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Sequence VIB
Form 3

Summary of Test Method

The Sequence VIB is an engine dynamometer test that measures a lubricant’s
ability to improve the fuel economy of passenger cars and light-duty trucks. The method
compares the performance of a test lubricant to the performance of a baseline lubricant
over five different stages of operation.

A 1993 Ford 4.6L spark ignition, V-8 cylinder design,4-cycle engine is used as
the test apparatus. The engine incorporates overhead camshafts, a cross-flow, fast-burn
cylinder head design, two valves per cylinder, and an electronic port fuel injection.

The Sequence VIB test incorporates a flush and run type procedure. Each test
consists of two 5-stage fuel economy measurements on baseline oil (BC), one at the
beginning of the test and one at the end. The test oil is evaluated in between the two
baseline runs. The test oil is initially aged during 16 hours of engine operation at 1500
r/min and 125°C oil temperature. After the initial aging, a 5-stage fuel economy
measurement is taken. The test oil is then aged an additional 80 hours at an engine speed
of 2250 r/min and 135°C oil temperature. Following this final aging, the test oil once
again goes through a 5-stage fuel economy measurement. The two fuel economy
measurements taken on the baseline oil (BC) and a final value for Fuel Economy
Improvement is calculated for the test oil.

Below is a summary of the operation conditions for the aging and 5-stage fuel economy
portions of the test.

Fuel Economy Measurement and Aging Condition

FE Speed Torque (N-m) | Oil Temp. (°C) Coolant Temp. (°C)
Stage (r/min)
1 1500 98 125 105
2 800 26 105 95
3 800 26 70 60
4 1500 98 70 60
5 1500 98 45 45

Aging | Speed (r/min) | Torque (N-m) | Oil Temp. (°C) Coolant Temp. (°C)
Stage

1 1500 98 125 105

2 2250 98 135 105




Sequence VIB
Form 4
Test Result Summary
Non-Reference & Reference QOil Tests

Lab: LAB | Date Completed: DTCOMP | Time Completed: ~ EOTTIME

Test Number

Test Stand: STAND |Runs On The Stand: STRUN |Engine No. ENGNO | Runs on Engine: ENRUN

Oil Code: OILCODE | Engine Serial Number: ENGSN

Formulation/Stand Code: FORM

Test Documentation

BC Before Test Oil BC After
Start Date BCBSDTE DTSTRT BCASTDT
Start Time BCBSTIM STRTIME BCASTTM
End Date BCBEDTE TODTE DTCOMP
End Time BCBETIM TOTIM EOTTIME
Oil Test Length, hhh:mm BCBTLEN TOLEN BCATESTL
Calibration Oil Batch BCOILBT
Flush Oil Batch BCFOILBT

Laboratory Qil Code

SAE Viscosity Grade

TMC Qil Code (Reference Qil Tests Only)

LABOCODE

SAEVISC

IND

V40NEW

New Oil Viscosity @ 40 °C, cSt

New Oil Viscosity @ 100°C, cSt

Aged (80 h) Qil Viscosity @ 40 °C, cSt

Aged (80 h) Oil Viscosity @ 100°C, cSt

VI0ONEW
V40A80H
VI100A80H

Total Test Length, hhh:mm TESTLEN
Total Engine Hours @ EOT ENHREND
Most Recent Fuel Batch FUELBTID
Overall Results
BC Oil Test Oil

Before After Phase I Phase 11
Fuel
Consumed, kg BCIKG BC2KG TO1KG TO2KG
Shif Deli, % I
Fuel Economy Improvement, % FEII FEI2
FEI Industry Correction Factor, % FEIICF FEI2CF
FEI Severity Adjustment, % (non-reference tests only) FEIISA FEI2SA
FEI Final Result, % FEI1FNL FEI2FNL

Total Oil Consumption, mL

TOTOCON




Sequence VIB
Form 5
Operational Data Analysis

Lab: LAB | Date Completed: DTCOMP | Time Completed: EOTTIME
Test Number
Test Stand: STANL| Runs On The Stand: STRUN | Engine No. ENGNO | Runs on Engine: ENRUN

Oil Code: OILCODE

Formulation/Stand Code: FORM

Computed Averages

Nominal Weighted Fuel
BSFC BSFC Power Weight Consumed
Qil Stage kg/kW-h C.V.% kW Factor Kg
1 BFCARBIA | BFCCRBIA 15.39 0.0802 WFC RBIA
f BC 2 BFCARB2A | BFCCRB2A 2.18 0.0787 WFC_RB2A
Be (g?l Test 3 BFCARB3A | BFCCRB3A 2.18 0.0848 WEFC RB3A
4 BFCARB4A | BFCCRB4A 15.39 0.0864 WFC _RB4A
5 BFCARBSA | BFCCRBS5A 15.39 0.0699 WFC_RB5A
Total Fuel Consumed BCIKG
Computed Averages
Nominal Weighted Fuel
BSFC BSFC Power Weight Consumed
Oil Stage kg/kW-h C.V.% kW Factor Kg
1 BFCARCIA | BFCCRCIA 15.39 0.0802 WFC_RCI1A
Test 2 BFCARC2A | BFCCRC2A 2.18 0.0787 WFC_RC2A
Qil 3 BFCARC3A | BFCCRC3A 2.18 0.0848 WFC_RC3A
Phase | 4 BFCARC4A | BFCCRC4A 15.39 0.0864 WFC_RC4A
5 BFCARC5A | BFCCRC5A 15.39 0.0699 WFC _RC5A
Total Fuel Consumed TOIKG




Sequence VIB
Form 6
Operational Date Analysis

Lab: LAB

| Date Completed: DTCOMP

| Time Completed: EOTTIME

Test Number

Test Stand: STAND | Runs On The Stand: STRUN

| Engine No. ENGNO

| Runs on Engine: ENRU

Oil Code:

OILCODE

Formulation/Stand Code: FORM

Computed Averages
BSFC BSFC Nominal Weight Weighted Fuel
Oil Stage kg/kW-h C.V.% Power kW Factor Consumed kg
1 BFCARDIA | BFCCRDIA 15.39 0.0802 WFC_RDIA
Test 2 BFCARD2A | BFCCRD2A 2.18 0.0787 WFC_RD2A
Oil 3 BFCARD3A | BFCCRD3A 2.18 0.0848 WFC _RD3A
Phase 11 4 BFCARD4A | BFCCRD4A 15.39 0.0864 WFC_RD4A
5 BFCARDSA BFCCRDS5A 15.39 0.0699 WFC_RDSA
Total Fuel Consumed TO2KG
Computed Averages
BSFC BSFC Nominal Weight Weighted Fuel
Oil Stage kg/kW-h C.V.% Power kW Factor Consumed kg
1 BFCARATA BFCCRAIA 15.39 0.0802 WFC_RAIA
BC 2 BFCARA2A BFCCRA2A 2.18 0.0787 WFC_RA2A
After Test 3 BFCARA3A | BFCCRA3A 2.18 0.0848 WFC RA3A
Oil 4 BFCARA4A | BFCCRA4A 15.39 0.0864 WFC_RA4A
5 BFCARASA BFCCRASA 15.39 0.0699 WFC_RASA
Total Fuel Consumed BC2KG




Sequence VIB
Form 7
General Parameter Listing

Lab: LAB | Date Completed: DTCOMP | Time Completed:  EOTTIME

Test Number

Test Stand: STAND| Runs On The Stand: STRUN | Engine No. ENGNO | Runs on Engine: ENRUN

Qil Code: OILCODE

Formulation/Stand Code: FORM

16 Hour Aging
1. Speed, r/min 1500 £5 ARPMI16H XRPM16H IRPM16H
2. Torque, N-m 98 £0.10 ALD16H XLD16H ILD16H
3. Oil Gallery Temperature, °C 125 £2 AOGTI16H XOGTI16H IOGT16H
4. Coolant Inlet Temperature, °C 105 +2 ACINTI6H | XCINTI16H | ICINT16H
5. Oil Circulation Temperature, °C Record ASMPTI16H | XSMPTI6H | ISMPT16H
6. Coolant Out Temperature, °C Record ACOT16H XCOT16H ICOT16H
7. Intake Air Temperature, °C 27 £2 AINATI6H | XINATI6H | TINATI6H
8. Fuel to Flowmeter Temperature, °C 20-32 AFTMMI16H | XFTMMIG6H | IFTMMI16H
9. Fuel to Fuel Rail Temperature, °C 20 +2 AFTFR16H | XFTFRI6H | IFTFRI6H
10. Load Cell Temperature, °C Record ALCT16H XLCT16H ILCT16H
11. Oil Heater Temperature, °C 205 max AHEATI6H | XHEATI6H | IHEATIGH
12. Intake Air Pressure, kPa 0.05 +£0.02 AINAPI16H | XINAPI6H | IINAPI6H
13. Fuel to Flowmeter Pressure, kPa 100 min AFPMMI16H | XFPMMI6H | IFPMMI16H
14. Fuel to Fuel Rail Pressure, kPa 205-310 AFPFRI6H | XFPFRI6H | IFPFRI6H
15. Intake Manifold Pressure, kPa abs. Record AINTVI6H | XINTVI6H | TINTVI6H
16. Exhaust Back Pressure, kPa abs. 104 £0.20 AEXBPI6H | XEXBPI6H | IEXBPI6H
17. Engine Oil Pressure, kPa Record AOGP16H XOGP16H I0OGP16H
18. Coolant Flow, L/min 130 +4 AMCF16H XMCF16H IMCF16H
19. Fuel Flow, kg/h Record AFFLO16H | XFFLOI6H | IFFLOI16H
20. Intake Air Humidity, grains/kg 11.4+0.8 AINAH16H | XINAHI6H | IINAHI6H
21. Air/Fuel Ratio Record AAFR16H XAFRI16H IAFR16H
22. Crankcase Pressure, kPa 0.00 £0.25 ACCV16H XCCV16H ICCV16H

