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The students taking this course should be master or doctoral students in the
field of marine engineering and technology etc. Courses are taught in English, and
students should have the basic knowledge of the following topics: offshore wind power,
marine equipment, sensors and measurement technology, digital signal processing,
etc. Besides, students should also have basic skills of numerical analysis and MATLAB

programming.
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(—) English Introduction

All taught in English, this course introduces marine equipment and systems,
including their types, operation, characteristics, maintenance strategies;
technical, economic and environmental aspects; installation and maintenance
standards. Condition monitoring methods for offshore wind turbines and marine
vessels are discussed, including sensor techniques, data processing methods,
operation and maintenance strategies etc. The effectiveness of condition based

monitoring techniques are evaluated through case studies and numerical simulations.
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* Be able to understand the principles of a range of sensors and select proper
sensors based on type, accuracy and requirements; gain competence in the use of
embedded sensors and distributed monitors and their applications to marine systems
« Have a deeper level of knowledge, understanding and use of advanced signal
processing and data mining methods
* Be able to set up numerical and analytical models in Matlab and simulate
different operations of offshore wind turbines including fault conditions
*  Become skilled in analyzing the performance and health condition of real wind
turbines using practical SCADA (Supervisory Control and Data Acquisition) data

» Ha ve knowledge/understanding of the functionality of the key machineries on the



marine ships and the associated condition—based maintenance technologies

* Understand and suggest necessary strategies for operation, maintenance and
decision—making

* Possess competence in undertaking safety, reliability and availability analysis

on marine equipment, and understanding of offshore risk and project management
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Quiz, reading reports, experiment reports, exams
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Lectures, case studies, simulation experiments, group work etc.
(=) FRWEr 5B /Score

Bt A 20% BREE(EL 20% AR 60%

Quiz 20%, Homework 20%, Exam 60%
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Contents
Week (Including lectures, discussion, experiments, Remarks
exams etc)
Marine equipment
. Marine equipment  introductions Lectures
. Introduction of offshore  wind
turbines and marine ships
1 Risk assessment and management
. Marine projects operation and
maintenance Lectures
. Reliability analysis and risk
assessment and management
Offshore wind turbines
. Wind resource assessment
. Wind turbine types and models Lectures
2 . Wind turbine control  methods
. Wind turbine operations
Marine ships
. . . Lectures
. Diesel—-electric propulsion concepts




vs. diesel mechanical configuration Marine ship
power systems

. Failure Modes and Effects Analysis

. Condition monitoring based maintenance

Case studies: Offshore wind turbines and marine

. Case studies and
3 ships

. . . . numerical simulations
Resource & s ystem demo, Matlab/Simulink simulation

Sensors and measurement techniques

. Sensors for condition monitoring
4 . L. Lectures
. Signal conditioning
. Data conversion and acquisition
Condition monitoring techniques
. Discussion of condition monitoring
techniques applicable to offshore wind turbines
. component level monitoring including
blade load, drivetrain, vibration, power
electronics and generators
. system level monitoring focusing on
performance assessment of wind  turbines when
5 connected to the grid Lectures
. SCADA database management and data

analysis for fault detection.

. Marine ships: lubricant degradation,
oil-debris monitoring, moni toring and analysis of
engine vibration, turbochargers and propulsion

systems
. Latest condition—based maintenance
techniques.
6 Case studies — fault detection of the wind turbine | Case studies and
using experimental data numerical simulations
Fault diagnosis and prognosis
. Signal processing Loctures
7 . Artificial neural networks
. Data driven fault diagnosis methods
. Fuzzy logic and expert systems
Case studies — Offshore wind turbine SCADA data Case §tud1e§ and .
8 numerical simulations
Group work Gourp work
Exam Exam TBD
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