A5. Report Forns
ML1 EGR
LUBRI CANT PERFORVMANCE TEST

VERSI ON' 20010328 BETA
METHOD METHOD
CONDUCTED FOR:

TSTSPONL
TSTSPON2
V = VALI D, THE REFERENCE O L/ NON- REFERENCE O L WAS EVALUATED | N
ACCORDANCE W TH THE TEST PROCEDURE.
I = INVALI D THE REFERENCE O L/ NON- REFERENCE O L WAS NOT
LABVALI D EVALUATED
N = NOT | NTERPRETABLE; THE NON- REFERENCE O L RESULTS CANNOT BE
| NTERPRETED AND SHALL NOT BE USED FOR MULTI PLE TEST ACCEPTANCE
NR = Non- Reference Q| Test
TSTO L
RO = Reference G| Test
STAND: STAND ENG NE NO. : ENG NE ENGA NE RUN NO. : ENRUN
END OF TEST DATE: DTCOWP END OF TEST TI ME: EOTTI ME

A L CODE: O LCODE

FORMULATI ON/ STAND CODE: FORM

ALTCCDE1l: ALTCODE1l ALTCODE2: ALTCODE2 ALTCCDE3: ALTCODE3

In my opinion OPVALI D been conducted in a valid manner in accordance with the Test

and the appropriate anmendnents through the information |letter system The renmarks
ncluded in this report describe

SUBM TTED BY: SUBLAB

Testing Laboratory
SUBSI G M
Si gnature
SUBNANE
Typed Nane
SUBTI TLE
Typed Nane
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ML1 EGR LUBRI CANT PERFORMANCE TEST
FORM 3
SUMVARY OF TEST METHOD

The ML1 EGR Lubricant Performance Test is a fired
engi ne-dynanonet er test which evaluates the ability of a lubricant
to mnimze crosshead wear, filter plugging, and sludge buil d-up.
this test is a two stage, steady state test (constant speed and
load). Stage Ais 50 h and is run with retarded fuel injection
timng to produce elevated soot levels in the oil. Stage Bis 50 h
and is run under heavy |l oad conditions to induce wear. The stages
are run in sequence (Stage A followed by Stage B) three tines for a
total test length of 300 h.

The test engine is a Cunmins ML1 diesel engine with EGR It
is an in-line six cylinder, four stroke, turbocharged engine wth

ML1 EGR TEST CONDI TI ONS

Par amet er Stage A Stage B
Tine, h 50 50
Injection Tinming, °BTDC 16 nmin 32
Speed, r/mn 1800 1600
Fuel Flow, kg/h 58.0 64. 4
EGR Rate, % Record 8.5 - 9.8
Inlet Manifold Tenp., °C 80 65.5
Cool ant Qut Tenp., °C 65. 5 65. 5
Fuel In Tenp., °C 40 40
Ol Gllery Tenp., °C 115 115
Intake Air Temp., °C Recor d Recor d
Intake Air Pressure, kPa Record Record
I ntake Manifold Pressure, kPa 300 M ni mum 320 M ni mum
Exhaust Back Pressure, kPa 107 107
Crankcase Pressure, kPa Record Record
Cool ant System Pressure, kPa 99 - 107 99 - 107
Power, kW Record Record
Tor que, Nm Record Record
Pre-turbi ne Exhaust Tenp., °C Record Record
Tai | pi pe Exhaust Tenp., °C Record Record
Ol Sump Tenmp., °C Record Record
Inlet Air Dew Point, °C Record Record
Inlet Alr Humdity, kg/kg Record Record
Ol Gllery Pressure, kPa Record Record
Ol Filter Delta P, kPa Record Record




ML1 EGR LUBRI CANT PERFORMANCE TEST

Test Results Summary

Form 4

Labor at or LAB

EOT Dat e; DTCOVP

EOT Ti me: EOTTI ME

St and: STAND Engi ne ENG NE Engi ne Run ENRUN
For mul ati on/ St and FORM
Ol O LCODE Engine Kit ENKIT
DATE TEST STARTED DTSTRT
START TI ME STRTI VE
TEST LENGTH TESTLEN
TMC O L CODE A | ND
LABORATORY O L CODE LABOCODE
SAE VI SCCSI TY SAEVI SC
TGA SOOT % AT 50 h (2.8 mini nun TGAO50
TGA SOOT % AT 250 h (8.0 - 9.5) TGA250
TOTAL O L CONSUMPTI ON, kg TOTOCON
Adj ust ed Aver age Filter Plugging Aver age Sl udge
Crosshead Mass Delta P Rat i ng
Loss (kPa) (nmerits)
Original Result ACWL O LDP ASRT
Transfornmed Result B TRNACWL TRNODP TRNASRT
Correction Factor B ACW.CF O LDPCF ASRTCF
Corrected Transformed Result B ACWLCOR O LDPCOR ASRTCOR
Severity Adjustnment B ACW._SA O LDP_SA ASRT_SA
Final Transfornmed Result B TACW.FNL TODPFNL TASRTFNL
Fi nal Result ACW.FNL O LDPFNL ASRTFNL
LAST STAND REFERENCE RESULTS
TEST NUVBER: STAND RENG NE RENRUN
O LCODE RA LCODE
TEST LENGTH RTESTLEN
TMC O L CODE Rl ND
ECT DATE RDTCOVP
ECT TI ME REOTTI ME
STAND CALI BRATI ON EXPI RATI ON DATE DTCALEXP
TGA SOOT % AT 50 h (2.8 mininunm RTGA050
TGA SOOT % AT 250 h (8.5 - 9.5) RTGA250
TOTAL O L CONSUMPTI ON, kg RTOTOCON
Adj ust ed Aver age Filter Plugging Aver age Sl udge
Crosshead Mass Delta P Rat i ng
Loss (kPa) (rmerits)

Oiginal Result RACWL RA LDP RASRT
Transfornmed Result B RTRNACWL RTRNCDP RTRNASRT
Correction Factor B RACW.CF RO LDPCF RASRTCF
Corrected Transformed Result B RACW.COR RTODPCOR RASRTCOR
Final Transfornmed Result B RTCWLFNL RTODPFNL RTSRTFNL
Fi nal Result RACW_FNL RFPDPFNL RASRTFNL

ARef erence Tests Only
BTransforned Units




ML1 EGR LUBRI CANT PERFORMANCE TEST

FORM 5
OPERATI ONAL SUMVARY

Laboratory LAB | EOT Date DTCOVP | EOT Ti me EOTTI ME
Test Number St and: STAND | Engi ne: ENG NE | Engi ne Run ENRUN
Formul ati on/ Stand FORM
u(,j | Code: A LCODE
g Par anmet er Units Thr e(ghol d EQOTA Tar get Aver age Sanpl es B BQDC O/eF;;nl(JJnedgr
® Speed r/mn 0. 000 QRPM 1800 | 1600 ARPNA ARPNMB NRPM BRPM ORPM
ol Fuel Fl ow kg/ h 0. 000 QFFLO 58.0 | 64.4 AFFLOA AFFLOB NFFLO BFFLO OFFLO
2 Cool ant_Qut °C 0. 000 QCoLouT 65.5 ACOLQUT NCOLOUT BCOLOUT OCOLOUT
—] Fuel In °C 0. 000 QFUELT 40 AFUELT NFUELT BFUELT OFUELT
~ Ol Gllery °C 0. 000 QA LTEM 115 AOQ LTEM NO LTEM BO LTEM O LTEM
S I ntake Manifol d “C 0. 000 Q NVANT | 80.0 | 65.5 AINVANTA AINMANTB | NINVANT | BINVANT [ O NVANT

