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Compass 6000 is rolling-out!

I t is my pleasure to launch the Sum-
mer edition of Uptime, which is de-

voted to the Compass 6000 condition 
monitoring system roll-out. This is a 
follow-up to the 2009 Autumn-Winter 
issue where we talked about the 
Compass 6000 launch. The number 
of projects coming out of this release 
combined with the pre-release a year 
ago now exceeds 25. These interna-
tional projects span our primary mar-
kets in the petrochemical and power 
industries. Many of the projects are 
plant-wide and include both safety 
and condition monitoring of several 
hundred machines. 

The large number of projects to be 
implemented with Compass 6000  
was certainly welcomed, although  
the deliveries were not completely 
without challenges. Following the  
final release, implementation of a 
large number of concurrent projects 
highlighted the scope of the logistical 
task at hand. One of the initial issues 
was integrating the Compass 6000 
hardware and software into each  
customer’s specific network system. 
This had to be done on a case-by-
case basis since the actual network 
and security requirements were dif-
ferent from one customer to the next. 
Fortunately the fundamental design 
concept of Compass 6000 allowed 
for these issues to be tackled quickly 
during the delivery process. This ex-
perience has led to streamlining of 
the latter Compass 6000 deliveries. 
Customer data interfacing require-
ments and the requirement for data 

security have evolved at a very fast 
pace. (You can read more about our 
successful data security compliance 
in this issue.)

One of the exciting insights from these 
projects is the large number of exist-
ing customers who are upgrading their 
current Compass installations. Some 
of them have been successfully us-
ing their system for 10 years or more 
and are now ready to upgrade to the 
new technology with its added bene-
fits (see the case story about PDO 
Oman in this issue). Others are so 
satisfied with the existing COMPASS 
Classic condition monitoring solution 
they have, that they are in a position 
to only update a part of the system for 
the time being (see the case story on 
Borealis in this issue). We are deeply 
grateful to serve and help these and 
other customers achieving the signifi-
cant uptime value the condition moni-
toring solutions provide. 

We want to see success stories com-
ing out of each and every system 
delivery, and are dedicated to support 
our customers to achieve this goal.
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Fig. 1. Overview of a typical customer 
application for providing data security 
to a number of interfaced systems.     

One of the most important IT 
challenges in industry today is 

to ensure corporate wide data secu-
rity to protect the company’s proc-
esses. Brüel & Kjær Vibro is a vital 
partner in this challenge and deliver 
plant-wide monitoring systems that 
are networked to a number of other 
systems and users at the customer’s 
plant. This system integration concept 
provides an effective way of remotely 
accessing data for achieving an over-
view of the operation and condition  
of a number of machines, but it also  
creates a path into the customer’s 
network that can pose a security risk.

update
product

Compass 6000 
Secure System 
Architecture 
(CSSA) – Part 2

The concept of data security was de-
scribed in the first part of a two part 
series of articles in the Autumn-Winter 
2009-2010 edition of Uptime. In this 
issue the second part focuses on the 
data security solutions we developed 
to minimize the data security risk.

CSSA Products and Services

In response to the increasing market 
demand for data security, Brüel & 
Kjær Vibro has developed a suite of 
data security products together with 
major oil and gas companies. These 
products have been certified by the 
companies and are implemented in 

a number of different applications. 
A typical application is to integrate 
selected vibration monitoring results 
with other monitoring systems into 
the customer historian database.

The table below gives a summary of 
these products.

These products can be used indi-
vidually or collectively in a number of 
different applications. Ask your local 
sales representative for a Product 
Specification on the CSSA products, 
that gives more indepth information.  

