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Important information for use of lubricating oils with
Atlas-Copco-turbomachines

We as a manufacturer recommend that you exclusively use those lubricating
oils which have been thoroughly tested by Atlas Copco in long years of
practice — starting the day your plant is commissioned.

All machinery which leaves our factory after it has been subjected to
successful mechanical or thermodynamic test runs has already been
operated and tested with Turbo Oil Plus or Roto-HPIlus.

We recommend that you order our oil products already when you conclude
your delivery contract in order to reduce the ordering process. Any
comparisons and the selection of different products effected at a later point
require a lot of time. Also, the plant user assumes responsibility for the
application of foreign products whenever he chooses to employ other
lubricants than those recommended by us.

For the lubrication of ACT equipment no oils with EP (extreme pressure)
properties are allowed. They must not contain any metal-organic,
sulphur/phosphorus or zinc containing compounds. Even traces of these
materials may form deposits mainly in high temperature zones
(bearings/seals), which finally may lead to operating problems.

Atlas Copco Energas GmbH cannot give their permission to use foreign
lubricating oils. As a rule, the application of foreign oils in our products does
not make null and void the terms of warranty and liability stipulated by Atlas
Copco Energas GmbH. However, said use may have a negative effect on the
recognition in the framework of said terms of warranty and liability in the
event a damage has indeed occurred, as it quite often turns out to be quite
difficult and lengthy to assess damage caused by lubricating oil other than
those recommended by us.

For associated information on the lubricating oils employed by Atlas Copco
Energas please refer to the enclosed data sheets.
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Atlas Copco Gas and Process Solutions
TURBO OIL PLUS: SERVING YOUR PRODUCTIVITY

Aitlas Copco



TURBO OIL PLUS

Turbo Oil Plus:

Serving your productivity

Continuity is the greatest priority in your production plant. Produc-

tion downtime is not only very costly, it can also can endanger your

productivity. Our main objective? Preventing such downtime, not

only with our service offering but also with Turbo Qil Plus. It’s a lu-

brication oil of the highest quality, and it enjoys a superior reputation

reputation all over the world. Turbo Oil Plus is produced from high

quality base oils treated with hydrogen and a combination of zinc-

free additives. This composition guarantees an excellent oxidation

consistency, high corrosion protection, low foaming properties, and

excellent emulsification characteristics.

Application areas

Turbo Oil Plus is available as VG 46,
and it is suitable as lubrication oil
for thrust bearings and mechanical
gears. Turbo QOil Plus can be used for
our entire range of turbocompres-
sors and expansion turbines. It en-
sures strong lubrication and smooth

operation.

Benefits for you

Low lubrication costs:
Turbo Oil Plus offers a long life span
—even under demanding operating

conditions.

Low maintenance costs:

Turbo Oil Plus protects your plant

in the long run against rust and cor-
rosion. Properties even under the
influence of water and foreign oil
contamination ensure that the prob-
lems associated with blocked filters
are significantly reduced. Turbo Oil
Plus has been developed and tested
especially for Atlas Copco Gas and
Process products, thus fulfilling the
guarantee requirements for our ma-

chines.

Always a step ahead of the game

Not only does our Turbo Qil Plus
meet the most important interna-
tional specifications, it also exceeds
them:
e British Standard BS 489.1999
e German Industrial Norm
DIN 51515 Part 1
e General Electric GEK 28143A
e Westinghouse 21 T0591
e |ISO 8068 Type AP
e Mitsubishi Heavy Industries
E00-87182

Characteristics for more performance

High thermal and oxidation stability:
The use of base oils with high oxi-
dation stability and the addition of
oxidation inhibitors prevents loss

of quality through oxidation. That,
in turn, results in a longer life span,
reduced occurrence of acid oxida-
tion deposits, and the formation of

sludge.

Superior water separation properties:
These properties make it possible to
easily remove surplus water from the
lubrication system, thereby minimis-
ing the incidence of corrosion and

premature wear and tear.

Excellent filtration properties:
Turbo Oil Plus has very good filtra-
tion properties, even under the influ-
ence of water and foreign oils such

as hydraulic oil.

Excellent corrosion protection:
Turbo Oil Plus offers excellent cor-
rosion protection. That prevents
the formation of rust and corrosion



during operation and during stand-
by times, while also affording pro-
tection to both plant and machines

from moisture and water.

Low foaming fendency:

Our Turbo Qil Plus contains a special
additive to inhibit the foam build-up.
But in the event that foam does de-
velop, it will dissipat.e quickly. Op-
erating in combination with the oil’s
superior air separation properties,
problems associated with cavitation,
hydraulic lubrication failure, prema-
ture oxidation and excessive wear

and tear are effectively minimised.