A Based on a minimum of one determination per hour




Sequence VIB

Form 8

General Parameter Listing

Lab: LAB

| Date Completed: DTCOMP

| Time Completed:

EOTTIME

Test Number

Test Stand: STANI Runs On The Stand: STRUN

| Engine No. ENGNO

| Runs on Engine: ENRUN

QOil Code: OILCODE

Formulation/Stand Code: FORM
80 Hour Aging
1. Speed, r/min 2250 +5 ARPMSOH XRPMSOH IRPM80OH
2. Torque, N-m 98 +0.10 ALDSOH XLDSOH ILDSOH
3. Oil Gallery Temperature, °C 13542 AOGTS80H XOGT80H I0OGT80H
4. Coolant Inlet Temperature, °C 105 +2 ACINT80H | XCINT80H | ICINT80H
5. Oil Circulation Temperature, °C Record ASMPT80H | XSMPT80H | ISMPT80H
6. Coolant Out Temperature, °C Record ACOT80H XCOT80H ICOT80H
7. Intake Air Temperature, °C 27 £2 AINAT80H | XINATSOH IINAT80H
8. Fuel to Flowmeter Temperature, "C 20-32 AFTMMS80H | XFTMMS80H | IFTMMS80H
9. Fuel to Fuel Rail Temperature, °C 20 £2 AFTFR80H | XFTFRSOH | IFTFR80H
10. Load Cell Temperature, °C Record ALCTS0H XLCT80H ILCT80H
11. Oil Heater Temperature, °C 205 max AHEATS80H | XHEAT80H | IHEATSOH
12. Intake Air Pressure, kPa 0.05 £0.02 AINAPSOH | XINAPSOH | IINAPSOH
13. Fuel to Flowmeter Pressure, kPa 100 min AFPMMSOH | XFPMMS80H | IFPMMS8OH
14. Fuel to Fuel Rail Pressure, kPa 205-310 AFPFR80H | XFPFR80H IFPFR80H
15. Intake Manifold Pressure, kPa abs. Record AINTV80H | XINTV8OH | IINTV80H
16. Exhaust Back Pressure, kPa abs. 104 £ 0.20 | AEXBPSOH | XEXBP80H | IEXBPS8OH
17. Engine Oil Pressure, kPa Record AOGP80H XOGP80H I0OGP80H
18. Coolant Flow, L/min 130+4 AMCF80H XMCF80H IMCF80H
19. Fuel Flow, kg/h Record AFFLO8S0H | XFFLOSOH | IFFLOS0H
20. Intake Air Humidity, grains/kg 11.4 +0.8 AINAHS0H | XINAHSOH | IINAH80H
21. Air/Fuel Ratio Record AAFR80H XAFR80H IAFR80H
22. Crankcase Pressure, kPa 0.00 +0.25 ACCV80H XCCV80H ICCV80H

A Based on a minimum of one determination per hour




Form 9

Sequence VIB

General Parameter Summary

Lab: LAB

| Date Completed: DTCOMP

| Time Completed: EOTTIME

Test Number

Test Stand: STAND Runs On The Stand: STRUN | Engine No. ENGNO

| Runs on Engine: ENRUN

Oil Code:

OILCODE

Formulation/Stand Code: FORM

BC Before Test Oil

General Parameters

Stage
Spec 1 2 3 4 5

1. Oil Circulation Record OCT RBO1| OCT _RB02|OCT_RB03|OCT RB04| OCT RBO5
2. Coolant Out Temperature, Record COT RBO1| COT RB02[{COT RBO03|COT RB04| COT RBO5
3. Fuel to Flowmeter 20-32 FFT RBO1 | FFT RB02 | FFT RBO03 | FFT RB04 | FFT RB0S
4. Delta Fuel to Flowmeter <4 FFTDRBO1 | FFTDRB02| FFTDRB03 | FFTDRB04 | FFTDRBO5
5. Test Cell Temperature, Record TCT RBO1 | TCT RB02| TCT RB03 | TCT RB04| TCT RB05
6. Load Cell Temperature, Record |LCT RBOI|LCT RB02|LCT RB03 |LCT RB04| LCT RBO05
7. Delta Load Cell <12 LCTDRBO1| LCTDRBO:|LCTDRB03 | LCTDRB04| LCTDRBO:
8. Oil Heater Temperature, 205 max |OHT RBOI| OHT RBOZ{OHT RB03|OHT RB04| OHT RBO:
9. Intake Air Pressure, kPa 0.05+£.02 | IAP_RBO1 | IAP_RBO2 | IAP_RBO03 | IAP_RB04 | IAP_RB05
10. Fuel to Flowmeter 100 min | FFP_RBOI | FFP_RB02 | FFP_RBO03 | FFP_RB04 | FFP_RB05
11. Fuel to Fuel Rail 205-310 | FFRPRBO1 | FFRPRB02| FFRPRB03 | FFRPRB04 | FFRPRB05
12. Intake Manifold Record IMP_RBO1 | IMP_RB02 | IMP_RB03 | IMP_RB04 | IMP_RBO05
13. Engine Oil Pressure, kPa Record EOP RBO1 | EOP RB02(EOP RB03 | EOP RB04 | EOP RBO05
14. Coolant Flow, L/min 130 +4 CFLORBOI| CFLORBOZ| CFLORB03 | CFLORB04| CFLORBO?
15. Intake Air Humidity, 11.4 +£0.8 |IAH RBO1| IAH RB02|IAH RBO03 [ IAH RB04 | IAH RBO05
16. Crankcase Pressure, kPa | 0.00 £0.25 |CCV_RBO1| CCV_RB0z|CCV_RB03 |CCV_RB04| CCV_RBO:
17.Blowby,L/min ® Record | BLBYBOI

18. Barometric Pressure, Record BAP_RBO1| BAP_RB02| BAP_RB03 | BAP_RB04| BAP_RB05

A . . . s .
Difference between the maximum stage average reading of the entire test and the individual stage average readings

