
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

WP1  

Gap Analysis, Market Needs Analysis of  

Renewable Energy Technologies in Sri 

Lanka and Benchmarking with the Best 

Practices in Europe 



1 

 

Contributors  
 

Section University / Institute 

Section 01 
University of Jaffna (UoJ):  

Uthayasooriyan Anuraj, Vinothine. S, A. Atputharajah, M. K. Ahilan 

Section 02 

Glasgow Caledonian University (GCU): Mohamed Emad Farrag, Muditha 

Kulatunga, Ahmed Aboushady, Azmy Gowaid 

Universitatea Valahia Targoviste (UVT):  

Diana Enescu, Gabriela Mantescu 

Politecnico di Torino (POLITO):  

Filippo Spertino, Gianfranco Chicco, Alessandro Ciocia, Stefania Fichera 

University of Northumbria at Newcastle (UNN):  

Krishna Busawon, Faheem Ahamad Malik 

Section 03 

Glasgow Caledonian University (GCU): Mohamed Emad Farrag, Muditha 

Kulatunga, Ahmed Aboushady, Azmy Gowaid 

Universitatea Valahia Targoviste (UVT): Diana Enescu, Gabriela Mantescu 

Politecnico di Torino (POLITO):  

Filippo Spertino, Gianfranco Chicco, Alessandro Ciocia, Stefania Fichera 

              University of Northumbria at Newcastle (UNN):  

Krishna Busawon, Faheem Ahamad Malik 

Section 04 

University of Ruhuna (UoR):  

Udayanga Galappaththi, K.J.C. Kumara, M.T.T. Ranjan, Sumith Baduge 

Sri Lanka Energy Managers Association (SLEMA):  

Chamila Delpitiya, Thedani Lional, Nimal Perera, Namiz Musafer, Udana 

Rathnayake 

Section 05 
University of Ruhuna (UoR):  

Udayanga Galappaththi, K.J.C. Kumara, M.T.T. Ranjan, Sumith Baduge 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 

 

 

EXECUTIVE SUMMARY  

The geographical position in the vicinity of the equator and being an island nation has allowed Sri Lanka 

to possess a plethora of highly potent renewable energy sources. Traditionally, significant attention has 

been paid to hydropower generation, and as a result, hydropower infrastructure is now at its peak. More 

modern renewable energy options like solar-electrical, solar thermal energy generation and wind-

electrical power generation have also attracted and captured public attention. Figure E.1 visualizes the 

overall energy generation (electricity and industrial applications combined) in Sri Lanka (Sri Lanka 

Sustainable Energy Authority, 2018). This ultimately means that the Sri Lankan renewable energy 

sector must be adequately reinforced to cater for the energy demand.  

 

Figure E.1: Breakdown of overall energy balance in Sri Lanka 

The over-dependency on imported fossil fuels must be diminished and eventually eliminated to restrain 

the enormous money flow pumped into purchasing them. Moreover, Sri Lanka bears a relatively low 

energy intensity of economy index (around 0.47 TJ energy to produce 1 million rupees of Gross 

Domestic Product - GDP). Thus, the efficiency in Sri Lankan energy operations and systems is in 

desperate need for improvement too (Ministry of Power,2019). In this context, the overall renewable 

energy industry must undergo adequate reforms if the country is to exploit its inherent resources fully.  

The main reason for this much-needed reform is the lack of technical awareness among Sri Lankan 

professionals who can enhance the renewable energy sector through a paradigm shift. Considering all 

the above issues and possible means available to counter them, it is imperative for Sri Lankan 

professionals to possess adequate knowledge in the energy/renewable energy sector.  



3 

 

This gap analysis should lay the foundation for the first generation of “energy-aware” professionals. 

This project (Training Hub for Renewable Energy Technologies) addresses this existing knowledge and 

skill gap of Sri Lanka. It is expected to use the best practices of current European Union countries for 

addressing the identified knowledge and skill gaps with reference to renewable energy related 

technologies within Sri Lanka.  

The assessment shown in this report is based on the partitioning of the learning activity that concern 

Renewable Energy Technologies at three different levels: 

• Technician level 

• Engineer level 

• Manager level 

Moreover, the institutions that provide the specific learning are partitioned into: 

• European Higher Education Institutes  

• European Training Centres 

This report consists of five sections. It illustrates the opportunity of using existing European expertise 

in the area of renewable energy technologies to address the knowledge and skill gap in Sri Lanka.  

1. Section 1 of this report illustrates the current renewable energy-related modules/courses 

offered by the Sri Lankan Higher Education Institutes (HEIs). The courses/programmes can 

be viewed as follows: 

➢ National Vocational Qualification (NVQ) courses. The Sri Lanka Sustainable 

Energy Authority SEA has introduced 11 competency standards focusing on solar PV 

technology to provide training mainly for technicians involved in subjects ranging from 

installation to maintenance and monitoring. Two certificates are issued based on NVQ 

levels: 

○ NVQ Level 3: National certificate at NVQ Level 3 in the Occupation of Solar 

Photovoltaic Systems Installer. 

○ NVQ Level 4: National certificate at NVQ Level 4 in the Occupation of Solar 

Photovoltaic Systems Technician. 

➢ Bachelor of Science (BSc) level courses: there is no structured programme on 

renewable energy. Individual courses are offered in different institutions, for 20 courses 

in the Faculties of Engineering of 7 Sri Lankan Universities. For each course, the 

institution, course name, number of credits, intended learning outcomes and career 

opportunities are listed in the report.  

➢ Master of Science (MSc) level courses: energy-based programmes with individual 

renewable energy courses. 
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○ University of Jaffna: Master of Clean Energy Technologies (1 year). 

○ University of Moratuwa: Master of Engineering (24 months part-time, 12-15 

months full-time) and Postgraduate Diploma in Energy Technology (12 

months part-time). 

○ University of Peradeniya: Postgraduate course in Renewable Energy and 

Alternative Energy Sources (3 credits - Lectures+Tutorials- 36 hrs. and 

Practicals+Assingments- 18 hrs.)  

○ Open University of Sri Lanka: Master of Energy Management (1 year). 

 

2. Section 2 of this report illustrates the existing renewable energy-related modules/courses 

offered by European HEIs. At each level, the duration of the modules (in hours) is rather 

heterogeneous in the different cases, so it is not reported here. The main findings of this section 

include:  

a)   At the Technician level: short courses are mainly proposed to provide skills to work 

in the installation, commissioning or maintenance of renewable energy technologies. 

These short courses contain some modules, each of which refers to dedicated content. 

The outcome of these courses is the release of a certificate for technicians in the 

specific domain of activity. The main short courses refer to general aspects of 

renewable energy, solar photovoltaic (PV) systems, wind systems, and other systems. 

Some relevant contents of the modules included can be summarised as follows: 

o   Renewable energy: The energy problem and renewable energy sources; sources and 

technology associated with wind energy, solar, hydro, tidal, wave, bioenergy, and 

geothermal; differences between conventional plant and renewable energy sources.  

o   Solar PV systems: Basics and functionality of solar cells and PV systems; PV plant 

operating modes and grid connection; requirements for storage systems or battery 

systems; installation guidelines and standards; assembly systems and statics; 

standards and guidelines for licensing and installation (e.g., fire, lightning, surge 

protection); practical exercises in measuring methods on existing sample systems; 

installation of a PV system, cabling, inverter, and AC supply; mounting systems 

and building integration of PV systems; maintenance, fault finding and repair; 

schedule of inspections; commissioning and client hand-over. 

o   Wind systems: Wind and its characteristics; wind technology, machines, and systems; 

principles of operation and components of a wind turbine; onshore and offshore 

wind plants; construction and operation of wind power plants; maintenance of wind 

farms. 
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b)   At the Engineer level: dedicated courses are proposed to provide skills in the design 

and planning of standalone and grid-connected renewable energy technologies, 

including compliance with grid codes and a view on the research topics and prospects 

in the field. The certification obtained depends on the fact that the courses are part of 

a University programme of study, or a Master course targeted at students who already 

hold a Bachelor of Science (B.S.) or a Master of Science (M.Sc.) degree. The main 

short courses found refer to general aspects of renewable energy, solar photovoltaic 

(PV) systems, and wind systems. Some relevant contents of the modules included can 

be summarised as follows: 

o   Renewable energy: Introduction to renewable energy; Energy in buildings; Solar 

thermal energy principles; Solar photovoltaics principles; Bioenergy; 

Hydroelectricity; Tidal power; Wind energy; Geothermal energy; Environmental 

impact; Grid integration issues (grid code, control systems, connection issues). 

o  Solar PV systems: Technical fundamentals of solar energy; Current situation, 

development prospects and regulatory framework; Solar radiation: meteorological 

concepts, energy characterization; Solar measurements, databases, and maps; 

Statistical analysis; Solar resource forecasting; Modelling tools; PV materials and 

technologies; PV panels and connections; The current-voltage characteristic curve 

(I-V curve) and the equivalent circuit of the solar cell; PV cell aging; PV structures; 

Standalone and grid-connected PV plants; Inverters for PV systems; Storage 

systems; Monitoring systems; Control systems; Maximum power point tracking; 

Self-consumption facilities; Economic feasibility; Photovoltaic plant sizing: 

Photovoltaic parks; Environmental impact; Impacts of PV systems on power 

networks. 

o Wind systems: Technical fundamentals of wind energy (aerodynamic and 

meteorological concepts); Current situation, development prospects and regulatory 

framework; Wind energy characterization; Measurement and statistical analysis; 

Wind resource forecasting; Modelling tools; Principles of operation and 

components of a wind turbine; Types of wind turbines and their technological 

evolution; Construction and operation of wind farms; Wind energy converters; 

Equivalent circuits of induction and synchronous machines; Power curve as a 

function of wind speed; Control and operational management of wind turbines and 

wind farms; Impacts of wind power on power networks; Energy storage; Technical 

and economic aspects of grid integration. 

o   Other systems: Solar Thermal Energy Technology; Fundamentals of Solar Thermal 

Collectors; Design of Solar Thermal Systems; Low energy building. 
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c)    At the Manager level: the courses aim at providing managerial skills through the 

study of planning and integration aspects with economic and financial contents, risk 

analysis, energy efficiency, environmental impact, maintenance requirements and 

condition monitoring. Depending on the admission requirements, the certification 

obtained can be equivalent to post-B.S., post-M.S., or MBA (Master of Business 

Administration). Some relevant contents of the modules included can be summarised 

as follows: 

o   Renewable energy: Fundamentals of energy; Energy, development and environment; 

Efficient use of energy; Policies, incentives and market of the energy sector; 

National and international market and future development prospects; Electricity 

from non-PV renewable sources; Energy economics and finance; Energy 

accounting; Organization and management; Authorization processes of plants; 

Urban qualification; Environmental sustainability; Risk management; Financial 

sustainability: budget and profitability; The regulatory framework and business 

models for financing interventions; Communication and marketing. 

o   Renewable energy technologies: Solar PV systems; Wind systems; Solar thermal 

energy; Heat pumps; Biomass energy; Biofuels. 

 

3. Section 3 of the report indicates the activities within the renewable energy training centers in 

Europe, including infrastructure. The training courses seek to train professionals with 

hard/soft skills and address different levels and professional figures, deepening the knowledge 

and techniques to develop and implement renewable energy in different sectors: 

administration, business or energy industry. The most important European centres, specialized 

in the renewable sector, broken down by countries or consortia, are described in the report. 

Notes on laboratories and testing activities are included as well.   

 

4. Section 4 of the report analyses the existing knowledge and skill gaps of the Sri Lankan 

renewable energy sector with reference to three levels (1) Technician Level, (2) Engineer 

Level, and (3) Engineering Manager Level. The gap analysis conducted provides an insight 

into the Sri Lankan energy scenario and addresses the institutional void that is associated with 

the lack of Renewable Energy literacy among professionals. Some major challenges identified 

by the Sri Lankan government emphasize the value of this gap analysis. The whole process 

associated with the gap analysis aims to directly address two main objectives set at the 

initiation of the Three Lanka project, namely, (i) develop comprehensive gap analysis of the 

renewable energy sector skills shortages in Sri Lanka, and (ii) offer quality teaching and 
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Continuous Professional Development (CPD) courses for those seeking skills, or to update 

skills and knowledge, required to work in the renewable energy sector. In addition to the main 

objectives, some specific local objectives, also set up at the beginning, are addressed in this 

section:  

A. Propose a set of short courses related to the Renewable Energy sector that will 

convey knowledge and bridge the knowledge gap (Technical and management 

awareness of the Renewable Energy sector); 

B. prepare a survey and let the professionals vote on their preferred short courses; 

C. Provide indications to develop the fundamental curricula for the most preferred 

short courses at the three levels. 

The short courses related to Renewable Energy were classified into ten major domains: 

1) Sustainable Energy: Design a Renewable Future 

2) Sustainable Business in the Renewable Energy Sector 

3) Management of Renewable Energy Systems: Society and Technology Interactions 

4) Sustainable Action: Solutions for a Changing Planet 

5) Incorporating Renewable Energy in Electricity Grids and Other Traditional 

Energy Systems 

6) Energy, Environment, and Lifecycle Analysis 

7) Renewable Energy and Green Buildings 

8) Solar Energy Systems 

9) Wind Energy Systems 

10) Biomass and Other Thermal Energy Systems 

Three distinctive online Google Forms were developed for the data collection process. Each 

form was designated to a single group of professionals. Only the short course lists included in 

those forms were different while the flow was kept the same (Figure E.2). 

A total of 246 professionals from all three categories participated in the questionnaire. The 

breakdown of the participants by their respective profession is represented in Figure E.3. 

A majority fraction from each professional category responded in favour to follow further 

studies in renewable energy technologies, in the form of short courses (Table E.1). The 

Technician category had the highest percentage of the favourable fraction. A few not 

interested participants were found in the Engineer category. Since some of the survey 

candidate engineers may have undergone extensive training in the renewable energy field, this 
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could be justified.  

 

 

Figure E.2: The flow of the questionnaire 
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Figure E.3: Total participation by profession 

Table E.1: Percentage of preferability to follow short courses in the Renewable Energy field 

  Highly 

interested 

Somewhat 

interested 

Neutral Not interested 

Technicians 79% 11% 10% 0% 

Engineers 64% 32% 1% 3% 

Project Managers 76% 20% 4% 0% 

 

The primary outcomes of the questionnaire are as follows (full details on the votes are provided 

in the report): 

◆ The Technicians voted for domain 8 (Solar Energy Systems) more favourably. Since 

solar energy is thriving in Sri Lanka, the technicians might have seen good 

opportunities for them with increased knowledge in that field.  

◆ Engineers and Project managers voted more favourably for domain 7 (Renewable 

Energy and Green Buildings). With the progressively developing urban infrastructure, 

Sri Lanka industries are leaning toward more sustainable practices. Consequently, the 

demand for high-profile jobs in modern sustainable concepts would see a potential 

fluctuation in the coming future.  

Additional information gathered in this section includes: 

(i) Renewable Energy adaptation: the industrial applications and scale of use have been 

identified for hydro, solar, wind and biomass energy sources.  

(ii) Renewable Energy needed skills and qualifications: some of the common skills and 
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qualifications required in the hydro, solar, wind and biomass sectors have been 

identified.  

(iii)  Small and Medium Enterprises (SMEs) involved in the Renewable Energy industry and 

enterprises: Over the past few years, the country’s private sector has become an active 

participant in the renewable energy sector. Many large and medium-scale private 

corporations have been actively participating in the investment and development of 

medium and small hydropower projects within the country for the last two decades, 

giving birth to an industry that has expanded its reach beyond the boundaries of Sri 

Lanka. A recently launched programme encourages solar power generation at multiple 

levels, from domestic consumers to mega solar power plants built at designated solar 

power parks at chosen locations in Sri Lanka. 

(iv) Involved public authorities and organisations: some entities that contribute in the 

development of the Renewable Energy Sector in Sri Lanka have been identified in the 

Ministry of Power and Energy, the Sri Lanka Sustainable Energy Authority, the Ceylon 

Electricity Board (CEB), the Lanka Electricity Company Pvt Ltd, the LTL Holdings, 

the International Energy Agency, and the Sri Lanka Energy Managers Association. 

 

5. Section 5 of this report illustrates the potential development of harmonised solutions in the 

renewable energy sector for Sri Lanka and European education. The outcomes of the previous 

sections have identified the current status of Renewable Energy education in the Sri Lankan 

higher education sector. A questionnaire-based survey and several discussions were conducted 

with the professionals in the Renewable Energy sector to identify some persisting gaps in the 

Renewable Energy knowledge. Additionally, a survey was conducted to identify the existing 

Renewable Energy-based educational programmes and best practices in Europe. To eliminate 

the voids in Renewable Energy knowledge identified through the gap analysis, these gaps 

must be bridged through a series of certificate courses. In this context, eleven certificate 

courses were identified for the Technician level, six certificate programmes were identified 

for the Engineer level, and four certificate programmes were identified for the Project 

Manager level. The outline of each certificate course would directly align with knowledge gap 

areas that were voted most critical through the questionnaire and with the feedback received 

from the Solar Energy Industry Association of Sri Lanka. The results presented in this section 

are the starting point for developing the certificate structure and contents in the following 

Work Packages of the three-Lanka project. The breakdown of topics and subtopics with 

reference to the certificate courses for the three levels is indicated in the report. Finally, 

courses with similar content to the certificates identified are listed to find potential 

opportunities for developing content offered in Renewable Energy related European 

educational centres. 
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● SECTION 1: SURVEY ON THE CURRENT RENEWABLE ENERGY RELATED 

MODULES/COURSES OFFERED BY THE SRI LANKAN HIGHER EDUCATION 

INSTITUTES  

1 Introduction  

Momentum towards empowering the energy sector with renewable energy means, while reducing 

emission to the atmosphere, has been accelerating in recent years in Sri Lanka as well as globally. The 

major energy requirement of Sri Lanka is supplied by petroleum with about 40.2% and supply from 

renewable energy sources is about 3.7% as shown in Figure 1.1. However, the renewable energy sources 

are growing gradually due to intervention of the government on establishing wind and solar PV plants 

at the potential locations identified island wide. Adapting new technology in the renewable energy 

sector in a reliable way to the country is one of the prime factors for empowering the skill sector. To 

reach the goal of achieving enhancement of skills of the renewable energy technology-sector-workforce 

in Sri Lanka, analysis of existing courses in the country is of paramount importance. It enables self-

realization of our current capacity, determining the gaps to be fulfilled, identifying the ways to improve 

the existing courses and most importantly to design new courses from the existing courses in European 

countries while avoiding repetition. It should be emphasized, at this point, that European countries have 

been employing fully developed renewable energy technologies, while the educational/training 

institutions are offering programmes that a renewable energy industry exactly requires.       

 

Figure 1.1: Breakdown of overall energy balance in Sri Lanka 

This report provides a holistic view of available renewable energy related courses/programmes that are 

offered in Sri Lanka by various institutions. The courses/programmes can be viewed as follows: 

- National Vocational Qualification (NVQ) Level 4: (SLQF standard) courses.  

- Bachelor (BSc) Level: individual courses. 

Major Hydro, 9.70

Small Hydro, 0.53

Coal, 10.30

Biomass, 36.20

Petroleum, 40.20

New Renewable Sources, 
3.70
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- Master of Science (MSc) level: energy-based programmes with individual renewable energy 

courses. 

2 Sri Lankan institutions offering training and education in the field of renewable 

energy 

2.1 Sri Lankan NVQ level courses that cover Renewable Energy – Sri Lanka 

Sustainable Energy Authority (SLSEA) 

The Sri Lanka Sustainable Energy Authority has introduced 11 competency standards focusing on solar 

PV technology to provide training mainly for technicians in subjects ranging from installation to 

maintenance and monitoring. That also includes occupational health and safety, and team working. 

Table 1.1 lists the standards with their codes and the curriculum to be covered to achieve each of the 

standards.  

Table 1.1: Course structure of the NVQ level courses 

Content       Code No. 

Section 1: Competency Standards  

1 Assess Site for PV Installation E40S009 

2 Organize Installing of Solar Photovoltaic Systems E40S009 

3 Install Solar Photovoltaic Systems E40S009 

4 Assist commissioning of the Solar Energy Systems E40S009 

5 Perform operation and maintenance of Solar PV Systems E40S009 

6 Arrange Small Scale Solar Photovoltaic Systems (Net Metering) E40S009 

7 Service and Maintain Solar PV Systems E40S009 

8 Carryout workplace communication E40S009 

9 Apply occupational literacy and numeracy E40S009 

10 Work in teams E40S009 

11 Practice occupational health and safety procedures in workplace  E40S009 

Curriculum Contents 

1 Communication Skills for Workplace 

2 Workshop Calculation & Science 

3 Occupational Safety & Health 

4 Teamwork 

5 Basics of solar energy  

6 Electrical & electronic principles 

7 Basics of solar Photovoltaic system 

8 Site Assessment  

9 Electrical Installation 

10 Basics of civil, mechanical (Plumbing) 

 

about:blank
about:blank
about:blank
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Certificates based on NVQ levels 

NVQ Level 3: National certificate at NVQ Level 3 in the Occupation of Solar Photovoltaic Systems 

Installer will be awarded to those who are competent with the units: 1+3+7+8+9+10+11. 

NVQ Level 4: National certificate at NVQ Level 4 in the Occupation of Solar Photovoltaic Systems 

Technician will be awarded to those who are competent with the units: 1+2+3+4+5+6 

+8+9+10+11. 

2.2 Sri Lankan Bachelor level courses that cover Renewable Energy  

Universities in Sri Lanka offer the following courses which cover      the area of renewable energy 

and the related concepts either partially or fully. The universities and the respective courses are shown 

in Table 1. 2. 

 

Table 1.2: Bachelor level courses that covers renewable energy related areas 

University Faculty  Course Credits 

University of Ruhuna Engineering 

EE5208 Renewable Energy 2 

EE8216 Smart Grid 2 

ME7211 Energy Technology 2 

ME8211 Energy Management  2 

University of Jaffna Engineering 

EC9030 Electricity Generation from 

Renewable Energy Sources 
2 

EC9130 Distribution Automation and 
Smart Grid 

2 

South Eastern University 
of Sri Lanka 

Engineering 

EE02001 Energy Studies 2 

ME62004 Energy Sources 2 

ME72002 Energy Conservation 2 

ME73005 Renewable Energy 

Technologies 
3 

University of Peradeniya Engineering ME3030 Energy Technology 3 

University of Moratuwa Engineering 

CH4254 Renewable Energy 

Engineering 
4 

EE4223 Renewable Energy and 
Environment 

2 

EE3063 Energy Systems 2 

Sri Lanka Institute of 
Information Technology 

Engineering 

EC4252 Renewable Energy Systems 3 

ME4091 Energy Technology and 

Sustainability 
3 

ME4201 Energy Conservation and 

Management 
3 

MT4130 Energy Materials 3 

University of Sri 

Jayewardenepura 
Engineering 

EE4201 Energy Studies 2 

ME4265 Energy Performance in 
Buildings 

2 
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1.1.1 Intended Learning Outcomes (ILOs) of the courses 

 
Table 1.3: Intended learning outcomes of the courses and the career opportunities for the learners 

 

Course Intended Learning Outcomes Career Opportunities 

EC9030 
Electricity 

Generation from 

Renewable 

Energy Sources 

1. Explain principles of renewable energy and its 

socio-economic implications. 

2. Design solar power, hydro power and wind 

power generation system. 

3. Identify the ways to improve the efficiency of 

solar power generation. 

4. Analyse tidal wave power generation and its 

structure 

5. Demonstrate grid interconnection approaches 

and control circuit structures 

On grid and off grid 

● Wind energy 

operation 

● Solar PV-power 

generation 

● Hydro power plants 

● Energy consulting 

firms 

● Entrepreneur in 

renewable energy 

sector 

EC9130 

Distribution 
Automation and 

Smart Grid 

1. Demonstrate techniques for power system 

analysis. 

2. Demonstrate the application of communication 

and control techniques for power systems. 

3. Design solutions for real-world problems in 

distribution automation and smart grid; 

● Power plants 

● Power distribution 

firms 

● Energy consulting 

firms 

● Entrepreneur in 

renewable energy 

sector 

EE 02001 
Energy Studies 

1. Evaluate the primary energy sources, their 

limitations and costs 

2. Assess the world/Sri Lanka energy demand and 

the demand growth 

3. Explain the different energy conversion 

processes, their efficiencies and associated 

economics 

4. Explain the Sri Lanka energy policy 

5. Evaluate the relationship between economic 

development and energy as a catalyst to all 

sectors of a macro economy 

6. Describe the importance of energy planning; 

Integrated Energy planning 

7. Explain the necessity of moving towards more 

sustainable energy sources such as Non-

Conventional Renewable Energy and 

Environmental Impacts of Conventional 

Energy sources 

● Energy consulting 

firms 

● In factories as 

energy managers 

● Entrepreneur in 

renewable energy 

sector 

 

ME62004 

Energy Sources 

1. Describe the types of energy sources in the 

present global context 

2. Characterize the resource/reserve base of each 

energy source type and their future trends 

3. Describe the supply-demand scenario of energy 

with reference to the local context 

● Energy consulting 

firms 

● Power distribution 

● Entrepreneur in 

renewable energy 

sector 
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4. Describe the general impact on the 

environment in using energy sources 

 

 

ME72002 

Energy 
Conservation 

1. Describe the role, current and future global 

trends of energy conservation 

2. Describe various aspects and best practices of 

energy conservation commonly used in thermal 

and electrical systems 

3. Conduct and energy audit for a simple system 

within the perspective of an overall energy 

management program 

4. Evaluate the effectiveness and energy 

conservation of a project 

5. Explain the standards and labels related to 

energy conservation 

● Energy manager 

● Energy consulting 

firms 

● Energy auditing 

 

ME73005 

Renewable 
Energy 

Technologies 

1. Describe the types of Renewable Energy 

sources in the present global context 

2. Describe in detail the types of Renewable 

Energy resource potential and their 

applicability in the local context 

3. Analyse the applicability of Renewable Energy 

technologies in the local context including 

basic economics 

● Energy consulting 

firms 

● Power distribution 

● Entrepreneur in 

renewable energy 

sector 

 

ME3030 Energy 

Technology 
1. Incorporate the use of energy for sustainable 

development of the society 

2. Describe fossil fuel and nuclear energy 

conversion technologies 

3. Describe different renewable energy 

conversion technologies and estimate the sizing 

of the systems. 

4. Minimize usage and wastage of energy through  

energy management and managing supply and 

demand 

5. Formulate activity plans for energy audit and 

energy management exercises       

● Energy manager 

● Energy consulting 

firms 

● Energy auditing 

● Entrepreneur in 

renewable energy 

sector 

CH4254 

Renewable 

Energy 
Engineering 

1. Recognize renewable resources in Sri Lanka 

2. Describe applications of renewable energy 

3. Demonstrate the ability to design renewable 

energy system for practical applications 

4. Understand optimization of renewable energy 

utilizations with the available energy resources 

5. Analyse viability of renewable energy systems 

6. Design and implement of a renewable energy 

system 

● Wind energy 

operation 

● Solar PV-power 

generation 

● Hydro power plants 

● Energy consulting 

firms 

● Entrepreneur in 

renewable energy 

sector 
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EE4223 
Renewable 

Energy and 

Environment 

1. Assess the environmental Impacts caused by 

indiscriminate operation of conventional 

energy supply systems 

2. Appreciate the necessity to move towards 

sustainable energy resources with minimum 

impact on the environment 

3. Evaluate the present status of renewable energy 

development in the world / Sri Lanka. 

4. Compare different non-conventional renewable 

energy technologies, their efficiencies, resource 

assessment and capital as well as operational 

costs. 

5. Identify the barriers to commercial 

development of large scale renewable projects. 

● Energy manager 

● Energy consulting 

firms 

● Energy auditing 

● Entrepreneur in 

renewable energy 

sector 

 

EE3063 Energy 

Systems 
1. Identify the primary energy sources, their 

limitations, and costs. 

2. Assess the world/Sri Lanka energy demand and 

the demand growth. 

3. Understand the different energy conversion 

processes, their efficiencies, and associated 

economics. 

4. Appreciate the necessity of energy policies in 

the international level as well as at the 

individual country level. 

5. Understand the Sri Lanka energy policy 

6. Evaluate the relationship between economic 

development and energy. Energy as a catalyst 

to all sectors of a macro economy. 

7. Appreciate the importance of energy planning, 

energy management, energy economics and 

pricing. 

● Energy manager 

● Energy consulting 

firms 

● Energy auditing 

● Entrepreneur in 

renewable energy 

sector 

 

 

2.3 Master's degree programs offered in Sri Lanka in Energy /Renewable energy 

2.3.1. Master of Clean Energy Technologies, University of Jaffna 

Duration: 1-year 

Course work: 25 credits  

Independent learning: 05 credits  

SLQF level-9 programme 

 

Goal: These programmes in Clean Energy Technologies are aimed at producing technically sound 

postgraduates to meet the growing demand in the field of Clean Energy Technologies, such as solar 

photovoltaic (PV), solar thermal, hydro energy, wind, bioenergy, etc. Students shall learn the most 

efficient and proper ways of energy production as they explore the relationships among work, power 
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and energy and would be engaged in a wide variety of individual and group projects and laboratory 

activities that illustrate the interrelationship between various forms of clean energy. 

Objectives 

● Get familiarized with different sources of clean energy. 

● Apply the relevant concepts in physics, chemistry, engineering and other relevant fields in 

developing appropriate clean energy technologies. 

● Learn the most efficient and proper ways of energy production. 

● Develop competency on applications of fundamental science and operating principles related 

to clean energy systems to authentic problems prevailing in the clean energy area. 

Subject specific attributes:  

1. Apply the principles of clean energy technologies such as solar, biomass, wind, hydro energy 

to solve real life problems. 

