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PRE-IPO

1918
Calumet Refining

Company officially
formed

1836

Burnham becomes
strategic terminal
tor distribution

1990
Calumet's
corporate
headquarters moved
to Indianapolis

1953
Princeton, LA
refinery constructed

1985

Calumet purchases
Kerr-McGee Corp
refinery in

Cotton Valley, LA

2001

2008

Calumet's Initial Public
Offening and fisted

on NASDAQ under

the symbol CLMT

201

Calumet acquires
Murphy Oil Corp.

2008
Calumet acquires
Penreco in Karns
City. PA and
Dickinson, TX

refinery in Superior, Wi

F.W. Grube named
President and CEO

Calumet purchases
Pennzoil-Quaker
State refinery in
Shreveport, LA

Major expansion
project at
Shreveport refinery

penreco.

POST-IPO

NuStar Energy L.P's refinery
in San Antonio acquired

by Calumet
Galumet acquires ME“
New Jersey m—)

based Eel-Ray Company, LLC

Grude gathering assats acquisition

from Murphy O Company

2012

Calumet purchases Montana
Refining Company. Inc. in Great

2015

Bill Hatch named Intenm CED,
Bill Grube promoled fo
Executive Vice Chairman

Calumet celebrates 25 years as
Indianapolis-based corporation
Dakota Prairie greenfield refinery
completed with IV partner in ND

2014 )

Falls, MT

Hercules Incorporated plant in
Louisiana, MO purchas

by Calumet
Acquisition of
Royal Purple. Inc.

Acquisttion of
TruSouth 0il, LLC

Calumst adds Anchor

three new assels. ™ ruceusa, me

Anchor Drilfing

:n.il\l% Inc . o
specialty l)l e c ..,.,9{

ao,Ltlcns and

United Petroleum Q A

Joined fortune 500

as #467 FORTUNE
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LAl GLOBAL KEY CUSTOMERS

' SC #
& SHERWIN-WILLIAMS. dnhnsnn $

RS g‘% Ex¢onMobil  B5th& BodyWorks

s
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The above customer trademarks are the property of their respective owners.
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Varnish
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Oil temperature T' (°C)
oo
]

140
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100
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Varnish zone

“C

120 18 240
Angle ¢ (7)

—— hl =024
—— h1 =0.00
—— hl =0.10

Ref: “Influence of Varnish on Bearing Performance and Vibration of Rotating Machinery”
i i e Rotating-Machine olume-2017;-Article 1D 9131275,/10,pages

https://doi.org/10.1155/2017/9131275
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B2 3A =0E. MMM E SEtMEHQl SIMES AT 0.1%2 HITHSID U2 Lt ABCAOIAM = SHEHAIE M 33 AR NAL
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;

T} 294 (Wear) 2 % &(Contaminant) A7H (Additives)
e Cr Pb Cu Sn Al Ni Ag Mo Ti V Si B Na Mg Ca Ba P Zn
0.1 03 [ 00 100 [02 102 100 {00 J17.3 00 |00 0.0 (0.1 0.0 0.1 3h 123 1199 | 17.3
A48 02 {00 {00 (03 100 (00 {00 |00 |54 {00 |00 0.0 (00 ] 00 0.3 L4521 100 | 125 | 54

L] Vhed

Lubrication Plus

SOLGE

excellent




oFet M8 Hel {1’78

System Cleaner Compatibility

* No impact up to 0.1% (1000ppm) concentration
« Concentrations 20.1%,ar

Laboratory results;

ot recommended

CASE STUDY

Demulsibility (2H-7-2H4)
fats THE- gaetd

O - - 7I-—+—

Storage Stability - weeks 1 & 2

Foam (7| Z4)
7|=F THE- 7| ZQHY

O - L

(% 450/10 0| & A1 +F)

0x

za

% Mobil Foam
System Calcium Demulisiblity itra ASTM D Initial Oven @ Freeze /
Cleaner pPpm ASTM D 1401 Centrifuge | 892 - Seq. 1 Observation 140F Thaw @ OF
Faint Yellow, Faint Yellow, Faint Yellow,
0.00% 0 40/40/0 (15 min 1 15/0 C&B C&B cC&B
Faint Yellow, Faint Yellow, Faint Yellow,
0.05% 1.9 40/40/0 (15 ) 1 100/0 C&B C&B C&B
Faint Yellow, Faint Yellow, Faint Yellow,
0.1% ( 3.7 ) 40/40/0 (10 min) 1 80/0 Slight Haze c&B Haze
Faint Yellow, Faint Yellow, Faint Yellow,
19.9 39/37/4 (30 minz)/ C & ) Cs00/50 D Slight Haze C&B Haze
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— CLEAN AND FLUSH