Tight firewall between Compass 6000 and the customer’s process network

Centrally controlled automatic updates

Implementation of simple network management protocol system (SNMP) to monitor 
and alert of hardware errors (i.e. a hard disk near full capacity)

Centrally controlled virus protection

Controlled and safe access for users to the Compass 6000 system through the DMZ

Controlled and safe data import/export via a dedicated server in the DMZ

ET 2243

ET 2244

ET 2242

ET 2238

ET 2233

ET 2245

Product Number Product Function
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Compass 6000 helps give 
PDO the competitive edge

Petroleum Development of Oman 
(PDO) is the major exploration and 
production company in the Sultanate 
of Oman, accounting for more than 
80% of the country’s crude-oil pro-
duction and nearly all of its natural 
gas supply. PDO is majority-owned 
by the Government of Oman which 
has a 60% interest, Shell with 34%, 
Total with 4% and Partex with 2%. 
It employs more than 4,100 em-
ployees and manages a production 
of 556,000 barrels/day of crude oil, 
77,000 barrels/day of condensate 
and 946 billion m3/day of gas. 

PDO has drilled more than 4,200 
wells in more than 125 oil and gas 
fields in Oman. A system of pipelines 
interconnect the oil processing sta-
tions and links these to a crude oil 
terminal and refinery operated by 
PDO at Mina al-Fahal. 

PDO also explores, develops and 
operates natural gas fields on behalf 
of the Omani government. It is trans-
ported to the Government Gas Sys-
tem (GGS), where it is distributed 
to power plants, local industry and 
processed into LPG. Much of the 
associated gas is re-injected into the 
fields to enhance oil recovery. PDO 
operates the central gas reservoirs 
of Saih Nihayda, Saih Rawl and Barik, 
which lie deep beneath the three  
corresponding oil producing fields 
and account for most of Oman’s 
non-associated gas reserves. Most 
of this gas is transported to the 
3-train Oman LNG plant at Qalhat 
near Sur.

Oman has some of the oldest oil-bear-
ing reservoirs in the world, formed 
during the pre-Cambrian era about 
500,000 years ago. As a result of the 
complex geology, the fields require 

Compass 6000 was selected by the national 

oil company Petroleum Development of Oman 

(PDO) to monitor gas-lift compressors and  

other enhanced oil recovery systems at various 

oil production sites in Oman in light of the  

declining reserves. Compass has already been 

actively used by PDO for the last 10 years for 

monitoring gas export compressors that feed 

the Oman LNG plant.

Fig. 1. Saih Rawl Central Processing Plant.
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Fig. 2. Qarn 
Alam steam-
injection plant.

more wells to be drilled yet still de-
liver relatively low oil production. 

This plus the fact that the crude oil 
is of low quality (as that found in the 
southern fields) results in oil produc-
tion costs that are relatively high. 
These challenges have consequently 
made PDO an international leader in 
the application of enhanced oil recov-
ery technology. It also forces PDO 
manage their production assets cost-
effectively in order to be competitive, 
especially in terms of the declining  
oil output. 

Plants and machines 
monitored

All machines monitored by the Com-
pass 6000 system are part of the en-
hanced oil recovery network of sys-
tems implemented and operated by 
PDO. Most of the oil producing fields 
are beginning to deplete and there-
fore require a secondary oil recovery 
technique to ensure oil production. 
The pumps and compressors used in 
the enhanced oil recovery are critical, 
meaning downtime on any of these 
machines will completely stop pro-
duction from the field.

The extra expense of using enhanced 
oil recovery systems coupled with the 
fact that the oil produced has a large 
quantity of water requiring separation 
and treatment (up to 70%) and the 
less than ideal oil quality, requires an 
operating margin that has no toler-
ance for downtime.

The associated gas produced from 
the oil fields mentioned in Table 1 is 
the same gas used for gas re-injec-
tion. Non-associated gas, however,  
is produced from various gas fields 
(i.e. Yibal, Saih Rawl gas fields, etc.) 

