1N: Updated Standard Deviations

A discussion
New Material added — slide 26 forward
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* Issue raised with respect to Top Groove Fill data: reference oils have
diverged in severity (09/2016)

— Parts variation was identified as the root cause
* Plots for TGF: RO809 trending down and RO811 moving up

« TGF Updated Standard deviations: 101 tests (1Y3998)

* Plots — Other parameters

* Proposed standard deviations by oil based on liner 1Y3998

* Proposed standard deviation for calculating severity adjustments

J
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Updating standard deviations Infmeuﬁ)s(:/

4 N
 Lubrizol raised an issue — see power point presentation
— Caterpillar 1IN TGF Dilemma from September 2016

http://www.astmtmc.cmu.edu/ftp/docs/diesel/CAT/minutes/2016/10.07/AN%20T
GF%209 21 2016.pdf www.astmtmc.cmu.edu - /ftp/docs/diesel/CAT/minutes/2016/10.07/

- Next four slides will tell you that parts variation was identified as the root
cause

* | will proceed with the analysis without excluding any data, assuming
that parts variability is part of the test variability

« Please let me know if you have any concerns with anything and | will
revise it

- /
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http://www.astmtmc.cmu.edu/ftp/docs/diesel/CAT/minutes/2016/10.07/1N%20TGF%209_21_2016.pdf

C
Caterpillar 1IN TGF Dilemma from September 2016 '"f’"e"'/";)s/
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* Problem so bad that RO 809 and RO 811 have diverged
in TGF severity!

— Historically, 809 with higher TGF than 811

— Now 811 way higher than 809
= This is not due to the correction factor, but another issue

Lubrizol
Lubrizor
Slide from Lubrizol’s presentation

ﬂ 83 A0 B Thea abwrieed Crarpasssion , sl righss. resarved
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01/10/2017 CAT SP Minutes Infineur Y=

All,

| wanted to inform this group of the result of a recent 1N hardware test that we ran as a part of our continuing investigation into the TGF issues we discussed
earlier last year. We ran areference test on oil 811 in our stand 605. If the group recalls, 811 was supposedly the oil that was trending severe and our stand 605
was also supposedly a severe stand. We ran the recent reference test using a piston, rings, and liner from Southwest who had some older parts on hand and, as
you might guess, we drastically shifted our results and went very mild with TGF as you can see in the plot below. Before running the test, we analyzed the
Southwest parts and compared them against a set from Lubrizol. We found what we believe to be significant differentiation of the top ring face surface finish, as
displayed in the second graphic below (the “Minus Major Asperity” values or those that discount a large valley in the Southwest ring). | believe this new
information warrants further discussion and should probably be brought up again at a surveillance panel call. If there are any questions or comments, please let
me know.

A”dm‘f b. 5’f o | http://www.astmtmc.cmu.edu/ftp/docs/diesel/CAT/
Test Engineer, Mechanical Engineering & Testing m | n UteS/ZO 17/0 1. 10/1 N%ZOTG F%20f| nd | NQgs. pdf

The Lubrizol Corporation

www.astmtmce.cmu.edu - /ftp/docs/diesel/CAT/minutes/2017/01.10/

[To Parent Directorv]

2/20/2017 2:05 PM 111125 1HN TGF findings.pdf
2/20/2017 2:05 PM 243681 CAT surwveillance panel minutes 1-10-2017.pdf
2/20/2017 2:05 PM 72326 COAT MM Calibration Procedure Bewl 1-11-2017.pdf
2/20/2017 2:05 PM 64775 Test Humbering Proposed Changes.pdf
g J
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http://www.astmtmc.cmu.edu/ftp/docs/diesel/CAT/minutes/2017/01.10/1N%20TGF%20findings.pdf

01/10/2017 CAT SP Minutes Infmeuﬁ)sc:/

4 N
1N — Hardware effect on TGF (Lubrizol)
Greg: We sent out data from the last test.
We got old parts from SwRI. Should have been severe. But they went mild. There is a
plot that was sent out. (Attached with these minutes)
Greg: Quite a bit difference in the surface profile of the top ring.
g v

Performance you can rely on. © 2020 Infineum International Limited. All Rights Reserved.