Exhaust kPa 0. 000 QEXHSTP 107 AEXHSTP NEXHSTP BEXHSTP CEXHSTP

Par aret er Units Typi cal Val ues E Aver age

Tor que N-m TBD TBD ALQADA ALCADB
9 Power kW TBD TBD APWRA APWRB
J ER RateF % Recor d 8.5- 9.8 EGRA EGRB

Bl owby L/mn TBD ABLOBY
E Cool ant In °C TBD ACOLI N

Intake Air °C TBD Al NAI RT
Y Pre-Turbine (F) °C TBD APTURFT
S Pre-Turbine (R °C TBD APTURRT
< Tai | pi pe °C TBD ATAI LPT
g Fuel kPa TBD AFPMPP
g Gl Gallery kPa TBD AQ LPRS

Cool ant kPa 99 - 107 ACCOLOUP

I nt ake Manifold kPa TBD Al NVANP

Crankcase kPa TBD ACCASEP

I nt ake Air kPa TBD Al NAI RR

AQ values above the threshold are acceptable by the M1 Surveillance Panel .
accept abl e based on

nunber of data points taken
CNunmber of Bad Quality Data points not used in the cal culation of the statistical

B

Tot al

D Nunmber of points clipped by over/under range limits

E

F Stage B EGR Rate shall

Typi cal

val ues deternm ned fromreference oil

test dat abase

be within specified range for test to be operationally valid.

nmeasur es

Q values below the threshold may not be consi dered




ML1 EGR LUBRI CANT PERFORMANCE TEST

FORM 6

CROSSHEAD MASS LOSS SUMVARY

Labor at or LAB

EOT Dat e DTCOWP

EOCT Ti me EOTTI ME

Test Number

STAND: STAND

ENG NE: ENG NE

ENG NE RUN NO. : ENRUN

FORMULATI OV STAND CODE: FORM
O L CODE: O LCODE
LOCATI ON SERI AL NO. PRETEST MASS (g) EOT MASS (Q) MASS LOSS (ng)
1E CHDSN1E CHDPTWLE CHDEWLE CHDEW.1E
11 CHDSNL1I CHDPTWLI CHDEWLI CHDEWL_11
21 CHDSN2| CHDPTW2I CHDEW2| CHDEW_21
2E CHDSN2E CHDPTW2E CHDEWE CHDEW.2E
3E CHDSN3E CHDPTWBE CHDEWBE CHDEW.3E
3l CHDSN3I CHDPTWBI CHDEWBI CHDEW.3I
41 CHDSM| CHDPTWLI CHDEW! CHDEWL 41
4E CHDSNAE CHDPTWIE CHDEWIE CHDEW.4E
5E CHDSNSE CHDPTWbE CHDEWSE CHDEWL.5E
51 CHDSNS| CHDPTWBI CHDEWGI CHDEWL5I
6l CHDSN6| CHDPTWGI CHDEW6I CHDEW.61
6E CHDSN6E CHDPTWSE CHDEWSE CHDEW.6E
| NTAKE/ EXHAUST SUMVARY | NTAKE BT
As Measur ed Qutlier As Measured Qutlier
Aver age Crosshead Mass Loss ACHDWLI OACHDWLI ACHDW.E OACHDWLE
M ni mum Crosshead Mass Loss | CHDWLI O CHDWLI | CHDW.E O CHDWLE
Maxi mum Crosshead Mass Loss XCHDWLI OXCHDWLI XCHDWLE OXCHDWLE
St andard Devi ation (ng) SCHDWLI OSCHDWLI SCHDWLE OSCHDWLE
Qutlier Crossheads Locations * CHDOUTI CHDQUTE
AlLocation Desi gnation. Exanple: 3E
Overal | Sunmmary As Measured Qutlier Screened| Adjusted to X X%
Aver age Crosshead Mass Loss ANVACAWL CAWL ACWL
M ni num Crosshead Mass Loss AM CAVL | CHDEWL
Maxi mum Cr osshead Mass Loss AMXCAVL XCHDEWL
St andard Devi ation (ng) ANMSCAWL SCHDEW.




ML1 EGR LUBRI CANT PERFORMANCE TEST
FORM 7
O L FILTER DELTA PRESSURE PLOT

Laboratory LAB EOT Dat e DTCOWP EOT Tinme EOTTIME
Test Nunber
STAND. STAND ENG NE: ENG NE ENG NE RUN NO. : ENRUN

FORMULATI ON/ STAND CODE: FORM

O L CODE: O LCODE

O L FILTER DELTA PRESSURE vs TEST HOURS

OFDPI M

OL FILTER DELTA P (kPa)

TEST HOURS



ML1 EGR LUBRI CANT PERFORMANCE TEST

FORM 8

SLUDGE RATI NG SUMVARY

Laboratory LAB

ECT Dat e: DTCOVP

EOCT Ti ne: EOTTI ME

TEST NUMBER

STAND:  STAND

ENG NE: ENG NE

ENG NE RUN NO.: ENRUN

FORMULATI ON/ STAND CODE:

FORM

O L CCDE: O LCCODE

SLUDGE RATI NG SUMVARY

Sl udge Dept h V?I ve Cover Val ve Cover Gl Pan Gl Pan
% of Area Vol une Fact or % of Area Vol une Fact or
1/ 4A RCSEAO1 RCSEVO1 A LPSAO1 a LPSVO1
1/ 2A RCSEAO02 RCSEV02 A LPSA02 a LPSV02
3/ 4A RCSEA03 RCSEV03 O LPSA03 O LPSV03
A RCSEA04 RCSEV04 A LPSA04 a LPSV04
AB RCSEAQ05 RCSEV05 A LPSAO05 A LPSVO5
B RCSEA06 RCSEV06 O LPSA06 O LPSV06
BC RCSEAQ7 RCSEVO7 A LPSA07 a LPSVO7
C RCSEA08 RCSEV08 O LPSA08 O LPSV08
D RCSEA09 RCSEV09 O LPSA09 O LPSV09
E RCSEA10 RCSEV10 A LPSA10 a LPSV1O0
F RCSEA11 RCSEV11 A LPSA11 a LPSVil
G RCSEA12 RCSEV12 A LPSA12 a LPSV12
H RCSEA13 RCSEV13 A LPSA13 a LPSV13
I RCSEA14 RCSEV14 A LPSA14 a LPSV14
J RCSEA15 RCSEV15 A LPSA15 A LPSV15
Total Vol unme RCSEVT Total Vol une O LPSVT
MERI T RATI NG RCSEMRT MERI T RATI NG A LPSVRT

Aver age Sl udge Rating:

ASRT




ML1 EGR LUBRI CANT PERFORMANCE TEST

FORM 9

ROD BEARI NG MASS LCSS

Laboratory LAB ECT Date DTCOWP ECT Ti me EOTTI ME
Test Number
STAND: STAND ENG NE: ENG NE ENG NE RUN NO.: ENRUN
FORMULATI ON/ STAND CODE: FORM
O L CODE: O LCODE
CYLI NDER BEARI NG PRE- TEST POST- TEST MASS LOSS
NUVBER LOCATI ON MASS ( Q) MASS (9) (mg)
UPPER BWCYL1TP BWCYL1TE BW.AT
! LONER BWCYL1BP BWCYL1BE BW.1B
UPPER BWCYL2TP BWCYL2TE BW.2T
2 LONER BWCYL2BP BWCYL2BE BW.2B
UPPER BWCYL3TP BWCYL3TE BW.3T
3 LONER BWCYL3BP BWCYL3BE BW.3B
UPPER BWCYLATP BWCYLATE BW.AT
4 LONER BWCYL4BP BWCYL4BE BW.4B
UPPER BWCYLS5TP BWCYLS5TE BW.ST
> LONER BWCYL5BP BWCYL5BE BW.5B
UPPER BWCYL6TP BWCYL6TE BW.6ET
° LONER BWCYL6BP BWCYL6BE BW.6B
BEARI NG MASS LGOSS
AVERAGE ( np) ASBWL.
M NI MUM ( ng) | SBW.
MAXI MUM ( ) XSBW.
STANDARD DEVI ATI ON ( ) SSBW.




ML1 EGR LUBRI CANT PERFORVANCE TEST
FORM 10

Pl STON RATI NG SUMVARY

Labor at or LAB

EOT Dat e DTCOWP

EOCT Time EOTTI ME

TEST NUMBER

STAND: STAND ENG NE: ENG NE ENG NE RUN NO. : ENRUN
FORMULATI OV STAND CODE: FORM
O LCCDE: O LCCODE
UNVEI GHTED DEMERI TS
Pl STON Lands G ooves Under 003 : ng | _Tota
NUMBER 1 2 3 4 1 2 3 Cr own Gal l ery Denerits
1 LIUOWDL | L2UVWD1 | L3ULWDL | L4UWD1 | GLUWD1 | UWDL | GGUVWD1 | UCULVDL | OGUWVD1 D1
2 LIUWD2 | L2UVWD2 | L3UWD2 | L4UVWD2 | GLUWDZ2 | UWD2 | GGUVD2 | UCUWDZ2 | OGUVD2 UD2
3 LIUD3 | L2UVWD3 | L3UWWD3 | LAUWD3 | GLUWD3 | UWD3 | GSUWMD3 | UCUMD3 | OGUWVD3 UD3
4 LIUOD4 | L2UVWD4 | L3WD4 | LAUWVWD4 | GLUW4 | UWVD4 | GGUVWD4 | UICUVWD4 | OGUMD4 w4
5 LIUWDS | L2UVWD5 | L3UWDS | L4AUVDS | GLUWDS5 | UWDS | GGUVD5 | UCUWDS | OGUWVDS UVD5
6 LIUD6 |L2UVWD6 | L3UWD6 | L4UVWDG | GLUWDG | UWDE | GGUVDG | UCUWMDG | OGUVD6 UD6
pverage | AL1TUWD | AL2UWD | AL3UMD | ALAUWD | AGLUWD | AQUMD | AG3UWD | AUCUMD | AOGUMD
Aver age Total Unweighted Denerits TOTUWD
Pl STON NUMBER
PARAMETER 1 . . P - ; AVERAGE
TGC TGC1 TGC2 TGC3 TG4 TGC5 TGC6 ATGC
TLC TLCL1 TLC2 TLC3 TLCA TLCS TLC6 ATLC




ML1 EGR LUBRI CANT PERFORMANCE TEST

FORM 11

PI STON 1 DEPCSI T RATI NGS

Labor at ory LAB

| EOT Date DTCOWP

| EOT Time EOTTIME

TEST NUMBER
STAND: STAND | ENG NE: ENGINE | ENG NE RUN NO.: ENRUN
FORMULATI ON/ STAND CODE: FORM
O LCCODE: QO LCODE
GROOVES LANDS GROOVES LANDS AL COOLlI NG UNDER

DEP. NO. 1 NO. 2 NO. 1 o 2 | o [ No 3 NO. 3 NO. 4 |GALLERY (2)| CROMWN (1)
FACTOR A, %9 DEM |A 9% DEM (A, % DEM |A, % DEM A, % DEM (A, %9 DEM |A, YDEM |[A % DEM | A, %| DEM
CARBON
HC- 1.0 GIHCAl | GIHCOIAZHCA1 | G2HCIIIHCAT | L1HCIZHCAL | L2HCDI, GBHCA1 | GBHCII3HCAL | L3HCDWHCAL | L4HCD1
MC-0.5 GIMCAL | GIMCDL G3MCAL | G3MCDL
LG .25 GILCAL |GILCOBILCAL |G2LCOILCAL |L1LCDILCAL |L2LCDL G3LCAL | GBLCM3LCAL | L3LCDMLCAL |L4LCDOG.CAL | OGLCDLJILCAL | UILCDL
TOTAL GLAGTOT1 G| DCTEIAGTOT1 GR DCICIAGTOT L] DCTGWACTOT 1 LRDCTOT1 G3ACTOTIGBDCTGHETOT L3 DCIEAGTOT LDCTORACTOTL QGDCTOIHCTOTL (1DCTOT1
VARNI SH
8 -9 GlL9AL |GILOMEIL9AL |G2LODML9AL |L1LODILOAL [L2L9D1
7 - 7.9 GIL8AL |GILSMEIL8AL |G2L8MILSAL |L1LSMILBAL |L2L8DIL 7.5 GBU75A1 BL74DI75A1 |3L74BM|75A1 |4L7500V75AL |OGV7SDI|L75A1 U1L75D1
6 - 6.9 GIL7A1 |GIL7mRL7A1 | @L7DIL7AL |L1L7DEL7AL | L2L7DY
5-5.9 GlL6A1 |GIL6MEIL6AL | G2L6MIL6AL |L1L6DIL6AL [L2L6D1
4 - 4.9 GIL5A1 |GLL5OEIL5AL |G2L5DML5A1 | L1L503L5A1 |L2uspl| 4.5 G3l45A1 (3L48m[45A1 |3L45DYLASAL [4LA5DOVASAL |OGVASDI|LA5A1 (1L45D1
3 -39 GlL4A1 |GILAMEIL4AL | RLADNLAAL |L1L4ADIL4AL [L2L4D1
2 - 2.9 GIL3A1 |GLL30RL3A1 |GL3DML3A1 |L1L3DBL3A1L |L2L3D1
1-1.9 GlL2A1 |GlL20RL2A1 |@L2DL2A1 |L1L2DBL2A1 | L2L2D1 1.5 c3l15A1 (3L18@115A1 | 3L1800[15A1 |4L1500VI5A1 |OGVISDIL15A1 P1L15D1
>0 - 0.9 gll1a |GlLimRL1Al | QLIDYLIAL [LILIDELIAL |L2L1DL
TOTAL GLALTOT1 G]. DL T&IAL TOT1 G DLTICIAL TOT1 L] DL ICIAL TOT1 LYDLTOT1 G3A| TOT1 GBDL TG TOT1 LBDL @R, TOT1 LADLTOGAVTOT1 (GDVTOLALTOTL ULDLTOT1
Rati ng GLUVWDL GQUWDL L1UWD1 L2UWD1 G3UVDL L3UWD1 L4UNDL OGUMD1L UCUMDL

