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Section I: General Information

1. Programme Title
Master of Engineering Scheme

2. Programme Code
05005

3. Mixed Mode of Study
This programme of study provides an option for students to engage in a full-time (9 credits or
more per semester) or part-time study load (less than 9 credits per semester), and to attend
classes in the daytime, evening or a combination of both. Students may have their study load
vary from semester to semester which will accordingly affect their entitlement to University's
services.

4. Host and Contributing Departments
The Master of Engineering Scheme (MEng Scheme) is hosted by the Faculty of
Engineering(FENG).  Contributing departments include the Departments of Electrical
Engineering(EE), Electronic and Information Engineering(EIE), Industrial and Systems
Engineering(ISE), and Mechanical Engineering(ME).

5. Fund Type

Self-financed

6. Duration
Normal duration :1to 2 years
Maximum duration . 4 years

7. Credit Requirement for Graduation
30
8. Awards
Upon satisfactory completion, students will graduate with one of the following awards:

e MEng in Electrical Engineering

e MENng in Electronic and Information Engineering
e MEng in Industrial and Systems Engineering

e MENg in Mechanical Engineering

e Master of Engineering



9. Entrance Requirements
A Bachelor's degree with Honours in the disciplines of Electrical Engineering, Electronic &
Information Engineering, Industrial & Systems Engineering or Mechanical Engineering, or the
equivalent, from The Hong Kong Polytechnic University;
OR

A Bachelor's degree with Honours in an Engineering discipline or the equivalent from a
recognised local, overseas or Chinese Mainland university.

Applicants who have not obtained a degree from a recognised university of which the language
of instruction is English are normally required to fulfil the following minimum English
proficiency requirement:

(a) a score of 550 or above (paper-based test), or 213 or above (computer-based test), or 79 or
above (internet-based test) in the Test of English as a Foreign Language (TOEFL); or

(b) an overall Band score of at least of 6 in the International English Language Testing System
(IELTS); or

(c) a satisfactory score in band 6 of the Chinese mainland's College English Test; or

(d) other equivalent qualifications.
Shortlisted candidates may be required to attend interviews.
10. Year of Implementation

September 2006
11. Student Counselling

The Award Coordinators are available to answer questions and provide advice. Their contact
information are given under Section 12.



12. Staff of the Scheme

Scheme Chairman

Prof. HC Man

Associate Dean and Professor
Department of Industrial and Systems Engineering
(tel: 27666629; fax: 23625267; email: mfhcman@inet.polyu.edu.hk)

Scheme Co-ordinator
Mr Steve Frankland

Visiting Associate Professor
Department of Industrial and Systems Engineering
(tel: 27666589; fax: 23625267; email: mfsteve@.polyu.edu.hk)

Award Coordinators

Award Contact Information
MEng in Prof. T.S. Chung
Electrical Professor
Engineering Department of Electrical Engineering
(tel: 27666160; fax: 23301544; email: eetschun@polyu.edu.hk)
MEng in Dr K.T. Lo
Electronic and Associate Professor
Information Department of Electronic and Information
Engineering Engineering
(tel: 27666256; fax: 23628439; email: enktlo@polyu.edu.hk).
MEng in Dr Winco K.C. Yung
Industrial and Associate Professor
Systems Department of Industrial and Systems Engineering
Engineering (tel: 27666599; fax: 23625267
email: mfkcyung@polyu.edu.hk).
MEng in Dr H. K. Fung
Mechanical Associate Professor
Engineering Department of Mechanical Engineering
(tel: 27666647; fax: 23654703;
email: mmhkfung@polyu.edu.hk).
Master of Dr K.T. Lo
Engineering Associate Professor

Department  of  Electronic and  Information
Engineering

(tel: 27666256, fax: 23628439; email:
enktlo@polyu.edu.hk).
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Section Il: Programme Philosophy

The recent rapid growth of industry in the Pearl River Delta Region is well known due to the large
amount of investments from Hong Kong and overseas. As a result of fast economic development in
the Mainland, there is also a sustained electricity demand growth of nearly 10% per annum recently.
The demands for updated engineers to work in modern industry, manufacturing industries as well
other supporting industries such as consulting and contracting engineers are rising. They
increasingly require more graduates with competent and updated comprehensive technological
knowledge as well as good international outlook.

To meet the increasing demand from industries, the programme is developed with an aim to produce
all round graduates with more in-depth technical knowledge and good generic skills in engineering
management which will be immediately useful in industry. The programme emphasizes the
integration of advanced up-to-date engineering technologies with the development of enhanced
generic skills such as management and multi-disciplinary teamwork for the development of
graduates who are knowledgeable and innovative.

Developed by the joint effort of the EE, EIE, ISE and ME Departments in FENG, this preferred
programme has the following salient features:

1. To ensure our graduates would have competent skill, knowledge and innovation to synergize the
integration of different engineering knowledge which is of core importance to modern industries;

2. To develop and implement the curriculum with the learning-outcome-oriented approach so as to
satisfy the needs of community, students and industries;

3. To produce all-round graduates in electrical, electronic, industrial and mechanical engineering
who are preferred by prospective employers;

4. To enhance global outlook and academic qualification by offering attractive courses to meet the
students’ demand and fulfilling higher industrial expectation of preferred graduates.



Section I11: Programme Structure

To be eligible for the Master’s degree, students have to complete a total of 30 credits:

3 compulsory
broadening
subjects
(3 credits each)

e ENG401 Management and Control of Engineering Operations
e AF5107 Accounting for Engineers
e ISE549 Management of Innovation and Technology

4 technical
electives

(3 credits each)

e Students select four subjects from a wide pool of available electives
offered by the Department hosting the award.

e At least two subjects must be taken at Level 5.

e Students wishing to graduate with the generic award of Master of
Engineering take electives offered by more than one engineering
departments participating in the Scheme.

Project work
(9 credits)

Students are required to undertake a Multi-disciplinary Group Project
in either one of the following three formats:

e To complete the project in two semesters
e To complete the project in three semesters

e To undertake the project in the form of an industrial placement with an
approved company




Section IV: Programme Outcomes

On successful completion of the programme, the students will

1.

Have an in-depth technical education in Electrical, Electronic, Industrial or Mechanical
Engineering based on a firm understanding of its fundamentals and its current applications;

Possess broad engineering knowledge to enable the graduates to adapt, to change, and to
satisfy likely career diversions;

Apply fundamental principles of mathematics, science and engineering to identify and solve
problem in the area of electrical, electronic, industrial and mechanical engineering and related
disciplines;

Possess an inquiring and innovative attitude thus encouraging the individual to keep abreast of
developments in Electrical, Electronic, Industrial or Mechanical Engineering and related
disciplines;

Understand and be able to apply modern experimental techniques and to be practical minded;

Possess the ability to practise electrical, electronic, industrial and mechanical engineering in
manufacturing, consultancy, utility and various industries;

Have awareness of constraints, other than technical considerations, which may influence
engineering projects;

Have awareness and understanding of the ethical, managerial and social responsibilities of a
professional engineer.

Besides, he or she will also show

9.

Language proficiency in English and Chinese to communicate clearly via graphic, numeric,
verbal and written media;

10. Intellectual abilities including creative thinking, cultural appreciation and critical thinking;

11. Social abilities including inter-personal/public relations, team work, leadership,

entrepreneurship, global outlook and social consciousness;

12. Appreciation of and the desire for lifelong learning.

Items 1 to 8 pertain to academic/professional knowledge and skills while items 9 to 12 are attributes
of all-roundness.



Section V: Operation and Assessment of Multi-disciplinary Group Project and Industrial
Placement

This is a compulsory group project for the MEng Programme that encompasses not only the
design and manufacturing of a product from a technical point of view but also the development of
a production/marketing strategy, including the purchase of raw materials/components and the
distribution/sales of the finished product. There will be four main tasks:

= Task 1 will decide on the potential market that the product will be designed and manufactured
for. It will involve market research and the development of a suitable marketing strategy.

= Task 2 will be concerned with the design and development of the product (service).

= Task 3 will determine how the product can be manufactured (or the service provided) bearing
in mind the expected sales volume. In addition, it will require organizing the required
resources, i.e. materials, people, to the end users.

= Task 4 is on the design of the distribution and communication strategy. The objective for this
task is to design a distribution system that will ensure that the finished product will reach the
consumer as quickly as possible, at an acceptable cost and to set up a promotional campaign
that will ensure the new product is advertised and promoted so that agreed production
volumes will be compatible with sales.

In short, the students participating the Multi-disciplinary Group Project will have an opportunity
to be trained in developing inter-disciplinary working relationships with colleagues who may not
be specialists in his/her specialisation, experiences essential for the budding engineering manager
in his/her professional careers.