Table 1. Plants and machines monitored at PDO.
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Field 
(Station)

Yibal 
(B, C)

Natih

Saih Rawl 
(oil producing 
station)

Qarn Alam

Secondary 
oil recovery

Gas re-injection

Gas re-injection

Gas re-injection

Steam injection

Machines 
monitored

3 motor-driven centrifugal 
compressors at Yibal B, 1 
motor-driven centrifugal 
compressor at Yibal C

3 GT driven centrifugal 
compressors

1 motor driven centrifugal 
compressor and 1 reciprocating 
compressor

Critical pumps, compressors 
and auxiliary machines

Monitoring 
strategy

Condition and performance 
(piggy-backed on the existing 
safety system) at Yibal B, Safety,
condition and performance at Yibal C

Safety, condition and 
performance monitoring

Safety, condition and 
performance monitoring

Safety, condition and 
performance monitoring



and fed into the Government Gas 
System for providing most of the gas 
used for domestic purposes. In addi-
tion to this, the non-associated gas 
from the Saih Rawl gas fields is fed 
into the three LNG trains at the Oman 
LNG plant at Qalhat, via a 352 km 
pipeline. Four motor-driven variable-
frequency centrifugal compressors of 
30 MW are used to bring the gas up 
to pressure and for exporting it to the 
LNG plant. 

These critical machines – those at 
the Saih Rawl main gas compression 
station as well as those at the Oman 
LNG plant – are currently being moni-
tored only by Brüel & Kjær Vibro’s 
COMPASS Classic system! Commis-
sioned in 1999, there are currently 
no immediate plans to replace the 
system as a result of the ongoing 
successful operation provided over 
the years.

Monitoring strategy and 
system configuration

The primary components of the  
Compass 6000 system used by PDO 
include the Compass 6000 condition 
and performance monitoring server 
and the VC-6000™ rack-mounted 
safety monitoring system. The VC-
6000™, in addition to providing safe-
ty monitoring, also acts as the data 
acquisition unit for delivering data to 
Compass 6000 via an OPC interface. 
This data is processed in the Com-
pass 6000 condition monitoring sys-
tem for database storage, alarming 
and advanced diagnostics, together 
with conditioning and performance 
monitoring measurements.

Monitoring system 
interfacing

As a plant-wide system, Compass 
6000 is remotely accessed at all 
sites. This is especially important at 

PDO since all the sites are located 
in remote desert conditions several 
hundred km from each other. Com-
pass 6000 is integrated to external 
systems by the following means:

  Process control system – Vibra-
tion and alarm data is exported to 
operator screens via Modbus. This 
enables the operators to make 
production decisions with greater 
ease when signs of a developing 
fault are present.

  Performance monitoring – Process 
data (temperatures, pressures and 
flow) is exported from the process 
control system to Compass 6000 
via an OPC interface. Process data 
is used for calculating and moni-
toring the thermodynamic perfor-
mance parameters.

  Remote access – Condition moni-
toring specialists in PDO and Brüel 
& Kjær Vibro can access the data 

Fig. 3. Condition monitoring of the 
Saih Rawl compressor; overview of 
vibrations (left), shaft centerline plot 
(centre), waterfall plot during run-up 
(right).
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remotely via secure LAN/WAN for 
evaluating current machine con-
dition, determining lead-time to 
maintenance by trending and per-
forming diagnostics.

Monitoring system services

A comprehensive plant-wide monitor-
ing system with remote access to  
various IT systems and users requires 
effective services to ensure proper 
project steering, installation, com-
missioning, and after-sales support 
of the system. For this reason PDO 
opted for a suite of Compass 6000 
services to ensure the system is fully 
functioning with minimal start-up  
delay. The Compass 6000 system 
also offers privileged functionality  
for a range of users, so this in itself 
required a flexible training program 
that met the needs of different opera-
tors and users.

