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Mean(Coolant Temperature - Inlet) & Coolant Temperature - Inlet vs. Time
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Mean(Coolant Temperature - Outlet) & Coolant Temperature - Outlet vs. Time
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Mean(Engine Speed) & Engine Speed vs. Time
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Mean(Exhaust Backpressure) & Exhaust Backpressure vs. Time
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Mean(Fuel Temp) & Fuel Temp vs. Time
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Mean(Intake Air Pressure) & Intake Air Pressure vs. Time
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Mean(Intake Air Temperature) & Intake Air Temperature vs. Time
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Mean(Oil Temperature - Inlet) & Oil Temperature - Inlet vs. Time

Phase — 0001 7-VH

PM PastPM w1 09000-VH

70-  20a50111
- “’lIHIIHHHHHIHHIIIIHIIIIHIIllllllillllllll" e

O — 1725671

v qel

10 Meam: 61.8231
1 Std Dev: 737103

60—
50

10+ Meam 629991 E
1 5td Devi6.66544

60—
50_/

g qe1

Oil Temperature - Inlet
b |
[ ]
| o1
apoday

2 qe

10+ Meam 60.3311
4 5td Dew 716335

1 AAAAANAAAAAANAAANAN : VMIANANANL
1+ T i

1 N A A N A A A .ulllHI['r’

r

9 qe

10+ Meam 626862 Meam: 63.6496

1 5td Dew:6.92072 Std Dev: 679811

0 u T u T
0 50 100

T T T a T T T T
150 200 0 50 100
Time

T
130 200

Where((Stage = Stage-3-1) and (RefOil 2 = RO940))



Mean(Oil Temperature - Outlet) & Oil Temperature - Outlet vs. Time

— G001 7-VH

PM PostPM = 109000-VH
— 109001-VH

Anaaannaannannng AAAANAANAAARNANAANAANNNAAN = 120456-VH
“HIHHHHHHHHHHHHHHFHHHHHIHH wil — 172582

— 1 72587-VH
50 — 175643-VH

1 — Smooth
40—

70
60+

v qel

30+
20+

10 Meam63.272
1 Std Dev: 6.78643

0

70+

60—
504

40+

g qe1

304
204

10— Meam 643462 E
1 5td Dev:6.64914

70+
60— /
50

40

Oil Temperature - Outlet
]
i
apolay

2 qe

30+
204

10— Meam 624082
1 5td Dew: 669755

S IAAAAAAAANANAAARANN LU SR ..uuill“lrlr JUI e T
! TIE'y . _

9 qe

30+
204

10| Mean:63.2848 Mean:63.8768
1 Std Dev:6.66396 Std Dev:6.95045
0- : . : : . : . . h . . : : : : .
0 50 100 150 200 0 50 100 150 200
Time

Where((Stage = Stage-3-1) and (RefOil 2 = RO940))



PM

Mean(Power) & Power vs. Time

Phase
PostPM

legmeP 4345
5 d1]f'\|': A5313

Power

ean: 24.8407
i Jitd Dew 273236

25 s

7| Mean:245648
7 std Dev:1.29539

e 4897,
Std Dev: 251691

T
0 50 100

Where((Stage = Stage-3-1) and (RefOil 2 = RO940))

T
150

T a T T T T
200 0 50 100
Time

T
130 200

v qel

g qe1

2 qe

9 qe

— G0017-VH
= 109000-VH
— 109001-VH
— 120496-VH
— 172582-VH
— 1 72587-VH
— 175643-VH
— Smooth



Mean(Rocker Arm Cover Temperature - Inlet) & Rocker Arm Cover Temperature - Inlet vs. Time

Phase
PM PostPM
50—
40—
30
20 ] Mean: 29,1766
g Std Dev: 233516
40—
3 ]
= 30
o J
S J
5 -
a 20 | Mear: 290159
E .
5 4 Std Dev:0.03285
=
§
E J
< 40
S
i
2
30 |
20_’ Mean: 29,1164
4 Std Dev:0.5%9064
40—
20| L | 7 TR — ¥ — i — — — — —
20 | Mearn: 28,0311 Mean: 28,0295
4 Std Dev:0.26446 Std Dev: 019725
T T T T T T a T T T T T T T T
0 50 100 150 200 0 50 100 150 200
Time

Where((Stage = Stage-3-1) and (RefOil 2 = RO940))

¥ qel

q qe]

2qe

9 qe

— G0017-VH
= 109000-VH
— 109001-VH
— 120496-VH
— 172582-VH
— 1 72587-VH
— 175643-VH
— Smooth



Mean(Torque - Load Cell) & Torque - Load Cell vs. Time

Phase —90017-VH
PM PostPM = 109000-VH
. = 109001-VH
- . i — 120496-VH
200 = 172582-VH
] — 172587-VH
150 — 175643-VH
| - — Smooth
|5
o
100+ b
50
i Meganpdly2
S4d Pev: 1 316314
0-
&
o
m

S
S g
]
-
P
] i
130
/|
1 b
o
100 (3]
50—
| Mear: 197.095
Vetd Dev: 206572
0
200 . rﬁ'* L e B o L P e A0 ALoSI 1M o . et 2,57 D 3 =il .-
150
1 b
o
100 o
50
| Mean: 195154 edreh 93,245
Std Dev: 11.5724 5td Dewv: 13.913
0 T T T T T T T T T T T T T T T T T 1
0 50 100 150 200 0 50 100 130 200
Time

Where((Stage = Stage-3-1) and (RefOil 2 = RO940))



RO 1011 Data Plots

Classified as Confidential



Mean(AFR Left) 8 AFR Left vs. Time

Phase
PM PostPM
1.2
1.0 ",
| 9
1 (=
J p
0.8 -
06+
] Mean: 1.00386
4 5td Dev: 0.03459
1.2
1.0
£ E
3 ] g
0.8 -
0.6 -
] Mean: 0.7501
1 5td Dev: 0,036
1.2
1.0
| b
1 o
J (0]
0.8 -
0.6
{ Mean:1.0183 Mean: 1.00037
4 Std Dev: 0.01869 Std Dev: 0.05036
T T T T T T T T T T T T T T T 1
a 50 100 150 200 0 50 100 150 200
Time

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))

— 119152-VH
— 169622-VH
— 169623-VH
— 1 72259-VH
— 172583-VH
— 1 72585-VH
— 1 72589-VH
= 1 75637-VH
— Smooth



Mean(AFR Right) & AFR Right vs. Time

Phase
PM
1.5
1.0
0.5
1 Mean: 100534
1 5td Dev: 0.03588
0
1.5
= ]
= 1.0
ﬁ .
& |
= | —_ “
0.5
1 Mean:0.76184
1 5td Devi0.03391
0+
1.5
L o B S M NN MMM SN A SRR RSN R NN
0.5
1 Mean: 0.99863 Mearn: 101017
1 Std Dev: 001713 Std Dev: 0.05854
0 T T T T T T T T T T T
a 50 100 150 200 0 50 100 150 200
Time

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))

— 119152-VH
— 169622-VH
— 169623-VH
— 1 72259-VH
— 172583-VH
— 1 72585-VH
— 1 72589-VH
= 1 75637-VH
— Smooth

W qe

aqel
apoday

9 qe



Mean(Barometric Pressure) & Barometric Pressure vs. Time

Phase — 119152-VH
EM PostPM = 169622-VH
— 169623-VH
100 — 172259-VH
w— 172583-VH
w— 172585-VH
80 — 172589-VH
175637-VH
— Smooth
a0
9
=2
b
40
20
Mean: 93.8642
0 Std Dev: 061615
100
&0
€
3
] B
& 60 c g
.; c&
ET = g
§ 40 8
@
20
Mear: 101,704
0 Std Dev: 043907
100
&0
60 -
i
o
o
40
20
Mean: 28,0902 Mear: 394576
0 Std Dev: 0.05039 Gtd Qet: 1027
0 50 100 150 200 0 50 100 150 200

Time
Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))



Mean(Coolant Temperature - Inlet) & Coolant Temperature - Inlet vs. Time

Phase — 119152-VH

PM PostPM = 169622-VH

80~ — 169623-VH

| — 1722509-VH

70 — 172583-VH

| — 172585-VH

60 — 172589-VH

—— 175637-VH
— Smooth

W qe

10 Mear: 47,6806
1 Std Dev: 268107

Coolant Temperature - Inlet
I
]
1
agqe
apolay

10 Mear: 46.0058
1 Std Dev:9.71018

9 qe

10 Mean:48.9659 Mean:48.3883
1 Std Dev: 210285 Std Dev: 229683
0 T u T u T T u T T u T u T
0 50 100 150 200 0 50 100
Time

