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TUM Asia Technische Universität München (TUM)  
Through TUM’s unwavering commitment to the 
betterment of society, TUM Asia was set up in 2002 
as the first academic venture abroad by a German 
university. Today, TUM Asia offers standalone and 
joint Bachelor and Master programmes in Singapore 
together with partner universities such as National 
University of Singapore (NUS), Nanyang Technological 
University (NTU) and Singapore Institute of Technology 
(SIT). 

A close cooperation with key industry players helps 
to ensure that the curriculum stays relevant and 
practical to the needs of the industry. Together with 
the unique combination of German engineering with 
Asian relevance, TUM Asia’s graduates are equipped 
to enter both industry and research sectors on a 
global level. With over a decade of experience, TUM 
Asia continues to provide quality higher education 
programmes suited to the needs of the industry in Asia.  

In 2015, over one thousand students have come 
through the doors of TUM Asia and currently ply their 
trades in top research institutes and companies across 
the globe.

 
Technische Universität München (TUM) is one of 
Europe’s leading research universities, with around 500 
professors, 10,000 academic and non-academic staff, 
and more than 37,000 students. Its focus areas are the 
engineering sciences, natural sciences, life sciences 
and medicine, reinforced by schools of management 
and education. 

TUM acts as an entrepreneurial university that promotes 
talents and creates value for society. In that it profits 
from having strong partners in science and industry. It 
is represented worldwide with a campus in Singapore 
as well as offices in Beijing, Brussels, Cairo, Mumbai, 
and São Paulo. 

Nobel Prize winners and inventors such as Rudolf Diesel 
and Carl von Linde have done research at TUM. In 2006 
and 2012 it won recognition as a German “Excellence 
University.” In international rankings, TUM regularly 
places among the best universities in Germany.



Duration of the Programme: 18 months

Arrival in 
Singapore

• Business & 
Technical English
• Core Modules
• Lab Modules
• Fundamentals 

of Business Ethics

• Core 
Modules
• Elective 
Modules

• Fundamentals of 
Business Ethics

Internship Master Thesis 
at TUM, a 
relevant 

company, or 
research 
institute

End of 
Programme

4 MonthsAugust 5 Months 3 Months 6 Months Graduation

Master of Science  
Power Systems & Energy Management

TUM Asia’s Master of Science in Power Systems &  
Energy Management (MSc in PSEM) equips students  
with the academic proficiency and hands on  
knowledge required by power generation, transmission, 
distribution and grid integration in the power industry,  
electromobility, and the management skills required  
in the energy market. 
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MASTER DEGREE
Conferred by Technische Universität  
München (Germany), the #1 University in 
Germany.+ 

3 SEMESTERS
Full-time research and application  
focused programme, inclusive of  
internship experience and Master  
Dissertation writing

INDUSTRY RELEVANCE 
Our professors are actively involved in 
research and cooperation projects with 
leading industrial companies, allowing 
them to base the curriculum around 
the latest technological trends and  
knowledge

GLOBAL OPPORTUNITIES
You are able to complete your  
Internship and Thesis in Munich, Singapore 
or anywhere in the world, to look for job 
opportunities globally

COURSE OUTLINE

45
8

Contact hours for every Core & 
Elective Module

Core Technical Modules to be  
completed by every student

14 The student has to complete 14 
modules in 2 semesters 
(8 Core Modules, 5 Elective Modules,  
1 Business & Technical English Module)
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Module Synopsis 
energy sources, i.e. wind energy turbines and systems,  
solar photovoltaic devices and systems. Practice in system- 
level designs, analytical design and analysis and modeling and  
simulation. The students learn through hands-on sessions using  
commercial software and through comprehensive case studies  
on solar energy systems. 
Laboratory 2 Energy Storage Systems
The practical course “Energy Storage Systems” covers selected 
topics in the form of experiments. Beside fundamental topics like  
measurements of standard parameters such as capacity, energy  
content, capability and efficiency. Up to date research topics will be 
discussed as well (e.g. electrochemical impedance spectroscopy  
modelling, safety aspects). The experiments will be mainly  
conducted on battery storage, but double-layer capacitators will  
be investigated as part of the practical course as well.  