2. Analyse clean energy technologies. 

3. Integrate clean energy into a flexible, distributed energy system. 

4. Analyse the social, environmental and economic effects of clean energy technologies. 

5. Incorporate socio-economic energy policy into clean energy systems development. 

6. Integrate technical knowledge and skills with strategic, and socio-economic issues. 

 

Eligibility requirements: Applicants seeking admission to this programme must have one of the 

following degrees/qualifications from a University Grants Commission (UGC) recognized university: 

● BSc Honours degree 

● BSc degree in Engineering  

● BTech Honours degree 

● BSc General Degree and at least one year of proven research / professional experience in 

science /technology stream 

Any other equivalent qualifications acceptable to the Board of Study in Physical Sciences of Faculty of 

Graduate Studies, University of Jaffna. 

Key Courses 

Table 1 4: Course details of the Master of Clean Energy Technology programme 
 

Course code Course title No. of credits 

Semester - 1 

MCET 101 03 Essential science for Energy Technologies 03 

MCET 102 03 Wind Energy Technologies 02 

MCET 103 02 Instrumentation and Characterization Techniques 03 

MCET 104 03 Solar Energy Technologies 03 

MCET 105 03 Hydrogen Energy Technologies 03 

MCET 106 02 Lab based short projects 02 
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Semester - 2 

MCET 107 02 Energy Storage Technologies 02 

MCET 108 02 Marine and Hydro Energy Technologies 02 

MCET 109 02 Bioenergy Technologies 02 

MCET 110 03 Grid Integration of Clean Energy System 03 

MCET 111 02 Project Development and Management 02 

MCET 112 01 Industrial training in clean energy plants 01 

MCET 113 02 Group research project 02 

 

2.3.2 MEng/PG Diploma in Energy Technology, University of Moratuwa 

There is a necessity for utilization of energy in a rational manner without overloading the carrying 

capacity of the ecosystem and depriving the ingenuity of the future generation. In fact, sustainable 

development with a minimum environmental degradation has become the motto of energy engineering. 

The importance of these aspects has received a new momentum in the recent past with the concerns & 

mechanisms originated by international level activities such as ISO14000 on environmental aspects in 

the industrial sector, Montreal protocol and Kyoto protocol in relation to climate change. The 

Postgraduate Programme in Energy Technology is developed with reference to synthesis of trends in 

sources, technologies and relevant environmental and social aspects. Detailed design aspects of energy 

systems and related issues are also incorporated in the programme. The knowledge and experience 

imparted by the Postgraduate programme will flow downwards to the technician level where operational 

& maintenance aspects of energy technology occur. 

Duration 

1. Postgraduate diploma: 

12 Months – part time  

2. Master of Engineering:  

24 Months – part time 

12-15 Months – full time 

Objectives 

● Diffuse the fundamental knowledge and state of the art of the Engineering Science involved 

in Energy conservation & utilization. 

● Provide an environment to foster the attainment of Research & Development targets related to 

the Energy sector. 

● Enhance the knowledge of Engineers in contributing to national, regional & global energy 

environmental issues and clean & efficient technologies. 

Entry Requirements 
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● The Degree of the Bachelor of the Science of Engineering of the University of Moratuwa in a 

relevant field of specialization, OR 

● Any other Engineering Degree of at least four years duration in a relevant field of 

specialization, OR 

● At least the Associate Membership of a recognized Engineering professional institute in a 

relevant field, with at least one year of appropriate experience, after obtaining such 

qualification. 

[More suitable for those with Mechanical or Chemical Engineering background, preferably employed 

in a relevant field]. 

Curriculum 

The curriculum of the Postgraduate studies in Energy Technology is developed to enhance the 

knowledge and skills of the participants in many areas such as 

● Fundamentals of Energy Engineering which enhance the analytical abilities, 

● Renewable Energies such as Bio energy, Wind, Solar and Hydel Energy and Modern Energy 

Technologies which could contribute to reduce environmental degradation while improving 

energy security, 

● Waste Heat Recovery Technologies which can be extensively applied in many local industries 

to increase the overall energy efficiency, 

● Energy Conservation and Management that lead the engineers to gain the knowledge of 

energy auditing, energy conservation and management, not only to reduce cost of energy of 

their factories/organizations, but also to assist the nation building process, 

● Design of Energy Systems and Energy Economics which strengthen the competence in 

solving practical problems and tackling crisis situations, 

● Building Energy that covers air-conditioning and lighting systems, thermal comfort, heat 

transfer in building envelopes, energy efficiency, 

● Energy and Environment that highlights the adverse effects of energy usage on the 

environment together with technical and non-technical options available for mitigation. 

Table 1.5: Course details of the MEng/Postgraduate Diploma in Renewable Energy Technology programme 
 

Course code Course title No. of credits 

 First Year: PG Diploma Component - 40 Credits  

Term – 1: 14 Weeks 

Compulsory Courses: 12 Credits 

ME5001 Mathematical Techniques 03 

ME5002 Industrial Fluid Dynamics 03 

ME5003 Energy Sources 03 

ME5004 Transfer Processes 03 
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Term – 2: 14 Weeks 

Compulsory Courses: 7 Credits 

ME5020 Energy Economics 2.5 

ME5021 Energy Conservation and Management 03 

ME5022 Instrumentation and Experimental Techniques 1.5 

Elective Courses: Two to be selected 

ME5023 Fuels and Combustion 03 

ME5024 Solar Energy 03 

ME5025 Wind Energy 03 

ME5026 Bio-Energy 03 

ME5027 Hydel Energy 03 

Term – 3: 14 Weeks 

Compulsory Courses: 12 Credits 

ME5040 Design of Energy Systems 03 

ME5041 Boiler and Furnace Systems 1.5 

ME5042 Energy and Environment 2.5 

ME5090 Special Study 05 

Elective Courses: One to be Selected 

ME5043 Waste Heat Recovery and Upgrading Systems 03 

ME5044 Building Energy 03 

ME5045 Rural Energy Systems 03 

ME5046 Modern Energy Technologies 03 

Second Year: MEng  

Total credits for MEng: 40 + 20 = 60 Credits 

ME5090 Research Project 20 

 

2.3.3. Master of Energy Management offered by Open University of SL 

2.3.4. EE 672 Renewable Energy and Alternative Energy Sources (3 credits) - PG level course 

offered by University of Peradeniya  

Introduction, Photovoltaic systems, Wind power systems, Micro Hydro power systems, Other 

renewable energy sources, Alternative energy sources, Challenges related to renewable energy 

sources, Energy storage methods, Integrated assignment 

(Lectures+Tutorials- 36 hrs and Practicals+Assingments- 18 hrs ) 
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● SECTION 2: STUDY ON THE CURRENT RENEWABLE ENERGY RELATED 

MODULES/COURSES OFFERED BY EUROPEAN HIGHER EDUCATION 

INSTITUTES  

1 Introduction 

This section illustrates a summary of short courses, bachelor’s degree programs and mater degree 

programs offered by European counties. The most important EU centres, specialized in renewable 

sector, broken down by countries or consortia, are described below: 

2 Short Courses 

The training courses, available in the EU, seek to train professionals with hard/soft skills and they can 

address different levels and professional figures, deepening the knowledge and techniques to develop 

and implement renewable energy in different sectors: administration, business, or energy industry. 

2.1 Austria -AIT Austrian Institute of Technology GMBH 

Course to Become a Certified Photovoltaic Technician 

The AIT Austrian Institute of Technology is Austria's largest research and technology organisation. 

Among the European research institutes, AIT is a specialist in the key infrastructure issues of the 

future. 

 

Course/Training description: 

In the compact course consisting of the modules BASIC, EXPERT, and PRACTISE including 

certification "Certified photovoltaic", the necessary basics for the construction of grid-parallel 

photovoltaic and battery systems are learned and practical knowledge in the planning and 

configuration of grid-connected PV systems is gathered. The course is rounded off with practical 

knowledge of the quality of PV systems, location assessment, the basics of commissioning, and the 

effects of shading on the functionality of grid-parallel photovoltaic systems and their mounting 

systems. After successfully passing the final exam and fulfilling the certification requirements, you 

will complete the compact course as a “Certified photovoltaic technician”. 

 

Target Group 

This compact course is aimed at Planners, electrical engineers, officials, architects, building and 

installation technicians with basic knowledge and experience in the construction of photovoltaic 

systems. 

 

What you will study | Modules 
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● Basics and functionality of photovoltaic systems, project planning principles 

● Coordination with network operator and client 

● Site assessment 

● Plant operating modes, inverter systems 

● PV generator (modules, parameters, and so on) 

● Requirements for storage systems or battery systems 

● Installation guidelines and standards 

● Subsidies, costs, and profitability 

● Planning-specific properties of the components 

● Assembly systems and statics 

● Standards and guidelines for licensing and installation (fire, lightning, surge protection, and 

so on) 

● Storage systems or battery systems (emergency power, blackout, and so on) 

● System coordination and system quality 

● Load profiles (self-consumption and self-sufficiency, e-mobility, power to heat, and so on) 

● Project planning using a simulation program 

● Costs and profitability are deepened using examples 

● Practical exercises in measuring methods on existing sample systems 

 

Certified Photovoltaic Technicians or Planners 

The AIT Austrian Institute of Technology is Austria's largest research and technology organisation. 

Among the European research institutes, AIT is a specialist in the key infrastructure issues of the 

future. 

 

Course/Training description: 

Constant further developments, the increased grid connection of photovoltaic systems as well as an 

increased quality awareness of the customers present new challenges for specialists in the planning 

and execution of the systems. 

The advanced training course, which is held in cooperation with the klimaaktiv program of the climate 

protection initiative of the Ministry of Life, deals with both technical and economic basics of this 

future technology and thus ensures participants a competitive advantage in the dynamically growing 

photovoltaic market. 

 

Target Group 

● Electrical engineers 
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● Specialist planners 

● Roofers 

● Gas, water, and heating installers 

● Architects 

● Technical offices 

● Building services companies 

● Wholesalers 

 

What you will study | Modules 

● General basics, types of PV systems 

● Functionality of solar cells 

● Components, guidelines, tax aspects, and subsidies 

● Planning and design of grid-connected or stand-alone systems 

● Dimensioning by means of simulation programs 

● Mounting systems and building integration of PV systems 

● Installation and commissioning, function and yield control 

● Profitability and costs, marketing and sales strategies 

 

2.2 Italy- ENEA (the Italian Agency for New Technology, Energy and Sustainable 

Economic Development)  

Photovoltaic energy course (50 hours) 

     The objective of the course is to provide training on all technical aspects and plant, even the most 

innovative, regarding photovoltaic technology, in order to transfer technical skills, design elements 

and regulations essential for proper design and effective installation of the systems. The course is 

divided into 11     modules:   

- The energy problem and renewable sources  

- Photovoltaic technology and devices  

- The photovoltaic system  

- Plant types and peculiarities of photovoltaic technology  

- The economy of photovoltaic  

- Photovoltaic incentives in Italy, the energy account  

- General design criteria  

- Design and installation  

- Components, choices and configurations 
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-  Design examples of photovoltaic systems  

- Technical-managerial aspects.  

 

Course for energy referent 

The training project 'ENERGY REFERENT, is the technical update and training of a new professional 

figure, the ‘Energy referent’, to be included in the technical structure of the body or organization 

concerned. The course is structured in several modules:   

- Policies, Incentives and Market of the Energy Sector (20 hours)  

- Photovoltaic Solar Energy (40 hours)  

- Electricity from Non-Photovoltaic Renewable Sources (12 hours)  

- Solar Thermal Energy (10 hours)  

- Biomass Energy (20 hours)  

- Heat Pumps (20 hours).  

 

Wind energy course (60 hours) 

The course is presented as a general overview, with a dissemination nature, on the characteristics of 

wind as a source of renewable energy, the techniques of detection and exploitation. The in-depth study 

of issues relating to the design, new technologies, national and international markets, make the course 

suitable for consultation by figures who have specific interests in the field of renewable energy. The 

course consists of 11 modules and deals specifically with the following topics:   

- Outlines on renewable energy sources  

- Wind and its characteristics  

- Wind technology, machines, and systems  

- Design and construction of wind power plants  

- Offshore technology; economics of wind power  

- National and international market and future development prospects  

- General situation and authorization processes of plants in Italy.  

 

2.3 Spain - UDIMA - Universidad a Distancia de Madrid 

Course for Wind Energy Technician (100 h) 

Provides a comprehensive overview of the area of this renewable energy. From the fundamentals of 

wind energy and an understanding of the technology you will gain knowledge of the different phases 

of wind farm operation: design, construction, assembly, operation, and maintenance.  
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Objectives: manage up-to-date data on the wind industry and applicable regulations; master the 

fundamentals of wind energy and know how to evaluate the wind resource; know current wind turbine 

technology; know how to apply the methodology of implementing a wind system.  

Program:   

● Introduction to wind energy:   

- Technical fundamentals of wind energy  

- Current situation, development prospects and regulatory framework  

● Wind resource:  

- Wind: aerodynamic and meteorological concepts  

- Energy characterization  

- Measurement and statistical analysis  

- Wind resource forecasting  

- Modelling tool and WAsP  

● Wind technology:   

- Wind turbines: Principles of operation and components of a wind turbine  

- Types of wind turbines and their technological evolution  

- Technology of use of wind turbines  

● Wind power plants:   

- Design and generation of wind farms  

- Construction and operation of wind farms  

- Maintenance of wind farms  

● Management of renewable energy projects  

- Wind farms: Technical alternatives. Location. Viability  

- Urban qualification. Environmental impact  

- Processing and obtaining permits  

- Financial sustainability: budget and profitability.  

Course for Solar Photovoltaic Energy Technician (100 h) 

Provides a comprehensive overview of the area of this renewable energy. From the basic principles of 

solar energy and the understanding of the technology you will acquire knowledge of the different 

stages of operation of a self-consumption photovoltaic system and a photovoltaic park: design, 

construction, assembly, operation and maintenance.  

Objectives manage up-to-date data on the photovoltaic sector and the  applicable legislation; master 
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the fundamentals of photovoltaic energy and know how to  exploit the solar resource; know the current 

solar technology and its expected evolution;  know how to apply the methodology of implementation 

of a wind system; know how to  size a self-consumption photovoltaic energy plant; teach students the 

tools and knowledge  necessary for the management of photovoltaic park projects both in the 

development and  design phase and in the executive phase of the plants.  

Program:   

● Introduction to solar energy:   

- Technical fundamentals of solar energy  

- Current situation, development prospects and regulatory framework  

● Solar resource:   

- Solar radiation: meteorological concepts, energy characterization  

- Solar measurements, databases, and maps  

- Statistical analysis  

- Solar resource forecasting  

- Modelling tool and PVsyst  

- Solar photovoltaic technologies:   

● The photovoltaic panel. Technologies. Projected evolution  

- Panel associations. Series and parallel connections  

- Solar inverters. Fundamentals, types and characteristics  

- High and low voltage storage systems  

- Types of structures  

- Monitoring systems   

- Self-Consumption Facilities:   

● Sizing of self-consumption facilities  

- Facilities installation and start-up procedure, maintenance, and troubleshooting  

- Economic feasibility of facilities. Depreciation and profitability  

- Administrative processing and legalization of facilities  

- Photovoltaic plant sizing: Photovoltaic parks:  

● Design and construction of photovoltaic parks  

- Construction and management of photovoltaic parks  

- Maintenance of photovoltaic parks  

- Management of renewable energy projects:   

● Photovoltaic parks: Technical alternatives. Location. Vitality  
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- Urban qualification. Environmental impact  

- Processing and obtaining authorizations  

- Financial sustainability: budget and profitability  

 

2.4 UK - The Open University 

Renewable energy 

In 1969 one ambition changed the world, giving anyone, anywhere the power to learn. Established by 

the Royal Charter and globally recognised, The Open University has pioneered distance learning for 

over 50 years, delivering exceptional teaching and outstanding support to students across the UK and 

the world. 

Course/Training description: 

What does a sustainable energy system look like? How might renewable energy provide a much 

greater proportion of our energy needs in the coming decades? Which technologies and designs for 

the various renewable energy sources will we rely on to help us decarbonise our energy systems and 

maintain a secure supply of affordable electricity and heat? In this module, you’ll explore these 

questions by systematically reviewing the eight main renewable energy technologies. With the help of 

study guides, you will develop your ability to apply this knowledge practically – especially for solar 

thermal, solar photovoltaic, and wind. 

 

What you will study 

This module explores each of the principal renewable energy sources in turn. Each technology is 

examined in terms of the relevant physical principles; the main technologies involved; their costs and 

environmental impact; the size of the potential renewable resource; and their future prospects. 

Renewable energy is the core teaching text for this module, along with a specially designed set of 

online activities to help you apply the knowledge to practical examples in the field. You will work 

through a series of online study guides that use material from the book, together with additional online 

resources, exercises, and activities to cover the following topics: 

 

● An introduction to renewable energy in the context of our primary energy needs – where 

you’ll gain an overview of the current status of renewable energy in the context of the world’s 

present primary energy situation. 

● Energy in buildings – how energy is used in domestic buildings and how its use can be 

reduced with insulation and more efficient heating systems. 

● Solar thermal energy – provides a detailed overview of the physics of solar heat and how this 
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may be captured in a variety of different ways, as well as the complex topic of passive solar 

heating. 

● Solar photovoltaics – a structured introduction to this critical technology starting with the 

physics of crystalline silicon through to issues of integration and future prospects. 

● Bioenergy – various bioenergy products and processes are illustrated with a range of practical 

examples examining the factors likely to affect the uptake of bioenergy systems. 

● Hydroelectricity – a critical look at small- and large-scale hydro in terms of their respective 

benefits and penalties.  

● Tidal power – including barrages, lagoons, and the rapidly emerging and potentially 

significant tidal current technologies. 

● Wind energy – a detailed overview of a wide range of aspects of one of the fastest-growing 

energy technologies globally that is set to become a major generator of electricity throughout 

the world. 

● Wave energy – basic principles and detailed technology case studies and a review of the most 

promising future designs for this potentially significant global source of renewable energy. 

● Deep geothermal energy – why it is treated as renewable even though it is being mined, its 

usage over the last century and its exciting future. 

● Integrating renewable energy and renewable energy futures – how renewable energy sources 

can contribute to world energy needs, particularly for electricity generation, and scenarios 

for future renewable energy growth. 

● You will also have access to an electronic version of the companion volume Energy Systems 

and Sustainability – Power for a Sustainable Future and a range of other study materials from 

our website. 

 

You will learn 

By the end of the module, you will be able to understand and describe the: 

● basic principles underlying the design and use of renewable energy supply systems and their 

implications for energy sustainability 

● Main factors that determine the economic, social, and environmental viability of the principal 

renewable energy systems. 

You will also be able to: 

● Use appropriate scientific and mathematical techniques relevant to the assessment of 
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renewable energy technologies in terms of their technical potential to contribute to energy 

supply. 

● Critically assess the contribution that renewable energy technologies can make to the overall 

sustainability of energy systems at different scales. 

● Undertake basic economic analyses of proposed or existing renewable energy projects using 

spreadsheet-based models of energy systems. 

 

Study materials: What's included? 

You'll have access to a module website, which include 

- A week-by-week study planner. 

- Course-specific module materials. 

- Audio and video content. 

- Assessment details and submission section. 

- Online tutorial access. 

- Access to student and tutor group forums. 

 

Energy and sustainability 

In 1969 one ambition changed the world, giving anyone, anywhere the power to learn. Established by 

the Royal Charter and globally recognised, The Open University has pioneered distance learning for 

over 50 years, delivering exceptional teaching and outstanding support to students across the UK and 

the world. 

Course/Training description: 

Each one of us is inextricably linked to energy use, and each of us probably has different perspectives 

on sustainability. Whatever your energy background and perspectives, this module explores the issues 

linked to energy and sustainability. 

 

What you will study 

The online study guides and book cover the following topics: 

● Primary energy – where you’ll explore the presentation and interpretation of data and gain 

an overview of the world’s primary energy situation, its recent history, and its problems. 

● What do we use energy for? A tour of all the different ways of using energy and how these 

have changed over the centuries. 

● Different forms of energy – you’ll investigate some basic ideas around this subject. 
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● Coal – a concise ‘biography’ of this critical fuel in the past and the future. 

● Heat to motive power – a detailed look at this most important energy conversion process that 

underlies much of the energy services we enjoy from transport to electricity. 

● Oil and gas – a look at these close cousins from their formation to the prospect of their 

ultimate depletion. 

● Oil and gas engines – a review of three types of internal combustion engine designs that have 

influenced the twentieth century. 

● Transport and sustainability – an overview of this fast-changing topic from both a 

technological and behavioural perspective. 

● Electricity – exploring this most critical ‘secondary fuel’ – its history and future as part of a 

sustainable energy system. 

● Energy in buildings – an introduction to this topic focusing on improving insulation standards 

and heating efficiency in the housing stock. 

● Nuclear power – a review of the present situation, background science, and the types of 

reactor designs currently in use. 

● The future of nuclear power – an exploration of various issues concerning its immediate and 

long-term future. 

● Renewable energy – an overview of key renewable energy technologies. 

● Costing energy – learn how to understand basic techniques including discounted cash flow. 

● Penalties – a detailed look at the various techniques for assessing the impacts of energy use 

– from local air pollution to climate change. 

● Remedies for a sustainable energy system – a critical look at how to make fossil fuel use 

more sustainable. 

You will learn 

By the end of the module, you will be able to understand and describe: 

● The forms of energy and the various definitions of ‘sustainable energy, and the relevance of 

sustainability to the design and implementation of energy systems. 

● The principal sources of primary energy in use today, their development over the past 

century, and the general patterns of the world, regional, and national energy consumption. 

● The basic principles underlying the design and use of energy supply systems, and the basic 
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principles underlying the efficient use of energy. 

● The pollutants produced through the combustion of fossil fuels, their environmental impacts, 

and the amelioration of these. 

You will also be able to demonstrate the following: 

● Evaluate different energy technologies, in terms of their economics and environmental 

impacts 

● Compare different techniques available for minimizing the level of pollutants generated by 

various energy sources and systems 

● Compare the relative resource depletion impacts of different energy technologies. 

 

Study materials: What's included 

You'll have access to a module website, which includes: 

- a week-by-week study planner 

- course-specific module materials 

- audio and video content 

- assessment details and submission section 

- online tutorial access 

- access to student and tutor group forums 

 

2.5 UK - City & Guilds 

Renewable Energy in the Home 

At City & Guilds, develop programmes of learning, learning technology, certification, and assessment, 

to support colleges, training providers, and governments. 

 

Course/Training description: 

This course is designed to increase the knowledge and understanding of energy advisors on household 

renewables and low carbon technologies as realistic interventions to reduce fuel poverty. 

 

What you will study 

The course will enable participants to: 

● Identify which renewable energy options might be appropriate for different circumstances 

● Explain how renewable energy systems work 
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● Inform clients about some of the main factors that need to be taken into account before 

considering installing renewable technologies within the home 

● State the grant aid available to install renewable technologies for householders 

● Explain the planning issues involved with the installation of each renewable technology 

● Explain the costs associated with renewable technology (installation, running costs, and 

payback times) 

● Advise clients about the issues and deterrents associated with installing renewable 

technologies in the home 

● Inform clients about the carbon savings for each renewable technology 

● State the legislative drivers associated with renewable technology 

Accreditation 

● City and Guilds  

 

Study method 

Classroom/In-house based learning - Course sizes are between six and twelve candidates | Online 

learning - Cohorts for the online version can be up to 20 participants in size. 

 

2.6 UK - Offshore Marine People & Academy 

Online Introduction to Offshore Wind Renewables 

Offshore Marine People & Academy supports and supplies the highest quality workforce for both the 

onshore and offshore operations of the renewables, oil & gas, telecommunications, and marine 

industries. 

● Course/Training description: 

- The Online Introduction to Offshore Wind Renewables course provides individuals with an 

introductory overview and a comprehensive awareness of the offshore wind energy industry. 

- Gain an overview of all aspects of the industry, and how an offshore wind farm transforms 

from concept, through the planning and permissions stages, to the final construction and 

operation. 

- Our online format provides flexibility and allows learning to fit around you. 

- Real-life scenarios, case studies, and videos are used to create an engaging and interactive 

learning experience. 

 



30 

 

Who should take this course: 

This course is perfect for Non-engineers who would benefit from understanding the offshore wind 

renewable energy industry Engineers and technicians who are new to this area of work or making the 

transition from another industry Students looking to learn more about the Offshore Wind Industry. 

 

What you will study 

The course is broken down into 4 modules 

Planning  

● Communication 

● Consent 

● Grid Connection 

● Survey 

● Environment 

Design 

● Costs 

● Layout 

● Turbines 

● Cables 

Building  

● Vessels 

● Equipment 

● Bases 

● Cables 

Operations & Maintenance 

● Commissioning 

● Crew Transfer 

● OPEX 

● OFTO 

● Future Developments 

 

Online Introduction to Offshore Survey 

Offshore Marine People & Academy supports and supplies the highest quality workforce for both the 

onshore and offshore operations of the renewables, oil & gas, telecommunications, and marine 

industries. 

Course/Training description: 
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● Investigate all key areas of offshore survey responsibilities and processes, giving delegates 

a clear and thorough understanding of survey operations, and the tools needed to complement 

their current role. 

● Our online format provides flexibility and allows learning to fit around you. 

● Real-life scenarios and case studies are used to create an engaging and interactive learning 

experience. 

Who should take this course: 

● Individuals at managerial or supervisory level during subsea survey operations 

● Individuals looking to move into this area, possessing a basic understanding and wanting to 

supplement this knowledge. 

What you will study 

All new content includes: 

Theory of survey 

• Types of Survey 

• Survey Operations 

• Geodesy 

• Tides 

Tools 

• Survey Tools 

• Survey Vessels 

• Surface and Sub-surface positioning 

• ROV’s / AUV’s /Ploughs / Divers 

 

Survey in detail 

• Hydrographic 

• Geophysical 

• Environmental 

• Construction Support 

 

2.7 UK - Trade Skills 4U 

BPEC Solar PV Installers Course 

Provides industry-leading facilities for the renewable energy teaching sector.  
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Course/Training description: 

This 5day solar PV installation and maintenance course offers more hands-on training of actual 

installation than most other British Plumbing Employers Council (BPEC) courses. As such you will 

leave our centre confident in your ability to design and install solar PV. Find out more below. 

Course snapshot: Mix of theory and practical training in solar installation covering both installation 

and maintenance.    

 

Who should take this course: 

The renewable energy market is growing fast. If you want to get ahead in this growing industry, then 

this BPEC Solar PV Course is the one for you. This course doesn’t just cover the theory you will also 

get hands-on experience of fitting solar PV equipment. 

 

What you will study 

This 5 Day course is focused on UK-based grid-connected systems. During the classroom-based 

sessions you will cover the following: 

● Photovoltaic Panels in context of Renewable Technologies 

● How a Photovoltaic System Works – Principles and Components 

● Design of a PV System 

● Installation of a PV System 

● Commissioning and Client Hand-Over 

● Maintenance and Fault Finding 

On the last day of the course, you will take your assessments. This will involve connecting up real 

solar panels to live inverters in our centre and ensuring they are all working correctly. 

Key practical skills learnt and assessed will be: 

● How to plan and prepare for installation 

● How to install the roof array 

● How to install cabling, inverter, and AC supply 

● Schedule of inspections 

● PV array tests 

● Commission the system including electrical installation certs, schedule of test results, 

Distribution Network Operator (DNO) notification, Handover system 

● Fault finding and rectification 

 

Domestic Electrician & Solar PV Package 

Provides industry-leading facilities for the renewable energy teaching sector.  
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Course/Training description: 

After successfully completing this course, you will have the skills to install solar PV (Photovoltaic) 

panels and also the skills to install domestic electrics meaning you will have 2 potential ways to 

generate income and revenue. Essentially you will be able to pick and choose between PV or electrical 

installation jobs. All courses now include the brand-new 18th edition course. 

 

Course Snapshot: This course covers domestic installation and solar PV. Perfect if you are just starting 

out and want to specialise in a still vibrant renewable industry. The course breaks down as follows: 

● 15 Days in Centre (Practical & Theory) 

● 3 Days E-Learning 

● 5 Days Virtual Classroom 

 

Who should take this course: 

This course is suitable for anyone over the age of 18 who wants to become a Domestic Electrical 

Installer and a Solar Panel Installer who has little or no electrical installation experience. 

This course is structured to build your knowledge and skills up from basic to advanced enabling you 

to undertake the BPEC solar PV course at the end. Once you have passed the first 4 qualifications you 

will have gained the necessary knowledge and qualifications to complete your BPEC Solar PV 

qualification. 

 

What you will study 

This course package includes 5 courses over 23 Days: 

Domestic Electrician Course: Throughout the first 18 Days of the course you will learn the following 

Core Competencies: 

 

Week 1 Practical Skills in Domestic Installation - C&G 4141-01 - Workshop In Centre 

Throughout the course you will learn a range of practical skills to enable you to work as a domestic 

installer. You will be assigned your own consumer unit and from there build lighting circuits, socket 

outlet circuits, cooker & shower circuits, and much more. You will also learn the essentials of earthing 

and bonding as well as how to correctly use the tools of the trade. 

During the course you will be assigned your own workspace and build the key circuits listed above. 

You will then be required to build this from scratch as part of your final assessments on Friday. 

Week 2 Installation Theory and Part P Building Regulations - C&G 2393 - Virtual Classroom 

& E-Learning 

In week 1 you will be introduced to installation theory and regulations such as cable sizing and 



34 

 

selecting the right tools to do the job at hand. The focus of the second week is on building regulations 

and you will take your City & Guilds 2393 exam on the Friday afternoon. You will learn the key 

aspects of what you need to do to comply with the Part P building regulations when carrying out 

typical installations. For instance, if you need to break through a floor or wall what impact does this 

have? 

Week 3 - Inspection & Testing Skills - C&G 2392-10 - Workshop In Centre  

Inspection and Testing is an essential skill for every electrical installer, and it is focused on teaching 

you the processes, procedures, and practicalities of ensuring the installations you complete are 

functioning correctly and safe for use. Throughout the course you will learn the hands-on skills and 

the theory behind it to ensure that you are competent to inspect and test your own installations. 

