DD13 Engine Scuffing Test

Version DDI13 VERSION 20161202 Beta

Conducted For
CCCCCCCCCCCCCCCCCCCCeeeeeceeecccccceccecece
CCCCCCCCCCCCCCCCCCeeeeeeeeeeececcececcecce

V = Valid; The Reference Oil/Non-Reference Oil was evaluated in accordance with the
test procudure.

I = Invalid; The Reference Oil/Non-Reference Oil was not evaluated in accordance with
C the test procudure.
N = Results Cannot be Interpreted As Representative of Oil Performance (Non-

Reference Oil) and shall not be used in determining an average test result using multiple
test criteria

NR = Non-Reference Oil Test

cC RO = Reference Oil Test

Test Number
Stand: CCCCC |Stand Run: CCCC |Engine: CCCCCCCCCCCC  [Engine Kit ID: CCCCC
End of Test Date: YYYYMMDD End of Test Time: HH:MM

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeec
Formulation/Stand: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
Alternate Codes: | CCCCCCCCCCCCCCC | cCccececececeeeeceeee [ CCCCCCCCCCCCCCC

In my opinion this test CCCCCCCCbeen conducted in a valid manner in accordance with the Test
Method D XXXX and the appropriate amendments through the information letter system.
The remarks included in the report describe the anomalies associated with this test.

Submitted By: CCCCCCCLreeeeeeeceeecececeeeccecececcececececececcecececce

Testing Laboratory

CCCCCCLreeeeeeeeeeeeeceecceeecececccecececcececceccececcecececca

Signature
CCCCCCeeeeecceeccecccccecccccececcccececcccecececc

Typed Name
CCCCCCCCrcreecececceccececcecccecececcecccececececcececececcce

Title
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DD13 Engine Scuffing Test

Form 3
Summary of Test Method

This test method evaluates the liner scuffing and ring distress performance of engine oils in

turbocharged and intercooled four-cycle diesel engines equipped with EGR, uncoated top rings, and running on
ultra-low sulfur diesel fuel. Results are obtained from used oil analysis, operational data, and component

measurements before and after test.

The test engine is a four stroke Detroit Diesel DD13 12.8 L, six-cylinder diesel engine with EGR. The
engine is disassembled prior to each test, the parts solvent-cleaned and measured, and rebuilt using all new

pistons, uncoated rings, cylinder liners, and connecting rod bearings.

Schedule of Conditions for the Test Procedure

Set Point Set Point for
for Stage 1 Stage 2
Time, h 30 170 standard”
Controlled Quantities, units
Engine Speed, r/min 1800 1800
Fuel Flow Rate, kg/h 32 71
Air Temperature in Engine Intake, °C 35 35
Coolant Temperature at Jacket Outlet, °C 105 105
Oil Temperature in Gallery, °C 118 118
Fuel Temperature at Engine Inlet, °C 38 38
Air Temperature in Intake Manifold, °C 75 87
Coolant Pressure at Jacket Inlet, kPa (gauge) 250 250
Exhaust Pressure in Tailpipe, kPa (absolute) 105.5 125.5
Air Pressure in Intake Manifold, kPa (absolute) 202.5 327.5
Air Pressure in Engine Intake, kPa (absolute) 96.4 94.8
Ranged Quantities®, units
Coolant Flow Rate, L/min | 3400360 | 340to 360




DD13 Engine Scuffing Test

Form 4
Test Result Summary

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCceeecece Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeee

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Lab Oil Code CCCCCCCCCCCCCCCCCCCC

TMC Oil Code” CCCCCCCCCCCCCCC

SAE Viscosity CCCCCCC

Number of Tests Since Last Calibration® S12

Start Dates and Time

Qil Charge Date YYYYMMDD

Qil Charge Time HH:MM

Engine Start Date YYYYMMDD

Engine Start Time HH:MM

Test Clock Start Date YYYYMMDD

Test Clock Start Time HH:MM

Test Length S1234

Total Test Hours on Engine Block S1234
Total Number of Test on Engine Block S1234
Hours to Scuff
Original Result S1234
Transformed Result S1234.1
Correction Factor S1234.1
Corrected Transformed Result S1234.1
Severity Adjustment” S1234.1
Final Transformed Result S1234.1
Final Original Unit Result S1234.1
Additional Result
Delta Iron @ Hours to Scuff S12345
Cylinder 1 2 3 4 5 6
Average % Liner Scuff S12.1 S12.1 S12.1 S12.1 S12.1 S12.1
Top Ring Weight Loss S1234.1 | S1234.1 | S1234.1 | S1234.1 | S1234.1 | S1234.1

Last Stand Reference Results®

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

0il Code: CCCCCCCCCCCCCCCCCCCCCeeeeeeeeccececcececce

Test Length: S1234

TMC Oil Code: CCCCCCCCCCCCCCC

EOT Date: YYYYMMDD

EOT Time: HH:MM

Stand Calibration Expiration Date: YYYYMMDD

Hours to Scuff

Final Original Unit Result

S1234.1

A - Reference Tests Only
B - Non-Reference Tests Only

C- Operationally Valid Tests Only, including current test




DD13 Engine Scuffing Test

Form 5
Operational Summary
Controlled Parameters

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCe Test Length: S1234
Oil Code: CCCCCCCCCCCCCCCCCCCCCCCeeeeeececececcecce