TGC % UNWEI GHTED DEP. T.L. CARBON T.L. FLAKED CARBON %

TGC1 UVD1 TLC1 TLFC1




ML1 EGR LUBRI CANT PERFORMANCE TEST
FORM 12
PI STON 2 DEPCSI T RATI NGS

Labor at ory LAB

| EOT Date DTCOWP

| EOT Time EOTTIME

TEST NUMBER
STAND:  STAND | ENG NE: ENGINE | ENG NE RUN NO.: ENRUN
FORMULATI ON STAND CODE:  FORM
O LCODE: O LOODE
GROOVES LANDS GROOVES LANDS aL coing | unoer
DEP. NO. 1 NO. 2 NO. 1 NO. 2 FADCETF;P NO. 3 NO. 3 NO. 4 GALLERY (2) | CROM (1)
FACTOR |A %|DEM |A, %|DEM |A %|DEM |A %|DEM A %|DEM [A w|DEM [A % A % DEM |A, %] DEM
CARBON
HC 1.0 GLHCA2 | GIHCDZR2HCA2 | HCD2|1HCA2 | L1HCD2{2HCA2 | L2HCD2 G3HCA2 | G3HCD2{3HCA2 ([ L3HCD2L.4HCA2
NC-0. 5 divcAz | Giveoe dovcAz | Gameoe
LC-. 25 G1LCA2 | GILCDZRRLCA2 | G2LCD2|1LCA2 |L1LCD2/2LCA2 |L2LCD2 G3LCA2 | G3LCD2{3LCA2 (L3LCD2J4LCA2 ILCA2 [OGLCD2J1LCA2 |UlLCD2
TOTAL GLACTOT2 GLDCT@RACTOT2 GPDCTQIACTOT2 L1 DCTORACTOT2 L2DCTOT2 G3ACTOT2 GBDCTOBACTOT2 LBDCTORACTOT2 L4 DCTORACTOT2 OEDCTOIZACTOT2 ULDCTOT2
VARNI SH
8 -9 G1L9A2 | GLLODZRRL9A2 | G2L9D2|1L9A2 | L1L9D2|2L9A2 |L2L9D2
7 - 7.9 G1L8A2 | GlL8DZRRL8A2 | 2L8D2|1L8A2 |L1L8D2/2L8A2 |L2L8D2 7.5 GJL75A2 (BL75DIL75A2 L3L75DZL75A2 L4L75DGV75A2 OGV75MDA[L75A2 V1L75D2
6 - 6.9 G1L7A2 |GIL7DZRL7A2 | GQ2L7D2|1L7A2 |L1L7D22L7A2 |L2L7D2
5- 590 G1L6A2 | GlL6DZRRL6A2 | G2L6D2|1L6A2 |L1L6D22L6A2 |L2L6D2
4 - 4.9 G1L5A2 | GLL5DZRRL5A2 | G2L5D2|1L5A2 | L1L5D2|2L5A2 | L2L5D2 4.5 G(3L45A2 (BLAS5DILA5A2 L3L45DZALA5A2 L4L45D2IGVA5A2 OGVASIA|ILA5A2 U1L45D2
3 - 3.9 G1L4A2 | GLLADZRRLAA2 | Q2L4AD2|1L4A2 | L1L4D2|2L4A2 | L2L4D2
2 - 2.9 G1L3A2 | GIL3DZRRL3A2 | G2L3D2|1L3A2 | L1L3D22L3A2 |L2L3D2
1- 1.9 G1L2A2 | GLL2DZRRL2A2 | GQ2L2D2|1L2A2 | L1L2D2|2L2A2 |L2L2D2 1.5 (3L15A2 (BL15DZL15A2 L3L15DZAL15A2 L4L15D2IGVI5A2 OGV15MA|L15A2 U1L15D2
>0 - 0.9 G1L1A2 |GIL1DZRL1A2 | G2L1D2J1L1A2 |L1L1D2|2L1A2 |L2L1D2
TOTAL GIALTOT2 GLIDLTGRALTOT2 GPDLTOIALTOT2 LIDLTOQRPALTOT2 LPDLTOT2 G3ALTOT2 GBDLTOBALTOT2 LBDLTORALTOT2 LADLTODHAVTOTZOEDVTOIALTOT2 ULDLTOT2
Rat i ng GLUWD2 QU2 L1UVD? L2UVD2 G3UWD2 L3UVD2 L4UVD2 oGUVD2 UCUVD2
TGC % UNVEEI GHTED DEP. T.L. CARBON T.L. FLAKED CARBON %
TGC2 UWD2 TLC2 TLFC2




ML1 EGR LUBRI CANT PERFORMANCE TEST
FORM 13
Pl STON 3 DEPCSI T RATI NGS

Labor at ory LAB

| EOT Date DTCOWP

| EOT Time EOTTIME

TEST NUMBER

STAND.  STAND | ENG NE: ENGINE | ENG NE RUN NO.: ENRUN
FORMULATI ON STAND CODE: FORM
O LCODE: O LCODE
GROOVES LANDS GROOVES LANDS O L COCOLI NG UNDER