BN

ot required by test procedure




Sequence VIB

Form 10

General Parameter Summary

Lab: LAB | Date Completed: DTCOMP

| Time Completed: EOTTIME

Test Number

Test Stand: STANC| Runs On The Stand: STRUN | Engine No. ENGNO

| Runs on Engine: ENRUN

Oil Code: OILCODE

Formulation/Stand Code: FORM

Test Oil Phase |

General Parameters

Stage
Spec 1 2 3 4 5
1. Oil Circulation Temperature, °C Record OCT_RCO) OCT_RCO OCT_RC( OCT_RCOH OCT_RCO
2. Coolant Out Temperature, °C Record COT RCO| COT_RCO| COT_RC(|COT _RC0{ COT_RCO
3. Fuel to Flowmeter Temperature, °C 20-37 | FFT_RCO| FFT_RC03 FFT_RCO|FFT_RCO04 FFT_RCO:
4. Delta Fuel to Flowmeter Temp., °C A <4 FFTDRCO| FFTDRC0| FFTDRC(| FFTDRC0{ FFTDRCO
5. Test Cell Temperature, °C Record TCT RCO| TCT RCO| TCT RCC|TCT RC04 TCT RCO.
6. Load Cell Temperature, °C Record LCT RCO| LCT RCO] LCT RCC|LCT RCO4LCT RCO.
7. Delta Load Cell Temperature, °C <12 LCTDRC(| LCTDRC(Q LCTDRC(| LCTDRCO| LCTDRC(
8. Oil Heater Temperature, °C 205 max | OHT_RCC| OHT_RCOl OHT_RC(| OHT_RCO{ OHT_RC0
9. Intake Air Pressure, kPa 005+ 02 |AP_RCOI| IAP_RC02 IAP_RCO:|IAP_RCO4| IAP_RCOS
10. Fuel to Flowmeter Pressure, kPa 100 min FFP_RCOI} FFP_RCOZ FEP_RCO/ FEP_RCOH FEP_RCO:
11. Fuel to Fuel Rail Pressure, kPa 205 — 310 FFRPRCO | FFRPRC0] FFRPRC( | FFRPRCO0:| FFRPRCO:
12. Intake Manifold Pressure, kPa abs. Record | ™MP-RCO| IMP RCO3 IMP_RCO}IMP_RCO4 IMP_RCO:
13. Engine Oil Pressure, kPa Record EOP_RCO| EOP_RC0] EOP_RC(|EOP_RC04 EOP_RCO.
14. Coolant Flow, L/min 130 + 4 CFLORCC(| CFLORC0| CFLORC(| CFLORCO0{ CFLORCO
15. Intake Air Humidity, grains/kg 11.4+0.8 IAHRCO| TAH_RCOY TAH_RCO| IAH_RCOJ IAH_RCO:
16. Crankcase Pressure, kPa 0.00 £ 0.25 COV_REL COVREY CEV_REGCCY_REY) CEVRED
17. Barometric Pressure, kPa Record | BAP-RCO| BAP_RCO] BAP_RC(|BAP_RCO{ BAP_RCO

A Difference between the maximum stage average reading of the entire test and the individual stage average readings




Sequence VIB

Form 11

General Parameter Summary

Lab: LAB

\ Date Completed:

DTCOMP

| Time Completed: EOTTIME

Test Number

Test Stand: STAND\ Runs On The Stand: STRUM | Engine No. ENGNO

\ Runs on Engine: ENRUM

Qil Code: OILCODE

Formulation/Stand Code: FORM

Test Qil Phase 11
General Parameters
Stage
Spec 1 2 3 4 5
1. Qil Circulation Temperature, °C Record |OCT_RDOJOCT_RDOZOCT_RDOJOCT_RDOYOCT_RDO
2. Coolant Out Temperature, °C Record |COT_RDOICOT RDOZ[COT RD0O3COT RD04COT _RDO
3. Fuel to Flowmeter Temperature, °C 50.33  |FFT_RDOIFFT RD02 [FFT_RDO3|FFT_RD04 FFT_RDO3
4. Delta Fuel to Flowmeter Temp., °C <4  |FFTDRDOIFFTDRDO2(FFTDRDOIFFTDRD04 FFTDRDO
5. Test Cell Temperature, °C Record |TCT_RDOITCT RD02(TCT RDO3TCT RD04 TCT_RDO;
6. Load Cell Temperature, °C Record |LCT_RDOILCT RD02|LCT RDOILCT RD04LCT RDO;
7. Delta Load Cell Temperature, °C A <12 |LCTDRDOLCTDRDO:|LCTDRDO{LCTDRDOJLCTDRDC
8. Oil Heater Temperature, °C 205 max_|OHT_RDOOHT RDOZ|OHT RDOJOHT RDOJOHT_RDO
9. Intake Air Pressure, kPa 0.05 4 .02 |TAP_RDOI[AP_RDO2 [IAP_RD03|IAP_RDO4| IAP_RDOS
10. Fuel to Flowmeter Pressure, kPa 100 min |FFP_RDOIFFP_RDO2|FFP_RDO3| FFP_RDO4 FFP_RDO3
11. Fuel to Fuel Rail Pressure, kPa 205 — 310 |FFRPRDOIFFRPRDO2 FFRPRDO3 FFRPRDO4 FFRPRDO:
12. Intake Manifold Pressure, kPa abs. Record |MP_RDOIIMP_RDO2|IMP_RDO3)IMP_RD04 IMP_RDO3
13. Engine Oil Pressure, kPa Record |EOP_RDOIEOP RD02(EOP_RDOJEOP_RD04 EOP_RDO]
14. Coolant Flow, L/min 13044 |CFLORDOICFLORDO:|CFLORDO}CFLORDO§CFLORDO
15. Intake Air Humidity, grains/kg 11.4 4+ 0.8 |IAH_RDOTIAH_RDO2|IAH_RDO3IAH_RD04 IAH_RDO3
16. Crankcase Pressure, kPa 0.00 < 0.25 |CCV_RDOLCCV_RDOZ|CCV_RDOJCCV_RDOJCCV_RDO
17. Barometric Pressure, kPa Record |BAP_RDOIBAP_RDO2/BAP_RD0IBAP_RDO4BAP_RDO

A Difference between the maximum stage average reading of the entire test and the individual stage average readings



Sequence VIB
Form 12

General Parameter Summary

Lab: LAB | Date Completed: DTCOMP

\ Time Completed: EOTTIME

Test Number

Test Stand: STANI Runs On The Stand: STRUM | Engine No. ENGNO

\ Runs on Engine: ENRUN

Qil Code: OILCODE

Formulation/Stand Code: FORM

BC After Test Qil
General Parameters
Stage

Spec 1 2 3 4 5
o . OCT _RAC| OCT_RA(| OCT RA(| OCT RA(|OCT RAO

1. Oil Circulation Temperature, °C Record - - - - -
2. Coolant Out Temperature, °C Record | COT-RAL COTRA( COT_RAI COT_RA(ICOT RAD
FFT RAO | FFT RAO| FFT RACQ|FFT RAO|FFT RAO0?

3. Fuel to Flowmeter Temperature, °C 20-32 - - - - -
4. Delta Fuel to Flowmeter Temp., °C <4 FFTDRA(| FFTDRAC| FFTDRA( | FFTDRA(|FFTDRAO.
5. Test Cell Temperature, °C Record | TCT-RAO| TCT_RAO| TCT_RA(| TCT_RAQ| TCT_RAO:
6. Load Cell Temperature, °C Record | FCT-RAO| LCT_RAQ| LCT_RA(| LCT_RAG|LCT_RAQ:
7. Delta Load Cell Temperature, °C <12 LCTDRA(| LCTDRA(| LCTDRA | LCTDRA(|LCTDRAO
8. Oil Heater Temperature, °C 205 max | CHT_RA(| OHT_RA(| OHT_RA | OHT_RA(|OHT_RA0
9. Intake Air Pressure. kPa 0.05+ .02 | AP_RAO| IAP_RAQ:| IAP_RAO | IAP_RAO:|IAP_RAO5
10. Fuel to Flowmeter Pressure, kPa 100 min | TFP-RAO|FFP_RAO FFP_RAO|FFP_RAO-|FFP_RAO:
. FFRPRAO| FFRPRAO | FFRPRA( | FFRPRAO|FFRPRAO:

11. Fuel to Fuel Rail Pressure, kPa 205 - 310

12. Intake Manifold Pressure, kPa abs. Record | MP_RAO|IMP_RAOTIMP_RACHIMP_RAO|IMP_RAO-
13. Engine Oil Pressure, kPa Record |EOP_RAO| EOP_RAO| EOP_RA(| EOP_RAQ|EOP_RAO:
14. Coolant Elow. L/min 130 +4 |CFLORA(| CFLORA(| CFLORA | CFLORA(|CFLORAO
15. Intake Air Humidity, grains/kg 11.4+0.8 |/AHRAO IAH RAOTIAH RACIHTAH RAOIAH_RAO:
16. Crankcase Pressure, kPa 0.00 + 0.25 | CCVRA( CCV_RA(ICCV_RATCCV_RA( CCV_RAD
17. Barometric Pressure, kPa Record | BAP-RA(| BAP_RACIBAP_RA( BAP_RA(|BAP_RAO

A Difference between the maximum stage average reading of the entire test and the individual stage average readings