T
130 200

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))



PM

Mean(Coolant Temperature - Outlet) & Coolant Temperature - Outlet vs. Time
Phase

PostPM

80
60
40+
20
Mean:55.5108
1 Std Dev:3.21886
0~
80~
5 :
g |
v 60—
@ :
S
5
g |
£ 40
@ |
=
@
2 !
3 20
Mean:52.6913
: Std Dev: 11.5453
0
80
20
1 Mean:55.8824 Mean:55.7413
1 Std Dev:2.86947 Std Dev: 3.30505
0 I 2 [} 1 T . 1 0 | ] I T 1 1
0 50 100 150 200 0 50 100 150 200
Time

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))

v qen

aqel

9 qe1

= 119152-VH
w—169622-VH
m— 169623-VH
w— 172259-VH
= 172583-VH
e 172585-VH
w— 172589-VH
= 175637-VH
= Smooth



Mean(Crankcase Pressure) & Crankcase Pressure vs. Time

Phase —119152-VH
PM PostPM — 169622-VH
6 — 169623-VH
| — 1 72259-VH
1 72583-VH
4 — 172585-VH
i — 1 725689-VH
w1 75637-VH
2 — Smooth
il &
0 >
-2
-4 Mean:0.97944
i Std Dev: 1.69553
4_
o
2 2
L7}
c &
2 g L 1 L | L L L | | o
S o
=
=
(W) _2_
-4 Mean: 0.0154
i Std Dev: 0.02625
4_
2_
il I
PR " MY o
-2
-4 Mearn: 0.05925 Meam 013619
| Std Dev:0.03404 Std Dev:0.22057
T u T u T u T u T T u T u T u T u T U
0 50 100 150 200 0 50 100 150 200
Time

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))



Mean(Engine Coolant Pressure) & Engine Coolant Pressure vs. Time

Phase — 119152-VH
PM PostPM = 169622-VH
| — 169623-VH
— 1 72259-VH
705 1 72583-VH
w— 172585-VH
1 — 172589-VH
700- e _ImesT
— Smooth
| -
£69.5 =
69,0+
B85 Mean: 68,9993
Std Dev: 0.03984
70.5
o ]
=3
ﬁ 700
£ E
: g
2 £69.5 o g
[
s ]
£
2 60.0-
8.5 Meam: 70,0813
Std Dev: 0,03054
70.5
700
| g
£69.5 P
69.0
g8.5-| MeamE9.8377 Meam 70117
Std Dev: 018571 Std Dev: 0.19708
T T T T T T T T T al T T T T T T T T 1
a 50 100 150 200 0 50 100 150 200
Time

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))



Mean(Engine Speed) & Engine Speed vs. Time

PM

Engine Speed
—
Ln
=
(=]
1

-I!!l_.lllillllil;ll!l'lllill TN NN e e NN

1 Mean:1202.13
_| Std Dew12.8211

Phase
PostPM

9
(=
=

Mean: 119651

Std Diev: 345765
&
o
o

—

o

Mean: 713453

Std Diev: 145.996
b
o
(0]

b n i | e

Mean: 1185.08
Std Dev: 122319

T T
0 50 100 150 200

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))

a T T T T
0 50 100
Time

— 119152-VH
— 169622-VH
— 169623-VH
— 1 72259-VH
— 172583-VH
— 1 72585-VH
— 1 72589-VH
= 1 75637-VH
— Smooth



Mean(Exhaust Backpressure) & Exhaust Backpressure vs. Time

Phase — 119152-VH
PM PostPM = 169622-VH
— 169623-VH
— 1722509-VH
104 - — 172583-VH
— 172585-VH
— 172589-VH
102 — 175637-VH
9 — Smooth
100+ c
(=2
=
08 -
a6
94 Mear: 103,604
Std Dev:1.14042

—
=]
e

1{]4—-
g —
| &

E‘ 100
= &
3 & g
“ o
ag
8
5]
94| Mear: 101.343

5td Dew:0.35232

%ﬂﬂﬂ( AnAAnAAn Wﬂﬂﬂw IAnAARMAAAMARdAAAAAAn

102
100 B
o
(0]
ag—
Qg
94__ Mean: 102.289 Mear: 102,209
Std Dev: 202856 Std Dev: 1.83656
T T T T T T T T T T T T T T T T T T
0 50 100 150 200 0 50 100 150 200

( Time
Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))



Mean(Flow - Coolant Out) & Flow - Coolant Out vs. Time

Phase — 119152-VH

PM PostPM = 169622-VH

1204 — 169623-VH
— 1 72259-VH
— 172583-VH
100 — 1 72585-VH
J — 1 72589-VH
= 1 75637-VH
80 — Smooth

60—

W qe

40

20+
- Mean: 47,3908
0- Std Dev: 2.33193

1207

100+

80

Flaw - Coolant Qut
(=]
(=]
L |
aqe
apolay

40—

20—
- Mean: 313373
- Std Dev: 144979

120
100+
80—
60—

_Ili i Ill ||hh‘|‘ lllll I i ‘ ‘ h‘hh"*‘lmwmwmmﬁ - " ' —

40— I

9 qe

20—
- Meam: 48.0351 Mean: 47,3829
0- Std Dev: 0.54443 Std Dev:5.11443
T T T T T T T T T T T T T
0 50 100 150 200 0 50 100
Time

T
130 200

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))



Mean(Flow - RAC) & Flow - RACvs. Time

Phase — 119152-VH
PM PostPM = 169622-VH
1 — 169623-VH
15.2 - — 172259-VH
w— 172583-VH
1 w— 172585-VH
15.0 — 172589-VH
] = 175637-VH
— Smooth
14.8
9
1 =2
b
14.6
14.4
14,2 Mean: 14,9959
Std Dev: 002727
15.2
15.0
W m
g 148 c &
z z
o
I_—? 14.6
14.4
14.2 - Mearm: 14.9974
Std Dev:0,03402
b
1 =2
]
14.6
14.4
14,2 Mearn: 14,9985 Mean: 15.0001
Std Dev: 0.06340 Std Dev: 0.02497
T T T T T T T al T T T T T T T T 1
a 50 100 150 200 0 50 100 150 200
Time

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))



Fuel Flow

4 Mean: 7.03931
0 5td Dev:0.20679

P

Mean(Fuel Flow) & Fuel Flow vs. Time
Phase
PostPM

Mearn: 690853
Std Dev:0.5748

Mean: 693278
Std Dev:0.82013

A S S T
Mearn: 1.98309
Std Dev: 0.34589

0 50

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))

T
100

T
150

T T T T T T
200 Q 50 100
Time

T
150 200

— 119152-VH
— 169622-VH
— 169623-VH
— 1 72259-VH
— 172583-VH
— 1 72585-VH
— 1 72589-VH
= 1 75637-VH
— Smooth

W qe

aqel
apoday

9 qe



290+

280

270

260+

250

240+

230+

290+

280

270

260+

Fuel Pressure

250

240+

230+

PM

Mean(Fuel Pressure) & Fuel Pressure vs. Time

Phase — 119152-VH
PostPM — 169622-VH
— 169623-VH
— 1 72259-VH
— 172583-VH
— 1 72585-VH
— 1 72589-VH
= 1 75637-VH
— Smooth

W qe

_E—I""JII||'lllli.|i|'—‘-'_'_||L-"‘llj'—"liIlllllllli_lijl_l_Ll_llu_L_l_

Mear: 254.811
Std Dev: 1.09263

aqel
apoday

Meam: 252,158
Std Dev: 236672

290

280+

270

260+

250

240+

Mean: 283.331
Std Dev:0.38157

9 qe

Mean: 258,785
Std Diev: 9.08383

230, : : .
0 50

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))

T
100

T
150

T T T T T T T
200 0 50 100
Time

T
130 200



Mean(Fuel Temp) & Fuel Temp vs. Time

Phase —119152-VH
PM PostPM = 169622-VH
1 — 169623-VH
40 1 — 1 72259-VH
i 1 72583-VH
i — 1 72585-VH
1 — 172589-VH
30+ w1 75637-VH
g — Smooth
- 5
4 (=2
20 =
10
i IMean: 282463
d Std Dev: 253597
0
40
30
g &
& ] &
g 20 ; g
10
i Mean: 37.6877
d Std Dev: 313077
04
40
30
] B
4 o
20 o
10
: Mean:. Meam: 27.56
4 Std Dave, Std Dev: 228119
05 ; : ; : : : : L : : . : : , : : !
0 50 100 150 200 0 50 100 150 200
Time