Week 4 (3 Days) - Wiring Regulations - C&G 2382-18 - Virtual Classroom 

You will start to learn about the regulations in week 1 of the course whilst doing practical installations, 

however, in later weeks we will go into much greater detail. When it comes to learning about building 

and wiring regulations you will often find there are lots of overlaps and similar topics so our blended 

learning technique is ideal for you to absorb the right information at the right time without lots of 

repetition. After completing the course, you will have the knowledge, skills, and qualifications to 

enable you to competently install your domestic electrical work, compliant with Part P of the Building 

Regulations as well as the latest 18th edition wiring regulations. Every practicing electrician must have 

their wiring regs certificate (18th Edition). 

 

Solar PV Training 

Week 5 - British Plumbing Employers Council (BPEC) Solar Panel Installation Course - In 

Centre 

Our BPEC accredited Solar PV training and assessment package is designed to provide the necessary 

skills for basic design, installation, commission, and servicing of Solar PV systems and deliver a 

certificate of competence meaning accredited companies will know you have the necessary skills and 

knowledge to get the job done. 

2.8 UK - The Institution of Engineering and Technology (IET) 

Power Systems: Renewable Energy Integration 

IET inspires, informs, and influences the global engineering community to engineer a better world. As 

a diverse home across engineering and technology, we share knowledge that helps make better sense 

of the world to solve the challenges that matter. It’s why we are uniquely placed to champion 

engineering. 

 

Course/Training description 
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This online course introduces the learner to renewable energy generation technologies and sets them 

into the context of modern power systems with conventional generators. 

 

Who should take this course 

This course is aimed at graduates through to senior engineers with some knowledge of electrical power 

engineering who want to increase their understanding of the drivers and challenges of connecting 

renewable energy generation to electricity networks. 

 

What you will study 

1. Overview of Renewable Generation Technologies 

● Sources and technology associated with wind energy, solar, hydro, tidal, wave, bioenergy, and 

geothermal 

● Renewable energy technologies and their definitions 

● Differences between conventional plant and renewable energy sources 

2. Fundamental Concepts of Power Systems 

● Power systems: structure and typical components 

● Synchronous generator: fundamental concepts 

● The power quality of the electricity supply 

● Induction generator: fundamental concepts 

3. Characteristics of Renewables and Comparisons with Conventional Synchronous Generation 

● Renewable energy technologies - how they are connected by the grid and major issues they 

face when doing so 

● Grid integration issues such as grid code considerations, control systems, and connection 

issues 

4. Economics of Renewables 

● How to calculate the cost of energy 

● Compare typical renewable energy project costs 

● Governmental support mechanisms for renewable energy technology and projects 

5. Power Electronics Equipment 

● Types of power semiconductors such as diode, thyristor, and transistor (IGBT) 

● Voltage Source Converter (VSC) arrangements 

● VSC-based applications in power systems: 

– FACTS and Custom Power Controllers 

– Integration of renewable energy technologies 

– HVDC transmission 

6. Different Designs in the Renewable Site and S&C Solutions 
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● Equipment typically used in a renewable energy facility: 

– For protection 

– To meet grid codes 

● Equipment examples for a wind farm 

7. Influence of Wind Generation on Dynamic Performance 

● Impacts of solar and wind power on power networks 

● System-wide impacts of variable energy sources on power networks 

● Grid codes and their impact on requirements for response times, switching frequencies, and 

voltage rise impacts. 

●  

Engineer to Manager:  Introduction to Management 

The IET Academy is an e-learning solution to meet companies’ training and development objectives, 

tailored for engineers at all career levels. It provides in-depth, online courses (up to 31 hours long) 

covering a broad range of technical and professional subjects which can be studied in whole or in bite-

size units. 

The expert content is developed by the Institution of Engineering and Technology (IET), Europe’s 

largest professional engineering institution, in partnership with some of the UK’s leading universities 

and industry organisations – ensuring the highest standard in future engineering e-learning and 

development. 

 

Course/Training description 

Engineers often report feeling unprepared for management roles. However, staff initially qualified in 

engineering are amongst the largest sources of top management in UK companies. The development 

of engineers’ managerial skills and expertise is therefore critical for success. 

 

Who should take this course 

This course is aimed at engineers looking to transition from being a contributor to a manager, and 

newly appointed managers from an engineering background looking to further their personal 

development. Learners are expected to have an engineering or technician’s background. 

 

What you will study 

The Role of the Manager 

● Introduction to the transition from engineer to a manager 

● The role of a manager and the purpose of management 

● Reporting 
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Management Best Practice 

● Accounting – management accounts and project evaluation 

● Managing teams 

● Project management 

Working with other Departments 

● Procurement 

● Human resources 

● Legal and commercial 

Organisational Best Practice 

● Compliance 

● Application of international management standards 

● Risk management 

Business Development Skills 

● New product development 

● Marketing 

● Sales 

Learning outcomes 

● Understand the valuable career development skills to become a manager or senior manager, 

including: 

▪ Promotion-ready skills to become a manager through to a head of department. 

▪ How to improve current management skills. 

● Achieve excellence in engineering management techniques. 

● Understand how to create greater value with other departments within your organisation. 

● Understand how to promote and drive organisational best practice. 

● Learn how to develop new business for your team and organisation. 

 

Engineering Manager to Director 

The IET Academy is an e-learning solution to meet companies’ training and development objectives, 

tailored for engineers at all career levels. It provides in-depth, online courses (up to 31 hours long) 

covering a broad range of technical and professional subjects which can be studied in whole or in bite-

size units. 

The expert content is developed by the Institution of Engineering and Technology (IET), Europe’s 

largest professional engineering institution, in partnership with some of the UK’s leading universities 

and industry organisations – ensuring the highest standard in future engineering e-learning and 

development. 

 



38 

 

Course/Training description: 

Develop director skills and knowledge that are expected of a boardroom director including business 

planning, financial acumen, performance measurement, how to be innovative, export markets, expert 

witness skills, and how to update and maintain skills as a director.  

Develop boardroom skills to enable working effectively with other directors on issues such as good 

governance, value creation, and strategic plans, organisational capability, risk management, 

stakeholder management, ethics, culture, and corporate responsibility. 

 

Who should take this course 

This course is aimed at engineers looking to transition from being a manager to a director, and newly 

appointed directors from an engineering background looking to further their personal development. 

 

What you will study 

    Unit 1: Introduction 

    Unit 2: Directors’ Roles and Responsibilities 

    Unit 3: Corporate Governance 

    Unit 4: Value, Strategy, and Final Selection 

    Unit 5: Organisational Capability 

    Unit 6: Corporate Responsibility and Ethics 

    Unit 7: Culture 

    Unit 8: Risk Management and Crisis Management 

    Unit 9: Managing Stakeholders 

    Unit 10: Business Planning 

    Unit 11: Finance and Accounting 

    Unit 12: Innovation & Entrepreneurial Skills 

    Unit 13: Export Opportunities 

    Unit 14: Performance Measurement 

    Unit 15: Directors as Legal Witnesses 

    Unit 16: Board Evaluation and Director Development 

    Unit 17: Final Assessment 

 

Learning outcomes 

By the end of this course, you will be able to: 

● Understands the valuable skills and knowledge required to be an effective manager 

● Prepare for the challenges of a post-Brexit marketplace 
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● Recognise the necessary roles and responsibilities of the director and specific director’s skill 

sets 

● Identify the roles and responsibilities of the board, and specific board of director’s skill sets 

● Describe other sources of formal training and qualifications for directors to pursue 

 

Introduction to Wind Energy 

The IET Academy is an e-learning solution to meet companies’ training and development objectives, 

tailored for engineers at all career levels. It provides in-depth, online courses (up to 31 hours long) 

covering a broad range of technical and professional subjects which can be studied in whole or in bite-

size units. 

The expert content is developed by the Institution of Engineering and Technology (IET), Europe’s 

largest professional engineering institution, in partnership with some of the UK’s leading universities 

and industry organisations – ensuring the highest standard in future engineering e-learning and 

development. 

 

Course/Training description 

This online course introduces learners to wind power generations and wind turbine design 

technologies. 

 

A wind turbine system contains aerodynamic, composite structures, structural dynamics, electrical 

engineering, control, and wind physics, etc. In this course, the learner will be taught the basic 

knowledge of each discipline. This course is available for pre-order. The course will be made available 

soon. 

What you will study 

    Unit 1: Introduction 

    Unit 2: Wind Characteristics 

    Unit 3: Wind Resources 

    Unit 4: Wind Turbine Aerodynamics 

    Unit 5: Wind Turbine Structure 

    Unit 6: Wind Turbine Control 

    Unit 7: Wind Turbine Dynamics 

    Unit 8: Wind Turbine Loads 

    Unit 9: Wind Turbine Design 

    Unit 10: Final Assessment 
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Learning outcomes 

● Describe the physical characteristics of the wind 

● Explain how a wind resource estimate is made 

● Describe the design challenges associated with wind turbines 

● Explain the fundamental principles of wind turbine aerodynamics and thus how a wind turbine 

produces power from the wind 

● Explain the fundamental principles of wind turbine control and thus how a wind turbine is 

controlled 

● Describe the wind turbine blade design process 

● Explain the dynamic response of wind turbines in operation 

● Describe the detailed aspects of wind turbine design in connection with aerodynamic, structure, 

load, and its dynamics aspects 

● Describe the main source of wind turbine loads 

 

2.9 Germany - Fraunhofer Academy 

Certificates of Wind Energy Systems 

The Fraunhofer Academy is the Fraunhofer-Gesellschaft’s specialist provider of continuing education 

and part-time training for people in employment. The Fraunhofer Academy offers specialists and 

managers outstanding courses of study, certificate courses, and seminars based on the research 

activities of the Fraunhofer institutes in collaboration with selected and prestigious partner 

universities. 

 

What you will study 

Certificate 1: Scientifically Oriented Fundamentals of Wind Energy Systems 

Certificate 2: Electrical Engineering of Wind Energy Systems 

Certificate 3: Computational Wind Energy Systems 

Certificate 4: Integration of Wind Power in the Electricity Supply System 

Certificate 5: Fluid Mechanics of Wind Energy Systems 

Certificate 6: Structural Mechanics of Wind Energy Systems 

Certificate7: Wind Energy Converter Systems 

 

2.10 Netherlands - Technische Universiteit Delft 

Solar Energy: Photovoltaic (PV) Energy Conversion 

The university’s primary tasks – academic research and teaching, and knowledge transfer 
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(valorisation), as described in the Higher Education and Research Act – are carried out by the faculties. 

 

Course/Training description: 

This course is part of the Solar Energy Engineering Micro Masters Program designed to cover all 

physics and engineering aspects of photovoltaics: photovoltaic energy conversion, technologies, and 

systems. 

 

What you will study | Modules 

Week 1: Introduction 

How do solar cells convert solar energy into electrical energy? What are the basic building blocks of 

a solar cell? 

Week 2: Semiconductor Basics 

What are semiconductors? What is a band diagram? 

Week 3: Generation and Recombination 

What are the physics of charge carriers? 

Week 4: The P-N Junction 

What is a diode? How does a diode change when we apply a voltage? What about when we illuminate 

it with solar energy? 

Week 5: Advanced Concepts in Semiconductors 

What happens when we connect a semiconductor to a metal? What other types of junctions of 

semiconductor materials are important for solar cells? 

Week 6: Light management 1: Refraction/Dispersion/Refraction 

Which optical phenomena are important for solar cells? How can we use them to make sure maximal 

light is absorbed? 

Week 7: Light management 2: Light Scattering 

Which techniques can we use to scatter light in our solar cell to enhance optical path length? 

Week 8: Electrical Losses 

Pull all the concepts together to understand how to engineer solar cells. 

 

Learning outcomes  

● The semiconductor physics necessary to understand solar cell performance and engineering 

● The optics and light management tools necessary for optimal solar cell design 

● To model all aspects of a working solar cell, understanding the efficiency limits and design 

rules 

● The principles behind the potential loss mechanisms in photovoltaic devices 
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Entry requirements 

Bachelor's degree in Science or Engineering or the successful completion of TU Delft's MOOC Solar 

Energy. 

 

Solar Energy: Photovoltaic (PV) Technologies 

The university’s primary tasks – academic research and teaching, and knowledge transfer 

(valorisation), as described in the Higher Education and Research Act – are carried out by the faculties. 

 

Course/Training description: 

The technologies used to produce solar cells and photovoltaic modules are advancing to deliver highly 

efficient and flexible solar panels. In this course, you will explore the main PV technologies in the 

current market. You will gain in-depth knowledge about crystalline silicon-based solar cells (90% 

market share) as well as other emerging technologies including CdTe, CIGS, and Perovskites. This 

course provides answers to the questions: How are solar cells made from raw materials? Which 

technologies have the potential to be the major players for different applications in the future? 

 

What you will study | Modules 

Week 1. Introduction & Crystalline Silicon I 

1.2 Introduction to Silicon 

1.3 Silicon Processing 

Week 2. Crystalline Silicon II 

2.1 c-Si Solar Cell Design 

2.2 Advanced cell design 

2.3 From cell to module 

Week 3. Solar cell characterization 

3.1 J-V Measurement 

3.2 EQE Measurement 

3.3 Reflectance - Transmittance Measurement 

3.4 Lifetime Measurement 

Week 4. Thin Film Processing 

4.1 Thin Film Design 

4.2 Thin Film Deposition 

Week 5. Thin-Film Silicon 

5.1 TF Silicon Properties 

5.2 Major Challenges 
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5.3 TF Silicon Processing 

5.4 State of the Art TF Silicon Devices 

Week 6. Chalcogenides & III-V Technologies 

6.1 Chalcogenides - CIGS 

6.2 Chalcogenides - CdTe 

6.3 III-V - Material and Devices 

6.4 III-V - Special Applications 

Week 7. Organic Photovoltaics 

7.1 OPV Basics 

7.2 OPV Technologies 

7.3 Perovskites 

Week 8. Comparing & Combining Technologies 

8.1 Comparing PV Technologies 

8.2 Hybrid PV Devices 

8.3 Hybrid PV Systems 

 

Learning outcomes  

● Design concepts and fabrication processes of various photovoltaic technologies, 

● In-depth knowledge on the entire crystalline silicon solar cell landscape including, 

● Market-leading polycrystalline based cells 

● High efficiency/cutting edge monocrystalline based solar cells 

● Application of thin-film solar cells, like CIGS, CdTe, thin-film silicon, Perovskites, 

● Concentrated PV and space applications for III/V semiconductor-based solar cells. 

 

2.11 UK - Energy Institute 

Level 1: Certificate in Energy Management Essentials 

The Energy Institute is the not-for-profit chartered professional membership body bringing together 

expertise to tackle urgent global challenges. Responding to the climate emergency while meeting the 

energy needs of the world’s growing population calls for energy to be better understood, managed, 

and valued. This ambition is at the heart of our social purpose. 

 

Course/Training description: 

This introductory 5-day virtual blended course provides a comprehensive, practical overview of the 

fundamentals of energy management, equipping participants with all the essential knowledge and 

skills they need to save energy, reduce operational costs and carbon emissions, comply with legislation 
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and meet their organisation's environmental goals. 

 

Who should take this course 

● Those looking to begin a career in energy management or have recently taken up a role with 

energy management responsibilities. 

● Those looking to conduct internal energy audits for ESOS (with guidance and sign-off from 

a qualified ESOS Lead Assessor). 

● Those who would like to refresh their knowledge before pursuing an EI upper-level training 

course. 

● Those coming from a wide range of fields including procurement, facilities management, 

finance, CSR, and sustainability, who want to gain a better understanding of the field of 

energy management. 

 

 

What you will study 

● Introduction to energy management: Building an energy management process 

● Metering and buying 

● Metering monitoring and targeting techniques 

● Regulations and standards 

● Energy auditing in practice 

● Energy auditing: Report writing 

● Energy management solutions 

● Energy management: Project development 

● Renewables 

● Mounting an effective staff awareness campaign 

 

Entry requirements 

● This course is suitable for those with little or no knowledge or experience of energy 

management 

● GCSE English and Maths or equivalent + some experience using Microsoft Excel is required 

● Pre-reading: Energy Essentials: A Guide to Energy Management. 

 

Level 2: Energy Management Professional 

The Energy Institute is the not-for-profit chartered professional membership body bringing together 

expertise to tackle urgent global challenges. Responding to the climate emergency while meeting the 
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energy needs of the world’s growing population calls for energy to be better understood, managed, 

and valued. This ambition is at the heart of our social purpose. 

 

Course/Training description 

Gain a comprehensive understanding of energy management, solve a real-world issue within your 

organisation and achieve the Energy Institute's Level 2: Energy management professional online 

qualification. 

The course covers the essential technical theory of energy use, as well as providing an in-depth 

understanding of the managerial and commercial aspects of an energy management role. 

The course is designed to help participants to save energy, reduce carbon emissions, meet their 

organisation’s environmental targets, and save money. 

Who should take this course 

● Those looking to begin a career in energy management or have recently taken up a role with 

energy management responsibilities 

● Those looking to conduct internal energy audits for ESOS (with guidance and sign-off from 

a qualified ESOS Lead Assessor) 

● Those who would like to refresh their knowledge before pursuing an EI upper-level training 

course 

● Those coming from a wide range of fields including procurement, facilities management, 

finance, CSR, and sustainability, who want to gain a better understanding of the field of 

energy management. 

 

What you will study 

● 15 modules totalling approximately 200 hours of online learning 

● Tutor support with continuous assessment 

● Flexible part-time, self-paced study that can be started at any time throughout the year 

● An integral 50-hour work-based project supported by specialist tutors to solve a real energy 

management problem in your organisation 

 

Mandatory core modules 

● The role of an energy manager 

● Heat transfer  

● Fuels and combustion 

● Finance, procurement, and risk assessment 

● Project implementation 
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Optional modules: take at least two modules from list A and a further 8 modules from list A or B 

List A 

● Heating and ventilation 

● Air conditioning and refrigeration 

● Lighting 

● Motors and drives 

List B 

● Building physics and thermal comfort 

● On-site electricity generation 

● Building management systems (BMS) 

● The UK energy industry and energy costs 

● UK electricity grids 

● Measurement and verification 

● Data testing and analysis 

● Energy and the environment 

● Energy management systems and standards: ISO 50001 

● Compressed air 

● Steam and process heating 

● Energy management and transport 

● Carbon management plans 

● Energy and water efficiency 

 

Entry requirements 

● 2+ years’ relevant experience either working as an Energy Manager or another related area 

such as Building Services, Energy Engineering, Sustainability, Facilities Management, 

Procurement or Energy Consultancy OR successful completion of the EI’s Level 1 – 

Certificate in Energy Management Essentials training course. 

● GCSE English and AS / A-Level Maths or Science, or equivalent by qualification or 

experience. 

● Experience in using Microsoft Excel. 

 

Level 3: Advanced Energy Manager 

The Energy Institute is the not-for-profit chartered professional membership body bringing together 

expertise to tackle urgent global challenges. Responding to the climate emergency while meeting the 

energy needs of the world’s growing population calls for energy to be better understood, managed, 
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and valued. This ambition is at the heart of our social purpose. 

 

Course/Training description: 

This 10-day course is an advanced qualification aiming to support experienced energy managers to 

further advance their careers by gaining the skills and knowledge required to function successfully at 

a senior level and be able to manage energy across a wide range of business areas, activities, and parts 

of an organisation. 

 

Who should take this course 

● Professionals with 4 or more years of energy management experience who are responsible 

for managing energy within their job function and who are tasked with improving energy 

efficiency while reducing energy costs  

● Professionals who are currently working in a manager-level role and have successfully 

completed the Energy Institute's Level 2: Energy Management Professional training course 

OR the AEE's Certified Energy Manager (CEM) program or equivalent 

● Those looking to fill in any gaps in their knowledge in preparation for applying for 

Chartered Energy Manager status. 

 

What you will study 

● 9 days of energy management training, led by subject experts 

● Preparatory material and slides from training sessions 

● Exercise spreadsheets from training sessions designed for use within your organisation 

● Tutor supervision and support for a work-based feasibility study 

● Exam assessment leading to the Energy Institute Level 3: Advanced Energy Manager 

(AEM) qualification. 

 

Course modules 

● Energy fundamentals 

● Leadership for Energy Managers I (Leader language, Ethics) 

● Leadership for Energy Managers II  (Contracts, Innovation) 

● Energy procurement 

● Behaviour change 

● Strategic control systems 

● Renewables 

● Alternative supply strategies 
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● Heat recovery 

 

Qualification 

On successful completion of the course, students are awarded the Energy Institute Level 3: Advanced 

Energy Manager (AEM) qualification. 

This course will help fulfil many of the knowledge criteria required for becoming a Chartered energy 

manager. It will also help demonstrate your CPD on your application and speak with confidence on a 

range of energy management topics during your interview. 

2.12 European Energy Centre (EEC) - The Renewable Energy Institute (REI)  

Renewable Energy Management and Finance Course 

Promoting best practices in renewable energy since 1975. 

 

Course/Training description: 

Individuals considering a consultancy job and/or those who have to evaluate the benefits of adopting 

renewable energy technology. Managers and directors intending to invest in the renewable energy 

sector. 

What you will study 

This course has been revised to take account of the changes in government support policy for all types 

of Renewables. The training will fully equip delegates with the latest information on financing all 

types of renewable energy projects to allow them to continue to participate successfully in the 

Renewables Industry, both in the UK and internationally. The course is applicable to those with a basic 

and advanced understanding of the sector, considering the initial concept design through to final 

completion. 

 

Course Programme 

● Introduction to Renewable Energy Finance and Sustainable Design 

● Methods of Financing: FiT/ RHI / ROCs / CfD / PPA / ESCO /EPC 

● Project Risk and Financial Management 

● Basic Project Finance & Technical calculations – e.g., energy, economics, emissions, NPV, 

IRR 

● Life Cycle Assessment (LCA) and approach 

● Incentives and barriers to Investment 

● Government Policy and Support Schemes – UN, EU, UK 

● Project Finance examples 
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● Practical International Case Studies 

 

Renewable Energy Award 

GMC Certificate 

 

Study method 

Live Virtual Classroom OR Online Distance Learning from Your Home. 

 

Course/Training Name: Wind Power Course 

Promoting best practices in renewable energy since 1975. 

 

Who is it for 

Technicians and individuals intending to learn how to install, maintain and repair wind turbines. 

Design engineers. 

Architects. 

 

What you will study 

● How wind power works 

● Concepts of aerodynamics 

● Classification and types of systems 

● The wind markets 

● Technologies of machines 

● Tuning the plants 

● Design criteria 

● Running and maintenance of plants 

● Policies and procedures 

● Economical aspects 

● Incentives for wind power adoption 

● Hybrid systems 

● Electrical systems and generators 

● The environmental impact 

● Siting – impact of obstructions, noise, turbine interaction 

● Small and micro wind and large power plants 

 

Wave and Hydro Power Course 
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Promoting best practices in renewable energy since 1975. 

 

Who is it for 

Individuals intending to learn how marine, wave, and hydropower works, how to install, maintain and 

repair the systems. 

Engineers. Design engineers. Architects. 

What you will study  

● What is Wave / Tidal Power 

● What is Hydro Power 

● Market, resources, and targets overview 

● The physics principles (energy content, types of technologies) 

● Design guidance (types, sizing, selecting, manufacturers) 

● Environmental impact and analysis 

● Finance, regulation, and incentives (FIT, CFD) 

● Case studies, best practice analysis 

● Simulation Tools 

● Standards 

● References and further readings 

 

Solar Photovoltaic Qualification Course 

Promoting best practices in renewable energy since 1975. 

 

Who is it for 

Technicians and individuals intending to learn how to install, maintain and repair Solar Photovoltaic 

equipment. 

Design engineers. 

Architects. 

 

What you will study  

● Composition of the light 

● Photovoltaic effect 

● Photovoltaic cells 

● Materials 

● Daily/ annual energy 

● Positioning of the modules 
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● Photovoltaic Energy 

● Photovoltaic Illumination 

● Planning and designing a photovoltaic installation 

● The electric load 

● Costs and evaluation of the economical solutions 

● Maintenance and reliability 

● Practical solutions 

● Typologies and modality of installation 

● Integration of the photovoltaic modules in the building structure 

● Payback time 

● Economical perspectives      

 

 

3 Bachelor’s Degree Programs 

This section describes a list of bachelor courses offered by European institutes related to the 

Renewable energy technologies.  

3.1 Germany - University of Applied Sciences, Hochschule Stralsund  

BSc in Regenerative Energies 

Goals 

The Bachelor program "Regenerative Energies" at the Faculty of Electrical Engineering and Computer 

Science prepares the students for a variety of fields of activity in the growth sector of renewable energy 

production and use. For this purpose, the students deal interdisciplinary with the scientific and 

technical aspects of this future technology, considering economic and environmental issues. 

Specialized training in two areas of specialization and special practice orientation will enable you to 

act on your own responsibility. They are rapidly working on the broad spectrum of renewable energy 

technologies and systems and their integration into energy grids. In addition, the students open new 

areas of the energy transition. Thus, as a graduate, you can react flexibly to the ever-evolving 

requirements in practice and directly enter the rapidly growing market of future energies  

Duration: 3.5 years (7 semesters); Location: Schwerin, Germany; Credit Points:  210 ECTS 

Program Structure and Key Courses 

● Study Overview Focus on Electrical Energy Systems  

● Study overview Focus on Thermal Energy Systems  
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3.2 Germany – Rottenburg 

BSc in Renewable Energies within University of Applied Forest Sciences 

Goals 

The awareness of our society for sustainability and a climate-friendly energy supply is steadily 

increasing. We have to drastically reduce the use of fossil fuels and are therefore constantly 

researching new technologies that enable a complete system change. This is exactly where the 

Renewable Energies course in Rottenburg comes in. The students are trained to be problem solvers of 

the climate crisis through a balanced balance between imparting knowledge and practice-oriented 

study design. 

Studying renewable energies in Rottenburg means becoming an expert in modern heat generation. The 

students are working on making the most of the potential of the electric car. You will think with us 

about the optimal integration of wind, sun and wood as the energy suppliers of the future and learn the 

options of modern energy storage [3]. 

Duration: 3.5 years (7 semesters); Location: Schwerin, Germany; Credit Points:  210 ECTS. 

 

3.3 UK - Solent University 

BEng (Hons) Renewable Energy Engineering 

Finding the right talent for your organisation can be a challenge. Solent Futures can help by linking 

you with Solent University students and graduates with the skills and enthusiasm to help your business 

grow. 

Course/Training description: 

The energy sector is a fast-growing industry with enormous potential in the short and long term. From 

renewable energy generation to the efficient use of energy in engineering systems such as cars, the 

engineering industry will require engineers with expertise in the environmentally friendly generation, 

distribution, and efficient use of energy. Solent’s renewable energy engineering course will equip you 

with key engineering skills and knowledge to start your career in this area. 

 

What you will study 

Year one - Core modules 

● Applied Mathematics 

● CAD and the Design Process 

● Mechanical Principles 

● Manufacturing Principles 
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● Introduction to Electronics 

● Professional Engineering Skills 

Year two - Core modules 

● Applied Mathematics for Engineering 

● Automation and Control 

● Environment and Environmental Impact Assessment 

● Wind and Tidal Energy Systems 

● Solar and Wave Energy Systems 

● Competition and Contracts in Engineering 

Year three - Core modules 

● Power Storage and Distribution 

● Composite and Floating Structures 

● Eco-Vehicle Technology 

● Project 

Entry requirements 

● From two or more A-levels (including one STEM subject), BTEC Extended Diploma at 

DMM or BTEC Diploma at D*D in a STEM based subject or equivalent, which comply with 

the minimum entry requirement of 104 UCAS points. 

● Direct entry into years two or three may be considered for this course. 

 

3.6 UK - Glyndwr University, Wrexham 

BEng - Renewable and Sustainable Engineering 

Modules (Year 2) 

Energy Systems and Sustainability 

Gain fundamental knowledge of modern energy systems and technologies, considering the 

merits of energy sustainability, renewable technologies, economic and environmental 

impacts. 

Modules (Year 3) 

● Renewable Energy Engineering 

This module will provide an up to date overview of all the major renewable sources and the 

engineering skills associated with selecting, designing and installing the apparatus to capture 
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its energy and convert it into useful forms. Develop an understanding of energy storage. To 

provide an overview of the methods used to predict energy production from various 

renewable sources and the basic economic value of that energy. Develop techniques to allow 

a student to apply this knowledge in real world situations. 

 

3.7 France - University of Lille 

BEng in Energy management and control, electricity, sustainable development 

Course: Renewable Energy and Energy Efficiency 

The aim is to train students to energy management and the development of renewable alternatives. 

Modules: 

• Electrical efficiency and Renewable energy sources: Basics of electrical engineering 

• Renewable electrical energy 

• Thermal machinery, renewable energy  

• Heat balance and Renewable heat sources: Energy balance of buildings 

• Towards a sustainable vision of the energy transition: Environmental and economic 

context 

• Implementation of an energy audit or sizing project: Communication and management 

tools, Tutored project 

• Placement in a professional situation 

 

3.8 France: University of Franche-Comté - IUT Belfort-Montbéliard 

BEng: Energy, environment and climate engineering professions 

Course: Renewable Energy 

It trains managers capable of leading a project in the production, use, control, economy and 

management of energy from renewable sources. 

Modules: 

●       Energy 
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●       Informatics 

●       Technical English 

●       Communication 

●       Renewable energy 

●       Thermal performance 

●       Metrology 

●       Project management 

●       Power generation 

3.9 France: University of Bordeaux 

BEng : Energy management, electricity, sustainable development 

Aim: To train engineering assistants in the fields of clean electrical energy production and its optimal 

management in the means of storage and transformation until its final use. 

