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1918

formed

1953
Princeton, LA
refinery constructed

Calumet Refining
Company officially

PRE-IPO

1936

Burnham becomes
strategic terminal
tor distribution

1990
Calumet's
corporate
headquarters moved
to Indianapolis

FW. Grube named
President and CEO

2006
Calumet's Initial Public
Offening and fisted

on NASDAQ under

the symbol CLMT

201

Calumet acquires
Murphy Oil Corp.

19835

Calumet purchases
Kerr-McGae Corp
refinery in

Cotton Valley, LA

2008
Calumet acquires
Penreco in Karns
City. PA and
200] Dickinson, TX
Calumet purchases
Pennzoil-Quaker
State refinery in
Shreveport, LA

Major expansion
project at
Shreveport refinery

penreco.

refinery in Superior, Wi

POST-IPO

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

by Calumet
Galumet acquires M;E:
New Jersey )

based Bel-Ray Company, LLC

Grude gathering assats acquisition

from Murphy O Company

2012

Calumet purchases Montana
Refining Company, Inc. in Great
Falls. MT

Hercules Incorporated plant in
Louwsiana, MO purchasad
by Calumet

Acquisition of
Royal Purple. Inc. -

Acquisition of
TruSouth 0il, LLC

2015

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

CGalumet celebrates 25 years as
Indianapalis-based corporation

Dakota Prairie greenfield refinery
completed with IV partner in ND

2014

Calumet adds

4

Anchor
three new assels. e ruceusa. e
Anchor Drilfing
Fluids USA, Inc, /o
Specialty Oilfrield __,..,.,_{
Solutiens and
United Petroleum Q =
Joined fortune 500
as #467 FORTUNE
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(Solubility-Enhanced System Cleaning)

(Chemical Flush)
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v' ABCAO| M System Cleaning A| AF&%t olStM|EH| 2| 5 =71 (MAET: 13400L, MEHEE: 440L, 385k 3.1%) 3.1%= Hict
B2 3A =0E. MMM E SEtMEH Q| SIMES AT 0.1%2 HITHSID U2 Lt ABCAIAM = SHEHAIE M 33 AR NAL

| *Oﬂ mel M8 S =0]7] 2I5t0] #78E 0l¥(3.1%) 2AMEHE A8 . (MEA 2l4&0 E HElw ds Aot
ﬂ.ﬁ—ﬁﬁl 4|0 X] &=x)
v ABCAtS| N E HElRo MES AL 240 2it 252 S=7t Mgt 8F 3.7ppm ECF 34| ZuHE 45.1ppm2 2 SEE.
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1} 24 4 (Wear) 2 4 #(Contaminant) A7k (Additives)
Fe Cr Pb Cu Sn Al Ni Ap Mo Ti V Si B Na Mo Ca Ba P Zn
Mg 0.0 103 [ 00 |00 [02 |02 100 (00 [173]00 00 00 101 ] 00 0.1 p 356 23 [199 | 173
3GT A48 02 100 |00 |03 {00 [ 00 |00 |00 |54 |00 |00 0.0 100 00 03 §45.L 00 | 125 | 54
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System Cleaner Compatibility

 No impact up to 0.1% (1000ppm) concentration
- Concentrations >0.1% are not recommended
Laboratory results:

CASE STUDY

um

Demulsibility (232}

)
Q315 HE- BREHY UL

o L oTr

Y% Mt

Foam

Storage Stability - weeks 1 & 2

<3

Foam (7|2 4)
|25 THES 7| ZQFE3E A
(% 450110 0| & A1 =&

System Calcium Demulsiblity Ulitra ASTM D Initial Oven @ Freeze /
Cleaner PPpPmMm ASTM D 1401 Centrifuge | 892 - Seq. 1 Observation 140F Thaw @ OF
Faint Yellow, Faint Yellow, Faint Yellow,
0.00% o 40/40/0 (15 min) 1 15/0 CcC&B C&B cC&B
Faint Yellow, Faint Yellow, Faint Yellow,
0.05% 1.9 40/40/0 (15 min) 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,
0.50% 19.9 39/37/4 (30 mﬂj ( 4 ) ( 500/50 ) Slight Haze C&B Haze
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CASE STUDY 1
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Typo: GAS TURBINE  Lrsages: 0 b,
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Test
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Tast Mathod "ASTM D-6810-02 and DEET1-04

CASE STUDY

RULE! Alarm Limit

asat Alram Limit in accordance with O-6224-02

NEW OIL L-Cautiomn L-Critical |
100 % ‘ <20%
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CASE STUDY 2