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))



Mean(Humidity) & Humidity vs. Time

Phase — 119152-VH
PM PostPM = 169622-VH
16 — 169623-VH
1 — 172259-VH
15 — 172583-VH
. — 172585-VH
14— — 172589-VH
. — 175637-VH
13 — Smooth
12- &
4 =
11
10
27 Mean:11.5766
- Std Dev: 021004
15
14

Z
T 12 B g
£ ] W%MMWW “
I
11
10
97 Mean: 113676
3 Std Dev: 0.12835
15
14+
134
12 g_
| o
11
10
-g_
| Mean: 11.6531 Meam: 114011
g.| StdDev:046137 Std Dev: 0.22836
T ! T ! T ' T ' T T ! T ! T ! T ' T B
0 50 100 150 200 0 50 100 130 200
Time

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))



Mean(Intake Air Pressure) & Intake Air Pressure vs. Time

Phase — 119152-VH
PM PostPM — 169622-VH
08 - — 169623-VH
1 — 1 72259-VH
1 w— 172583-VH
1 w— 172585-VH
06+ — 172589-VH
: = 175637-VH
] — Smooth
'[].4—_ c
o
1 =
0.2 N
1 e
) oy
T,
{J_
Mean: 0112593
1 Std Dev:0.17241
0.8
0.6 -
g
@ _
L
€
= 04 c E
i 1 o
<L 4 o g
_3 i
-_E {].2—_
0] / J J J / J J / /
E Mean: 0.05062
1 Std Dev: 0.02092
0.8
0.6
'[].4—_ =
o
1 @
0.2
0_
1 Std Dev: 001315 Std Dev: .0M 728
T T T T T T T T T a T T T T T T T T 1
a 50 100 150 200 0 50 100 150 200
Time

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))



36

34

32+

30+

284

26

24+
36

34

Intake Air Temperature

26

24
36

344

32+

30+

284

26

24

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))

324

304

28

Mean: 28,7869

5td Dev: 095706

IATERAATT AP A A APATAT PLAATIATY PR LAILTILP, P
WTrrrvrrrreu ey ey vuunI v

Mean(Intake Air Temperature) & Intake Air Temperature vs. Time
Phase
P

Meam: 30,279
Std Dev: 0.67483

Meam: 30,108
Std Dev: 005309

AATYA! PPELTYATIAN AV Y PR AP AP IPPT LY AMATLAT Y P AT
||||||I |||||'f[||'|||'

Mean: 25,8314
Std Dev: 048563

PostPM

T
0

50

T
100

T T T a T T
150 200 0 50
Time

T
100

T
130

— 119152-VH
— 169622-VH
— 169623-VH
— 1 72259-VH
— 172583-VH
— 1 72585-VH
— 1 72589-VH
= 1 75637-VH
— Smooth

W qe

aqel
apoday

9 qe



Mean(Intake Manifold Pressure) & Intake Manifold Pressure vs. Time

Phase —1197152-VH
PM PostPM — 169622-VH
100 — 169623-VH
| — ] F2259-VH
| 1 F2583-VH
b ] 72585-VH
&0+ — 172589-VH
i e 17563 7-VH
i — Smooth
60—
J &
(=2
i =
40—
20
| Mean: 637001
1 Std Dev: 2.84041
{] -
100
a 80
%‘, i
s 60- c 5
!.2 A o
P °f
P 40 ]
il
g ' y
20
| Mean: 30.3454
1 Std Dev:2.16224
{] -
100
&0
60—
J I
o
i (]
40—
20
| Mear:68.5952 Mean: 68.6875
{ Std Dew:2.25941 Std Dev: 435872
04 . : : : : : : : L : : : : : : : : |
i} 50 100 150 200 V] 50 100 150 200
Time

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))



70

60—

504

40+

30+

20+

104

0
70

60+

50

40

30+

Intake Manifold Vacuum

20+

10+

0
70

&0

50

40+

30+

20+

10+

Mean:.

| std Dew:.

PM

Mean(Intake Manifold Vacuum) & Intake Manifold Vacuum vs. Time

Phase

PostPM

Mear: 30,1641
Std Dev: 280638

Mean:.
Std Dew:.

Mean:.
Std Dew:.

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))

T
100

T
150 200 0
Time

T
100

T
130

W qe

aqel

9 qe

— 119152-VH
— 169622-VH
— 169623-VH
— 1 72259-VH
— 172583-VH
— 1 72585-VH
— 1 72589-VH
= 1 75637-VH
— Smooth



g
1

100

rJ L +
2 = Beo

—
[=]
(=]

Qil Pressure - LS Cylinder Head

b
Bo

g

200

100

(=]

Meamn: 233.825
Std Dev: 51.3886

PM

Mean(0Oil Pressure - LS Cylinder Head) & 0Oil Pressure - LS Cylinder Head vs. Time

Phase

Mean: 127.885
Std Dev:55.2314

ean: 94.301
Std Dev: 37.2896

Il

TU i

=]

Mearn: 165.086
Std Diev: 57.9399

(Il

UIHTHUY

=]

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))

50

T
100

T T T T T T
150 200 0 50
Time

agel v gel

Ip03Y qe

9 qe

— 119152-VH
— 169622-VH
— 169623-VH
— 1 72259-VH
— 172583-VH
— 1 72585-VH
— 1 72589-VH
= 1 75637-VH
— Smooth



Mean(0Oil Pressure - Pump) & Qil Pressure - Pump vs. Time

Phase — 119152-VH
PM PostPM — 169622-VH
— 169623-VH
— 1722509-VH
] — 172583-VH
400 — 172585-VH
] — 172589-VH
] —— 175637-VH
300 — Smooth
] (=2
i =
200 ]
Yy gy
100
] MMear: 19647
1 Std Dev:54.0538
0
400~
a ]
5 500
a 7]
é ] iy E
a ] o
8 i o
& 200 g
E 4
) ]
100
] Mean: 152,504
i Std Dev:47.107

e T |

\_I _ i)
T AEA LA VI :
200—_
100—:
1 Mear: 277,948 Mean: 244,621
o] StdDewis17932 Std Dev: 68.0279
[IJ I S:D I 10|'D I 1 SI'I] I 260 {; I S:I] I 1{|]'D I 1 SI'[J I E[IJU

Time
Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))



PM

Mean(Oil Pressure - RS Cylinder Head) & Qil Pressure - RS Cylinder Head vs. Time

Phase
PostPM

400-
30]—-
J &
200 -
- ‘\“mmmu LALLALD Lll“”l ll‘” AT
100~ LI L II.H v 1 UY
] “ ST ! '”‘ U
] Mean: 103,868
0] Std Dev:39.8395
400
b-] ]
% i
5 311]—_
£ g
g &
4] o
T 200 o ;
e
=
4
= 100
O -
- MMear: 13342
. Std Dev:434651
0
400
30]—-
I 5
200 o
1'[]'[]—-
] Meam: 195.154 Mearn: 181.623
0] Std Dev:52.175 Std Dev: 60.6699
_I u T T T u T T u T u T u T u T
0 50 100 150 200 0 50 100 150 200
Time

Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))

= 119152-VH
= 169622-VH
= 169623-VH
— 172259-VH
= 172583-VH
= 172585-VH
= 172589-VH
== 175637-VH



Mean(Oil Temperature - Inlet) & Oil Temperature - Inlet vs. Time

Phase — 119152-VH
PM PostPM — 169622-VH
g — 169623-VH
100~ — 172259-VH
— 172583-VH
] — 172585-VH
&0 — 172589-VH
] —— 175637-VH
60 l i — Smooth
. e
p
40
20-
] MMear: £1.999
- Std Dev: 747114
{]-
100-
5 80-
£ ]
5 5”‘: c &
5 €§
E
=
20-
] Mean: 59.2465
- Std Dewv: 15,7665
{]-
100-
80-
nAAANAANNNAANNNAAA AN AAAANA AN AAAANAAANAAN
60~ Hrr]l[”r[l”rr[lwfHHHH'HH“IHF”IH!'Hf c
1 o
40
20
:Mean:EE.{}IEET-' Mean:£3.1818
4 Std Dew 671769 Std Dev: 7.24529
0 : . . : . : : : :
0 50 100 150 200 0 50 100 150 200

( Time
Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))