Students taking this subject may choose from one of the following three options:

1. Two-semester option — Students taking this option will complete the subject within two
semesters. The first meeting for the subject will be held in early September and 4 to 6
students will be assigned to each group, which will usually comprise of at least one student
from each award hosted under the Scheme. One day per week will generally be allocated to
this activity throughout the two semesters. A total of seven weeks will typically be allocated
for each of the task as listed above. This will provide students an opportunity to work with
students from other award on a common project.

2. Three-semester option — This option is designed to allow students to progress at a slower
pace to accommodate the schedule of students who may also be involved in a full-time or
part-time employment. Students taking this option will complete the subject in three
semesters (not including the summer term). The first meeting for the subject will typically be
held in early to mid October. A total of nine weeks will be allocated for each of the task.
During the first two semesters students will complete the first three tasks. The fourth task will
be completed during semester 1 of the following year.

3. Placement option — Students taking this option will complete the subject in a placement
programme with an approved company. Students will need to prepare a proposal to the
Scheme Committee of the MEng Scheme by the end of September. In this proposal the
student needs to show that the placement programme will provide him/her with the equivalent
experience as listed in the 4 tasks described above. However, if the proposal is not accepted,
the student will then be assigned a group under the Three-semester option as described above.
Upon acceptance of the proposed placement programme, an academic advisor will be
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INDICATIVE READING

Kimmel, Weygandt and Kieso, Accounting, Tools for Business Decision Making, latest edition,
John Wiley & Sons Inc.

Larson, Wild and Chiapetta, Fundamental Accounting Principles, latest edition, Mcgraw-Hill Irwin.

Williams, Haka, Bettne and Meigs, Financial & Managerial Accounting: The Basis for Business
Decisions, latest edition, McGraw-Hill/lrwin.

Glautier and Underdown, Accounting Theory and Practice, latest edition, Prentice Hall.

Dyson, J. R., Accounting for Non-Accounting Students, latest edition, Financial Times.

STAFF RESPONSIBLE

Sarah Cheng

June 2008

28



Subject: Management and Control of Engineering Operations

Subject Code: ENG401

Co-requisite: None

Pre-requisite: None

Compulsory/Elective: Compulsory

Level of Study: 4

Hours Assigned: Lecture 2 hours/week x 7 weeks =14 hours

Case Studies 3 hours/week x 8 weeks =24 hours
& Presentations
Role Plays 2 hours/week x 2 weeks = 4 hours

Total 42 hours
Group Size: 20 (Role Plays and Case Studies)
Method of Assessment: Coursework - 45%, Examination - 55%
Number of Credits: 3

Objectives:

1. To provide students with an understanding of the interaction of organisational goals,
objectives and how the companies should be structured to efficiently achieve these
bearing in mind the prevailing industrial environment.

2. To provide students with an understanding of the importance of product and service
development and the effect these have on the management, operation and personnel
employed in engineering organisations.

3. To provide students with experience of dealing with typical management situations
such as recruitment, promotion of personnel, salary and wage negotiations, appraisal,
motivation of employees and performance problems.

4. To enhance the presentation skills of students so that they are, on graduation able to orally
communicate more effectively.
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Syllabus Commentary:

This subject builds on the Level 3 subject "Engineering Management (ENG306)". It contains
material that integrates and develops further the topics covered in this subject by a problem based
learning approach. This will be done in the form of case studies carried out in syndicate groups
who will then give class presentations supported by management reports. Lectures will be confined
to those needed to introduce the cases and set the scenarios for the syndicate groups. In some cases,
these will then be supplementing by drip feeding of information during cases, and finally including
areas that have not been identified by students during the case discussions. Typical case studies
would be such as: Product pricing and cost control in an engineering company. An analysis of
productivity in an engineering company. The effect of relocating a manufacturing company on its
management and personnel. The effect of marketing policy on the future goals of an engineering
company

In addition, some of the subject will be devoted to role play exercises that deal with typical
situations experienced by managers in engineering companies. Accordingly, students will be able
to experience such situations prior to graduation, albeit in a simplified way.

Keyword Syllabus:

Goals and objectives of engineering companies, their interrelationships with the management
process. Management by Objectives (MBO) and how it integrates management, objectives with
performance of personnel. The importance of productivity of engineering companies. Total and
partial productivity, their measurement, uses and limitations. Role plays that focus on:
recruitment and promotion of personnel, salary and wage negotiations, appraisal, motivation of
employees, performance problems.

June 2008
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Subject: Management of Innovation and Technology

Subject Code: ISE549
Co-requisite: None Pre-requisite: None
Level of Study: 5

Hours Assigned:

Lecture = 1.5 hours/session for 14 sessions = 21 hours
Tutorial/Seminar/Case Study = 1.5 hours/session for 14 sessions = 21 hours
Total =42 hours
Group Size: Not applicable

Method of Assessment: Continuous Assessment — 100%
comprised of assignments with individual and group components, one test
and a group project. All assessment components will require students to
apply what they have learnt to realistic work applications.

Number of Credits: 3
Objectives:
1. To develop an awareness of the range, scope, and complexity of the issues and problems related

to the strategic management of technology and innovation.

2. To develop a conceptual framework for assessing and auditing the innovative capabilities of a
business organisation.

3. To develop insight concerning the skills necessary to be effective as a general manager in the
innovation process.

4, To offer some practice in defining and working out strategic management problems related to
technological innovation and corporate entrepreneurship.

Teaching and Learning Approach:

This subject is offered in bloc mode format on the weekends, usually spread over a month. A
mixture of lectures, tutorial exercises, and case studies will be used to deliver the various topics in
this subject. Some of the topics will be covered in a problem-based format where this enhances
the learning objectives. Case discussion and project activities will take place against a
background of conceptual materials that are acquired through selected readings and brief lectures
pertaining to the theme of each session.
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Learning Outcomes
Category A relates to: Professional/Academic knowledge and skills, and Category B: Attributes for all-roundedness.

1. To manage - or be consultants in - companies where technology forms an important issue of
business and corporate strategy. (Objective’s 1 and 2, Syllabus Item 1) Category A

2. To be able to link technology and innovation decisions to the company’s strategic planning
process. (Objective 3, Syllabus Item 2) Category A

3. To apply appropriate techniques to internal and external corporate ventures in the area of
technology management. (Objective 4, Syllabus Item 3) Category A

4. To identify and formulate strategies applicable to high-technology venture capital projects in
the area of technology management. (Objective 5, Syllabus Item 4) Category A

Syllabus:

1. Integrating Technology and Corporate Strategy
(Technological Evaluation; How to Put Technology into Corporate Planning; Technological
Innovation and Strategy; Design and Implementation of Technology Strategy.)

2. Developing a Firm’s Innovative Capabilities
(Internal and External Sources of Technology; Linking New Technology and Novel
Customers Need; Cultivating Capabilities to Innovate.)

3. Creating and Implementing a Technology Development Strategy
(New Technology Development; Building Competencies and Capabilities through New
Product Development; Managing the Development of New Markets for New Technologies).

4. Innovation Challenges in Established Companies
(Choosing the Right Technology (Justification Scheme); Building a Learning Organization
for Technology Adoption; Measuring Technology Impact (Performance Measurement);
Core Relationship for the Technology Manager (Managing Intellect).

References:

1. Burgelman, Robert, Clayton Christensen and Steven Wheelwright. 2004. Strategic Management
of Technology and Innovation, McGraw-Hill/lrwin (ISBN: 0-07-2536950).

2. Chesbrough, Henry. 2003. Open Innovation, Harvard Business Press.

3. Christensen, Clayton M. 1999. Innovation and the General Manager, Irwin/McGraw Hill.

4, Tushman, Michael and Philip Anderson.2004. Managing Strategic Innovation and Change,
Oxford Press.

5. Utterback, James, M. 1996. Mastering the Dynamics of Innovation, Harvard Business Press,
Boston, MA.

6. Schilling, Melissa A. 2005. Strategic Management of Technological Innovation, McGraw Hill

Staff Responsible: Dr. WH Ip (ISE), Dr. KF Chu (ISE)

June 2008
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Subiject title and Code: ENG4141 Multi-disciplinary Group Project (Placement Mode)
ENG4142 Multi-disciplinary Group Project (2-semester Mode)
ENG4143 Multi-disciplinary Group Project (3-semester Mode)

Co-requisite: None

Pre-requisite: None
Compulsory/Elective: Compulsory

Subject Weighting: 1.0 towards Weighted GPA
Number of Credits: 9

Objectives:

This project allows the students the unique opportunity to work with other faculty students that
have had a different engineering education on a common project.

In this context the project has been designed to integrate the different technical and management
studies together with the experience they have acquired during their Industrial Training
attachment. The vehicle by which this is to be done is by giving them a real life design project
which not only encompasses the design and manufacture of a product from a technical point of
view, but also a develop a marketing strategy for the product, this will include the purchase of
raw materials/component parts and the distribution system of the finished product. In the case
where manufacturing students are involved in a project from another engineering department it
could be concerned with the design and marketing of an engineering service.

