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Fuel And Lubricant Solutions
Our Business Segments

Fuel and Lubricant Solutions
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BASF’s Offer to the Compressor Lubricant Market

Know-how + global supply and service capability to meet customer needs

Fuel and Lubricant Solutions
Your Leading Solution Provider

Broad access to chemistry

B BASF produces a wide
array of chemicals serving
many end markets,
including base stocks and
additives

B BASF brings together
deep expertise in additive
and base stock chemistry
with formulating know-how
to develop high-
performance formulations

Geographic reach

B Regulatory support from
country experts with
understanding of local
regulations and market
drivers

B Global sales network

® Four global technical
support labs
» Tarrytown, NY
» Ludwigshafen, DE
» Shanghai, CN
» Mumbai, IN

H Truly global supply
network, with multiple
production and
warehousing locations,
and flexible packaging
capability

Focus on lubricant
markets

B Global, dedicated teams
focused on understanding
markets and focusing
resources where BASF
can win

B Resources to follow
trends, uncover OEM
needs, and demonstrate
the value of BASF’s
products in meeting these

B Expertise in developing
and conducting rig and
field tests to showcase
performance differentiation
- end-user benefits
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Drivers

Leading OEMs

BASF Market Segmentation

The Market for Compressor Lubricants

Industrial Oil & Gas
] : ] Exploration A g
General Industrial Food Processing & Production Transportation
- aE | ‘
] v,

H Longer fluid life

B OEMs try to protect

B Consumer-facing
industry; compliance

B LDPE processing
under tremendous

B Water, salt
tolerance in offshore

B Compatibility with
catalyst beds

H Transportation is
key due to distance

B Compression
needs dependent on

their service fill with food safety cost pressure applications (UOP specification) between oil/gas seasonal demand for
elr service regulations critical . . . production and natural gas
business ® Mainly hyper- B Deregulation and H Mainly CONSUMers
B Mainly rotary screw H H1 approval compressors increased competition || reciprocating B Storage is above
mar y c;aysr:]: € necessary ® Lower natural compressors, some B Emergence of ground and
COMPressors, some . _Lower natural gas centrifugal shale gas as new underground, often
reciprocating B Mainly rotary screw prices source of energy close f0 consumers
compressors, some . boosting exports
reciprocating " Malnlyt_ g exp H Mainly
reciprocating H Mainly reciprocating
comﬁ;ess?rs, some reciprocating compressors, some
centrifuga compressors, some centrifugal
centrifugal
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* Sources: Ingersoll Rand, Burckhardt Compression, GE Oil & Gas, Ariel Corp., NEA Group, Gas Compressor Association, US DoE,
IHS SCUP 2015, Synthetic Lubricants
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Market Drivers
Global natural gas consumption expected to continue to grow

250
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U.S. natural gas production and consumption increase in
nearly all AEO2018 cases
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2018
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Types of Compressors

Rotary Screw and Rotary Vane Compressors Shaft seals
Timing gears
Rotary Screw Rotary Vane
Operation
A pair of counter- Slotted rotor mounted
rotating, intermeshing, eccentrically inside a
conical screws with housing where sliding : 20 =\
progressively reduced vanes enclose gas while N ) B Cooling jackets
gas volume reducing its volume :
Anti-friction and FEJITIBALIE [0S
Lubrication Requirements roller bearings

 Fluid is directly injected into the air stream to seal
screws/vanes and cool components

 Fluid is cycled through the unit

» Good oxidation stability and demulsibility

» Lower viscosity for more effective heat transfer
» Typically ISO VG 32, 46, and 68
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Types of Compressors
Reciprocating Compressors

Reciprocating

Operation

Uses reciprocating pistons within cylinders to compress
gas and valves to control gas inlet and outlet

. . . P‘%l/ SUCTION VALYC
Lubrication Requirements AT e

PISTON ooweeeer—— |, 2ND STAGC DISCHARGL VALVL
72 > O mn) “‘

« Oxidatively stable lubricant with low volatility to keep
components clean

* Relative high viscosity to counteract the high heat and
high pressure application

» Hypercompressors are special reciprocating L
compressors with multi-stages for efficiency

« Typically ISO VG 100 or greater

18T STAGC

CRANKCASL OIL
DIPSTICK CONNECCTING RODS

\CRANKSHAFT
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BASF Compressor Lubricants
Current Portfolio

Rotary Screw

Plurasafe® CL 6000 Emgard® 2000 Emgard® CL 4000

_ _ ISO VG 32, 46, 68 ISO VG 32, 46, 68 ISO VG 32, 46, 68
Industrial Air

Compression REEPALL

Emgard® 2000

Reciprocating ISO VG 100, 150

Plurasafe® CL Gas 9

Natural Gas Rotary Screw S 5 [ |sove 100
& Iy
Chemical T
Compression : ! kL el * Plurasafe® CL Gas 9

