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Who is AVL from Graz / Austria?

World's largest privately owned and independent
company

for the development of powertrain systems
(combustion engines, hybrid systems, electric drives)
as well as simulation and test systems

Founded 1948

4,500 Employees
worldwide

45 Representations and
affiliates worldwide
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AVL covers all Customer Segments

Engineering

Simulation

Locomotive Marine Power Plants ‘7l
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Introduction and Overview

Question out of Book '‘Modern
System of Naval Architecture'

'how to make her fast before the
wind, fast against the wind, fast
across the wind, fast when she is
deeply loaded, and fast when the
sea Is smooth, and fast when the
sea is rough?'

John Scott Russell, 1865

3 Ship Efficiency Conference 2011, Hamburg, 26./27.09.11

KONGSBERG

A statement nowadays still valid
for newbuildings and vessels
In operation, especially in
times of economical crisis

A directly related to efficiency
(speed, fuel consumption,
emissions)

E key word:

Optimum
Vessel Performance
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KONGSBERG
Introduction and Overview

Kongsberg Vessel Performance System for Merchant Marine Fleet
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KONGSBERG
Introduction and Overview

Goal of Engine Performance Monitoring:

Optimum thermodynamical and mechanical engine behaviour leading to

E The view has to be set onto the main and
auxiliary engines, in particular to:

Acombustion

Afuel supply and injection
Aturbocharging

Acooling

Alubrication

€ as werelatdd auxiliary systems
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KONGSBERG
Requirements for Condition Monitoring Systems

Aextensive engine expert knowledge in combination with measurement
and data evaluation experience as basis for effective and reliable
system development evident

Arobust system components for long lifetimes under rough operating
conditions

Abroad interface to alarm and monitoring systems for additional data
Input

Asimple GUI (graphical user interface) for intuitive handling
Aeffective and operator-configurable data storage
Aintegration of additional measurement systems possible

Aregular and easy data submission to fleet management
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Concept of AVL EPOS™ (1)

AVL EPOS™1T the Engine Performance and Optimization System
A open diagnosis platform for all kind of IC engines and their auxiliaries

A integrated into Kongsberg Maritime's automation system and vessel
performance optimizer for the marine market

Diag.

HW/ SW

Subsystem AEngineo
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Concept of AVL EPOS™ (2)
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A plausibility check of input signals
iIncluding sensor modeling

A AVL IndiCom combustion analysis

A extended concept of fault-symptom-
pattern, based on field experience

A subsequent algorithms based on
upstream data analysis, fuzzy logic
and different physical models

A signatures of input signals
compared to reference values

A consideration of fault probability
and symptom importance

A final status classification of engine,
cylinders and subsystems
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GUI-Concept of AVL EPOS™
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Features of AVL EPOS™

AVL EPOS™ V1.1 includes already

Acontinuous evaluation and permanent analysis of
fuel injection process and combustion process (with
AVL GaPO, cylinder pressure sensors)

Afailure detection by expert algorithms of fuel injection
system and combustion chamber area

Atrend analysis (chronological, characteristic plot vs.
engine load or speed) and trend prediction

Aintegration of external monitoring devices
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Integration into Kongsberg's Vessel Performance Monitoring

Abasis of Kongsberg's VPS is K-Chief 600 automation system, using
standard modules communicating by dual redundant process network
and configurable for all vessel types

AKongsberg's VPS provides set of tools for optimized ship operation in
a more economical and environmentally beneficial way

Afull integration of AVL EPOS™ enabling operator's access to important
engine performance data 24/7

Aseamless flow of data between both systems organized in the
background

AAVL EPOS™ results integrated in KC-600 user interface for easy
handling, diving into system for increased information possible

Ano interference with integrity of automation system
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KONGSBERG
Integration into Kongsberg's Vessel Performance Monitoring
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3rd Party
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Integration into Kongsberg's Vessel Performance Monitoring
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Field Experiences

: 15 7 AVLIEPOS™

+ 9O sister vessels
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Field Experiences i the Sensor as robust Hardware Core

Integrated FPM Cable

integrated Amplifier
(..DA) or Connector for
Standardcable (..Dl)

Central Pre-tension
Element

Double Shell Housing
front- (M14) or shoulder sealed (M14 and M10)

GaPO, Piezoelements
Leak-proof Conzept (verified)

A extensive positive experiences on HFO-, gas and biofuel engines

- on 2-strokes as well as on 4-strokes HFO > 15.000 h
>

Biofuel > 15.000 h
>
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Field Experiences i the Software as proven Expert Tool

AExample M/E Compression Failure
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Example A/E Fuel Injection Pump Failure
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