Operation and Assessment of Multi-disciplinary Group Project and Industrial Placement:

This is a compulsory group project for the MEng Programme that encompasses not only the
design and manufacturing of a product from a technical point of view but also the development of
a production/marketing strategy, including the purchase of raw materials/components and the
distribution/sales of the finished product. There will be four main tasks:

= Task 1 will decide on the potential market that the product will be designed and manufactured
for. It will involve market research and the development of a suitable marketing strategy.

= Task 2 will be concerned with the design and development of the product (service).

= Task 3 will determine how the product can be manufactured (or the service provided) bearing
in mind the expected sales volume. In addition, it will require organizing the required
resources, i.e. materials, people, to the end users.

= Task 4 is on the design of the distribution and communication strategy. The objective for this
task is to design a distribution system that will ensure that the finished product will reach the
consumer as quickly as possible, at an acceptable cost and to set up a promotional campaign
that will ensure the new product is advertised and promoted so that agreed production
volumes will be compatible with sales.
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In short, the students participating the Multi-disciplinary Group Project will have an opportunity
to be trained in developing inter-disciplinary working relationships with colleagues who may not
be specialists in his/her specialisation, experiences essential for the budding engineering manager
in his/her professional careers.

Students taking this subject may choose from one of the following three options:

1.

Two-semester option — Students taking this option will complete the subject within two
semesters. The first meeting for the subject will be held in early September and 4 to 6
students will be assigned to each group, which will usually comprise of at least one student
from each award hosted under the Scheme. One day per week will generally be allocated to
this activity throughout the two semesters. A total of seven weeks will typically be allocated
for each of the task as listed above. This will provide students an opportunity to work with
students from other award on a common project.

Three-semester option — This option is designed to allow students to progress at a slower
pace to accommodate the schedule of students who may also be involved in a full-time or
part-time employment. Students taking this option will complete the subject in three
semesters (not including the summer term). The first meeting for the subject will typically be
held in early to mid October. A total of nine weeks will be allocated for each of the task.
During the first two semesters students will complete the first three tasks. The fourth task will
be completed during semester 1 of the following year.

Placement option — Students taking this option will complete the subject in a placement
programme with an approved company. Students will need to prepare a proposal to the
Scheme Committee of the MEng Scheme by the end of September. In this proposal the
student needs to show that the placement programme will provide him/her with the equivalent
experience as listed in the 4 tasks described above. However, if the proposal is not accepted,
the student will then be assigned a group under the Three-semester option as described above.
Upon acceptance of the proposed placement programme, an academic advisor will be
assigned to the student who will monitor the progress of the student together with the
industrial supervisor. Students have to submit progress reports and oral presentations
following the same schedule for the Three-semester option as shown above. A final report
must be submitted by the end of the semester 1 of the following year.

Organisation of Multi-disciplinary Group Project:

1.

Project proposals are normally made by staff, but this does not preclude students also making
suggestions.  Projects are assessed for suitability by the Scheme Committee. Project
proposals must include the objective, a suggested methodology for execution and, where
appropriate some indication of cost.

Change of study mode (from full-time to part-time, or vice versa) by students would not
necessitate change to their option of Multi-disciplinary Group Project. Thus, a full-time study
load student who has opted for the 2-semester Multi-disciplinary Group Project should
continue with the existing option even if he/she has switched to part-time study-load status.
They may consider lightening their study load on other subjects.

No extension to the project duration would be considered.

In view of the constraints in running the Multi-disciplinary Group Project, the Scheme
Committee would not entertain requests to start the project in Semester 2. If a student decides
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not to register for the project in Year 1 Semester 1, he/she will have to delay the registration
for one year.

Students will pay a 9-credit fee upon first registration on the project.
Break of study after registration on the Multi-disciplinary Group Project is not allowed.

Deferment of study with special reasons would be considered exceptionally on a case by case
basis.

Organisation of the Industrial Placement:

1.

The placement is supervised jointly by an Industrial Supervisor, appointed by the firm to
which the student is attached, and a PolyU Supervisor. The PolyU Supervisor is a member
of academic staff of the Engineering Faculty who liaises with the Industrial Supervisor
within industry and thus monitors the student’s progress. He retains contact with the student
and visits him on site as often as necessary to fulfil his role in student assessment. He also
reports to the Scheme Committee any deficiencies he identifies in the training the student
receives.

Modifications to an agreed training programme during the placement period may be
proposed by the PolyU Supervisor for the approval of the Scheme Committee.

While on placement the student is required to keep a logbook in which a brief daily entry is made
and to submit a monthly written report on his activities to his two supervisors. At the end of the
placement period he must submit his logbook along with a final written report and this latter is the
subject of an oral presentation.

Method of Assessment:

1.

Throughout the project’s duration, supervisors make themselves available for discussions with
the student teams at meetings arranged at mutually convenient times. On these occasions
supervisors may, at their discretion, rate and record their impressions and abilities according
to the attributes detailed below.

INSIGHT as evidenced by an ability to understand and appreciate issues
relating to the project

DRIVE as evidenced by diligence and tenacity

CREATIVITY as evidenced by ingenuity and imagination

ORGANISATION as evidenced by an ability to plan and to allocate priorities
COMMUNICATION as evidenced by an ability to express ideas clearly and succinctly

At the completion of each task, the Team Leader is required to give an oral presentation. This
is assessed by a panel of academic staff from the Engineering Faculty who are familiar with
the work. The presentation should also contain the response to questions aimed at
determining for example the appreciation of the relevance of his/her particular part in the
activity and of its interrelation to those of the other members. The extent to which a variety of

‘solutions’ has been proposed and critically examined is also considered, whether it is
legitimate to regard any strategy finally proposed as being optimal. The most important
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4.

5.

element to be assessed is the extent of the awareness of what limitations there are to any
recommendations and proposals made consequent on having access to incomplete information.
Where such gaps exists, what effort would be required, what cost involved to rectify these
omissions, what would be the attendant benefit to be anticipated from this additional effort
and whether, therefore, it would be worthwhile to undertake it. At the completion of each task,
students are required to submit two reports for a task, a Team Report and a Team Leader’s
Report. At the completion of the last task, students are required to submit an executive
summary for the complete project.

The Team Report (for two-semesters and three-semesters options) should, where possible,
segregate the individual contribution of each student since this allows a mark for the
individual student as well as the team itself. The grade for these will be entered onto the
standardized assessment guide mentioned above.

The final grade for each task and the executive summary is computed by

(i) Team Report (as previously described) 40%
(for an individual students contribution or when not feasible, for the team
as a whole)
(if) Oral Presentation and Viva (as previously described) 30%

(when the student is the Team Leader)

(iii) The Team Leaders report 10%
(when the student is the Team Leader)

(iv) Executive Summary 10%

(v) Peer and Self Assessment 10%

(this contains; team member’s assessment on the Team Leader,
Team Leader’s assessment on team members, The Team Leader on
himself/herself, and team members on themselves)

Total for the task 100% |

All project reports and completed ‘standardised assessment questionnaires’ are submitted to a
Project Moderation Panel, consisting of academic staff members from the Scheme Committee.
This group moderates the project marks (i), (ii), (iii), (iv) and (v) above. The aims of the
moderation exercise being to ensure that:

(i) the procedures for obtaining the marks (i) to (v) have been observed, and

(if) any notable disparities between these assessment are adequately explained.
Any projects that appear, for any reason, to have been unsatisfactorily assessed, are perused
by the Project Moderation Panel to the satisfaction that the grades awarded are an actual

reflection of students’ performance on the project work.

The final grade for the complete project is then computed for each student which takes into co
nsideration their performance during the four tasks of the project.
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6. Multi-disciplinary Group Project under the two-semesters and three-semesters options will
adopt the same set of assessment criteria and procedures as outlined above.
7. For students taking the industrial placement option, the final grade for each task and the
executive summary is computed by
(i) Student’s Progress Report (as previously described) 45%
(for an individual students contribution or when not feasible, for the team
as a whole)
(if) Oral Presentation and Viva (as previously described) 30%
(when the student is the Team Leader)
(iii) Academic and industrial supervisors’ assessment of student’s performance 15%
over the period
(iv) Executive Summary 10%
Total for the task 100%
The assessment criteria for students taking the placement option are a little different from the
other two groups due to the different settings in which the students are required to carry out
the task.
June 2008



Subject code: EE4221 Subject Title:  Applied Digital Control

Number of 3 Hours Lecture/Tutorial 38 hours
Credits Assigned: Laboratory 8 hours

Pre-requisite: Nil

Co-requisite: Nil Exclusion: Nil

Obijectives:

Emphasis is placed on the applications of control theory to industrial situations thereby
linking the theoretical developments with practical implementations. The subject
material will familiarize the students with a wide range of techniques and applications
which are indispensable in developing industrial control design. In particular:

1.