Sequence VIB
Form 13
Critical Parameter Summary - Stage 1

Lab: LAB

\ Date Completed: DTCOMP

| Time Completed: EOTTIME

Test Number

Test Stand: STAND| Runs On The Stand: STRUN | Engine No. ENGNO

\ Runs on Engine: ENRUN

Qil Code:  OILCODE
Formulation/Stand Code: FORM
BC Before Test Oil
Oil |Coolant| Intake | Fuel
Gallery| In Air Rail EBP Fuel
Speed | Torque| Temp. | Temp, | Temp, | Temp, | kPa Flow AFR | Delta *
Step BSFC r/min | N-m °C °C °C °C 104+ | kg/h | 14.00- | AFR
SPEC | kg/kW-h |1500£2(98+.07|125+1|105+1| 27+2 | 20£2 .17 |Record| 15.00 | <.50
1 BFC RB11|RPM RE LOADRH OGT RE| CINTRB|IAT RBI| FRT RB| EBP RE| FCR RB|AFR RB
2 BFC RBI12| RPM RE LOADRE OGT RE| CINTRB|IAT RBI|FRT RB| EBP RE| FCR RB|AFR RB
3 BFC RBI13| RPM RE LOADRH OGT RE| CINTRB|IAT RBI|FRT RB| EBP RE| FCR RB|AFR RB
4 BFC RB14| RPM RE LOADRH OGT RE| CINTRB|IAT RBI| FRT RB| EBP RE| FCR RB|AFR RB
5 BFC RB15| RPM RE LOADRE OGT RE| CINTRB|IAT RBI[FRT RB| EBP RE| FCR RB|AFR RB
6 BFC RB16( RPM RE LOADRH OGT RE| CINTRB|IAT RBI| FRT RB| EBP RE| FCR RB|AFR RB
AVG. | BFCARBI1/ RPM RE LOADRE OGT RB| CINTRB|IAT RBIJ FRT RB| EBP RE| FCR RB|AFR RB| AFRDRE
SD BFCSRBI1A
C.V. | BFCCRBI/
Test Qil Phase 1
QOil |Coolant| Intake | Fuel
Gallery| In Air Rail EBP Fuel
Speed | Torque | Temp. | Temp, | Temp, | Temp, | kPa Flow | AFR |Delta®
Step BSFC r/min | N-m °C °C °C °C 104+ | kg/h | 14.00- | AFR
SPEC | kg/Kw-h 1500 £2(98 +.07|125+£1|105+1| 27+2 | 20+2 .17 [Record| 15.00 | <.50
1 BFC RC11| RPM R(|LOADR(| OGT R(| CINTRC|IAT RCIFRT RC| EBP RC| FCR RC|AFR RC
2 BFC RC12| RPM R(|LOADR(| OGT R(| CINTRC|IAT RCI| FRT RC| EBP RC| FCR RC|AFR RC
3 BFC RC13| RPM R(|LOADR(| OGT R(| CINTRC|IAT RCIFRT RC| EBP RC| FCR RC[AFR RC
4 BFC RC14| RPM R(|LOADR(| OGT R(| CINTRC|IAT RCI| FRT RC| EBP RC| FCR RC|AFR RC
5 BFC RC15| RPM R(|LOADR(| OGT R(| CINTRC|IAT RCI| FRT RC| EBP RC| FCR RC|AFR RC
6 BFC RC16{ RPM R(|LOADR(| OGT R(| CINTRC|IAT RCI| FRT RC| EBP RC| FCR RC|AFR RC
AVG. | BFCARCI1/ RPM R(JLOADR( OGT R(C| CINTRC|IAT RC]| FRT RC| EBP RC| FCR RC|AFR RC| AFRDR(
SD BFCSRC14
C.V. | BFCCRCI/

A Difference between the maximum stage average reading of the entire test and the individual stage average readings



Sequence VIB
Form 13A
Critical Parameter Summary - Stage 1

Lab: LAB

\ Date Completed: DTCOMP

\ Time Completed: EOTTIME

Test Number

Test Stand: STAND Runs On The Stand: STRU! | Engine No. ENGNO

\ Runs on Engine: ENRUN

QOil Code: OILCODE
Formulation/Stand Code: FORM
Test Oil Phase 11
Coolant | Intake
Oil In Air  (Fuel Rail Fuel
Speed | Torque | Gallery | Temp, | Temp, | Temp, | EBP | Flow | AFR |Delta*
Step BSFC r/min N-m (Temp.°C| °C °C °C kPa kg/h | 14.00-| AFR
SPEC | kg/kW-h {1500 +2|98+.07 | 125+1 | 105+1 | 27+2 | 20+2 (104 +.17|Record| 15.00 | <.50
1 BFC_RD11|RPM RD|LOADRI] OGT RD| CINTRD]|IAT RDI| FRT RD] EBP RD |FCR R] AFR R
2 BFC_RDI12|RPM RD|LOADRI] OGT RD| CINTRDI[IAT RDI|FRT RD] EBP RD |FCR R] AFR R
3 BFC_RDI13|RPM_RD| LOADRIL] OGT RD|CINTRD] IAT RDI| FRT RD]EBP RD |FCR _R] AFR R
4 BFC_RDI4|RPM_RD| LOADRI] OGT RD| CINTRDI[IAT RDI|FRT RD] EBP_RD |FCR R] AFR R
5 BFC RD15|RPM RD| LOADRI] OGT RD]| CINTRDI][IAT RDI| FRT RD] EBP RD |FCR R] AFR R
6 |BFC RDI6|RPM RD|LOADRI] OGT RD|CINTRD]|IAT RDI1| FRT RD] EBP RD |FCR R| AFR R
AVG. |BFCARDIL.|RPM RD|LOADRI OGT RD{CINTRD]|IAT RDI1| FRT RD|EBP RD |FCR Rl AFR R|AFRDR
SD BFCSRD14
C.V. |BFCCRDI:
BC After Test Qil
Coolant | Intake
Oil In Air  |Fuel Rail Fuel
Speed | Torque | Gallery | Temp, | Temp, | Temp, | EBP | Flow | AFR |Delta *
Step BSFC r/min N-m (Temp.°C| °C °C °C kPa kg/h |14.00- AFR
SPEC | kg/kW-h [1500+£2(98+.07| 125+1 | 105+1 | 27+2 | 20+2 |104 £.17|Record| 15.00 | <.50
1 BFC_RA11|RPM_RA|LOADR/ OGT RA|CINTRA]IAT RAI|FRT RA]EBP RAI FCR R|AFR R
2 |BFC_RAI2|RPM_RA|LOADRA OGT RA|CINTRA]IAT RAI1| FRT RA]EBP RAIFCR R|AFR R|
3 BFC_RA13|RPM RA|LOADR/ OGT RA|CINTRA]IAT RAI|FRT RA]EBP RAIFCR R|AFR R
4 BFC_RA14| RPM_RA|LOADR/ OGT RA|CINTRAIIAT RAI|FRT RA]EBP RA]FCR R|AFR R
5 BFC_RA15|RPM_RA|LOADR/ OGT RA|CINTRAIIAT RAI|FRT RA]EBP RA]FCR R|AFR R
6 BFC_RA16| RPM_RA|LOADR/ OGT RA|CINTRA]IAT RAI| FRT RA]EBP _RA]FCR R|AFR R
AVG. |BFCARAI//RPM RA|LOADR/| OGT RA|CINTRAJIAT RA | FRT RA|EBP RAJFCR R|AFR R|AFRDR
SD BFCSRAI1A
C.V. |BFCCRAI/

A Difference between the maximum stage average reading of the entire test and the individual stage average readings.




Sequence VIB
Form 14
Critical Parameter Summary - Stage 2

Lab: LAB

| Date Completed: DTCOMP

| Time Completed: EOTTIME

Test Number

Test Stand: STAN[\ Runs On The Stand: STRU! | Engine No. ENGNO

\ Runs on Engine: ENRUN

0Oil Code: OILCODE

Formulation/Stand Cod@RM

BC Before Test Oil
Intake
QOil Coolant Air |Fuel Raill EBP Fuel
Speed |Torque| Gallery In Temp, | Temp, | kPa | Flow | AFR | Delta*
Step BSFC r/'min | N-m (Temp. °C|Temp, °C| °C °C 104 £ | kg/h |14.00-| AFR
SPEC | kg/kW-h | 800+2 [26+.07| 1051 | 951 | 27+2 | 20+2 .17 |Record | 15.
1 BFC_RB21|RPM_RB|LOADRY OGT _RB2CINTRB2!|IAT RB2| FRT RB:|EBP_RH FCR Rl|AFR_R
2 BFC RB22|RPM RB|LOADRY OGT RBJCINTRB2:| IAT RB2|FRT RB:|EBP RE FCR Rl|AFR R
3 BFC _RB23|RPM RB|LOADRY OGT RBZCINTRB2:[ IAT RB2[FRT RB:[EBP_RE FCR_RIl| AFR R
4 BFC RB24|RPM RB|LOADRY OGT RBJCINTRB2¢|IAT RB2| FRT RB:|EBP RE FCR Rl|AFR R
5 BFC_RB25|RPM_RB|LOADRY OGT RBJCINTRB2:|IAT RB2|FRT RB:|EBP RHE FCR Rl|AFR R
6 BFC RB26|RPM RB|LOADRY OGT RBZJCINTRB2(¢|IAT RB2| FRT RB|EBP RE FCR RI
AVG. |BFCARB2/ LOADRH OGT RBZCINTRB2,| IAT RB2| FRT RB:|EBP_RH

SD BFCSRB2A

C.V. | BFCCRB22
Test OQil Phase 1
Intake
QOil Coolant Air |Fuel Raill EBP Fuel
Speed |Torque| Gallery In Temp, | Temp, | kPa | Flow | AFR | Delta*

