various ASTM tests monitored by
the Test Monitoring Center.

Revised 4-13-2018





Sequence V Fuel Specification

ASTM Quarterly ASTM Quarterly
Measurement Units Test Spec Measure- Measurement Units Test Spec Measure-
Method ments Method ments
Distillation D86 Sulfur mg/kg D5453 100 maximum
Initial Boiling Point 22.2-35.0 4 Lead mg/L D3237 2.6 maximum v
5 % Volume Report Phosphorous mg/L D3231 1.3 maximum
10 % Volume 48.9-57.2 4 Composition, volume .
20 % Volume aromatics % D1319 35.0 maximum
30 % Volume Composition, volume
40 % Volume o aromatics % D5769 report
o - v
50 % Volume 98.9-1152 Composition, olefins volume D1319 10 maximum
60 % Volume %
70% Volume Composition, olefins voI:Jme D6550 report
80 % Volume %
90 % Volume 162.8 -176.7 v Composition, volume D1319 Report
95 % Volume saturates %
End Point 196.1-212.8 v Oxidation Stability | minutes D525 1440 minimum v
R volume R . Copper Corrosion unitless D130 1 maximum
ecovery epor
% Solvent Washed mg/100 D381 3 maximum v
Resid volume 20M Gum Content mL
esidue .0 Max
% Research Octane | sioos | D269 |  96.0-98.0
L volume — Number
0ss epor
- % Motor Octane unitless 2700 Report
API Gravity °API D4052 56.5—61.2 v Number
Specific Gravity unitless | D4052 Report Anti-Knock Index unitless 2700 Report
Reid Vapor Pressure kPa D5191 60.7 —63.4 v (R+M)/2
mass Sensitivity unitless D2700 7.5 minimum
Carbon fraction D5291 | 0.8580-0.8690 Appearance unitless N/A clear and bright v
Net Heat of
mass
Hydrogen fraction D5291 Report Combustion Btu/lb D240 Report
Additive, Ethyl calculat
mass 3
Carbon fraction D3343 Report antioxidant ptb ed Report
Oxygen mass % D4815 0.05 maximum

Revised 4-13-2018





PC-9HS Fuel Specification

ASTM Test

. ASTM Test
Measurement Units Method Spec
Net Heating Value Mi/kg D4809 report
Ash mass % D482 max 0.005
Flash Point 2 D93 min 54
Pour Point K D97 max -18
Cloud Point [ D2500 report
Strong Acid
Number mg KOH/g D664 max 0.00
Total Acid Number | mg KOH/g D664 max 0.050
Accelerated mg/100
Stability mi D2274 report
Copper Corrosion c/aszlnf/cat/ D130 max 1
Kinematic mm2/s D445 2430
Viscosity
Water and volume % |  D2709 max 0.050
Sediment
Total Sulfur ppm D7039 400 - 500
Lubricity (HFRR) um D6079 report
Bio fuel content % D7371 max 0.5%
Particulate matter mg/L D6217 report
hydrogen wt % D3343 report
carbon wt % D3343 report

Measurement Units Method Spec
Distillation D86
Initial Boiling Point 2 report
5% volume °C report
10% Volume °C report
20% volume °C report
30% volume °C report
40% volume °C report
50% Volume °C report
60% volume °C report
70% volume °C report
80% volume °C report
90% Volume °C 282-338
95% volume °C report
End Point °C report
loss ml
residue ml
API Gravity CAPI D4052 34.5-36.5
Specific Gravity D4052 0.8423-0.8520
Cetane Index unitless D4079377 Gor report
Cetane Number unitless D613 42-48
Ramsbottom
Carbon Residue % D524 max 0.35
on 10% Distillation
Composition, |1 me % | D1319 28.0-33.0
aromatics
Composntlon, mass % D5186 report
aromatics
Compogt/on, volume % D1319 report
olefins
Composition, volume % D1319 report
saturates