2.

To facilitate a working knowledge of principles of reduced-order modelling,
digital control algorithms, system identification, and adaptive control.

To train students to conduct an independent and focused research in one of the
topics related to the course.

To enable students design industrial control systems for applications in different
engineering areas.

Student Learning Outcomes:

A. Professional/academic knowledge and skills

1. Understand the concepts of reduced-order modelling, deadbeat control algorithm,
system identification and adaptive control.

2. Design deadbeat, Dahlin and Kalman controller based on user specifications.

3. Derive the impulse response of systems by correlation identification.

4. Understand the notions of offline and online system identification.

5. Design self-tuning controllers.

6. Design adaptive control systems based on minimum variance and generalized
minimum variance control.

7. Use Matlab for design and simulation.

B Attributes for all-roundedness

1. Ability to effectively communicate experimental results in written and oral
reports.

2. Ability to conduct an independent and focused study and present the findings
through individual seminar presentations.

Syllabus:

1. Process control:
Process modelling, Performance Specification, Industrial controller, Ziegler &
Nichols tuning, Advanced process control, reduced order modelling (9 hours).

2. Direct digital control algorithms:

3

Modified z-transform, PID algorithm, cascade control, finite-settling time control
dead-time compensation, Internal model control (6 hours).



3. Computer control methods:
Hierarchical control configurations, distributed approach, description of
representative systems, programmable logic controllers (PLC) (2 hours).

4. System identification:
Discrete-time and continuous-time systems, identification by correlation,
principle of least squares, recursive least-squares (9 hours).

5. Self-tuning control:
Introduction to adaptive control, self-tuning controller, minimum variance
control, generalized minimum variance control (6 hours).

Laboratory Experiment:
There will be three laboratory experiments on the topics of reduced order modeling,
digital control design and system identification by least-squares technique.

Case study:
Individual assignment related to above methods. Students will write a report and present
their finding to the class.

Method of Assessment:
Continuous Assessment: 40% Examination: 60%

Continuous assessment includes individual assignment and presentation by the students

Reference books:

1. Dale E. Seborg, Process dynamics and control, Hoboken, NJ; Wiley, 2004
(TP155.75.543 2004).
2. Carlos A. Smith, Automated continuous process control, New York; John Wiley

& Sons, 2002 (TP155.75.8575 2002).
C.L. Smith, A.B. Corripi, Principle and practice of Automatic process control

4. James R. Leigh, Applied digital control: theory, design, and implementation, New
York; Prentice-Hall, 1992 (TJ216.L45 1992).

@

5. P. E. Wellstead and Zarrop, W., Self-tuning systems: control and signal
processing, Cichester, England: New York; Wiley, 1991 (T]J217. W38 1991).
6. Rolf Isermann, Adaptive Control Systems, New York; Prentice Hall, 1992

(TJ217.173 1992).



SUBJECT DESCRIPTION FORM

Subject Title: Alternative Energy Technologies Subject Code: EE501
Number of Credits: 3 Hours Assigned:
Lectures and Tutorials : 33 hours

Seminar and Case Studies : 9 hours

Responsible Staff and Department:

T.S. Chung and W.C. Lo, Electrical Engineering

Pre-requisite: Nil Co-requisite: Nil Exclusion: Nil

Recommended Background Knowledge: A degree in Engineering on any discipline

Objectives:

1. To enable students to establish a broad concept on alternative energy techniques in engineering;

2. To provide an in-depth knowledge on selected topics of alternative energy systems in engineering;

3. To enable students to understand typical alternative energy technologies, its associated issues of
application and related technical considerations;

4. To enable students to understand the potential of alternative energy and characteristics & performance
of various types of alternative energy systems; and

5. To enable students to understand various techniques and systems for control and monitoring of

alternative energy technologies, as well as the related communication protocol and interfacing
requirements.

Student Learning Outcomes:

Upon completion of the subject, the students are expected to:

Learning outcomes pertaining to professional / academic knowledge and skills

1.

2.

Describe the operation principle & control strategy of various alternative energy systems and
topologies of these systems;

Identify benefits & impacts of the applications of these alternative energy systems; such as their effects
on environment and utility energy efficiencies;

Identify the potentials of alternative energy;

Describe the operation principle, characteristics and performance of various alternative energy
devices/systems; and

Identify different alternative energy technologies for industrial & commercial plants and multi-storey
buildings, including giving examples.

Learning outcomes pertaining to attributes for all-roundedness

6.
7.

Able to give a technical topic, carry out literature search and report the findings in a presentation; and
Able to work and communicate effectively in a team setting.




Syllabus:

1.

Energy Resources and Types

Renewable and non-renewable energy resources. World potential and trends. Environmental effects.
Alternative energy types and present developments. Role and importance of alternative energy.

Wind and Solar Energy

Wind characteristics. Extraction characteristics. Windmill aerodynamics. Design and materials of
windmills. Wind turbines. Types of wind turbines and connection. Siting and designs. Wind farms. Case
study. On-shore and off-shore wind farms. Solar characteristics. Solar cells and solar thermal power.
Photovoltaic conversion systems. Case study. Design and monitoring techniques. New developments.

Wave and Tidal Energy

Wave and tide characteristics for energy extraction. Tidal schemes. Tidal sites. Single and multiple basin
schemes. Case study. Wave energy schemes. Case study. Ocean energy conversion.

Geothermal Energy and Fuel Cells

Geothermal energy sources and methods. Characteristics. Hot dry rock technology. Case study. Fuel
cells types and principles. Biomass energy types and case study. Future potentials.

Co-generation and Combine-cycle Plants

New technologies for co-generation and CCGT. Efficiency and environmental benefits. Case study
examples. Future development potentials.

Better Utilization of Energy Resources

Pollution reduction techniques. Clean coal technologies. Nuclear power. Environmental impacts of
better utilization of energy.

Case Study:

Selections of practical alternative energy systems in Hong Kong and overseas

Method of Assessment:

Continuous assessment : 30%
Examination : 70%

Reference Books:

1
2.
3.
4
5
6.

7.
8.

9.

“Renewable energy sources”, by J. Twidell, E&F N Spon

“Wind energy conversion systems”, by L L Freris, Prentice Hall

“Total energy”, by Diamant, Pergamon Press

G. Boyle, “Renewable Energy”, Oxford, 2004

W. Avery and C. Wu “Renewable Energy from the Ocean, A Guide to OTEC”, Oxford University Press,
1994

CDM Consultancy Stage 1 Report, "Study on the Potential Applications of Renewable Energy in Hong
Kong", 2003 (available in website of EMSD-EEO)

Messenger, Roger, "Photovoltaic Systems Engineering", CRC Press, 2004

Tiwari, G.N. "Solar Energy: Fundamental, Design, Modelling and Applications™, CRC Press 2002
“Biofuels for transport: an international perspective”, International Energy Agency, 2004

10. “Geothermal energy resources for developing countries”, A.A. Balkema Publishers, 2002
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SUBJECT DESCRIPTION FORM

Subiject Title: High Voltage Engineering Subject Code: EE509

Number of Credits: 3 Hours Assigned:

Lectures and Tutorials: 42 hours

Responsible Staff and Department:

JMK MacAlpine, Visiting (Former EE) Staff

Pre-requisite: Nil Co-requisite: Nil Exclusion: Nil

Objectives:

1. To provide a knowledge and understanding of the techniques of analysis and design peculiar to high
voltage engineering;

2. To provide a knowledge and understanding of the causes and manner of insulation failure; and

3. To provide a knowledge and understanding of the problems encountered in high voltage technology.

Student Learning Outcomes:

Upon completion of the subject, the students are expected to:

Professional / academic knowledge and skills

1.

2.

10.
11.

12.

Be able to describe the probable breakdown mechanisms of gases in uniform, quasi-uniform and
highly non-uniform fields;

Be able to describe the probable breakdown mechanisms leading to the failure of liquid insulation
systems;

Be able to describe the probable breakdown mechanisms leading to the failure of solid insulation
systems;

Be able to explain the phenomena of corona;

Be able to describe the probable mechanisms leading to the flashover of solid insulators;

Be able to describe the probable mechanisms leading to the failure of solid insulators by surface
tracking;

Be able to describe the various types of partial discharge, explain why they occur and how they may
be detected;

Be able to describe and explain the design features of typical high-voltage equipment which ensure
that breakdowns and partial discharges do not normally occur;

Be able to describe and explain the methods by which high voltages for test purposes may be
generated,;

Be able to describe and explain the methods by which measurements at high voltages may be made;
Be aware of, and understand, the problems and dangers associated with the accidental generation of
high voltages; and

Be aware of, and understand, common applications of high-voltages outside of the transmission
and distribution of electricity.

Attributes for all roundedness:

13.

14.

Be able to present the results of their studies in the form of written reports and oral presentations;
and

Be able to communicate with people of different technical background on topics related to high
voltage engineering.