Mean(Oil Temperature - Outlet) & Oil Temperature - Outlet vs. Time

Phase —119152-VH
P PostPM — 169622-VH
1 — 169623-VH
100 — 1722509-VH
i 1 72583-VH
i — 1 72585-VH
&0 — 1 725689-VH
1 w1 75637-VH
i ’”IlllIIIHHIIIIHIIIIlllllllllll“lllllllllllllI" — Smaooth
2 T T TTeTTTe T rnrrererl e
] =
40
20—-
| Mean: 63,0241
- Std Dev:6.9905
0
1{]{]—_
5 8{]—_
? o ¥
g 60 g
cg
z i
54{]—
': -
6 -
20
] Mean: 63.6752
- Std Dev: 16,6185
0
100+
8{]—_
‘llllllllllllllll.llll.l.lllI.Il.Illllllllllllllllllllllll
so-TU U T TV TV T T vV IV v U v vV U v v TV UV vV TvovuvuuvuuTuvuuT _
1 o
40
2{]—-
: Meam 63.3617 Mean: 63.3605
4 Std Dev:657125 Std Dev:7.05542
i} T T T T T T T :
(IJ 5:0 1'[|]'D 1 SI'[] 260 '[; 5:[] 1'[|]'D 1 SI'[J Z[IIJ
Time

¢ Where((Stage = Stage-3-1) and (RefQil 2 = RO1011-X))



Mean(Power) & Power vs. Time
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Mean(Rocker Arm Cover Temperature - Inlet) & Rocker Arm Cover Temperature - Inlet vs. Time
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Mean(AFR Right) & AFR Right vs. Time
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Mean(Coolant Temperature - Inlet) & Coolant Temperature - Inlet vs. Time
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Mean(Crankcase Pressure) & Crankcase Pressure vs. Time
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Mean(Engine Speed) & Engine Speed vs. Time
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Mean(Exhaust Backpressure) & Exhaust Backpressure vs. Time
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Mean(Flow - Coolant Out) & Flow - Coolant Out vs. Time
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Phase

PostPM

hMean: 1.90364
Std Dev: 0.0302

Mearn: 1.6861
Std Dev: 011821

Fuel Flow

Std Dew:

Mean: 1.92196
Std Dev: 002477

Mearn: 1.90044
Std Dev:0.01238

Mean:1.83544
Std Diev: 0.09555

T
50 100

Where((Stage = Stage-3) and (RefOil 2 = RO940))

T T T a T T
150 200 0 50
Time

T
130

v qeq

4 qe]

pl

a qel

5 qe

— G0017-VH
= 109000-VH
— 109001-VH
— 120496-VH
— 120509-VH
— 121398-VH
— 172582-VH
172587-VH
m— 175643-VH
— Smooth



300 -
200-
280-
270-
260
250-
240-

200-
280-
270-
260-
250-
240-

200-
280-
270
260
250-
240-

Fuel Pressure

200-
280-
270-
260-
250
240-

290~

270-
260
250
240-

Mean(Fuel Pressure) & Fuel Pressure vs. Time

PM

| Mean:273.168

Std Dev:2.71641

———— :WWWW

| Mean:264.926

Std Dev: 14099

o ST

| Mean:258.853

Std Dev: 2.94725

2%——

| Mean:287.3

Std Dev:8.24189

Phase

PostPM

Mean: 253.933
Std Dev:0.69509

Mean:261.369
Std Dev: 11.1477

: T : T :
0 50 100 150 200

Where((Stage = Stage-3) and (RefQil 2 = R0940))

L |
0 50
Time

100

1
150

200

v qel

g qel

3 ge

age

5 qel

== 90017-VH
== 109000-VH
= 109001-VH
—120496-VH
= 120509-VH
e 121398-VH
— 172582-VH
e 172587-VH
e 175643-VH
= Smooth



Mean(Fuel Temp) & Fuel Temp vs. Time
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Mean(Intake Air Temperature) & Intake Air Temperature vs. Time
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Mean(Engine Coolant Pressure) & Engine Coolant Pressure vs. Time
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Mean(Intake Air Temperature) & Intake Air Temperature vs. Time
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Mean(Intake Manifold Pressure) & Intake Manifold Pressure vs. Time
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Mean(Oil Temperature - Inlet) & Oil Temperature - Inlet vs. Time
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Mean(Power) & Power vs. Time
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Mean(Torque - Load Cell) & Torque - Load Cell vs. Time
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Mean(AFR Right) & AFR Right vs. Time
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Mean(Engine Coolant Pressure) & Engine Coolant Pressure vs. Time

Phase — G001 7-VH
PM PostPM == 108000-VH
] — 109001-VH
] — 120496-VH
705 —— 120509-VH
] — 121308-VH
B A A R SRR AR R . ¢ — e
d g —— 172587-VH
60 5_3 — 175643-VH
T — Smooth
E Mearn: 70,0002
69.0 Std Dev:0.03436
705
700 =
] o
] wm
695
] Mean:69.8159
69.0 - Std Dew:0.10457
g
@ 70354
a J
a ] E
£ 700 ()
- T (=0
S ] ! §
Y 605
£ ]
o ] Meam: 70,0692
Y §9.0- Std Dev:0.18625
705
o | g
] o
1 0
69.5
| Mean: 699397
69.0 - 5td Dew:0.12026
705
700 &
] o
] &
69.5
MMearn: 69,9977 Meam: 69.8414
£9.0- Std Dev:0.22777 Std Dev: 014631
: : : : : : : . . . ; . . . . . . . :
0 50 100 150 200 0 50 100 150 200
Time

Where((Stage = Stage-2) and (RefOil 2 = RO940))



2960 -
2040
2920
2900 -
2880 -
2860
2060
2940 -}
2920
2900
2880
2860 -
2060
2940 -}
2920

Engine Speed

2880
2860
2960
294{]—-
2920—-
2900—_

PM

Mearn: 280003
Std Dev: 148504

2900—.&.4*_“‘”%

| Mean:2399.94
| 5td Dev: 1.04662

L.
—

2880 -
2860
2960
2940 ]
2920 -
2900
2880 ]
2860

| Mean:2899.96
| 5td Dew: 0.3505

_' Mearn: 2899.99
| Std Dew: 0.64269

Mean(Engine Speed) & Engine Speed vs. Time

Phase — G0017-VH
PostP M — 109000-VH
= 109001-VH
— 120496-VH
= 120509-VH
—121398-VH
— 172582-VH
172587-VH
= 175043-VH
— Smooth

v qeq

Mean: 2399.89
Std Dev: 1.07082

4 qe]

pl
Apo3ay

i
{

I
i
|
{
1.
2
F
5 qe

Mean: 2800.02
Std Dev: 0.37967

T
0

T T
50 100 150

Where((Stage = Stage-2) and (RefOil 2 = RO940))

T T a T T T T
200 0 50 100
Time



Mean(Exhaust Backpressure) & Exhaust Backpressure vs. Time
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Mean(Fuel Flow) & Fuel Flow vs. Time
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Mean(Fuel Temp) & Fuel Temp vs. Time
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Mean(Humidity) & Humidity vs. Time
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Mean(Intake Air Pressure) & Intake Air Pressure vs. Time
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Mean(Intake Air Temperature) & Intake Air Temperature vs. Time
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Mean(Intake Manifold Pressure) & Intake Manifold Pressure vs. Time
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Mean(0Oil Pressure - LS Cylinder Head) & 0Oil Pressure - LS Cylinder Head vs. Time
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Mean(Oil Pressure - RS Cylinder Head) & Qil Pressure - RS Cylinder Head vs. Time
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Mean(Oil Temperature - Inlet) & Oil Temperature - Inlet vs. Time
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Mean(Oil Temperature - Outlet) & Oil Temperature - Outlet vs. Time
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Mean(Power) & Power vs. Time
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Mean(Torque - Load Cell) & Torque - Load Cell vs. Time
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Mean(Coolant Temperature - Inlet) & Coolant Temperature - Inlet vs. Time
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Mean(Coolant Temperature - Outlet) & Coolant Temperature - Outlet vs. Time
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Mean(Crankcase Pressure) & Crankcase Pressure vs. Time
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Mean(Engine Coolant Pressure) & Engine Coolant Pressure vs. Time
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Mean(Engine Speed) & Engine Speed vs. Time
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Mean(Exhaust Backpressure) & Exhaust Backpressure vs. Time
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Mean(Flow - Coolant Out) & Flow - Coolant Out vs. Time
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Mean(Intake Air Temperature) & Intake Air Temperature vs. Time
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Mean(Intake Air Pressure) & Intake Air Pressure vs. Time
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Mean(Oil Temperature - Inlet) & Oil Temperature - Inlet vs. Time
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Mean(Rocker Arm Cover Temperature - Inlet) & Rocker Arm Cover Temperature - Inlet vs. Time
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Mean(Crankcase Pressure) & Crankcase Pressure vs. Time
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Mean(Engine Coolant Pressure) & Engine Coolant Pressure vs. Time
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Mean(Engine Speed) & Engine Speed vs. Time
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Mean(Exhaust Backpressure) & Exhaust Backpressure vs. Time
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Mean(Flow - Coolant Out) & Flow - Coolant Out vs. Time
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Mean(Fuel Flow) & Fuel Flow vs. Time
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Mean(Fuel Temp) & Fuel Temp vs. Time
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Mean(Humidity) & Humidity vs. Time
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Mean(Intake Air Pressure) & Intake Air Pressure vs. Time
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Mean(Intake Air Temperature) & Intake Air Temperature vs. Time
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Mean(Intake Manifold Pressure) & Intake Manifold Pressure vs. Time
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Mean(0Oil Pressure - LS Cylinder Head) & 0Oil Pressure - LS Cylinder Head vs. Time
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Mean(0Oil Pressure - Pump) & Qil Pressure - Pump vs. Time
Phase — G001 7-VH
PostPM = 109000-VH
— 109001-VH
— 1 20496-VH
— 120509-VH
— 121398-VH
— 1 72582-VH
1 72587-VH
1 75643-VH
— Smooth