OILTOK REPORT

FEE Turbine
OMotor OCompressor lTurbine [OFan Ohydraulic JEngine (JGear OJPump 71 EH
OSump/Reservoir OCrankcase M EE @A 7| B H) O E OBearing OReturn Line 07| EF

2018.10.17
Mobil 846
|
2017.07.18 2018.07.30 2018.08.27 2018.10.17
H—E—EE ol sC = _ o o o 7F
. Al= - == = o = =
SAMPLE NAME/ID Mobil 846 L5 =2, HopE = 508 = ﬂ T — |I_I-—|'_— _I_“ I:l=|°_ :ﬂ a

Oil Condition FovIE A7 |E

Viscosity (cSt) EEZ

Viscosity@40c +10% by New  +15% by MNew 4291 4305 4273 4233
Viscosity@100'C NfA M/A N/A N/A
Viscosity index MNJA MN/A M/A MN/A
Acid Number (mgKOH/g) 47} (e {X=Xe) [=) L=
Acid Number increase of 0.2 | 0.08 | 0.11 | 0.07 007 | +_I 'ITAI- [=] —I 7I I:H -Q-J-I-I- 01 E:l =}
Remaining Usefuf Life RULER (%) A/EREE T FE A +
RUL1_Peak <75% <25% 100.0 79.1 86.9 845 A —
RUL2_Peak2 <25% - | 100.0 | 12.9 ‘ 479 — -,“%4.9..",- = HI _Tl_xol- 01' é!' 7|'—°
Equipment ID : _ . _ 1 A Al HFA
o . . W > ANN =4 oS
o0-f- H 1 1
sl
aon|
1)
'k
ml
oo |
: ! ' cati | L4
Lubrication Plus v |

Time |Seconds)
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CASE STUDY 2

Contamination o7& 21078

Water content (ppm) +£2 &£
Water 50 >300 | N/A | 465 | 438 | N/A |

Particle Count (class) 22 E L

SAE AS4059 | N/A | >12 | 6 | N/A |
X7 Hwm) 7 ==(Number of particles/ml) M PC b J e =
=A4um (c) M A 28808 413 MSA HA H o
=6um (c) M A 9211 122 MfA
=T14um (c) M A a1 13 MSA
>21um (c) N/A 16 4 N/A @
>38um (c) N/A 0 0 N/A
=>T0um M A 0 a MFA

3or6 /i WO MF2 DMOSHE BiL|{2{7t
5 Py =
Membrane Patch Colorimetry (MPC Value) 8f LI/ &7/ &£ . M AHE K| &o , ANoL J|f2He ==
MPC Value =30 =40 MSA 28.21 6.92 _|'> 2{!19. | -c-)-l_xl %-6-“]:‘ S)_Q||__||:||_:| |g|p2|_5:||

oy TR

Patch

o

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

SOLGE

exgelions
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CASE STUDY 3 (“A” H|X|Ah

Due ot e
=ZnJAl X ol EIDQEEPmtdo(:am-nnupdchn;:A 4 e e
EY H  MPC137  YXt 22/20/15 =4l 29| MPCZY E T Hg|

104406~ 99 E | -
g H| ! (Clean & Flush 220)

HUH B0 AN S Memtrane Patch Colorimetry

=M ™ : MPC 13.7
QIX} 22/20/15
o ot ce
MPC 57.3 X} 26/24/20 BRSNS Partioe Gt = PN G @
j::?:(-) A% (Number of particies/ml) %E-Ié,l 54*' ?_I':Is_ :

3o 0 MPC 57.3

U4 B1 A S Memtrane Patch Colorimetry

OIX} 26/24/20

@ 0

e I —— 2{Al Z AMQ : MPC 4.5
o o %t 20/17/13

MK

%E‘]g ;c:’_: *'_I -?r MPC 4.5 cg xl- 20/1 7/1 3 j::)(lcl)(-) M 4{Number of particies/mi)
>6um (c)
14um (¢)

=E‘|“°E Jk-l|:|||_|. HH..'1|-|_|.|0-|| ;tII-I.'.El_l
x|, HiL ¢ SO| MAHEIARS

D Lubrication Plus ‘

RrOVAL. SOLGE

;-' i Y/ = exgelens
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WU S FMSE Memix ane Patch Colorimetry

MPC Value
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HEeH _ CLEAN & FLUSH

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

LAF 2fs} &H|

HI o|o]AH UHDE EH= Flushing Product

ZaX £ 22E B g=
E0f =9 T gl HlE
] PR e @282 i)
Shell Tellus S2 M46 =i Azt
Approx. 250 Liters A H