Step BSFC r/'min | N-m [Temp. °C{Temp, °C| °C °C 104+ | kg/h [14.00-| AFR
SPEC | kg/kW-h | 800+2 [26+.07| 1051 | 951 | 27+2 | 20+2 .17 |Record|15.00 | <.50

1 BFC_RC21|RPM RC|LOADR(| OGT RC [CINTRC21|{ IAT RC2|FRT RC2EBP R( FCR R( AFR F

2 BFC_RC22|RPM RC|LOADR(| OGT RC [CINTRC22[ IAT RC2|FRT RC2EBP R( FCR R( AFR F

3 BFC RC23|RPM RC|LOADR( OGT RC |CINTRC23| IAT RC2| FRT RC2EBP R( FCR R( AFR F

4 BFC _RC24|RPM RC|LOADR(| OGT RC |CINTRC24 IAT RC2| FRT RC2ZEBP R( FCR RO AFR F

5 BFC_RC25|RPM_RC|LOADR(| OGT RC |CINTRC25 IAT RC2| FRT RC2EBP _R( FCR_R( AFR_F

6 BFC RC26|RPM RC|LOADR( OGT RC |CINTRC2¢ IAT RC2| FRT RC2EBP R( FCR R{ AFR F
AVG. |BFCARC2/RPM_RC|LOADR(| OGT RC [CINTRC24 IAT RC2| FRT RCZEBP_R( FCR_R(] AFR_F| AFRDR
SD BFCSRC2A
C.V. |BFCCRC2/

A Difference between the maximum stage average reading of the entire test and the individual stage average readings.



Sequence VIB

Form 14A

Critical Parameter Summary - Stage 2

Lab: LAB

\ Date Completed: DTCOMP

| Time Completed: EOTTIME

Test Number

Test Stand: STANL| Runs On The Stand: STRUM | Engine No. ENGNO

| Runs on Engine: ENRUN

0Oil Code:

OILCODE

Formulation/Stand Code: FORM

Test Oil Phase 11
Intake
QOil Coolant Air |Fuel Raill EBP Fuel
Speed |Torque| Gallery In Temp, | Temp, | kPa | Flow | AFR |Delta*

Step BSFC r/'min | N-m (Temp. °C|Temp, °C| °C °C 104+ | kg/h (14.00-
SPEC | kg/kW-h | 800+£2 [26+.07| 105+1 | 951 | 27+2 | 20+2 .17 |Record | 15.

1 BFC RD21 | RPM RLC|{LOADR|OGT RD:|CINTRD2] IAT RD2| FRT RD:;| EBP R|FCR RD| AFR F

2 BFC RD22| RPM RLC| LOADR|OGT RD:[CINTRD2] IAT RD2| FRT RD:| EBP R|FCR RD| AFR F

3 BFC RD23 | RPM RLC|LOADR|OGT RD:|CINTRD2] IAT RD2| FRT RD:| EBP R|FCR RD| AFR FE

4 BFC RD24 | RPM RLC|LOADR|OGT RD:|CINTRD24 IAT RD2| FRT RD:| EBP R|FCR RD| AFR F

5 BFC RD25| RPM RLC| LOADR|OGT RD:|CINTRD2] IAT RD2| FRT RD:| EBP R|FCR RD| AFR F

6 BFC RD26| RPM RL| LOADR|OGT RD:|CINTRD2{ IAT RD2| FRT RD:| EBP R|FCR RD| AFR F
AVG. |BFCARD2/ LOADR | OGT RD:|CINTRD24 IAT RD2| FRT RD: " R|FCR_RD|

SD BFCSRD2A
C.V. |BFCCRD2/

BC After Test Qil
Intake
Oil Coolant Air |Fuel Raill EBP Fuel
Speed |Torque| Gallery In Temp, | Temp, | kPa | Flow | AFR | Delta*

Step BSFC r/min N-m (Temp. °C|Temp, °C| °C °C 104 £ | kg/h |14.00-| AFR
SPEC | kg/kW-h | 800+2 |26 +.07[ 105+1 | 95+1 | 27+£2 | 202 .17 [Record|15.00 | <.50

1 BFC_RA21 | RPM_RA| LOADR| OGT_RAZJ CINTRA2| IAT RA2| FRT RA| EBP_R|FCR_RA| AFR R

2 |BFC RA22| RPM_RA|LOADR|OGT RAZCINTRA2|IAT RA2 FRT RA!| EBP R|FCR RA| AFR R

3  |BFC_RA23| RPM_RA|LOADR|OGT RAZJCINTRA2| IAT RA2| FRT RA!| EBP_R|FCR_RA| AFR R

4  |BFC_RA24| RPM_RA|LOADR|OGT RAJCINTRA2|IAT RA2 FRT RA/ EBP R|FCR RA| AFR R

5 |BFC_RA25| RPM_RA|LOADR|OGT RAJCINTRA2|IAT RA2 FRT RA EBP R|FCR _RA| AFR_R

6 BFC RA26( RPM RA[LOADR|OGT RAZ CINTRA2(| IAT RA2| FRT RA!| EBP R|FCR RA| AFR R
AVG. |BFCARA2A RPM RA[{LOADR|OGT RAZCINTRA2[IAT RA2[ FRT RA[ EBP R|FCR RA| AFR F
SD
C.V.

A Difference between the maximum stage average reading of the entire test and the individual stage average readings.



Sequence VIB
Form 15
Critical Parameter Summary - Stage 3

Lab: LAB | Date Completed: DTCOMP | Time Completed: EOTTIME
Test Number
Test Stand: STANd Runs On The Stand: STRUN | Engine No. ENGNO \ Runs on Engine: ENRUN

Oil Code: OILCODE

Formulation/Stand Code: FORM

BC Before Test Oil

Intake
QOil Coolant Air |Fuel Raill EBP Fuel
Speed |Torque| Gallery In Temp, | Temp, | kPa | Flow | AFR

Step BSFC r/'min | N-m [Temp. °C{Temp, °C| °C °C 104 £ | kg/h |14.00-
SPEC | kg/kW-h | 800+2 |26+.07| 701 601 | 27+2 | 20+2 .17 |Record

1  |BFC_RB31|RPM_RB|LOADR|OGT RB.|CINTRB3|IAT RB3| FRT RB:|EBP RI| FCR_RE|AFR R

BFC_RB32|RPM_RB|LOADR| OGT RB.[CINTRB3|IAT RB3| FRT RBEBP Rl| FCR RE|AFR R

BFC RB33 |RPM RB|LOADR|OGT RB.[CINTRB3|IAT RB3| FRT RB|EBP RI| FCR RE|AFR R

BFC RB34 | RPM_RB| LOADR| OGT RB:|CINTRB3|IAT RB3| FRT RB![EBP Rl| FCR RE|/AFR R

BFC RB35|RPM_RB| LOADR| OGT RB:|CINTRB3|IAT RB3| FRT RB!|EBP R][ FCR RE|AFR R

QN |EA|WIN

BFC RB36 | RPM_RB| LOADR| OGT RB:|CINTRB3|IAT RB3| FRT RB![EBP Rl FCR RE|AFR R

AVG. |BFCARB3/
SD BFCSRB3A
C.V. |BFCCRB3/

LOADR CINTRB3

IAT RB3

FRT RB:

Test Oil Phase 1

Delta *

Intake
Oil Coolant Air |Fuel Raill EBP Fuel
Speed |Torque| Gallery In Temp, | Temp, | kPa | Flow | AFR

Step BSFC r/'min | N-m (Temp.°C|Temp, °C| °C °C 104+ | kg/h (14.00-
SPEC | kg/kW-h | 800+2 |26 .07 70=+1 60+1 | 27+2 | 20+2 .17 |Record | 15.00

1 BFC RC31|RPM RC|LOADR | OGT RC!|CINTRC3]IAT RC:| FRT RC3EBP R( FCR R(]JAFR 1

BFC_RC32 | RPM_RC|LOADR| OGT RC:|CINTRC3]IAT RC:| FRT RC{EBP R( FCR RC|AFR I

BFC RC33 | RPM_RC| LOADR | OGT RC|CINTRC33IAT RC:| FRT RC3EBP R( FCR R(JAFR 1

BFC RC34 | RPM_RC| LOADR | OGT RC|CINTRC34IAT RC:| FRT RC3EBP R( FCR R(CJAFR 1

BFC RC35|RPM_RC| LOADR | OGT RC|CINTRC3jIAT RC:| FRT RC3EBP R( FCR R(C]AFR 1

QN || |WIN

BFC_RC36 | RPM_RC|LOADR| OGT RC:|CINTRC3¢IAT RC:| FRT RCIEBP R( FCR RC|AFR I

AVG. |BFCARC34| RPM RC|LOADR | OGT RC:|CINTRC34IAT RC:|FRT RC3EBP R(| FCR R(|AFR I
SD |BFCSRC3A
C.V. |BFCCRC3A

A Difference between the maximum stage average reading of the entire test and the individual stage average readings.