v qel

Mean: 208,983
Std Diev: 15.54599

g qe1

| Mean:224178
1 Std Dev:18.5777
0
o
E o
& ] E
@ 3 5
= — (=0
g i g
T 4
o 4
= 100+
o] 1 Meam: 210,754
1 Std Dev: 324945
0
300
b
200 =2
] o
100
7 Meam: 265.022
1 Std Dev:23.0755
0-
: r
b o
- o
1004
71 Mearn: 240,697 Mean: 190.07
1 Std Dev:50.9305 Std Dev: 265011
o4 : : . : H : : : : : , .

50

Where((Stage = Stage-1) and (RefOil 2 = RO940))

T
100

T
150

T T
200 0 50 100 130 200

Time



Mean(Oil Pressure - RS Cylinder Head) & Qil Pressure - RS Cylinder Head vs. Time
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Mean(Oil Temperature - Inlet) & Oil Temperature - Inlet vs. Time
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Mean(Oil Temperature - Outlet) & Oil Temperature - Outlet vs. Time
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Mean(Rocker Arm Cover Temperature - Inlet) & Rocker Arm Cover Temperature - Inlet vs. Time
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Mean(Torque - Load Cell) & Torque - Load Cell vs. Time
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Std Devi 044128

9 qe

Mean: 254925
Std Dev: 044013

0 50

Where((Stage = Stage-1) and (RefOil 2 = RO1011-X))

T
100

T
150

T a T T T T
200 0 50 100
Time

T
130 200



29.2

280+

288

286

284

28.2+

Rocker Armn Cover Temperature - Inlet

Mean(Rocker Arm Cover Temperature - Inlet) & Rocker Arm Cover Temperature - Inlet vs. Time

PM

Phase

Meam: 25,0014
Std Dev: 0.02309

PostPM

28,6
Eie Mean: 28.9012 Meamn: 28.9295
1 std Dev:0.06318 Std Dev: 0.07709
29.2 4
290+
288
28,6
2847 | jeam 200015 Mear: 28.001
{ Std Dev:0.04417 Std Dev:0.03853
T u T u T T u T T u T T T T
V] 50 100 150 200 i} 50 100 150 200
Time

Where((Stage = Stage-1) and (RefOil 2 = RO1011-X))

W qe

aqel

9 qe

— 119152-VH
— 110162-VH
— 121400-VH
— 169622-VH
= 169623-VH
— 1 72259-VH
— 172583-VH
= 1 72585-VH
m— 1 75637-VH
— Smooth



Mean(Torque - Load Cell) & Torque - Load Cell vs. Time

Phase —119152-VH
PM PostPM == 119162-VH
] — 121400-VH
200 st e e —_— e e————— — — 169622-VH
1 e ! — 169623-VH
1 — 172259-VH
i — 172583-VH
150 1 72585-VH
1 — 1 75637-VH
i c — Smooth
b (=2
100 =
50—
i Mean: 202475
- Std Dew: 5.01465
{] —)
200 F—— — - — = — A —— s
= 150
& J
2 ¥
s =
» 100 o
p=1 i
o J
= i
50—
: Mearm: 196.053 Mearn: 195.58
1 Std Dev: 2.38943 Std Dev:3.50869
{] —)
200 R —r— b ——— e . ———
150
1 N
4 o
100 [
50—
: Mean: 200.041 Mearn: 165408
4 Std Dew: 204633 Std Devi65.9311
0 T ' T ' T ' T ! T T ! T ' T T ! T B
0 50 100 150 200 0 50 100 150 200

Where((Stage = Stage-1) and (RefOil 2 = RO1011-X))

Time



VH Build — Operational Data Review
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Piston Ring Gap & Bore Clearance Summary

BRingGap & 2 more vs. Lab Recode Lab Recode| Phase | Mean(TRingGap)|Mean(BRingGap)| Mean(P2B_Clear)
Phase * TRingGap LabA  [PostPM 0.038 0.040 0.027
L = e Lab B PM 0.034 0.036 0.000
0,040 e ) Lab C PM 0.032 0.034 0.040
o e LabD PM
E 0'035 L1 " L2120
4 eae I LabD PostPM 0.027 0.029 0.029
& 0.020 e ssmses Lab G PM 0.026 0.028 0.033
0035 oo Lab G PostPM 0.029 0.031 0.003
o 0040
E [ 1 ] . ]
2 0.035 e
£ T fos o]
(=1 L]
0.030 o S
0.025
Ll
U.[H iil'.l-.
;'E, [][E SRR - —
E L]
S .02
2! -
Q.01
D - I
labA LabB LabC LabD LabG LabA LabB LabC LabD LabG
Lab Recode
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RefOil

Lab-Phase

Mean(BlowbyBreakin)

Mean(Blowby23HR)

RO931
RO931
RO931
RO940
RO940
R0O940
RO940
RO940
RO940
RO1009
RO1009
RO1011-X
RO1011-X
RO1011-X
RO1011-X

Lab A_PostPM
Lab D_PostPM
Lab G_PostPM
Lab A_PostPM
Lab B_PM
Lab C_PM
Lab D_PM
Lab G_PM
Lab G_PostPM
Lab C_PM
Lab G_PM
Lab A_PostPM
Lab D_PostPM
LabG_PM
Lab G_PostPM

71.8
63.2
68.0
71.2
76.7
57.7
69.0
65.8
66.4
74.6
64.4
73.9
68.2
65.5
69.0

71.3
65.5
67.4
67.7
75.2
70.2
70.9
66.3
67.5
73.5
68.5
71.1
70.1
67.6
68.8

Blow-by Data

Classified as Confidential

Mean(Blowby47HR) |Mean(Blowby71HR)| Mean(Blowby95HR) |Mean(Blowby119HR)|Mean(Blowby143HR) [Mean(Blowby167HR)
69.0 66.6 65.7 66.3 64.2 63.6
64.7 62.3 61.8 60.0 58.6 61.4
65.9 65.6 64.2 61.3 58.6 54.3
65.3 62.4 62.3 67.1 65.8 64.2
71.3 65.4 60.8 57.1 57.5 59.5
69.9 66.2 63.3 61.0 58.9 59.1
66.0 64.8 61.9 60.0 59.5 614
66.4 64.6 65.3 58.5 59.2 57.0
65.4 65.9 65.0 63.6 62.4 58.9
69.4 67.5 65.9 63.6 58.6 56.9
67.5 62.7 63.0 61.6 58.7 59.0
69.3 67.2 67.5 65.4 60.1 64.2
69.4 66.6 65.8 62.7 58.5 58.2
66.0 64.9 62.0 64.3 62.5 59.9
68.8 68.1 64.9 65.0 65.1 62.0
Blow-by vs. Hour
L 5 s RefOil
Lab A_PostPM Lab 8_PM Lab C_PM Lab D_PM Lab D_PostPM Lab G_PM Lab G_PostPM e
—ROG40
75 —RO1009
—RO1011X
70
; \\\ §
o N e
55
50
75
70 L —~
65 — : ? . = g
T ) 3
60 » S
55 :
Fy =
550 3
= 75 =
70
) ./.\\\. §
. =
wn
6U - -
55
50
75
70
. ‘ > J 3
65 s . -’\\ ’_N\ E
60 - < . T
55
50
0 50 00 150 0 50 100 150 0 50 100 150 O 50 100 150 0 50 100 150 0O 50 100 150 0 50 100 150