Reciprocating ISO VG 150, 185

LDPE Plurasafe® CL HC
Hypercompressor 1400, 1400S, 1500
Special
Applications
Refinery Emgard® 2000
Platforming ISO VG 100, 150
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POLYISOBUTENES
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Molecular Weight
Polyisobutenes (PIB)
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Plurasafe® CL Gas 9 Series

Introduction

MINERAL OIL
ADDITIVES

Fuel Additives
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Refinery Additives
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Plurasafe® CL Gas 9 Series ceqiacas  olinite

Technical Attributes

110 Propane
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Description 9 | e o
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B PAG-based high performance synthetic S 60 . PURR
lubricant for gas and chemical g > ‘ o
compression 2 . g
20 | ¢ 0
Performance at a Glance 0
0 10 20 30 40 50 60 70 80 90 100
B Reduced gas solubility for improved Pressure (bar)
. . @ Plurasafe CL Gas 9 (Propane) @ Mineral Oil(Propane)
wear protection and extended life o . Methane ' '
B Multigas service for a wide range of 190
gases including vinyl chloride and g 80
butadiene g o J—
- . - > 50 . ....... _..n-
® Does not promote the dimerization of g e @
butadiene or generate solid deposits 230 . o T 0 ®
20 L' PO @-eottt e
10 . ’ ............ @:ccooec @ oot @ ot r 3
0 @t
0 10 20 30 40 50 60 70 80 90 100
Pressure (bar)
® Plurasafe CL Gas 9 (Methane) ® Mineral Oil(Methane)

Plurasafe® CL Gas 9: Formulated to minimize viscosity

loss in chemical and natural gas compression
O -BASF
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Plurasafe® CL Gas 9
Water Handling

£ as e '
Plurasafe CL Gasg Plurasafe CL L Gas? Plurasafe CL Ply G2
9 rasafe CL Gas’ rasafe CL
?\;r?satzeom Gas % 020 o in n 120 '" H20 | 3% in MG 40% in H20
%in ms 160086 3

2160081

N

2 = . .
zgg:lisna:"ez(ol G Plurasafe CL Gasg Plurasafe cLGsl Plurasafe CL /| Plurasafe CL Gz
CL160087 o 80% in H20 70% in H20 80% in H20 90% in H20

160068 CL16008 CL160090 CL160091
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Plurasafe® CL Gas 9 Series
Cleanliness in a Reciprocating Compressor

............

. P ¥ “‘ e X

 Using Mineral Oil-based Lubricants PAG-based Compressor

~ Results in Deposit Formation Lubricants Offers Clean Operation
. IR Y N

- -

y ‘-Z \ \ N /'
/ G < ,‘:‘ e ‘~.\». 4
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COMOTI Field Trial S s

GAS TURBINMNES

B COMOTI produces and supplies
compressors under Ingersoll Rand
(GHH RAND) license

B Rotary screw compressors for natural
gas

M Viscosity loss observed in previously
used mineral oil-based and PAO-
based compressor lubricants

Type of compressor: screw CF 180 GK
Pressure suction side: 0,7-2 bar
Temperature suction side: 3-25 °C
Pressure discharge side: 10-26 bar
Temperature discharge side: 70-90 °C
Gas volume: max 35.000 Nm3/day

Oil temperature: 60-85°C

Oil pressure: 6-23 bar

Qil flow: max 150 I/min

r o N :
Jh S e — . 7‘
0 | _’ ‘;"- “‘g' i
; =\ | : . o= ] e,
| L _——= » ;. il Oil volume: 370 L
= - 8 FILTRU ADMISIE GAZ u — BASF
< We create chemistry
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http://www.comoti.ro/

COMOTI Field Trial

EASY ENGINEERING | www.sssyengineering.o

HI-TECH

Odata cu cresterea performantei com-
presoarelor industriale, cregte si nevoia
petru ubrifianti peliammnrl Asta
Inseamna lubrifianti care sa permita
redociraa perioadalor elntreniperea
operaril, o presiune si temperaturi mai
ridicate sau reducerea consumului de
energie sia costurilor totale de operare.
Lubrifianii cu baza minerald nu pot face
fata acestor solicitari. Prin urmare, Intre
50%s5i 75% dintre c ledin Eu-
ropa functioneaza cu lubrifianti sintetici
(i.cu baza sintetica).