Quality control:

Using oil analysis, the quality of Turbo Qil Plus can be determined and analysed. For this purpose,

Atlas Copco Gas and Process offers an oil analysis kit. Within 24 hours of receiving the oil sample,

you will receive a laboratory report in PDF format. Drawing from another valuable tool, we work
with a database containing all laboratory reports that have been performed for our customers. We
recommend that you perform an oil analysis once per year.




Turbo Oil Plus im Detail

- - - .
Typical characteristics
. [
L
Turbo Oil Plus PN 6970298401
Viscosity =32 ISO VG 46
[ .
-

Kinematic Viscosity DIN 51562-1

at40°C mm?/s 46
Density at 15° C kg/m3 DIN 51757 880
Flash point COC °C DIN ISO 2592 210
Pour point °C DIN ISO 3016 -1
Neutralisation point mg KOH/g DIN 51558-1 0,07
Water separation sec DIN 51589-1 120
Air separation at 50° C min DIN 51381 4
Corrosion protection properties Degree of Corrosion DIN ISO 7120 0O-A
towards steel
Ageing characteristics (TOST)

Increase of the NZ after 2000 h mg KOH/g DIN 51587 <2

Life Test h ASTM D 943 > 5000
Oxidation test (RBOT) min ASTM D 2272 > 750

Subject to changes resulting from product and production developments.
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Our points of contact worldwide

Headquarters

Atlas Copco Energas GmbH

Am Ziegelofen 2

50999 Cologne, Germany

Phone +49-2236-9650-0

Fax +49-2236-9650-899

E-mail atlascopco.energas@
de.atlascopco.com

Application Centres

Europe, Middle East and Africa

Axel Teschner

Phone +49-2236-9650-618

Fax +49-2236-9650-876

E-mail axel.teschner@
de.atlascopco.com

North and South America

Nasser Sadeghzadeh

Phone +1-518-765-5838

Fax +1-518-765-3357

E-mail nasser.sadeghzadeh@
us.atlascopco.com

Far East

Ulrich Schmitz

Phone +86-21-6255-1331

Fax +86-21-6215-1963

E-mail ulrich.schmitz@
cn.atlascopco.com

India

S.S. Vasan

Phone +91-20-2714-6416

Fax +91-20-2714-5948

E-mail ss.vasan@
in.atlascopco.com

Aitlas Copco

Customer Centres

Iran

Mahdi Goli

Phone +98-21-693-7711

Fax +98-21-692-7314

E-mail mahdi.goli@
ir.atlascopco.com

Alpine / Balkan States

Peter von Graffenried

Phone +41-61-731-3700

Fax +41-61-733-9440

E-mail peter.von.graffenried@
ch.atlascopco.com

Benelux

Sander van Spijk

Phone +31-164-603512

Fax +31-164-603516

E-mail sander.van.spijk@
atlascopco.com

Bahrain

Jit Pradhan

Phone +97-317 221545

Fax +97-3 17 22 95 66

E-mail jit.pradhan@
atlascopco.com

France

Patrick Coupel

Phone +33-1-3909-3160

Fax +33-1-3909-3051

E-mail patrick.coupel@
fr.atlascopco.com

Great Britain

lan Mather

Phone +44-1-442-222-335

Fax +44-1-442-840-506

E-mail ian.mather@
uk.atlascopco.com

Italy

Gianfranco Marinelli

Phone
Fax
E-mail

Nordic

+39-02-6179-9450
+39-02-6601-1890
gianfranco.marinelli@
it.atlascopco.com

Heikki Alanko

Phone
Fax
E-mail

Russia

+35-88-516-764
+35-88-515-824
heikki.alanko@
fi.atlascopco.com

Alexander Laptev

Phone
Fax
E-mail

+7-095-933-5550
+7-095-933-5560
alexander.laptev@
ru.atlascopco.com

South Africa
Wayne Jacobs

Phone
Fax
E-mail

Spain

+27-11-821-9124
+27-11-821-9106/7
wayne.jacobs@
za.atlascopco.com

Rafael Canete

Phone
Fax
E-mail

Brasil

+34-91-627-9154
+34-91-671-3116
rafael.canete@
es.atlascopco.com

Roberto G. Becker

Phone
Mobile
Fax
E-mail

+1-55-11-4196-8700
+1-565-11-8447-2465
+1-55-11-4195-4922
roberto.g.becker@
br.atlascopco.com