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeee

Controlled Parameters

QI EOT QI Target Stage 1 Stage 2 No of
Parameter Units | Threshold A Stage 1 (Stage2 | Avg |StdDev| Max | Min Avg |StdDev| Max | Min [Samples; BQD
Speed r/min | 0.000 | S12.123 [ 1800 | 1800 |S12345|S1234.1| S12345[S12345|S12345|S1234.1| S12345 [ S12345 | S1234 | S1234
Fuel Flow kg/h 0.000 |S12.123| 32 71 S12.1 |S123.1zf S12.1 | S12.1 | S12.1 [S123.12] S12.1 | S12.1 | S1234 | S1234
Intake Manifold Temperature °C 0.000 |s12.123| 75 87 [ S123.1|S123.1Zf S123.1 | S123.1 | S123.1 [S123.12) S123.1 [ S123.1 | S1234 | S1234
Coolant Jacket Out Temperature °C 0.000 |S12.123 | 105 105 [ S123.1 |S123.12| S123.1 | S123.1 | S123.1 [S123.12) S123.1 [ S123.1 | S1234 | S1234
Fuel In Temperature °C 0.000 |s12.123 | 38 38 | S123.1|S123.12{ S123.1 | S123.1 [ S123.1 | S123.12f S123.1 | S123.1 | S1234 | S1234
Oil Gallery Temperature °C 0.000 [sS12.123 | 118 118 [S123.1|S123.12| S123.1 | S123.1 | S123.1 {S123.12) S123.1 [ S123.1 | S1234 | S1234
Intake Air Temperature °C 0.000 | s12.123 | 35 35 | S123.1|S123.12{ S123.1 | S123.1 | S123.1 | S123.12f S123.1 | S123.1 | S1234 | S1234
Intake Air Restriction kPaA | 0.000 [S12.123 | 96.4 | 94.8 [S12.12|S123.12) S12.12 | S12.12 | S12.12 [S123.1Z| S12.12 | S12.12 | S1234 [ S1234
Intake Manifold Pressure kPaA | 0.000 [S12.123 | 202.5 | 327.5 [ S12.1 [S123.1Z) S12.1 | S12.1 | S12.1 [S123.1Z| S12.1 | S12.1 | S1234 [ S1234
Exhaust Pressure kPaA | 0.000 [S12.123 | 105.5 | 125.5 [ S12.1 [S123.1Z) S12.1 | S12.1 | S12.1 [S123.1Zz| S12.1 | S12.1 | S1234 [ S1234
Coolant Jacket In Pressure kPa 0.000 [sS12.123 | 250 250 [S123.1]S123.12| S123.1 | S123.1 | S123.1 [S123.12] S123.1 | S123.1 | S1234 | S1234
Coolant Flow L/min (IR 340360 [ 340360 | 8123 [s123.1] s123 | s123 | s123 [s123.1] s123 | s123 [

A - QI values above the threshold are acceptable by then surveillance panel. QI values below the threshold may not be considered acceptable based on engineer review.

Counts Above Control Limit

Transition [ Steady State Transition | Steady State
Oil Gallery Temperature S1234 S1234 Intake Air Temperature S1234 S1234
Intake Manifold Temperature S1234 S1234 Intake Manifold Pressure S1234 S1234
Coolant Jacket Out Temperature S1234 S1234 Torque S1234 S1234




DD13 Engine Scuffing Test

Operational Summary

Form 6

Uncontrolled Parameters

Laboratory: CC

| EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Uncontrolled
Parameters

Target Stage 1 Stage 2
Parameter Units | Stage 1{Stage2| Avg [StdDev| Max | Min Avg [Std Dev[ Max [ Min
Torque Nm thd tbd [ S123.1|S123.12] S123.1 [ S123.1 | S123.1 | S123.12| S123.1 | S123.1
Engine Coolant Out Temperature °C thd tbd | S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
Engine Coolant In Temperature °C thd tbd | S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
Coolant Jacket In Temperature °C thd thd S123.1 [S123.12] S123.1 | S123.1 | S123.1 | S123.12| S123.1 | S123.1
Tailpipe Temperature °C thd thd S1234 [ S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
Oil Sump Temperature °C tbd thd S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
EGR Gas Temperature °C thd thd S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
Blowby L/min thd thd S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
Inlet Air Dew Point Temperature °C thd tbd | S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
Centrifuge Speed r/min thd thd S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
Oil Gallery Pressure kPa thd thd S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
Engine Charge Air Cooler Delta Pressure kPa tbd tbd | S1234.1{S1234.1| S1234.1{ S1234.1] S1234.1 S1234.1] S1234.1| S1234.1
EGR Gas Pressure kPa thd tbd | S12345|S1234.1| S12345|S12345|S12345 [ S1234.1] S12345 [ S12345
Coolant Jacket Out Pressure kPa thd thd S12.1 |S123.12) S12.1 | S12.1 | S12.1 |[S123.12f S12.1 | S12.1
Pre Turbo Front Pressure kPa thd thd S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
Pre Turbo Rear Pressure kPa thd thd S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
Crankcase Pressure kPa thd tbd | S12.12 |S123.12] S12.12 [ S12.12 | S12.12 | S123.12f S12.12 | S12.12
Turbo Out Temperature °C thd thd S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
Ambient Cell Temperature °C thd thd S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
Pre Turbo Front Temperature °C thd thd S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
Pre Turbo Rear Temperature °C thd tbd | S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
Engine Charge Air Cooler Outlet Temperature| kPa thd thd S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
EGR Coolant In Temperature °C thd thd S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
EGR Coolant Out Temperature °C thd thd S1234 | S123.1 | S1234 | S1234 | S1234 | S123.1 | S1234 | S1234
Coolant Tank Pressure kPa thd thd S123 | S123.1 | S123 | S123 | S123 | S123.1| S123 | S123
Atmospheric Pressure kPaA thd thd S12.1 | S123.1 ) S12.1 | S12.1 | S12.1 [ S123.1| S12.1 | S12.1




DD13 Engine Scuffing Test

Form7

Cylinder Scuffing Summary

Laboratory: CC

| EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeeec

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Cylinder 1 2 3 4 5 6
Position 1 (%) S123 S123 S123 S123 S123 S123
Position 2 (%) S123 S123 S123 S123 S123 S123
Position 3 (%) S123 S123 S123 S123 S123 S123
Position 4 (%) S123 S123 S123 S123 S123 S123
Position 5 (%0) S123 S123 S123 S123 S123 S123
Position 6 (%) S123 S123 S123 S123 S123 S123
Position 7 (%) S123 S123 S123 S123 S123 S123
Position 8 (%0) S123 S123 S123 S123 S123 S123
Position 9 (%) S123 S123 S123 S123 S123 S123
Position 10 (%0) S123 S123 S123 S123 S123 S123

Average (%) S12.1 S12.1 S12.1 S12.1 S12.1 S12.1
As Measured
Average S12.1
Std Deviation S12.1
Minimum S12.1
Maximum S12.1
Additional Liner Deposit and Condition Ratings
Cylinder

1

CCCCCCCCCCCCCCCCLLLeeeeeeeeeeeceeeeeeceeeceeceeeceeeceececceeececcecececceececececcecce