Monitoring system plans

PDO is an innovative company that 
is continuously taking on the chal-
lenge of extracting oil from depleting 
reservoirs. This requires continued 
research and the implementation of 
enhanced oil recovery technology in 
order to maintain production output 
and remain competitive. After more 
than 10 years of successfully using 
COMPASS Classic, these systems 
are gradually being replaced by  
Compass 6000. In addition to this, 
Compass 6000 systems will be  
installed where new enhanced oil  
recovery systems are deployed.

Acknowledgement

We would like to thank Mohammed 
Nabhani, Condition Monitoring Head 
at PDO, for his contribution in making 
this article.  

Fig. 4. Performance monitoring of 
one of the Natih compressors; over-
view of vibrations (left), overview of 
performance parameters (centre), 
head vs. flow on the 3rd stage (right).
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Borealis is one of the largest providers 
of chemical and innovative plastic  
solutions. With sales of EUR 4.7 bil-
lion in 2009, customers in over 120 
countries, and 5200 employees world-
wide, Borealis is owned 64% by the 
International Petroleum Investment 
Company (IPIC) of Abu Dhabi and 

36% by OMV, the leading energy 
group in the European growth belt. 
Borealis is headquartered in Vienna, 
Austria, and has production locations, 
innovation centres and customer ser-
vice centres across Europe and the 
Americas.

Today Borealis and Borouge, a joint 
venture between Borealis and the 
Abu Dhabi National Oil Company 
(ADNOC), manufacture 4.4 million 
tonnes of polyolefins (polyethylene 
and polypropylene) per year. 

Building on the unique Borstar1 tech-
nology and their experience in poly-
olefins of more than 50 years, Borea-
lis and Borouge provide innovative 
value creating plastics solutions for 
the infrastructure (pipe systems and 
power and communications cables), 
automotive and advanced packaging 
markets. In addition, Borealis offers 
a wide range of base chemicals from 
melamine and plant nutrients to phe-
nol and acetone. 

Brüel & Kjær Vibro Compass sys-
tems are installed at several of their 
polyolefin plants throughout Europe.

The Schwechat plant

Schwechat has been producing PE 
and PP since the 1960’s and is still 
growing. They now have over 600 
employees and are currently produc-
ing one million tonnes of polyolefins 
per year for the German, Austrian, 
Swiss and Italian markets. There are 
six production lines at Schwechat; 
one low density polyethylene (LDPE), 
one Borstar1 polyethylene (PE), two 
polypropylene (PP), one Borstar1 
PP pilot project and one compound-
ing unit. The ethylene and propylene 
feedstock used for producing PE and 

Polyolefin Plant Upgrades to VC-6000™

The Borealis Schwechat polyolefin plant selects Brüel & Kjær Vibro’s new VIBRO-

CONTROL 6000™ for safety monitoring of their new polyethylene and polypropylene 

lines. The Schwechat plant has already been successfully using Compass condition 

monitoring systems on all their process lines for several years.

1Borstar is Borealis’ state-of-the-art multi-modal proprietary process technology for producing PE and PP.8    uptime megazine • 01/10



 

PP are supplied via pipeline from the 
adjacent OMV refinery. 

Borealis at Schwechat is one of  
Europe’s largest plastics manufactur-
ing sites in Europe.

The VIBROCONTROL 6000™ (VC-
6000™) rack-mounted safety moni-
toring system was installed at the 
Schwechat plant as a direct result of 
two major projects:

  In 2004, Borealis began replacing 
three older PE lines with a new 
bimodal Borstar 350 k tonnes/year 
PE plant. It will focus on making 
high density PE (HDPE), medium 
density PE (MDPE), and linear low 
density PE (LLDPE).

  In 2009, the first 4-reactor PP pro-
duction line was started up. The  
reactor configuration of this PP 
pilot plant, consisting of a loop 
reactor with three gas-phase reac-
tors, allows multi-modal PP to be 
produced that can be precisely tai-
lored to deliver enhanced perform-
ance requirements. The high crys-
tallinity/flowability PP with long/
short glass fibre properties is well 
suited for the automotive market. 