Modules first semester: 

●       Economics 

●       Labour law 

●       Project Management 

●       English 

●       Quality 

●       Communication 

●       Help to succeed 

●       Upgrading in Power Electronics and Electrical Engineering 

●       Upgrading in Industrial Computing 

●       Electronics / Physics 
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●       Generation / Production of Electrical Energy 

●       Conversion / Transformation / Network Connection / Distribution 

●       Electrical Energy Storage 

●       Energy efficiency / Energy balance / Optimisation of installations 

●       Upgrading in Automation 

  

Modules second semester: 

●       Tutored project 

●       Introduction to the business world 

●       Professional internship 

●       Labour law 

●       Norms 

●       Electrical accreditation 

 

4 Masters Level Degree Programmes  

 

4.1 Germany - The University of Freiburg, in cooperation with Fraunhofer ISE 

Certificates of Solar Energy Engineering 

The continuing education program in Solar Energy Engineering provides profound knowledge, skills 

and abilities into the physics, technology and system design of solar cells, photovoltaic systems and 

solar thermal devices. It enables students to develop, design and optimize devices and systems with 

respect to efficiency, cost, and lifetime. The Albert-Ludwigs-University of Freiburg in collaboration 

with excellent researchers at the Fraunhofer Institute for Solar Energy Systems ISE provides courses 

based on the latest scientific and technological knowledge. The certificates related to solar 

photovoltaic and thermal systems are the following:  

Solar Cells and Photovoltaic Systems 
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This Certificate provides a comprehensive understanding of the fundamental physical processes of 

solar cells,  as well as the design and function of photovoltaic systems. he Certificate “CAS 1 - Solar 

Cells and Photovoltaic Systems” consists of two separate courses running in parallel:  

● Solar Thermal Energy Technology 

- Provides a comprehensive overview on solar thermal systems and their main components. 

Starting with basic issues of physical processes and design options for non-concentrating and 

concentrating solar thermal collectors, it then addresses these technologies from a system 

engineering perspective. The Certificate, spanning over 12 months, consists of two 

consecutive courses with the same lecturer:  

● Fundamentals of Solar Thermal Collectors (5 ECTS) 

- Starting point will be the basic physical principles behind this technology. All types of solar 

collectors will be discussed while particular attention to Linear Fresnel collectors and solar 

tower heliostat fields will be paid.  

● Design of Solar Thermal Systems (5 ECTS) 

- An important topic in the second course is the energy efficiency and the integration of solar 

thermal heat in industrial processes. Further, the hybridization of concentrated solar power 

and photovoltaic, or the impacts of different high-temperature storage options will be 

addressed.   

● Crystalline Silicon Photovoltaics 

- From feedstock to photovoltaic modules – you will grasp a wide array of most used 

photovoltaic technology. Learn about the whole process – from the physical basics to the latest 

industrial standards. The Certificate “CAS 3 – Crystalline Silicon Photovoltaics” consists of 

courses and an on-campus laboratory training at the end of your certificate studies:  

●  Crystalline Silicon Photovoltaics (8 ECTS) 

- The course conveys the state-of-the-art technology for the fabrication of crystalline silicon 

solar cell modules starting from quartz sand. Main topics are the solar cell wafer fabrication, 

the working principle of the Al-BSF and PERC solar cell concept, as well as advanced high 

efficiency cell concepts, inline fabrication of solar cells and photovoltaic modules. The course 

involves necessary simulation and characterization approaches to understand the limitations 

of solar cell devices as well as current trends in research and technology.  

● Lab Training (2 ECTS) 

- Hands-on Solar Cell Processing: Experience a two-day lab training at the latest technology 

facilities of the Fraunhofer ISE in Freiburg at the end of your certificate studies, during the 

Campus Phase week.  
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Solar Cell Characterization and Modelling 

This Certificate provides practical as well as theoretical insights to common characterization 

techniques used for solar cell characterization. It also introduces participants to numerical solar cell 

simulation. The Certificate CAS CM – Solar Cell Characterization and Modelling” consists of two 

courses running in parallel and an on-campus laboratory training at the end of your certificate studies:  

- Material and Solar Cell Characterization (3 ECTS)  

- CM2.1 – Numerical Simulation of Solar Cells (5 ECTS) 

 

Advanced Solar Cell Technologies 

This Certificate provides a comprehensive understanding of thin-film solar cells, the so-called third 

generation photovoltaics, as well as new techniques in solar cell production. The Certificate “CAS ST 

– Advanced Solar Cell Technologies” consists of three courses and one seminar running in parallel. 

Unlike courses, the seminars give participants the chance to independently work on a particular topic 

of their choice.  

- ST1.1 – Inorganic Thin-Film Solar Cells (4 ECTS)  

- ST1.2 – III-V Solar Cells and Concentrator Systems (3 ECTS) 

- ST2.1 – New Concepts for Photovoltaic Energy Conversion (2 ECTS)  

- ST2.2 – Advanced Solar Cell Processing (1 ECTS): Seminar facilitator  

 

Photovoltaics and the Renewable Energy Grid 

This certificate provides a comprehensive understanding of complex interactions between 

photovoltaic systems and the power grid. This certificate focuses on control aspects of PV systems 

and integration of a massive amount of PV energy into the electricity grid. The certificate curriculum 

consists of two courses worth 5 ECTS each. Classes focus on different yet complementary aspects of 

the integration of solar PV into the power grid:  

PG1: Solar Energy Integration and Economics 

● This module is designed to train the students for solar energy integration, particularly in solar 

PV, and in economics. In this course, social and sustainability aspects are also discussed.  

● Characteristics of solar energy in power systems (generation patterns and forecasts, demand 

and supply matching, net load, grid parity, impact on electricity prices, the role of solar in 

highly renewable energy scenarios) 

● Grid integration challenges (frequency control and possible contributions of solar PV, power 
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quality in the distribution grid, inverter control strategies, storage)  

● Market integration challenges (market designs and their implications regarding the integration 

of solar power, congestion management, ancillary services markets, the role of forecasting in 

trading)  

● Economic assessment (investment appraisal, levelized cost of electricity, learning curves, the 

value of solar generation/intermittency, market integration, optimal system sizing, and design 

decisions, economic comparison of different PV technologies, thermal vs. electric usage of 

solar energy, support schemes)  

● Business models and applications of solar PV systems (self-consumption, communities, off-

grid solutions, micro grids)  

PG2: Grid Integration and Control of PV Systems 

● This module is developed to give comprehensive knowledge about grid integration, control 

and it also includes:   

● Simulation of power grid control systems.  

● Modelling of power systems  

● Transmission grid - Frequency control  

● Flexible AC transmission systems (FACTS)  

● Distribution Grid- Voltage  

 

Master of Science in Solar Energy Engineering  

Broad based, interdisciplinary, technical, and scientific training offer in the development and 

production of photovoltaic and solar thermal systems and in the assembly of complex plants, power 

stations, and energy networks. Topics include semiconductor devices and semiconductor technology, 

material and solar cell selection, thin-film solar cells, photovoltaic electronics, fatigue analysis of 

photovoltaic systems, production and economics of renewable energy and solar thermal systems The 

modules offered within the master program are repeated annually and are divided into:  

- The global energy needs in a nutshell 

- Fundamentals of mathematics and physics  

- Fundamentals of semiconductors 

-  Electrical engineering and power electronics  

 

Mandatory Modules:  
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- Solar cells and photovoltaic systems  

- Solar thermal systems  

- Crystalline silicon photovoltaics  

- Elective Modules:  

- Characterization & modelling  

- Photovoltaic systems & grid   

- Solar cell technologies   

- The final semester is reserved for the preparation of the master’s thesis.  

 

Online Master of Science in Wind Energy Systems 

- Fundamentals of mathematics and engineering for wind energy (30 ECTS)  

- Two specialization areas: (1) Energy system technology or (2) Simulation and structural 

technology (Minimum 30 ECTS must be selected in one of the specializations) 

- Additive key competences (management and law) 

- Master's thesis (30 ECTS) 

4.2 Germany - Cologne University of Applied Sciences  

Master in Renewable Energy Management  

The study  objectives are focused on: understanding the global energy supply systems and their  

interrelationship with the environmental problems; evaluating the renewable energy  resource potential 

for different resources and sites; analysing the current technologies  used for these resources 

conversion to useful energy; analysing the economics of these  conversion methods at micro- and 

macro-economic levels; evaluating the environmental  impact of current and future renewable energy 

systems; planning and managing of  renewable energy projects. The main topics are the following:  

- Energy Resources and Energy Systems  

- Bioenergy and Geothermal Energy  

- Energy Economics and Markets  

- Energy Efficiency and Environment  

- Photovoltaic and Solar Thermal Systems  

- Energy Policy  

- Legislation and Management  

- Wind Energy and Hydro Power  

- Decentralized Energy Systems Planning.  

The master provides a platform where students can acquire necessary skills, methods and knowledge 

to achieve this goal. 
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4.3 Germany - Beuth University of Applied Sciences Berlin and Renewable Academy 

Master of Business Administration Renewable 

MBA Renewables is the first and only distance learning MBA programme focusing on renewable 

energy and energy efficiency. The international study programme has been jointly offered by Beuth 

University of Applied Sciences Berlin and the Renewables Academy since 2011. The online modules 

are studied part-time with flexible hours over the course of 2.5 years, including a master’s thesis. Join 

other professionals from all over the world in this programme and gain economic, technical, legal, 

political, and organizational expertise tailored to the specific needs of the emerging renewable energy 

markets. This highly regarded MBA programme will help you to enhance your career prospects. 

Duration 2.5 years; Credit Points 210 ECTS; Location Berlin 

Previous Degree 

Bachelor's degree (or equivalent) in the field of economic sciences, law, or engineering sciences. 

Career prospects and international network 

Our programme develops leaders with the interdisciplinary skills and insight for a successful career in 

renewable energy and energy efficiency technologies.  

As a student you will benefit from your fellow students coming from all over the world, exchanging 

know-how and experience as a member of international teams. Within your case-based project work, 

you will become aware of the international dimension of climate change as a global challenge and 

learn how to systematically tackle complex economic, framework and technological issues in this 

field. The student and alumni network encourages the exchange of experience on professional issues, 

including job opportunities, and the development of joint ideas or projects. The study programme’s 

online learning platform includes the following features and services: 

- learning materials for self-study 

- virtual classroom 

- live lectures 

- learning videos 

- collaborative tools 

- technical and organisational forums 

- guidelines for academic writing and collaboration 

- self-study quizzes and completion status 

- mobile app 

4.4 Germany - University of Applied Sciences in Nordhausen 

M.Sc. in Renewable Energy Systems 

https://www.mba-renewables.de/about-us#c21983
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The international, English-language master's degree course Renewable Energy Systems is intended to 

contribute to the training of specialists for the necessary global restructuring of energy systems and 

thus contribute to the transfer of knowledge and experience. The degree program thus follows the 

global challenges of the future in rapidly changing energy markets [19]. Are you interested in taking 

part in designing our renewable energy future? Then join the master ‘s degree course on Renewable 

Energy Systems at the University of Applied Sciences in Nordhausen. During three semesters, all 

important aspects related to renewable energies will be addressed i.e.: 

● What are existing and emerging technologies to harness renewable resources? 

● How can they fulfil the demands for power, heat, and fuels? 

● How can we integrate renewable energies into existing energy systems? 

● What benefit with respect to climate change, abatement of greenhouse gases and other 

environmental problems may be expected by strengthening renewable energies? 

Duration 3 semesters; Location Nordhausen, Germany 

Standard period of study/ECTS-Credits  

● 4 semester/120 ECTS-Credits (in case you have a bachelor’s degree with 180 ECTS) 

● 3 semester/90 ECTS-Credits (in case you have a bachelor’s degree with 210 ECTS) 

Entry requirements 

● Bachelor's degree in mechanical engineering, process engineering, electrical engineering, 

mechatronics, physics, process engineering or related fields 

● US-GPA above 2.5 (is equal to German grading system 2,5 or less) 

● English proficiency (TOEFL iBT 79, IELTS 6.0 or completed bachelor’s programme in 

English) 

● APS (students from China and Vietnam) 

Career prospects 

Due to the expected dynamic growth of the international renewable energy sector, markets for 

appropriate technologies will expand rapidly. Consequently, the global demand for highly qualified 

engineers in renewable energies is increasing constantly, thus offering excellent career prospects for 

graduates of the master’s degree course Renewable Energy Systems both nationally and 

internationally. 

Typical examples of employment opportunities can be found in research and development in industry 
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and research institutions, as well as in the design, construction, operation or management of renewable 

energy systems, e.g. as 

- research and development engineer 

- project engineer 

- project manager 

- production engineer 

- technical employee in private utility companies or public administrations 

- expert 

- research assistant in research institutions. 

The close contacts that the teaching staff possess with the industrial firms and research institutes ensure 

that the training is practically oriented and is up to date with the course contents. 

The Master’s degree in Renewable Energy Systems also qualifies its holder to pursue a PhD. 

Course structure 

The standard period of study is three semesters. In the first two semesters, courses take place at the 

university; the third semester is planned for the preparation of the master thesis. (The attendance in 

the qualification semester is required for students with a bachelor’s degree equivalent to 180 ECTS 

credits). 

● Qualification Semester: 

- Basics in Electrical Engineering 

- Basics in Thermal Engineering 

- Introduction in Renewable Energy Systems 

- Scientific Practice 

- Cultural Studies and Scientific Writing 

- German as a foreign language 

● 1st semester 

- Bioenergy I: Solid Biomass 

- Photovoltaic Systems 

- Wind Power Plants 

- Project Management 

- Non-technical module: German as Foreign Language 

- Elective course 1 

● 2nd semester 

- Bioenergy Systems II: Biogas and Liquid Biofuels 
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- Solar Thermal Lab 

- Scientific project 

- Life Cycle Analysis of Renewable Energy Systems 

-  Elective course 2 

● 3rd semester 

- Master thesis und Master colloquium (Presentation and Défense) 

● Elective courses (Selection list, more courses might be offered) 

- Ocean energy 

- Bioengineering 

- Fuel Cell Technology 

- Numerical methods in heat and mass transfer 

 

4.5 Germany - Technische Hochschule Ingolstadt  

M.Sc. Renewable Energy Systems 

Goals 

In the energy system modules, the students will be confronted with the practical tasks to design energy 

systems. To do so a project-oriented approach is necessary and eventually missing knowledge must 

be acquired.  Students are supported by a team of specialists. These specialists do not teach basic 

knowledge, but the system relevant aspects of components. Students compare, select and dimension 

components according to the defined requirements of the systems. Thereby they learn which 

constraints and requirements are important for planning, financing, and operating these systems. The 

program consists of two terms with lectures, seminars and laboratory work and a final term for the 

master thesis. In the first term methodological seminars dominate the curriculum and only one energy 

system is developed. In the second term there are only additional seminars, but the workload is 

dominated by the development of two energy systems. 

Every year three out of four energy systems will be selected: Building ES, Industrial ES, Off-Grid ES 

und Urban Area ES. Whether the selection will be taken by each single student or by a team 

agreement depends on the available resources, 

The Master program is carried out in close cooperation with our research institute for renewable 

energies Institute of new Energy Systems (InES). 

https://www.thi.de/en/research/institute-of-new-energy-systems-ines
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Figure 1. The structure of the MSc programme [15]. 

Duration: 1.5 years; Location: Germany 

Dual studies or studies with in-depth practical 

The dual studies programme enables a combination of practical training elements in a company with 

the theoretical education provided by the university. There is a choice of either the joint model 

(academic study + vocational training) or the degree course with vocational experience (academic 

study + intense practical phases). There is an obvious advantage to students here: practically oriented 

academic study generally enables a particularly smooth transition from university to the world of work. 

What is more, the student usually receives financial remuneration from the company concerned. 

In the joint model, students may start working at the company several months before the start of the 

first semester, depending on the company concerned. At the start of the course there is an alternation 

between theory (during the semester) and practical experience (between semesters and during the 

practical semesters). In order to embark on a dual studies programme, students have to apply to both 

a company and to THI (be sure to take note of company application deadlines!). More info on our dual 

studies-pages or check dual cooperation partner companies. Even if no partner company is currently 

active in this degree programme, you are welcome to contact us. 

Job profiles 

Absolvents of the study program are qualified for expert and leadership tasks in the following fields:  

- Planning 

- Government /Administration 

- Utilities 

- Project Development 

https://www.thi.de/en/mechanical-engineering/degree-programmes/renewable-energy-systems-msc#body_accordion_3238_1_e2
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- Research 

- Production 

For the future careers of the students the following industry branches are convenient: 

- Energy engineering 

- Building Services / HVAC 

- Environmental Engineering 

- Integration of the research institute InES into the program enables the pursuit of a scientific 

career 

 

4.6 Germany Offenburg - University of Applied Sciences  

M.Sc. Renewable Energy and Data Engineering   

Goals 

Supplying a world with a steadily growing population and wealth with sustainable energy is one of 

the biggest challenges of our time. It requires a fundamental transformation of the global energy sector 

– and it requires well-educated engineers to implement this transformation and manage future energy 

systems. You can become one of them by studying Renewable Energy and Data Engineering at 

Offenburg University! 

The energy transition has started already, especially in Germany, but also in many other areas of the 

world. More and more, electrical and heating power is being generated by a multitude of smaller, 

decentralised renewable-energy systems. Both private and commercial consumers are increasingly 

installing local energy management systems with storage to optimise their energy supply. These 

systems are still connected to the local grids to balance their own power flows and to ensure supply. 

The local grids in turn are connected with larger transmission grids. All of this is organised by a 

growing number of stakeholders and is based on old and new market structures. 

Offenburg's "Renewable Energy and Data Engineering" Master's degree programme prepares you for 

exactly this exciting challenge. You will gain expertise in power generation based on solar, wind, 

hydro, biomass, and conventional fuels, on storage, transport, and distribution of energy via grids, and 

on final energy usage and management by customers. Furthermore, you will acquire modern methods 

of data engineering and data analytics and learn how to model and simulate power systems.  

Many of our professors and lecturers have practical experience from working in global energy 

companies, engineering services or consulting firms. Through lectures and discussions, students learn 

all about the current hot topics of the energy sector. Studying Renewable Energy and Data Engineering 

means, first of all, developing comprehensive expertise in energy systems and energy management, 

but also taking into consideration the relevant economic, social, and political environments. 
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Graduates of our programme with its international orientation will be well prepared for leadership 

positions around the globe. 

 

Figure 2. The course organisation of the MSc programme [14]. 

Duration: 1.5 years; Location: Offenburg, Germany; Credit Points: 90 ECTS 

4.7  Italy - Politecnico di Milano  

RIDEF 2.0 (duration 1 year) 

The teaching areas of the master are:  

● Climate Change, Physical Limits of the Planet and Tools for Strong Sustainability 

● Global and local climate change, institutions, and treaties for the control of greenhouse gas 

concentration  

● International and Italian energy context  

● Physical, economic, socio-political, and legal foundations of strong sustainability  

● Sustainable Energy Generation, Networks and Markets in particular: Plants for sustainable 
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energy production: in which are described the different technologies currently used for power 

generation from renewable sources as well as cogeneration, trigeneration and waste-to-energy 

The electricity system, the regulatory framework, markets and new business models: The 

electricity system, the regulatory framework, markets and new business models: the objective 

of the module is to provide the tools to understand and evaluate the economic aspects of the 

Italian electricity  system, through the description and analysis of the functioning and 

outcomes of the electricity markets towards real time, in the light of the role and effects of the 

economics of renewable sources.  

● Smart grids: the intelligent management of energy networks: the module analyzes in detail the 

structures of the electricity system and introduces those relating to the gas system, with 

particular attention to the infrastructure, safety requirements, principles of sizing, network 

planning, economic models of management, legislation, and Italian regulations of the sector.  

● High-performance and near-zero energy buildings: The energy analysis of buildings and 

design solutions for the envelope and systems  

● The regulatory framework and business models for financing interventions  

● Low energy buildings: design and energy modelling  

● The energy requalification of the building heritage  

● City and industry: planning, management, and services. 

Master in Energy Innovation (duration 1 year) 

Aims to develop resources with multidisciplinary training, with integrated and synergistic areas of 

expertise (renewable energy, green chemistry, biomass, bio refineries, big data, digitalization, energy 

storage, etc.) to be placed alongside the "traditional" skills model of the Oil & Gas sector. The program 

of the course is the following:   

- Energy and technology scenarios   

- Energy economics and regulation 

-  Sustainability and Climate change  

- Intellectual Property Innovation and Project Management  

- Renewable and innovative energy systems and in particular:   

- Renewables: description, potential, perspectives   

- Solar: thermal, CSP, PV, frontier technologies Wind, Geothermal, Hydro,   

- Biomass Energy Storage Fuel Cells and Hydrogen Carbon Capture.  
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4.8 Italy - Politecnico di Torino 

Master in Innovation in Energy Efficiency and Sustainability in Industry and Services (duration 

1 year) 

The course deals, in fact, with all the technical, design, management, pricing and regulatory aspects 

that Energy Management professionals must know both in terms of efficiency and sustainability. The 

Master is also aimed at the preparation of professional figures identified by the current legislation on 

energy efficiency: Expert in Energy Management, Energy Auditor, Energy Manager, and Responsible 

for Energy Management System ISO 50001, etc. The teachings cover the following topics:   

- Energy Market and Incentives  

- Energy Production and Optimal Energy Use  

- Energy Management System and Energy Audit  

- Plant Management and Maintenance  

- Energy Efficiency and Strategic Finance  

- Environmental Sustainability in Industry and Services  

 

Solar Photovoltaic Systems (duration 60 h) 

The course is devoted to presenting the photovoltaic power systems starting from their operating 

principles, in which general aspects of power electronics are included. The knowledge of the solar 

resource, the methods to correctly design the main components, and to evaluate the energy production, 

with the economic analysis of investment, are the goals of the course. At the end of the course the 

students will know the main technologies about the photovoltaic generators and plants (including 

general aspects of power electronics) and will be able to calculate the productivity and to correctly 

design the main components of these power systems.   

Summary of electric circuit theory.  

● State of the art in Photovoltaic (PV) technologies: general advantages and drawbacks; 

manufacturing process of crystalline silicon solar cells; thin film technologies and high-

efficiency technologies; configurations and tasks of power conditioning units (inverters).  

● Structure of the semiconductors: energy bands; doping with electron/hole; p-n junction, 

diffusion and electric field; losses in the energy conversion; spectral response and efficiency 

of the main technologies. 

●  The current-voltage characteristic curve (I-V curve) and the equivalent circuit of the solar 

cell; dependence on irradiance and temperature; profiles of meteorological and electrical 

quantities under clear sky conditions.  
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● Focus on an application problem: series/parallel connection of real cells; mismatch of their 

I-V curves due to production tolerance, defects, and shading effect; hot spots and breakdown; 

bypass and blocking diodes. 

● Structure of a PV module; datasheets of the commercial PV modules; qualification tests to 

simulate accelerated ageing; detection of faults by thermography and electroluminescence 

imaging.  

● Unconventional aspects of PV generators with respect to the voltage sources; use of fuses in 

large PV plants; use of blocking diode in case of reverse current in a shaded string; the 

designer issue in case of partial shading of strings (concentrated and equally distributed 

shadings).  

● The usage of transistors in DC-AC converters; PWM modulation and H-bridge voltage 

source inverter; paths of current with positive, negative and zero output voltage; 

active/reactive power control for grid connection; Maximum Power Point Tracking (MPPT).  

● Conventional calculation of energy production: evaluation of solar radiation, loss sources in 

productivity. An innovative procedure to assess energy production: automatic data 

acquisition systems, experimental tests, and results on operating PV plants; economic 

analysis by the Net Present Value (NPV) method. Cost of energy production.  

● Summary about the stand-alone PV plants equipped with electrochemical batteries. 

Photovoltaic and Wind Power Generation (duration 60 hours) 

The course deals with issues related to the production of electricity from photovoltaic and wind power 

through the use of electrical systems connected to the grid. Aspects related to the characterization of 

the energy source, the conversion into electrical energy and the related plant applications are treated.  

● Advantages and disadvantages of photovoltaics. Technological aspects: manufacturing of 

solar cells from quartz. Standard powers of commercial PV modules; statistics of diffusion 

of PV installations in the world. Structure of photovoltaic devices: energy bands in 

semiconductors; doping type "p" and "n"; junction and electric field; photo-current as 

electron-gap pair; losses in the conversion process. Spectral response and efficiency of the 

main technologies: mono-crystalline, poly-crystalline, and amorphous silicon, cadmium 

telluride and indium-copper diselenide (gallium).  

● Principle of operation and equivalent circuit of the solar cell with three or five parameters.  

● Current-voltage (I-V) and power-voltage (P-V) characteristic curves: dependence on 

irradiance and temperature.  

● Deepening of an application problem: connection of cells in series/parallel; mismatch of I-V 
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characteristics and shading effect; hot spots and breakdown; bypass and blocking diodes.  

● Photovoltaic module realization and type testing to achieve accelerated aging. 

● Atypical aspects of photovoltaic generators. Conversion from direct current to alternating 

current with power electronics (inverters); Maximum Power Point Trackers (MPPT).  

● Characterization of solar energy: direct, diffuse reflected and global radiation. PV energy 

production evaluation: conventional PV energy calculation with evaluation of sources of loss 

in producibility.  

● Innovative procedure for energy evaluation; automatic data acquisition system; ad hoc 

measurement circuits; experimental results on some working PV systems; economic analysis 

with the Net Present Value (NPV) method.  

● Design of a grid-connected system: optimal coupling between PV modules and inverters; 

protection against overcurrent and direct/indirect contacts. Plant schemes and costs of 

installed power and energy produced.  

● Wind characterization: speed and direction; power density; surface roughness; statistical 

distributions.  

● Structure of a wind turbine: blades, hub, gearbox, electric generator, and tower.  

● Principle of operation of a wind turbine: lift and drag in a blade; pitch and yaw adjustments; 

pitch changes toward stall/flag.  

● Equivalent circuits of induction and synchronous machines; power curve as a function of 

wind speed.  

● A solution for variable speed turbines: the Doubly-Fed Induction Generator (DFIG) equipped 

with a power electronic device. Wind power plants: interference between turbines. 

Environmental impact of turbines: acoustic noise.  

● Power ratings, spread of wind installations in the world. Advantages and disadvantages.  

4.9 Italy - University Sapienza di Roma  

Master on Energy Efficiency and Renewable Energy Sources (duration 1 year) 

This has been proposed as an ideal course for professionals who want to have a complete overview of 

the industry and for recent graduates who want to place themselves with already advanced skills in the 

workplace. The plan of training activities is the following:  

● Module I Energy Scenario 

- The module provides a general overview of the energy sector: from the evolution of 
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production and the mix of sources, to the prospects and the current functioning of the 

electricity market.  

● Module II Energy Efficiency 

- This module offers a complete overview, from a regulatory, economic and technological point 

of view, of energy efficiency measures in the civil, industrial and service sectors. Energy 

efficiency in the civil, industrial, and tertiary sectors.  

● Module III Renewable Sources to produce electricity   

● Module IV - Renewable Sources for Thermal and Combined Energy Production 

● Modules III and IV deal with all the technologies and applications to produce electricity, heat and 

combined.  

● Module V Measurement and Monitoring Methods 

- The activities included in this module provide the basis for measurements on renewable 

energy systems, aimed at design, operation, and verification.   

● Module VI The smart territory and energy security  

● Module VI, starting from the concept of smart city and territory, analyses the possible 

combinations of systems from renewable sources in the context of the power grid and the urban 

and territorial system.  

● Module VII Regulations, authorizations, and incentive mechanisms  

● Module VIII European Design and Project Cycle Management 

- Starting from an overview of European funding opportunities, the module explores calls for 

proposals related to the topics of the master.  

● Module IX Communication 

- The module aims to deepen the assessment of skills, proper communication in the workplace 

and in the context of a working group.  

 

4.10 Italy - University of Studies Roma Tre  

Master in Energy and Environmental Management (MEA) (duration 11 months) 

The post-graduated didactic path is addressed to graduates who intend to acquire a greater competence 

and professionalism on the themes of management and energy and environmental regulation. The 

specific formative objectives of the Master are articulated  on three distinct and integrated areas: a) 

the acquisition of specialized competences in the  engineering field related to the different modalities 

of energy conversion, both from  conventional and renewable sources; b) the acquisition of highly 
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qualified competences in  the economic-managerial field aimed at the effects of environmental and 

energy policies;  c) the acquisition of highly qualified competences in the field of business 

responsibility. The Master is structured in the following 6 modules that provide integrated forms of 

theoretical training activities, laboratory and operational experimentation and individual learning in  

the following thematic areas:  

● Energy sources and energy technologies: Development and environment  

- Conventional sources of energy and renewable sources  

- The Italian energy system  

- Elements of environmental economics  

- Main energy technologies from conventional sources  

- Main energy technologies from renewable sources  

- Energy efficiency and decentralized systems  

● Energy saving technologies  

- Technologies for the exploitation of renewable energy sources  

- Management of energy efficiency and renewable sources  

- Regulation and management of energy markets  

● From regulated systems to liberalization: the new actors and institutional speakers  

- The electricity and gas markets: regulatory aspects  

- Contracts in the energy sector  

- The electric stock exchange, carbon pricing and incentive policies  

- Prices and tariffs in the energy sector  

- Business and trading management  

● Principles of economic analysis and management analysis in the energy field  

- Management of energy companies  

- Trading, brokerage, trading on the stock exchange and price formation  

- Econometric models for the analysis of energy markets  

- Environmental management and protection  

● Environmental policies from Kyoto to Paris: the EU energy transition  

- Environmental assessment of infrastructural projects  

- Corporate responsibility and consumer law  

- Corporate responsibility and environmental damage  

- Consumer law and environmental damage  

The attendance of the six modules will be followed by an internship at Agencies and Companies, 
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whose purpose is to put into practice the knowledge acquired and develop the appropriate skills to 

operate in the field of energy and the environment.  