CCCCCCCCCCCCCCCLLLLeeeeeeeeeeeceeceeeeeececeeceeeececeeccececcceececececececcececececcececcecece

CCCCCCCCCCCCCCLLrreeeeeeeeeceececceceeeeececececcecceececececccececececcececcecececcececececececececce

CCCCCCCCCCCCLCLCLLLLrreeeeeeeceeececeeeeceecececeeceeceeeecececeecececccececcececcececececececcececece

CCCCCCCCCCCCCCCCCCLeeeeeeeeeeeceeeeeeeeeceeeeececeeceeeececececececceececececececce

[opB N2 1 [E - NV N | S

CCCCCCCCCCCCCCLLLLeeeeeeeeeeeeceeceeeeeeceeceeceeeeeeceeecceeecececececcececececececcecce




DD13 Engine Scuffing Test

Form 8
Top Ring Scuffing Summary

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC | Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCeeeeeeeeeceececec

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Cylinder 1 2 3 4 5 6
Position 1 (%) S123 S123 S123 S123 S123 S123
Position 2 (%) S123 S123 S123 S123 S123 S123
Position 3 (%) S123 S123 S123 S123 S123 S123
Position 4 (%) S123 S123 S123 S123 S123 S123
Position 5 (%) S123 S123 S123 S123 S123 S123
Position 6 (%) S123 S123 S123 S123 S123 S123
Position 7 (%) S123 S123 S123 S123 S123 S123
Position 8 (%) S123 S123 S123 S123 S123 S123
Position 9 (%) S123 S123 S123 S123 S123 S123
Position 10 (%) S123 S123 S123 S123 S123 S123

Average (%) S12.1 S12.1 S12.1 S12.1 S12.1 S12.1
Ring Gap Location CCCcCC CCCCC CCccC CCCCC CCCcC CCCcccC

As Measured
Average S12.1
Std Deviation S12.1
Minimum S12.1
Maximum S12.1

Additional Top Ring Deposit and Condition Ratings
Cylinder

1 CCCCCCCCCCCCCCCCCLeeeeeeeeeeeeceeeeeeceeeceeeeceeeceeccececeececececececcecececececececce
CCCCCCCCCCCCCCCCLLeeeeeeeeeeeeceeceeeeeeeceeceeeeeeceeccceececececececcecececececcecce
CCCCCCCCCCCCLCCLLLrreeeeeeeeeeeeceeeeeeececeeceeececececececccececececcecececcecececcececcecce
CCCCCCCCCCCCCCLLLreeeeeeeeeeccceeeeeeeeeceeceeecececececceccecccecececececececcececcececcececcececce
CCCCCCCCCCCCCCCCLLLeeeeeeeeeeeceeeeeeeceeceeeceecececceceeccecececececcecececececececce
CCCCCCCCCCCCCCLreeeeeeceeeeeeeeececeeeceececceceeccceececececececceccececececececececcecececececececce

O|O|BlWIN




DD13 Engine Scuffing Test

Form 9
2nd Ring Scuffing Summary

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC | Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCeeceeceecceece

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Cylinder 1 2 3 4 5 6
Position 1 (%) S123 S123 S123 S123 S123 S123
Position 2 (%) S123 S123 S123 S123 S123 S123
Position 3 (%) S123 S123 S123 S123 S123 S123
Position 4 (%) S123 S123 S123 S123 S123 S123
Position 5 (%) S123 S123 S123 S123 S123 S123
Position 6 (%) S123 S123 S123 S123 S123 S123
Position 7 (%) S123 S123 S123 S123 S123 S123
Position 8 (%) S123 S123 S123 S123 S123 S123
Position 9 (%) S123 S123 S123 S123 S123 S123
Position 10 (%) S123 S123 S123 S123 S123 S123

Average (%) S12.1 S12.1 S12.1 S12.1 S12.1 S12.1
Ring Gap Location CCCCC Ccccce CCCcCC CCCcCC CCCcC CCCcC

As Measured
Average S12.1
Std Deviation S12.1
Minimum S12.1
Maximum S12.1

Additional 2" Ring Deposit and Condition Ratings
Cylinder

1 CCCCCCCCCCCCCCCCCLeeeeeeeeeeeeceeeeeeceeeceeeeceeeceeccececeececececececcecececececececce
CCCCCCCCCCCCCCCCLLeeeeeeeeeeeeceeceeeeeeeceeceeeeeeceeccceececececececcecececececcecce
CCCCCCCCCCCCLCCLLLrreeeeeeeeeeeeceeeeeeececeeceeececececececccececececcecececcecececcececcecce
CCCCCCCCCCCCCCLLLreeeeeeeeeeccceeeeeeeeeceeceeecececececceccecccecececececececcececcececcececcececce
CCCCCCCCCCCCCCCCLLLeeeeeeeeeeeceeeeeeeceeceeeceecececceceeccecececececcecececececececce
CCCCCCCCCCCCCCLreeeeeeceeeeeeeeececeeeceececceceeccceececececececceccececececececececcecececececececce

O|O|BlWIN




DD13 Engine Scuffing Test

Form 10
Oil Ring Scuffing Summary

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeec

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Cylinder 1 2 3 4 5 6
Position 1 (%) S123 S123 S123 S123 S123 S123
Position 2 (%) S123 S123 S123 S123 S123 S123
Position 3 (%) S123 S123 S123 S123 S123 S123
Position 4 (%) S123 S123 S123 S123 S123 S123
Position 5 (%) S123 S123 S123 S123 S123 S123
Position 6 (%) S123 S123 S123 S123 S123 S123
Position 7 (%) S123 S123 S123 S123 S123 S123
Position 8 (%) S123 S123 S123 S123 S123 S123
Position 9 (%) S123 S123 S123 S123 S123 S123
Position 10 (%) S123 S123 S123 S123 S123 S123

Average (%) S12.1 S12.1 S12.1 S12.1 S12.1 S12.1
Ring Gap Location CCCCC CCCCC CCCcCC CCCCC CCCCC CCCCC