— SRIWET{A| (Clean & Flush)E Reservoir 22| 15%E £ 5|l 2
TESI0 64A|7F E2{HS AAl
RO

4L/ Lr
5

YNTHETIC OlL

EEHS /& X

Clean & Flush 46

e
SN

E P ECIE R I P =

15% (15% - 25% Recommended)
64 Al 7t

HY-PRO 89L26-3MB (3 Micron)

ZEZ M2 30322 EHE

\”

Lubrication Plus 49
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Zt ME A& ¥ UK HLE (Particle Count)

"o s s | ooy | aois 20 | 20151231 | 2015123 | 20150108 | 50125 |
. meex memae | CLEAY CLEBAY  ugeEs ewE 212
(26A17H) (60A[ZH) (8AIZh) (200A12H (28%)
- 21/19/14 20/19/16 17/14/11 16/14/11 18/17/13 16/14/11 16/14/10
H|11) 2015'F 11E X T/AA MR 2 T uH HAE E2d £ 2015F 128 31 A wHE
= 15 -+
T _.. d :?AS 6 13 11 11
TS 8 £ : 11
ey $ — 9
.',:‘ . .' é 9 i o - ———— \
R ; «—g e | 54 : :
“ o 3 i |
oS L= . 1 - 1 1
: “21915.'11 17 5 ﬁglG 01: 08 4 T T T T T : :
[%E'I d, 2015 12. 17] [ %E'IAO :?-_ 2016.01 08] 2015.11.13 2015.11.17 2015.12.29 2015.12.31 2015.12.31 2016.01.08 y 2212-01-2-8',

[AUXIHEE 7HM Oej=)
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H|11) 20159 11¥
25 4
20 -
15 A

10 -

_‘smmmm'

2015.11.13 2015.11.17 2015.12.29 2015.12. 31 2015.12.31

17.9 22.4 231 236 16.9
e & C/L 22 C/L B2y RT3
T (26A12h) (60A|2H (8A|ZH

ah A @& | @ |
W | W W |

x T/AAI Mgz MY
23.6

PP —— -~
5.8

2015. 11. 132015 11. 172015 12. 292015 12. 312015 12. 312016 01. 0&2016 01. 28
[MPC 7Hd 22H =]

y

N dAlg S84 F 201549 128

- —,

N -

2016. 01

7.2

243

(200A[Zh

,———

.08

2016.01. 28

° =~
g wAg
MPC Value (DE)
60
50 Critial
40
Abnormal
30
20 Monitor
e ——— ~
10 1
Normal :
o e o o e e e e e e e e
[MPC Scale 2t 2}2]
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Clean & Flush 15-25% E=
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CLAEN & FLUSH 9| 4l

T=3.5 mins '" . T=14 mins

[

T=0 mins

Ed

T=33 mins

| Lo

Lubrication Plus 7 |
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= T =2{s| (CLEAN AND FLUSH)

lEndunosynJoreas e

!
=] _moz0
] |

Ok

IS oA

2 orHB Zo|d/Eely w

(Very safe cleaning & flushing method)

r

5 O ot HEL| $/=2{X| 6}/
0 & 2} (Effective)

BHHe 25ld/E8E HE

(Inexpensive cleaning/flushing product)

AH| 28 S0 A8 7Is (Available in-service) .
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= 2|2 SEA|AH S 30| Cjst etdstn gapXel 22| S &
« Z2C|2E|E SERE 2AHCE 24

« 7| E M2tEl 2, AHE S2{X] 2 HIL | E 2o 2 HA

n 7|E UM} S|MSI0] AR EE= 100%Ss =2 AFEO| 75T

= AH|2| 7IE HEfOAM S2|'d/E2{H0| 7lsE

« F2 212d U =2 2tH

 7|E Y MLt OfHO| 7ks (1ISO VIS. 32, 46, 68, 100 to 1,000)
= 7HdH] =2 M=

ROYAL:-

SYNTHETIC O/l

»
L 141
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STHSH &H At

Clean & Flush Reference List

No. 7HAL

1 SK #lojZ St YA AH
12 OFAM|OFH| X| 57|

13 SxletH FRAAH
14 CHEHE 13% 57|

15 ZOAo|Z S4t YA
RO

o] Z2[3|o|M
220
220
46
320
46

SYNTHETIC O/l

ISO VIS. @ 40°C

novYAl

Z=PIRPLE

SYNTHETIC OlL

C&F HEsEk Hl
15%
25%
15%
20%
15%

|
Lubrication Plus "]
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