Monitoring department

Schwechat has a comprehensive 
risk-based inspection, monitoring  
and testing strategy for the numerous 
machines, safety valves, pressure 
vessels, piping and flexible hoses 
throughout the plant. This enormous 
task is managed from the Materials 
and Inspection department under 
Friedrich Janka. The department is 
using several measuring, monitoring 
and testing techniques for the produc-
tion line machines, piping systems 
and vessels. These techniques  
include:

  Ultrasonic testing
  Fibrescopy
  Thermography
  Shock pulse measuring
  Acoustic emission
  Eddy current testing
  X-ray testing
  Vibration monitoring

Vibration monitoring has been exten-
sively used for the last 15 years in all 
the PE, PP and compounding pro-
cess lines. The Brüel & Kjær vibration 
monitoring systems at Schwechat 
can be summarized as follows:

  Safety monitoring - Approximately 
25 critical machine trains are safe-

ty monitored in the plant. A num-
ber of different systems are used 
for this purpose, depending  
on the machine configuration. Be-
sides the VC-6000™ rack mount-
ed system, the Brüel & Kjær Vibro 
VC-920 and VC-1100 compact 
safety monitors are also used.

  Portable monitoring instruments 
– Approximately 130 auxiliary 
machine trains, such as fans 
and small pumps, are monitored 
monthly. Here the Brüel & Kjær 
Vibro 2526 Data Collector is used.

  Online condition monitoring and 
diagnosis – Compass is currently 
used exclusively on 130 machine 
trains throughout the plant.

Safety monitoring strategy

The VC-6000™ system, like all other 
safety systems at Borealis have to 
conform to the international stand-
ards ISO 7919, ISO 10816 and VDI 
2056, and meet Borealis’ strict speci-
fication requirements. The alert and 
danger alarm settings on the moni-
toring systems are based on these 
standards plus on experience and  
the manufacturer’s recommendations. 
The VC-6000™ is installed to func-
tion as a completely independent 
safety monitoring system, so any 
additional monitoring functions, i.e. 

Fig. 1. Borealis Compass system 
cabinets; The three cabinets on the 
right consist of the servers, VC-
6000™ monitoring system and COM-
PASS Classic monitoring system. On 
the left, close-up of the VC-6000™ 
(the middle cabinet). 
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those listed under the Monitoring sys-
tem interface section in this article, 
must not jeopardize the safety moni-
toring function of the VC-6000™. 

At Schwechat, when danger alarm 
limits for vibration are exceeded, the 
VC-6000™ is configured to send 
relay signals to the emergency shut-
down system (ESD). Although the 
VC-6000™ has advanced voting log-
ic capabilities, this function is pres-
ently undertaken in the Borealis ESD 
system. This applies equally to the 
other safety systems at Schwechat.

Condition monitoring  
strategy

An important function for the VC-
6000™ system is to be a data acqui-
sition platform for exporting data to 
the on-line condition monitoring sys-
tem for trending, diagnosis and analy-
sis work for the new PE and the new  
pilot PP process lines. At Schwechat, 

all condition monitoring will continue 
to be undertaken by the Compass 
system. The Compass system can be 
easily extended to perform diagnos-
tics and analysis on the new PP and 
PE lines. 

The Compass condition monitoring 
system is used on all the production 
lines. The basic condition monitoring 
measurements used are the constant 
percentage bandwidth measurements 
(CPB), selective envelope, and the 
FFT autospectrum. The scalar values 
monitored by the VC-6000™ are also 
trended.

Monitoring system interface

The VC-6000™ is installed on the 
new PE and PP process lines for 
safety monitoring, but data and alarm 
information are interfaced to other  
systems and for other purposes. 
The following interfaces have been 
implemented:

  Borealis ESD system for safety 
monitoring via VC-6000™ relay  
output

  Borealis process control system 
for vibration display on the opera-
tor screens via network interface

  Data export to the existing Com-
pass condition monitoring and  
diagnosis system via buffered  
outputs from the VC-6000™

Data can also be exported to other 
systems via an OPC interface,  
Modbus and a 4-20 mA DC output, 
but these are not currently used at  
Borealis.

