


EDITORIAL

Financial crisis or not, optimum
asset management and
operational excellence are
always on the top of the agenda
for our customers. The Brazilian
energy giant Petrobras therefore
chose Rovsing Dynamics to

help them optimize availability,
efficiency and achieve excellence
of their P43 Floating Production,
Storage and Offloading unit. In
addition to a comprehensive,
advanced monitoring solution,
we also supported Petrobras
with the initial analyses, which
identified a huge unexploited
business potential as well as the
mission critical machinery. For
this project we also include sub-
systems and services from some
of our partners.

| am also pleased to announce
that our OPENpredictor™
technology has found its way
into yet another application
area: Industrial drives for
cement and minerals production.
The market leader Flender is

the second company within

Editor-in-chief: Annette Risberg, Marketing
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ari@rovsing-dynamics.com.

Rovsing Dynamics is a leading supplier of
Condition and Performance Monitoring Systems
and associated services to industries using
rotating and reciprocating machinery, e.g. the
power generation, the petrochemical and the
maritime industry.

the Siemens group to select
our advanced technology to
be imbedded in their own
monitoring solutions.

We are always happy to

report examples of customers
getting value from their
monitoring solutions. At a
recent conference Eletronuclear
shared their positive experiences
with OPENpredictor™, which
helped them prioritize
maintenance already during the
implementation.

The OPENpredictor™ Condition Monitoring System
enables our customers to increase revenue while
reducing operation and maintenance costs.

Rovsing Dynamics supply and service an
international market from the headquarters
in Denmark. Furthermore, we have regional
representatives, agents and distributors in a
number of countries worldwide.
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CEO Thea Larsen is accompanied
here by Customer Service
Manager Eddie Moordieck (left)
and Marketing and Sales Support

Manager Per Flemming Christensen.

Last but not least | would

like to introduce two new
Rovsing Dynamics managers:
Customer Service Manager
Eddie Moordieck and Marketing
and Sales Support Manager Per
Flemming Christensen.

Copyright© 2009. All rights, title and interest
plus Software, Hardware and Services detailed
in this document and all copyrights, patents,
trademarks, service marks or other intellectual
property or proprietary rights relating thereto
belong exclusively to Rovsing Dynamics A/S.
OPENpredictor™ is a trademark of

Rovsing Dynamics A/S.

EVENTS -
MARITIME

Rovsing Dynamics is invited
to speak at Lloyd's List's
Condition Monitoring
Conference in London

April 28-29. The event will
highlight where condition
monitoring (CM) can achieve
a competitive advantage
over traditional planned
maintenance approaches, and
how advances in condition
monitoring can facilitate an
effective condition based
maintenance (CBM) regime.

Our Technical Director,

Ole Doessing will give the

presentation: “Collecting

the benefits from condition

monitoring":

e How to implement and
take advantage of CM
information and possibly
propagate to CBM

e Advances in (M technology

e (BM strategy analysis with
owner

 Alignment of company/
operator

www.lloydslistevents.com/Ilw1045

Front cover photo:
Petrobras' P43 Floating Production, Storage
and Offloading unit.



CONDITION MONITORING HELPED ELETRONUCLEAR
PRIORITIZE STEAM TURBINE MAINTENANCE

Our customer Eletrobras
Termonuclear (Eletronuclear)
presented their first experience
with OPENpredictor™ at a
condition monitoring conference
in Brazil in November, hosted
by Electrobras/Eletronorte.

April 2008 Eletronuclear
installed OPENpredictor™ on
the steam turbine generator
line at their 657 MW nuclear
power plant Angra 1 south of
Rio de Janeiro - the first nuclear
power plant in Brazil and
operating since 1982.

Advanced monitoring needed
Nuclear Power Engineer Marcio
Rezende Siniscalchi from
Eletronuclear explained at the
conference why they decided
to install an advanced condition
monitoring system:
* The original over 20 year
old analogue vibration
monitoring system had
become obsolete as it was
difficult to find spare parts.
o Eletronuclear needed a digital
system, able to process huge
amounts of real time data
and present information in
easy to understand graphics
- and to provide automatic
warning and prediction of
developing faults.

As explained in DynamicNews
September 2007, the overall
objective of Eletronuclear is to
increase the reliability of the
steam turbine generator, and

minimize the operational risk at
the nuclear plant.

Easy-to-use predictive
maintenance tool

According to Mr. Siniscalchi “the
installation and commissioning
of OPENpredictor™ did not
present any great difficulties.
The software is uncomplicated,
and the operators who collect
information from it on a daily
basis have not encountered any
difficulties.”