As Measured
Average S12.1
Std Deviation S12.1
Minimum S12.1
Maximum S12.1

Additional Oil Ring Deposit and Condition Ratings
Cylinder

1 CCCCCCCCCCCCCCCCCLeeeeeeeeeeeeceeeeeeceeeceeeeceeeceeccececeececececececcecececececececce
CCCCCCCCCCCCCCCCLLeeeeeeeeeeeeceeceeeeeeeceeceeeeeeceeccceececececececcecececececcecce
CCCCCCCCCCCCLCCLLLrreeeeeeeeeeeeceeeeeeececeeceeececececececccececececcecececcecececcececcecce
CCCCCCCCCCCCCCLLLreeeeeeeeeeccceeeeeeeeeceeceeecececececceccecccecececececececcececcececcececcececce
CCCCCCCCCCCCCCCCLLLeeeeeeeeeeeceeeeeeeceeceeeceecececceceeccecececececcecececececececce
CCCCCCCCCCCCCCLreeeeeeceeeeeeeeececeeeceececceceeccceececececececceccececececececececcecececececececce

O|O|BlWIN




DD13 Engine Scuffing Test

Form 11
Piston Top Groove Rating

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC | Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeeecec

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Cylinder 1 2 3 4 5 6

He |Area S123 S123 S123 S123 S123 S123
Demerit S123.12 S123.12 S123.12 S123.12 S123.12 S123.12
v |Area S123 S123 S123 S123 S123 S123
Demerit S123.12 S123.12 S123.12 S123.12 S123.12 S123.12
Lc |Area S123 S123 S123 S123 S123 S123
Demerit S123.12 S123.12 S123.12 S123.12 S123.12 S123.12
Total [AT€Q_ S123 S123 S123 S123 S123 S123
Demerit S123.12 S123.12 S123.12 S123.12 S123.12 S123.12

| TGF % [ S123 [ S123 | S123 | S123 | S123 | S123 |

Additional Piston Top Groove Deposit and Condition Ratings
Cylinder

1 CCCCCCCCCCCCLCCCLereeeeeeeceeeeeceeeeeeeececeeceeeeeccecececcecececececccecececcecececececce
CCCCCCCCCCCLCLCCLLeeeeeeeeeeeeeeeeeceeeeeeceeeecceeececececcececcececcecccecececececececcecececececce
CCCCCCCCCLLCLCLLLeeeeeeeeceeeeeeececeeeceeececcceccecececcececececceccececececececcecececcecececececce
CCCCCCCCCCCCLCCLLereeeeeeeceeeeceeeeceeeeeecececeecceecceeececececcecccececececececececececcecececececce
CCCCCCCCCCCCCCCCerreeeeeeceeeeeeeeeeeeeceeeceeeeececececcecececececcecececcecececececce
CCCCCCCCCCCLCLCLLeeeeeeeeeeeeeeeeeeeeeeeceeecceecceecececececceccecececececccececececcecececececce

[opB N2 1 [E - NV R | S




DD13 Engine Scuffing Test

Form 12
Ring Weight Measurements

Laboratory: CC

| EOT Date: YYYYMMDD EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCceeceeceeceece

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Top Ring Weight, mg

Cylinder SOT, g EOT, g Weight Loss, mg
1 S12.1234 S12.1234 S1234.1
2 S12.1234 S12.1234 S1234.1
3 S12.1234 S12.1234 S1234.1
4 S12.1234 S12.1234 S1234.1
5 S12.1234 S12.1234 S1234.1
6 S12.1234 S12.1234 S1234.1

Top Ring Weight Average, mg S1234.1

Top Ring Weight Std Deviation, mg S1234.1

Top Ring Weight Minimum, mg S1234.1

Top Ring Weight Maximum, mg S1234.1
2nd Ring Weight, mg

Cylinder SOT, g EOT, g Weight Loss, mg
1 S12.1234 S12.1234 S1234.1
2 S12.1234 S12.1234 S1234.1
3 S12.1234 S12.1234 S1234.1
4 S12.1234 S12.1234 S1234.1
5 S12.1234 S12.1234 S1234.1
6 S12.1234 S12.1234 S1234.1

2nd Ring Weight Average, mg S1234.1

2nd Ring Weight Std Deviation, mg S1234.1

2nd Ring Weight Minimum, mg S1234.1

2nd Ring Weight Maximum, mg S1234.1
Oil Ring Weight, mg

Cylinder SOT, g EOT, g Weight Loss, mg
1 S12.1234 S12.1234 S1234.1
2 S12.1234 S12.1234 S1234.1
3 S12.1234 S12.1234 S1234.1
4 S12.1234 S12.1234 S1234.1
5 S12.1234 S12.1234 S1234.1
6 S12.1234 S12.1234 S1234.1

Oil Ring Weight Average, mg S1234.1
Oil Ring Weight Std Deviation, mg S1234.1
Oil Ring Weight Minimum, mg S1234.1
Oil Ring Weight Maximum, mg S1234.1




DD13 Engine Scuffing Test

Form 13
Ring Gap Measurements

Laboratory: CC

| EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeec

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Top Ring Gap, mm

Cylinder SOT EOT Delta (EOT - SOT)
1 S12.123 S12.123 S12.123
2 S12.123 S12.123 S12.123
3 S12.123 S12.123 S12.123
4 S12.123 S12.123 S12.123
5 S12.123 S12.123 S12.123
6 S12.123 S12.123 S12.123

Top Ring Gap Average, mm S12.123

Top Ring Gap Std Deviation, mm S12.123

Top Ring Gap Minimum, mm S12.123

Top Ring Gap Maximum, mm S12.123
2nd Ring Gap, mm

Cylinder SOT EOT Delta (EOT - SOT)
1 S12.123 S12.123 S12.123
2 S12.123 S12.123 S12.123
3 S12.123 S12.123 S12.123
4 S12.123 S12.123 S12.123
5 S12.123 S12.123 S12.123
6 S12.123 S12.123 S12.123

2nd Ring Gap Average, mm S12.123

2nd Ring Gap Std Deviation, mm S12.123

2nd Ring Gap Minimum, mm S12.123

2nd Ring Gap Maximum, mm S12.123
Oil Ring Gap, mm

Cylinder SOT EOT Delta (EOT - SOT)
1 S12.123 S12.123 S12.123
2 S12.123 S12.123 S12.123
3 S12.123 S12.123 S12.123
4 S12.123 S12.123 S12.123
5 S12.123 S12.123 S12.123
6 S12.123 S12.123 S12.123