Hour



RefOil Lab-Phase | Mean(OilCon24HR) | Mean(QilCon48HR) | Mean(OilCon72HR) | Mean(0ilCon96HR) [ Mean(0ilCon120HR) | Mean(OilCon144HR) | Mean(OilCon168HR) | Mean(OilCon192HR)

RO931 |Lab A_PostPM -52.0 11.0 168.5 251.0 251.5 199.0 283.0 283.0

RO931 |Lab D_PostPM -62.5 53.0 137.0 105.5 115.0 157.0 230.5 188.5

RO931 |Lab G_PostPM 0.5 32.0 208.3 175.0 199.0 132.8 181.5 237.5

RO940 |Lab A_PostPM -10.0 263.0 221.0 262.0 283.0 367.0 285.0 283.0

R0O940 Lab B_PM -52.0 53.0 158.0 137.0 220.0 199.0 220.0 283.0

RO940 Lab C_PM -10.0 11.0 74.0 158.0 200.0 157.0 262.0 10.0

RO940 Lab D_PM -31.0 126.0 431.0 179.0 31.0 157.0 262.0 178.0

RO940 Lab G_PM 53.0 215 74.0 378.5 273.5 126.5 220.0 209.5

RO940 |Lab G_PostPM 11.0 95.0 206.2 192.0 230.5 202.7 279.5 130.0

RO1009 Lab C_PM -13.0 275.0 172.6 166.6 133.0 157.0 166.0 163.3

RO1009 Lab G_PM 53.0 11.0 179.0 179.0 178.0 94.0 283.0 94.0
RO1011-X [ Lab A_PostPM -31.0 168.5 105.5 168.0 136.0 188.5 136.0 157.0
RO1011-X | Lab D_PostPM 32.0 95.0 284.0 178.0 241.0 -74.0 158.0 199.0
RO1011-X| LabG_PM -0.3 -0.7 -0.5 242.0 116.0 220.0 94.0 31.0
RO1011-X|Lab G_PostPM -36.3 74.0 210.5 225.5 115.0 129.0 172.8 151.8

QilCon vs. Hour
=i e RefOil
Lab A_PostPM LabB_PM Lab C_PM Lab D_PM Lab D PostPM

OilCon Data
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400
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200

100

-100
400

300

200

100

QilCon

-100
400

300

200

100

-100
400

300

200

100

-100

50 100 150 50

100 150 50 100
Hour
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* RO940
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Workbook
PM_TK090017.xlsx
PM_TK100682.xlsx
PM_TK109000.xIsx
PM_TK109001.xlsx
PM_TK118176.xlsx
PM_TK119152.xlsx
PM_TK119160.xlsx
PM_TK119162.xlsx
PM_TK120496.xlsx
PM_TK120505.xlsx
PM_TK120507.xlsx
PM_TK120509.xlsx
PM_TK121398.xlsx
PM_TK121400.xlsx
PM_TK122524 .xlsx

PostPM_TK166515.xlsx
PostPM_TK166686.xlsx
PostPM_TK169622.xlsx
PostPM_TK169623.xlsx
PostPM_TK171799.xlsx
PostPM_TK172259.xlsx
PostPM_TK172582.xlsx
PostPM_TK172583.xlsx
PostPM_TK172585.xlsx
PostPM_TK172587.xlsx
PostPM_TK175288.xlsx
PostPM_TK175289.xlsx
PostPM_TK175637.xlsx
PostPM_TK175640.xlsx
PostPM_TK175643.xlsx
PostPM_TK175648.xlsx
PM_TKO090017.xlsx
PM_TK109000.xIsx
PM_TK109001.xlsx
PM_TK118176.xlsx
PM_TK119152.xlsx
PM_TK120496.xlsx
PM_TK120505.xlsx
PM_TK122524 xlsx
PostPM_TK166515.xlsx
PostPM_TK166686.xlsx
PostPM_TK169622.xlsx
PostPM_TK169623.xlsx
PostPM_TK171799.xlsx
PostPM_TK172259.xlsx
PostPM_TK172582.xlsx
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Phase
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM

PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PM
PM
PM
PM
PM
PM
PM
PM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM

Lab Recode
Lab C
Lab C
Lab G
Lab G
Lab G
Lab G
Lab D
Lab D
LabB
Lab C
Lab D
Lab D
Lab D
Lab D
Lab C
Lab A
Lab D
Lab G
Lab G
Lab D
Lab D
Lab A
Lab A
Lab A
Lab G
Lab G
Lab G
Lab G
Lab G
Lab G
Lab A
Lab C
Lab G
Lab G
Lab G
Lab G
LabB
Lab C
Lab C
Lab A
Lab D
Lab G
Lab G
Lab D
Lab D
Lab A

TestKey
90017-VH
100682-VH
109000-VH
109001-VH
118176-VH
119152-VH
119160-VH
119162-VH
120496-VH
120505-VH
120507-VH
120509-VH
121398-VH
121400-VH
122524-VH
166515-VH
166686-VH
169622-VH
169623-VH
171799-VH
172259-VH
172582-VH
172583-VH
172585-VH
172587-VH
169622-VH
172589-VH
175637-VH
175640-VH
175643-VH
175648-VH
90017-VH
109000-VH
109001-VH
118176-VH
119152-VH
120496-VH
120505-VH
122524-VH
166515-VH
166686-VH
169622-VH
169623-VH
171799-VH
172259-VH
172582-VH

IND
RO940
RO1009
RO940
RO940
RO1009
RO1011
RO1009
RO1011
RO940
RO1009
RO1009
RO940
RO940
RO1011
RO1009
RO931
RO931
RO 1011-1
RO 1011-1
RO931
RO 1011-1
RO940
RO 1011-1
RO 1011-1
RO940
RO 1011-1
RO931
RO 1011-1
RO931
RO940
RO931

RefOil
RO940
RO1009
RO940
RO940
RO1009
RO1011-X
RO1009
RO1011-X
RO940
RO1009
RO1009
RO940
RO940
RO1011-X
RO1009
RO931
RO931
RO1011-X
RO1011-X
RO931
RO1011-X
RO940
RO1011-X
RO1011-X
RO940
RO1011-X
RO931
RO1011-X
RO931
RO940
RO931
RO940
RO940
RO940
RO1009
RO1011-X
RO940
RO1009
RO1009
RO931
RO931
RO1011-X
RO1011-X
RO931
RO1011-X
RO940

Lab 2
E

E
G
G
G
G
D
D
B
E
D
D
D
D
E
A
D
G
G
D
D
A
A
A
G
G
G
G
G
G
A
E
G
G
G
G
B
E
E
A
D
G
G
D
D
A



PostPM_TK172583.xlsx
PostPM_TK172585.xlsx
PostPM_TK172587.xlsx
PostPM_TK175288.xlsx
PostPM_TK175289.xlsx
PostPM_TK175637.xlsx
PostPM_TK175640.xlsx
PostPM_TK175643.xlsx
PostPM_TK175648.xlsx
PM_TK090017.xlsx
PM_TK109000.xlsx
PM_TK109001.xlsx
PM_TK118176.xlsx
PM_TK119152.xlsx
PM_TK120496.xlsx
PM_TK120505.xlsx
PM_TK122524 xlsx
PostPM_TK166515.xlsx
PostPM_TK166686.xlsx
PostPM_TK169622.xlsx
PostPM_TK169623.xlsx
PostPM_TK171799.xlsx
PostPM_TK172259.xlsx
PostPM_TK172582.xlsx
PostPM_TK172583.xlsx
PostPM_TK172585.xlsx
PostPM_TK172587.xlsx
PostPM_TK175288.xlsx
PostPM_TK175289.xlsx
PostPM_TK175637.xlsx
PostPM_TK175640.xlsx
PostPM_TK175643.xlsx
PostPM_TK175648.xlsx
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PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PM
PM
PM
PM
PM
PM
PM
PM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM
PostPM

Lab A
Lab A
Lab G
Lab G
Lab G
Lab G
Lab G
Lab G
Lab A
Lab C
Lab G
Lab G
Lab G
Lab G
LabB
Lab C
Lab C
Lab A
Lab D
Lab G
Lab G
Lab D
Lab D
Lab A
Lab A
Lab A
Lab G
Lab G
Lab G
Lab G
Lab G
Lab G
Lab A