6



<
Infineum)

4 )

 Went back to minutes and found 3/31/2017 CAT O & H Panel
Conference Minutes

— Proper recording of parts data for 1K/1N (specifying serial number, date code,
etc and ensuring consistency between labs)

— Proper recording of parts data will allow for future investigations as needed

— Example for liners:

* LINERPN - “Liner part number” (Include dash, dash change level) 1Y-3998-03
 LINERBDC - “Liner box date code” Date code on box label (14 characters)

« LINERDC - “Liner date code” day of year - year’s last digit (Ex. 133-6)

* LINERSN - “Sequence number” - 0-99999

— It also includes a CAT presentation SCOTE Hardware Marking March 31,

L] L] L]
Piston, Ring, Liner Part Numbers
ASTM D6750 D6750 D6681 D6923  D7549
Test 1K 1N 1P 1R c13
Arrangement 1Y0540 °© 1Y0540 ° 1Y3700  E455 = 1Y4100
Liner 1Y3998 © 1Y3998 1 1Y3997 © 1Y3997 © 1Y4107
Piston 1Y0727  1Y0727  1Y3400 " 1Y4016 " 1Y4106 F rom CAT
Skirt na na 1Y3659 " 1Y4015 na
Top Ring 1Y3506 ° 1Y3506 1Y3802  1Y4014  1Y4108
2nd Ring 1Y3507 1Y3507 1Y3803 1Y4013  1Y4109
0il Ring 1Y3508 1Y3508 1Y3804 1Y4012  1Y4110
Ring Kit 1Y0728  1Y0728 na na na
N\ J
Performance you can rely on. © 2020 Infineum International Limited. All Rights Reserved.
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The current test database with parts data vs. C

Infineum)

recommended recording — please follow the recommendations

-

Liners - an
example

LINERPN - “Liner part number” (Include dash, dash change level) 1Y-3998-03
LINERBDC - “Liner box date code” Date code on box label (14 characters)
LINERDC - “Liner date code” day of year - year’s last digit (Ex. 133-6)
LINERSN - “Sequence number” - 0-99999