Sapxol 22|

v E2{/dA| 50°C 0|42 F=20jAM CLEAN AND FLUSHE F¢
vESA g HH7|E SAY 7t (=22 2E H2|H EE FH|)
i HEo| Eg{A XH| 220 2M=z0 F¢
HE Hut S 20| LU= 0| AN Ql tt
A7} 7|E 15-25% E2|2l £ Clean & Flush 15-25%
= H= gl 2.52 2 (100% MX| £ 7}s)
m ASTE QEA|AHI @20 S3Hd orcaomres DN
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CLAEN & FLUSH o] Z2i%t M
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S22 Z2{+| (CLEAN & FLUSH) &

FOR CLEAN & FLUSH ISO VISCOSITY MIX % CLEAN & FLUSH 1000 WITH % CLEAN & FLUSH 46

1000
680 89 11
460 78 22
320 67 33
220 56 44
150 45 55
100 34 66
32, 46, 68 0 100

S synrHeric ol \



= T =2{s| (CLEAN AND FLUSH)

« | & Q& 2| /Ee{Al Hit
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(Very safe cIeanlng & flushing method)
= 70 'k HfL|$l/S 2 X| Edl8
o | @ 20 QA (Effective)

« MM SEId/EH Y HE

(Inexpensive cleaning/flushing product)

« AH| 28 S0 A2 7S (Available in-service)
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CASE STUDY

RULEI Alarm Limit
aat Alram Limit in accordance with O-6224-02

NEW OIL L-Caution L-Critical ‘
100 % ‘ cen
of Mew Oil

10.0 125 180

-

ddH el E=tipgol obd
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7| = e Eatelo) HEE &2
(X AF3H2) 0t BLI3I 7t AR
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CASE STUDY 2 (&& A

OILTOK REPORT

ZEE Turbine

OMotor OCompressor lTurbine [OFan COhydraulic JEngine COGear JPump I7IEF
OsSump/Reservoir CJCrankcase MEEH FH(E N 7| BH7) O® H % JBearing OReturn Line O7|E}F

20181017
Mobil 846
| |
2017.07.18 2018.07.30 2018.08.27 2018.1017
i Huoxgl sEH =
SAMPLE MAME/ID Mobil 846 7 =y mE Hoo= = 502 =
Oil Condition Fol7|1E HO7|E
Viscosity (cSt) &%
Viscosity@40TC +10% by New +15% by MNew 4291 43.05 4273 4233
Viscosity@100C MN/A MN/A M/ MN/A
Viscosity index MN/A MN/A M/A MN/A
Acid Number imgkOH/g) &7}
Acid Number increase of 0.2 | 0.08 | 011 | 0.07 0.07 |
Remaining Useful Life RULER (%) AlE FEEIAE
RUL1_Peak1 <75% <25% 100.0 791 869 84.5
RULZ2_Peak2 <25% - 100.0 139 47.9 — 2348 }
Equipment ID :
[ [ Y L] Ld
Sample: DAEGU Standard: DAEGU Area: GU Amlﬂé‘u

o AW T
 SYNTHETIC OIL

Time |Seconds)

Lubrication Plus
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CASE STUDY 2 (&X4)

Contamination Fol7|E AN7|E

Water content (ppm) TEL25%E
Water >50 >300 | N/A | 465 | 438 | N/A |

Particle Count (class) A2 E L

SAE AS4059 | N/A | >12 | 6 | N/A |
Xt 27| Hum) ZH4=(Number of particles/ml) MPC &t ==
>4um (c) N/A 58808 413 N/A (6.92 > 20.19)
>6um (c) N/A 9811 122 N/A
>14um (c) N/A 51 13 N/A
>21um (c) N/A 16 4 N/A ! !
>38um (c) N/A 0 0 N/A
>70um N/A 0 0 N/A N
/ / 3or6 /& LHO| MF=E WABHE
A OI-o INE==
Membrane Patch Colorimetry (MPC Value) 8f LI 7/ A7/ &£ e HfL| ] ZJ-OX-"ZiElzl ] ED:I '—lT"O'T
MPC Value >30 >40 | N/A 28.21 692 — i 2019 * 3 |82 S SOtA| ZotH 2 &
Patch
R

HZl Varnish & Sludge H|A 02{g —» &H[2] =2{:0] =
Lubrication Plus

SOLGE
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CASE STUDY 3 (“A” H|X|Ah

~ SYNTHETIC OIL

MPC 13.7
QIX} 22/20/15

¢ MPC 57.3 %
\QIxt 26/24/20'
MPC 4.5
UKt 20/17/13

i Fa4 A
5“2| H»‘?.{ 1Motor CJCompressor [ Turbine [JFan [Jhydraulic p MEtc ic CJEngine [JGear (JPump MEtc [ Engine ClGear CPump WEtc
“] 7: 2] EQlE [Sump/Reservoir [ICrankcase [IBearing [JReturn Line [DBefore Filtration CIAfter vn Line [JBefore Filtration CIAfter Eine DBefore Filtration ClAfter Filtr on

(=]
MEY U2 2020-08-28
Tl'_g_
w2k A3t
T.010- 9344~ 3951

=3
-

Comment

Date of receipt

Contamination

I

2] #} 2.1 = Particle Count — Filter patch scan

1804406~ 99 1S04406-99

A2 7] H ) 7N15-(Number of particles/ml!)