Oil Ring Gap Average, mm S12.123
Oil Ring Gap Std Deviation, mm S12.123
Oil Ring Gap Minimum, mm S12.123
Oil Ring Gap Maximum, mm S12.123




DD13 Engine Scuffing Test

Form 14
Oil Analysis Results

Laboratory: CC

| EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCceee

Test Length: S1234

0il Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeeececeeee

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCceeceeeccee

Peak
Viscosity HeightIR | IR Area |HTHS @
Hours [at 100°C| TGA TBN TAN |Oxidation|Oxidation
New | S123.12 [ S123.12 | S123.1 | S123.1 | S1234.1 | S1234.1
Break-In| S123.12 | S123.12 | S123.1 | S123.1
CCC |s123.12 ] S123.12 [ S1234.1 ] S1234.1 |
CcCC | S12.12

|

S123.12 [ S123.12 [ S1234.1 [ S1234.1
CCC | s123.12] 8123.12 [ S1234.1 [ S1234.1
CCC [s123.12]8123.12 [ S1234.1 | S1234.1
CCC | S123.12 ] S123.12 [ S1234.1 [ S1234.1
CCC | S123.12] S123.12 [ S1234.1 [ S1234.1
CCC | S123.12 ] S123.12 [ s1234.1 | S1234.1
CCC |s123.12 | S123.12 [ S1234.1 | S1234.1
CCC | s123.12] S123.12 [ S1234.1 [ S1234.1
EOT |S123.12]8S123.12 S1234.1 | S1234.1




DD13 Engine Scuffing Test

Form 15
ICP Metals Analysis

Laboratory: CC | EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Test Length: S1234

Qil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeee

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Hours ICP Metals _
Al Cr Cu Fe Na K Si Sn
New | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
Break-in| S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345




DD13 Engine Scuffing Test

Form 15A

ICP Metals Analysis - Continued

Laboratory: CC | EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeee

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Hours ICP Metals _
Al Cr Cu Fe Na K Si Sn

CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345




DD13 Engine Scuffing Test

Form 15B

ICP Metals Analysis - Continued

Laboratory: CC | EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeec

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Hours ICP Metals _
Al Cr Cu Fe Na K Si Sn

CcCC S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
cccC S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
ccC S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CcCC S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CcCC S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
ccc S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CcCcC S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
CCC S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345
EOT S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345 | S12345




DD13 Engine Scuffing Test

Form 16
Crankcase Pressure Plot

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC | Test Length: S1234
Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeeeee

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

CCCCCCCCCCLCLLeeeeeeeceeeeeeeeeceeeeeeeeecceececccececececcececcececcececcececcecececececececcecececce




DD13 Engine Scuffing Test

Form 17
Blow-By Flow Plot

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCeeeeeeeecececeecececececececceee

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe

CCCCCCCCCCCCCLereeeeeeeceeeeceeececeeceeeceeeccecceeccceecececececcecceccececcecececececececcececececcececcecce




DD13 Engine Scuffing Test

Form 18
Intake Manifold Pressure Transition Plot

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC | Test Length: S1234
Oil Code: CCCCCCCCCCCCCCCCCeeeeeccceccceeccccccee

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCceeeeececcece

CCCCCCCCCCCLCLreeeeeeceeceeeeeeecceeeeecceeecceececececccecccececcececececcecececececcececececcecececce




DD13 Engine Scuffing Test

Form 19
Intake Manifold Temperature Transition Plot

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC | Test Length: S1234
QOil Code: CCCCCCCCCCCCCCCCCCeeeeeececccceccceccccee

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeceeecee

CCCCCCCCCCCCCCLrreeeeeeceeeceeeeceeeeecececececcececcceececececececcecceccecececececececcecececececececce




DD13 Engine Scuffing Test

Form 20
Oil Gallery Temperature Transition Plot

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCccccceccecceceecccececce Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCeeceeeeecececececeeeccececcece

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCccecececececececcee

CCCCCCCCCCCLLLrreeeeeeceeeceeececeececeeceececececececcececececcececcecececcececececececececcecececcecec




DD13 Engine Scuffing Test

Form 21
Coolant Jacket Temperature Transition Plot

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC | Test Length: S1234
Qil Code: CCCCCCCCCCCCCCCCCCeCceeeeeeececceccccccecee

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeececcece

CCCCCCCCCCCCCCLrrreeeeeeeeeceeeeceeeeeccecececceceececececccececececceccecececcecececcececcecececececce




DD13 Engine Scuffing Test

Form 22
Torque Transition Plot

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCcccecccecceccececeececcece Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCeeeceeecececececececeeeecccece

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCee

CCCCCCCCCCLLCLLrreeeeceeeeceeeeeceeeecceecceecececececccececececcecececececccececcececececcecececcececce




DD13 Engine Scuffing Test

Form 23
Hardware

Laboratory: CC

| EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Test Length: S1234

QOil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeece

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Part

Part Number

Serial Number

Uncoated Top Ring cccceceececececececce
2nd Ring CCCCCceeeeccece
Qil Ring CCCCCcceeececece
Wrist Pin CCCCCceeeeccecee
Wrist Pin Retainer CCCCCccceeeccecee
Connecting Rod CCCCCceeeeccece
Connecting Rod Bearings - Upper CCCCCcccceecececce
Connecting Rod Bearings - Lower CCCCcceeeecececee
Main Bearing - Upper CCccceeceeecccce
Main Bearing - Lower CCCCcceeeeccece
Carbon Scraper Ring CCCcceeeccecece
Piston Cooling Nozzle CCCCcceeeeccecee
Intake Rocker Arm CCccceeceeecccce
Exhaust Rocker Arm - A CCCCcceeeeccecee
Exhaust Rocker Arm - B CCCCCCcceeecce
Exhaust Rocker Arm - C CCCCcceeeeccecee
Intake Camshaft CCCCCCccceeecece
Exhaust Camshaft CCCCcceeeecececee
Oil Pump CCCcceeeccecece
Number of Runs on Qil Pump S12