Rows Cols DOE Analyze Graph Teols View Window Help Infineumn
hose [y .
é G @,
P 4 3
- E iSOCyi LINERPN LINERSN LINERDC LINERBDC PISTPN PISTSNBDC PISTDC PISTIC RINGPN RINGSN RINGBDC RINGSC DWNOCR
440 0.0577 1v3998 "~ DO5MOOYV14Pa7 “N/A | voTZr Tam 1325 V0728 0
44117885 1Y3998 65861 DYMOGY15P47 o727 733 1225 1Y0728 4
442 0.2971 1Y3998 DO4MOGY15P47 N/A o727 256 1225 1Y0728 1
443 0.5457 1Y3998 566017 DO9M12Y15P47 o727 310714 1225 1Y0728 5
1 444 0.8269 1Y-3998 N/A DO4MOBY15P47 1Y-0727 615 1225 1Y-0728 0
. 445 0.8269 1Y-3998 N/A D24M08Y15P47 1Y-0727 6135 1225 1Y¥-0728 3
446 0.0029 1Y-3998 N/A DO9M12Y15P47 1Y-0727 615 1225 1Y-0728 0
447 1.4808 1Y3998 D13MOGY14P47 N/A Y0727 1225M2561202 N/A 10728 2
448 0.2743  1Y-3998 D13MOGY14P47 N/A 1Y-0727 1225M3191300 N/A 1¥-0728 6
449 0.7886 1Y3998 6-65171 DO9IMOGY16P47 Y0727 10515 1225 1Y0728 3
Q& 450 -1.76 1v-3908 N/A DO9IM12Y15P4T 1Y-0727 615 1225 1¥-0728 0
QB 451 1.0192 1¥-3555G MNSA D13MOBY 14947 1¥-0727 114 1225 1¥-0728 0
452 11,5962 1Y-3998 N/A DO4MOBY15P47 -0727 615 1225 1Y-0728 0
453 03269 1Y3998 DO9MOBY 16P47 3 o727 2136 1225 Y0728 2
454 03886 1Y3998 DO9MOBY16P47 1396 Y0727 2133 1225 1Y0728 2
455 0.7886 1Y-3998 N/A DO9IMOBY16P47 -0727 615 1225 1v-0728 0
456 0.1029  1Y-3998 N/A DO9M12Y15P47 1Y-0727 1016 1225 1Y-0728 0
457 1.2115  1Y3998 5-65913 DO4MOBY12P47 Y0727 DOTM10Y16P47 1225 1Y0728 2
458 0.3886 1Y3998 55581 2235 Y0727 1225M3191307 N/A 1Y0728 7
450 0.0038 1Y3998 55074 2235 Y0727 1225M3491302 N/A 1Y0728 3
460 0.5029 1Y-3998 65983 2235 1Y-0727 1225M2161620 N/A 1Y-0728 2
461 -0.56 1Y3998 6-66145 DO9MOGY16P47 Y0727 DOTM10Y16P47 1225 1Y0728 N/A N/A 1
462 0.7314  1Y3998 66236 235-6 D31M08Y16P47 Y0727 D25M08Y17P47  0016-185-17 1225 1Y0728 N/A 271216A8871L N/A 0
463 1.4038 1Y3998 86990 033-6 DOIMOGY17P47 -0727 DOTM10Y16P47 | 1857-216-16 1225 1¥-3508-04 B659 N/A T 2
464 0.6346 1Y-3998 65690 1624 D28M11Y16 1Y-0727 DO7TM10Y16 M21616 1225 1Y-3508-04 8802 271216 A8871 1
465 0.9029 1Y3998 6-66202 03-301 DO2M11Y16R47 Y0727 D25MOSY17P47 220412417 1225 1Y0728 N/A 240816A8871L N/A 2
466 15962 1Y3998 6-66206 03-235 D31M08Y16P4T o727 D25MOSY17P4T 231212417 1225 1Y0728 N/A 271216A8871L N/A 2
v 467 0.7314  1Y-3998 66244 2356 D31M08Y16P47 -0727 D25MOSY17P47 | 1225M1841723 1225 1v-0728 B366 271216A8871L BE66 3
] O® 465 4.2885 1Y-3998 66232 235-6 D31MO08Y16P47 1Y-0727-02 D25MOSY17PAT | 1225M1941721 1225 1Y-0728 B843 271216A8871L B843 1
7 460 0.8457 1Y-3008 66115 133-6 DOOMOGY 16 1Y-072702 D25MO8Y17P47 | 0037-185-17 1225 1Y-0728 B753 240816A8871L B357 1
2 470 0.8457 1Y-3998-03 62239 235-6 D31MO8Y16P47 1Y-0727-02 D25MOSY17PAT | 2325-184-17 1225 1Y-0728-04 B714 271216A88T1L T 4
H 471 0.8457 1Y3998-03 66316 301-6 DO2M11Y16P47 Y0727 D25MOSY17P45 184178303 1225 1Y0728 D13MO1Y17P47 B607 2
0
\_ _/
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Plots — Top Groove Fill (TGF) original unit
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TGF Overall trend: 809 trending down and 811 moving up
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LTMSLAB

05/2015

Infineum)

811-1

TGF vs. date
IND

05/2015

TGF by oil and Lab: 809 trending down and 811 moving up
Only Labs A, B1, D and G have data for new liners — 1Y3998
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TGF by Lab and Oil: 809 trending down and 811 moving up (current oils highlighted

Labs are affected differently depending on the parts they get and how the test is run C
Infineum)
TGF vs. date
LTMSLAB IND
& B1 — B00-1
in * ' May 1st 2015 ! — 811-1
New liner was I I — 811-2
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; ! | — 10041
| ' —
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D
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TGF (after CF is applied)

Performance you can rely on.
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Plots — TGF (original unit) & transformed unit

Performance you can rely on. © 2020 Infineum International Limited. All Rights Reserved.
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TGF