Elective Modules*
Introduction to Business Logistics and Supply Chain 
Management
Introduce students to the broad field of logistics in the global  
business world, as well as to the academic field of logistics  
research. Developing awareness for the real world relevance and  
complexity of logistics and supply chain management; introduce  
current definitions and meanings of logistics; get familiarity with the 
elementary “Logistics - Flow Management” concept and its practical 
applications at an introductory level. Part A: footprints of logistics,  
evolution of the field and concepts. Part B: developing the “Logistics 
Perspectives”: a  way of looking at the business world - a conceptual  
map. Part C: now logistics from “The bottom up”: building blocks  
of logistical systems and the management challenges of operating  
them. Part D: on the life-cycle of logical systems: configuration,  
programming, mobilization and rationalization.  

Industrial Energy Economics
First the methodological procedures of industrial assessments will 
be presented and supported by several practical examples. Next to 
the operational analyses of energy consumption and energy costs, 
measurements for the efficient use of energy will be shown. Further 
important aspects are the integrated assessment of the respective  
situation as well as the set-up and optimization of an industrial  
energy management system. Then, the basics for conducting life  
cycle assessments (LCA) and eco-audits are taught. The focus 
will be on the ecology of the mass and energy flows during the  
production process. LCA results for energy carriers and different 
products will be presented and exemplified on a life cycle inventory  
level. Furthermore, based on the regulation for eco-audits the  
procedure and functions of an environmental management system and 
an environmental audit will be explained.  For a better understanding 
of political measurements also the key issues of the Kyoto protocol 
and the principles of emission trading systems will be dealt with. 

Introduction to Law for Engineers
Introduction. Contracts (sales contracts, service contracts, employment  
contracts, co-operation agreements, licence agreements). Quasi  
contractual obligations. Contract interpretation. Excuses for non- 
performance of contracts, breach of contracts, remedies. Tort law & 
Intellectual Property infringement. Standard legal business situations 
for R&D engineers and related pitfalls.

Project Management 
Project management concepts. Needs identification. Planning. Sched-
uling. Cost and schedule control. Supporting issues. 
Business Ethics
� Aspects of Asian and European Relations Today
� Cultural, Social & Economical Aspects of Globalization

Selected Chapters In Management
� Selected Topics in Business Administration
� Selected Topics in Business Management

Core Modules
Introduction to the Power Systems
Structure of the power system: generation, transportation and  
distribution and electricity consumption. Introduction to typical power  
plant types including new renewable technologies. Description of 
the transport, distribution and control philosophy. Introductionto the  
electricity demand, especially due to new electronic services.  
Fundamental terms of energy economy and electricity markets.  
Introduction into smart grids.  
Power Electronics
Introduction to power converters, design of power circuits  
including inverters, rectifiers, and DC-DC converters; analysis and  
design of magnetic components and filters; and characteristics of  
power semiconductor devices. Thermal management of power  
converter systems. Packaging and reliability issues and failure studies. 
Application examples such as motion control systems, power supplies 
and drive systems. 
Power Transmission and Distribution
Introduction to load flow analysis. Elements of power systems:  
overhead lines and cables, transformers, compensator, generators,  
loads. System admittance matrix, iterative load flow analysis by  
Gaussian method. Load flow analysis by Newton-Raphson- 
Method. Optimal power flow and state estimation. Representation of  
lines: Short, medium and long lines. Symmetrical components by  
Fortescue. Parameters of lines and cables. Overhead lines and  
problems with lightnings, wave propagation, lightning arrestors and  
isolation coordination. Practical programming of problems of power 
transmission. 
Electrical Energy Storage Systems
The first part of the lecture is related to energy storage  
fundamentals, whereas the second part describes existing and  
future electric energy storage technologies. Part 1 (General energy  
storage fundamentals): introduction; definitions of energy, power  
related values; definition of state variables, as state of charge,  
state of health etc.; abstract storage model; efficiency of storage  
systems; cycling models/description; storage cost calculation. Part  
2 (Storage technologies): mechanical (static) storage systems  
(compressed air, pumped hydro); mechanical (kinetic) storage  
systems (fly wheel); direct electrical storage systems; battery  
storage systems; chemical based storage systems. 
Electromobility as a Component of Energy Efficiency
Analysis of the load infrastructure under the basic conditions of 
different structures. Communication between vehicle, grid and 
the battery management system. Basic knowledge of different  
electrical drive systems. Analysis of different storage systems in the 
vehicle. Communication between vehicle and load infrastructure.  
Structure of the load infrastructure. Integration of the electric  
vehicles in smart grid. View of economy of different electrical  
mobility concepts. Safety aspects in the electrical mobility.