"OPENpredictor™ boasts
predictive maintenance
opportunities, and the
predictive maintenance group
is already using it for their
analyses,” said Mr. Siniscalchi.
"A remote connection allowed
Rovsing Dynamics to assist

us with diagnostic support
from Denmark during the
first months of operation and
knowledge transfer.”

Direct value during the
implementation phase
Already during the initial
implementation valuable
conclusions could be made
for several issues such

as misalignment, bearing
tolerances and imbalance. The

system actually proved that a

perceived machine problem did
not exist in reality. To correct
that 'problem’ a downtime

of 1 week would have been
necessary.

Autodiagnosis™ warning
about a short rub of a journal
bearing during a coast down.
The machine is designed to
deal with these types of rub,

= gty
The system implementation team at Angra 1, from left: Marcio Rezende

Siniscalchi, Rodrigo Afonso de Araujo, Patricio Junqueira, Carlos Prates,

Raymundo Teles de Araujo, Marcos das Candeias da Silva, Michael Riber.

Using OPENpredictor's
diagnostic tools, Rovsing
Dynamics remotely diagnosed
the real problem and
recommended inspection of the
exciter. The OPENpredictor™
information directs inspections
to those parts of the machine
that really need it and

avoids inspections where it

is not required. This typically
minimizes scheduled downtime
for maintenance work.

Proactive maintenance
In November 2008
OPENpredictor™ issued an

but they shall not happen
repeatedly. The organisation
has to know about these
rubs in order to conduct
further analysis to determine
the seriousness for future
maintenance activities.

Traditional protection systems
based on vibration and
temperature monitoring do not
identify this type of fault which
normally results in surprises

at regular bearing inspections.
Both the over-all vibration and
temperature did not increase

at the moment of the rub.
OPENpredictor™ will now inform
Eletronuclear's staff whether
any rubs occur, enabling them
to judge whether they need

to make an inspection at the
next planned outage - in other
words: pro-active maintenance
instead of re-active.

Read more:.eletronuclear.gov.br

OPENpredictor™ graphs showing
rub (above) and no rub.
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SIEMENS CHOOSES OPENpredictor™
FOR INDUSTRIAL DRIVE APPLICATIONS

The Mechanical Drives Division
of Siemens, market and
technology leader in industrial
drive systems, liaises with
Rovsing Dynamics to maximize
their customers' plant
availability. The company

now introduces a new,
advanced, predictive condition
monitoring solution with
embedded OPENpredictor™
technology for gear systems
used in the cement, mineral
and other industries.

High reliability, quality and long
service life are characteristics

of Siemens' widely diversified
range of universal, application
and customer specific drive
systems, proven in over 100,000
applications worldwide for over
100 years. A comprehensive

service program includes
maintenance, repair, spare part
management as well as machine
monitoring.

“A reliable, centralised and
predictive condition monitoring
solution is key to our long

term service agreements, and
to ensure maximum plant
availability for our customers,”
says Cengiz Yalcin, Head

of Service International at
Siemens Mechanical Drives.
“And an exact drive diagnosis

is a prerequisite for condition-
oriented maintenance. Using
the latest measuring technique
based on Rovsing Dynamics’
automated fault diagnostics
and prediction software, we
can exactly assess the extent of
damage and schedule inspection
and repair. Our knowledge and
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experience enable us to make a

reliable analysis of the measured
values down to the last detail.
The measurements are taken
online while the drive systems
are running - under production
conditions.”

OPENpredictor™ embedded in
Siemens hardware solution
Rovsing Dynamics' advanced
OPENpredictor™ signal
processing software and
patented AutoDiagnosis™ with
automated fault identification
and prediction of lead time to
inspection have been adapted
to fulfil the needs of Siemens'
industrial drive applications and
embedded into a strong Siemens
hardware platform.

Cement & minerals production
"We are first introducing
condition monitoring to our
customers in the cement and
minerals mining industries,
where we have a strong
market position and our largest
customer base,” says Cengiz
Yalcin. "It is our goal that
every vertical Siemens cement
mill gearbox above a certain
size shall be equipped with a
condition monitoring system as
a standard.”

Monitoring can prevent
significant downtime costs
In cement production the
gearbox, couplings, motors
and generators of the highly
production critical vertical

mill drives are going to be
monitored. For minerals mining



Vertical mill with bevel planetary
gear unit

it makes most sense to monitor
gearbox systems of the central
crunching system, which is the
heart of the plant and highly
critical for plant availability.