Syllabus:

1.

Gases as Electrical Insulators

Townsend and streamer breakdown strength theories, electro-negative gases such as SFg, corona,
lightning, compressed gases, electron emission, effect of free particles, conditioning; breakdown in
vacuum.

Solids as Electrical Insulators
Intrinsic strength; initiation and mechanism of treeing failure.

Liquids as Electrical Insulators
Intrinsic strength; initiation and growth mechanism of trees; ‘weak-link’ effects.

Surface Breakdown
Flashover and tracking mechanisms.

Partial Discharges
Classification of partial discharges (pd's) by origin; detection and location of pd's in power-system
apparatus.

High-voltage Equipment
Applications of the above sections to the design of bushings, transformers, overhead lines, cables and
circuit breakers.

Generation of High Voltages
Cascade and series resonant methods for alternating voltages; doubler and multistage rectifiers for direct
voltages; single-stage and Marx generators for impulse voltages.

High-voltage Measurements
Measurement of leakage current; hv voltmeters; measurement of impulse voltages (peak voltage and
wave-shape); Schering bridge.

High-voltage Applications Outside of T&D

Electrostatic hazards (such as dust explosions, oil-tanker explosions, integrated-circuit damage);
applications such as in electrostatic precipitator, paint spraying (and powder coating), ore separation;
lightning protection of buildings.

Method of Assessment:

Continuous assessment : 40%
Examination : 60%

Reference Books:

1
2
3
4.
S.
6
7
8
9.
1

M.S. Naidu and V. Kamaraju: "High Voltage Engineering" (TK153.N34 1996)

E. Kuffel and W.S. Zaengl: "High Voltage Engineering - Fundamentals” (TK 153.K8 1984)
R.H. Golde: "Lightning Protection™ (TH 9057.L533 1977)

A. Bradwell: "Electrical Insulation” (TK 3421.E43 1983)

T.N. Bhar and E.J. McMahon: "Electrostatic Discharge Control" (TK 7874.B48 1983)

W. Bartknecht: "Dust Explosions" (TH 9446.B3713 1989)

H. Haase: "Electrostatic Hazards: Their Evaluation and Control" (TJ 152.H313 1977)

J.F. Hughes: "Electrostatic Power Coating" (TP1175.S6H84 1984)

F.H. Kreuger: "Partial Discharge Detection in High Voltage Equipment" (TK3431.K726 1989)

0. J.S.T. Looms: "Insulators for High Voltage" (TK3401.L665 1988)
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SUBJECT DESCRIPTION FORM

Subject Title: Real Time Computing Subject Code: EE514
Number of Credits: 3 Hours Assigned:
Lectures and Tutorials 30 hours

Laboratory, Tutorial and Tests : 12 hours

Responsible Staff and Department:
K.W. Chan and C. Cheung, Electrical Engineering

Pre-requisite: Nil Co-requisite: Nil Exclusion: Nil
Objectives:

1. To understand the properties of real time languages, operating systems, associated hardware;

2. To apply real time system software in engineering applications; and

3. To test and verify real time systems and software.

Student Learning Outcomes:
Upon completion of the subject, the students are expected to:

Professional / academic knowledge and skills

1. An appreciation of the important issues in real times computing systems, and their relations in
engineering applications;
2. To identify and understand the real time issues in a computing OS system , and their mechanism of

overcoming these obstacles;
To write, implement, and test real time programs; and
4. To look into some real time applications as case studies.

w

Attributes for all-roundedness

5. To posses the ability to contrast, compare select the most appropriate real time solutions for various
engineering applications;
6. To be able to communicate effectively during discussions and presentations; and

7. Have the ability to work independently, and in teams when conducting laboratory work.




Syllabus:

1. Real Time Computing Systems Concepts
Characteristics of Real Time Computing. Properties and Speed Requirements of Real Time Systems.
Synchronous Real Time Systems: Polled, Main Polled Loop with Interrupts, Cyclic Schedulers.
Multi-Processors Real Time Systems: Multi-Processor Structures, Process Dispatch Latency, Inter
CPU Communication, Hierarchical Approach to Real Time Systems. Process Scheduling Example: a
Real Time Control System in Coal-Fired Power Plant.

2. Real Time Systems Design Issues
Time Handling: Representation of Time, Time constraints, Time Service and Synchronization, the
Master-Slave algorithm and the Time Distributed Clock algorithm. Real Time System Life Cycle:
Requirement Specification, Statecharts. Structured Design Approaches: Event Based Model,
Process-Based Model. Petri-net Models: Stochastic Petri-net (SPN) Model Analysis, Annotated
Petri-nets, Time Arguemented Petri-nets. Real Time System Modelling Example: Autonomous
Robot Control.

3. Real Time Software
Real Time Programming Discipline, Asynchronous and Synchronous Real Time Language.
Verification and Validation of Real Time Software: Testing Real Time Properties, Simulation as a
Verification Tool, Testing Control and Data flow. Languages for real-time systems; real-time
software analysis and design. Properties of Real Time Operating Systems; Allocation and
Scheduling, Inter-process and Inter-processor communication; Distributed and Fault Tolerance
Systems, Case Study: Real Time Linux.

4. Real Time System Applications
Hardware-in-the-loop Power System Simulation using Parallel Computer. Multi-axis Robotic
Manipulator using Distributed Real Time Control.

Laboratory Experiment:

Appreciation of RT Unix and its application in Motor Control

Case Study:

An engineering application in Real Time Computing System

Method of Assessment:

Laboratory : 10%

Two Tests : 20%

Case Study : 10%

Examination : 60%
Textbooks:

Philip Laplante, "Real-Time Systems Design and Analysis - An Engineer's Handbook", 1993, IEEE
Computer Society Press

Reference Books:

1. S.T. Levi, A.K. Agrawala, "Real Time System Design" McGraw-Hill, 1990

2. K.J. Astom, "Computer Controlled Systems", Prentice Hall, 1984

3. G. Bochmann, "Distributed Systems Design", Springer Verlag, 1983

4. J.E. Cooling, "Software Design for real-time systems", Chapman & Hall, 1991

5. John A. Stankovic, Krithi Ramamritham, "Advances in Real-Time Systems", IEEE Computer &
Society Press - 1993

6. Selected papers from "Proceedings of Real-time Systems Symnposium” (IEEE)
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SUBJECT DESCRIPTION FORM

Subiject Title: Fiber Optic Components Subject Code: EE517
Number of Credits: 3 Hours Assigned:
Lectures and Seminar : 39 hours
Lab Demo . 3hours
Responsible Staff and Department:
H.Y. Tam and W. Jin, Electrical Engineering
Pre-requisite: Nil Co-requisite: Nil Exclusion: Nil

Objectives:

1. To enable students to understand the fundamentals of light emission, detection, amplification,
and light propagation in optical fibers;

2. To apply the knowledge learned to design fiber components and devices with specific
specifications; and

3. To appreciate the applications of fiber components in communication and sensing systems.

Student Learning Outcomes:

Upon completion of the subject, the students are expected to:

Professional / academic knowledge and skills

1.

wmn

6.

Understand important role of advanced fiber components in enhancing the performance of
modern fiber systems;

Know the operating principle of various fiber components;

Be able to analyze/characterize the performance of fiber components;

Know the same function may be achieved by using different technology (e.g., electro-optic and
acoustic modulation) and understand the advantage and limitations of each technology;

Select the most appropriate principles/techniques to design a fiber optic component with required
specification; and

Read the data sheet of various fiber optic components.

Attributes for all-roundedness

7.
8.
9.

Be able to work effective in a team to solve practical problems;
Write a technical report and to present the findings to his/her peers; and
Appreciate the importance of optic fiber development from a historical perspective.




Syllabus:

1. Review of Optics

Wave/quantum nature of light. Polarization, index of refraction, reflection and refraction.

2. Optical Fibers and Cables

Propagation of light in optical fibers. Different types of fibers. Fiber attenuation and dispersion. Optical
fiber measurement.

3. Modulation of Light

Phase modulation, frequency modulation, intensity modulation. Birefringence and polarization
modulation. Electro-optic, magneto-optic and acousto-optic effects.

4. Optical Sources

Emission and absorption of radiation. Population inversion. Optical feedback. Threshold condition.
Laser modes. Light emitting diodes, semiconductor lasers, tunable lasers.

5. Optical Amplifiers

Rare-earth doped fibers, optical fiber amplifiers, semiconductor amplifiers.

6. Photo-detectors

Photomultipliers, photoconductive detectors, junction detectors (p-i-n diode, avalanche photodiode).

7. Passive Devices

Fused biconical taper couplers. Thin-film multilayer interference filters. Wavelength division
multiplexing (DWDM) devices. Fiber Bragg gratings and their fabrication techniques. Tunable Fabry-
Perot filters. Optical isolators and circulators.