Machines monitored

All the critical machines in the new 
PE line and the new pilot PP line are 
monitored by the VC-6000™. Some 
of these are listed in Table 1.

The machines shown in Table 1 are
critical machines without redundancy. 

Fig. 2. An accelerometer (left) mounted on the ethylene compressor frame (right).
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Fig. 3. The ethylene turbo compressor is monitored by VC-
6000™ and the vibration data is exported to the Borealis 
process control system.

Fig. 4. VC-6000™ setup and display software.

A failure of one of these machines 
will lead to a complete loss of pro-
duction on the line and the other up-
stream production will be impacted 
until that machine is repaired. 

A number of faults can be detected
by our system, including unbalance, 
misalignment and bearing faults.  
Unbalance is one of the primary 
problems observed and can be 

caused by fouling from the polymer 
fines, tars, and other organic and  
inorganic compounds that can de-
posit in the suction/discharge valves 
and piping, inter-coolers, impellers/

Table 1. Some of the critical machines monitored at the PP and PE process lines. 

4-stage motor-driven 
turbo compressor

A single-stage motor-
driven centrifugal com-
pressor

4-cylinder motor-driven 
reciprocating compressor

Twin and single-scew 
motor-driven design

In-line axial flow pump

Motor-driven multi-stage 
centrifugal pump

Transfers the ethylene from the cracker to the pre-polymerization and 
slurry loop reactors. This compressor controls the reaction pressure.

Ensures a fluidised bed of polymer particles in gaseous ethylene is 
maintained. The recycle gas from the top of the reactor is cleaned  
and heat is removed before it is compressed again by the recycle 
compressor. The recycle compressor also takes in monomer recov-
ery gas from the degassing vessel after it has been cooled. Excess 
hydrocarbons have been condensed and removed from the monomer 
recovery gas before reaching the Recycle compressor.

Residual monomers are separated from the polymer in the degassing 
vessel and filtered, and cooled before being fed to the monomer  
recovery compressor.  The compressor recompresses the monomer 
gas to reactor pressure and feeds this to the reactor recycle system.

These are used for adding additives, stabilizers and other polymers for 
modifying the properties of the polymer.

Pumps the slurry consisting of monomer, comonomers, catalysts,  
hydrogen and diluent at high velocity through the slurry loop reactor.

Feeds the propylene monomer from the cracker to the pre-polymeriza-
tion and loop reactors. 

Ethylene 
compressor

Recycle gas 
compressor

Monomer 
recovery 
compressor

Extruder

Reactor 
circulation 
pump

Propylene 
feed pump

Name Type Function
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diffusers and the volute.  In addition 
to overloading the bearings, fouling 
can disrupt the process:

  Polytropic efficiencies drop
  Discharge temperatures increase
  Inter-cooler pressure drop  

increases
  Maximum continuous speed is  

not sustainable

These process machines are subject 
to varying loads as a direct conse-
quence of the polymerization process 
used, which is inherently designed 
to produce a wide range of polymers 
with different properties. This means 
the temperatures and pressures of 
the polymerization reaction streams 
will change in order to achieve the 
desired polymer properties (among 
other changes). The variable loading 
on the machines makes it difficult to 
predict the available lifetime of the 
machine and bearings, thus placing 
extra demands on the operation and 
maintenance of these machines,  
both in terms of safety and condition 
monitoring. 

Monitoring plans for the 
future

The VC-6000™ will be installed to  
replace older monitoring systems if 
they become obsolete or it becomes 
difficult to obtain spare parts for them. 
This affects a number of safety moni-
toring systems. The VC-6000™ will 
also be installed when existing poly-
mer process lines are upgraded or 
new polymer process lines are added.