Engine Kit ID CCCCC




DD13 Engine Scuffing Test

Form 24
Supplemental Hardware Information

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC | Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Upper Main Upper Main Lower Main Lower Main
Position Serial No. Date Code Serial No. Date Code
1 cceeccccccccce cceeccece ccceecccccccce Cccceecce
2 cceeccccccccce cceeccce cceeecccccccc ccceecce
3 cceeccccccccce cceeccece ccceecccccccce ccceccce
4 ccecccccccccce cceececce cceceecccccccce ccceecce
5 cceeccccccccce cceececce ccccecccccccce ccceccce
6 cceeccccccccce cceeccce ccccecccccccce Cccccecce
7 ccecccccccccce cceeccce ccceecccccccce Cccccecce
Connecting Rod | Upper Connecting Rod | Upper Connecting Rod | Lower Connecting Rod | Lower Connecting Rod
Cylinder Serial No. Bearing Serial No. Bearing Date Code Bearing Serial No. Bearing Date Code
1 cceeecccccccce cceeecccccccce Cccccecce ccecccecccccce cceeccce
2 ccceecccccccce cceceecccccccce ccceccce ccecccccccccce cceecce
3 cceceecccccccce cceeecccccccce cceeccce cceeccecccccce cceeccce
4 cceceecccccccce ccececccccccce Cccceccce ccecccccccccce cceeccce
5 ccceecccccccce cceeecccccccce ccccccce ccecccccccccce cceecce
6 cceceecccccccce cceeecccccccce ccceecce cceeccccccccce cceeccce




DD13 Engine Scuffing Test

Form 25

Supplemental Hardware - Continued

Laboratory: CC

| EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCe

Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCeeeeceecceece

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Liner Manufacture Liner Semi- Liner Semi
Cylinder| Liner Serial No. [ Liner Part No. Date Finish Part No. Liner Source |Finish Date
1 CCCCCCCCCCCCC | CCCCCCCCCCCCC | CCCCCCCCCCCCCCCCC [ ccececececececcccCcceece CCcccece CCCCCCCC
2 CCCCCCCCCCCCC | CCCCCCCCCCCCC | CCCCCCCCCCCCCCCCC | CCCCCCCCCCCCCCCCCC CCCCCCC CCCCCCCC
3 CCCCCCCCCCCCC | CCCCCCCCCCCCC | CCCCCCCCCCCCCCCCC [ CCCCCCCCCCCCCCCCCe CCCCCCC CCCCCCCC
4 CCCCCCCCCCCCC | CCCCCCCCCCCCC | CCCCCCCCCCCCCCCCC | CCCCCCCCCCCCCCCCCC CCCCCCC CCCCCCCC
5 CCCCCCCCCCCCC | CCCCCCCCCCCCC | CCCCCCCCCCCCCCCCC | CCCCCCCCCCCCCCCCCC CCCCCCC CCCCCCCC
6 CCCCCCCCCCCCC | CCCCCCCCCCCCC | CCCCCCCCCCCCCCCCC | CCCCCCCCCCCCCCCCCC CCCCCCC CCCCCCCC
Cylinder | Piston Serial No. Piston Part No. Piston Date Code Piston Batch ID
1 CCCCCCCCCCCCC | CCCCCCCCCCCCe CCCCCCCCeeecce ccccecce
2 CCCCCCCCCCCCC | CCCCCCCCCCCCC CCCCCCCCCCCCC CCCCCCC
3 CCCCCCCCCCCCC | CCCCCCCCCCeCe CCCCCCCCCeeece ccccccce
4 CCCCCCCCCCCCC | CCCCCCCCCeeCe CCCCCCCCeeecce Cccccece
5 CCCCCCCCCCCCC | CCCCCCCCCCeCe CCCCCCCCCCeee ccccece
6 CCCCCCCCCCCCC | CCCCCCCCCCeCe CCCCCCCCCceee ccccccce
Cylinder Top Ring Batch ID
1 CCCCCCC
2 CCCCCCC
3 CCCCCCC
4 CCCCCCC
5 CCCCCCC
6 CCCCCCC




DD13 Engine Scuffing Test

Form 26
Top Ring Measurements

Laboratory: CC

| EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCcececeeceeceeeee

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Top Ring
Cylinder Serial Number Ring Tension @ 132 mm (N) Ring Gap @ 132 mm (mm)
1 CCcceeeceecccece S12.1 S12.12
2 CCccceeceeccecce S12.1 S12.12
3 CCCCCCCCcececC S12.1 S12.12
4 CCCCCcceceeecce S12.1 S12.12
5 CCcceeeceeccece S12.1 S12.12
6 CCCccceceecccecce S12.1 S12.12
Top Ring
Cylinder
1 2 3 4 5 6
Rpk (um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Rvk (um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Rz (um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Ra (um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Rk (um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | Si12.12
Ring Rmrl (%) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
17 Before | Face Rmr2 (%) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | Si12.12
Gap Vo ((um*pm)/um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Width (mm) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Peak Height (um) | S12.12 | s12.12 | s12.12 | s12.12 | s12.12 | s12.12
Peak Height Location (mm) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
To0 0.2 mm Diff (um) | S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
To 2.75 mm Diff (um) | S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Back of Ring width (Top-Bottom) (mm) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | Si12.12
Ring Thickness (Front-Rear) (mm) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12




DD13 Engine Scuffing Test

Form 27
Top Ring Measurements —Continued

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC | Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Top Ring
Cylinder
1 2 3 4 5 6
Rpk (um) S12.12 | s12.12 | s12.12 | s12.12 | S12.12 | S12.12
Rvk (um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Rz (um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Ra (um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
RK (um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Ring Rmrl (%) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
180° From | Face Rmr2 (%) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Gap Vo ((Lm*pm)/pm) S12.12 | s12.12 | s12.12 | s12.12 | s12.12 | s12.12
Width (mm) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Peak Height (um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Peak Height Location (mm) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
T0 0.2 mm Diff (um) | S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
To 2.75 mm Diff (um)| S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Back of Ring width (Top-Bottom) (mm) | S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Ring Thickness (Front-Rear) (mm) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Top Ring
Cylinder
1 2 3 4 5 6
Rpk (um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Rvk (um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Rz (um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Ra (um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Rk (um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
. Rmrl (%) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
L After E;rc‘g Rmr2 (%) S12.12 | S12.12 | Si2.12 | S12.12 | S12.12 | Si2.12
Gap Vo ((um*pm)/um) S12.12 | s12.12 | s12.12 | s12.12 | s12.12 | s12.12
Width (mm) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Peak Height (um) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
. Location (mm) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Peak Height -
To 0.2 mm Diff (um) | S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
To 2.75 mm Diff (um)| S12.12 | S12.12 | S12.12 [ S12.12 | S12.12 | S12.12
Back of Ring width (Top-Bottom) (mm) | S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
Ring Thickness (Front-Rear) (mm) S12.12 | S12.12 | S12.12 | S12.12 | S12.12 | S12.12
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Form 28
2" Ring Measurements