TTGFFNL

14

8091

TGF by oil: original unit and transformed unit

TGF & TTGFFNL vs. date
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Updated Standard deviations: 101 tests (1Y3998) ,,,f,,,euﬁs(;

p
2013/2014 — 57 tests ‘ Present — 101 tests (1Y3998)

LN (TGF plus one)

Std
Mean(LN| Dev(LN

oil Liner |# of tests|(TGF +1))|(TGF +1))/' Current target (1Y355)

Current standard deviation (1Y3998)
809-1 1Y355 30 3.410591} 0.64212

pdated Standard deviations- transformed scale; after current CF

811-1 | 1Y355 3.077855| 0.705547

811-2* | 1Y355 20 | 2.961267| 0.744084 1 lsof M standard
809/811 | 1Y355 59 | 3.047043| 0.674023 ol oftests) Mean deviation
809-1 | 1Y3998 32 [ 2.771324] 0.56397 209-1 57  3.154255 0.532380
811-1 [ 1Y3998 3 2.498514| 0.362927 ‘ 311.2 41 33134 AT

8112 | 1v3998 | 22 | 2679636| 0.361554)
809/811 | 1Y3998 | 57 | 2.721577]0.488165 |pooled Standard dev. — 0.506358

Summary of Fit Model: Oll

RSgquare 0.033460
RSguare Adj 0.013744
Root Mean Square Error 0.506358
Mean of Response 3.211855
Observations (or Sum Wagts) 101

811-1 => 3 tests

- /

Performance you can rely on. © 2020 Infineum International Limited. All Rights Reserved.
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Previous data set (57 tests/ 1Y3998 liner)

used for calculating current standard

deviation — Transformed unit

57 tests
o TTGF vs. IND & Target
45
_T_
40 e
]
- AN
35 T ; Q4T
]-T -p _.F_
5 f 1
g 30 I - ]
25 0y )
1 I_II—TI ol ‘E[]—
—-I; F T
20 T —F—
_T_
15
0 Target ne Target Target
809-1 8111 811-2

IND / Target

Performance you can rely on.
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809-1
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Infineum)

Combined data set (101 tests/ 1Y3998
liner) used for calculating proposed
standard deviation - Transformed unit

TTGFvs.IND e TTGF
oo TTGF
L
oT
o
A
]I'_O .-
aa i,
T Tj_l
Tt
1
F 1
81141 811-2
IND
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Plots — Other parameters

Performance you can rely on. © 2020 Infineum International Limited. All Rights Reserved.
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WDN

18

Weighted demerits (1Y3998 liner) over time by Lab and Oil

/§—’/
Infineum)

WDN vs. date
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Infine

Top Land Heavy Carbon (1Y3998 liner) over time by Oil (transformed unit) /SC/
um)

TTLHCFNL vs. date May Tst 2015
I
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C
Top Land Heavy Carbon (1Y3998 liner) over time by Lab and Oil Infmeuﬁ-)s/
Labs: A, B1, D and G

TTLHCFNL vs. date
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Average Oil Consumption g/kW-h (1Y3998 liner) over time by Lab and Oil /_5(2
m)

Infineu

BSOC vs. date
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Proposed standard deviations by oil

Performance you can rely on.

/§—’/
Infineum)

IND Liner2 N Rows Mean(TTGFFNL)  Std Dev(TTGFFNL)
809-1 New 57 3.154254754 0.532380411
811-1 New 3 2.918468 0.362926998
811-2 New 41 3.313400415 0.474120965
IND Liner2 N Rows Mean(WDN) Std Dev(WDN)

809-1 New 57 177.8263158 24.81789048
811-1 New 3 276.9 32.40108023
811-2 New 41 267.5463415 32.22211273
IND Liner2

809-1 New

811-1 New

811-2 New

IND Liner2

809-1 New

811-1 New

811-2 New

© 2020 Infineum International Limited. All Rights Reserved.