Delta *
AFR
<.50

AFRDR

!




Sequence VIB
Form 15A
Critical Parameter Summary - Stage 3

Lab: LAB | Date Completed: DTCOMP | Time Completed: EOTTIME
Test Number
Test Stand: STANI\ Runs On The Stand: STRUM | Engine No. ENGNO \ Runs on Engine: ENRUN
Qil Code: OILCODE
Formulation/Stand Code: FORM
Test Oil Phase 11
Intake
QOil Coolant Air |Fuel Raill EBP Fuel
Speed |Torque| Gallery In Temp, | Temp, | kPa | Flow | AFR | Delta*
Step BSFC r/'min | N-m (Temp. °C|Temp, °C| °C °C 104 £ | kg/h |14.00-| AFR
SPEC | kg/kW-h | 800+2 26 +.07| 70+1 60+1 27+2 | 20+2 .17 |Record|15.00 | <.50
1 BFC RD31| RPM_RLC| LOADR| OGT_RD:|CINTRD3| IAT RD3| FRT RD | EBP_RI[FCR RLC|AFR F
2 BFC RD3Z| RPM_RLC| LOADR| OGT_RD:|CINTRD3] IAT RD3| FRT RD | EBP_RI[FCR RLC|AFR F
3 BFC RD3Z| RPM_RLC| LOADR| OGT RD:|CINTRD3] IAT RD3| FRT RD |EBP RI[FCR RL|AFR F
4 BFC_RD3‘| RPM _RL|LOADR|OGT RD:|CINTRD3{ IAT RD3| FRT RD |EBP RI/FCR RL|AFR F
5 BFC RD3:| RPM RLC|LOADR|OGT RD:|CINTRD3{ IAT RD3| FRT RD |EBP RI/FCR RL|AFR F
6 BFC RD3¢| RPM RLC| LOADR| OGT RD:| CINTRD3¢ IAT RD3| FRT RD | EBP RI|FCR RL|AFR F
AVG. | BFCARD3. | RPM_RL|LOADR|OGT RD:|CINTRD3/ IAT RD3{ FRT RD |EBP_RI/FCR_RL|AFR [
SD BFCSRD3:
C.V. | BFCCRD3.
BC After Test Qil
Intake
QOil Coolant Air |Fuel Raill EBP Fuel
Speed |Torque| Gallery In Temp, | Temp, | kPa | Flow | AFR | Delta*
Step BSFC r/'min | N-m [Temp. °C{Temp, °C| °C °C 104+ | kg/h (14.00-
SPEC | kg/kW-h | 800+2 |26 +.07| 701 60+1 27+2 | 202 .17 |Record
1 BFC RA31| RPM RA|LOADR|OGT RA3 CINTRA3|IAT RA|FRT RA/|EBP R |FCR RA|
2 BFC_RA32| RPM RA|LOADR|OGT RA3 CINTRA3] IAT RA|FRT RA/|EBP R |FCR RA|
3 BFC_RA33| RPM_RA|LOADR|OGT RA3 CINTRA3] IAT RA:|FRT RA!|EBP R |FCR _RA|
4 BFC_RA34| RPM_RA|LOADR | OGT RA3 CINTRA3{ IAT RA!|FRT RA|EBP R |FCR RA|
5 | BFC_RA35| RPM_RA|LOADR|OGT RAJCINTRA3]{ IAT RA | FRT RA!|EBP R |FCR RAl
6 BFC_RA36| RPM_RA|{LOADR | OGT RA3CINTRA3{ IAT RA:|FRT RA!|EBP R|[FCR RA|AFR
AVG. | BFCARA3/ LOADR| OGT RAJCINTRA3] AFR R| AFRDR/
SD BFCSRA3A
C.V. |BFCCRA34

A Difference between the maximum stage average reading of the entire test and the individual stage average readings.



Sequence VIB
Form 16
Critical Parameter Summary - Stage 4

Lab: LAB | Date Completed: DTCOMP | Time Completed: EOTTIME
Test Number
Test Stand: STAND\ Runs On The Stand: STRU | Engine No. ENGNO \ Runs on Engine: ENRUN

Oil Code: OILCODE
Formulation/Stand Code: FORM

BC Before Test Oil

Intake
Oil Coolant Air |Fuel Raill EBP Fuel
Speed |Torque| Gallery In Temp, | Temp, | kPa | Flow | AFR | Delta*
Step BSFC r/'min | N-m [Temp. °C{Temp, °C| °C °C 104 £ | kg/h |14.00-| AFR
SPEC | kg/kW-h [1500+2|98 +.07| 701 601 | 27+2 | 20+2 .17 |Record|15.00 | <.50
1 BFC RB41 |RPM RB| LOADR| OGT RB:|CINTRB4 | IAT RB4| FRT RB¢ EBP RI[FCR RB|AFR R
BFC RB42 | RPM RB| LOADR|OGT RB:|CINTRB4, IAT RB4| FRT RB< EBP RI|FCR RB|AFR R
BFC RB43 | RPM RB| LOADR| OGT RB:|CINTRB4|IAT RB4| FRT RB< EBP RI[FCR RB|AFR R
BFC RB44 | RPM RB| LOADR| OGT RB:|CINTRB4< IAT RB4| FRT RB< EBP RI[FCR RB|AFR R
BFC RB45|RPM RB| LOADR| OGT RB:|CINTRB4:| IAT RB4| FRT RB¢ EBP RI[FCR RB|AFR R
BFC RB46 | RPM RB| LOADR| OGT RB:|CINTRB4( IAT RB4| FRT RB¢ EBP RI[FCR RB|AFR R
AVG. |BFCARB4/|RPM RB| LOADR| OGT RB.|CINTRB4|IAT RB4| FRT RB¢ EBP RI|FCR RB|AFR R| AFRDRE
SD BFCSRB44
C.V. |BFCCRB4/

QN |EA|WIN

Test Oil Phase 1

Intake

Oil Coolant | Air |Fuel Raill EBP | Fuel

Speed |Torque| Gallery In Temp, | Temp, | kPa | Flow | AFR | Delta*

Step | BSFC | r/min | N-m [Temp.°C|Temp, °C| °C °C | 104+ | kg/h |[14.00-| AFR

SPEC | kg/kW-h | 800+2 |26+.07| 70+1 | 601 | 27+2 | 20+2 | .17 |Record|15.00 | <.50
1 |BFC RC41|RPM RC| LOADR{ OGT RC |CINTRC4] IAT RC4/FRT RC4 EBP R(FCR RC|AFR R

BFC RC42|RPM RC| LOADR{ OGT RC |CINTRC4] IAT RC4| FRT RC4 EBP R(FCR RC|AFR R

BFC RC43|RPM RC| LOADR{ OGT RC [CINTRC4] IAT RC4| FRT RC4 EBP R{FCR RC|AFR R

BFC RC44|RPM RC| LOADR{ OGT RC [CINTRC4{ IAT RC4 FRT RC4EBP R{FCR RC|AFR R

BFC RC45 | RPM_RC| LOADR{ OGT RC |CINTRC4] IAT RC4 FRT RC4 EBP R({FCR RC|AFR R

BFC RC46|RPM RC| LOADR{ OGT RC [CINTRC4{ IAT RC4| FRT RC4 EBP R(FCR RC|AFR R

AVG. |BFCARC4A RPM RC| LOADR{ OGT RC |CINTRC4/ IAT RC4 FRT RC4 EBP R{FCR RC|AFR R| AFRDR(|
SD | BFCSRC4A

C.V. |BFCCRC4A

QN || |WIN

A Difference between the maximum stage average reading of the entire test and the individual stage average readings.