Atlas Copco Energas GmbH
Gas and Process Division

Am Ziegelofen 2 - 50999 Cologne, Germany

Phone: + 49-2236-9650-0 - Fax: + 49-2236-9650-899
E-Mail: atlascopco.energas@de.atlascopco.com

www.atlascopco.com



Atl as Copco Energas GrbH
Gas and Process Division
Servi ce depart nent Product code: 6970298401. 01

SAFETY DATA SHEET

Turbo G| Pl us

. Identification of Substance/Preparation and Company
. Composition/Information on Ingredients
. Hazards Identification

. First Aid Measures

. Fire Fighting Measures

. Accidental Release Measures

. Handling and Storage

. Exposure Controls/Personal Protection

. Physical and Chemical Properties

. Stability/Reactivity

. Toxicological Information
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. Disposal Considerations

. Transport Information
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. Other Information
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Atl as Copco Energas GrbH
Gas and Process Division
Servi ce depart nent Product code: 6970298401. 01

1. Identification of Substance/Preparation and Company
Product name: Turbo Oil Plus

Use of the substance/preparation

Tur bomachi nery

Supplier:
Atlas Copco Energas GmbH
Gas and Process Division

Addr ess:
Am Zi egel of en 2
50999 Kél n

Cont act nunbers:
HSE i nformations: ++49 (0)2236 9650 855
Enmer gency tel ephone nunber: +49 (0)2236 9650 855

2. Composition/Information on Ingredients

Preparation Description:
Bl end of highly refined nmneral oils and additives.

Danger ous conponents:

CAS no. EI NECS no. Cont ent Label R- phr ases
Nane

90-30-2 201-983-0 <0.2% Xn, N R20/ 22, RA43,
R50/ 53

Phenyl al pha naphtyl am ne
3. Hazards Identification

Human Health Hazards:
Prol onged or repeated exposure may give rise to dermatitis.

According to the EU dicrectives this product is not classified as
dangerous. But the product containing at |east one substances
classfied as sensitising in a concentration equal or grater than
0.1 % This may produce an allergic reaction.

Safety hazards:
Contains mineral oil for which an exposure linmt for oil mst

appl i es.

Environmental hazards:
Avoi d spill age.
Not readily bi odegradabl e.

Updat ed: 25.08.04 Version: 2.00 page 2 / 7



Atl as Copco Energas GrbH
Gas and Process Division

Servi ce depart nent Product code: 6970298401. 01

4. First Aid Measures
Other information:

First aid - inhalation
Renove to fresh air.

If rapid recovery does not occur, obtain nedical attention.

First aid - skin:

Rermove cont ani nated cl ot hi ng and wash affected skin with soap and
wat er .

I f high pressure injection injuries occur, obtain medical
attention i mediately.

First aid - eye:
Rinse immediately with plenty of water for at |east 10 m nutes
and seek nedi cal advice.

First aid - ingestion:
Do not induce voniting
If rapid recovery does not occur, obtain nedical attention

Advice to physicians:
Treat synptomatically

5. Fire Fighting Measures

Extinguishing media:
Foam Dry chem cal powder, carbon dioxi de, sand or earth.

Unsuitable extinguishing media:
Do not use water in a jet

Specific hazards:

Conbustion is likely to give rise to a conplex nmxture of gases
and airborne particul ates, including carbon nonoxi de, oxides of
sul phur, and unidentified organi c and inorganic conpounds.

6. Accidental Release Measures

Personal precautions:
Ventil ate contam nated area thoroughly
M ni m se contact with skin.

Environmental precautions:

Prevent further |eakage or spillage and prevent fromentering
drai ns

Prevent from spreading or entering into drains, ditches or rivers
by using sand, earth, or other appropriate barriers.

Updat ed: 25.08.04 Version: 2.00
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Atl as Copco Energas GrbH
Gas and Process Division
Servi ce depart nent Product code: 6970298401. 01

Clean-up methods:

Absorb or contain liquid with sand, earth or spill control

mat eri al

Shovel into a suitable, clearly marked container for disposal or
reclamation in accordance with | ocal regul ations.

Other information:

7. Handling and Storage

Handling:

When using do not eat or drink.

When handling product in druns, safety footwear should be worn
and proper handling equi pment shoul d be used.

Prevent spill ages.

Storage:

Avoi d direct sunlight, heat sources, and strong oxidi sing agents.
Reconmended materi al s:

mld steel high density polyethyl ene

for containers or container |inings.

8. Exposure Controls/Personal Protection

Engineering control measures:

Occupational exposure standards:

Conponent nane Limt type Val ue/ Uni t G her Information
Gl mst 8-h TWA 5 ng/ nB ACA H
15-m n STEL 10 ng/ 8 ACA H

Other information:

Respi ratory protection:

Not nornal ly required.