8. Integrated Optic Devices

Introduction to integrated optics. Some integrated optical devices: beam splitters, directional couplers,
wavelength-division multiplexing/demultiplexing devices and switches.

Laboratory Demonstration:

1. Observation of fiber modal patterns

2. Characterization of single mode fibers: loss, dispersion, polarization dependent loss

3. Measurement of source (LED, multi and single mode diode lasers) spectrums and power-current
relations

Self-study Topics:

To choose from a list of 15 topics and write a study report and give a presentation

Method of Assessment:

Examination © 60%
Coursework including assignments, tests, seminar presentation and oral examination:  40%

Indicative Reading List and References:

1. E. Hecht, “Optics”, 2" Edition, Addison-Wesley, 1987

2. G. Keiser, “Optical Fiber Communications,” 3 Edition, McGraw-Hill, 2000

3. B.E.A. Salehand M. C. Teich, “Fundamentals of Photonics,” Wiley Interscience. 1991

4. D. K. Mynbaev and L. L. Scheiner, “Fiber-Optic Communications Technology,” Prentice-Hall, 2001
5. Selected papers from relevant journals
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SUBJECT DESCRIPTION FORM

Subject Title: Industrial Power Electronics Subject Code: EE521

Number of Credits: 3 Hours Assigned:

Lectures and Tutorials : 30 hours
Laboratory : 12 hours

Responsible Staff and Department:

K.W.E. Cheng, Electrical Engineering

Pre-requisite: Nil (Possess sufficient knowledge as determined by the department)

Co-requisite: Nil Exclusion: Nil

Objectives:

1. To provide power electronics engineers with in depth knowledge of the industrial power electronics;

2. To provide latest development in power supplies, industrial power electronics system and more
electric aircraft will be covered; and

3. To give industrial concern in power electronics design including passive components, packaging and

standards.

Student Learning Outcomes:

Upon completion of the subject, the students are expected to:

Professional / academic knowledge and skills

ocoakrwbdE

Have acquired a good understanding of power supply concept and design;

Be able to analyse the industrial needs for soft-switching, pre-regulator and static power conversion;
Understand the International standards on power electronics design;

Have had a global view on recent development on power electronics;

Be able to components and package requirements on power electronics; and

Be aware of applications of power electronics in various industries such as aerospace.

Attributes for all-roundedness

~

Be able to present understand the basic requirement of industrial power electronics;

Be able to communicate with people of different technical backgrounds on topics related to power
electronics industry; and

To be able to work in teams and independently when conducting power electronics design and
testing.




Syllabus:

1.

Industrial Power Systems

Static power systems, battery systems, transformer rectifier units, AC systems and DC systems.

Power Conversion
Soft-switching, power factor correction, inverter configurations and static converters.

Aerospace Power Electronics

Aircraft power system, military standards, variable speed and constant frequency systems, aerospace
actuation systems, brushless drives and other applications of power electronics in industry.

Industrial Power Supplies

Converter topologies, decentralised power, power modules, electro-magnetic compatibility,
international standards and reliability.

Devices and Packaging

Hermetic and plastic packages, wire bonding, power devices, high temperature effect and substrates.

Magnetics and Capacitors

High frequency inductors and transformers, winding techniques, core loss analysis, optimisation of
magnetics and power capacitors.

Laboratory Experiments:

1.
2.
3.

Computer aided design for power electronics
Power electronics for DC brushless motor
Power Factor correction

Method of Assessment:

Continuous assessment : 40%
Examination : 60%

The continuous assessment will consist of assignments, presentation, a formal test and laboratory
reports.

Reference Books:

ol

~
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E.H.J. Pallett, “Aircraft Electrical Systems”, Longman Science & Technical, 1987

T.J.E.Miller, “Brushless Permanent-Magnet and Reluctance Motors Drives”, Oxford Science
Publications, 1989

N. Mohan, “Power Electronics: Converters, Applications and Design”, John Wiley & Sons, 2002
F.P.McCluskey, “High temperature Electronics”, CRC Press, 1997

K.W.E.Cheng, “Classical Switched Mode and Resonant Power Converters”, The Hong Kong
Polytechnic University, 2002



SUBJECT DESCRIPTION FORM

Subject Title: Open Electricity Market Operation Subject Code: EE524

Number of Credits: 3 Hours Assigned: 42 hours

Responsible Staff and Department:

C.W. Yu and H.W. Ngan, Electrical Engineering

Pre-requisite: Nil Co-requisite: Nil Exclusion: Nil
Objectives:
1. To enable students to establish a broad knowledge of Open Electricity Market Operation and to

understand the major market models in the world; and

To enable students to understand the key issues in Open Electricity Market Operation including
deregulated power system operation, transmission pricing, procurement of ancillary services,
congestion management, available transmission capacity so that students are provided with
knowledge and techniques they need to meet the electric industry’s challenges in the 21% century.

Student Learning Outcomes:

Upon completion of the subject, the students are expected to:

1.

N

Noookow

Have the ability to understand different power market models and identify the strengths and
weaknesses of the models;

Be proficient to identify the roles and responsibilities of different parties in an open electricity
market;

Be able to use financial tools to hedge risks;

Be able to analysis the available transmission capacity in an electricity market;

Be able to assess ancillary services requirements based on security and economic considerations;

Be proficient to formulate equitable transmission pricing methodologies;

Be able to search for information in solving technical and financial problems in power markets;
and

Be able to undertake continuous learning.




Syllabus:

1. Introduction

Background. Competition and electricity industry structuring. Retail access and wheeling. Poolco
and British model. Bilateral-contract and multilateral-contract models. Role of existing players.
Power exchange. Independent system operators. Marketers, brokers and aggregators.
Development of retail access in US.

2. Electricity Market

Purchasing electricity in an open market. Evaluating load and risk. Coordinating power suppliers.
Use of financial tools. Managing risk. Derivatives and electricity futures. Transmission
congestion management in electricity market. Security considerations.

3. Transmission and Ancillary Services

Transmission ownership and restructuring. Measuring available transmission capacity in energy
markets. Purchasing transmission capacity. Network and point to point transmission services.
Fixed and firm transmission rights. Ancillary services.

4, Transmission Pricing

The costs of transmission services. Locational prices. Embedded cost allocation methods.
Stranded assets. Game theory approach. Short-run marginal cost. Long-run marginal cost.
Integrated approach of transmission pricing.

Method of Assessment:

Continuous assessment : 30%
Examination : 70%

Textbooks and Reference Books:

1. Power System Restructuring and Deregulation- L.L Lai (Wiley), 2001.

2. Competition and Choice in Electricity- S. Hunt & G. Shuttleworth (Wiley), 1996.

3. Retail Wheeling, a Guide for End-users- Peter C. Christensin, (Penn Well Publishing Co.), 1998.

4. Power System Restructuring -M. llic, F. Grliana, L. Fink (Kluwer Academic Publishers), 1998.

5. Utility Negotiating Strategies for End-users - (Penn Well Publishing Co.), 1998.

6. Spot Pricing of Electricity- F.C. Schweppe, M.S. Caramanis, R.D. Tabors and R.E. Bohn (Boton
Kluwer Academic Publishers), 1989.

7. Restructured Electrical Power Systems, Mohammad Shahidehpour, Muwaffag Alomoush,
Marcel Dekker, 2001

8. Market Operations in Electric Power Systems, Mohammad Shahidehpour, Hatim Yamin, and

Zuyi Li, Jphn Wiley & Sons, 2002
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SUBJECT DESCRIPTION FORM

Subject Title: Power System Analysis and Dynamics Subject Code: EE526
Number of Credits: 3 Hours Assigned:
Lectures : 30 hours

Case Studies : 12 hours

Responsible Staff and Department:

C.T. Tse and C.Y. Chung, Electrical Engineering

Pre-requisite: Nil Co-requisite: Nil Exclusion: Nil

Objectives:

1. To introduce the students to the advanced concepts and analytical skills for the stability analysis in
modern power systems;

2. To understand the impact due to different system instabilities; and

3. To analyse and provide solutions to the power system stability problems.

Student Learning Outcomes:

Upon completion of the subject, the students are expected to:

1.
2.

w

©ooN R

Ability to model small- and large-scale power systems and different components;

Ability to explain how system performance can be improved by modern FACTS devices;
Ability to analyse the dynamic behaviours of generators and different system components under
disturbances;

Ability to distinguish different types of stability from scenarios;

Ability to explain the causes of instabilities and recent blackout incidents;

Ability to apply eigenvalue techniques to analyse the prevailing instability;

Ability to provide insights using eigenvalue techniques of modal and sensitivity;

Ability to apply learned methodology to solve stability problems; and

Ability to apply the learned skill to other system problems.




Syllabus:

1. Reactive Power Compensation

System Q-V Characteristics. Reactive support theory. Load Characteristics. Synchronous
condensers; Static Var Compensators (SVS); Thyristor Switched Capacitor (TSC); Thyristor
controlled Reactor (TCR).