Sequence VIB
Form 16A

Critical Parameter Summary - Stage 4

Lab: LAB

| Date Completed: DTCOMP

| Time Completed: EOTTIME

Test Number

Test Stand: STAND| Runs On The Stand: STRUN | Engine No. ENGNO

\ Runs on Engine: ENRUN

0il Code:

OILCODE

Formulation/Stand Code: FORM
Test Qil Phase 11
Intake
QOil Coolant Air |Fuel Raill EBP Fuel
Speed |Torque| Gallery In Temp, | Temp, | kPa | Flow | AFR | Delta*
Step BSFC r/'min | N-m (Temp. °C|Temp, °C| °C °C 104 £ | kg/h |14.00-| AFR
SPEC | kg/kW-h [1500+2]98+.07| 70+1 | 601 | 27+2 | 20+2 .17 |[Record
1 BFC RD41 | RPM_RD{ LOADR] OGT_RD¢ CINTRD4|IAT RD4| FRT RD4 EBP R [FCR RL
2 |BFC_RD42|RPM _RD{ LOADR| OGT RD:{CINTRD4|IAT RD4| FRT RD4 EBP R |FCR RIL
3 |BFC_RD43|RPM_RD{ LOADR| OGT RD¢{ CINTRD4|IAT RD4| FRT RD4 EBP R |FCR RIL
4  |BFC_RD44|RPM_RD| LOADR| OGT RD:CINTRD4|IAT RD4{ FRT RD4 EBP R |FCR RIL
5 BFC RD45| RPM_RD{ LOADR] OGT_RD¢ CINTRD4|IAT RD4| FRT RD4 EBP R [FCR RL
6 BFC RD46 | RPM_RD{ LOADR] OGT_RD¢ CINTRD4|IAT RD4{ FRT RD4 EBP R
AVG. |BFCARD4/| RPM_RD{ LOADR| OGT RD<4 CINTRD4|IAT RD4{ FRT RD4
SD BFCSRD4A
C.V. |BFCCRD4/
BC After Test Oil
Intake
Oil Coolant Air |Fuel Raill EBP Fuel
Speed |Torque| Gallery In Temp, | Temp, | kPa | Flow | AFR | Delta *
Step BSFC r/min | N-m (Temp. °C|Temp, °C| °C °C 104 £ | kg/h |14.00-
SPEC | kg/kW-h [1500+2]98+.07| 70+1 | 60+1 | 27+2 | 20+2 .17 |[Record
1 BFC_RA41|RPM_RA{ LOADR| OGT RA |CINTRA4]|IAT RA4|FRT RA4 EBP R|FCR RA
2 BFC RA42| RPM RA| LOADR| OGT RA |CINTRA4]IAT RA4| FRT RA¢ EBP R.|FCR RA
3 BFC RA43| RPM_RA{ LOADR| OGT_RA |CINTRA43IAT RA4| FRT RA4 EBP R,/FCR RA
4 BFC RA44| RPM_RA{ LOADR| OGT_RA |CINTRA44IAT RA4| FRT RA4 EBP R,/FCR RA
5 BFC_RA45| RPM_RA{ LOADR| OGT RA |CINTRA4FIAT RA4|FRT RA4 EBP RJ|FCR RA
6 |BFC_RA46|RPM _RA|{ LOADR|OGT RA |CINTRA4¢IAT RA4|FRT RA4 EBP R|FCR RA| AFR
AVG. |BFCARA44 RPM RA| LOADR|OGT RA |CINTRA4 FRT RA‘ FCR_RA| AFR_I| AFRDR |
SD BFCSRA4A
C.V. |[BFCCRA4A

A Difference between the maximum stage average reading of the entire test and the individual stage average readings.



Sequence VIB
Form 17
Critical Parameter Summary — Stage 5

Lab: LAB | Date Completed: DTCOMP | Time Completed:  EOTTIME
Test Number
Test Stand: STANq Runs On The Stand: STRUM | Engine No. ENGNO \ Runs on Engine: ENRUMN
QOil Code: OILCODE
Formulation/Stand Code: FORM
BC Before Test Oil
Intake
QOil Coolant Air |Fuel Raill EBP Fuel
Speed |Torque| Gallery In Temp, | Temp, | kPa | Flow | AFR | Delta*
Step BSFC r/'min | N-m (Temp. °C|Temp, °C| °C °C 104 £ | kg/h |14.00-| AFR
SPEC | kg/kW-h [1500+2(98+.07| 451 | 451 | 272 | 202 .17 |Record | 15.00
1 BFC RB51|RPM RB|LOADR] OGT RBSCINTRB5] IAT RB5| FRT RB.| EBP R]|FCR RB
2 BFC_RB52| RPM_RB| LOADR] OGT RB3|CINTRB5Z IAT RB5| FRT RB.| EBP_R]| FCR_RB
3 BFC RB53| RPM RB|LOADR] OGT RB%CINTRB5] IAT RB5| FRT RB.| EBP R]|FCR RB
4 BFC RB54| RPM RB|LOADR] OGT RB%CINTRB54 IAT RB5| FRT RB.| EBP R]|FCR RB
5 BFC_RB55 | RPM_RB| LOADR] OGT_RB3|CINTRB5 IAT RB5| FRT RB.| EBP_R]| FCR_RB
6 BFC_RB56 | RPM_RB| LOADR] OGT_RB3|CINTRB5¢ IAT RBS5| FRT RB.| EBP_R]| FCR_RB
AVG. | BFCARB5SA RPM RB|LOADR]J OGT RBZCINTRB54 IAT RB5| FRT RB.
SD BFCSRBS5A
C.V. |BFCCRBS5A
Test Oil Phase 1
Intake
Oil Coolant Air |Fuel Raill EBP Fuel
Speed |Torque| Gallery In Temp, | Temp, | kPa | Flow | AFR | Delta *
Step BSFC r/min | N-m (Temp. °C|Temp, °C| °C °C 104 £ | kg/h |14.00-
SPEC | kg/kW-h [1500+2(98+.07| 451 | 451 | 272 | 202 .17 |Record
1 BFC RC51| RPM_RC| LOADR|OGT_RC:|CINTRCS51 IAT RC:| FRT _RC3 EBP_R( FCR_RC
2 BFC RC52| RPM_RC| LOADR|OGT RC:|CINTRC52 IAT RCE:| FRT RCY EBP R( FCR RC
3 BFC_RC53 | RPM_RC|LOADR|OGT RC:|CINTRC53 IAT RC:| FRT RC§ EBP_R( FCR_R(Q
4 BFC_RC54| RPM_RC| LOADR|OGT RC:|CINTRC54 IAT RC%| FRT RC§ EBP _R(FCR RC| AFR F
5 BFC RC55| RPM_RC| LOADR|OGT RC:|CINTRC5J IAT RC:| FRT RCJ EBP R( FCR RC
6 BFC_RC56 | RPM_RC| LOADR|OGT_RC:|CINTRC5€ IAT RC%| FRT RC3 EBP_R({ FCR_R(Q
AVG. |BFCARC5/| RPM RC|LOADR|OGT RC:[CINTRC54 IAT RC:| FRT RC5 FCR RC
SD BFCSRC52
C.V. |BFCCRC5/

A Difference between the maximum stage average reading of the entire test and the individual stage average readings.



Sequence VIB
Form 17A

Critical Parameter Summary - Stage 5

Lab: LAB

\ Date Completed: DTCOMP

\ Time Completed: EOTTIME

Test Number

Test Stand: STAND\ Runs On The Stand: STRUMN | Engine No. ENGNO

| Runs on Engine: ENRUN

Qil Code: OILCODE
Formulation/Stand Code: = FORM
Test Oil Phase 11
Intake
QOil Coolant Air |Fuel Raill EBP Fuel
Speed |Torque| Gallery In Temp, | Temp, | kPa | Flow | AFR | Delta*
Step BSFC r/'min | N-m (Temp. °C|Temp, °C| °C °C 104 £ | kg/h |14.00-| AFR
SPEC | kg/kW-h [1500+2]98+.07| 45+1 | 451 | 27+£2 | 20+2 .17 [Record | 15.00
1 BFC RD51|RPM RD|LOADRI|OGT RD:|CINTRD5| IAT RD: FRT RD:| EBP R] FCR RI]AFR R
2 BFC RD52|RPM RD|LOADRI OGT RD:|CINTRDS| IAT RD{| FRT RD:| EBP Rl FCR RI] AFR F
3 BFC RDS53|RPM RD|LOADRI| OGT RD:|CINTRDS| IAT RDZ FRT RD:| EBP Rl FCR RI| AFR I
4 BFC RD54|RPM RD|LOADRI| OGT RD:|CINTRDS{ IAT RDZ| FRT RD:| EBP Rl FCR RI] AFR
5 BFC RD55|RPM RD|LOADRI OGT RD:|CINTRDS| IAT RD{ FRT RD:| EBP Rl FCR RI] AFR I
6 BFC RD56|RPM RD|LOADRI| OGT RD:|CINTRDS| IAT RD!| FRT RD:| EBP Rl FCR RI] AFR I
AVG. |BFCARDS:|RPM_RD|LOADRI| OGT _RD:|CINTRDS5| IAT RD?! FRT RD:| EBP_RI
SD BFCSRD5/
C.V. |BFCCRD5:
BC After Test Qil
Intake
Oil Coolant Air  |Fuel Raill EBP Fuel
Speed |Torque| Gallery In Temp, | Temp, | kPa | Flow | AFR | Delta*
Step BSFC r/'min | N-m [Temp. °C{Temp, °C| °C °C 104 = | kg/h (14.00-
SPEC | kg/kW-h [1500£2(98+.07| 45+1 | 45+1 | 27+2 | 202 .17 [Record
1 BFC_RA51|RPM RA|LOADR. OGT RA4CINTRAS| IAT RA3 FRT RAJ EBP R| FCR RA
2 BFC_RA52|RPM_RA|LOADR. OGT RA4CINTRA5| IAT RA3 FRT RA | EBP R|FCR RA
3 BFC_RA53|RPM_RA|LOADR. OGT RA4CINTRA5| IAT RA3 FRT RAY EBP R| FCR _RA
4 BFC RA54|RPM_RA|LOADR, OGT RA{ CINTRAS{ IAT RAS FRT RAS EBP R| FCR_RA
5 BFC_RA55|RPM RA|LOADR. OGT RA4CINTRAS5{ IAT RA3 FRT RA‘ EBP R| FCR RA
6 |BFC_RAS56|RPM_RA|LOADR. OGT RAYCINTRAS5({ IAT RAS FRT RAY EBP R|FCR_RA B
AVG. |BFCARASARPM_RA|LOADR/OGT RA{CINTRAS, AFR_R AFRDR |
SD BFCSRASA
C.V. |BFCCRAS5A