DEP. NO. 1 NO. 2 NO. 1 o 2 | 2 [N 3 NO. 3 NO. 4 |GALLERY (2)| CROW (1)
FACTOR A, %|DEM (A, %|DEM |A %|DEM |A, %|DEM A, %|DEM (A, %|DEM |A, %|DEM |A, %| DEM [A, %| DEM
CARBON
HC-1.0  g1HCA3 | GIHCDEIRHCA3 | G2HCDR|1IHCA3 | L1HCDR[2HCA3 | L2HCD3 GBHCA3 | GBHCDR|3HCA3 | L3HCDR|4HCA3 | L4HCD3
MC-0.5  dimcA3 | GIMoD3 G3MCA3 | G3MCD3
LG .25  GiLcA3 |GILCDERLCA3 | G2LCDB[1LCA3 |L1LCDB[2LCA3 |L2LCD3 G3LCA3 | G3LCDB|3LCA3 | L3LCD3[4LCA3 | L4LCD3JOGLCA3 | OGLCDRJ1ILCA3 | U1LCD3
TOTAL  GIACTOT3 GLDCTGRCTOT3 GRDCTOIACTOTS L1 DCIGVSETOT3 LPDCTOT3 G3ACTOT3 GRDCTUBACTOT3 L 3DCTOA3CTOT3 L4 DCTODGACTOT3 QGDCTOLACTOT3 ULDCTOT3
VARNI SH
8 - 9 G1L9A3 | GLLODERL9A3 | G2L9D3|1L9A3 |L1L9DB|2L9A3 |L2L9D3
7 - 7.9 qiL8A3 G1L8D$¥2L8A3 G2L8D3[1L8A3 | L1L8DB|2L8A3 | L2L8D3 7.5 GJL75A3 (BL75D3L75A3 |3L75DL75A3 |4L75D8GV75A3 |OGV75DE|L75A3 {17508
6 - 6.9 d1L7A3 |GIL7DERL7A3 [G2L7D3[1L7A3 |L1L7DR[2L7A3 |L2L7D3
5 - 5.9 qiL6A3 G1L6D$£2L6A3 G2L6DB|1L6A3 | L1L6DB2L6A3 | L2L6D3
4 - 4.9 qiL5A3 G1L5D$¥2L5A3 G2L5D3|1L5A3 | L1L5DBJ2L5A3 | L2L5D3 4.5 GJL45A3 (BLASDALA5A3 |3L45D3[L45A3 | 4L45DBEVA5A3 |OGVASDE|LA5A3 |1L4503
3 - 3.9 GlL4A3 |GLLADERLAAS | 2L4DR/1L4A3 | L1L4D32L4A3 |L2L4D3
2 - 2.9 qiL3A3 G1L3D$£2L3A3 G2L3D3[1L3A3 | L1L3DBJ2L3A3 |L2L3D3
1 - 1.9 dl2A3 |GIL2DERL2A3 | G2L2D3[1L2A3 |L1L2D3[2L2A3 [L2L2D3 1.5 c3L15A3 (BL15DAL15A3 |3L15D3L15A3 |4L150BVI5A3 |OGVISDAL15A3 |1L15D3
>0 - 0.9 g1L1A3 |GIL1DERLIA3 |G2L1D8J1L1A3 |L1L1DR[2L1A3 |L2L1D8
TOTAL AT DLT T bDLT TOT3LIDLT TOT3LPDLT T DLT TOT3LBDLT TOT3 L4DLTORRVT T DLT
Rati ng GLUD3 QRUWD3 L1UWD3 L2UWD3 G3UWD3 L3UVD3 L4UMD3 OGUWD3 UCUMD3

TGC % UNWEI GHTED DEP. T.L. CARBON T.L. FLAKED CARBON %

TG D3 TLC3 TLFC3




ML1 EGR LUBRI CANT PERFORMANCE TEST

FORM 14
PI STON 4 DEPGCSI T RATI NGS
Labor at o LAB | EOT DTCOVP | EOT EOTTI ME
TEST NUMBER
STAND: STAND | ENG NE ENGI NE | ENG NE RUN  ENRWN
FORMULATI ON/ STAND FORM
O LCODE O LCODE
GROOVES LANDS GROOVES LANDS L UNDER
DEP. NO 1 [ NO 2 | No 1 [ No 2 | S ["No 3 | NO 3 | NO 4 | COOLING [CROM (1)
FACTOR (A, 9%DEM [A, %DEM |A, %DEM |A, %DEM A, %DEM |A, %DEM |A, %DEM |A, % DEM |A, %DEM
CARBON
HC- 1. 0 GiHom | ciHoogencad | c2HCDRLHCA4 | L1HCD42HCA4 | L2HCDA SBHCA4 | GBHCDA3HCA4 | L3HCDR4HCA4 | L4HCDA
MC-0.5 @wead | civend BMcAd | G3MEDS
LG . 25 giicm | clioogerca | cLcpjiicas | LiLcpgeLcad | LaLcdd BLCA4 | G3LCDA3LCA4 | L3LCDHALCA4 | LALCDJOGLCA4| OGLCDHILCA4 | ULLCDA
TOTAL GiAcTOT4 GLDCTGFACTOT4 G2DCTOTACTOT4 L1 DCTOFACTOT4 L2DCTOT GBACTOT4 (3DCTOBACTOT4 L|3DCTORACTOT4 L4 DCTODGACTOT4 [OGDCTOTACTOT4 ULDCTOTA
VARNI SH
8 - 9  Gilom | GLLODERLOAY | G2LODAILOA4 | L1LODE2LOA4 | L2LIDA
7 - 7.9¢usm | clispdeisas | ceiehiiend | Litsploisas | Loispd 7o 5 Gli7sAd |GBL75DBL75A4 |L3L75DALT5A |LAL75D80V75AL| OOVTSDALTEA |ULL75DA
6 - 6.9¢17a | cii7ndeizae | coL7pbiizag | L1L7D02L7Ad | LoL7D)
5 - 5.9%16a4 | cllendelond | coLeDiileas | L1L6D2L6Ad | LoL6D)
4 - 4. 9¢usm | cuisodoisas | cousphiisas | Liisphoisad | Lotsp 4.5 Glasa |GsLaspdLasad [L3L4sDALASAL |LaLasodovasad| covASDALASAA |UTLASDY
3 - 3.9%114n4 | cilandorand | ceLanhiiaas | LilaDioians | LoLaD
2 - 2.9¢u3m | ciiandeisas | cusphiiam | Liapdeiaad | LoLspd
1 - 1.9¢i0m | ciiondoions | cotondiions | Liiooizioas | oiznd 1.5 liisad |caLispeLisaa |L3LisDL1ISAe |LaL15Dd0visAd| covisodL15A4 |U1L15DS
>0 - SL1Ad | GlL1DgL1A | coLiDdiLiag | LiliDd2L1Ad | LoLiDs
TOTAL 1A ToT4 GiDL TGFA TOT4 G2DL TOTALTOTA 11D TOPALTOTA 112D TOT G3ALTOT4 G3DI TORALTOT4 13D TOTALTOT4 14Dl TQDEAVTOTA L ToT4 U1DL TOT4
Rati ng GLUWD4 QRUD4 L1UWDA L2UVD4 GBUWA4 L3UVD4 LAUVDA OGUVD4 UCUMD4
TGCC % UNVEI GHTED DEP. T.L. CARBON T.L. FLAKED CARBON
TG4 U4 TLCA TLFC4