Revised 4-13-2018






PC-10 Fuel Specification

ASTM ASTM
Measurement Units Test Spec Measurement Units Test Spec
Method Method
Distillation D86 Strong Acid Number mg KOH/g D974 max 0.00
Initial Boiling Point °C report Total Acid Number mg KOH/g D974 max 0.05
5% volume °C report Accelerated Stability mg/100mL | D2274 | max1.5
10% Volume °C report Copper Corrosion classification | D130 max 1
20% volume x report Kinematic Viscosity cst D445 | 2.0-2.6
3 OZA volume OC report Water and Sediment volume % D2709 max 0.05
40% volume ¢ report Total Sulfur ma/kg 07039 | 7-15
50% Volume °C report -
60% volume oc report Particulate matter mg/L D6217 report
70% volume o report hydrogen wt % D3343 report
80% volume oc report carbon wt % D3343 report
90% volume °C 293-332 Lubricity (HFRR) um D6079 max 460
95% volume °C report Bio fuel content % D7371 | max 0.5%
end boiling point °C report
loss ml report
residue ml report
API Gravity CAPI D4052 34.0-37.0
Cetane Index unitless D4737 report
Cetane Number unitless D613 43-47
. . 0.8400-
Specific Gravity D4052 0.8550
Ramsbottom Carbon Residue on
10% Distillation % D524 | max0.350
Net Heating Value Ml/kg D4809 report
Composition, aromatics volume % D1319 | 28.0-33.5
Composition, aromatics mass % D5186 report
Composition, olefins volume % D1319 report
Composition, saturates volume % D1319 report
Ash mass % D482 max 0.005
Flash Point Q D93 min 54
Pour Point 2 D97 max -18
Cloud Point 2 D2500 report

Revised 4-13-2018
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Volvo/Mack CPD Report
T8/T11/T12/T13





Volvo/Mack CPD Report
Contents

* |ssues/Updates/Observations

* New Parts Batches

Plan for Batch Changes

Batched Parts Inventory

Measurement Comparisons

Covert Connecting Rods

* |[nventory and Availability
- Miscellaneous Parts





Volvo/Mack
T-11/T-12 New Parts Batches

* TEI has received all of the new liners, top rings,

and skirts to last until the end of the test

(Estimated 2026).

1,036 of the 2,750 batch F crowns are in stock.

Will receive the rest in mid to late June.

* 815 new 2" and oil rings are in stock (Batch X).
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Volvo/Mack
Plan for Upcoming Batches

* The new 2"? and oil rings will last until the

current batch top rings, rod bearings and main
bearings run out.

 We will then switch to the final batches of all
parts.

 We are still not able to get rod and main
bearings made in batches. PNB parts are
available. (Might change)
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Volvo/Mack
Batch E Crowns

 There are 135 (22 kits) batch “E” crowns
remaining.

* Use the rest or go to the new batch now?

* |f we decide to not use the remaining “E”
crowns, the quantities will be thrown off

relative to other batched parts.





Volvo/Mack
T-8/T-11/T-12 New Parts Batches

Round One of New Batches (Now)

Part Name Old Batch New Batch

Liner \Y W

Second Ring " X

Oil Ring W X
Top Ring X
Rod Bearing P
Main Bearing Y
Piston Crown E
Piston Skirt B

*Assuming we use the rest of the “E” Crowns





Volvo/Mack
T-8/T-11/T-12 New Parts Batches

Round Two of New Batches - ~ 110 Kits (2-3 years) From Now

Part Name Old Batch New Batch
Liner W
Second Ring X Y/PNB
Oil Ring X Y/PNB
Top Ring X Y
Rod Bearing P PNB
Main Bearing Y PNB
Piston Crown F
Piston Skirt B





Volvo/Mack Kit Parts Inventory

Volvo/Mack Critical Parts Inventory

Part Test Part . o Reject Projected Good . .
B D L ?
Sesaion e Number atch/Date Qty/Kit In Stock Lifetime Supply P Parts Projected Kits
w 6 2980 3% 2891 482
Cylinder Liner T8, 111, 509GC471 YES °
T12
\Y 6 0 - - -
E 6 135 2% 132 22
Piston Crown  T11,T12 240GC5125M YES
F 6 2750 2% 2695 449
Piston
Assembly (crown T8 215SB232A N/A 6 18 - - ——-- ——--
and skirt)
Piston Skirt T-12  240GC590 BM B 6 2964 YES 5% 2816 469
Y 6 2150 5% 2043 340
Top Ring TS’Tgl’Tl 25501524 YES
X 6 813 5% 772 129
w 6 153 5% 145 -
2nd Ring T8 Til, 349G(C3108 NO ’
iz X 6 815 5% 774 129
8 T11 w 6 153 5% 145 -
Oil Ring %12 7 350GC343 NO
X 6 815 5% 774 129
Connecting Rod
- T11,T12 20705743 Y 6 846 NO 20% 677 113
Bearing (sets)
Main Bearing  T11,T12 25503508 P 1 144 NO 10% 130 130
Liner T13 B 6 456 21334768 3% 442 74

Years
Remaining
(Past 12
Months)

9.8

9.6

9.6

6.9
2.6

2.6

2.6

2.3

2.6
0.9





Volvo/Mack
T-11/T-12 2" and Oil Rings
- 815 ring sets were bought from the Volvo/Mack PDC’s with the same date
code (Batch X).