172583-VH
172585-VH
172587-VH
169622-VH
172589-VH
175637-VH
175640-VH
175643-VH
175648-VH
90017-VH

109000-VH
109001-VH
118176-VH
119152-VH
120496-VH
120505-VH
122524-VH
166515-VH
166686-VH
169622-VH
169623-VH
171799-VH
172259-VH
172582-VH
172583-VH
172585-VH
172587-VH
169622-VH
172589-VH
175637-VH
175640-VH
175643-VH
175648-VH

RO940
RO940
RO940
RO1009
RO1011
RO940
RO1009
RO1009
RO931
RO931
RO 1011-1
RO 1011-1
RO931
RO 1011-1
RO940
RO 1011-1
RO 1011-1
RO940
RO 1011-1
RO931
RO 1011-1
RO931
RO940
RO931

RO1011-X
RO1011-X
RO940
RO1011-X
RO931
RO1011-X
RO940
RO931
RO931
RO940
RO940
RO940
RO1009
RO1011-X
RO940
RO1009
RO1009
RO931
RO931
RO1011-X
RO1011-X
RO931
RO1011-X
RO940
RO1011-X
RO1011-X
RO940
RO1011-X
RO931
RO1011-X
RO931
RO940
RO931

> O0O000O00X»>»2P>O00OO00>MMBOO0OCGOGM>>G0N0O0NONOGNOGONO > >



TK-IND-Lab
TK90017-R0940- E
TK100682-RO1009- E
TK109000-R0940- G
TK109001-R0O940- G
TK118176-RO1009- G
TK119152-RO1011- G
TK119160-RO1009- D
TK119162-RO1011-D
TK120496-R0940- B
TK120505-RO1009- E
TK120507-RO1009- D1
TK120509-R0940- D1
TK121398-R0940- D
TK121400-RO1011-D
TK122524-RO1009- E
TK166515-R0931- A
TK166686-R0931- D

TK169622-RO 1011-1- G
TK169623-RO 1011-1-G

TK171799-R0931-D

TK172259-RO 1011-1-D

TK172582-R0940- A

TK172583-RO 1011-1- A
TK172585-RO 1011-1- A

TK172587-R0940- G

TK175288-RO 1011-1-G

TK175289-R0931- G

TK175637-RO 1011-1-G

TK175640-R0931- G
TK175643-R0940- G
TK175648-R0931- A
TK90017-R0940- E
TK109000-R0940- G
TK109001-R0O940- G
TK118176-RO1009- G
TK119152-RO1011- G
TK120496-R0940- B
TK120505-RO1009- E
TK122524-RO1009- E
TK166515-R0931- A
TK166686-R0931- D

TK169622-RO 1011-1- G
TK169623-RO 1011-1-G

TK171799-R0931-D

TestID
5-0-1
5-0-5

109000
109001
118176
119152
CB109-04-0009
CB109-01-0006
TRN91RH7B
5-0-4
CB109-00-0003
CB109-00-0002
CB109-03-0008
CB109-02-0007
5-0-4
9/11/1995
C113B-11-0037
169622
169623
C113B-00-0038
C113B-10-0036
12/12/1982
12/11/1981
9-0-97
172587
VH86-14-0127
172589
175637
17563
175640
12-0-83
5-0-1
109000
109001
118176
119152
TRN91RH7B
5-0-4
5-0-4
9/11/1995
C113B-11-0037
169622
169623
C113B-00-0038

TK172259-RO 1011-1-D C113B-10-0036

TK172582-R0940- A
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12/12/1982

TestStand
5
5
98-00-0019
86-00-0001
98-0-0018
98-00-0020
CB109
CB109
262
5
CB109-00-0003
CB109
CB109
CB109
5
Stand 9 / LTMSAPP 2
C113B
86
97
C113B
C113B
Stand 12 / LTMSAPP 3
Stand 12 / LTMSAPP 3
Stand 9 / LTMSAPP 2
97
86
86
98
86
87
Stand 12 / LTMSAPP 3
5
98-00-0019
86-00-0001
98-0-0018
98-00-0020
262
5
5
Stand 9 / LTMSAPP 2
C113B
86
97
C113B
C113B
Stand 12 / LTMSAPP 3

QilCode
CMIR-90017 / IND-940
100682
REO940
REO940
REO1009
REO1011
119160
119162
REO940
120505
120509
120507
121398
121400
1009
REO931
REO931
REO1011-1
REO1011-1
REO931
REO1011-1
REO940
REO1011-1
REO1011-1
REO940
REO1011-1
REO931
REO1011-1
REO940
REO931
REO931
CMIR-90017 / IND-940
REO940
REO940
REO1009
REO1011
REO940
120505
1009
REO931
REO931
REO1011-1
REO1011-1
REO931
REO1011-1
REO940

EOTDate
9/2/2016
2/16/2017
7/24/2016
9/17/2016
7/6/2016
8/4/2016
04/31/2017
2/12/2017
10/20/2016
11/4/2016
11/5/2016
9/28/2016
3/17/2017
2/24/2017
12/1/2016
11/21/2022
12/11/2022
11/21/2022
12/26/2022
12/23/2022
11/24/2022
12/7/2022
11/25/2022
12/23/2022
12/2/2022
11/21/2022
12/2/2022
12/24/2022
12/26/2024
12/25/2022
12/24/2022
3555619200
3552163200
3556915200
3550608000
3553113600
3559766400
3561062400
3563395200
3751833600
3753561600
3751833600
3754857600
3754598400
3752092800
3753216000



TK172583-RO 1011-1- A
TK172585-RO 1011-1- A
TK172587-R0940- G
TK175288-RO 1011-1-G
TK175289-R0931- G
TK175637-RO 1011-1-G
TK175640-R0931- G
TK175643-R0940- G
TK175648-R0O931- A
TK90017-R0940- E
TK109000-R0O940- G
TK109001-R0940- G
TK118176-RO1009- G
TK119152-RO1011- G
TK120496-R0O940- B
TK120505-RO1009- E
TK122524-RO1009- E
TK166515-R0931- A
TK166686-RO931- D
TK169622-RO 1011-1-G
TK169623-RO 1011-1- G
TK171799-R0931- D
TK172259-RO 1011-1-D
TK172582-R0940- A
TK172583-RO 1011-1- A
TK172585-RO 1011-1- A
TK172587-R0940- G
TK175288-RO 1011-1-G
TK175289-R0931- G
TK175637-RO 1011-1-G
TK175640-R0931- G
TK175643-R0940- G
TK175648-R0931- A
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12/11/1981
9-0-97
172587

VH86-14-0127

172589
175637
17563
175640
12-0-83
5-0-1
109000
109001
118176
119152
TRN91RH7B
5-0-4
5-0-4
9/11/1995

C113B-11-0037

169622
169623

C113B-00-0038
C113B-10-0036

12/12/1982
12/11/1981
9-0-97
172587

VH86-14-0127

172589
175637
17563
175640
12-0-83

Stand 12 / LTMSAPP 3
Stand 9 / LTMSAPP 2
97
86
86
98
86
87
Stand 12 / LTMSAPP 3
5
98-00-0019
86-00-0001
98-0-0018
98-00-0020
262
5
5
Stand 9 / LTMSAPP 2
C113B
86
97
C113B
C113B
Stand 12 / LTMSAPP 3
Stand 12 / LTMSAPP 3
Stand 9 / LTMSAPP 2
97
86
86
98
86
87
Stand 12 / LTMSAPP 3

REO1011-1
REO1011-1
REO940
REO1011-1
REO931
REO1011-1
REO940
REO931
REO931
CMIR-90017 / IND-940
REO940
REO940
REO1009
REO1011
REO940
120505
1009
REO931
REO931
REO1011-1
REO1011-1
REO931
REO1011-1
REO940
REO1011-1
REO1011-1
REO940
REO1011-1
REO931
REO1011-1
REO940
REO931
REO931

3752179200
3754598400
3752784000
3751833600
3752784000
3754684800
3818016000
3754771200
3754684800
3555619200
3552163200
3556915200
3550608000
3553113600
3559766400
3561062400
3563395200
3751833600
3753561600
3751833600
3754857600
3754598400
3752092800
3753216000
3752179200
3754598400
3752784000
3751833600
3752784000
3754684800
3818016000
3754771200
3754684800