“Availability is crucial for

our customers,” Mr. Yalcin
emphasizes. "One day's
downtime at an average

size cement plant can easily
amount to EUR 250,000 in lost
production.”

Example of vertical drive system

Siemens also intends to offer
the new monitoring solution
for drive systems for other
applications like e.g. plastics &
rubber, food and other process
industries.

Telediagnostics for new

& existing gear units

As a valued partner of
equipment manufacturers as
well as end-users, Siemens
Mechanical Drives introduces the
advanced monitoring solution
for new drive systems as well as
for retrofit to already installed
gear units.

“In today's insecure business
environment we see that cement
and mineral producers tend to
increase production capacity

by modernizing, upgrading and
squeezing as much as possible
out of existing plants instead

of building new ones," says

Mr. Yalcin. “Efforts to extend
the life time and efficiency of
older machines call for reliable,
predictive online monitoring, and
competent diagnostics skills to
prevent failure and ensure plant
availability. Our new monitoring
solution and remote monitoring
service, Telediagnostics, provide
this.”

OPENpredictor™ now for
several Siemens solutions
“Siemens Mechanical Drives is
the second unit within Siemens
to select Rovsing Dynamics and
our OPENpredictor™ technology
for advanced condition
monitoring solutions,” says
Rovsing Dynamics' CEO Thea
Larsen. “Last year Winergy
partnered with us for the

Condition monitoring can be installed in new gear units as well as drive

systems already in operation on cement, mineral, plastics, food and other

process industries.

development of their Predictive
Condition Diagnostics solution

for wind turbines.”

Although there are similarities
between gearboxes for wind
turbines and cement mills, an
advanced monitoring technology
like OPENpredictor™ has to

take several application specific
parameters into account.
Examples include different speed
and load conditions. These are
crucial when classifying online

measurements according to
operational conditions, one

of OPENpredictor's unique
features, which ensure reliable
warning and predictions.

Read more:
www. flender.com
Www.siemens.com
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PETROBRAS CHOSE OPENpredictor™

FOR OPERATIONAL EXCELLENCE AT ITS P43 FPSO

ﬁ

Petrobras S.A., Brazil, one of
the world's largest integrated
energy producers, signed

a contract with Rovsing
Dynamics for an advanced
monitoring solution for its
P43 Floating Production
Storage and Offloading
(FPSO) unit. The objective is
to optimize availability and
efficiency, and to achieve
operational excellence of the
oil and gas producing FPSO.

The cooperation project is
defined to optimize production
output at P43, one of the
world's largest FPSOs, at
Petrobras’ mature Barracuda
deepwater field in the Campos
basin. This is Brazil's biggest
oil reserve, accounting for
nearly 84% of the country’s oil
production.

Huge economic potential

To identify unexploited business

potential, Rovsing Dynamics and

Petrobras initially conducted an

analysis to assess

e Most important economical
risks

* Main downtime contributors

e Opportunities to further
expand condition based
maintenance

“With support from Rovsing
Dynamics we identified several
improvement areas for our P43

Water injection for oil production

In on- and offshore oil production water

is injected back into the reservoir to

increase pressure and thereby stimulate

production. Water is injected for two

reasons:

1. For pressure support of the reservoir
(also known as voidage replacement).

2. To sweep or displace the oil from the

José Antonio
Figueiredo,
Executive
Manager in
Petrobras.

FPSO, and a significant
potential to increase revenue
and reduce risk and cost. This
is worth millions of dollars
every year," says José Antonio
Figueiredo, Executive Manager
at Petrobras. "The business
improvement is mostly linked
to downtime reduction.

To achieve higher machine
availability and increased
efficiency, we will in 2009
implement advanced, predictive
monitoring of our most critical
production assets. The project
is an important element in our
strategy to grow oil and gas
production sustainably, and to
be recognized for world class
excellence in Exploration &
Production operations.”

The project aims to reach or
surpass Petrobras' management
benchmark objectives from a
production point of view.

Mission critical assets
The analysis identified 3 mission
critical production systems to be
monitored by OPENpredictor™:
* 4 water injection pumps,
each with an equivalent oil
production capacity of 50,000
Barrels/day, are crucial for

reservoir, and push it towards an oil
production well.