If oil mist cannot be controlled, a respirator fitted with an
organi ¢ vapour cartridge conbined with a particulate pre-filter
shoul d be used.

Hand protection:

PVC or nitril rubber gloves if splashes are likely to
occur and if applicable.

Eye-Protection: Safety spectacles

Body Protection: Mnimse all forns of skin contact.
Hygi ene neasures:

Don't keep oily rags in your pockets.
Wash hands before eating and drinking.
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Atl as Copco Energas GrbH
Gas and Process Division

Servi ce depart nent Product code:

9. Physical and Chemical Properties

Physical state:
Form...: Liquid

Col our..: clear

Safety relevant data:

Change of physical state:

Pour poi nt -12°C (DI N 1 SO 3016)

Fl ashpoi nt : 215°C (DI N | SO 2592)

Vapour pressure: ( 20 °Q: < 0.01 hPa

Density ( 15°Q): 872 kg/nB(DIN 51 757 D)
Solubility in water ( 20°C): Negligible

n-oct anol /water partition coefficient: Not applicable

Kin.Viscosity ( 40°C): 46 m®2/s (DIN 51 562, T.1)

10. Stability/Reactivity

Stability:
St abl e under nornmal use conditions

Materials to avoid:
Strong oxi di sing agents

Hazardous decomposition products:

6970298401. 01

Hazar dous deconposition products are not expected to formduring

nor mal st orage.

Other information:

Updat ed: 25.08.04 Version: 2.00
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Atl as Copco Energas GrbH
Gas and Process Division

Servi ce depart nent Product code: 6970298401. 01

11. Toxicological Information

Toxicological Data:

Acute toxicity - oral:

LD 50 expected to be > 2000 ny/ kg.

Specific synptomatic results: Not available

Skin irritation:

Eye irritation: Expected to be slightly irritant
Skin sensitisation: Not expected to be a skin sensitiser

Prol onged and/ or repeated contact:

Prol onged/ repeat ed contact may cause defatting of the skin which
can lead to dermatitis and may nake the skin nore susceptible to
irritation and penetration by other materials.

Carci nogenicity:

Product is based on mneral oils of types shown to be

non- car ci nogeni ¢ i n ani mal skin-painting studies.

Q her components are not know to be associated with carcinogenic
effects.

Human effects:

Other information:
Information given is based on a know edge of the toxicol ogy of

simlar products.

12. Ecological information

Persistence/degradability:

Information given is based on data on the conmponents and the
ect ot oxi col ogy of simlar products.

Not readily bi odegradabl e.

Mobility:

Fl oats on water.

Li qui d under nost environmental conditions.

If it enters soil, it will adsorb to soil particles and will not
be nobil e.

Product has the potential to bioaccunul ate.

Ecotoxicity:
Product is expected to be practically non-toxic to aquatic
organi sms, LC/ EC50 >100ny/ L.

Other Information:

Updat ed: 25.08.04 Version: 2.00
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Atl as Copco Energas GrbH
Gas and Process Division

Servi ce depart nent Product code: 6970298401. 01

13. Disposal Considerations

Product:

Precauti ons:

Di spose to |icensed di sposal contractor
Eur opean waste code: 13 02 05

Container disposal:
Drai n container thoroughly
Di spose to |icensed di sposal contractor

Reconmanded cl eani ng procedure:
Cl eani ng by di sposal contractor

14. Transport Information
Not dangerous for conveyance under UN, IMD ADR/ RI D and | ATA/ | CAO
codes.

15. Regulatory Information

EC Classification:

According to Annex V / Directive 1999/ 45/ EC (Danger ous
Preparation Directive) the following labelling is required:
Cont ai n phenyl - al pha- napht hyl am ne.

May produce an allergic reaction.

National Regulations:
Contant of VOC regarding EU directive (1999/13/EC) and Sw ss

regul ati on:
none

16. Other Information

R-Phrases (chapter 2 und 3):

R20/ 22 Harnful by inhalation and if swall owed

R43 May cause sensitization by skin contact

R50/ 53 Very toxic to aqutic organi sns, nmay cause |long-term
adver se

effects in aquatic environnent.

Recommended restricti ons on use:
None at conventional use.

Additional informations

Concawe Report 5/87 Health Aspects of Lubricants.

This information is based on our current know edge and is

i ntended to describe the product for the purposes of health,
safety and environnental requirenents only. It shoul d not

t heref ore be construed as guaranteeing any specific property of
t he product.
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