Engine Lab-Phase BlowbyBreakin Blowby23HR Blowby47HR Blowby71HR Blowby95HR

VH-AS2016-1  Lab C_PM 57.73 70.24 69.85 66.21 63.26

2016-1 Lab C_PM 67.44 74.05 73.21 69.04 65.37

VH Lab G_PM 69.24 69.16 66.55 67.36 65.93

VH Lab G_PM 62.36 63.49 66.26 61.91 64.66

VH Lab G_PM 64.36 68.5 67.45 62.69 63.04

VH Lab G_PM 65.45 67.6 66.03 64.89 62.02
17-02-01 Lab D_PM
17-01-01 Lab D_PM

VH Lab B_PM 76.66 75.16 71.28 65.42 60.81

VH-AS2016-1  Lab C_PM 80.54 73.1 67.92 67.57 66.03
001-002 Lab D_PM

2 Lab D_PM 69.01 70.94 66.02 64.81 61.86
17-01-02 Lab D_PM
16-02-04 Lab D_PM

VH-AS2016-2  Lab C_PM 71.1 73.63 69.7 67.03 66.03

VH Lab A_PostPM 71.5 71.98 70.27 67.62 66.94

VH Lab D_PostPM 63.9 67.77 64.88 62.97 63.09

VH Lab G_PostPM 66.65 68.12 67.31 65.62 57.35

VH Lab G_PostPM 69.22 69.72 70.18 70.28 69.45

VH Lab D_PostPM 62.49 63.23 64.61 61.67 60.51

VH Lab D_PostPM 68.22 70.12 69.41 66.56 65.75

VH Lab A_PostPM 71.22 67.69 65.33 62.39 62.32

VH Lab A_PostPM 70.29 69.22 69.5 67.87 67.39

VH Lab A_PostPM 77.49 72.91 69.07 66.5 67.64

VH Lab G_PostPM 66.21 65.53 65.12 64.83 64.84

VH Lab G_PostPM 67.91 68.31 68.54 68.24 67.72

VH Lab G_PostPM 68.37 66.06 65.99 65.73 66.22

VH Lab G_PostPM 72.29 69.23 69.16 68.18 65.1

VH Lab G_PostPM 68.73 67.95 65.98 63.98 59.05

VH Lab G_PostPM 65.65 70.26 65.51 68.36 68.19

VH Lab A_PostPM 72.17 70.69 67.7 65.49 64.53

VH-AS2016-1  Lab C_PM 57.73 70.24 69.85 66.21 63.26

VH Lab G_PM 69.24 69.16 66.55 67.36 65.93

VH Lab G_PM 62.36 63.49 66.26 61.91 64.66

VH Lab G_PM 64.36 68.5 67.45 62.69 63.04

VH Lab G_PM 65.45 67.6 66.03 64.89 62.02

VH Lab B_PM 76.66 75.16 71.28 65.42 60.81

VH-AS2016-1  Lab C_PM 80.54 73.1 67.92 67.57 66.03

VH-AS2016-2  Lab C_PM 71.1 73.63 69.7 67.03 66.03

VH Lab A_PostPM 71.5 71.98 70.27 67.62 66.94

VH Lab D_PostPM 63.9 67.77 64.88 62.97 63.09

VH Lab G_PostPM 66.65 68.12 67.31 65.62 57.35

VH Lab G_PostPM 69.22 69.72 70.18 70.28 69.45

VH Lab D_PostPM 62.49 63.23 64.61 61.67 60.51

VH Lab D_PostPM 68.22 70.12 69.41 66.56 65.75

VH Lab A_PostPM 71.22 67.69 65.33 62.39 62.32
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Lab A_PostPM
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Lab G_PostPM
Lab G_PostPM
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Lab C_PM
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Lab G_PM
Lab G_PM
Lab G_PM
Lab B_PM
Lab C_PM
Lab C_PM
Lab A_PostPM
Lab D_PostPM
Lab G_PostPM
Lab G_PostPM
Lab D_PostPM
Lab D_PostPM
Lab A_PostPM
Lab A_PostPM
Lab A_PostPM
Lab G_PostPM
Lab G_PostPM
Lab G_PostPM
Lab G_PostPM
Lab G_PostPM
Lab G_PostPM
Lab A_PostPM
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70.29
77.49
66.21
67.91
68.37
72.29
68.73
65.65
72.17
57.73
69.24
62.36
64.36
65.45
76.66
80.54
711
71.5
63.9
66.65
69.22
62.49
68.22
71.22
70.29
77.49
66.21
67.91
68.37
72.29
68.73
65.65
72.17

69.22
72.91
65.53
68.31
66.06
69.23
67.95
70.26
70.69
70.24
69.16
63.49
68.5
67.6
75.16
73.1
73.63
71.98
67.77
68.12
69.72
63.23
70.12
67.69
69.22
72.91
65.53
68.31
66.06
69.23
67.95
70.26
70.69

69.5
69.07
65.12
68.54
65.99
69.16
65.98
65.51

67.7
69.85
66.55
66.26
67.45
66.03
71.28
67.92

69.7
70.27
64.88
67.31
70.18
64.61
69.41
65.33

69.5
69.07
65.12
68.54
65.99
69.16
65.98
65.51

67.7

67.87
66.5
64.83
68.24
65.73
68.18
63.98
68.36
65.49
66.21
67.36
61.91
62.69
64.89
65.42
67.57
67.03
67.62
62.97
65.62
70.28
61.67
66.56
62.39
67.87
66.5
64.83
68.24
65.73
68.18
63.98
68.36
65.49

67.39
67.64
64.84
67.72
66.22
65.1
59.05
68.19
64.53
63.26
65.93
64.66
63.04
62.02
60.81
66.03
66.03
66.94
63.09
57.35
69.45
60.51
65.75
62.32
67.39
67.64
64.84
67.72
66.22
65.1
59.05
68.19
64.53



Blowby119HR Blowby143HR Blowby167HR 0QilCon24HR QilCon48HR QilCon72HR 0QilCon96HR

61.04 58.87 590.1 -10 11 74 158
63.12 63.58 62.23 32 -31 74 221
60.67 60.25 57.81 137 11 11 578
56.25 58.09 56.25 -31 32 137 179
61.59 58.7 59.03 53 11 179 179
64.3 62.54 59.91 -0.31 -0.73 -0.52 242
57.14 57.51 59.47 -52 53 158 137
62.38 61.5 54.13 179 368 325 115
60.02 59.45 61.43 -31 126 431 179
64.93 53.95 57.9 -220 284 53 200
66.1 66.95 64.36 -52 -31 158 260
62.75 61.01 58.14 -73 95 116 95
62.4 69.64 59.09 -52 95 221 178
68.59 67.99 67.26 -52 158 158 178
57.17 56.22 64.66 -52 11 158 116
62.74 58.52 58.15 32 95 284 178
67.06 65.81 64.16 -10 263 221 262
67.21 54.8 60.53 -52 263 116 178
63.57 65.33 67.82 -10 74 95 158
63.81 63.81 61.93 -31 158 200 178
66.75 57.74 59.5 -52 -52 305 200
62.92 60.48 54.58 -52 74 179 158
62.32 65.22 62.2 11 95 158 346
56.16 52.58 52.06 53 -52 263 178
66.95 65.06 57.8 53 74 187 220
66.47 61.35 62.76 -52 53 179 242
61.04 58.87 59.1 -10 11 74 158
60.67 60.25 57.81 137 11 11 578
56.25 58.09 56.25 -31 32 137 179
61.59 58.7 59.03 53 11 179 179
64.3 62.54 59.91 -0.31 -0.73 -0.52 242
57.14 57.51 59.47 -52 53 158 137
62.38 61.5 54.13 179 368 325 115
64.93 53.95 57.9 -220 284 53 200
66.1 66.95 64.36 -52 -31 158 260
62.75 61.01 58.14 -73 95 116 95
62.4 69.64 59.09 -52 95 221 178
68.59 67.99 67.26 -52 158 158 178
57.17 56.22 64.66 -52 11 158 116
62.74 58.52 58.15 32 95 284 178
67.06 65.81 64.16 -10 263 221 262

Classified as Confidential



67.21
63.57
63.81
66.75
62.92
62.32
56.16
66.95
66.47
61.04
60.67
56.25
61.59
64.3
57.14
62.38
64.93
66.1
62.75
62.4
68.59
57.17
62.74
67.06
67.21
63.57
63.81
66.75
62.92
62.32
56.16
66.95
66.47

54.8
65.33
63.81
57.74
60.48
65.22
52.58
65.06
61.35
58.87
60.25
58.09

58.7
62.54
57.51

61.5
53.95
66.95
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61.35
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OilCon120HR O0ilCon144HR O0ilCon168HR 0QilCon192HR TRingGap
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