ML1 EGR LUBRI CANT PERFORMANCE TEST
FORM 15
PI STON 5 DEPCSI T RATI NGS

Labor at ory LAB | EOT Date DTCOWP | EOT Time EOTTIME
TEST NUVBER
STAND:  STAND | ENG NE: ENGINE | ENG NE RUN NO.: ENRUN

FORMULATI ON/ STAND CODE: FORM
O LCODE: O LCODE

GROOVES LANDS GROOVES LANDS O L COCOLI NG UNDER

DEP. NO. 1 NO. 2 NO. 1 o 2 | 2 [N 3 NO. 3 NO. 4 |GALLERY (2)| CROW (1)
FACTOR A, %|DEM (A, %|DEM |A %|DEM |A, %|DEM A, %|DEM (A, %|DEM |A, %|DEM |A, %| DEM |[A, %| DEM
CARBON
HC-1.0 GIHCAS | GIHCDE2HCAS | G2HCDRIHCAS | L1HCDE2HCAS | L2HCDH F3HCAS5 | GBHCDR3HCAS5 | L3HCDR4HCAS | L4HCD]
MC-0.5 cimeas | GimMoDd E3MCAS | G3MCDH
LG .25 GlLcas | GILCDERLCAS | G2LCDBILCAS | L1LCD§2LCAS | L2LCDA 53LCA5 | G3LCDB3LCAS | L3LCDEALCAS5 | LALCDHOGLCAS| OGLCDRILLCAS | ULLCDS
TOTAL GLACTAEEDCTOT5 G2ACTGPRCTOTS L1ACT{IIRCTON5 L2ACTIPRCTOT5 GACTGBRCTOTS L3ACTIBRCTOTS L4ACTIRRCTOT5 OGACTIOERCTOTS  ULACT{DIRCTO]
VARNI SH
8 - 9 GLL9AS | GIL9DERL9AS | G2LODEILO9AS | L1L9DG2LIAS | L2L9DS
7 - 7.9 GlL8A5 | GIL8DERL8A5 | G2LBDR1LBAS | L1L8DE2L8AS | L21L8D§ /- S  G3L75A5 |G3L75D3L75A5 |L3L75DEL75A5 |LAL75DEV75A5 | OGV75DBL75A5 (ULL75D4
6 - 6.9 GlL7A5 | GLL7DERL7AS | GRL7D§1L7A5 | L1L7D§2L7A5 | L2L7D]
5 - 5.9 GlL6A5 | GIL6DERL6AS | G2L6DR1L6AS | L1L6DE2L6AS | L2L6D,
4 - 4.9 GlL5A5 | GIL5DGRL5A5 | G2L5DGIL5A5 | L1L5DE2L5A5 | L2L5DF 4.5  GjL45A5 |G3LA5DBLA5A5 |L3LA5DBLA5A5 |LALASDEVASAS | OGVASDFLASAS |U1L45DE
3 - 3.9 GlL4A5 | GILADERLAAS | G2LADBILAAS | L1L4DE2L4AS | L2L4DY
2 - 2.9 GlL3A5 | GIL3DERL3A5 | G2L3D§1L3A5 | L1L3DR2L3A5 | L2130
1 - 1.9 glL2As | GIL2DE2L2A5 | GRL2DB1L2AS | L1L2D§2L2A5 | L2L2DY 1.5 G3L15A5 |®BL15D3L15A5 |L3L15DEL15A5 |L4L150BVISAS | OGVI5DFL15A5 |ULL15D]
>0 - 0.9G1L1A5 | GIL1D§RL1AS | G2L1DRIL1AS | L1L1D§2L1AS | L2L1D
TOTAL _GIALTOTs 61D TGPALTOTs GoDl TOTALTOT5 L1DLTOPALTOTS L2DLTOTs GALT DLTOBALT DLTOIALT 4DL TADBAVT LT 1DLTOTY
Rati ng GLUWD5 QRUWD5 L1UWD5 L2UWD5 G3UWD5 L3UD5 L4UD5 OGUMD5 UCUMD5

TGC % UNWEI GHTED DEP. T.L. CARBON T.L. FLAKED CARBON %

TGS D5 TLC5 TLFC5




ML1 EGR LUBRI CANT PERFORMANCE TEST

FORM 16
PI STON 6 DEPCSI T RATI NGS

Labor at ory LAB

| EOT Date DTCOWP

| EOT Time EOTTIME

TEST NUMBER
STAND.  STAND | ENG NE: ENGINE | ENG NE RUN NO.: ENRUN
FORMULATI ON STAND CODE: FORM
O LCODE: O LCODE
GROOVES LANDS GROOVES GROOVES O L COCOLI NG UNDER

DEP. NO. 1 NO. 2 NO. 1 o 2 | 2 [N 3 NO. 3 NO. 4 |GALLERY (2)| CROM (1)
FACTOR A, %|DEM (A, %|DEM |A %|DEM |A, %|DEM A, %|DEM (A, %|DEM |A, %|DEM |A, %| DEM |[A, %| DEM
CARBON
HC-1.0  (1HCA6 | GIHCDG2HCA6 | G2HCDRLHCA6 | L1HCD§2HCA6 | L2HCD 53HCA6 | G3HCDR3HCA6 | L3HCDRAHCA6 | L4HCDY
MC-0.5 ELMCA6 | GLMCDX BBMCA6 | G3MCDX
LG .25  (1LCA6 | GILCDGRLCA6 | G2LCDRILCA6 | L1LCD§2LCA6 | L2LCDA 3LCA6 | G3LCDB3LCA6 | L3LCDRALCA6 | LALCDGOGLCAG | OGLCDRILLCA6 | ULLCIY
TOTAL  GIACTOT6 GlDCTGPACTOT6 G2 DCTOTACTOT6 L|1DCTORACTOT6 L2DCTOTY G3ACTOT6 G3DCTOBACTOT6 LI3DCTOIACTOT6 L4 DCTADGACTOT6 JOGDCTUIACTOT6 U1DCTOTY
VARNI SH
8 - 9 51LOA6 | GLLODGRL9A6 | G2LODE1L9AG | L1LODE2L9A6 | L2L9DA
7 - 7.9 ¢iLsA6 G1L8D$52L8A6 GstuhLSAe L1L8D$2L8A6 L2L8D§ /-5 G3L75A6 |G3L75DBL75A6 |L3L75DL75A6 |LAL75DGGV75A6 | OGV75DEL75A6 |ULL75D4
6 - 6.9 @GIL7A6 G1L7D$52L7A6 G2L7IJ£1L7A6 L1L7IJ£2L7A6 L2L7D¢
5 - 59 ¢iLeAs G1L6DJEZL6A6 G2L6I]£1L6A6 L1L6D$2L6A6 L2L6DK
4 - 4.9 @lL5A6 G1L5D$52L5A6 G2L5D1£1L5A6 L1L5D$2L5A6 L2L5D§ 4.5 G3L45A6 |G3LA5DBLASA6 |L3LA5DLA5A6 |LALASDGGVASAG | OGVASDELA5A6 (ULL45D4
3 - 3.9 @1L4m6 G1L4D$52L4A6 G2L4D1£1L4A6 L1L4D$2L4A6 L2L4D4
2 - 2.9 ¢1L3A6 G1L3DJEZL3A6 G2L3D1£1L3A6 L1L3D$2L3A6 L2L3D4
1- 1.9 @A GlLZDéZLZAe G2L2D1£1L2A6 L1L2D$2L2A6 L2120 1.5 G3L15A6 |G3L15DBL15A6 |L3L15D4L15A6 |LAL15DGGVI5A6 | OGVISDEL15A6 (ULL15D4
>0 - 0.9 11146 | GILIDERLIAG | GRLIDBILIAG | L1L1DB2L1AG | L2LLDK
JOTAL _GIAT DLTCZALT DLTOTALT 1DLTOPALT 2DLT
Rati ng GLUVDG RUADS L1UADG L2U\D6