Normally, only 30% of the oil in a
reservoir can be extracted, but water
injection increases that percentage
(the recovery factor) and maintains the
production rate of a reservoir over a
longer period of time.
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About FPSOs
Floating Production, Storage and
Offloading vessels are particularly
effective for oil reserves in difficult

to reach places e.g. in remote or
deepwater locations where seabed
pipelines are not cost effective. FPSOs
eliminate the need to lay expensive
long-distance pipelines from the oil

well to an onshore terminal. They can
also be used economically in smaller oil
fields which can be exhausted in a few
years and do not justify the expense of
installing a fixed oil platform. Once the
field is depleted, the FPSO can be moved
to a new location.

the oil production

o 3 centrifugal compressors for

compression of natural gas

* 4 gas turbine generators with

a capacity of 20 MW each,
which provide power for the
installations on the FPSO.

P-43
Laminaidiagual-800m
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P43 - one of the world's largest
Petrobras' P43 FPSO is one of the
world's largest oil rigs with a total
weight equivalent to 80,000 cars, 337
meters long and 65 meters high. It has
capacity to process 150,000 barrels of
oil/day and store more than 1 million
barrels. Gas compression capacity is 6
million m3/day. P43 was converted from
a Very Large Crude Carrier into an FPSO
and put into operation in 2004. It can
accommodate a staff of 100 people
offshore. P43 is linked to 18 production
wells and 14 injection wells at 800 km
depth 160 km off Brazil's coast. Oil is
offloaded to a shuttle tanker, while
the gas is transported to the shore via
pipeline.

Failure Mode Effect Analysis
The project includes a Failure
Mode Effect Analysis (FMEA)
on downtime and economic
risk. This is facilitated by the
Dutch company MaxGrip, which
is specialized in all facets



of maintenance & reliability

engineering work processes. The

outcome of the study will be:

* Business objectives with risk
thresholds

* A set of failure modes for the
considered system including
mean times in between
failures and mean times to
repair

o (lassification of critical and
non-critical failure modes with
corresponding effects per
business objective

Integrated (user-oriented)
solution

Different monitoring types
will be applied to assess the
electrical, mechanical and
performance condition of the
machines to assess future
business risk.

Advanced Online Condition
Monitoring will assess
machinery condition and
automatically warn about
changes in the dynamic
behaviour of critical machines
related to short term operation
risk and long term maintenance.

Performance deterioration

is continuously monitored

to assess future capacity
reduction. Early warnings and
forecasts facilitate better
planning of overhauls and cyclic
maintenance.

The FMEA analysis gives input
to OPENpredictor's Reliability
Monitoring module, which
provides statistics on machine
downtime, reliability, availability
and utilization. Decision makers
use such Key Performance

Indicators to identify non-
performing assets and prioritize
maintenance based on

historic and future downtime
assessment.

OPENpredictor™ integrates
signals and data from several
subsystems such as vibration
protection devices, partial
discharge monitors, local control
system and data historian.

Partial Discharge Monitors
of the electric motors and
generators are supplied by

the Swiss company PDTech to
identify insulation deterioration
between high voltage windings
(see page 8).

OPENpredictor™ also analyzes
off-line vibration
measurements from non-
critical machinery, obtained
with @ new type of handheld
data collector, developed by
the French company Impédance,
and providing on-the-spot fault
analysis (see page 8)

Remote monitoring will enable
turbine specialists at Petrobras's
headquarter in Rio de Janeiro

to effectively support field
operation.

"OPENpredictor™ provides
one common interface with
information distribution and
prioritization to operation,
maintenance and management,”
says Director Henk Smith
from Rovsing Dynamics. "As
part of the delivery, we will
also develop a training and
knowledge exchange program
for the Petrobras University.

Automated fault diagnosis

& prediction

"OPENpredictor™ performs

fully automated interpretation
of machinery fault symptoms
(AutoDiagnosis™) with early
warnings and prediction of

lead time to inspection. This

is a cost-efficient way to
provide Petrobras' operation
and maintenance staff with
insight into actual and future
machinery health,” says Henk
Smith. “The vital information
from the integrated, predictive
monitoring solution will facilitate
a significant improvement of the
availability and efficiency, and
result in operational excellence
at P43".

Increased machine availability

i.e. process uptime by 1-2% is

typically achieved through

¢ Reduction of unscheduled
downtime due to fewer trips
and faster start-up after trip

¢ Reduction of scheduled
downtime due to fewer
inspections and optimized
maintenance planning
(clustering of activities)

* Focus on avoiding re-occurring
problems, which contribute
most to the downtime

Efficiency/capacity improved

by 0.5-1.0%, will typically be

achieved by

¢ Planning overhauls and cyclic
maintenance (compressor
wash, filter cleaning/exchange
etc.) for the best economic
moment, balancing production
loss due to deterioration/
fouling with the loss due to
standstill and market demand.