 

4.11 Spain - The Cádiz University and Campus Internacional del Mar  

Master in Renewable Energies and Energy Efficiency (duration 1 year) 

The main topics offered are divided in Professional modules:  

- Thermal energy technology  

- Electric Power Technology 

-  Wind power  

- Solar thermal power plants  

- Solar photovoltaic  

- Biomass and biofuels  

- Hydraulics, marine and geothermal  

- Power generation efficiency  

- Energy savings  

- Energy efficiency and Advanced studies modules:  

- Renewable energy: Integration of renewable energies in the electricity grid  

- Hybrid systems  

- Hydrogen and fuel cells  

- Wind farms Smart grids  

- Savings and Energy Efficiency in Industry: Research methodology  

- Thermal insulation in industry  

- Optimization of industrial processes  

- Optimization of electrical networks  

- Smart techniques in energy use  

- Energy management in industry  

- Saving and Energy Efficiency in Building: Research methodology  

- Passive architecture, Energy consumption of building installations  

- Building energy management  

- Emerging technologies in buildings  

- Building energy certification. 
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4.12 Spain - UDIMA - Universidad a Distancia de Madrid 

Master in Renewable Energy and Energy Efficiency (duration 1 year) 

Offers  engineers, technical engineers, architects and technical architects the opportunity to acquire 

the necessary knowledge and experience in the exploitation and management of  renewable energies 

(solar, wind, biomass and biofuels, etc.), knowledge of electricity markets and their prices, energy 

audits, energy classification of buildings, bioclimatic architecture, plant legislation, 

internationalization and, in general, all project management  based on energy efficiency or renewable 

energies, in order to be able to compete in the  present and future job market in this growing area of 

professional activity. The main objective of the Master is the presentation and implementation of the 

notions necessary to implement and enhance the main renewable energy sources, presentation of the 

principles on which energy service companies are based, the tools for monitoring and optimizing 

consumption and the frameworks for the application of audits, legislation and energy classification of 

buildings, projects and facilities. It also aims to publicize the value chain of renewable energy and 

energy efficiency projects, paying particular attention to the econometric analysis of these projects and 

their emerging energy market. In this way, the master’s degree is concerned with providing 

comprehensive theoretical and practical training in everything related to the exploitation and 

management of renewable energy. In this Master, the main objective is that the student can put into 

practice the knowledge acquired through the training program, thus achieving that it is a tremendously 

practical and really useful program, which provides the student with skills that increase their 

employability and capacity. The program of the master is the following:   

- Photovoltaic Solar Energy  

- Consumption  

- Thermal solar energy  

- Wind power, Biomass, Biofuels  

- Electricity market and pricing; ESCOs  

- Energy audit and optimization of consumption  

- Telemetry and monitoring tools  

- Other renewable energies  

- Bioclimatic architecture  

- Energy rating of buildings  

- Internationalization  

- Project value chain  

- Economic analysis and emerging markets  

- Legislation energy facilities  

- External practices  
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- Master's Thesis.  

 

Master in Renewable Energies and Energy Efficiency (duration 1450 h) 

It is aimed at young graduates in engineering careers who wish to develop their professional careers 

in the field of renewable energies and energy efficiency. The Master in Renewable Energy and Energy 

Efficiency pursues a set of objectives whose ultimate goal is to provide students with the knowledge, 

skills and abilities necessary to successfully perform technical functions in the energy sector. master's 

objectives: Analyse the role of energy as a fundamental production  factor in the economic system and 

the functioning of the different energy markets; Know  the current panorama of wind energy, as well 

as the technology necessary to obtain  electrical energy by means of wind turbines and its export to 

the network; Determine the  application of biomass that best suits a given energy need; To carry out 

the sizing of  facilities for the application of all the lesser implemented energies such as mini-hydraulic,  

geothermal, tidal and clean vectors; Evaluate different renewable resources as a source of  energy 

exploitation in a given real system; To carry out an efficient energy management of  a production 

system; To know how to perform financial analysis applied to the energy  sector.  

- Energy fundamentals  

- Energy context and regulatory framework  

- Energy and sustainability  

- Wind and mini-wind energy; Solar energy 

- Hydro and mini-hydro energy; Biomass and biofuel energy  

- Other energies  

- Financing of renewable projects  

- Management and direction of renewable projects  

- Energy analysis of buildings  

- Energy analysis of industries  

- Energy audit.  

- Labour market insertion  

- Professional internship program  

- Labour orientation model  

- Master's thesis.  

4.13 Spain - Universidad Europea  

Master Degree in Renewable Energy (duration 1 year) 

Official 100% online master’s degree in Renewable Energy covering the most innovative needs in 

clean electricity generation (solar, hydro, biomass and biofuels, among others).  
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Study plan:   

● Module I. Current Energy and Electricity Context (6 ECTS credits):   

- The energy and electric context  

- Conventional energies  

- Energies and the environment  

- Community and national regulatory framework  

- Energy efficiency  

● Module II. Hydraulic Energy. (6 ECTS credits):   

- Introduction and physical foundations  

- Infrastructure equipment  

- Control, operation, and maintenance systems  

- Project of a hydraulic power plant  

● Module III. Biomass and Biofuels. (6 ECTS credits):   

- General concepts 

- Thermochemical treatments  

- Biological treatments  

- Biofuels  

● Module IV. Photovoltaic Energy. (6 ECTS credits):   

- Introduction  

- Design of network connected systems  

- Design of the evacuation system  

- Design of isolated systems  

● Module V. Thermal and Thermoelectric Energy. (6 ECTS credits):   

- Description of thermal systems  

- Design criteria for thermal systems  

- Description of thermoelectric systems  

- Design criteria for thermoelectric systems  

● Module VI. Wind Power. (6 ECTS credits):   

- Study of the wind resource  

- Description of wind turbines  

- Design of wind farms  

- Integration of wind farms in the electricity grid  
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● Module VII. Emerging Renewable Energies. (6 ECTS credits):   

- Geothermal energy  

- Hydrogen energy and fuel cells  

- Energies of the sea  

● Module VIII. Management and Development of Projects In Renewable Energies. (6 ECTS 

credits):   

- Management and development of hydraulic projects  

- Management and development of biomass and biofuel projects  

- Management and development of solar projects  

- Management and development of wind projects  

● Module IX. Creation of Companies. / Company Practices (6 ECTS credits):   

- Organization and management of the company  

- Product management, marketing, and communication  

- Financial and accounting management  

- Creation of companies.  

 

Master In Renewable Energy Transition (duration 9 months) 

Clean energy with a distributed generation system and a flexible and digitized market.  

● Module 1. Current Energy Context - 6 ECTS credits 

- Electricity market phases.  

- National and European energy-climate policy.  

- Energy dependence and security of supply.  

- Decarbonization of demand.  

● Module 2. Energy Transition to A Carbon-Free Economy. - 6 ECTS credits 

- Hybridization of complementary renewable technologies to fill demand curves.  

- Transition to cleaner fuels.  

- Storage and transportation vectors.  

- Second generation renewable fuels. 

- Nuclear power as a transitional vector toward decarbonization.  

● Module 3. Wind Renewable Generation. - 6 ECTS credits 

- Historical evolution and fundamentals  

- Forecasting of wind resources.  
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- Components of current systems.  

- Simulation and sizing.  

- Offshore and floating systems  

● Module 4. Photovoltaic Renewable Generation. - 6 ECTS credits 

- Photoelectric effect. Concepts.  

- Materials technologies. Silicon. New alloys.  

- Energy losses.  

- Main components. Inverter. Charge regulator. Batteries. Drivers  

- Design and sizing.  

- Photovoltaic concentration systems  

● Module 5. Energy Storage Systems. - 6 ECTS credits 

- Lithium-ion batteries and new formulations  

- Gas power. Hydrogen.  

- Coordinated energy management based on demand.  

- Hydraulic pumping.  

● Module 6. Electrical Power Transmission and Distribution. - 6 ECTS credits 

- Distributed generation.  

- Smart grid.  

- Demand forecasting.  

- Big data applied to distribution.  

- Electric vehicle  

- Energy efficiency.  

● Module 7. Electricity Marketing - 6 ECTS credits 

- Electricity market models.  

- Future markets.  

- Wholesale markets.  

- Retail markets.  

- CO2 emissions market  

- Integration of renewable energy into markets.  

● Module 8. Renewable Energy Project Management - 6 ECTS credits 

- Project objective, scope, and justification.  

- Technical alternatives. Location. Viability  

- Environmental impact. Ease. Socio-economic impact.  
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- Financial sustainability: budget, cash flow, and profitability.  

- Basic and detailed engineering. Organizational charts. Safety.  

- Execution control: cost, quality and time.  

● Module 9. Master's Final Project - 12 ECTS credits 

- Complete project of professional nature. 

4.14 Spain - UNIBA Centro Universitario Internacional de Barcelona 

Masters in Renewable Energy and Energy Sustainability (duration 10 months) 

The syllabus is structured as follows. 

● Compulsory Subjects  

- Resources and Sustainability  

- Sustainable Water Energy Management  

- Energy Economics  

- Basics of Energy Engineering  

- Energy generation, transport, distribution, and demand  

- Legal framework for renewable energies  

- Photothermal, photovoltaic and thermoelectric solar energy  

 

● Optional Subjects  

- Air quality  

- Energy management, efficiency, savings, and planning  

- Energy management in non-industrial sectors: building and transportation  

- Efficient and intelligent lighting systems  

- Materials for energy and sustainability  

- Materials for energy I  

- Materials for energy II  

- Climate change  

- Renewable energy and sustainability professional seminars  

- Environmental Bases of Sustainability  

- Master's thesis.   

4.15 Spain - Instituto Superior de Negocios Internacionales de Barcelona, Spain  

M.Sc. Renewable Energies and Energy Efficiency 

Goals 
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The objectives of the Master in Renewable Energies and Energy Efficiency at Instituto Superior de 

Negocios Internacionales de Barcelona (ISNIB), Spain are: 

● Have the basics and promotion of efficient energy use 

● Know Renewable Energies against Climate Change 

● Obtain knowledge about Solar Thermal Energy and Geothermal Energy. 

● Get the knowledge of Photovoltaic Solar Energy 

● Being able to classify, quantify and analyse energy needs and proposals for solar 

installations. 

● Wind Energy Concepts 

● Knowledge of Hydraulic Energy and Tidal Energy 

● Knowledge about the Energy of Biomass and water. 

● Know Hydrogen Technologies and Fuel Cells 

● Learn about Energy Efficiency 

Professional outings 

● Manager of energy facilities 

● Renewable energy systems  

● Operation and maintenance management technician in renewable energy facilities 

● Facilities Maintenance Specialist 

● Entrepreneur of renewable energy companies. 

Curriculum 

● Basic concepts and promotion of efficient energy use 

- Energy and the heat engine. 

- Energy and work. 

- Energy and environment. 

- Environmental impacts from the use of energy. 

- Energy efficiency. 

- Renewable energies against climate change 

● Energy. 

- Climate change and energy. 

- Promotion of Renewable Energies 
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- Energy Transition. 

- Renewable energy. 

- Solar thermal energy and geothermal energy 

● Solar thermal systems. 

- Components of a low temperature solar thermal installation. 

- Thermoelectric solar energy. 

- Medium temperature solar thermal energy. 

- High temperature solar thermal energy. 

- Geothermal energy. 

- Photovoltaic Solar Energy 

● Solar resource. 

- Photovoltaic Solar Energy. 

- Technologies. 

- Photovoltaic plants. 

- Energy needs and proposal for solar installations 

● Location and Feasibility of Solar Energy Installations. 

- Thermal Solar Energy Installations. 

- Air conditioning systems. 

- Application Regulations. 

- Photovoltaic Solar Energy. 

- Elements of a Grid Connected Solar Photovoltaic Installation and Specifications. 

- Elements of an Isolated Solar Installation and Specifications. 

- Promotion of Solar Installations. 

● Wind power 

● Hydropower and tidal power 

- Hydraulic energy and hydroelectric plants. 

- Components of the hydroelectric plant. 

- The water resource and its potential. 

- Environmental impact study in mini-hydroelectric plants. 

- Financial viability analysis of a mini-hydroelectric power station. 

- Seawater energy. 

● Biomass energy and water 

- Introduction to biomass as an energy resource. 
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- Main biomass conversion technologies. 

- Typology of projects for the use of residual biomass. 

- Regulatory, environmental, and socio-economic aspects associated with biomass energy 

generation. 

● Hydraulic energy and hydroelectric plants. 

- The water resource and its potential. 

- Financial viability analysis of a mini-hydroelectric power station. 

- Hydrogen technology and fuel cells 

●  Hydrogen production and industrial applications. 

- Storage and transport of hydrogen. 

- The hydrogen fuel cell. 

- Energetic applications of hydrogen. 

- The role of hydrogen in the energy transition. 

- Sizing of hydrogen-based energy systems. 

● Energy efficiency 

- Efficient use of energy and saving strategies. 

- Efficiency and energy saving. Technological innovation. 

- Renewable energy. 

 

4.16 Spain - IMF Business School, Spain 

M.Sc. Renewable Energy 

Goals 

This master in renewable energies enables you to: 

● Design, develop and determine the feasibility of renewable energy projects. 

● Master Spanish legislation, rules, and regulations on renewable energy. 

● Obtain financing lines and other existing aids. 

● Master the main types of renewable energies, their applications, and possible environmental 

impacts: wind energy, hydraulic installations, biomass energy, solar thermal energy, 

photovoltaic energy. 

● Know other forms of renewable energy such as Geothermal, Hydrogen, Tidal and Fuel Cells. 

● Develop a business plan in the field of renewable energy, supported by the operation of the 

economy, sales and negotiation techniques and the parts that constitute it. 
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Objectives of the online master in Renewable Energies (EERR) 

● To know in depth the current environment of renewable energies and acquire the skills, 

knowledge and techniques for its development and implementation in various areas, from 

the Administration, the Enterprise, and the Industry. 

● You will also learn to: 

● Give an overview of the main Spanish legislation on renewable energy. 

● Describe and analyse other forms of renewable energy (Geothermal, Tidal, Hydrogen and 

Fuel Cells) 

● Know the different types of biomass that exist and their characteristics. 

● Know the basic characteristics of solar thermal energy and its main applications. 

● Know the potential of the photovoltaic sector, with its strengths and dependencies. 

● Know the functioning of the market economy, the determining factors for economic 

development, the characteristics of an entrepreneur and how to enhance them, the sales and 

negotiation techniques, the Business Plan and the parts that constitute it. 

● Be clear about the methodology followed in the evaluation of any type of project. 

Professional outings 

● At the end of our master’s the students will be prepared to practice as: 

● Designer of photovoltaic and wind solar installations. 

● Operation and maintenance management technician in photovoltaic and wind solar 

installations. 

● Responsible for assemblies in photovoltaic electric substations and wind farms. 

● Specialist in maintenance of photovoltaic solar installations and wind farms. 

● Responsible for the assembly of wind turbines. 

Methodology 

● IMF Business School bets for the master's degree in renewable energies by a compatible 

methodology whatever the student's situation. An Online or Accessible methodology 

anywhere. 

● Online methodology: online training, which favours higher specialization through the virtual 

campus, where you can find the complete syllabus. 

● Distance methodology: You will have the training syllabus of the course in book format. 
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● More than 80,000 students are the best endorsement of our methodology and its 5 pillars: 

● Online classes: Live and delayed. Access online classes at times compatible with your 

personal or professional life through our e-learning platform. You will be able to interact 

with teachers and classmates as if it were a business school in person. All virtual classes are 

recorded and uploaded to the virtual campus so that they can be viewed as many times as 

needed. 

● Virtual Campus: Multi-device access platform with which you can access the syllabus and 

download all the material. In addition, you will be able to carry out practical cases and self-

assessment exercises, share knowledge and debate in forums and chats or directly access 

your personal tutor. 

● Follow-up Tutorial: As an IMF student, you will have access to an assigned personal tutor 

who will accompany you throughout the academic year. You can establish e-face tutorials, 

solve doubts by phone, forums or chats whenever you need it. In-person tutorials also 

available. 

● Virtual Library: The IMF student community has free access to the virtual library, with more 

than 9,000 bibliographic records from the business world. 

● Networking and Events: Every month there are events, master classes and round tables with 

which students can expand their network of contacts with other students of the master's 

degree in renewable energies, at the same time that the current situation of the sector is 

known. 

Evaluation 

● The completion of the Master in EERR is linked to the passing of the continuous assessment 

throughout the course. The student must pass in each module a combination of online exam 

and practical exercises, in order to free material. 

● Obtaining the titles of IMF and University of Nebrija, requires the completion of each 

module. 

 

4.17 Spain - Escuela de Negocios y Dirección, ENyD 

M.Sc. Renewable Energies and Energy Sustainability 

Goals 

This master's degree focuses on business and economic aspects of the energy system while providing 

you with management experience and the technical knowledge necessary for you to be able to develop 
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professionally in the renewable energy industry. 

Duration: 1year; Location: Madrid, Spain. 

Skills acquired 

● Choose the most appropriate technology in each case, taking into account the location, 

resources, existing infrastructure and the socio-cultural environment of the site. 

● Plan and manage renewable energy resources. 

● Plan solutions based on renewable energies that minimize environmental impact. 

● Monitor project development. 

● Analyse the financial profitability of the installation of technologies. 

● Manage the use and planning of the environmental quality management system. 

● Through this program, the students will be able to develop professionally as a technical 

energy engineer of the future, entrepreneur, or innovator in energy matters. 

● The students will be able to analyse, design and implement business and sustainable energy 

cases with a systemic and interdisciplinary approach, which will make you an asset in the 

world of the energy industry. 

- Curriculum 

- Energy Sector and Market 

- Legal, Legislative and Regulatory Framework of the Energy Sector 

- Main Renewable Energies 

- Other Renewable Energies 

- Research and Innovation in the Energy Sector 

- Energy Monitoring, Modelling and Simulation 

- Energy Systems 

- Energy Audits and Certificates 

- Financing of Research (R) + Development (D) + Innovation (I)   

- Technological and Innovation Platforms 

- External Practices 

- Final Master's Project 
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4.18 Austria - The internationally oriented Continuing Education Centre (CEC) of the 

TU Wien 

Master of Science in Renewable Energy Systems (duration 4 semesters) 

Focuses on three aspects in particular:   

● Technological Innovations: Participants acquire basic technical knowledge in the area of 

alternative energy production with focus on solar energy, wind power, biomass, biogas, small 

hydropower stations, photovoltaics, biofuel, and geothermal technology as well as issues, 

such as energy-saving and energy efficiency.   

● Management of Sustainable Energy Systems: Convey skills, such as project development, 

project financing, project operation, and knowledge of business management. Furthermore, 

participants obtain a detailed market overview of selected European countries.   

● General Economic and Legal Framework: Participants obtain knowledge on the general 

economic and legal frameworks of the European Union as well as national directives and 

legal provisions of selected European countries.  

4.19 Sweden - Linnaeus University  

Master on Renewable Electric Power Systems (Duration 2 Years) 

The program prepares for professional activity as a planner, consulting engineer or permit assessor in 

the private sector or public administration. A research career can be pursued. The program also offers 

already qualified engineers with a bachelor's degree the opportunity to improve their skills. Main field 

of study: Electrical Engineering, with Specialization Renewable Electric Power Systems.  

Master in Sustainable Energy Processes And Systems (Duration 2 Years) 

The program provides a basis for a career as an energy system planner, energy strategist, 

environmental investigator or project manager. Main field of Study: Bioenergy Technology.  

 

4.20 Sweden - Dalarna University 

M.Sc. in Solar Energy Engineering 

Goals: 

Knowledge and Understanding 

● Show a considerable degree of in-depth understanding of various solar energy technologies 

in terms of physical processes and mathematical models for energy output in converting solar 

radiation into electrical or thermal energy. 
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● Show detailed knowledge regarding the components of importance in solar energy systems 

and how their function depends on solar radiation and other climatic factors. 

● Show detailed knowledge of how heating, cooling, ventilation, and daylight needs in both 

buildings and communities are affected by solar radiation and other climatic factors. 

● Show a broad knowledge of different solar energy technologies, their role, and their 

framework, from the perspective of large energy systems, as well as the potential that exists 

to combine them with other technologies for the production of electricity, heating, and 

cooling. 

Competence and Skills  

For a Master of Arts/Science (120 ECTS credits) the student shall have:  

● Demonstrated the ability to critically and systematically integrate knowledge and analyse, 

assess and deal with complex phenomena, issues and situations where there is limited 

information.  

● Demonstrated the ability to identify and formulate issues critically, autonomously, and 

creatively as well as to plan and, using appropriate methods, undertake advanced tasks within 

predetermined time frames and so contribute to the formation of knowledge as well as the 

ability to evaluate this work.  

● Demonstrated ability in speech and writing to report clearly within a national and 

international context and discuss his or her conclusions and the knowledge and arguments 

on which they are based in dialogue with different audiences, and 

● Demonstrated the skills required for participation in research and development work or 

autonomous employment in some other qualified capacity. 

Judgement and Approach  

For a Master of Arts/Science (120 ECTS credits) the student shall have:  

● Demonstrated the ability to make assessments in the main field of study informed by relevant 

discipline, social and ethical issues and have also demonstrated awareness of ethical aspects 

of research and development work.  

● Demonstrated insight into the possibilities and limitations of research, its role in society and 

the responsibility of the individual for how it is used, and  

● Demonstrated the ability to identify the personal need for further knowledge and take 

responsibility for his or her ongoing learning.  
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Main Structure of the Programme  

This Master Programme in Solar Energy Engineering aims to prepare students to work in the solar 

energy industry and/or to enter a research position in the areas of solar thermal technologies and 

systems, and solar electricity technology and systems. The courses taught in the first two semesters of 

the programme are the core courses in solar energy technology and systems, solar radiation, passive 

use of solar energy in buildings and applied economics. The courses in the first semester are identical 

to the courses in the one-year Master Programme in Solar Energy Engineering. The courses in the first 

semester impart theoretical knowledge of solar energy technology, such as the technical basics of 

components and subsystems for the use of solar energy in the production of heating, cooling, and 

electricity and how it can be used directly in buildings. In the project course, this theoretical knowledge 

will be applied to design, build, and test a real solar energy component, such as a solar collector. The 

project course also contains components to prepare for the thesis work on, for example, scientific 

writing and measurements analysis. 

The second semester starts with two courses in which solar thermal and photovoltaic systems solutions 

for different applications and different local and techno-economical boundary conditions are studied 

in depth. Profound knowledge from the courses in the first semester is necessary for students to 

progress through the courses in the second semester. The programme structure provides the 

opportunity for an exchange semester in the third semester. The elective courses provided during this 

semester offer advanced specialization in solar energy technologies and systems in both tracks, i.e., 

heat/cooling and electricity. The courses also broaden the framework of the subject by including topics 

such as storage of electricity and heat, thermal power generation as well as individual specialization. 

One of the elective courses is offered during the summer break between the second and third semesters 

and focuses on specific topics within solar energy technology or energy-efficient buildings. The course 

is taught by experts from the solar industry or researchers from partner institutes with coordination 

from Dalarna University. Another elective course is offered during the summer or during the third 

semester and is designed as an internship course with placement in enterprises or research institutions 

with training related to the central contents of the programme. These two courses may substitute other 

courses in the third semester. The thesis work can be carried out at a university / college, or at an 

enterprise or other organization in Sweden or abroad. 

Courses of the Programme  

All courses at the advanced level belong to the main field of study Solar Energy Technology. 

● Semester 1: 

- Solar Radiation and Solar Geometry, 5 ECTS credits 

- Solar Thermal, 7.5 ECTS credits 



90 

 

- Economics of Solar Energy, 2.5 ECTS credits 

- Photovoltaics, 7.5 ECTS credits 

- Applied Solar Engineering 7.5 ECTS credits  

● Semester 2: 

- Solar Thermal Design, 7.5 ECTS credits 

- PV and Hybrid Systems Design, 7.5 ECTS credits 

- The Social Context of Energy Systems, 5 ECTS credits 

- Scientific Communication and Information Management, 5 ECTS credits 

- Energy Storage, 5 ECTS credits  

● Semester 3 Elective courses: 

- Sustainable Energy Systems, 5 ECTS credits  

- Solar Building Design, 5 ECTS credits 

- Project Course in Solar Energy Systems (II) or Energy Efficient Buildings, 7.5 ECTS credits 

- Dynamic Simulation of Energy Systems, 7.5 ECTS credits 

- Solar Thermal Power, 5 ECTS credits 

- Global Perspectives in Solar Energy, 5 ECTS credits 

- Solar Engineering Internship 7.5 or 15 ECTS credits (summer course) 

● Semester 4: 

- Thesis Work in Solar Energy Technology, 30 ECTS credits 

 

Degree Awarded  

Degree of Master of Science (120 ECTS credits), Main Field of Study: Solar Energy Engineering 

(Teknologie masterexamen, huvudområde: Solenergiteknik).  

Required Entry Qualifications  

Bachelor of Science degree in engineering (mechanical, electrical, energy, engineering physics) or 

equivalent of at least 180 ECTS credits, or an equivalent degree. Documented language proficiency 

knowledge equivalent to English B/English 6 at Swedish upper secondary school or equivalent 

knowledges. An approved “Statement of purpose” is also required. 

Other Information  

The bachelor’s degree should preferably include a bachelor thesis. This criterion together with possible 

confirmed work experience will be used in the selection process of candidates in case the number of 

applicants exceeds the number of available places.  
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Career Opportunities 

Many of our over 250 ESES alumni are active as engineers and managers in the global solar energy 

industry. After graduating, many go on to start their own solar businesses, while others go on to pursue 

a Ph.D. and become researchers and teachers at universities. The majority of our graduates go on to 

work in companies and organisations throughout the world. 

Potential future employers are: 

- Solar equipment manufacturers, 

- Engineering and consulting companies with a renewable energy focus, 

- Energy utilities, and 

- Government and non-government organisations. 

 

4.21 Middle East and North Africa (MENA) Region (REMENA) - University of Kassel, 

Germany  

Cairo University, Egypt, University of Monastir, Tunisia  

MSc in Renewable Energy and Energy Efficiency 

The master program REMENA is offered by the University of Kassel (UKAS), Germany, the Cairo 

University (CU), Egypt and the University of Monastir (UM), Tunisia. Starting with summer semester 

2019 it is also possible to spend one semester at the University of Sfax (US), Tunisia, as well. It is an 

application-oriented program where graduates are expected to work for companies and institutions in 

the field of renewable energies to foster the further development on an international level. 

 

http://www.cu.edu.eg/
http://www.cu.edu.eg/
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Figure 3. The structure of the MSc programme in Renewable Energy and Energy Efficiency [17]. 

What we offer 

● Double M.Sc. degree from two partner universities 

● Living and learning in Germany and the MENA region 

● Courses on advanced renewable energy and energy efficiency concepts and technologies 

● Excursions to relevant institutions and companies 

● Training in intercultural competencies 

Program structure 

● Overall, 24 months, 120 ECTS full-time program in English 

● Program start in March in Kassel (only in 2019 start in April in Kassel) or in September in 

Cairo OR Monastir 

● One semester studies at Cairo University in Egypt AND/OR at the University of Monastir in 

Tunisia  

● One semester studies at the University of Kassel in Germany 

● Possible exchange semester with the University of Sfax in Tunisia 

● 6 months Master project with an institution or company in Germany, the MENA region, etc. 

Duration: 24 months; Location: Germany, Egypt, Tunisia; Credit Points 120 ECTS. 

Essentially, prospective applicants for the program should:  

● Hold a bachelor’s degree in engineering, natural sciences, economics, or social sciences 

● Have practical experience (internships, vocational education, professional work, and others) 

preferably in the energy sector 

● Be highly motivated 

● Be fluent in English. 

Jobs: the primary professional activity of REMENA graduates will be in the field of application-

oriented and/or business environments for renewable energies. This comprises jobs in consulting, 

acquisition and management of projects, institutional activities, interdisciplinary teams etc., where 

intercultural competencies beyond technical ones are of utmost importance for the success of the 

project at hand. However, for students with a sound technical background and depending on their 

professional experience, it is also possible to go for a PhD degree in a corresponding area. 
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4.22 Russia - Electrotechnical University "LETI" 

M.Sc. Renewable Solar 

Goals 

The program focuses on the latest trends in the field of renewable energy and photovoltaics. Students 

get acquainted with underlying physical principals and materials science aspects of photovoltaics, 

solar module manufacturing technology, the equipment involved in design and maintenance of solar 

power plants. The curriculum pays special attention to the newest solar cell production technique - 

HIT (Heterojunction with Intrinsic Thin layer). The curriculum also includes basic, specialized and 

comprehensive courses. The program has been independently certified and awarded the EUR-ACE® 

label by the European Network for Accreditation of Engineering Education (ENAEE)  

Duration 2 years/4 semesters program; Credit Points 120 ECTS; Location Saint Petersburg, Russia 

Skills acquired:  

- Ability to handle novel materials for solar cells and modules 

- Ability to operate modern technological equipment and metrology tools 

- Ability to calculate energy efficiency of solar power stations depending on the landscape 

 

Admission requirement 

Senior bachelor’s/master’s students studying electronic engineering, electric power engineering, 

physics, and materials study. The school includes lectures on renewable energy, photovoltaics, 

production and tests of silicon-based solar power modules, practice classes and laboratory work.  