TGC % UNWEI GHTED DEP. T.L. CARBON T.L. FLAKED CARBON %

TGCo6 UWD6 TLC6 TLFC6




ML1 EGR LUBRI CANT PERFORVANCE

FORM 17

TEST

Labor at or LAB

EOT Date DTCOW

EOT Ti me EOTTI ME

TEST NUMBER

STAND. STAND

ENG NE: ENG NE

ENG NE RUN NO. : ENRUN

FORMULATI ON/ STAND CODE:  FORM
O LCODE: O LCODE
TOP RING SECOND RI NG O L RING
MASS (9) MASS LOSS MASS (9) MASS LOSS MASS (9) MASS LOSS
CYLINDER| PRETEST EOT (ng) PRETEST EOT () PRETEST EOT ()
1 RACYL1PT | RWCYL1ET | RWL.CYLLT RWCYL1PS RWCYL1ES RWL.CYL1S RWCYL1PO RWCYL1EO RWL.CYL1O
2 RWCYL2PT | RWCYL2ET | RW.CYL2T RWCYL2PS RWCYL2ES RW.CYL2S RWCYL2PO RWCYL2EO RW.CYL20
3 RWCYL3PT | RWCYL3ET | RW.CYL3T RWCYL3PS RWCYL3ES RW.CYL3S RWCYL3PO RWCYL3EO RW.CYL30O
4 RWCYLAPT | RWCYL4ET | RW.CYLAT RWCYL4PS RWCYL4ES RW.CYL4S RWCYL4PO RWCYL4EO RW.CYL40
5 RWCYLSPT | RWCYLSET | RW.CYL5T RWCYL5PS RWCYLSES RW.CYL5S RWCYL5PO RWCYLSEO RW.CYL50
6 RWCYLG6PT RWCYL6ET | RALCYL6T RWCYL6PS RWCYL6ES RW.CYL6S RWCYL6PO RWCYLB6EO RW.CYL60O
AVERAGE MASS LOSS ( nm) ARWT ARWLS ARW.O
STD. DEV. MASS LCSS (ng) SRW.T SRW.S SRW.O
MAXI MUM MASS LOSS ( nm) XRW.T XRW.S XRW.O
M NI MUM MASS LOSS () | RALT | RALS | R\LO




ML1 EGR LUBRI CANT PERFORMANCE TEST

FORM 18
O L ANALYSI S SUMVARY
Laboratory: LAB EOCT Date: DTCOW EOT Tinme: EOTTIME
TEST NUMBER
STAND:  STAND ENG NE:  ENG NE ENG NE RUN NO.: ENRUN
FORMULATI ON/ STAND CODE:  FORM
O L CODE: O LCCDE
Test VISOCSITY @ | 1ca o4 SOOT TBN TAN COPPER | RON LEAD ALUM NUM | CHROM UM
Hour s 100°C, cst D4739 D664 (ppm (ppm (ppm (ppm (ppm
NEW V100NEW TGANEW TBNNEW | TANNEW |[CUWWNEW | FEWWNEW | PBWNEW | ALVWNEW CRWNEW
TST_HO025 V100H025 TGA _HO025 CUAWWVHO25 |[FEWWVHO25 [PBWWVHO25 |ALWWHO25  [CRWWHO25
TST_HO50 V100HO50 TGAO50 TBN_HO50 | TAN_HO50 |CUOMWHO50 [FEWWVHO50 |PBWWVHO50 |ALWWVHO50 |[CRWWHO50
TST_HO75 V100HO75 TGA _HO75 CUMWHO75 |[FEWVHO75 [PBWWHO75 |ALWWHO75  [CRWWHO75
TST_H100 | V100H100 TGA H100 |TBN_H100 |TAN_H100 [CUWHL00 [FEWWHL100 [PBWWH100 |[ALWWHI00 |CRWWHLO0O0
TST_H125 | V100H125 TGA H125 |TBN H125 |TAN H125 [CUWHL125 [FEWWH125 [PBWWH125 |[ALWWH125  |CRWWH125
TST_H150 | V100H150 TGA H150 |TBN_H150 |TAN H150 [CUWWHL50 [FEWWH150 [PBWWH150 [ALWWHI50 |CRWWHL50
TST_H175 | V100HL75 TGA H175 |TBN_H175 |TAN H175 [CUWHL75 [FEWWHL75 [PBWWHL75 |[ALWWHL75 |CRWWHL75
TST_H200 | V100H200 TGA H200 | TBN_H200 | TAN_H200 [CUWH200 [FEWWH200 [PBWWH200 [ALWWH200  |CRWWH200
TST_H225 | V100H225 TGA H225 |TBN_H225 | TAN H225 [CUWH225 [FEWWH225 [PBWH225 |ALWWH225  |CRWWH225
TST_H250 V100H250 TGA250 TBN_H250 | TAN_H250 [CUMWH250 [FEWWVH250 |PBWWVH250 |ALWMH250 |[CRWWMH250
TST_H275 | V100H275 TGA H275 | TBN_H275 | TAN_H275 [CUWH275 [FEWWH275 [PBWWH275 [ALWWH275  |CRWWH275
TST_H300 V100H300 TGA _H300 TBN_H300 | TAN_H300 |CUOMWH300 [FEWVH300 |PBWWVH300 |ALWWH300 |CRWWH300




ML1 EGR LUBRI CANT PERFORMANCE TEST
FORM 19
TEST FUEL ANALYSI S (LAST BATCH)

Labor at or LAB

ECT Dat e DTCOWP

EOT Ti me EOTTI ME

TEST NUMBER

STAND: STAND

ENG NE: ENG NE

ENG NE RUN NO.: ENRUN

FORMULATI OV STAND CODE:

FORM

O LCODE: O LCODE

FUEL SUPPLI ER

FUEL BATCH | DENTI FI ER

FUELSUP FUELBTI D
Measur enent Speci ficati ons Anal ysi s Test Met hod
NEW EOCT

Total Sul fur, % Weight 0.04 - 0.05 FUEL SNEW FUEL SEOT D 2662
Gavity, °API 34.5 - 36.5 API GRNEW APl GREOT D 1298
Hydr ocar bon Conposition
Aromatics % Vol une 28 - 33 FUELAROM D 1319
Aefin Report FUELCOLEF D 1319
Cet ane | ndex Report CETANEI N D 4737
Cet ane Nunber 42 - 48 CETANENO D 613
Copper Strip Corrosion 1 Maxi mum FUELCU D 130
Flash Point, °C 54 Maxi num FLASHPT D 93
Pour Point, °C -18 Maxi num FUELPOUR D 97
Car pon Resi due on 10% 0. 35 Maxi mum D 524
Resi duum % FUELCRES (10% Bot t ons)
Water & Sedinment, % Volune| 0.05 Maxi mum FUELH20 D 2709
Viscosity, ¢St @40 °C 2.4 - 3.0 KI NVI S D 445
Total Acid Number 0. 05 Maxi mum FUELTAN D 664
Strong Acid Number 0. 00 Maxi mum FUELSAN D 664
Accel erated Stability t bd FUELACS D 2274
Saturates, % Repor t FUELSATU D 1319
Cloud Point, °C Repor t FUELCLOU D 2500
Distillation, °C
| BP Repor t FUELI BP D 86