> 4um (c) >4 um

> Gum (¢) >6um
> 14um (¢) > 14 um

Hiu 4 2H4 99 % Membrane Patch Colorimetry

MPC Value

Tes
Flushing® ~—— " Flushing® MR3B
2020-09-10 2020-09-10 2020-09-10
22/2 26/24/2 20/17/1
2bZ 1 S1¢
3 126933 1166
O ()

ogoje

it
T
)}
| 0

2H[Lt 2felo &

HE 2%, viL|+| SO0| HAXIAS

N



Cooler 22 S2{4d =

- Flushing OilZ 7|E& Tank0| £ £ (20%) 48A|7t 71 = Mg g

= Line Filter (10pm->3pm) g AX|
= Tank =& 22l HY of1} E(3um) LX|
(22 39 o ZH IO Z Line Filter £ %[ A3}

Flushing Oil 5 2!(200liter[20%]) 2 o2t ZE 2% (3 pm)

* MPC &2| 7|=(15 0|5}

Monitor. Abnormal-

30-40+ =40+

A 28l 269 28l 79 :';:::;:p AJ::HF::;::; ‘
YR 2HE Particle Counts K
150 4406+ \ 24/23/21¢ \ 23/22/18¢ ‘ 20/18/15¢ ‘ 16/14/12¢  |:
R37| H(m) 74 (Nymber of Particles/ml}¢ ‘
>4 (c)F f""r 104499«11""'-\ 624340 8846¢ 5820 N
> {c]ak 721519 ) 253609 17440 k 127¢ >
A4 (c)¢ 100000 L 1ag70 167¢ 1 G
H|2e Fold Mo | car 59U | cor 2AY i 2 Fe |
Uz}
EL 28l 262 28 279 4K Cooler Hydraulic~ aiak :h:ﬁ:;umw

¥

Patch¢

/)
A 4

~
4

MPC# 9.97¢ 23.85¢ L 12.38¢ )
c&F B2lY 77 | TEMTTARer) |
Hze | 229 & (Before)® c&F £ EFo (pogqLE a1 (&g FU * azAlz

4sAlzh Bahe

Zn AEY: 3/




CASE STUDY 5 (“L” 2}&tA}

AH| 9 Clean & Flush & (Clean & Flush + Filter)

LA 2he} 4H| EYHS /& X

HI Ho|# UHDE = Flushing Product Clean & Flush 46
=STA Efg &8s HE 2L YU oAl S XA HiL | A S|
L S|M HIS
H0f F=¢ HE (Elc,;;%I; chHl) 20% (15% - 25% Recommended)
Shell Tellus S2 M46 S Azt 64 AlZt
Approx. 250 Liters AUXEH HY-PRO 89L26-3MB (3 Micron)

SHMBEZHA] (Clean & Flush)E Reservoir 22| 15%E £ slgienl, 2 =29 EEZ HAM2 30|33 29| EHE
HESHO] 64| 7F ER{H S HAL

'
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CASE STUDY 5 (“L” 2}&tA}

Zt ME A& ¥ UK HLE (Particle Count)

2015.11.13 | 2015.11.17 | 2015.12.29 [ 2015.12.31 [ 2015.12.31 [ 2016.01.08 | 2016.01.28
mE2) 3 e & C/L 234 CLEsd  UrEsS = 2 2 S
(26A12H) (60A1ZH (8A1ZH (200A12H) (28Y)

1SO4406 21/19/14 20/19/16 17/14/11 16/14/11 18/17/13 16/14/11 16/14/10

NAS1638 11 11 7 6 9 6 6
H|11) 20159 118 X T/AA M2 M N A E8{d = 20159 128 31 45 Ay
e 157

8

9
|||n||u||myuum
™

7

-

11 11

=l 11 - .
- 9 - o I ——— N

SaE 7

=5 7 - 6 s I H
= 5 - ! I
e ! !
e 31 1 !
' ' i ; 1 - I I
20154147 2016.01.08 X I :
[ME_I ®. 2015.12. 171 [ Z34 =, 2016.01.08] 2015.11.13 2015.11.17 2015.12.28 2015.12.31 2015.12.31 2016.0L 08 1 2016.01. 28
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74 AL of Z2|#lo]d ISOVIS. @ 40°C  C&F HE8sE& H| 11
ZH A D ZE CfAST 58 Ho RYUA A 46 20%
2 S A X| Oil-Flooded Type Screw Air Compressor 32 25%
3 ROAOIZ CHASE Extruder Z+4 7| 150 15%
4 LGstet kS % E OiHlF Al2H 46 25%
5 fals W= HZ H2 ™ Z247| (Bull Gear) 320 22%
6 et=7Et0] O Extruder ZH%7| 220, 320 25%
7 HEAHE KILN S &FA| A 46 20%
8 GS EPS Blower line 7| 0{d}A 220 25%
9 cretAo|Z S4t Extruder 7|0{gfA 46 20%
KPSSHAU22hAL Y A Control system line 46 25%
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