2"d Ring Comparison

Batch Total Width - (inch) Lap Width - (inch) Face Taper - ° Gap (in)
X (New) 0.0897 0.0106 2.2304 0.0184
W (0Old) 0.0894 0.0108 1.6700 0.0185

Oil Ring Comparison
Total Width - Bottom Rail Width - Gap Between Rails - Peak Difference -

Batch (inch) Top Rail Width - (inch) (inch) (inch) (Micro-inch) Gap (in)

X 0.1333 0.0144 0.0144 0.1044 1.4523 0.0169
(New)

W (Old) 0.1322 0.0134 0.0134 0.1054 1.1879 0.0163
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Volvo/Mack
T-11/T-12 Liners

 TEIl has received all of the batch “W” liners
that were ordered.

e The surface finish measurements are
comparable to Batch “V”.

T-12 Liners - Batch V vs W
Average of Ra  Average of Rk Average of MR1 Average of MR2 Average of Rpk  Average of Rvk  Average of VO
Batch V 17.1 46.7 7.5 84.0 17.0 38.8 0.0107

Batch W 16.4 41.7 6.5 81.9 12.2 40.1 0.0092
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Volvo/Mack
T-11/T-12 Covert Connecting Rods

* TEl is currently out of T-11/T-12 Covert rods.

e Estimated ship date on the new rods is June
16th.





Volvo/Mack
Other Updates

* No T-8 news.

* Approximately one year’s worth of batch “B”

liners are left.





Volvo/Mack Miscellaneous Parts Inventory

Miscellaneous Parts Inventory

Test Type Part Description Part Number In Stock
T8 Injection Pump *'calibrated" 313GC5212P16X 0
Injector Nozzle 736GB343P2X 22
T11 EGR Cooler 19GBX52 18
Injection Nozzle 736GB411M2 24
Modine Intercooler 5424-03928031 1
631GC5145M3 316686-
[Turbo Small S400 9
112 EGR Cooler 28GB519 0
Injection Nozzle 736GB419M3 23
Modine Intercooler 5424-1A166566D 2
[Turbo Small 631GC5176CM7 9
T11andT12  |Camshaft Kit 57GC2209A 0
ICylinder Head - Low Swirl 732GB3499M 2
Electronic Actuator 9MS42 1
Engine - Bare Block 239GB5551M 0
Engine - Basic Engine 86SB3536N 1
Exhaust Manifold Assembly (front and rear) M10104GC5164M 3
Fuel Injector Line HL69-151 16
Fuel Injector Line HL69-152 12
Full Flow Oil Filter 485GB3236 0
High Temperature Hose 3101632M 238
Intake Manifold Assembly M10105GCX4332/5212 1
Lifter Assembly 72GC373A 0
Machine Elbow 454GC5236 20
Oil Cooler End Caps TEI-T120CEC 1
Oil Filter Housing 27GB528M2 0
Oil Pump Assembly - Low Flow - 9-tooth internal gears 315GC465BM 6
IConnecting Rod 367GC4243M2 0
ICovert Connecting Rods 20706148N 864
Short EGR Exhaust Probe TEGRO0005 3
[Turbo Gasket TEIEX201064AM 48
[Turbo Large 3801847R 1
\VVenturi 762GBX433SS

Derek Grosch 5/20/2020





Questions ?






1036 of 2750 “F” Batch crowns have been received, and rest to be received in late June

815 New 2" rings (Batch X) and oil rings (Batch X) received. These will last until current batch
of top rings, rod bearings and main bearings run out

Currently there are not enough rod and main bearing that have been batched to reach the
end of test life. TElis trying to get more batched bearing, but will have to go to Parts Not
Batched (PNB) bearings if batched bearings cannot be obtained

135 batch “E” Batch crowns (22 kits) remain.

Discussion around the “E” Batch crowns usage was had and decision was made to hold extra
“E” Batch crowns toward end of life, since a coordinated reference testing will need to
conducted with the “F” batch crowns soon (Around September Timeframe — see Agenda Item
2 for discussion on Mack T-12 Reference testing). TEl to hold on to “E” batch crowns as they
have anti-rust coating and should last.

Two rounds of refence testing will be needed:

o Round 1 to bring in New Liners (switch from Batch V to Batch W), 2nd Rings (switch
from Batch W to Batch X), Qil Rings (switch from Batch W to Batch X) and Piston
Crowns (switch from Batch E to Batch F).

o Round 2 will be conducted in about 2-3 years after usage of ~110 kits and will bring in

new Top Ring, ond Ring, Oil Ring, Rod Bearings and Main Bearings.