Proposed standard deviation for calculating /S(;
severity adjustments Infineum

&

N
e Exceed EWMA laboratory chart action limut for severity (all parameters noted below)
— Calculate laboratory Severnity Adjustment (SA) for each parameter that exceeds
action limit, using the current laboratory EWMA (Z;) as follows:
Weighted Demerits: SA = (-Z) x (27.1)} Based on 101 tests on
Top Groove Fill: SA = (-Z;) x(0.488165)> liner 1Y3998, updated
Top Land Heavy Carbon: SA=(-Z)x (09
P sy e (2% ©9) to 0.5064
! s based on reference oil 1004-1
* s based on reference o1l 811-1 and 811-2 on 1Y-3998 liners
The other two parameters are based on oil 1004-1. Guidance from the SP is
needed if there is need to update them.
/

23
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1IN Reference il Targets
Effective Dates WDN TGF® TLHC BSOC
Oil n From' To? X s X 5 X s X s
809-1 18 3-14-93 12-7-95 196.6 333 32.1 18.8 1.386 1.1 0.325 0215
2 12-8-95 12-6-07 198.1 331 339 205 1.363 1.1 0.322 0.204
< 30 12-7-07 1-31-04 > 205.0 346 353 205 1.197 1213 0308 0.175
< 30° 2-1-04 e 205.0 346 3410591 | 0.563970 1.197 1.213 0.308 0.175
810-2 8% 2-1-98 12-31-99 270.5 393 713.6 11.8 2.632 12 0.500 0.407
4 1-1-00 EE 2733 455 70.8 11.0 2.548 13 0.540 0410
811-1 10 3-22-93 3-28-96 2938 386 289 26.5 0.262 0.5 (0.249 0.051
2 3-29-96 12-6-07 281.5 374 247 21.6 0.366 0.6 0223 0.052
30 12-7-07 1-31-04 2732 335 26.2 198 0454 0.639 0218 0.053
30° 2-1-04 aw 2732 355 3.077855 | 0362027 0454 0.639 0218 0.053
811-2% 2 11-26-06 | 1-31-04 281.5 374 247 21.6 0.366 0.6 0223 0.052
20° 2-1-04 aw 281.5 374 2061267 | 0361554 0.366 06 0223 0.052
1004 16 6-29-93 o 2247 375 24 8 138 0.588 08 0.192 0.048
1004-1 30 2-6-94 EE 212 4 271 247 146 0.693 09 0.201 0.045
1004-2° - 8-11-95 | 12-10-96 212, 271 247 146 0.693 0.9 0.201 0.045
12 12-11-96 | 12-21-97 205.9 289 31.7 14 8 0.552 0.904 0.206 0.093
22 12-22-97 o 204.0 237 304 16.8 0.490 0.804 0.206 0.075
1004-37 - 4-17-99 3-13-04 204.0 23.7 304 16.8 0.490 0.804 0.206 0.075
16 3-14-04 1-31-04 190.7 247 239 146 0.1806 0.3977 0.148 0.038
16° 2-1-04 EE 190.7 247 3.059337 | 0.581279 0.1806 03977 0.148 0.038
1 Effective for all tests completed on or after this date. 7 Initial targets based on 1004-2.
2 F*¥ = cumrently in effect. 8 Initial targets based on 811-1
3 Transformation for TGF 15 In{TGF+1). 9 Targets valid for 1Y3998 liners only
4 Transformation for TLHC 1s In(TLHC+1).
5 lmtial targets based on 1004-1.
6 Three muns on 810-1 and five runs on 810-2.
Performance you can rely on. © 2020 Infineum International Limited. All Rights Reserved.

25



New Material: to be discussed at SP meeting

8/13/2020

Performance you can rely on. Infineum confidential information. © 2020 Infineum International Limited. All Rights Reserved.
26 Given in confidence to xxxxxx under agreement XXXXXxx



New liner data

Horizontal RED

LINE is the
current target

Each plot shows
the distribution by
parameter and oill

The plots shows

how far the

current target is

from the actual
mean
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Distributions IND= 809-1
TTGFFNL