2. Voltage Stability

Fundamental concepts. Singularities and multiple load flow techniques, eigenvalue methods.
Load modelling, tap-changer effects, voltage controllability and voltage compensation.
Proximity of collapse, Measures against collapse. Practical experience.

3. Dynamic Stability & Power System Stabilisers

Eigenvalue and modal analysis. Generator and load modelling. Power system stabiliser. Small-
signal stability of multi-machine systems. PSS Designh and commissioning.

4, AC/DC Systems and FACTS Devices

HVDC link operation. Control of the d.c. terminals to damp a.c. dynamic instability and improve
transient stability. Flexible AC transmission devices; power angle control.

Case Study:

Oscillation and Blackout incidents in HK during 1984

Method of Assessment:

Continuous assessment : 30%
Examination 1 70%

Reference Books:

1. Arrillaga J., “Power System Harmonics Analysis”, Wiley, 1997

2. Kundur, P., “Power system Stability and Control”, McGraw Hill, 1994

3. Anderson & Fouad, “Power System Control and Stability”, lowa State University Press, 1977

4, Miller, T.J., “Reactive Power Control in Electrical Systems”, Wiley, 1982

5. “Voltage Stability of Power Systems: Concepts, Analytical Tools and Industry Experience”,
IEEE Publication 90th 0358-2-PWR, 1990

6. Song, Y.H. & Johns, “A.T. Flexible AC Transmission Systems”, IEE, 1999

7. T. Van Cutsem, C.D. Vournas, “Voltage Stability Analysis of Electric Power System”, Kluwer
Academic Publishers, Boston, 1998

June 2008



SUBJECT DESCRIPTION FORM

Subject Title: Auto-tuning for industrial processes Subject Code: EE527

Number of Credits: 3 Hours Assigned:
Lectures and Tutorials : 33 hours
Case Study : 9hours
Responsible Staff and Department:
A.B. Rad and K.M. Tsang, Electrical Engineering
Pre-requisite: Nil Co-requisite: Nil Exclusion: Nil

Objectives:

The main objective of this course is to provide students with a comprehensive knowledge in system
identification and adaptive control algorithms through a balanced approach covering both theory and
current industrial practices. In particular:

1. To facilitate a solid understanding of system identification;
2. To provide students with a solid knowledge of adaptive control; and
3. To present a detailed survey of different auto-tuning methods used in industry.

Student Learning Outcomes:

Upon completion of the subject, the students are expected to:

Professional / academic knowledge and skills

Understand the concepts of online and off line system identification methods;

Understand the notions of parametric and nonparametric identification techniques;

Obtain a nonparametric model of a system based on correlation identification;

Conduct parameter estimation based on recursive least-squares algorithm;

Understand the concept of adaptive control and its significance to industrial processes;

Design of self-tuning controllers based on minimum variance and generalized minimum variance

methodologies;

7. Design auto-tuing control systems based on relay auto-tuner and pattern recognition technigues;
and

8. Use Matlab for design and simulation.

ocoakrwdE

Attributes for all roundedness

9. Ability to effectively communicate experimental results in written and oral reports; and

10. Ability to conduct an independent and focused study and present the findings through individual
seminar presentations.




Syllabus:

1. System ldentification
Lower-order modelling, Frequency response identification, Continuous-time and discrete-time
identification, Identification by correlation, Least-squares algorithm, Recursive least-squares,
Extended least-squares. Computer implementation of these algorithms .

2. Auto-tuning
PID auto-tuning, Relay auto-tuning, Applications in industry.

3. Self-tuning Control
Self-tuning algorithms, Minimum variance and generalised minimum variance, Pole-placement
algorithms.

Case Study:

Individual assignment related to above methods. Students will write a report and present their
finding to the class

Method of Assessment:

Continuous assessment : 40%
Examination : 60%

Continuous assessment includes individual assignment and presentation by the students

Reference Books:
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L. Ljung, “System identification: theory for the user”, Upper Saddle River, N.J., Prentice Hall,
1999 (QA402. L59 1999)

C.C. Hang, T.H. Lee and W.K. Ho, “Adaptive control”, Research Triangle Park, N.C. Instrument
Society of America, 1993 (TJ217 . H37 1993)

Selected papers from IEEE Transactions and IEE proceeding and other relevant journals

P. E. Wellstead and Zarrop, W., “Self-tuning systems: control and signal processing”, Cichester,
England: New York; Wiley, 1991 (TJ217. W38 1991)

Rolf Isermann, “Adaptive Control Systems”, New York; Prentice Hall, 1992 (TJ217.173 1992)



SUBJECT DESCRIPTION FORM

Subject Title: Maintenance and Reliability Engineering  Subject Code: EE535

Number of Credits: 3 Hours Assigned:
Lectures and Tutorial . 33 hours
Industrial/Research Seminars : 6 hours
Site Visit ;3 hours

Responsible Staff and Department:

S.L. Ho, Electrical Engineering
Quentin Leung, MTRC

Pre-requisite: Nil Co-requisite: Nil Exclusion: Nil

Objectives:

1. To provide students with a comprehensive understanding on various maintenance management
processes;

2. To enable students to understand the impact of maintenance management on railway objectives
in safety, reliability and cost effectiveness;

3. To enable students to acquire knowledge and techniques in reliability engineering;

4. To equip students to make decisions on sound maintenance and reliability improvement; and

5. To enable students to apply the techniques in reliability engineering to railway operation.

Student Learning Outcomes:

Upon completion of the subject, the students are expected to:

Professional / academic knowledge and skills

1.
2.

3.

Identify the possible faults in railway systems and their impacts to the overall system reliability;
Develop fault trees for a sub-system in railways and apply various reliability models on fault
analysis;

Discuss system data collection for reliability assessment;

Evaluate maintenance schedules and assess the corresponding risk with appropriate technigues
and tools; and

Review the advantages and limitations on condition based monitoring maintenance, alternative
sourcing of inventory and maintenance outsourcing management for railway assets.

Attributes for all-roundedness

6.
7.

To be able to organise and present an assigned research topic; and
Recognise the importance to engage in self-learning on latest methodologies for system
maintenance management at this advanced level of study.




Syllabus:

Reliability Engineering

1.

Reliability Fundamentals

Reliability Mathematics, Failure Distributions, Causes of Failures and their treatment, Reliability
Apportionment and Prediction, Reliability Data Books, Data Recording and Corrective Action
System (DRACAS).

Reliability Analysis and Modelling Methods

Fault Tree Analysis, Failure Mode Effects and Criticality Analysis (FMECA), Reliability Block
Diagram, Reliability Growth Models - IBM and Duane Reliability Growth Modelling, Reliability
Testing, Monte Carlo Reliability Simulation, Weibull Analysis.

Maintenance Management

3. Maintenance Techniques and Tools
Maintenance as an essential element for Asset Management, Reliability Centred Maintenance as
a means for maintenance decision, Topics on Conditioned Based Maintenance.

4. Management for Business Performance
Computerized Maintenance Management System — from planning to implementation, Alternative
spare sourcing, Maintenance outsourcing management for railway assets.

Case Study:

Site Visits to MTRCL Depot
Industrial / Research Seminars

Method of Assessment:

Continuous assessment : 40%
Examination : 60%
Continuous Assessment may include test, assignments, student-led presentation

Textbooks:

el A

June 2008

J. Mouray, “Reliability Centred Maintenance”, 2" Edition, Industrial Press, 1997

J. Klion, “Practical Electronic Reliability Engineering”, Van Nostrand Reinhold, 1992

P.D.T. O’Connor, “Practical Reliability Engineering”, 3" Edition, John Wiley & Sons, 1994
C.E. Ebeling, “An Introduction to Reliability and Maintainability Engineering”, McGraw-Hill,
1997



SUBJECT DESCRIPTION FORM

Subject Title: Signalling and Train Control Systems  Subject Code: EE536

Number of Credits: 3 Hours Assigned:
Lectures and Tutorials : 33 hours
Industrial/Research Seminars : 6 hours
Site Visit ;3 hours

Responsible Staff and Department:

T.K. Ho, Electrical Engineering
L.Y. Lam, MTRC

Pre-requisite: Nil Co-requisite: Nil Exclusion: Nil

Objectives:

1. To provide students with a comprehensive understanding on the basic principles and terminology
of railway signalling;

2. To enable students to acquire knowledge on train control systems and their implications to safe
and efficient railway operation;

3. To enable students to understand the design processes of signalling layout and the control of
signals;

4. To provide students with the basic concepts on the principles, means, instrumentation and
commissioning of train detection and interlocking systems; and

5. To appreciate the structure and components of an automatic train control system.

Student Learning Outcomes:
Upon completion of the subject, the students are expected to:

Professional / academic knowledge and skills

1. Identify the functions, operation principles and key components of a signalling system;

2. Given track layout and signalling requirements, formulate a simple signalling layout;

3. Describe the train detection methodologies and implementation considerations, and compare
their advantages and limitations;

4. Compare between relay interlocking and processor-based interlocking, their safety principles and
commissioning plans; and

5. Explain the requirements and structure of an automatic train control system.

Attributes for all-roundedness

6. Be able to organise and present assigned research topics; and
7. Recognise the importance to engage in self-learning on latest technologies on railway signalling
systems at this advanced level of study.




