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CBM for the essential
equipment

*» Maximized reliability
*» Maximized availability
** Maximized predictability

** Maximized life cycle
performance

“* Optimized operation cost
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CM (Condition Monitoring) and
data collection is the most
common used solutions
today for:

» Historical data collection
» Trend follow up

» “Fixed static” alarm/shut
down values

» Too often used mainly for
“failure analysis”

Many failure has been avoided
with CM and trending
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Failures Marine industry:

» Machinery failure ~40% (vAIB)

» Only ~1% discovered during
routine inspections  (MAIB)
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» About 60 — 80% of failure cases are
because of human misjudgement

» The information was available
but not understood or incorrect / no
actions

» In many cases today there is too much
iInformation and essential and “nice to
know” information are mixed

c

WARTSILA

7 ©Wartsila 7 October 2009 Presentation name / Author, DocumentID:



» Today with integrated, sophisticated
and complex solutions wherel10.000 —
30.000 measuring points is not
unusual on installations

» We need something more than a
standard CM solution

» We need a CBM solution to support
the operators
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CBM for the essential
equipment for automatic
analyzing of:

» The actual present condition

» To predict the condition
development for the future

» To avoid unplanned stop and
failure

C

WARTSILA

9 ©Wartsila 7 October 2009 Presentation name / Author, DocumentID:



CBM for the essential
equipment

*» Maximized reliability
*» Maximized availability
** Maximized predictability

** Maximized life cycle
performance

“* Optimized operation cost
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Remote monitoring/analyzing at the Wartsila CBM cent  re
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CBM targets

* To predict more than 90% of the required maintenanc e 1-6
months in advance

* To find more than 90% of the critical cases 7—-30d ays in
advance

* Reduce your fuel consumption and emissions with 1 - 3%

C

12 ©Wartsila 7 October 2009 Presentation name / Author, DocumentlID: WARTS“'A



Data transfer &
communications
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More than 240 marine and power plant installations / 950 engines /
10.500MW are already connected to the Wartsila CBM centre

More than 100 installations are on line 24/7
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« Mathematical models for calculating the ideal operation
parameters for the installations.

* A dynamic system considering:
— Engine specification, installation type and configur
— Ambient conditions
— Design criteria
— Installation specific data
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» Mathematical models for calculating the ideal operation
parameters for the installations and predictions for the future.

» Every engine type have there own mathematical model

» One should know how changing in the operation conditions
are having influence on all other parameters for the specific
engine types and configurations

» Example:

— Change in air inlet temperature - changed TC speed -
changed receiver pressure - changed peak pressure 2>
changed exhaust gas temperatures - waste gate / by-
pass valve position - changed fuel consumption -
changed emissions etc.
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Charge air pressure after cooler

Charge air temp. after cooler
Charge air pressure difference over cooler A
Charge air pressure difference over cooler B

Turbocharger speed A
Turbocharger speed B

Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp. before turbocharger A
Exhaust gas temp. before turbocharger B
Exhaust gas temp. after turbocharger A
Exhaust gas temp. after turbocharger B
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Max firing pressure Al
Max firing pressure A2
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Charge air pressure after cooler
Charge air temp. after cooler

Charge air pressure difference over cooler A
Charge air pressure difference over cooler B

Turbocharger speed A
Turbocharger speed B

Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
Exhaust gas temp.
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Exhaust gas temp.
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Exhaust gas temp.
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Exhaust gas temp.
Exhaust gas temp.

Al
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A5
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A7
A8
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before turbocharger A
before turbocharger B

after turbocharger A
after turbocharger B

Main bearing temp./Bearing 0
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Date/time: 31.04.2010 (Predicted with data from 01.0 8.2009-31.08.2009)

Load (kW): 1338
Load (%): 23
Speed (rpm) 501

Operation data

Fuel oil pressure, engine inlet

Lubrication oil temperature, engine inlet
HT water pressure, engine inlet

LT water pressure, engine inlet

Exhaust gas temperature, after cylinder A1
Exhaust gas temperature, after cylinder A2
Exhaust gas temperature, after cylinder A3
Exhaust gas temperature, after cylinder A4
Exhaust gas temperature, after cylinder A5
Exhaust gas temperature, after cylinder A6
Exhaust gas temperature after turbocharger A
Crankcase pressure
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Unit

bar

°C
bar
bar

°C

°C

°C

°C

°C

°C

°C

mbar

Installation. Drill Vessel
Engine no. ME 2
Run hrs. 32879
Air int. temp. 12C
Site value High- spread Low-spread
5,9 9,5 5,9
73 68 50
2,7 3,8 2,8
2,2 3,8 2,8
393 361 281
502 361 281
463 361 281
490 361 281
479 361 281
484 361 281
428 350 270
3,2 3,0 0,1
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Database

CBM
Analysing and Feed
back

-~ =8

=|deal reference values
=Remote monitoring
=Condition feed back
=Predictions
=Production reports
=Special analysis
=Alarm log analysis
=Etc.
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Optimized life cycle costs

+*» Reduce the fuel cost /
Emissions with about 2-5%

+» Reduce the maintenance cost
/ dynamic maintenance
schedule with about 10-20%

% Minimize the number of
unplanned maintenance/stop
with 60-90%

“* Increase the total availability
with about 5 — 20%
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* The fuel costs are about 50 % - 80% of all operation
costs for vessels/power plants

 The total maintenance costs are about 5 - 10% of all
operation costs.

Maintenance 5-10% Communication <1%

_ 0
Fuel 50 — 80% Other 10 — 45%

C
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Be realistic and evaluate
your installation for

» Essential equipment
» Important equipment
» Non important

Before making your decision
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Be realistic :

» CBM - dynamic and
predicted maintenance for
essential and “expensive”
equipment

» CM — scheduled maintenance
for important equipment /
stand by is available

» Unplanned stop/maintenance
for non important/"cheap”
equipment where spares are
available
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Remote monitoring at the Wartsila CBM centre
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Strategic decision
» Direction where are we / where to go and prioritisi  ng
» Realistic goals
- short /mid/long term and schedules
- benefits / savings short / long term
- budget
» Responsible dedicated “project” manager

» Support and follow up the decision

<
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Do not forget to involve
» Crew / Operators

» Classification

» Incurrence company

They have input to give / demands
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Your preferred supplier
Wartsila

Life cycle support
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Common, centralized, open, on line, interactive,
WEB based and user friendly solution
IS

the future
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On-line vision for the Wartsila CBM centre in the fu ture

Remote monitoring and CBM
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