45

ity

2.5
2
Summary Statistics
Mean 3.1542548
Std Dlev 0.5323804

Std Err Mean 0.0705155
Upper 95% Mean 3.29535143
Lower 95% Mean 3.0129952
N 57

Distributions IND= 811-2
TTGFFNL

45

ity

25
Summary Statistics
Mean 3.3134004
Std Dev 0.474121

Std Err Mean 0.0740453
Upper 95% Mean 3.4630513
Lower 95% Mean 3.16374%4
N 41

|

WDN
300 ]
280
260

240 ]
220

200
180 [@
160

40— —

Summary Statistics

Mean 177.82632
Std Dev 24.81789
Std Err Mean 3.2872099
Upper 95% Mean 184.41139
Lower 95% Mean 171.24124
M 57

WDN

350

300

T
o B

Summary Statistics
Mean 267.54634
Std Dev 32.222113

Std Err Mean 5.0322486
Upper 95% Mean  277.7160
Lower 95% Mean 257.37579
N 41

TTLHCENL

2.3 ]

15

1
0.5 :|
o

Summary Statistics

Mean 0.4922982
Std Dev 0.7899759
Std Err Mean 0.1046349

Upper 95% Mean 0.7019071
Lower 95% Mean 0.2826894
M 57

TTLHCFENL

. |

Summary Statistics
Mean 0.296
Std Dev 0.6277572

Std Err Mean 0.0980392
Upper 95% Mean 04941446
Lower 95% Mean 0.0978554
N 41

BSOC

0.5

[ E—

0.45

04

]
o
M

Summary Statistics
Mean 0.2050877
Std Dev 0.0601226

Std Err Mean 0.0079634
Upper 95% Mean 0.2270404
Lower 95% Mean 0.1891351
M 57

BSOC

=

0.3

0.1

Summary Statistics

Mean 01817073
Std Dev 0.0440966
Std Err Mean 0.0068867
Upper 95% Mean 0.1956239
Lower 95% Mean 0.1677887
M 41



,/SC;
Infineum)

All data All data All data All data
809 Mean(TTGFFNL) 811-2 Mean(TTGFFNL) 809 Mean(TTLHCFNL) 811-2 Mean(TTLHCFNL)
Target 3.410591 Target 2.961267 Target 1.197 Target 0.366
Mean 3.154255 Mean 3.313400 Mean 0.492298 Mean 0.296
Std dev 0.532380 Std dev 0.474121 Std dev 0.789976 Std dev 0.627757
S2 0.283429 S2 0.224791 S2 0.624062 S2 0.394079
Mean square Mean square Mean square Mean square
error 0.349137 error 0.348789 error 1.120667 error 0.398979
RMSE 0.590878 RMSE 0.590583 RMSE 1.058615 RMSE 0.631648
All data All data All data All data
809 Mean(WDN) 811-2 Mean(WDN) 809 Mean(BSOC 811-2 Mean(BSOC
Target 205 Target 281.5 Target 0.308 Target 0.223
Mean 177.826316 Mean 267.546341 Mean 0.205088 Mean 0.181707
Std dev 24.817890 Std dev 32.222113 Std dev 0.060123 Std dev 0.044097
S2 615.927688 S2 1038.264549 S2 0.003615 S2 0.001945
Mean square Mean square Mean square Mean square
error 1354.336802 error 1232.969135 error 0.014206 error 0.003650
RMSE 36.801315 RMSE 35.113660 RMSE 0.119188 RMSE 0.060412
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Comparing Current Target/ Std Deviation with il
Updated values with “All Data” and RMSE Infineum