Syllabus:

1. Basic Signalling Principles
Safe operation of trains, prevention of trains collision and locking of points and routes; type of
signalling, signal spacing and signalling layout; headways line capacity, headways for different
types of signalling systems, factors affecting headways; control table, conditions for setting of
routes, clearing of signals and locking of routes and points; aspect sequence, meaning of signal
aspect and the circumstances under which signals display.

2. Train Detection
Track circuit, axle counter and advanced detection system; track circuit bonding; track circuit
connections and maintenance of traction return at points and crossings.

3. Relay Interlocking
Interlocking implementation based on relays, safety principles; processor based interlocking,
interlocking implementation based on processors/computers, safety principles.

4, Principles of Testing
Competence, functional tests, scenario tests, independent test, test strategy, test plan,
commissioning plan, records.

5. Automatic Train Control System
Automatic train protection, automatic train operation and automatic train supervision.

Case Study:

Site Visits to MTR train control centres
Industrial / Research Seminars

Method of Assessment:

Continuous assessment : 40%
Examination : 60%
Continuous Assessment may include test, assignments and student-led presentation

Textbooks:
1. 0.S. Lock, “Railway Signalling”, 3" Edition, A & C Black, 1993
2. M.E. Leach, “Railway Control System”, 2" Edition, A & C Black, 1993

Reference Books / Journals:

1 Proceedings of International Conferences on Computers in Railways, WIT Press
2. Selected papers on IRSE Proceedings

3. IRSE Green Book No. 27 “Signalling the Layout”

4 IRSE Green Book No. 29 “Solid State Interlocking”
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SUBJECT DESCRIPTION FORM

Subject Title: Railway Vehicles Subject Code: EE537

Number of Credits: 3 Hours Assigned:
Lectures and Tutorials : 33 hours
Industrial/Research Seminars : 6 hours
Site Visit ;3 hours

Responsible Staff and Department:

S.L. Ho, Electrical Engineering
Simon Du, MTRC

Pre-requisite: Nil Co-requisite: Nil Exclusion: Nil

Objectives:

1. To provide students with a comprehensive understanding on design and applications of railway
vehicles;

2. To ensure the students aware of the current state-of-the-art on design, operation and maintenance
of railway vehicles in Hong Kong and overseas;

3. To enable students to understand the procurement process of railway vehicles and the necessary
management;

4. To acquire knowledge on the components in railway vehicles and their modelling for analysis;
and

5. To appreciate the testing standards for vehicles; and the inspection and quality control measures.

Student Learning Outcomes:

Upon completion of the subject, the students are expected to:

Professional / academic knowledge and skills

1.
2.

3.

4.

5.

Identify various types and configurations of railway vehicles;

Discuss the design principles and system performance of railway vehicles and be aware of the
latest development in the technology;

Elaborate on the project management process for railway vehicle procurement and devise
feasibility study and maintenance planning;

Apply appropriate modelling for vehicles, body design and train dynamics in vehicle
performance analysis; and

Given the acceptance standards, formulate tests and inspection for quality control purposes.

Attributes for all-roundedness

6.
7.

Appreciate the role of engineers on matters other than technical issues; and
Recognise the importance to engage in self-learning on latest technologies on railway vehicle
design at this advanced level of study.




Syllabus:

1. Project Management for Procurement of Railway Vehicle

Planning and feasibility study, System selection, definition of vehicle, specification, design
management, testing and commissioning, maintenance planning.

2. Railway Vehicle Design and Development

Types and configurations of railway vehicles, design principles, system performance, Interface
and environmental considerations, modern development.

3. System Description and Mechanism Design

Carbody, bogie, coupler, door, brake, pneumatics, air-conditioning, traction and control,
pantograph, auxiliary equipment.

4, Vehicle Modelling and Gauging

Rail vehicle components, suspension system, modelling of vehicles and analysis, kinetic
envelope, load gauge.

5. Vehicle Structures and Dynamics

Body shell design, load cases, structural testing and analysis, fundamentals of train dynamics,
wheel rail interface, track geometry effect, derailment prediction.

6. Vehicle Acceptance and Testing

Acceptance standards, type test, inspection and quality control, static testing, dynamic runs,
shakedown operation and reliability monitoring.

Case Study:

Site Visits to MTRCL Depots
Industrial / Research Seminars

Method of Assessment:

Continuous assessment : 40%
Examination © 60%
Continuous Assessment may include test, assignments and student-led presentations

Textbooks:

1. V.K. Garg and R.V. Dukkipati, “Dynamic of Railway Vehicle Systems”, Academic Press, 1984

2. A.H. Wickens, “Fundamentals of Rail Vehicle Dynamics: Guidance and Stability”, Swets &
Zeitlinger Publishers, 2003

3. M.A. Crisfield, “Finite Elements and Solution Procedures for Structural Analysis”, Pineridge
Press, 1984

Reference Books / Journals:

1. Selected papers from the Proceedings of IMechE Part F - Journal of Rail and Rapid Transit
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SUBJECT DESCRIPTION FORM

Subject Title: System Assurance and Subject Code: EE538
Risk Management in Railways
Number of Credits: 3 Hours Assigned:
Lectures and Tutorials : 33 hours

Industrial/Research Seminars : 9 hours

Responsible Staff and Department:

T.K. Ho, Electrical Engineering

Y.T. Tai, MTRC

Pre-requisite: Nil Co-requisite: Nil Exclusion: Nil

Objectives:

1. To provide students with a comprehensive understanding on the relationship between railway
safety and service performance objectives and application of methodologies of system assurance
and risk management;

2. To enable students to acquire knowledge on the key management processes and analysis
techniques adopted in various project phases;

3. To enable students to apply international standards on railway system assurance and risk
management;

4. To allow students to appreciate the importance of safety in railway operation and the required
organisation for hazard management; and

5. To enable students to acquire hand-on experience from railway operators on system assurance

and risk management practices.

Student Learning Outcomes:

Upon completion of the subject, the students are expected to:

Professional / academic knowledge and skills

1.

2.

3.

4.

5.

Identify safety performance indicators and the risk management principles to produce such
indicators;

Given a railway sub-system, devise the simple risk ranking and matrices; and carry out hazard
operability study;

Conduct various system assurance analyses with different techniques to ensure fulfilment of
international standards for different purposes;

Organise safety committees, formulate system assurance programme planning and develop safety
cases; and

Analyse the collected safety statistics and plan the hazard registration system.

Attributes for all-roundedness

6.
7.

Appreciate the management skills required in engineering systems; and
Recognise the importance to engage in self-learning on latest technologies on railway systems at
this advanced level of study.




Syllabus:

1. Risk Management Principles
Railway safety performance, life cycle safety management process, ALARP (As Low AS
Reasonably Practicable) principle, societal perception of risk, risk ranking and matrices, closed
loop risk management process, tolerability of risk and formulation of risk criteria, value of
preventing a fatality, equivalent fatality, risk mitigation principle.

2. System Assurance Analysis Technigues and Standards
Hazard and operability study, use of guidewords in identification of hazards, fault tree analysis,
event tree analysis, cause-consequence analysis, preliminary hazard analysis, operation and
support hazard analysis, cost benefit analysis, qualitative and quantitative risk analyses, system
safety modelling, classification of safety critical items, human error & system safety, safety
integrity level & software, MIL STD 882D, IEC 61508, EN50126, BS 5760.

3. Organisation & Programme Management
Safety committees, system assurance programme planning, structure of system safety
report/safety Case, in-service safety risk monitoring programme, collection and use of safety
statistics, hazard registration system, hazard management organisation.

Case Study:

MTRCL System assurance practices
Industrial / Research Seminars

Method of Assessment:

Continuous assessment : 40%
Examination : 60%
Continuous Assessment includes test, assignments and student-led presentation

Textbooks:

1. D.J. Smith, “Reliability, Maintainability and Risk”, 5" Edition, Butterworth-Heinemann, 1997

2. J.D. Andrews and T.R. Moss, “Reliability and Risk Assessment”, Longman, 1993

3. F. Redmill, M. Chudleigh and J. Catmur, “System Safety: HAZOP and Software HAZOP”,

Wiley, 1999

Reference Books / Journals:

1.

2.
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EN50126:1999 “Railway applications — The specification and demonstration of Reliability,
Availability, Maintainability and Safety”
MIL-STD-882D “Standard Practice for System Safety”, Department of Defence, USA