A Difference between the maximum stage average reading of the entire test and the individual stage average readings.



Sequence VIB

Form 18

Downtime And Other Comments

Lab: LAB

| Date Completed: DTCOMP

| Time Completed: EOTTIME

Test Number

Test Stand: STAND| Runs On The Stand: STRU! |Engine No. ENGNO

\ Runs on Engine: ENRUN

Oil Code: OILCODE

Formulation/Stand Code:

FORM

Number of Downtime Occurrences DWNOCR _
Test
Hours Date Downtime Reasons
DOWNRO001 DDATRO001 DTIMRO01 DREARO001
DOWNRO002 DDATRO002 DTIMRO002 DREARO002
DOWNRO003 DDATRO003 DTIMRO003 DREARO003
DOWNRO004 DDATRO004 DTIMRO004 DREARO004
DOWNRO005 DDATRO005 DTIMRO005 DREARO005
DOWNRO006 DDATRO006 DTIMRO006 DREARO006
DOWNRO007 DDATRO007 DTIMRO07 DREARO007
DOWNRO08 DDATRO008 DTIMRO008 DREARO008
DOWNRO009 DDATRO009 DTIMRO009 DREARO009
DOWNRO10 DDATRO10 DTIMRO10 DREARO10
DOWNROI11 DDATRO11 DTIMRO11 DREARO11
DOWNRO12 DDATRO12 DTIMRO12 DREARO012
DOWNRO13 DDATRO13 DTIMRO13 DREARO13
DOWNRO14 DDATRO014 | DTIMRO14 | DREARO14
DOWNRO15 DDATRO15 DTIMRO15 DREARO15
Total Downtime TOTLDOWN

Other Comments

Number of Comment Lines

TOTCOM

OCOMRO001

OCOMRO002

OCOMRO003

OCOMRO004

OCOMRO05

OCOMRO006

OCOMRO07

OCOMRO08

OCOMRO09

OCOMRO10

OCOMRO11

OCOMRO12

OCOMRO13

OCOMRO14

OCOMRO15




Sequence VIB

Form 18A
Downtime And Other Comments
Lab: LAB \ Date Completed: DTCOMP \ Time Completed: EOTTIME
Test Number

Test Stand: STANI\ Runs On The Stand: STRUM | Engine No. ENGNO \ Runs on Engine: ENRUN
QOil Code: OILCODE

Formulation/Stand Code: FORM
Number of Downtime Occurrences DWNOCR _

Test
Hours Date Downtime Reasons

DOWNRO16 DDATRO16 DTIMRO16 DREARO016

DOWNRO17 DDATRO17 DTIMRO17 DREARO017

DOWNRO18 DDATRO18 DTIMRO18 DREARO18

DOWNRO19 DDATRO19 DTIMRO19 DREARO019

DOWNRO020 DDATRO020 DTIMRO020 DREARO020

DOWNRO21 DDATRO021 DTIMRO21 DREARO21

DOWNRO022 DDATRO022 DTIMRO022 DREAR022

DOWNRO023 DDATRO023 DTIMRO023 DREAR023

DOWNRO024 DDATR024 | DTIMR024 | DREAR024

DOWNRO025 DDATRO025 DTIMRO025 DREARO025

DOWNRO026 DDATRO026 DTIMRO026 DREARO026

DOWNRO027 DDATR027 | DTIMR027 | DREAR027

DOWNRO028 DDATRO028 DTIMRO028 DREARO028

DOWNRO029 DDATRO029 DTIMRO029 DREARO029

DOWNRO030 DDATRO030 DTIMRO030 DREARO030

Total Downtime TOTLDOW!

Other Comments

Number of Comment Lines

TOTCOM

OCOMRO16

OCOMRO17

OCOMRO18

OCOMRO19

OCOMRO020

OCOMRO21

OCOMRO022

OCOMRO023

OCOMRO024

OCOMRO025

OCOMRO026

OCOMRO027

OCOMRO028

OCOMRO029

OCOMRO030




Sequence VIB

Form 18B

Downtime And Other Comments

Lab: LAB

\ Date Completed: DTCOMP

\ Time Completed: EOTTIME

Test Number

Test Stand: STANI| Runs On The Stand: STRUM |Engine No. ENGNO

| Runs on Engine: ENRUN

Qil Code: OILCODE

Formulation/Stand Code: FORM

Number of Downtime Occurrences DWNOCR _
Test
Hours Date Downtime Reasons

DOWNRO31 DDATRO031 DTIMRO031 DREARO31

DOWNRO032 DDATRO032 DTIMRO032 DREARO032

DOWNRO033 DDATRO033 DTIMRO033 DREARO033

DOWNRO034 DDATRO034 DTIMRO034 DREARO034

DOWNRO035 DDATRO35 DTIMRO035 DREARO035

DOWNRO036 DDATRO036 DTIMRO036 DREARO036

DOWNRO037 DDATRO037 DTIMRO037 DREARO037

DOWNRO038 DDATRO038 DTIMRO038 DREARO038

DOWNRO039 DDATRO039 DTIMRO039 DREARO039

DOWNRO040 DDATRO040 DTIMRO040 DREARO040

DOWNRO041 DDATRO041 DTIMRO041 DREARO041

DOWNRO042 DDATRO042 DTIMRO042 DREARO042

DOWNRO043 DDATRO043 DTIMRO043 DREARO043

DOWNRO044 DDATRO044 DTIMR044 DREARO044

DOWNRO045 DDATRO045 DTIMRO045 DREARO045

Total Downtime TOTLDOW?

Other Comments

Number of Comment Lines

TOTCOM

OCOMRO31

OCOMRO032

OCOMRO033

OCOMRO034

OCOMRO035

OCOMRO36

OCOMRO037

OCOMRO038

OCOMRO039

OCOMRO040

OCOMRO041

OCOMRO042

OCOMRO043

OCOMRO044

OCOMRO045




Sequence VIB
Form 19
American Chemistry Council Code of Practice
Test Laboratory Conformance Statement

Test Laboratory SUBLAB
Test Sponsor TSTSPON1
Formulation / Stand Code FORM
Test Number TESTNUM
Start Date |DTSTRT | Start Time | STRTIME | Time Zone |TZONE
Declarations
No. 1 All requirements of the ACC Code of Practice for which the test laboratory is

responsible were met in the conduct of this test. Yes YESRQM N0 NORQMI*

No. 2 The laboratory ran this test for the full duration following all procedural
requirements; and all operational validity requirements of the latest version of the
applicable test procedure (ASTM or other), including all updates issued by the
organization responsible for the test, were met.

Yes YESFULL No NOFULL *

If the response to this Declaration is “No”, does the test engineer consider the
deviations from operational validity requirements that occurred to be beyond the
control of the laboratory? Yes YESNODE* No_NONODEC

No 3. A deviation occurred for one of the test parameters identified by the organization
responsible for the test as being a special case. Yes YESDEV * NO_NODEV
(This currently applies only to specific deviations identified in the ASTM
Information Letter System)

Check The Appropriate Conclusion

Operational review of this test indicates that the results should be included in the
INCLUDE : . X
Multiple Test Acceptance Criteria calculations.

poNoTING | Operational review of this test indicates that the results should not be included in the
Multiple Test Acceptance Criteria calculations.

Note: Supporting comments are required for all responses identified with an asterisk.

Comments
ACCCOMMI
ACCCOMM?2
ACCCOMM3
ACCCOMM4
SUBSIGIM SUBDATE
Signature Date
SUBNAME SUBTITLE

Typed Name Title
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