It is planned that a wider range of  
users will have access to the moni-
tored vibration. In addition to the 
control room operators, the rotating 
equipment engineers will have ac-
cess to the basic vibration data so 
they can more closely follow the sta-
tus of their machines. The condition 
monitoing and diagnosis measure-
ments will remain with the condition 
monitoring group.

Acknowledgement
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renewableenergy

Brüel & Kjær Vibro meets the wind energy 
leaders at the Windpower 2010 Conference

Brüel & Kjær Vibro is an active par-
ticipant in a number of international 
wind energy conferences, so there is 
an opportunity you can also come by 
and share information with our spe-
cialists. See you there!  

Fig. 1. These Brüel & Kjær Vibro 
sales representatives are prepared 

to discuss potential customer needs.

Fig. 2 Customers at the stand.

W ind turbine condition monitor-
ing technology is a hot topic 

in this emerging industry, and our 
sales representatives at the Brüel & 
Kjær Vibro stand were kept busy ex-
changing information with a number 
of technical specialists from around 
the world.

The American Wind Energy Associa-
tion hosted the Windpower 2010 con-
ference & exhibition in Dallas, Texas 
USA May 23-26, 2010. With 20,000 
attendees and 1,400 companies ex-
hibiting, this makes Windpower 2010 
the  largest wind energy trade show 
in the world.
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September 13 - 16 2010

Rio Oil & Gas
Riocentro Convention Center 
Rio de Janeiro, Brazil  
A leading oil and gas industry event 
in Latin America first held in 1982 
which takes place every two years.
http://www.riooilegas.com.br

September 21 - 15 2010

HUSUMWindEnergy
Husum, Germany
Every two years Husum WindEnergy 
is the best shop window environment 
for making new business contacts and 
strengthening existing contacts.
http://www.husumwindenergy.com

October 26 - 28 2010

RO&G 2010
SPE Russian Oil & Gas Techni-
cal Conference & Exhibition 
2010
Moscow, Russia
SPE Russian Oil & Gas is the defini-
tive technical conference and exhibi-
tion for the Russian E&P market at-
tracting senior executives and techni-
cal professionals from the worldwide 
community to discuss, evaluate and 
exchange technology advances and 
applications face-to-face.
http://www.russianoilgas.com

November 2 - 4 2010

18th Power GEN Asia co-lo-
cated with Renewable Energy 
World Asia
Marina Bay Sands Resort, Singapore
Exhibition and conference, in South 
East Asia, for the power generation 
and transmission and distribution  
industries.
http://www.powergenasia.com

September 27 - 29 2010

Hydro 2010
18 th International Conference 
& Exhibition ‘HYDRO 2010’ 
Lisbon, Portugal
Conference focusing on the develop-
ing countries with discussions cover-
ing technical, economic, commercial 
and environmental/social aspects.
http://www.hydropower-dams.com

October 4 - 6 2010

Power-Gen Middle-East
Doha, Qatar
POWER-GEN Middle East is the 
region’s leading event dedicated  
to the power and water industries.
http://www.power-gen-middleeast.
com/index/exhibition.html

October 12 - 14 2010

Maintain 
International Trade Fair for  
Industrial Maintenance
Munich, Germany
This is where people “live” mainte-
nance. Besides a strong business ori-
entation, the fair’s key characteristics 
include commitment, solidarity and 
the spirit of partnership. MAINTAIN 
has become the leading industry 
gathering in just five years.
http://www.maintain-europe.com

http://www.riooilegas.com.br
http://www.husumwindenergy.com
http://www.russianoilgas.com
http://www.powergenasia.com
http://www.hydropower-dams.com
http://www.power-gen-middleeast.com/index/exhibition.html
http://www.power-gen-middleeast.com/index/exhibition.html
http://www.maintain-europe.com