10% Repor t FUEL10 D 86

50% Repor t FUEL50 D 86

90% 282 - 338 FUEL90 D 86
EP Repor t FUELEP D 86




ML1 EGR LUBRI CANT PERFORMANCE TEST

FORM 20

I NJECTOR ADJUSTI NG SCREW NMASS LCOSS

Laborat or LAB

EOT Dat e DTCOWP

EOCT Ti me EOTTI ME

TEST NUMBER

STAND: STAND

ENG NE: ENG NE

ENG NE RUN NO. : ENRUN

FORMULATI OV STAND CODE: FORM
O LCODE: O LCODE
SCREW # PRE- TEST MASS, ¢ POST- TEST MASS, ¢ MASS LGSS,
1 BOTI AS1 ECTI AS1 I ASW.1
2 BOTI AS2 ECTI AS2 | ASW.2
3 BOTI AS3 ECTI AS3 I ASW.3
4 BOTI A4 ECTI A4 | ASW.4
5 BOTI AS5 ECTI AS5 I ASW.5
6 BOTI AS6 ECTI AS6 I ASW.6
TOTAL I ASW.TOT
AVERAGE AVG AS




MLl EGR LUBRI CANT PERFCRMANCE TEST
FORM 21
UNSCHEDULED DOWNTI ME & NMAI NTENANCE SUMVARY

Labor at or LAB EOCT Dat e DTCOWP EOT Tinme EOTTINME
TEST NUVBER
STAND: STAND ENG NE: ENG NE ENG NE RUN NO. : ENRUN

FORMULATI OV STAND CODE: FORM

O LCCDE: O LCODE

Nunber of Downti ne DWNCCR
el Dat e Downt i ne Reasons
Hour s

DOANROO1 DDATROOLf DTI MROO1 | DREAROO1

TOTLDOMN Total Downtime (hours)

O her Conment s

Nurmmber of Comment Lines TOTCOM

OCOVRO01




ML1 EGR LUBRI CANT PERFORMANCE TEST
FORM 22
CHARACTERI STI CS OF THE DATA ACQUI SI TI ON SYSTEM

Laboratory LAB ECT Date DTCOWP ECT Ti me EOTTI ME
TEST NUMBER

STAND: STAND ENG NE: ENG NE ENG NE RUN NO. : ENRUN

FORMULATI QV STAND CODE: FORM

O L CODE: O LCODE
PARAMETER SENSI NG CALI BRATI ON | RECORD | OBSERVATI ON RECORD LOG SYSTEM

DEVI CE FREQUENCY DEVI CE FREQUENCY FREQUENCY FREQUENCY RESPONSE
(1) (2) (3) (4) (5) (6) (7) (8)
Tenper at ur
al OTEMSENS OTEMCALF  QTEMRECD OTEMOBSF OTEVRECF OTEM_OGF OTEMSYSR
Fuel In FTEMSENS FTEMCALF FTEMRECD FTEMOBSF FTEMRECF FTEM.OGF FTEMSYSR
I nt ake Al TSENS Al TCALF Al TRECD Al TOBSF Al TRECF Al TLOGF Al TSYSR
I nt ake | MANSENS | MANCALF || MANRECD I MANOBSF | MANRECF I MANL OGF I MANSYSR
Pre- Turb. PTURSENS PTURCALF PTURRECD PTUROBSF PTURRECF PTURLOGF PTURSYSR
Cool . Cut COTSENS COTCALF COTRECD COTOBSF COTRECF COTLOGF COTSYSR
Pressure
Inlet Ar | NRESENS | NRECALF || NRERECD | NREOBSF | NRERECF | NRELOGF I NRESYSR
Exhaust EXPRSENS EXPRCALF EXPRRECD EXPROBSF EXPRRECF EXPRLOGF EXPRSYSR
o O LGSENS O LGCALF @ LGRECD| O LGOBSF O LGRECF O LGLOGF O LGSYSR
O her
Fuel Fl ow FFLOSENS FFLOCALF FFLORECD FFLOOBSF FFLORECF FFLOLOGF FFLOSYSR
Speed RPVBENS RPMCALF RPVRECD RPMOBSF RPMRECF RPM_OGF RPVSYSR
Load LOADSENS LOADCALF  LLOADRECD LOADOBSF L OADRECF LOADLOGF LOADSYSR
LEGEND:

(1)
(2)
(3)
(4)

(5)
(6)
(7

(8)

OPERATI NG PARAMETER
THE TYPE OF DEVI CE USED TO MEASURE TEMPERATURE, PRESSURE OR FLOW
FREQUENCY AT WH CH THE MEASUREMENT SYSTEM | S CALI BRATED
THE TYPE OF DEVI CE
DL - AUTOVATI C DATA LOGGER

gD -

COVWPUTER, USI NG DI RECT 1/ 0O ENTRY
DATA ARE OBSERVED BUT ONLY | F RECORDED OFF SPEC.
DATA ARE RECORDED BUT ARE NOT RETAI NED AT EOT

DATA ARE LOGGED AS PERVANENT RECORD, NOTE SPECI FY | F:

SS -

SNAPSHOT TAKEN AT SPECI FI ED FREQUENCY

AG X AVERAGE OF X DATA PO NTS AT SPECI FI ED FREQUENCY

TIME | N SECONDS FOR THE QUTPUT TO REACH 63. 2% OF FI NAL VALUE
FOR STEP CHANGE AT | NPUT




ML1

EGR LUBRI CANT PERFORMANCE
Li ner Wear Summary
Form 23

TEST

Labor at oLAB

EOT DTCOVP

EOT Ti neEOTTI ME

St and: STAND

Engi ne: ENG NE

Engi ne Run ENRUN

Gl

O LCODE

For mul ati on/ St and FORM

VEAR STEP (um
Cyl i nder Nunber
PCSI TI ON 1 2 3 4 > 6
1: 00 ClLw Cc2LwW C3LW ALW C5LW C6LWL
2: 00 ClLwW c2L\wWe C3LW2 cALW C5L\wW2 C6LW2
3: 00 (Thrust) ClLWB C2L\WB C3LWB CALWB C5LWB C6LWB
4: 00 ClLWM C2LWM C3LWM ALWM C5LW C6LWM
5: 00 ClLW C2LW6 C3LWB CALVB C5LWb C6LWb
6: 00 (Rear) CLLWG C2LW6 C3LW6 CALWG C5LW6 CBLWG
7:00 ClLW LW C3LW ALW C5LW C6LW
8: 00 ClLW8 C2L\V8 C3LV8 CALWB C5LW8 C6LW8
9: 00 ClLV® C2LV® C3LV® CALV® C5LV® C6LV®
10: 00 Cl1LWL0 C2LWL0 C3LWL0 CALWLO C5LWL0 C6LWLO
11: 00 ClLW1 C2LW 1 C3LWL1 ALWL1 C5LWL1 C6LWL 1
12: 00 (Front) | ClLW2 C2LWL2 C3LWL2 CALWL2 C5LWL2 C6LWL2
Aver age CLALW C2ALW C3ALW CAALW C5ALW C6ALW
Sunmar y As Measured Qutlier Adj usted to X XX%
Aver age, pm AVACLW ACLW ALW
Std. Dev., pm ANMSCLW SCLW
M ni mum pm AM CLW | CLW
Maxi mum pm AMXCLW XCLW
Ri ng Fl aked Liners FLKLI N
Qutlier Liners QUTLI N