Program structure and Key Courses 

● Basic Module 

- Renewable Energy Sources (5 ECTS) 

- Solar Energy Materials (4 ECTS) 

- Micro- and Nanotechnology Processes (4ECTS) 

- Optics and Optical Measurements in Solar Energy (3 ECTS) 

● Specialized Module 

- Diagnostics of Solar Energy Materials and Structures (5 ECTS) 

- Metrology of Solar Cells and Modules (4 ECTS) 

- Technology of Solar Cells and Modules (4 ECTS) 

- Equipment and Automation of Solar Power Stations (4 ECTS) 
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- Laser Technologies in Manufacturing of Solar Modules (4 ECTS) 

- Microprocessor Technology (4 ECTS) 

- Computer Technology and Simulation in Electronics (4 ECTS) 

- Problems of Modern Electronics (4 ECTS) 

● Comprehensive Module 

- Foreign Language (Russian) 

- Microprocessor Technology (4 ECTS) 

- Computer Technology and Simulation in Electronics (4 ECTS) 

- Problems of Modern Electronics (4 ECTS) 

- Foundations of Scientific Research 

- Commercialization of Research and Development Results 

 

4.23 Russia - National University of Science and Technology 

M.Sc. Science and Materials of Solar Energy 

Goals 

The two-year master’s program Master in Science and Materials of Solar Energy - National University 

of Science and Technology (MISIS) is designed to create an integral understanding of modern 

technologies used in solar energy research and development, industrial production of modern solar 

cells, panels, and systems. The main aim of the program is to prepare highly qualified personnel 

capable of working in both research laboratories and the industrial sector, equipped with theoretical 

and practical knowledge and analytical and problem-solving skills in the field of Solar Energy. 

Duration 2 years/4 semesters program; Location Moscow, Russia 

Skills acquired 

● Development and modernization of the Renewable Energy sector by means of innovative 

solutions and deployment of new materials and technologies. 

● It prepares students for work in industrial, research and development companies, and 

laboratories, developing energy-efficient and environmentally friendly solutions to local and 

global problems.  

The students will gain: 

● Theoretical and practical knowledge of various types and constructions of solar cells as well 

as production techniques and processes deployed by the micro and nano-electronics 

industries. 
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● The knowledge about general fundamentals of material science, physical and chemical 

properties of materials used in the electronics industry. 

● The knowledge about applications and qualities of new materials and structures designed at 

the nano scale. 

Admission requirements 

To apply for a two-year master’s program at MISIS, the applicant must hold a bachelor’s degree in a 

related field. Upon the completion of the program of study at MISIS, the applicant will receive a 

Russian State diploma and a European Diploma Supplement. 

Program structure and Key Courses 

● Methods of structure research (provides understanding of how to choose the optimal method 

for a solution of a given research task).  

● Fundamentals of solid-state physics (describes internal processes in materials). 

● Fundamentals of electronics (provides understanding of functions of fundamental elements 

of electronics systems on a micro level, circuit design, circuit characterization parameter 

control)  

● Fundamentals of quantum physics. 

● In addition to theoretical and practical knowledge of the main disciplines, the student has 

access to the optional independent research projects and courses, which allows widening the 

spectrum of professional knowledge and skills in the area of innovative technology. 

 

4.24 Russia - Irkutsk National Research Technical University 

M.Sc. Renewable Energy 

Goals 

Master students have the opportunity to participate in a joint double diploma program. Students will 

train for the first year of study at Irkutsk National Research Technical University (INRTU), for the 

second year at the Wroclaw University of Science and technology (Poland). Upon graduation students 

are awarded with Russian and Polish diplomas of the state standard with conferment of a Master’s in 

Engineering. 

Each student has an opportunity to complete an internship in one of the universities partners during 

the second year of study. 

Training is conducted in university laboratories with modern equipment of foreign and Russian 
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manufacturers. 

Duration 2 years/4 semesters program; Location Irkutsk Eastern Siberia, Russia 

Learning outcomes 

● The ability to assess the energy potential of renewable energy resources of the territory 

● Knowledge of the theoretical foundations of energy conversion of renewable energy 

resources 

● Ability to conduct a comparative feasibility study of power supply options 

● Ability to design power supply systems with elements of renewable energy 

● Willingness to carry out operational activities 

● Ability to choose renewable energy equipment for specific conditions 

Program structure and Key Courses 

- Power quality 

- Power electronics 

- Emergency modes in electric power systems 

- Protection and control of power supply systems, including distributed generation 

- Renewable energy 

- Numerical and optimization methods 

- Electromagnetic field theory 

- Control systems for electrical machines 

- Theory of control of electric networks 

- Energy storage system 

- Digital measuring systems 

- Control of renewable energy generators 

 

Internship & Careers Opportunities 

This program provides excellent preparation for a range of internships and careers in Russia, Germany, 

Slovakia, Latvia, France, or any other country. 

In the future, our students will be specialists in the field of renewable energy. A graduate who has 

mastered this master program can carry out his professional activities in energy companies of different 

countries. They can carry out their activities in the field of designing electric power systems, 

environmentally friendly technologies, and work in the field of regime management in the companies 

of the system operator. Graduates can also apply their knowledge and skills in the research departments 
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of various companies and continue their studies in post-graduate school. 

 

4.25 Poland - University of Agriculture in Krakow, Poland 

M.Sc. Renewable Energy Sources and Waste Management 

Goals 

Graduates of the Renewable Energy Sources and Waste Management (University of Agriculture in 

Krakow, Poland) course have profound knowledge of the technical tasks of engineering and 

environmental management in the area of RES & WM. They have theoretically found thorough 

knowledge of RES & WM, including engineering design of equipment, installations, and structures 

designed to generate energy from renewable sources, and of waste management issues. They also have 

advanced knowledge of economics and law necessary to understand non-technical conditions of 

engineering work adequate to RES & WM, including extensive knowledge of the function and 

development of rural areas. They have knowledge about the operation and reliability of machines and 

equipment designed for RES & WM and the rules of creating and developing a business based on the 

knowledge of RES & WM issues. Graduates of the Renewable Energy Sources and Waste 

Management course can single-handedly analyse processes typical of RES & WM and optimize them 

through analytical methods and simulation. They are able to evaluate the advantages and disadvantages 

of performing engineering operations, including their originality. They recognize the systemic and 

non-technical (environmental, economic, legal) aspects of performing engineering operations. They 

observe OSH rules at work. They can perform a critical analysis of the operation and evaluate existing 

technical solutions (in equipment, structures, systems) applied in the production of energy from 

renewable sources and in waste management. They have the ability to identify and formulate 

specifications of engineering task characteristics of RES & WM and can analyse single-handedly 

phenomena that affect the production of energy from renewable sources and the impact of waste 

management on the natural environment. They can plan and supervise the operation of machinery, 

technical equipment, and systems to ensure failure-free operation. 

4.26 IST: Instituto Superior Técnico, Portugal; KTH: Royal Institute of Technology, 

Sweden; École Polytechnique, France; UPC: Universitat Politècnica de  Catalunya, 

Spain)  

Through EIT InnoEnergy offers a joint master's program in Renewable Energy, providing knowledge 

of all major renewable technologies and offering courses in business skills and innovation 

management.  

Master in Renewable Energy (Duration 2 Years) 
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- The program of the first years covers the four sectors where the impact of renewables on costs, 

market volumes, CO2 emissions, and network integration are greatest:   

- Wind  

- Solar photovoltaic  

- Solar thermal  

- Ocean energies.  

The program also includes courses on the energy economy and markets, as well as energy and the 

environment, to give you a broad perspective on the potential of renewable energy. In the second years 

the student can choose the topics of greatest interest from modules on the following areas of 

specialization:   

- Solar photovoltaics  

- Solar thermal electricity  

- Wind energy  

- Hydropower  

- Ocean and offshore energy  

- Biomass and biofuels  

- Integration of renewable systems with the energy system. 

4.27 Consortium - The Association of European Renewable Energy Research Centers 

(EUREC)  

The Consortium of Universities as MINES-Paristech (France), University of Zaragoza (Spain), 

University of Oldenburg (German) and Hanze University of Applied Sciences (Netherlands) proposes 

European Masters in Renewable Energy. They aim to train postgraduate students to fill the gap 

between the growing industry demand for specialized renewable energy expertise and the skills 

currently available on the job market.  

European Master in Renewable Energy (Duration 3 Semesters) 

Here, in the first semester students acquire a solid foundation in key renewable energy technologies. 

In the second semester, they specialize in a chosen technology (Photovoltaics, Wind Energy, Grid 

Integration, Ocean Energy, and Sustainable Fuel Systems for Mobility) at a different university and, 

at the end of the course, the students complete a six-month practical or research project. In particular, 

the main topics related to Photovoltaic technology are:   

● Design and development of building integrated photovoltaic systems  

● Performance monitoring and analysis  

● Development of thin film solar cell devices and manufacturing processes  
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● Solar cell testing and characterization  

● Environmental assessment of PV manufacturing and implementation  

● Information dissemination and demonstration programs.  

European Master in Sustainable Energy System Management (Duration 3 Semesters) 

Here in the first semester, students acquire a solid foundation in systems management with legal, 

environmental, economic, social and technical aspects. In the second semester, they specialize in a 

chosen topic that examine the socioeconomic issues surrounding the deployment of these technologies 

at a different university and, at the end of the course, students complete a six-month practical or 

research project. During the core semester, students will learn about these subjects:  

- Systems management with legal, environmental, economic, social and technical aspects  

- System integration and planning  

- Modelling  

- Scenario development  

- Strategic decision-making  

- Communication  

The specialization sections run from February to the end of May or June depending on the 

specialization. The student specializes in one of the following:  

- System Innovation Management – taught at Hanze UAS (NL)  

- Sustainable Energy and ICT – taught at Howest (Belgium)  

- Sustainable Energy Management – taught at the University of Zaragoza (Spain)  

4.28 UK - Robert Gordon University      

Solar Energy Systems 

Robert Gordon University provides industry-led undergraduate and postgraduate courses leading to 

highly relevant awards and degrees. Situated on one of the most beautiful campuses in the UK, the 

university provides facilities that will have a real influence on your capacity to learn. 

Course/Training description: 

This is the first and only postgraduate course of its kind in the UK focusing on solar as a renewable 

energy. The MSc Solar Energy Systems course will help you to develop an in-depth understanding of 

the theory and practice, along with the professional and research skills necessary to characterise, 

design, and manage solar energy systems. 

What you will study 

● TERM 1 
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You will gain a comprehensive understanding of the essential theoretical background needed for the 

design, operation, and maintenance of solar energy systems. In this stage, you will be also introduced 

to all types of renewable energy resources and the global solar energy policy. 

● TERM 2 

You will work on the design of complex solar energy systems, starting with given specifications and 

its integration into the grid with other energy resources. You will also acquire an understanding of the 

principles of project management and quantitative and qualitative approaches to environmental 

resources and environmental impacts. 

● TERM 3 

You will work on an individual project to demonstrate your understanding and expertise of 

implementing the knowledge gained from Stage 1 and Stage 2 teachings. As a full-time student, you 

will have access to guest lecturers who specialise in different fields of solar energy, bringing you closer 

yet to the issues of solar energy in practice. 

● Semester 1 - Modules    

- Offshore Renewables    

- System Control, Monitoring and Maintenance  

- Solar Energy    

- Introduction To Solar Energy Systems    

● Semester 2 - Modules 

- Engineering Project Management    

- Environmental Impact and Risk Management    

- Electrical Systems and Smart Grids    

- Advanced Solar Technology  

 

Activity summary 

● Lectures - 30 students per group, 8 hours per week 

● Seminars - 60 students per group, 6 hours per term 

● Webinar - 15 students per group, 8 hours per term 

● Tutorial - 15 students per group, 3 hours per week 

● Project Supervision - 1 students per group, 20 hours per term 

● Demonstration - 15 students per group, 6 hours per term 

● Practical class or workshop - 15 students per group, 6 hours per term 
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● Supervised time in studio / workshop - 15 students per group, 15 hours per term 

● Independent Study - 250 hours per term 

● Field Work - 15 students per group, 10 hours per term 

 

Assessment 

Typically, students are assessed each year: 

 

- 6 written exams, typically for 3 hours 

- 6 written assignments, including essay 

- 2 reports 

- 1 dissertation 

- 3 set exercises 

- 3 oral assessments 

 

Entry requirements 

● Applicants normally hold a 2:2 undergraduate honours degree, or its equivalent in 

Engineering, Physics, or Mathematics. 

● Applicants with a lower degree classification and/or relevant work experience will be 

considered on a case-by-case basis. 

 

4.29 UK - Robert Gordon University 

Energy Management 

Robert Gordon University provides industry-led undergraduate and postgraduate courses leading to 

highly relevant awards and degrees. Situated on one of the most beautiful campuses in the UK, the 

university provides facilities that will have a real influence on your capacity to learn. 

Course/Training description: 

Accredited by the Energy Institute, this Energy Management degree provides you with comprehensive 

knowledge and transferable management skills for the oil and gas, sustainable, and renewable energy 

industries. It offers conceptual and problem-solving skills for addressing the management challenges 

of sustainable energy sourcing, evaluation, exploitation, and application. 

What you will study 

● STAGE 1 
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The first stage of the course will provide you with a broad context for understanding energy sector 

strategic analysis, including energy finance considerations, appreciation of renewable energy 

management, and the economics of the oil and gas industry. 

● STAGE 2 

You will develop the skills for specific applications of management principles and tools in addressing 

environmental, operational, and strategic risk management considerations. You will be able to provide 

sound rationale and clearly communicate to relevant stakeholders’ solutions to contemporary energy 

management challenges in a variety of different organisational settings. 

● STAGE 3 

The Capstone module is designed to provide you with an opportunity to integrate master’s level 

knowledge and skills by independently working on an applied academic study or business consultancy 

project from a degree-related discipline. Personal and professional skills such as research, consulting, 

oral presentation, and teamwork will be developed. 

 

Activity summary 

● Lectures - 20 students per group, 8 hours per week 

● Seminars - 15 students per group, 2 hours, 2/3 masterclasses per session, typically 2 hours 

● Tutorial - 10 students per group, 4 hours per week 

● Project Supervision - 1 student per group, 30 hours per term (Capstone) 

● Practical class or workshop - 10 students per group, 2 hours per week 

● Independent Study - 1 student per group, 38 hours per week (Terms 1 & 2) 

● Independent Study - 1 student per group, 570 hours in Term 3 (Capstone) 

● External Visits - 20 students per group, 2/3 industry visits per session, typically 2 hours 

Assessment 

Typically, students are assessed each year: 

● 8 written assignments (coursework) including essays 

● 1 dissertation (if dissertation option selected in Capstone) 

● 1 project report: (if Business Consultancy option selected in Capstone) 

● 1 oral assessment (presentation) 

Entry requirements 
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● Applicants normally hold a 2:2 undergraduate honours degree, or its equivalent in 

Engineering, Physics, or Mathematics. 

● Applicants with a lower degree classification and/or relevant work experience will be 

considered on a case-by-case basis. 

 

 

4.30 UK - University of Aberdeen 

Solar Energy 

Teaching at the University of Aberdeen is organised across 12 schools that encompass a broad range 

of disciplines. Multidisciplinary research centres and institutes bring together experts at the cutting-

edge of their fields to work with colleagues across the UK and beyond. 

 

Course/Training description: 

Study the fundamentals and advanced concepts of solar energy generation and distribution with this 

flexible online short course. 

 

What you will study 

You’ll examine the electrical engineering aspects of solar energy in-depth, looking at: 

● Resources 

● Technologies used 

● Practical implementation 

● Development 

● Barriers 

● Environmental and sustainability issues. 

You’ll explore various examples of solar energy calculations in different power ranges, from rooftop 

photovoltaic (PV) systems to large PV farms. 

You’ll learn to use simulation software, including MATLAB and MATLAB Simulink. 

You’ll cover the following topics: 

● Sun solar spectrum, effects of Earth’s atmosphere, orbit, and rotation on insolation 

● Solar cell and solar panel equivalent circuit and electrical model 

● DC/DC and DC/AC converters with application in PV systems 

● Maximum power point tracking (MPPT) 

● Solar thermal power generation 

● Solar energy storage systems 
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● Stand-alone and grid-tied PV systems design 

 

Accreditation 

● Energy Institute 

● Institute of Mechanical Engineers 

● The Institution of Engineering and Technology 

 

Entry requirements 

The course is delivered at master’s level. At this level of teaching, you’d usually have at least: 

● a 2:2 (second-class) degree in Engineering or the Physical Sciences 

● or relevant experience that supports this level of training. 

 

4.31 UK - University of Aberdeen 

Marine and Wind Energy 

Teaching at the University of Aberdeen is organised across 12 schools that encompass a broad range 

of disciplines. Multidisciplinary research centres and institutes bring together experts at the cutting-

edge of their fields to work with colleagues across the UK and beyond. 

 

Course/Training description: 

● Develop the focused skills you need for career success in renewables. 

● Specialise in marine (tidal and wave) and wind energy, studying online with our team of 

internationally experienced engineers. 

● Study the resources, physical principles, technologies, and systems involved. 

● Discover how these renewable energy sources integrate into the grid. 

● Explore where they fit into the current and future global energy mix. 

What you will study 

● You’ll study the resources used in marine and wind energy, and the physical principles 

involved. 

● You’ll also explore the environmental effects of marine and wind energy capture, and the 

technical challenges faced by these industries. 
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Wind energy 

● Offshore wind energy 

● Wind turbine technologies 

● Efficiency 

● Installation and environmental impact 

● Commercial development 

Tidal energy 

● Tidal power generation technologies 

● Environmental considerations 

● Integration 

● Current projects and potential projects 

Wave energy 

● Wave energy technologies 

● Environmental impact 

● Integration 

 

You can access your learning materials on computer, smartphone, and laptop, 24 hours a day. You’ll 

find a range of resources at your fingertips, including: 

● Videos lectures 

● Reading materials 

● The online resources of our award-winning Sir Duncan Rice Library. 

 

Accreditation 

● Energy Institute 

● Institute of Mechanical Engineers 

● The Institution of Engineering and Technology 

 

Entry requirements 

The course is delivered at master’s level. At this level of teaching, you’d usually have at least: 

● a 2:2 (second-class) degree in Engineering or the Physical Sciences 

● or relevant experience that supports this level of training. 

 

4.32 UK - University of Aberdeen 

Renewable Energy Integration to Grid 

Teaching at the University of Aberdeen is organised across 12 schools that encompass a broad range 
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of disciplines. Multidisciplinary research centres and institutes bring together experts at the cutting-

edge of their fields to work with colleagues across the UK and beyond. 

 

Course/Training description: 

Develop the skills to tackle the integration of renewable energy to the electricity grid. Study flexibly 

online with this focused engineering short course. 

 

What you will study 

You’ll cover the advanced concepts of grid integration over three core modules: Renewable energy 

source integration to grid: challenges and requirements 

● Challenges of integration to distribution systems, including intermittency of generation, 

voltage rise, reactive power support, and power quality concerns 

● Challenges of integration to transmission systems, which mainly concern stability 

● Review of grid codes, including national, Scottish, and German grid codes 

● Static requirements, such as power factor, power curtailment, voltage/frequency range, and 

power quality 

● Dynamic requirements, such as fault ride through 

● Voltage and current source converters to integrate renewable energy to grids 

- Review of semiconductor power switches, including power diodes and thyristors 

- Single/three-phase current source converters and voltage source converters 

 

● High voltage direct current (HVDC) 

- HVDC transmission for renewable energy integration 

- The challenges and benefits of HVDC 

- Review of DC grids and DC faults 

- Case studies: HVDC transmission for large wind farms 

 

Accreditation 

● Energy Institute 

● Institute of Mechanical Engineers 

● The Institution of Engineering and Technology 

 

Entry requirements 
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The course is delivered at master’s level. At this level of teaching, you’d usually have at least: 

● a 2:2 (second-class) degree in Engineering or the Physical Sciences 

● or relevant experience that supports this level of training. 

 

4.33 UK - Wrexham Glyndwr University 

Engineering (Renewable & Sustainable Energy) 

Wrexham Glyndŵr University started in 2008 so it is still one of the youngest universities in the UK. 

 

Course/Training description: 

The programme looks at the engineering aspects of clean energy, energy economics, and markets. The 

cost/ benefit/ tariff/risk analysis of renewables is compared with traditional fossil fuel and nuclear 

energy sources. Socio-economic, energy security, and political issues are addressed as well as 

environmental factors of different energy sources. 

 

What you will study 

● Engineering Research Methods 

● Sustainable Design & Innovation 

● Engineering Systems Modelling & Simulation 

● Control Systems Engineering 

● Renewable Engineering 

● Renewables: Environment, economic, social, and political. 

● Dissertation 

 

Entry requirements 

An honours degree with at least a 2:2 classification or equivalent in an appropriate engineering 

discipline or relevant professional experience. 

 

4.34 UK - Edinburgh Napier University 

Renewable Energy 

Now home to over 19,500 students from over 140 countries, first welcomed 800 students as Napier 

Technical College in 1964. 

 

Course/Training description: 
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This is one of the few courses offered at the master’s level which not only encompasses renewable 

energy technologies but also complements the essential related elements of renewable energy finance 

and environmental law. These elements touch on financial analytical tools, project structuring, finance, 

and management in renewable energy, while the law element will consider the legal framework 

impacting upon renewable energy provision. 

 

What you will study 

Modules that you will study as part of this course 

● Distributed Generation Systems (ELE11113) 

● Energy Materials (MEC11110) 

● MSc Project (ENG11100) 

● Renewable Energy Finance and Environmental Law (BSV11122) 

● Research Skills and Project Management (MEC11117) 

● Solar Energy: Technology, Modelling, and Analysis (MEC11121) 

● Sustainable Energy Technologies (MEC11123) 

 

Accreditation 

● Energy Institute 

● Institute of Mechanical Engineers 

 

Entry requirements 

● The entry requirement for this course is a Bachelor (Honours) Degree at 2:2 or above. We 

look for applicants to have a background in a relevant engineering field such as electrical, 

electronic, electrical & electronics, mechanical, automation, control, energy, or 

renewable/sustainable energy in order to be eligible for the programme. 

● Other degrees in the relevant subject will be considered for this programme.  

4.35 UK - Northumbria University 

MSc  Renewable and Sustainable Energy Technologies 

The course covers topics such as photovoltaic, wind, thermo-mechanical energy conversion systems, 

hybrid renewable energy systems, energy efficiency, building energy modelling and engineering 

optimisation. The University has a well-established reputation for renewable and sustainable energy 

technologies. You will benefit from excellent technical facilities including specialist workshops. We 

also have a laboratory that’s dedicated to power networks, wind energy, photovoltaics and battery 

testing for electric vehicles. 
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Modules: 

Sustainable Development for Engineering Practitioners (Core, 20 Credits) 

Fundamentals of sustainable and ethical development for engineering practitioners, legislation, 

economics, energy, materials, environment and society. Triple bottom line, stakeholder analysis, the 

circular economy, carbon footprint, material and energy supply chains and risk, the ethics of sustainable 

development and software tools for eco audit and life cycle assessment. 

Wind, Photovoltaic and Hybrid Renewable Energy Systems (Core,20 Credits) 

You will learn about the theory and technology of renewable energy conversion systems, specifically 

about the followings: 

• Renewable resources, their characteristics and stochastic modelling 

• Wind turbines: components and performance measures, conceptual design, structural loads, blade and 

tower structural design considerations, operation and control 

• Aerodynamics of wind turbines: blade element momentum theory, blade aerodynamic design 

• Photovoltaic: conversion theory and technology, sizing and design considerations 

• Storage systems: power and cost modelling 

• Hybrid systems: power, cost and reliability/availability analyses and system architecture design for 

various configurations including wind, PV, battery, diesel and fuel cell 

MSc : Electrical Power Engineering 

 Modules: 

Wind Energy Conversion Systems (Core, 20 credits) 

The module syllabus includes, but is not limited to, the following topics: wind energy resource; 

operating principles, characteristics and types of wind turbines; commercial and emerging distributed 

wind generators; power electronic converter topologies for variable speed systems; turbine aero-

dynamics and manufacturing; grid-connected and stand-alone applications; research and development 

aspects; environmental and social context and issues; regulations and standards; economics, 

employment opportunities etc. 

 Photovoltaic System technology (Core, 20 credits) 
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In this module, you will learn about the principles of photovoltaic (PV) system, design, operation and 

application. This will include consideration of the system components and the design and configuration 

of the solar array, together with examples of stand-alone, grid-connected and space applications. The 

module will also help you to appreciate the issues relating to the implementation of photovoltaic 

systems. 

The topics within the module syllabus include: 

• PV arrays and system components 

• Grid connected PV systems, including large scale and building integrated systems 

• Stand-alone PV systems and applications 

• Concentrator PV systems 

• PV arrays for satellite power supply 

• Monitoring and performance analysis 

• Operation and maintenance, system lifetime, standards and regulation 

Renewable Energy Technologies for Electricity Supply (Core, 20 credits) 

This module provides you with the opportunity to study the operation of the renewable energy 

technologies used for electricity generation, covering the aspects of resource assessment, operating 

characteristics, typical performance levels, economics and environmental impact. You will also 

consider the context of the use of renewable energy systems, including aspects relating to grid 

connection and enabling technologies such as storage. 

The module introduces you to all the renewable technologies that can be used to generate electricity, 

including solar, water, wind, geothermal and biomass technologies. 

Smart Grids (Core, 20 credits) 

This module aims to deepen your understanding and ability to study existing electrical power 

distribution networks and to consider new concepts and technologies for future ‘smart grid’ power 

networks. Emphasis will be given to the integration of renewable energy resources, electric vehicles, 

enabling technologies and the quality of supply. The module also covers advanced power electronics 

controllers and ICT techniques as applied to the smart grid. 

This module also gives you the opportunity to critically analyse and develop an understanding of 
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practical design and implementation issues, such as, quality of supply, cost considerations, regulations 

and standards. 

Topics covered will be reinforced by the use of real-world examples and case studies. 

4.36 UK -University of Cranfield 

MSc: Renewable Energy MSc. 

This MSc will equip you with the advanced knowledge and skills to develop a successful career in the 

rapidly growing renewable energy sector. A choice of study routes enables you to specialise in 

developing the state-of-the-art technical skills required to design renewable energy systems, or to focus 

on managing renewable engineering projects and systems. Ranked in the UK top 5 for mechanical 

engineering, Cranfield offers a unique, postgraduate-only environment, unique engineering-scale 

facilities for the development of efficient renewable energy technologies with low CO2 emissions and 

a teaching team with extensive experience of solving real world renewable energy challenges. 

Course modules:  

Renewable Energy Technologies 1 

Aim: An understanding of the principles of renewable energy technologies is key to assimilate the 

technological basis of the systems and applications. The module provides the fundamentals of the 

renewable energy technologies and their impact on global and national energy systems. The purpose of 

this module is to introduce the basis for assessment of the performances of solar, wind, wave and tidal, 

geothermal as well as hydro-electricity technologies.  By the end of the module, you will have a better 

understanding of the various renewable technologies and will have the opportunity to visit a PV solar 

plant to see the real dimension of an operational plant. 

Syllabus: Photovoltaic technology, Concentrated solar power technology, Onshore and offshore wind 

energy: fundamentals of wind turbines and placement, Geothermal Systems (including ground-source 

heat pumps), Wave and tidal energy technologies, Hydro-electricity. 

Intended learning outcomes: On successful completion of this module you should be able to: 

• Identify the different components and main configuration of the different renewable 

technologies covered in the module, 

• Articulate the fundamental principles, terminology and key issues related to the most used 

renewable energy technologies, 

• Critically compare the challenges for the development and operation of the major 
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technologies, including government regulation and policy, and, 

• Identify gaps in the knowledge and discuss potential opportunities for further development, 

including technology and economic potential. 

Renewable Energy Technologies 2 

Aim: This module provides detailed knowledge in energy storage, bioenergy, and energy harvesting 

and energy distribution. This module also provides you with knowledge and experience in designing 

and analysing renewable energy infrastructures in power generation, energy storage, distribution and 

corresponding renewable energy applications. 

Syllabus: Energy storage materials and technologies, Electrochemical and battery energy storage, 

Thermal energy storage, medium to large scale energy storage, Hydrogen storage. Bioenergies, 

Biorefinery, Biofuels, AD technology, Energy from biomass and waste. Energy distribution, Smart grid 

and micro-grid (technical), Smart grid and micro-grid (socio-economic), Smart grid for electric 

vehicles. Energy harvesting. Energy harvesting technologies, Internet of things (IoT) and energy 

harvesting for smart energy systems. 

Intended learning outcomes: 

On successful completion of this module you should be able to: 

• Critically evaluate the key benefits and challenges of energy storage, bioenergy, energy 

harvesting and distribution networks in renewable energy, 

• Identify the appropriate energy storage and distribution methods for different types of 

renewable energy systems, 

• Analyse the main configurations and components in power generation, energy storage and 

distribution networks for renewable energy systems, 

• Justify the importance of materials, control, integration and information management issues 

in renewable energy, and, 

• Appraise future technology and socio-economic trends in sustainability and assess associated 

opportunities and challenges. 

  

Solar Energy Engineering 

Aim: This module provides detailed knowledge of solar energy generation systems, and their technical 

specifications. This module provides you with the knowledge and skills to design and critically evaluate 

solar energy generation systems. An overview of the current state of the art of R&D and the future of 

solar energy systems will be given. 
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Syllabus: PV system technologies and materials, PV field design, CSP collector technical specification 

and design, CSP cooling systems design, CSP power cycles and thermal storage, CSP plant design, CSP 

mirror durability and soiling, Water use within CSP plants, and its reduction, Software tools for system 

design and evaluation, Site selection and the socio-economic and environmental impacts, Current R&D 

activities and future trends. 

Intended learning outcomes: On successful completion of this module you should be able to: 

• Critically evaluate the key technologies of solar PV and Concentrating Solar Power (CSP), 

• Select appropriate solutions for the generation of energy using solar PV and CSP for various 

applications 

• Select and implement appropriate methods for the design of solar energy systems. 

 

Design of Offshore Energy Structures 

Aim: This module provides you with the ability to critically evaluate the structural components of 

renewable energy devices operating in challenging environments, such as offshore wind turbines. 

Advanced computational methods are used to assess the environmental loads acting on these structural 

components and of the contemporary methodologies and engineering design tools used for the 

prediction of these loads. 