In acelasi timp, cererea gl deubrifr
pentru comprasoare a fost de

6.5 miicune de tone n 2015 y este de
asteptats3 creasc cu peste 150%, ajungind
13 10,44 milicane tone, pin3 in 2024. Astfel,
e de ateptat ca valoarea pietei de uleiuri
pentru compresoare s3 ating 97.15 miliarde
Euro pani in 2024 (Grand View Research; 27
iunie 2016 - http//www.grandviewresearch.
com/info/about-us).

Lubrifiantii pe baza de
Poliglicoli (PAG)
Un grup important de uleiur sintetice pentru
it lubrifiantiipe baza de
polighcoli (PAG). I funcie de tipul de compre-
o, cerintele sunt diferite Intimp ce pentru
compresaarele u surub, cu palete si pentru
turbocompresaare ricirea etansarea si lubiifi-
erearulmentilor reprezinta sarcina principala
Jefulu

Lubrifiantii

pe baza de PAG, de la BASF,

(cu piston) lubrifierea pistonulu, cilindrului i
rulmentului sunt solicitarile principale.
Prin urmare, viscozitatile 5 aditivarea

detipul de gaze comprimate, solubiltateain
gz este un aspect important care trebuie luat
n corsiderare. De aceea, infuncie de tipurle
de gaze ccmprimate,sunt necesari lubrifanti
deriti.
Atétproducatorul compresorului (OEM) cit
i utiizatorul final de lubrifanti beneficiaz
atunci cand este aes cel mai bun ubrifiant
pentru compresoare BASF este un partenerin-
ovatorcare gsete sl dumbiebaztepe
cuncgtingle sale
¥ baslor e ity bt
formul actvilor e brfrt, omind
ot el deaphcae
ot e e

O stransa colaborare

cu parteneri din industrie
In Romania, BASF desfisoars o colaborare
strinsa cu Institutul Nafional de Cercetare

28

noiembrie 2017 | facebook/revistaea

B Previous semi-synthetic products
lasted < 4,000 hours in same
compressor

folositi cu
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gazelor naturale

easyenginaering.ro | noiembric

Dezvaltre Tutbomatoare COMOTL
re COMOTI este prezent
paplih ecnipsmentelorda comprimars
a gazelor naturale, de peste un deceniu,
41l o comge gl
surub cu injectie de ulel
e dfrite marim. In acessts perioadd au
fost produse si vindute zeci de instalatii
complexe pentru comprimarea gazelor
naturale, cele mai muite in Romania dar s in
strainatate. Compresoarele au fost instalate
in cimpurile de extractie pentru
rea gazelor de sond sau a gazelor asociate
‘extractiel de petrol i au dovedit capacitatea
de adaptare la cele mai diverse situatii
‘exploatre, atatin ceea ce priveste domeniul
presemlorug et cheH 8 coes it
Conpenie ges
Institutul Mucesi furnizeazs produsele tip
3 Cleh oot C 128y s et
Ingersoll Rand (GHH Rand). Cercetarile con-
tinue si talentul cercetatorilor implicati au
permis ca acest tip de compresoare cu surub
54 se afirme pe piafs, gama de dimensiuni
diversificindu-se Intr-o manier3 exploziva
comparativ cu oricare alt tip de compresaare
In ultimul deceniu
Pentru comprimarea si transportul gazelor
naturale pe conductele magistrale este
chipamente speciale, lubrifi-
ate cu uleiuri dedicate aplicatiei. Datorits
numeroaselor avantaje de constructie
presoarele cu surub
‘ocupa o pozitie importanta pe piata. Dintre
aceste avantaje & important 53 amintim;
functionarea fara pulsati, rapoarte mari de
comprimare intr-o singurs treapt3, ivrarea
ari, putine piese in miscare care
si fie supuse la uzurd, usurinta de a se inte-
ra in fluxuri tehnologice complexe

i ]

mente de comy

 Coproares g roqas 4 gk

rale pe conductele magistrale;

- Comprimarea gazelor naturale per

instalafii de proces;

- Recuperarea, comprimares sitrai

‘gazelor asociate de 1a sondele dei

~Instalati (boostere) de alimentare
rbing de

- Comprimarea gazelor CO2, N2 sau

stecurilor de ga:

Intr-un compresor cu surub, lubifia
injectat i carcasa compresorului,
fiind expusi unui amestec de gz si
ant.Pentru acest echipament, uleiu
antindeplineste concomitent mai n
functii: ungere, etansare siradre. D
condifilor deosebite de functionar
prescarelor cu surub, dar si a comp:
agresive ale gazelor de comprimat,
lubrifiante pot fi impurificate cu dif
contaminanti din mediul de lucru.