 Renewable Energy Systems & Grid Integration of  
Renewable Energies
Introduction to energy conversion concepts, primary energy carriers,  
potentials, turbines and generators. Distinction between sources  
of renewable energies. Technological overview on power generation.  
Wind energy: resource measurement, prediction, wind turbines, new  
designs, potentials, technologies. Ocean energy: tidal and wave  
energy, resource, devices. Solar thermal concepts and photovoltaic  
cells. Electrical systems of wind turbines. Grid connectivity of  
renewable energy. Grid compliance and Grid codes. 
Laboratory 1 Design of Energy Systems 
Theoretical concepts on clean and renewable energy sources. A first-
pass overall system-level design to assess the performance of energy  
production. Hands-on design and analysis opportunities on  
critical sub-systems, for example, the electrical systems for a  
wind turbine, or the maximum power point tracking for a  
photovoltaic system. Simulation and verification techniques using  
industrial standard software. Study of clean and renewable  

*Disclaimer: Elective modules available for selection are subject to availability. Unforeseen circumstances that affect the availability of the module include an insufficient number of students taking 
up the module and/or the unavailability of the professor. TUM Asia reserves the right to cancel or postpone the module under such circumstances.
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Admissions Information  

APPLICATION FEE

TUITION FEES

PAYMENT OF TUITION FEES

S$79 (inclusive of GST) 
or Euro 52 is payable 
for each application per 
programme

A Total of Euro 19,000*
Tuition fees includes teaching fees, examination fees, internet access on 
campus, laboratory expenses and cost of mandatory events. Expenses 
excluded from this fee and to be borne by students include: airfare, 
accomodation, and living expenses. The tuition fee will be paid in 3 
installments.

TO APPLY
Applications open 1st November every year. Apply online at www.tum-asia.edu.sg.

ADMISSION CRITERIA*
• Hold a minimum 3-year Bachelor Degree in Physics, Electrical, Mechatronics, or equivalent degree in other relevant  
   disciplines
• Submit one (1) copy of Official or Provisional Bachelor Degree Certificate** and one (1) copy of Official or  
Provisional Academic Transcript** (Documents must be a certified true copy or notarised / attested copy format)

• Submit two (2) Recommendation Letters from two (2) different Professors or Employers
• Submit one (1) A4-page Letter of Motivation that indicates the reason(s) you are interested in the programme you 
applied for
• Submit one (1) Curriculum Vitae / Resume
• Submit one (1) Passport-sized photograph** and one (1) Passport Biodata Page photocopy (the passport page with 
your personal particulars)

• TOEFL / IELTS (Required for applicants whose native tongue or medium of instruction from previous studies is not in English)

• Akademische Prüfstelle (APS) certificate (Required for applicants who hold a degree from China, Vietnam, or Mongolia)

   TOEFL Requirements: Minimum 605 for the Paper-Based test / 234 for the Computer-Based test / 88 for the Internet-Based Test 
   IELTS Requirements: Overall IELTS results of at least 6.5 

Important: Documents that are not in English must be translated by a certified translator 

*Find out about the full application process on www.tum-asia.edu.sg/application-process

**All applicants are required to submit an additional of two (2) certified-true copies of Official or Provisional Bachelor Degree Certificate, two (2) copies 
of Official or Provisional Academic Transcript, and three (3) passport-sized photographs when you have accepted the offer of admissions and are being 
matriculated into our programme

* Tuition fees are accurate as of 1 September 2015. Tuition fees are subject to revision due to currency fluctuations, at the discretion of TUM Asia. 
Fees quoted are inclusive of 7% Singapore’s Government Goods & Services Tax. Please refer to www.tum-asia.edu.sg/MScfees for the latest tuition 
fees.



Dr. Tobias Massier 
Principal Investigator, TUM CREATE

Entrepreneurial Thinking and Engagement
Globalization is now an inevitable force that is here to 
stay. At TUM Asia, our classroom reflects this diversity 
with an enrolment of over 28 nationalities. This means 
that we foster a vibrant learning environment where the  
student learns not only from the textbook but also through 
the lives of their counterparts. Classroom ideas are  
synthesized across the diverse economic realities and 
students learn to see from multiple vantage points,  
creating a capacity to solve problems in creative ways. 
The unique 18 month degree equips the student with 
not only technical and scientific knowledge, but with an 
enriched curriculum composed of business and cultural 
modules.