Std Dev & Mean vs. data set Std Dev & Mean vs. data set
IND 1.2 | g IND
0.55- * 809-1 1.1 * 8091
. 8112 . s 2112
0.50] — 809-1 1.0 — 209-1
z — 311-2 z — a11-2
a — 809-1 a 094 — 800-1
= 0.45- =
2 — 811-2 2 o8- — a11-2
0.40 07
0.35 06 -
neT 05|
34
2z . 1,00
= 32 c 075
F . 3
=
31 0.50 .
30 - 025_ h___—____-_—___'—'—______—______-.
297 0.00
Current target/std All data Current target/RMSE ' Current target/std All data Current target/RMSE
data set data set
Where(Parameter = TTGFFRL) ‘Where(Parameter = TTLHCFNL)
Std Dev & Mean vs. data set Std Dev & Mean vs. data set
375 . IND 1 2 IND
B * 809-1 0.15- s 809-1
350 . « 8112 * 811-2
— 808-1 ] — 8091
3 3237 — 8112 z — 2112
3 3
S 200- — 80841 2 Lty — 809-1
g2 — g11-2 2 | — 811-2
275 005 _,___________._____________-—-—
250 . 1
225 0.00
275+ - 0.300-]
0275
250
0.250
§ 225 g
= = 0.225
200 .\//‘ 0.200 - .
175 04754
150 0.150
Current target/std All data Current target/RMSE Current target/std All data Current target/RMSE
data set data set
K WhereiParameter = WDN) Where(Parameter = BSOC) J
Performance you can rely on. Infineum confidential information. © 2020 Infineum International Limited. All Rights Reserved.
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Mean and Standard Deviation By Oil for different subsets of data

C

N Rows 04/2017 2018 2018 N Rows
N Rows all  All data All data Std N Rows |Current CurrentStd  |04/2017 |04/2017 forward Std N Rows [forward forward Std |excl D1 |excl D1811-2 excl D1811-2
IND Liner2 data Mean(TTGFFNL) Dev(TTGFFNL) target target Dev forward [forward Mean Dev 2018 frw [Mean Dev 811-2 Mean Std Dev
809-1 New 57 3.154254754 0.532380411 30| 3.410591 0.56397 10 3.005792 0.393331 6 3.172206 0.41323 57| 3.154254754  0.532380411
811-1 New 3 2.918468 O.362926998|
811-2 New 41 3.313400415 0.474120965 20| 2.961267 0.361554 5 3.389976 0.117268 3 3.358163 0.135408 39| 3.251461769  0.394261078
N Rows N Rows
N Rows all N Rows 04/2017 N Rows excl D1
IND Liner2 data Mean(WDN) Std Dev(WDN) target forward 2018 frw 811-2
809-1 New 57 177.8263158 24.81789048 30| 205 34.6 10 179.73 14.47028 6| 186.2833333 8.129555133 57| 177.8263158  24.81789048
811-1 New 3 276.9 32.40108023|
811-2 New 41 267.5463415 32.22211273 20| 281.5 37.4 5 254.28 30.263295 3| 253.3333333 19.41039241 39| 267.5538462  33.05852741
N Rows N Rows
N Rows all N Rows 04/2017 N Rows excl D1
IND Liner2  data Mean(TTLHCFNL)  Std Dev(TTLHCFNL)|target forward 2018 frw 811-2
809-1 New 57 0.492298246 0.789975948 30 1.197 1.213 10 0.1792 0.389718 6 0 0 57| 0.492298246  0.789975948
811-1 New 3 0.231 0.400103737
811-2 New 41 0.296 0.627757238 20| 0.366 0.6 5 0.2198 0.491488 3| 0.366333333 0.634507946 39| 0.208897436  0.503029286
N Rows N Rows
N Rows all 04/2017 N Rows excl D1
IND Liner2 data forward 2018 frw 811-2
809-1 New 0.308 0.175 10 0.195 0.044783 6 0.165 0.012247449 57| 0.205087719  0.060122577
811-1 New
811-2 New 0.223 0.052 5 0.182 0.052631 3 0.16 0.026457513 39| 0.179230769  0.043732718
Performance you can rely on. Infineum confidential information. © 2020 Infineum International Limited. All Rights Reserved.
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Infineum)

04/2017 forward: symbol O

TGF & TTGFFNL vs. date

IND

IND

8111

g811-2
May Tst 2015

8091

809-1
T 8111

811-2
— 8091

— 8111
— 811-2

date

© 2020 Infineum International Limited. All Rights Reserved.
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TTGFFNL: Mean standard deviation for different datasets C