Syllabus: Introduction to Design Processes: From a problem statement and interviews, gather sufficient 

detailed data to construct a functional specification against which to design a system. Engineering 

Design Development: Develop a preferred concept design using brainstorming techniques robust 

decision making and project management processes. Engineering Analysis: Submit the concept design 

to a rigorous investigation and analysis, choosing and using multiple engineering software’s, suitable 

to ensure that the design meets the specification previously developed. Practical sessions: As required 

by the challenge set, conduct appropriate tests and experiments to ensure that the design meets all 

elements of the specification. 

 Intended learning outcomes: On successful completion of this module you should be able to: 

• Develop design criteria and functional requirements for renewable energy structures, 

• Develop and undertake design processes aligned with the design guidelines set by the 

professional engineering bodies, 

• Utilise engineering equations conserving wave dynamics, hydrodynamics and fluid induced 

loads, and, 
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• Evaluate the importance and the limits of modern physical and numerical modelling 

approaches. To this end, an introduction is made to the operation of contemporary engineering 

software, for example, potential flow / diffraction theory and CFD / RANS. 

 

4.37 European Energy Centre (EEC) - The Renewable Energy Institute (REI) |  

Galileo Master Certificate (GMC) 

Promoting best practices in renewable energy since 1975. 

 

Course/Training description: 

● The Galileo Master Certificate (GMC) is awarded to successful participants of professional 

training courses allowing them to work in the renewable energy and energy efficiency 

sectors. 

● The exam leading to the GMC is held at major international universities and is also available 

online through interactive and innovative Distance Learning platforms using ground-

breaking teaching methods. 

● The GMC can be achieved by participating in the approved Professional Short Courses run 

by high-standard institutions. 

● Awarded to over 5000 professionals every year who pass the GMC exams in over 300 

training courses worldwide, in collaboration with 21 leading universities including GCU. 

What you will study 

The Pathway to become a Master in Renewable Energy is via online distance learning courses over a 

study period of 18 months. 

Up to 3 of these courses can be taken in the classroom, subject to ECT Approval, held at universities 

and online in live virtual classrooms. 

 

12 course master pathways 

- Renewable Energy 

- Management & Finance 

- Solar Photovoltaic 

- Renewable Energy Solutions 

- Hydrogen Energy 

- Wind Power 

- Energy Efficiency in Buildings 
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- Electrics for Renewables 

- Biomass 

- Wave & Hydro Power 

- Solar Water Heating 

- Combined Heat & Power 

- Energy Storage 

- Electric Vehicles 

 

Master in Renewable Energy Award 

The Renewable Energy Institute collaborates with industry experts and university professors to offer 

the Accredited Master in Renewable Energy Award (18 months – global online and classroom) which 

rewards continuous learning and achievement in the Renewable Energy sector. 

 

4.38 Germany - Fraunhofer Academy 

Online Master of Science in Wind Energy Systems 

The Fraunhofer Academy is the Fraunhofer-Gesellschaft’s specialist provider of continuing education 

and part-time training for people in employment. The Fraunhofer Academy offers specialists and 

managers outstanding courses of study, certificate courses, and seminars based on the research 

activities of the Fraunhofer institutes in collaboration with selected and prestigious partner 

universities. 

 

Course/Training description: 

The main objective of the master program for Wind Energy Systems is capacity building in the field 

of wind energy for research and industry. Methods and technology innovations will be developed in 

learning alliances with the industry within the framework of master theses and doctoral dissertations. 

Prospective target groups for the Master program are natural scientists and engineers.  

 

Who should take this course 

The master's program is designed for engineers from research and industry or for bachelor’s degree 

holders who wish to deepen their knowledge in the field of wind energy, such as: Students with work 

experience who want to specialize their knowledge through a master's program or entry-level 

employees who like to qualify for a promotion Engineers looking to change their career or industry 

sector Group manager, department manager, staff development specialists, or government employees. 

All industries related to the Wind Energy and Renewable Technology Sector, Mechanical Engineering 
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or Electrical Engineering. 

 

What you will study 

Core topics include fundamentals of mathematics and engineering for wind energy, specializations in 

energy system technology and simulation and structural technology, as well as additive key 

competences (management and law). 

 

Activity summary 

The study program Master Online Wind Energy Systems consists of four core elements: 

 

● Fundamentals of mathematics and engineering for wind energy (30 ECTS) 

● Two specialization areas: (1) Energy system technology or (2) Simulation and structural 

technology (Minimum 30 ECTS must be selected in one of the specializations) 

● Additive key competences (management and law) 

● Master's thesis (30 ECTS) 

● The Masters Program, carrying 120 ECTS, is an occupational degree course, held in English, 

100% online, and leads to a Master of Science (M. Sc.). 

 

Accreditation 

Accreditation is granted by the agency ASIIN. The master’s program Online M.Sc. Wind Energy 

Systems was successfully accredited by the agency ASIIN in 2015. 

 

Entry requirements 

The participants: Potential target groups for the master’s program are scientists and engineers from 

research and industry or people who just finished their bachelor's degree who are looking for 

professional training and want to study wind energy either in the scope of a whole master's or in single 

specialization certificates. 

 

4.39 Germany - Fraunhofer Academy & Solar Energy Engineering, Germany 

MSc Solar Energy Engineering 

The University of Freiburg partners with one of the top research institutes in solar energy - Fraunhofer 

ISE - to provide innovative, insightful, and tailored online training. You can be assured that our 

distance Master of Science and Certificate Programs in Solar Energy Engineering will broaden your 

knowledge, widen your skill set and immensely improve your future career prospects. 
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Course/Training description: 

The MSc in Solar Energy Engineering offers you comprehensive, interdisciplinary, technical, and 

scientific training in the field of solar energy production. You will acquire subject-relevant skills, from 

developing and producing photovoltaic and solar thermal systems to the assembly of complex plants, 

power stations, and energy networks. In particular, you will be able to optimize parts, systems, and 

plants while considering aspects such as innovation, efficiency, cost, and service life. This programme 

offers the opportunity to specialize in one or more sub-areas of solar energy production, such as solar 

cell technologies, photovoltaic systems, solar thermal technology, material, and cell characterization, 

systems integration, and electricity networks. 

 

What you will study 

The modules offered in the Master programme are repeated annually and are divided into Preparatory, 

Mandatory and Elective Modules, as well as Research Projects. Your final semester is reserved for the 

preparation of your Master Thesis. Certain courses in the Preparatory Modules and the Research 

Projects can be credited if candidates can provide proof of prior specialized knowledge. 

 

Accreditation 

Duly accredited German Master of Science Degree. 

 

CAS 1 – Solar Cells and Photovoltaic Systems 

The University of Freiburg partners with one of the top research institutes in solar energy - Fraunhofer 

ISE - to provide innovative, insightful, and tailored online training. You can be assured that our 

distance Master of Science and Certificate Programs in Solar Energy Engineering will broaden your 

knowledge, widen your skill set and immensely improve your future career prospects. 

 

Course/Training description: 

This Certificate provides a comprehensive understanding of the fundamental physical processes of 

solar cells, as well as the design and function of photovoltaic systems. 

 

Who should take this course 

This Certificate is an ideal choice for you if you are a working professional with: 

● Existing knowledge of the energy sector 

● Professional experience in the photovoltaic industry 
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What you will study 

● Gain a comprehensive understanding of the fundamental physical processes of solar cells and 

photovoltaic systems 

● Understand the physics, technology, and designs of solar cells 

● Learn how photovoltaic systems are designed and optimized for optimal energy production 

and storage. 

 

4.40 Denmark - Technical University of Denmark 

Master of Science in European Wind Energy (EWEM) (Electric Power Systems) 

DTU is recognized internationally as a leading university in the areas of the technical and the natural 

sciences, renowned for our business-oriented approach, our focus on sustainability, and our amazing 

study environment. 

 

Course/Training description: 

The EWEM programme aims to train students in emerging research domains with a high potential 

impact to shape the future of the wind energy sector. It prepares students for employment in 

multidisciplinary departments in industry and/or for continuing their studies within PhD programmes. 

 

What you will study | Learning outcomes | Modules 

After completing the EWEM programme the graduate will: 

● Understand the product development process applied (within and outside wind energy). 

● Be able to apply and/or improve a scientific methodology to improve product development. 

● Possesses the competencies necessary for the design and implementation of complex wind 

energy systems and their components in one of the four specialisation tracks. 

● Be able to contribute to the formulation and implementation of a research project. 

 

The student will acquire knowledge in both theoretical and applied sciences underlying wind energy 

systems in general and the chosen specialisation track, which will allow him/her to adapt quickly to 

changes in this constantly evolving field, and specific competencies necessary to operate in the chosen 

area of specialization. 

The student will also attain expertise in putting his/her knowledge into practice by participating in 

laboratory projects and the internship placement. Moreover, the student will attain practical project 

management skills which are necessary for an effective application of the knowledge acquired. 

EWEM graduates receive a double degree. Which degrees a student receives depends on the track. 
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The degrees are equal to the degrees given to graduate students from the individual universities and 

programmes. 

 

Entry requirements 

Applicants must have a Bachelor of Science degree (or equivalent) in Engineering or Science or a 

Bachelor of Engineering degree obtained at an internationally recognized university. Other English 

Language requirements: TOEFL paper-based - 573; TOEFL computer-based - 230; Pearson - 59. 

 

Master of Science in European Wind Energy (Wind Farms and Atmospheric Physics (Wind 

Physics)) 

DTU is recognized internationally as a leading university in the areas of the technical and the natural 

sciences, renowned for our business-oriented approach, our focus on sustainability, and our amazing 

study environment. 

 

Course/Training description: 

The EWEM programme aims to train students in emerging research domains with a high potential 

impact to shape the future of the wind energy sector. It prepares students for employment in 

multidisciplinary departments in industry and/or for continuing their studies within PhD programmes. 

 

What you will study | Learning outcomes | Modules 

The general profile of the Wind Farms and Atmospheric Physics graduates: 

● Mastery of the governing concepts of meteorology and understanding of the mechanisms 

responsible for winds in the atmosphere, of the atmospheric boundary layer, and of the 

phenomena associated with its development 

● Ability to model and analyse the interaction between topography, atmospheric boundary layer, 

and energy yield as well as the interaction of atmospheric boundary layer and wind farms, 

including wake effects 

● Ability to apply advanced flow measurement techniques, like lidar measurements, and 

computational fluid dynamics (CFD) tools both on engineering and fundamental research level 

● Practical knowledge of field measurements and high-performance computations 

 

Profile of the Wind Farm graduates: 

● Mastery to perform site assessments, predictions of wind energy yield, and wind farm design 

● Ability to handle large amounts of measurement and operational data with modern data-driven 

methods 
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● Competences in operation and control wind farms to optimize revenues, structural safety, and 

grid integration 

 

Profile of the Atmospheric Physics graduates: 

● In-depth knowledge and understanding of fluid dynamic aspects of wind energy from a 

theoretical as well as experimental point of view 

● Mastery of atmospheric turbulence and its impact on performance and design loads of wind 

turbines and wind farms 

● Ability to develop analytical and numerical tools from fast to high-fidelity solutions. 

 

Entry requirements 

Applicants must have a Bachelor of Science degree (or equivalent) in Engineering or Science or a 

Bachelor of Engineering degree obtained at an internationally recognized university. Other English 

Language requirements: TOEFL paper-based - 573; TOEFL computer-based - 230; Pearson - 59. 

 

4.41 Belgium - Vrije Universiteit Brussel 

Master of Science in Water Resources Engineering 

This program is jointly organized by the Katholieke Universiteit Leuven and the Vrije Universiteit 

Brussel. It is one of the International Course Programs supported by the Flemish Interuniversity 

Council. 

 

Course/Training description: 

The two-year program offers comprehensive training in the different aspects of water resources 

management and engineering, with a focus on the use of numerical simulation tools in a framework 

of project-based learning. It is designed for those who want to develop their knowledge of water 

resources engineering and who are willing to use this knowledge in developing countries or anywhere 

else in the world. 

 

What you will study | Modules 

● The first year of this master's program contains only compulsory courses on mathematics, 

statistics, hydraulics, groundwater and surface water hydrology, irrigation agronomy, aquatic 

ecology, water quality, and remote sensing, hydrologic data processing, and measurements. 

● In the second year, most courses are organized as workshops and linked to an integrated 

project. Three workshops have to be selected among the following: groundwater modelling, 
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soil water modelling, irrigation design and management, surface water modelling, river 

modelling, urban hydrology, and advanced aquatic ecology. 

● In addition, all students follow the courses on a systems approach and social, political, 

institutional, economic, and environmental aspects of water resources. 

● The second year also includes a research thesis work (30 SP). 

 

Learning outcomes  

Our main goal is to offer comprehensive training in water resources engineering to engineers and 

scientists from both developing and industrialized countries. The program blends various basic and 

applied courses, hydrology, and engineering sciences associated with water resources development 

with organizational and managerial skills. 

 

Entry requirements 

Bachelor of Science in Engineering, Bioscience Engineering, Environmental Engineering, Geography, 

Geology, Biology, Chemistry or Sciences. 

 

4.42 Finland - LUT University 

Master's Programme in Bioenergy Systems 

Lappeenranta-Lahti University of Technology (LUT) University is a pioneering science university in 

Finland, bringing together the fields of science and business since 1969. 

 

Course/Training description: 

The future energy challenge calls for new supplies of affordable sustainable energy. Making greater 

use of the renewable energy systems available is a way to meet the climate change challenge while 

helping to secure the availability of energy supplies for us all. Bioenergy will be a significant part of 

clean and feasible energy systems in the future, and its use is increasing globally. When utilising 

bioenergy, we must ensure that it is sustainable and feasible. This Master's programme gives you skills 

to do this, from the feedstock of fuels to harvesting and thermal conversion to electricity and heat. 

During the studies, you will learn how different feedstock can be converted to electricity and heat and 

what requirements the fuel sets for the technology and system. In addition, you will learn how 

bioenergy systems work as a part of comprehensive energy systems. You will learn about energy 

economics and processes with respect to bioenergy systems. 
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What you will study | Modules 

Core studies, 26 ECTS credits, include courses on bioenergy, technology, and society, and energy 

economics. 

Advance specialisation studies, 42-65 ECTS credits, include compulsory and alternative studies: 

● Compulsory studies: energy systems engineering, bioenergy technology solutions, energy 

economics, steam boilers, fluid machinery, power plant design. 

● Alternative studies: district heating, advanced modelling of transport phenomena, energy 

scenarios, steam turbines, renewable energy technology, design of fluid machinery. 

Minor studies, 0-32 ECTS credits, include topics in environmental responsibility, the modelling of 

energy systems, and bio-based chemical engineering. 

 

Learning outcomes  

After completing this master’s programme, you will possess: 

● Competence to analyse, design, and select energy conversion processes for different 

applications, taking technological, economic, environmental, and societal aspects into account 

● Professional skills to work as a specialist in energy technology: you will be able to take part 

in strategic planning to increase the use of bioenergy 

● Knowledge to apply and develop mathematical models to solve energy technological 

problems, understand the prerequisites of biofuel utilisation (processes and equipment), and 

investigate and design small-scale bioenergy systems 

● Team management skills to manage and organise both national and international projects. 

 

4.43 Sweden - KTH Royal Institute of Technology 

MSc Renewable Energy (EIT InnoEnergy) 

Since its founding in 1827, KTH Royal Institute of Technology in Stockholm has grown to become 

one of Europe’s leading technical and engineering universities, as well as a key centre of intellectual 

talent and innovation. We are Sweden’s largest technical research and learning institution and home 

to students, researchers, and faculty from around the world dedicated to advancing knowledge. 

 

Course/Training description: 

The programme covers Renewable Energy, a growing area with tremendous opportunities for new 

technologies, businesses, and ideas. Students gain in-depth knowledge of all major renewable 

technologies and the opportunity to specialise in areas of interest. Students also acquire skills in 

business and innovation management. The programme is offered by five European universities 

through EIT InnoEnergy. 
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What you will study | Modules 

Year 1 

In the first year, you will take core modules in advanced technology concepts and methods in one of 

the four universities offered by the programme, as well as in the production and utilisation of 

sustainable energy. 

The programme covers the four sectors where the impact of renewables on costs, market volumes, 

CO2 emissions, and network integration are greatest: wind, solar photovoltaic, solar thermal, and 

ocean energies. The programme also includes courses on the energy economy and markets, as well as 

energy and the environment, to give you a broad perspective on the potential of renewable energy. 

Throughout your studies you will participate in the Business and Management training by “Escola 

Superior d'Administració i Direcció d'Empreses” (ESADE) with several modules distributed 

throughout Year 1, followed by the Summer School at the end of Year 1, which includes also a co-

creation workshop at UPC: Universitat Politècnica de Catalunya · BarcelonaTech, the Innovation 

Seminar alongside our industrial and business partners and the ESADE module 3. 

Year 2 

The second year is your chance to focus on the areas that interest you most. Students can choose from 

modules on the following areas of specialisation that will also determine which university you will 

attend: 

- Solar photovoltaics 

- Solar thermal electricity 

- Wind energy 

- Hydropower 

- Ocean and offshore energy 

- Biomass and biofuels 

- Integration of renewable systems with the energy system 

 

In Year 2 you will be able to select any out of the four universities offered by the programme. It will 

need to be different from your year 1 university. 

 

Partner universities 

The programme is taught at the following universities: 

 

- IST: Instituto Superior Técnico, Lisbon, Portugal 

- KTH: Royal Institute of Technology, Stockholm, Sweden 
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- École Polytechnique, Paris, France 

- UPC: Universitat Politècnica de Catalunya · BarcelonaTech, Barcelona, Spain 

The business and entrepreneurial elements of the programme are delivered by the international 

business school: 

● ESADE Business School, Spain 

4.44 France - University of Paris-Saclay 

Master: Energy 

Its purpose is to provide students with expertise in the energy sector and decarbonisation issues. 

Modules first year: 

●       Thermomechanics of fluids 

●       Process design 

●       Industrial process modelling 

●       Numerical analysis 

●       Python programming 

●       Electrochemistry and corrosion 

●       Basics of nuclear energy 

●       Materials for engineering 

 Modules second year: 

●       Energy Efficiency 

This course offers an approach ranging from design methods to technologies that enable high energy 

efficiency. The methodological approach is based on the foundations of thermodynamics and uses 

optimisation and modelling techniques. The application areas studied are industrial processes, 

building and urban environment and mobility systems. 

●       Reducing the carbon footprint 

The transition to clean fuels is a key way to reduce environmental impacts. This concerns extraction 

processes, CO2 capture and recovery, but also the manufacture of synthetic fuels (H2, hydrocarbons) 

with applications in energy storage. 

Understanding of the basic phenomena and presentation of the scientific and technological barriers. 

 ●       Integration of renewable energies 

The optimised integration of renewable production into energy networks represents one of the major 

challenges of the years to come. Current developments are focused on resource assessment, 
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production and demand prediction, performance of production systems, predictive management of 

energy on networks including the storage function. 

●       Renewable energy technology 

Understand the phenomena that occur within an energy conversion/storage device (battery, fuel cell, 

photovoltaic conversion...); recognise the responses of a device according to the materials used; 

calculate the energies and powers supplied from the results of classic electrochemical tests; adapt a 

device according to the desired application.  For all these energy conversion/storage devices, we will 

discuss their problems, challenges, modelling contributions and recycling options. 

 

4.45 France - University of Nantes 

Master: Mechanics - Reliability based structural maintenance for marine renewable energy 

(MAREENE) 

This program aims to train structural reliability, monitoring and maintenance specialists in the field of 

Marine Renewable Energy (MRE). At the end of this program, students will be able to use and 

quantify the added value of non-destructive testing techniques and SHM methods applied to offshore 

structures 

Modules third semester: 

●       MRE structures: offshore wind energy and ocean energy 

●       Design of offshore structures 

●       Stochastic theory of sealoads 

●       Numerical methods for uncertainty quantification 

●       Risk based inspection and value of information 

●       Risk and reliability in engineering 

●       Monitoring strategy and monitoring systems 

●       Probabilistic modelling of degradations 

●       Wind loads on structures 

●       Technical communication 

●       Problem Based Learning (PBL) 

Modules fourth semester: 

●       Internship or project 

●       Workshop 
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SECTION 3: ACTIVITIES WITHIN THE RENEWABLE ENERGY TRAINING 

CENTERS IN EU PARTNERS INCLUDING INFRASTRUCTURE 

1 Introduction 

The training courses, available in the EU, seek to train professionals with hard/soft skills and they can 

address different levels and professional figures, deepening the knowledge and techniques to develop 

and implement renewable energy in different sectors: administration, business or energy industry. The 

most important EU centers, specialized in the renewable energy sector, broken down by countries or 

consortia, are described below. 

2 Laboratories in Italy 

Research and Development (R&D) activities have been aimed at improving renewable technologies 

performance (efficiency, lifetime, energy pay-back time) and minimizing RE electricity generation 

cost, and this trend is expected to continue in the future. 

In Italy, R&D related to the RE technology are mainly conducted by ENEA (the Italian Agency for 

New Technology, Energy and Sustainable Economic Development), RSE (a research company owned 

by GSE), CNR (the National Council for Scientific Research), EURAC, ENEL, several universities 

and other research institutes. 

2.1 ENEA  

The most relevant research public organization in the energy sector in Italy. In the field of renewable 

sources, ENEA carries out research, innovation and technology transfer activities and provides 

advanced services, with the aim to reduce emissions and national energy dependence on fossil fuels 

and to increase the economic competitiveness of the country. ENEA also provides support to local 

administrations, industrial consortia and trade and business associations in assessing the 

environmental sustainability of plans, projects, and territorial programs for the production of energy 

from renewable sources. 

In the PV field, its activities are focused on high efficiency solar cells based on tandem devices with 

c-Si or heterojunction (a-Si/c-Si) as rear cells and Kesteristes (CZTS) or perovskite top cell. With 

regards to PV systems, ENEA is developing devices, software, modelling, smart grid concepts and 

strategies for optimum plant integration in the electrical grid in order to address value services for 

users and distributors taking also into account the emerging technologies of energy storage and 

management. Moreover, it is involved in the development of “digital PV” (by implementing models 

for maximization of producibility from bifacial modules, storage control, grid integration, automation 

of diagnostics and O&M) and "Agrivoltaics" (consisting of growing crops beneath ground-mounted 

solar panels). Furthermore, another primer activity consists of the qualification of photovoltaic 

modules – complying with the Italian Electrotechnical Committee (CEI) standards – for a number of 
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stakeholders: manufacturing companies, installers, distributors and/or authorized dealers. 

● In the field of wind energy, ENEA makes innovative contributions on some issues, such as 

materials, and participates in both national and international collaborations that allow it to 

play a role of technological observatory on the development of technologies and the market. 

For example, the project, named TEOREMA, whose main partners are CNR, ENEA, 

Politecnico di Torino, Enel-GP, Wave4Energy, Fincantieri Oil&Gas, aims to develop 

offshore platforms providing combined energy generation from several sources. 

Another project in which ENEA is involved is the WinWind project with the goal to increase social 

acceptance and enhance the development of land-based wind energy. 

ENEA aims to be the national reference for the public administration, citizens, businesses and territory, 

ensuring the exploitation of the results of scientific research. In particular: 

● Manages the Knowledge Exchange Program (KEP), a Knowledge Exchange Platform that 

represents the innovative and priority tool for cooperation between ENEA and companies. 

The KEP program proposes coaching, partnership, and support paths, also customized, and focused on 

sharing the needs and problems of the company. 

● Manages the Proof of Concept (PoC) Fund, conceived with the purpose of supporting 

validation and prototyping activities of initial projects. The program aims to reduce the gap 

between research results and industrial application. 

● Makes available to industry, public administration and citizens advanced services, 

technological solutions and products available on the Atlas of Technological Innovation, the 

online database to facilitate access of Small and Medium Enterprises (SMEs), their 

associations and all potential stakeholders to services and advanced products ENEA. 

● Proposes agreements to companies for the use of ENEA patents and for the sharing of 

scientific knowledge, the establishment of research laboratories, the implementation of 

technological innovation projects. 

● Promotes joint research projects with industry and associations. 

● Is present in the main national and European networks for the support of technology transfer 

and innovation activities. Among the most important is the Enterprise Europe Network 

(EEN) funded by the European Commission that supports innovation and competitiveness 

of companies and research facilities on an international scale. 

● Provides technical-administrative assistance in the start-up and development phase of spin- 

offs to bring to the market the results and the technologies developed within the research 

activity in the high technology sectors. 
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As part of a Protocol of Agreement with Confindustria (the main association representing 

manufacturing and service companies in Italy) offers the following services: 

- Information, analysis and evaluation 

- Technology development 

- Technology transfer related to matured skills 

- Testing, qualification and certification 

- Energy and technology diagnosis 

- Training. 

2.2 Energy System Research/Ricerca sul Sistema Energetico (RSE)  

The main research organization carrying out activities on high efficiency solar cells in Italy. In the 

field of renewable energies, RSE carries out research activities aimed at the realization of studies, tools 

and methods for the evaluation of renewable energy technologies, for the optimization of plant 

management and their integration into the grid, for the minimization of environmental impact and the 

proper integration into the territory. The resulting tools and methodologies are subject to 

experimentation and demonstration in the laboratory and in the field. 

● In the PV sector, RSE is carrying out activities on high efficiency solar cells in Italy, 

developing multi-junction solar cells based on III-V elements and nano-structured coating 

for high concentration applications in the frame of the Italian electric system research 

programme RdS (system research) and European projects. RSE has built new laboratories in 

Piacenza for the development and characterization of new materials, cells, modules and 

concentrating photovoltaic systems. The laboratories host a new generation MOCVD reactor 

for the epitaxial growth of III-V materials and equipment for the manufacturing process of 

the devices. There are also test facilities to measure the performance of in-door and out-door 

cells and modules. Activities also include modelling of innovative semiconductor structures 

and development of novel prototypes. Furthermore, RSE, in order to evaluate the energy 

performance of installed photovoltaic systems, is carrying out an analysis of the operation of 

a sample of photovoltaic systems located throughout the country, differing in size, type of 

cells and installation method. 

● In the wind power sector, the ongoing activities at RSE are focused on the most important 

issues, i.e. the evaluation of the resource, the impact on the environment and the territory, 

the technological innovations, the problems of integration into the electrical system. 

The increasingly accurate and detailed assessment of the resource, both on-land and off- shore, sees - 

on one hand - the refinement of the Wind Atlas, with the help of sophisticated meteorological 

modelling, and - on the other - the use of measurement stations, on land and at sea; particular mention 
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should be made of the offshore anemometer buoy soon to be installed in the Strait of Sicily. 

The interactive Wind Atlas (http://atlanteeolico.rse-web.it/) is accompanied by the binding 

information provided by the regional directives on the construction of wind farms, ensuring the 

superimposition of these "themes" to the maps of wind speed or to those of specific productivity, 

returning an immediate picture of the interesting areas from the point of view of the potential 

installable at regional scale. Particular attention is also devoted to the development of support tools 

for landscape design of plants and the study of interactions between wind power and economic 

development of the territories. 

On the side of technological developments, next to the analysis of the potentialities of the off-shore 

"multi-purpose" platforms, the project focuses on the so-called "mini-wind", through the field 

monitoring of plants of different sizes, in order to provide adequate information on the actual 

production potential of the machines and on the necessary precautions of installation. 

Moreover, in order to promote the development of the RE industry, RSE is carrying out the Enterprise 

Project (Progetto Impresa) by implementing joint activities with the production system, with 

associations and groupings of small and medium-sized enterprises and consumer associations. The 

goal is to enhance a stable and structural connection with the instances and needs expressed by the 

world of national production, to define joint projects that can provide useful answers to the 

optimization of energy consumption, the use of high-efficiency and environmentally friendly 

technologies, engineering projects and technologies for companies 

2.3 Consiglio Nazionale delle Ricerche (CNR)/National Research Council (Consiglio 

Nazionale delle Ricerche, in Italian language) 

The National Council for Scientific Research, is a national public research organization with 

multidisciplinary skills that has the task of carrying out scientific research projects in the main areas 

of knowledge and apply the results for the development of the country, promoting innovation, the 

internationalization of the "research system" and promoting the competitiveness of the industrial 

system. The multiple areas in which the CNR is engaged are: 

- Biomedical sciences 

- Chemistry and Materials Technology 

- Earth and environment 

- Engineering, Information & Communication Technology (ICT), energy and transport 

- Physics and matter 

- Humanities and cultural heritage 

- Bio and agri-food 

In particular, the sector or department of Engineering, ICT and Energy and Transport Technologies is 

leading several projects including ETP07: Energy from Renewable Sources and ICT for Energy 

http://atlanteeolico.rse-web.it/
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Sustainability. From October 1, 2020, by resolution of the CNR, the new Institute of Science and 

Technology for Energy and Sustainable Mobility (CNR_STEMS) is operational with offices in 

Naples, Ferrara and Turin. The institute addresses issues of priority interest at national and 

international level, such as the de-carbonization of the energy and mobility sectors, the energy 

transition towards renewable resources alternative to fossil fuels, the improvement of energy 

efficiency - intended both in the context of mobility and within the various industrial sectors, including 

agriculture and off-road. The research activities also concern the use of distributed sensors and the 

application of advanced methodologies of data analytics in the management and optimization of 

energy systems. 

CNR focuses particular attention on the collaboration with the industrial system through multiple 

instruments of intervention: joint programs with companies, research contracts, innovative services, 

licensing or transfer of patents, creation of consortia, targeted consulting and initiatives aimed at 

enhancing technology transfer to the productive fabric, such as the generation of spin-off companies 

from research. 

The Research Valorization Unit (UVR) coordinates and links the activities of the Institution with regard 

to: design, support and implementation of technology transfer processes and valorization activities; 

protection, management and valorization of Intellectual Property Rights (IPR) stimulation of the design 

of spin-off companies from research and support for their implementation, followed by accompaniment 

in the growth phases of the company. 