* Optimizing machinery work

point and losses due to
bleeding, leakage and
recycling

* Choosing the most efficient
production units in case of
redundancy

Overall benefits from higher

availability and efficiency:

* Increased production output
at the same cost level

* Reduced energy consumption
and emissions/produced unit

e Less flaring - and image loss

November 24 the project was
officially kicked-off by Mrs.
Marina Fachetti, General
Manager of Petrobras’
Exploration and Production
Division Rio de Janeiro at an
official ceremony. Both Mrs.
Fachetti and Mrs Thea Larsen,
CEO Rovsing Dynamics concluded
that the high annual business
potential will form the basis
for a long term cooperation to
sustain the value and 'close the
value loop'.

I -"I'I PETROBRAS

Petroleo Brasileiro S.A. (Petrobras), is a
semi-public Brazilian integrated energy
producer with oil and oil by-product
exploration, production, refining,
marketing, and transportation in Brazil
and abroad.

The company has more than 100
production platforms, 16 refineries,
30,000 kilometers of ducts and more
than 6,000 gas stations. Total output
from upstream operations is > 2 million
barrels of oil equivalent/day.

Petrobras is headquartered in Rio de
Janeiro, employs 112,625 employees
and had a turnover of USD 100,000
million in 2007. The oil major is a world
leader in development of advanced
technology from deep-water and ultra-
deep water oil production.

Read more: www2.petrobras.com.br
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NEW OFF-LINE MONITORING APPROACH
PROVIDES DIAGNOSIS IN THE FIELD

The OPENpredictor™ solution
for Petrobras includes a new
approach for off-line monitoring
of non-critical machinery

based on integration of
OPENpredictor™ and StudioVib,
a software developed by the
French company Impédance
dedicated to off-line data
acquisition and analysis.

StudioVib and OPENpredictor™
will run in parallel on a small,
rugged tablet-PC for industrial
field use.

“The huge benefit of the new
off-line approach is that when
StudioVib has acquired field
data from a machine part,
OPENpredictor™ immediately
interprets the machine
condition and on the spot
provides the operator with an
AutoDiagnosis™ of the most
common machinery problems,”
says Hamid Saiah, Managing
Director at Impédance. "In

Hamid Saiah, Managing Director at
Impédance

the traditional approach the
staff first collects data from

all machines, uploads data to

a PC for analysis - and then,

if more data is needed for
supplementary analysis, they
go back to @ machine to collect
additional data. This is not

necessary anymore."

When all field work is done the
results can be downloaded via
the office network to the main

on-line OPENpredictor™ system.

Back in the office, specialists
have access to the raw
machinery vibration signals for
post-processing in combination
with on-line collected process
data from the control system

PARTIAL DISCHARGE MONITORING

Partial Discharge (PD)
Monitoring is a valuable
method to identify insulation
deterioration of generators and
high voltage electrical motors.
It is important to know well

in advance that sparking is
degrading insulation as repair
of high voltage components
requires long outage time.

PD converters from the Swiss
company PDTech convert high
frequency sparks occurring
between high voltage parts

into signals measurable by
OPENpredictor™, which will
monitor, trend and forecast

the PD levels so appropriate
diagnosis and inspections can be
scheduled.

Rovsing Dynamics A/S

Marielundvej 41 Denmark

DK-2730 Herlev Tel

The PD levels depend on load
and winding temperature
conditions and therefore need
to be interpreted with care.
OPENpredictor's unique pre-
classification methodology is
used to create comparable
process circumstances for

trending, warning and forecasts
of the PD levels.
AutoDiagnosis™ automatically
warns about increased PD

Instantaneous

levels for similar operating
conditions, indicating the need
for a detailed diagnosis to
identify the root cause. This

DYNAMIChews
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to verify the field conclusions.
This simplifies detailed diagnosis
and brings off-line condition
monitoring to the quality level
needed.

"The new, integrated StudioVib
and OPENpredictor™ approach
offers a very high efficiency
for off-line data collection,
condition assessment and
machine fault verification in
combination with flexibility

of data post-processing for
advanced diagnosis in case of
complex machinery problems. All
in all it will save a lot of time
and resources,” Hamid Saiah
concludes.

Read more: www.impedance.fr

is done with an off-line Partial
Discharge Analyzer also from PD
Tech. Based on the results an
inspection can be scheduled to
the effected machine parts.

Read more: www.pdtech.ch

Generator

Coupling
capacitors
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PD Analyzer

The input is either from
coupling capacitors
or from current transformers

OPENpredictor™
Signature Processing Unit
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