Infineum)
| Clear | |Favorites 5td Dev & Mean vs. data set
Show || Include — o IND
10 matching rows 0.5 \ s §09-1
Inverse = 8112
[ 04— e - — 809-1
(=] Parameter (4) X z L — 811-2
BSOC 10| 503- — i
TTGFFNL 10 [ — 8112
TTLHCFML 10 0.2 -
WDM 10 -
0.1 -
| anp || oOrR |
ag
34
[ ]
3.3
c 3.2
% .
3.1
30
L]
29 -
Current target,/std All data excl D1 811-2 04,2017 forwand 2018 forward
data set
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WDN: Mean standard deviation for different datasets C

Infineum)
[ Clear | [Favorites « 5td Dev & Mean vs. data set
Show Include 35| x IND
10 matching rows -— -— « 803-1
Inverse 30 * 8112
[ — 309-1
| Parameter (4) X = 237 . . — 811-2
BSOC 10| 5 204 . — gtﬁr- ;
TTGFFML 10 A . — -
TTLHCFMNL 10
WDMN 10 10
5 —
| AND || OR |
a
275 h\"-\\_
250 N
E —
= 225
=
200 \
__________.—.—
175 -
150
Current target/std All data exclD1811-2 04/2017 forward 2018 forward
data set
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TTLHCFNL: Mean standard deviation for different datasets C

Infineum)
| Clear | |Favorites = 5td Dev & Mean vs. data set
Show || Include — - = ND
10 matching rows 0.5+ \ * 809-1
Inverse + 811-2
0 04— - .- — 8091
[w] Parameter (4) X z —_— 511-2
BSOC 10 503- — 8081
TTGFFNL i = — 812
TTLHCFNL 10 0.2
WDM 10 . .
0.1 -
| anD || OR |
0.0
34
33— y
[ 3.2 ]
% =
3.1
30
28—
Current target/std All data exc|D1811-2 04/2017 forwand 2018 forward
data set
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BSOC: Mean standard deviation for different datasets C

Infineum)
| Clear | |Fal.rﬂ|it5 - Std Dﬂ& MEEII'l Vs, data S'Et
Show [+] Include i IND
10 matching rows 0.15- & 309-1
| s §11-2
[ ] Inverse | — apo-1
[=] Parameter (4) x = —_— 511-2
soC o 010+ — 809-1
BSOC 10 - a811-2
TTGFFML 10 b J — "
TTLHCENL 10 — - * y
WDM 10 '
4 L
aND || OR
0.00
0,30
0.25
=
3 J
=
{] 2{]— \ - "\
Q.15
Current target/std All data exc|D1811-2 04,/2017 forwand 2013 forward
data set
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Additional plots by Lab
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Infineum)
TTGFFNL vs. date
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WDN vs. date
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TTLHCFNL vs. date
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Permissions

Infineum)

C

(

&

Permission is given for storage of one copy in electronic means for reference purposes. Further reproduction of any material is prohibited
without prior written consent of Infineum International Limited.

The information contained in this document is based upon data believed to be reliable at the time of going to press and relates only to the
matters specifically mentioned in this document. Although Infineum has used reasonable skill and care in the preparation of this information, in
the absence of any overriding obligations arising under a specific contract, no representation, warranty (express or implied), or guarantee is
made as to the suitability, accuracy, reliability or completeness of the information; nothing in this document shall reduce the user’s responsibility
to satisfy itself as to the suitability, accuracy, reliability, and completeness of such information for its particular use; there is no warranty against
intellectual property infringement; and Infineum shall not be liable for any loss, damage or injury that may occur from the use of this information
other than death or personal injury caused by its negligence. No statement shall be construed as an endorsement of any product or process.
For greater certainty, before use of information contained in this document, particularly if the product is used for a purpose or under conditions
which are abnormal or not reasonably foreseeable, this information must be reviewed with the supplier of such information.

Links to third party websites from this document are provided solely for your convenience. Infineum does not control and is not responsible for
the content of those third party websites. If you decide to access any of those websites, you do so entirely at your own risk. Please also refer to
our Privacy Policy.

‘INFINEUM’, the interlocking Ripple Device, the corporate mark comprising INFINEUM and the interlocking Ripple Device and i3k are
trademarks of Infineum International Limited.
© 2020 Infineum International Limited. All rights reserved.
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