Laboratory: CC

| EOT Date: YYYYMMDD

EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCeeeeeeccececcececceccee

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

2" Ring
Cylinder Serial Number Ring Tension @ 132 mm (N) Ring Gap @ 132 mm (mm)

1 CCCCCCcceeceece S12.1 S12.12

2 CCCCCCCCCCCCC S12.1 S12.12

3 CCCCCcceceeeece S12.1 S12.12

4 CCCCCcceeeccce S12.1 S12.12

5 CCCCCCCcccceece S12.1 S12.12

6 CCCCCccceeceeccece S12.1 S12.12

2" Ring
Cylinder
1 2 3 4 5 6

1" Before . Face \{\lidth.(mm) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
Gap Witness Line Width (mm) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
Base Angle (°) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
o Face Width (mm) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
180G§|;°m Witness Line Width (mm) | S12.12 | Si2.12 | si2.12 | Si2.12 | S12.12 | sSi12.12
Base Angle (°) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
Face Width (mm) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
1" After Gap| Witness Line Width (mm) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12

Base Angle (°)

S12.12 S12.12 S12.12

S12.12 S12.12 S12.12
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Form 29
Oil Ring Measurements

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC | Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCeeeeceeccceccccecccece

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeeeece

Oil Ring

Cylinder Serial Number Ring Tension @ 132 mm (N) Ring Gap @ 132 mm (mm)

1 CCcceececeeeccee S12.1 S12.12

2 CCCCCCcceecee S12.1 S12.12

3 CCCCCCccceeccee S12.1 S12.12

4 CCCCCCcceecee S12.1 S12.12

5 CCCCCCccceeccee S12.1 S12.12

6 CCCCccceceeeccee S12.1 S12.12

Qil Ring
Cylinder
1 2 3 4 5 6

Gap Between Rails (mm) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
1" Before Ring \_Nidt_h (mm) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
Gap Top Rail Width (mm) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
Bottom Rail Width (mm) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
Rail Height Differential (um) | S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
Gap Between Rails (mm) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
o Ring Width (mm) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
lsoGggom Top Rail Width (mm) S12.12 | sS1212 | sSi1212 | si212 | sizi12 | siza2
Bottom Rail Width (mm) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
Rail Height Differential (um) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
Gap Between Rails (mm) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
Ring Width (mm) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
1" After Gap Top Rail Width (mm) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
Bottom Rail Width (mm) S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
Rail Height Differential (um) [ S12.12 S12.12 S12.12 S12.12 S12.12 S12.12
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Form 30
Liner and Piston Cooling Jet Measurements

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC | Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCeeeeceeccceccccecccece

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeeeece

Liner

Cylinder Serial Number

1 CCCccceeececcce
CCCCCcceecececcece
CCCCCCceceece
CCCCcceeececcece
CCCCCCCcCceece
CCCCcceeececcece

(o208 [62 ] F= (OS] |\

Liner

Cylinder

Average of Surface
Traces at 0°, 90°,
180° and 270°

Ra (um)

3

4

S12.12

S12.12

S12.12

S12.12

S12.12

S12.12

Rk (um)

S12.12

S12.12

S12.12

S12.12

S12.12

S12.12

Rmrl (%)

S12.12

S12.12

S12.12

S12.12

S12.12

S12.12

Rmr2 (%)

S12.12

S12.12

S12.12

S12.12

S12.12

S12.12

RpK (um)

S12.12

S12.12

S12.12

S12.12

S12.12

S12.12

Rvk (um)

S12.12

S12.12

S12.12

S12.12

S12.12

S12.12

Vo ((pm*pm)/um)

S12.12

S12.12

S12.12

S12.12

S12.12

S12.12

Crosshatch Angle (°)

S12.1

S12.1

S12.1

S12.1

S12.1

S12.1

P-Tube

Cylinder Serial Number

1 CCCcceceeceececce
CCCCccecececccecce
CCcccececececcecce
CCcceeceeeccece
CCccceeeeeccece
CCccceececeeccece

oo~ |wN

P-Tube

Cylinder

1 2 3 4 5 6

S12.12 S12.12 S12.12 S12.12 S12.12 S12.12

Hole Diameter (mm)
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Form 31
Downtime & Maintenance Summary

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM
Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC | Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeeeeceeec

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Number of Downtime Occurrences S12 e