Studying at the Technische Universität München Asia 
“Talents Are Our Assets, Reputation Is Our Return” 

Highest International Standards
You will be studying with the world’s best professors 
from TUM, as well as experts from the industry.  Not 
only will the student benefit from professors who are  
actively involved in research, one will also receive a  
holistic learning experience with the engagement of local  
lecturers from academia and industry. Majority of our  
modules are covered by professors who fly in from  
Germany on an exclusive teaching basis, to ensure that 
students get the undivided attention of their lecturers. 
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TUM CREATE - Centre for Electromobility 
TUM is known for its research capabilities and strength 
in innovation. As such, TUM Asia spearheaded  
the set up of TUM CREATE as a base of research in 
Singapore. TUM Create is a joint programme between  
Technische Universität München (TUM) and Nanyang 
Technological University (NTU). The electromobility  
institute brings together the expertise and innovation  
of Germany and Singapore, to drive innovation to shape  
the future of sustainable mobility by tackling issues  
ranging from the molecues to the megacity.  
Graduates from the TUM Asia Master programmes  
have the opportunity to apply for positions at  
TUM Create, especially if your interest lies in research/
electromobility. 

“The PSEM Master programme 
equips you with knowledge in both 
the technical and management side 
of Power Systems. As an all-round 
engineer, you will be able to master 
future challenges that future power 
systems will bring about. 



“
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DID YOU KNOW THAT MOST OF SINGAPORE’S ELECTRICITY 
IS GENERATED FROM NATURAL GAS, A RELATIVELY CLEAN 
FOSSIL FUEL? 

Alternative Energy: Singapore’s 
Environmental Commitment
Singapore is the leading clean energy hub in the  
region and the prime location for major cleantech  
companies. Singapore’s strengths in manufacturing  
sectors such as electronics, precision engineering  
and chemicals, connectivity with regional markets,  
access to skilled international talent, and extensive  
supplier base are beneficial to cleantech companies.  
Singapore aims to further develop its cleantech  
industry due to rising energy demands, climate  
change concerns and rapid technological advances.  
Other important growth areas are electromobility,  
smart grids, green buildings, and energy efficiency. 

Singapore is 1 of the most densely populated 
countries in the world. This creates a growing 
need for environmentally sustainable engineering 
solutions to support the driving demand for energy 

Using electric vehicles will effectively result in a 
66% reduction of carbon emissions in  
comparrison with petrol and diesel vehicles

The manufacturing sector accounted for 39% 
of total energy usage and household power 
accounted for 17%

Singapore set aside $20 million to support 
infrastructure development and to analyse the 
robustness, cost effectiveness and the 
environmental impact of electric-powered 
vehicles in tropical climatesThe Electrical Industry in Singapore

Around the world, governments are stepping up the  
effort to design sustainable electrical power systems and 
networks to reduce reliance on fossil fuels. Singapore is 
actively exploring opportunities in promoting sustainable 
growth for the energy industry. As a limited land mass 
that is subject to rapidly fluctuating weather patterns, 
Singapore needs to address the challenge presented  
by an intermittent supply of solar energy. Singapore 
is conducting research into novel kinds of control and  
optimization platforms, piloting smart meters, building 
energy management systems, demand response and 
electric vehicles as part of the overall national testbed in 
smart grids. 

Graduates Employability

1
5

Batteries are the major means of energy storage 
for vehicle electrification. Lithium-ion batteries are 
used as they hold 5 times the specific energy & 10 
times of specific power compared to conventional 
lead batteries

20
39
66

Graduates in Power Systems and Energy  
Management can seek employment not just in 
Singapore, but all over the world. They are able 
to work as engineers, analysts, and managers in 
the energy industry

Our graduates are equipped with the latest  
knowledge and skills they need to make 
sound decisions in a rapidly changing electrical  
industry, while handling energy-focused projects

Our graduates may further their research in the 
energy field by considering a PhD

Prof. Dr. Thomas Hamacher 
Renewable and Sustainable Energy Systems, TUM

“Power systems are expected to  
undergo major transitions in the 
coming decades in South East Asia 
to create a sustainable system  
which covers increasing demands,  
reduces negative environmental  
impacts and health impacts. This  
requires many engineers with  
visions and the ability to overlook  
the whole complexity of the power  
system which goes well beyond the  
classical engineering skills. 

The total energy inputs in the electricity  
generation sector increased by more than 
16% from 2009 to 201316
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