Parametrii gazelor 2 admisia In con

i

variaza in limite largi, in principal datorits

COMOTI

ROMANIAN RESEARCH £

DEVELOPMENT IMNSTITUTE FOR
GAS TURBINMNES

BASF, pentru identificarea sl implemen-
«

parametrilor gazelor
de fitei: debit, presiune, temperatur3,
compozitie chimics, umiditate, etc. Prac-
tic, in compresor nu intra un gaz curat,
ideal, ci un fluid

cient de riciune exelent - consum e-

Field trial results demonstrate
Plurasafe® CL Gas 9 — 100
exhibited good performance for
over 8,000 hours

tii tehnice

mare - mmval e temperatura de lucru

furnizate de:
I

a far empera-
i presiane 3 temperatnd de fucru

Technical
Service Manager (BASF SE). Absolvent al
Facultati de Inginerie mecanica, Univer-
sitatea Magdebur

Mai mult de 20 de ani de experienta
inindustria

Teh

asigura

Produselor). Incepand cu anul 2015, este:

tiscul de

Dupi introducerea in functionare, pentru
uleiul PLURASAFE® CL GAS 9 5-au efec-
tuat prelevari (conform unui proge

stabilit de comun acord cu producatorul
e ulei) ar determinarea caracterist-

Managerul tehnic la BASF SE si responsa-
bil pentru lubrifiant industrial, precum
uleiuri hidraulice, pentru echipamente.
ompresor.

Dring. Mihaiella Cretu (COMOT])
Cercetator stintific la INCOT CO-
MOTI, este coordonatorul activitatilor

o de bz e flcutnLborstond de
INCD

Tueodactodd COMOT i b ks
catorul BASF.

Au fost monitorizate atat caracteristicile
de baza ale uleiului PLURASAFE*CL Gas
9 (viscozitate cinematica si punct

Incercar fzico-chimice, cu mai mult de
20 de ani de experient3 in cercetare -
experimentare.

Dring.Radu Mirea (COMOT))
ok e WINET COMCTL

pricinr gt o

himice.

fost introdus uleiul
PLURASAFE®CL Gat 8 pe unal dintre

compusi cu parametri fizici care variaza
InBita g
Avind n veders toatescesea, selctarea
el bt

de

primare, dup o prealabils spalare a
acestuia cu un produs pe baz3 de polial-
chilenglicol.

* CLGAS
9

cat a
uleiului cu ajutorul analizei FTIR

T 20732 abtit il e docior

una
PAG utilizat, care

imie Aplicata si Siinta

a2 3junsla mai
functionare, comparativ cu aproximativ

3900 ore de functionare cu un ulei semis-
intetic utlizat precedent pe acelasi com-

chimica

Mihaela Bucur (BASF SRL)
uel

i st
Din anul 2016 a inceput cu o foarte buns
colaborare intre cercatatori de 2 INCD

Turbomotoare COMOTI si reprezentantii

col - fata de lubrifiantii pe baza de uleiuri
minerale sunt: pierderile mai mici prin
evaporare, consum redus de ulei, coef

We create chemistry

acestui lubrifiant si
din statia respectiva si nu numai.

e oo
mihasla bucurai
+40727730189

ast.com /

#31
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Plurasafe® CL Gas 9 Series

Summary
Description

>

>

PAG-based high performance synthetic lubricant for
gas and chemical compression for use in rotary
screw and reciprocating compressors

Available in ISO VG 100, 150, and 185

Performance at a Glance

>

Reduced gas solubility for improved wear protection
and extended life

Improved compressor efficiency and reduced
foaming

Multi-gas service for a wide range of gases including
vinyl chloride and butadiene

Does not promote the dimerization of butadiene or
generate solid deposits

Value Proposition

>
>
>
>

16

Less downtime and increased productivity
Simplified lubricant inventory
Lower operating cost and reduced oil carry-over

Increased efficiency and savings from less
compressor maintenance

Viscosity Loss (%)

Viscosity Loss (%)

(7, Burckhardt GE Oil & Gas
L‘J CIJmlll'ESSIr.III Nuovo Pignone spa

Lubricant Viscosity Loss (%) vs. Pressure
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Next steps

17

Technical data sheets available on request
Samples of all ISO VGs are available on request
BASF has flexible packaging capability, and is open to

rebranding/relabeling opportunities

Commitment to truly global technical and regulatory support
Additional field trial details available in handout

Talk to your BASF account representative about your needs

Phil Rabbat

Technical Marketing Manager
BASF Corporation
phil.rabbat@basf.com

08.06.2018 | Optional information

Gene Zehler

Technical Support Manager
BASF Corporation
gene.zehler@basf.com
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