Test . Cranking

Hours Date Downtime Events Reasons

HHH:MM [YYYYMMDD | HHH:MM | SI2 | CCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCT
HHH:MM [YYYYMMDD | HHH:MM | _SI2 | CCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCC
HHH:MM [YYYYMMDD | HHH:MM | S12 | CCCOCCCCCCCCCCCCCCCCCCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCC
HHH:MM [YYYYMMDD | HHH:MM | SI2___| CCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCC
HHH:MM [YYYYMMDD | HHH:MM | _ SI2___| CCCOCCCCCCCCCCCCCCCCCCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCT
HHH:MM [YYYYMMDD | HHH:MM | _ SI2___| CCCOCCCCCCCCCCCCCCCCCCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCT
HHH:MM [YYYYMMDD | HHH:MM | SI12___| CCCOCCCCCCCCCCCCCCCCCCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCT
HHH:MM [YYYYMMDD | HHH:MM | _ SI2 | CCCOCCCCCCCCCCCCCCCCCCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCC
HHH:MM [YYYYMMDD | HHH:MM | _ SI2 | CCCOCCCCCCCCCCCCCCCCCCCOCCOCCCCCCCCCCCCCCCCOCCCCCCCCCCCCCCCCCCCOCCOCCT
HHH:MM [YYYYMMDD | HHH:MM | SI2 | CCCOCCCCCCCCCCCCCCCCCCCOCCCCCCCCCCCCCCCCCCCOCCCCCCCCCCCCCCCCCCCOCCOCCT
HHH:MM [YYYYMMDD | HHH:MM | SI2___| CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCC
HHH:MM [YYYYMMDD | HHH:MM | _SI2___| CCCOCCCCCCCCCCCCCCCCCCCOCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCT
HHH:MM [YYYYMMDD | HHH:MM | SI2___| CCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCC
HHH:MM [YYYYMMDD | HHH:MM | _ SI2 | CCCOCCCCCCCCCCCCCCCCCCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCC
HHH:MM [YYYYMMDD | HHH:MM | SI2___| CCCOCCCCCCCCCCCCCCCCCCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCC
HHH:MM [YYYYMMDD | HHH:MM | _ SI2___| CCCOCCCCCCCCCCCCCCCCCCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCT
HHH:MM [YYYYMMDD | HHHLMM | SI2___| CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCC
HHH:MM [YYYYMMDD | HHH:MM | _SI2___| CCCOCCCCCCCCCCCCCCCCCCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCT
HHH:MM [YYYYMMDD | HHH:MM | SI2___| CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCC
HHH:MM [YYYYMMDD | HHH:MM | _ SI2___| CCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCT
HHH:MM [YYYYMMDD | HHH:MM | _ SI2 | CCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCT
HHH:MM [YYYYMMDD | HHH:MM | SI2___| CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCC
HHH:MM [YYYYMMDD | HHH:MM | SI2 | CCCOCCCCCCCCCCCCCCCCCCCCCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCT
HHH:MM [YYYYMMDD | HHH:MM | SI2 | CCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCOCCT
HHH:MM | YYYYMMDD | HHH:MM | SI2 | CCCOCCCCCCCCCCCCCCCCCCCOCCOCCCCCCCCCCCCCCCCOCCCCCCCCCCCCCCCCCCCOCCOCCT

Total Downtime (hours)
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Form 32
Test Comments

Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:MM

Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeeee

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

Number of Comment Lines S12

CCCCCCCCCCCCCCCCCCCeecececececececeeeecececececececececeecececececececeeceecececececececececececececeececeecce

CCCCCCCCCCCCCCCLLreeeeeeeereecceececeeeeeeccecececececcecececccecceceeccececcecccecceccecccecce

CCCCCCCCCCCCCCCCCCCCeeeeeeereeececeeeeeeeeecececeeceeeccececececeececceeccecceccecceccececece

CCCCCCCCCCCCCCCCCCCCeeeeeeereeececeeeeeeeeececeeeceeececcececeececceecceccccececccecece

CCCCCCCCCCCCCCCCCCCCeeeeeeeeeeecececeeeeeeceecececeeceeeececececececececeeccececececeecceccecece

CCCCCCCCCCCCCCCCCrCeeeeeeereeeeceeeeeeeeececeececeeeececceecececececcececcecececceccecce

CCCCCCCCCCCCCCCCCCCCeeeeeeeeeeeeceeeeeeeececeeececeeeeceecececececececceccecececcecececece

CCCCCCCCCCCCCCCCCLCCLCCeeeeeeeeeeeceeeeeeeeecececeeceeeecececeecececeeeccecececececeeece

CCCCCCCCCCCCCCCLLrLeeeeeeeeeeecececeeeeeececcececececeececececcceccceeeccececceccecceccecececcecce

CCCCCCCCCCCCCCCCCCCCCCeeCeereeecececececeeeeeecececececeeeecececeececeeeececeecececeeccecceccecce

CCCCCCCCCCCCCCCLLrreeeeeeeeeeeccececeeeceececcecececcecccececceccccecceeccceccecceccececccecce

CCCCCCCCCCCCCCCCCCCCCCCCCCCCeCcCceecCceceecececeececeeecececeeececeeecececeecceceececeececececce

CCCCCCCCCCCCCCCLCCCCCCCCCCCCCCCCCecCcCceecececeecececeeececeeececeeecececeececececececeececeecce

CCCCCCCCCLLLreeerreecceceeeeeeeccecceeccceecececceccececceccceccceccececcceccecceccececccecce

CCCCCCCCCCCCCCCCCLLeeeeeerreeeeceeeeeeeeccececececeeeececceececececceccececceccececceccecce

CCCCCCCCCCCCCCCCCreeeeeeeeeeeceeeceeeeececececececeececececceeccececcececceccececceccecececceccecce

CCCCCCCCCCCCCCCcececeeececececececececeeeccecececececececececcececececececececececececececececececececececececececce

CCCCCCCCCCCCCCCCCCCCCeeeeeereeececeeeeeeeeecececeeeeeecececececeececcececececcecececcececece

CCCCCCCCCCCCCCCCLrreeeeeeeeeeecceceeceeeeececcececececeeecececceecceeccecccecceccececceccececcecce

CCCCCCCCCCCCCCCCLrreeeeeeeeeeeccecececeeeeececceceecceecececceecceecceccceccececcecceccececececece

CCCCCCCCCCCCCCCCCCCCCeeeCeeeeeeeceeeeeeeeecececeeceeeecececececeececeececececececcecceece

CCCCCCCCCCCCCCCCCLCCCCeCeeeereeeeceeeeeeeeececeececeeeeceececececececececececeeccecececece

CCCCCCCCCCCCCCCLLrreeeeeeeeeeecececeeeeeececcecececcecceececcceccceececcecececceccecceccecccecce

CCCCCCCCCCCCCCCCCCCCCececececececeeeeececececececeeceececececececeeecececeececececeececeececececcececece

CCCCCCCCCCCCCCCCCreeeeeeeeeeecceceeeeeeececcececececeeecececcececcecececccecceccececcecececce
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Form 33
Test Fuel Analysis (Last Batch)
Laboratory: CC | EOT Date: YYYYMMDD EOT Time: HH:-MM
Test Number: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC Test Length: S1234

Oil Code: CCCCCCCCCCCCCCCCCCCeeeeeeececeecececececece

Formulation Stand Code: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe

Fuel Supplier: CCCCCCCCCCCCCCCCCCCC | Fuel Batch ID: CCCCCCCCCCCCCCCC
Measurement Specs. Analysis Test Method
New EOT
Total Sulfur®, ppm 7-15 S12.12 [ s12.12 D 5453
Gravity”, °API 34 -37 S12.1 | S12.1 D 4052

A Measurements are stand samples.
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