Comment from SP member: Rod bearings will be very critical to Mack T-12 test performance

and Surveillance Panel will need to be mindful of what is done for referencing of PNB

bearings.

Under current test usage there is about a 9 year supply of critical parts left for Mack T-8, T-11

and T-12

New 2" rings (Batch X) have an increased Face taper (2.23°) to previous Batch W (1.67°)

New Liners (Batch W) has reduced Rpk (12.2) compared to previous Batch V (17.0)

TEl is currently out of Covert connecting rods. New connecting rods expected to ship on June

16.

T-13 liners: ~1 year left of Batch “B” T-13 liners

Coordinated references for Mack T-12 parts

e 3 Labs ran reference testing in the Mack T-12 recently. 1 Lab is short on test kits, runs out of

calibration soon (Z“d week of June) and has need to run a coordinated reference soon to bring

in new batch of parts.

Test lab that is about to run out of calibration asked for reference extension.

Test Labs agreed to redistribute parts to allow for the lab in need of test parts to extend time
before coordinated reference testing is needed.

Test labs that just completed reference testing would like to push reference testing off until
3Q-4Q2020.

Surveillance Panel decides that a coordinated reference test to bring in new parts for the
Mack T-12 should be conducted in September.

Motion by Bob Campbell (Afton) - “The panel directs the TMC to adjust T-12 reference
periods in order to align coordinated reference tests for the introduction of new hardware
batches. Reference period adjustments will result in no net gain or loss of calibration
time”



Second: Jim Matasic (Lubrizol)
o Vote Approve: All

o Vote Negative: None
o Vote Abstain: None

3. Mack T-11 MRV Result Data Dictionary Field

SWRI raised an issue about the ability to put <5000 value into the field for MRV in the Mack T-
11 test report

Mark Cooper (Chair) to send email ballot to Surveillance Panel to vote on change to data
dictionary field

4. Criteria for consideration of alternative fuel supply for PC9-HS and PC10

Haltermann has shown interest in becoming an alternate fuel supplier for the PC9-HS and
PC10 fuels used in the Mack engine tests

Prasad Tumati (Haltermann) gave presentations on the specifications of the PC9-HS and PC-10
fuels (“PC-9 and PC-10.pdf”) and a plan for testing in the Mack T-8, Mack T-11, Mack T-12 and
Volvo T-13 tests (“Alternate Fuel Supply Testing Proposal for Mack-Volvo Tests.pdf”).

In 2018 Haltermann let all of the Surveillance Panels know that they would like to become an
alternate fuel supplier. Most panels talked about it without deciding on concrete steps for
the process to become an alternate supplier.

Haltermann plans to make fuel that meets the specification and do thermal chemical analysis
of the chemical signature to get the fuel as close to the current PC9-HS and PC10 fuels as
possible.

Haltermann understands that the committee would like to see some testing and shared a
proposal for Testing a direct comparison between the current fuel and the new Haltermann
fuel.

Comment from SP member: Mack T-11 is very sensitive to something in the PC9 fuel. Would
want to see the data in this test to start.

Surveillance Panel needs to decide if they are agreeable with Prasad’s proposal, or if more is
needed. SP needs to decide on the criteria for the needed comparison before testing can
begin.

Surveillance Panel agreed to entertain a proposal for testing, but will need to continue
discussions around the acceptance criteria that will be used for bringing in an alternative fuel
supply. Panel will hold further discussions at next panel meeting.

5. Oxidation inhibitor change for CP Chem PC9-HS and PC10

Fuel supplier mentions to group that they can’t get oxidation inhibitor from supplier, Innospec
FOA35A anymore. Still have a couple of years of material available for making test fuel. Need
to get a new oxidation inhibitor from another supplier but have not chosen new material yet
and are looking for direction from Surveillance Panel as to what steps need to be taken.

6. Mack T-11/T-12 turbine elbow

Test was conducted with a new turbine elbow design at test lab. Test ran well and
parameters were well within acceptable ranges for the test. No major shift was experienced.



Next Meeting to be held on June 2, 2020, 10-12 PM EST.
Topics for Next Meeting:

1. Mack T-8 Severity shift analysis
2. Criteria for alternative fuel supply usage for PC9HS and PC10 in Mack/Volvo Tests

David A. Brass, PhD
Industry Liaison Advisor

David.Brass@Infineum.com
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