2.4 EURAC 

A private research center based in Bolzano. It works with international organizations such as the 

Alpine Convention, the Carpathian Convention, the United Nations Environment Programme (UNEP), 

and the United Nations Industrial Development Organization (UNIDO). One of the institutes of the 

center is the INSTITUTE FOR RENEWABLE ENERGY: it conducts applied research in the field of 

advanced energy systems that involve the use of sustainable energy sources. These activities include 

research projects at national and international level and direct collaborations with industrial partners, 

which lead in many cases to the development of innovative products and the evaluation of 

technological or construction solutions. the renewable energy institute is structured into five research 

groups: 

- Sustainable heating and cooling systems 

- Photovoltaic systems 

- Energy efficiency of buildings 

- Energy renovation of historic buildings 

- Urban and regional energy systems 

With regards to photovoltaic systems group, main themes addressed are: 
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- Energy performance and reliability of photovoltaic systems in different conditions 

- Solar resource: utilization and reduction of variability 

- Integration of photovoltaics in electricity grids 

- Integration of photovoltaic components in buildings 

The research projects are focused on: development and testing of photovoltaic modules for building 

and grid integration, performance evaluation of installed photovoltaic systems, development of on- 

line tools for the simulation of the performance of photovoltaic systems in combination with satellite 

data systems and geographic information. Moreover, EURAC has access to large amounts of data 

coming from several PV plants and it is investigating the impact of PV in the distribution grid, by 

assessing the hosting capacity and by analyzing the impact of mitigation option (i.e. storage). 

The research activity is carried out as part of international cooperation projects, but also directly with 

industrial partners, and is expressed in the simulation of the performance and verification of the 

requirements of photovoltaic systems and energy production plants to be built, in the evaluation of the 

building heritage for photovoltaic applications addressed to public bodies, in the support in the 

integration of photovoltaic systems in building projects; in the laboratory and outdoor testing for 

photovoltaic modules. 

2.5 School of Management of Politecnico Di Milano  

Founded in 2003, welcomes the multiple activities of research, training and high consulting, in the 

field of management, economics and industrial engineering. The Energy & Strategy Group of the 

school is composed by professors and researchers of the Department of Management Engineering and 

avails itself of the technical- scientific competences of other Departments, among which in particular 

the Department of Energy. The Energy & Strategy Group has the objective of establishing a permanent 

Observatory permanent observatory on the markets and industrial supply chains of renewable energies, 

energy efficiency and environmental sustainability in Italy, with the intent to census the operators, 

analyse business strategies, technological choices, and competitive dynamics, and to study the role of 

the regulatory system and incentives. 

The Energy & Strategy Group presents the results of its studies through 

● “vertical" research reports, which deal with a specific source of renewable energy renewable 

energy source (solar, biomass, wind, geothermal, etc.); 

● "transversal" research reports, which address the topic from an integrated perspective (energy 

efficiency of buildings, sustainability of industrial processes, etc.). 

2.6 ENEL 

Italian multinational energy company and one of the leading global integrated operators in the 

electricity and gas sectors, has committed to a “complete decarbonization” by 2050, which includes 
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an increase in the weight of renewable energy to 60 GW by 2022. 

It is involved in R&D activities especially in its Innovation Hub located in Milano, Pisa e Catania. The 

three Hubs have three labs dedicated to researching innovative technology solutions in infrastructure 

and networks, thermal generation, and renewable energy. In particular, the Enel Innovation Hub of 

Catania integrates an innovation incubator and research laboratories with focus on renewable energy. 

The Hub is located in the area where Enel experiments with technologies to increase the efficiency 

and reliability of solar and storage plants. About one thousand square meters of research facility and 

another 30 thousand for outdoor testing are available to start-ups and SMEs for the development of 

their solutions in collaboration with Enel. 

3 Laboratories in UK 

3.1 Centre for Renewable Energy Systems Technology (CREST) - Loughborough 

University 

CREST continues to pioneer the teaching of renewable energy technologies. For over 20 years CREST 

(Centre for Renewable Energy Systems Technology) has overseen the research and development of 

the most progressive renewable energy technologies. New technologies to develop viable fossil fuel 

alternatives and support rapid growth within the global sustainable energy sector are essential. CREST 

continues to instigate, lead and deliver high-quality, original research, collaborating with industry and 

international academic networks. 

The largest and leading UK sustainable energy research centre, and a leading European academic 

group, its research is innovative, excellent, and relevant, influencing the industry, policy makers, 

researchers, and educators across the world. 

CREST has over 1200m2 of laboratories dedicated to the research of renewable energy systems, 

including PV, Wind, and Energy Storage. This includes the materials used within PV devices as well 

as the characterisation of both solar cells and modules.  We are currently expanding our research 

capabilities within Energy Storage. 

Thin Film Processing Capabilities 

CREST has four vacuum sputter deposition kits (using RF, DC, and pulsed DC sputtering) for the 

deposition of a variety of materials: including silicon nitride, ITO and AZO, Al, Mo, CdS, and CdTe. 

We investigate low-cost deposition techniques including spin coating, chemical bath, and 

electrodeposition. 

Silicon Wafer Processing Capabilities 

CREST has a number of processing tools used in the fabrication of silicon solar cells including: Spin-

Rinser-Dryer, Plasma cleaning system, horizontal tube P-doping furnace, semi-automatic screen 
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printer, 3-zone Belt Furnace, Chemical Wet-benches, 2 Lasers systems for scribing silicon cells.                                                          

Characterisation Capabilities 

CREST has comprehensive facilities for the characterisation of both PV cells and modules. CREST 

can provide a measuring service for solar cells using a Wacom dual source solar simulator with an 

illumination area of up to 9x9cm. The simulator is Class AAA, with the spectral match being 

adjustable. It also has water and peltier temperature-controlled chucks. 

- Cell material that can be measured: 

- Single cells are made of mono- or multicrystalline silicon. 

- Multi junction capable: a-Si, CIS, CdTe, dye-sensitized solar cells. 

CREST can also undertake EQE measurements using a bespoke design and built EQE system, with 

dual lamp input, x-y filter system, and beam homogeniser. 

CREST also has the capability for doing Electroluminescence (EL) and Spectral EL measurements 

using bespoke built systems.                                                                       

CREST can also investigate various properties of the materials deposited using ellipsometry, 

UV/Vis/NIR spectrophotometry (with integrating sphere), optical microscopy, as well as surface 

profilometry, and X-Ray Fluorescence.                                                   

Electrical properties of materials can be investigated using 4 Point Probe, Hall Effect measurement 

system, and QSS Lifetime measurement system.              

 Solar Modules 

PV modules can be tested using a Pasan large area solar simulator (with modifications for low light 

measurements, temperature coefficients, and angle-of-incidence dependence).    

CREST has a number of chambers for accelerated testing of modules including five environmental 

chambers (-60 to 150ºC), three of these chambers are capable of testing full size modules. In addition 

to these CREST also has an Atlas C3000i Weather–O-Meter, and a Q-Lab QUV Accelerated 

weathering/UV exposure chamber. 

We can also investigate modules using a bespoke Laser Beam Induced current measurement system 

(LBIC). 

We also have a full-size module laminator (1.7mx1m) to fabricate PV modules. To test different 

aspects of the lamination process we use a pull adhesion tester. 

8.5kW PV array emulator for grid-tied and stand-alone inverter characterization 

Multiple meteorological continuous measurement systems incl. measurements of global, total in-plane 

and diffuse irradiance, spectrum, ambient temperature, relative humidity, wind speed, and direction 
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CREST also offers a bespoke outdoor test facility for continuous monitoring of PV module operational 

performance. 

Energy Storage 

CREST has recently acquired a number of characterisation tools to investigate the physical and 

chemical properties of the selected materials (solid and/or liquid) as they undergo changes in 

temperature or flow. These include table-top Scanning Electron Microscope with EDS, a Differential 

Scanning Calorimeter, Thermo Gravimetric Analyser (with residual gas analyser), Thermo 

Mechanical Analyzer, Rheometer, Xenon Flash (DXF) thermal diffusivity meter. 

We can also determine the thermal conductivity, thermal diffusivity, and specific heat capacity of 

materials using a Hot Disc Thermal Conductivity measurement system.   

CREST is currently in the process of building, and equipping, a dedicated high-temperature thermal 

storage assessment unit that will house 4 large-scale test rigs. 

CREST also has research interests in vacuum systems for thermal insulation systems and flat plate 

solar thermal collectors. It has the facility to fabricate vacuum glazing and vacuum enclosures using a 

variety of sealing materials and sealing techniques. These facilities include a large area, high-

temperature hot plate (0.7mx0.7m); vacuum pumping station (backing and turbo) with wide range 

pressure gauges (atmosphere to vacuum); vacuum cap with integrated heater; medium temperature (up 

to 300°C) and high temperature (up to 1400°C) gravity convection ovens. 

Furthermore, CREST has recently acquired a large volume (0.6mx0.6mx0.6m) industrial gravity 

convection oven (up to 400°C) which can be purged with a nitrogen atmosphere (provided via a 32 

l/m nitrogen compressor) to minimise oxidation during vacuum system sealing processes.                

Wind Energy   

CREST has its own grid-connected wind turbine (0.6W) as well as access to two local 25kW grid-

connected wind turbines.    

For further information on any of our facilities or capabilities please contact our Laboratory Manager 

Kevin Bass (K.Bass@lboro.ac.uk).        

PV Measurement and Calibration Laboratory 

Over 25 years of PV research excellence, a meticulous characterisation of the measurement 

infrastructure, and comprehensive uncertainty analyses culminated in CREST establishing the UK’s 

only accredited photovoltaic calibration laboratory: The CREST Photovoltaic Measurement and 

Calibration Laboratory (CPVMCL). 

CPVMCL is UKAS (United Kingdom Accreditation Service) accredited to ISO/IEC 17025:2005 for 

the calibration of photovoltaic cells, modules, and pyranometers. 
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I-V Curve Measurements 

CPVMCL is accredited to preform current-voltage (I-V curve) measurements at Standard Test 

Conditions (STC) according to IEC60904-1 for a wide range of devices. These span from research 

scale devices from 10 mm x 10 mm up to commercial modules of 2.5 m x 2.5 m in size. Cells are 

measured with a steady-state dual-light-source solar simulator and modules are measured with a pulsed 

light solar simulator. Section measurements are performed to minimise hysteresis effects. All 

measurements are traceable to SI units and the performance parameters (i.e. PMAX, VOC, ISC, η) are 

accompanied with uncertainty estimates validated through international inter-comparisons. 

Spectral Responsivity Measurements 

The response of small-scale PV devices to quasi-monochromatic light is measured using a custom-

built over-illumination system. The measurement setup is filter-based and covers the range from 337 

nm to 1300 nm. Over-illumination has the advantage of replicating the conditions during I-V 

measurements and results in a better Mismatch Factor Correction.   

Irradiance Sensor Calibration 

Our accredited services include the calibration of pyranometers and reference cells used for irradaince 

measurements. Both are calibrated on our steady-state solar simulator with excellent long- and short-

term irradiance stability, homogeneity, and spectral match. Mismatch Factor correction is applied to 

PV devices resulting in a minimal increase in measurement uncertainty above that of the reference 

standard used for calibration. 

Temperature Coefficient Measurements 

We are accredited to measure Temperature Coefficients of modules in accordance with IEC 60891. 

To reduce the uncertainty of this measurement, an additional step of measuring the effective 

temperature of the device-under-test alongside the back-of-module temperature is incorporated into 

the measurement procedure. 

Further Measurements 

At CREST we also offer a large number of non-accredited measurements and further services: 

Assistance in warranty claims 

Given the rapid growth of the industry, many PV systems have been installed under time pressure and 

disagreements between contractors and suppliers may exist. With over 25 years of experience in the 

industry, we advise in disputes on the relevance of observed failures, the approach of proving warranty 

cases, and potential outcomes of a claim. We are happy to support the interpretation of measurement 

reports of others. 

Root cause analysis of failures 
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We specialise in the ageing of photovoltaic modules and have an outstanding assortment of metrology 

tools; we are able to provide root-cause analysis for failures as well as being able to advise on the 

relevance and potential impact on long-term durability. 

Energy Rating Characterisation 

Performance measurements of PV devices at non-standard conditions enable precise yield simulations 

for PV power plants. We offer indoor I-V measurements performed at the irradiance and temperature 

conditions defined in the performance matrix in IEC 61853-1. 

Energy Yield Characterisation 

A comprehensive outdoor test facility allows for continuous high temporal resolution monitoring of 

outdoor operational performance data (minutely I-V). A full set of meteorological measurements are 

also logged: irradiance; wind vector; humidity; module and ambient temperature (1 s); and spectrum 

(minutely). This allows for accurate real-world measurements that can be used to model module 

performance better. 

Spatial characterisation  

Two bespoke Electroluminescence (EL) systems, one for cells and one for modules are employed at 

CPVMCL allowing for special characterisation of a wide range of technologies. 

Precertification, Reliability and Durability studies of PV modules 

We can support product development with trial runs of most of the certification tests as well as advise 

on routes to certification. The research focus on the lifetime of photovoltaic modules and components 

enables us to accelerate our clients’ product development. 

3.2 University of Exeter Laboratories and Centres 

Renewable Energy has access to significant specialist resources and equipment applicable to the 

renewable energy sector, in addition to the majority of conventional engineering laboratory facilities. 

Most of our unique facilities relate to ocean energy research, power systems and reliability, and field 

studies. These have relevance both for fundamental research, industrial projects, and for teaching 

purposes. 

Electrical power systems laboratory 

This laboratory has state of the art simulation software along with a Real-Time simulation system. 

Additionally, the laboratory has the capability of integrating small machine and testing power 

conditioning systems. 

Renewable Energy Engineering Facility (REEF) 

The Renewable Energy Engineering Facility (REEF) provides a number of exciting opportunities for 
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students on the Renewable Energy programmes. It houses an engineering workshop where students 

are able to design, build and test projects to support their studies. The facility also has operational 

renewable energy technologies that students are able to conduct experiments on or compare the outputs 

of with their simulations and calculations. 

Engineering laboratory 

Experiments and demonstrations of the fundamental engineering principles are run in the Engineering 

laboratory in the Daphne Du Maurier building. With equipment demonstrating the generic engineering 

concepts as well as renewable energy specific technologies the lab supports modules in all years of 

the programme. In addition to the engineering equipment there is an IT suite with computers running 

specialist software for modelling renewable energy technologies, mapping projects, and designing 

components. 

Offshore and marine energy facilities 

Falmouth Bay test site (FaBTest) 

FaBTest is a pre-consented test area for offshore renewable energy, located within Falmouth Harbour 

and with easy access to the extensive port infrastructure. This 2.8 km2 nursery facility is sheltered 

from the extreme sea conditions experienced at other test sites, and thus enables device developers to 

test components, concepts, or full-scale devices in a moderate wave climate. 

Dynamic Marine Component test facility (DMaC) 

The Dynamic Marine Component Test facility (DMaC) is a purpose-built test rig that aims to replicate 

the forces and motions that components are subjected to in offshore applications. The test rig 

comprises a linear hydraulic cylinder that can be used to replicate axial tension/compression force, 

and a headstock with three degrees of freedom representative of x- and y-bending and torsion. 

Research vessel 

Offshore Energy research is supported by our dedicated research vessel ‘DevOcean’. Classified MCA 

Category 2 (12 passengers + 2 crew), the 10.5m vessel has a large deck area for working and a 250kg 

winch and is primarily used for Remotely Operated Vehicle(ROV) work and instrument deployment 

and servicing. 

Offshore instrumentation 

The Offshore Energy group owns and operates three wave buoys (2 x Sea Watch Mini II, 1 x Data 

well Wave rider) and two 4-beam (600kHz and 300kHz), and one bespoke 5-beam 300kHz RDI 

Sentinel ADCPs for recording in situ wave and current data to support our offshore research projects 

and FaBTest operation. Additional instrumentation includes a Video Ray Pro 4 remotely operated 

vehicle (ROV) for underwater surveys, WASSP multi beam sonar, and Sea Pro dropped and towed 
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cameras. 

High Performance Computing cluster 

The Offshore Energy group has a dedicated 32 node Beowulf cluster to support the high performance 

computing requirements of our researchers. Running software such as the SWAN wave model and 

Delft3D Flow, this facility enables us to run state-of-the-art modelling simulations for resource, 

engineering, and environmental impact analysis. 

Energy Storage facilities 

Potentiostats 

These allow fundamental electrochemical testing on small laboratory scale components and cells using 

techniques such as cyclic voltammetry, linear sweep voltammetry, electrical impedance spectroscopy, 

and chronoamperometry. The application of these techniques allows novel electrodes, electrolytes, 

catalysts, and full cell systems to be developed and optimised at a small scale, before integration and 

scaling up for commercialisation. 

Rotating electrodes 

Currently two rotating electrode geometries are available: rotating disc electrode (RDE) and rotating 

ring disc electrode (RRDE). This equipment is especially useful for studying the kinetics of the 

chemical reactions involved in batteries, electrolysers, and fuel cells. 

Scanning electron microscope 

Imaging samples processed with this equipment allow for the characterisation of morphologies of 

materials such as catalysts under development and depositions made in battery systems. This facilitates 

the development of catalysts and high-performance battery systems by, for example, identifying the 

effect of system additives or electrode material on deposit morphology. 

Solid polymer electrolyte water electrolyser 

This facility is a laboratory scale water electrolyser which enables the development of efficient, stable 

catalysts for both the anode and cathode and performance and stability testing of novel catalysts and 

electrodes in a fully functional system. 

Laboratory scale redox flow batteries 

The use of laboratory scale cells, with electrode areas of 1cm2 and 25cm2, facilitate cycling and 

stability testing on a range of redox flow battery chemistries, and allow for performance testing of 

novel materials, electrolyte compositions, electrode structures, and flow regimes in a full cell redox 

flow system. 

Solar Energy facilities 
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Large area continuous solar simulator 

The WACOM (Continuous) Solar Simulator is used for evaluation of properties of solar cells and 

small sized modules. This system irradiates continuous light, which is similar to sunlight in spectral 

distribution (A.M.1.5) and intensity (1Sun), over a 210 x 210mm area. Combined with a 5D rotational 

table, this enables the creation of environmental conditions anywhere on the planet within 10-80 

degree latitudes. The computer-controlled simulator automatically adjusts the solar radiation and 

position of the sun during the day and time of the year, to create conditions related to the given location 

on the earth. 

Solar simulator - Flash 

The Flash type Pasan SunSim Solar module tester is one of the first of its kind in the UK. Having a 

Class, A+A+A+ certification, is two times better than the best class A solar simulators. The equipment 

is used for testing standard crystalline silicon-based modules, as well as new technologies like the 

thin-films. It is capable of testing solar modules up to 2m x 2m. 

Impedance spectroscopy (IS) 

Impedance spectroscopy can be used to: 

- Distinguish between two or more electrochemical reactions taking place, 

- View diffusion through a passive film, 

- Provide information on the capacitive behaviour of the system, 

- Provide information about the electron transfer rate of reaction. 

In the solar lab, Metrohm Autolab impedance spectroscopy is used to monitor the corrosion or 

discharge of fuel cells and investigate the properties and quality of dye-sensitised and perovskite solar 

cell devices. 

External quantum efficiency (EQE) / internal quantum efficiency (IQE) 

EQE and IQE reveal the cell performance for a particular wavelength. The PVE300 system from 

Bentham enables us to obtain EQE and IQE for solar cells. The PVE300 is fully automated through 

the USB interface and controlled by the Benwin+ windows software. It directly reports measurement 

results including spectral response, EQE, IQE, and AM1.5 for all types of photovoltaic devices and 

architectures: c:Si, mc:Si, a:Si, µ:Si, CdTe, CIGS, CIS, CZTS, Ge, dye-sensitised, organic/polymer, 

multi-junction (2-, 3-, 4– junctions and more), quantum well, quantum dot, chalcogenides, and 

perovskites. 

Spectrophotometer 

A spectrophotometer measures the reflection or transmission properties of a material as a function of 

wavelength. The LAMBDA 1050 UV/Vis/NIR has the potential to measure 175 nm to 3300nm 
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wavelength. It is capable of achieving a greater level of sensitivity, resolution, and speed in the NIR 

(800-2500nm) range and simplifies the analysis of difficult samples such as high absorbing glass, 

optical coatings, or thin-film filters. 

SOPRA ellipsometer 

Ellipsometry is a method based on measurement of the change of the polarization state of light after 

reflection at non normal incidence on the surface to study. The system helps in carrying out photometry 

including Transmission, Reflection, Scatterometry, and luminescence measurements. All 

measurements are made automatically as a function of wavelength, angle of incidence, polarization 

state, and time. Standard spectral range is 230-900nm and can be extended in both DUV and NIR 

regions. 

Gas chromatography 

The Clarus 580 Gas Chromatograph is used for qualitative and quantitative analysis of solar fuel and 

environmental pollutants. The Gas Chromatograph (GC) is a highly responsive piece of equipment, 

which is able to detect small traces of gas molecules in small volumes injected into the GC column 

(which is a molecular sieve). The gasses are separated by the column based on retention time due to 

the size of the gas molecules and then are detected by a detector producing a graph. An inert gas 

(argon) is used as the mobile phase to pass the sample through the column (a solid stationary phase). 

We use the GC to detect if any hydrogen is being produced in our water splitting reactions. 

Smart grid setup 

Grid voltage support during symmetrical and asymmetrical AC faults, and protection and fault 

isolation during DC faults are significant challenges for converter operations and control in order to 

deliver highly reliable, versatile community energy solutions. We offer real-time micro grids (DC or 

AC) for simulators, which can implement a host of commands and control algorithms in any DG 

converter to replicate the real time loads and analyse the performance of the microgrid in real time. 

Photo/Electro-luminescence set 

This set-up utilises the electro-luminescence phenomenon to image micro cracks, cell failures, and in-

homogeneities of wafers and solar cells which are extremely difficult to detect visually. The equipment 

was developed for research and off-line solar inspection, therefore detailed quality control is enabled. 

Differential scanning calorimeter (DSC) 

DSC is used for thermal characterisation of materials including polymers. DSC can detect melting 

temperatures and enthalpies (heats of fusion), crystallization temperatures and enthalpies, glass 

transition temperatures, oxidative-induction time (OIT) and oxidative onset temperature (OOT), 

degree of crystallinity, reaction temperatures and enthalpies, cross-linking reactions (curing), degree 
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of curing, specific heat capacity, distribution of molecular weight (peak shape). The process involves 

sample preparation, evaluation, and interpretation of the resulting curves. We offer the DSC 214 

Polyma from Netzsch. 

Outdoor test facilities 

Our outdoor test facilities comprise a sun tracker (SOLYS) to measure direct and diffuse solar 

radiation, weather station (MetPak Pro) to measure wind speed and humidity, high spec IR (infrared) 

cameras, calibrated solar cells, and sun sensors. A south facing and inclined (local latitude angle) test 

rig for photovoltaic (PV) devices enables outdoor experiments and measurement of PV power 

throughout the year. SOLYS can be configured as a complete solar monitoring station with up to three 

ventilated radiometers. The MetPak Pro Base Station features an on-board barometric pressure sensor 

temperature/humidity probe essentially used for weather monitoring. We have Kipp and Zonnen type 

pyranometers for sun sensors and a dual axis large area (6m by 6m) solar tracker. 

Computational faculties 

The Solar Energy group has access to various computational modelling software. This includes 

Computer Aided Design, Finite Element Analysis, Optical ray tracing, and basic programming. 

Special software for carrying out the PV system analysis is also available to model the available solar 

radiation at any given location and identify the PV power outputs we can achieve through it. These 

include: 

Optical ray tracing (ASAP, APEX) 

Finite element (COMSOL, ANSYS) 

Cad (Solid Works) 

PV software (PVSYST, TRNSYS) 

Programming (MATLAB) 

 

3.3 EPSRC and NERC Centre for Doctoral Training in Offshore Renewable Energy 

(IDCORE) - University of Edinburgh, University of Exeter, University of 

Strathclyde 

IDCORE is an EPSRC funded doctoral training centre aiming to train fifty Engineering Doctorate 

(EngD) students over a nine-year period admitting approximately ten new students each year for five 

years from September 2019. This is a collaborative partnership between The University of Edinburgh, 

University of Exeter, Strathclyde University, and the Scottish Association for Marine Science (SAMS) 

which builds on the successful IDCORE programme originally funded by the ETI and RCUK which 

trained 56 EngD students over 7 cohorts. 
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University of Edinburgh IDCORE Research Facilities 

All-Waters Combined Current and Wave Test Facility 

The All-Waters Combined Current and Wave Test Facility is operated by FloWave TT Ltd. (a wholly 

owned subsidiary of the University of Edinburgh) to serve the academic and industrial research 

sectors.  The test tank provides large-scale model sea states (~1/20) for the physical modeling of wave 

and tidal energy devices and other marine structures.  The test tank is unique in employing 168 

wavemakers in a circular configuration across a 25m diameter with a 2m working depth. The 

generation of current is achieved through 28 flow drive units, each of which is equipped with a 1.7m 

diameter impeller. The circular tank configuration allows for the generation of complex directional 

wave fields combined with current from any relative direction. The facility is designed for waves up 

to 0.7m in height optimized at periods of 1-2s. Current velocities of 0.8m/s will be possible across the 

central test section (of ~15m diameter). 

The facility will be equipped with an onsite workshop and an extensive instrumentation suite 

including: wave gauges; acoustic Doppler velocimeters; and video motion capture. In order to facilitate 

the dry installation of test pieces the central floor section may be raised clear of the water. An overhead 

gantry allows for access and the mounting of instrumentation arrays. 

The All-Waters Facility will begin initial operations in late 2013. Future research applications include: 

large scale tests of arrays (wave and tidal); mooring and deployment studies; tidal array interactions; 

tidal system deployment; turbulence studies; wave structure interaction; and floating wind tow-out and 

mooring. 

University of Exeter IDCORE Research Facilities 

Dynamic Marine Component Test Facility 

The Dynamic Marine Component Test Facility (DMaC) is a purpose-built test rig that aims to replicate 

the forces and motions that components are subjected to in offshore applications. 

The test rig comprises a linear hydraulic cylinder that can be used to replicate any pulling (tension) 

and pushing (compression) force representative of dynamic loadings, pre-loadings, etc. (termed the Z 

actuator in the tailstock position). At the other end of the rig the moving headstock with three degrees 

of freedom (namely pitch, roll, and yaw) representative of x- and y-bending or torsion allows it to 

replicate the movement and forces (e.g. bending moments) induced through the motion of a floating 

body. The working principle is schematically illustrated in the Figure below. 

The rig is capable of replicating tensile forces of up to 30 tonnes in dynamic and 45 tonnes in static 

operation. The maximum bending angle at the headstock is ±30º for x- and y-bending. The rig can test 

specimens up to a length of 6 meters. Beyond that, the rig has the unique feature that components can 

be immersed in fresh water to allow the testing in a wet environment. These features allow dynamic 
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testing of components in large scale under controlled environments applying realistic motion 

characteristics. 

South West Mooring Test Facility 

The intention for the research facility is to identify uncertainties for moored offshore renewable energy 

systems that will respond in a coupled fashion. Instead of using tank tests, prototype installations, and 

numerical analysis to support the design of a WEC, the data gathered from the test facility will be used 

to calibrate numerical models, enhance the physical understanding of the coupled behaviour and obtain 

understanding of component loading and deterioration. 

The South West Mooring Test Facility is located in Falmouth Bay, Cornwall, UK, near the Manacles 

rocks, just south of the mouth of the Helford River. The buoy is fully equipped with load cells, motion 

sensors, and other instrumentation to test a variety of catenary and taut mooring arrangements. It 

transmits data directly to the shore and allows comprehensive evaluation of mooring systems under 

real sea conditions. Installation and survey support is also provided. The objective of the mooring test 

facility is to allow device developers to test mooring and anchor designs or specific components, cost-

effectively, in a realistic offshore environment. Such testing is invaluable for validating design 

methods and computer-based numerical models and obtaining reliability data. These services are 

provided through experienced researchers with a long track record and internal and external technical 

support. 

University of Strathclyde IDCORE Research Facilities 

Kelvin Hydrodynamics Laboratory 

Kelvin Hydrodynamics Laboratory is the second-largest hydrodynamic test tank in the UK. The tank 

provides excellent conditions for measuring the performance of surface ships and a wide variety of 

floating and underwater structures. Ship models used are typically up to 4m in length. High-quality 

single-frequency waves and random sea-states may be generated with wave heights well over 0.5m. 

Motions of floating vessels and structures are measured using a state-of-the-art real-time non-contact 

infrared camera system. 

Resistance dynamometers for different vessel types and model sizes are available as well as a six 

degree-of-freedom dynamometer for force measurement. Up to 25 wave probes may be used to 

determine water surface elevation in the tank. A 3-axis fluid velocity measurement system is also 

available, and a PIV system is currently being installed. Pressure distributions on model surfaces can 

be measured. Above-water and underwater video systems are available. 

The tank is commonly used for a wide range of marine hydrodynamics tests including measurement 

of: ship resistance and sea-keeping; unsteady motion of ships and floating bodies; survivability of 

damaged ships; hydrodynamics of towed surface-piercing and submerged bodies; ocean engineering 
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studies including vortex-induced vibration and vortex-induced motion; wave impact and slamming 

studies; marine renewable energy studies including device performance, maintainability, and 

survivability; sporting fluid dynamics. 

 

3.4 Centre for Renewable Energy Systems, Cranfield University 

The Centre for Renewable Energy Systems specialises in research, design and development, and 

techno-economic-environmental assessment of renewable energy technologies. 

Electrical machine test and validation platform 

This facility enables a range of testing for various types of electrical machines, including PM 

synchronous, flux switching, and induction machines. The research facility can be used for the 

emulation of power network and micro smart grid systems, electric vehicle motor drive cycle tests, 

servo drive system tests, and performance validation for different types of electrical machines and 

their controllers within the operational envelope of 3000 RPM and 5kW output power. 

Energy materials laboratory (EML) 

The EML's facilities enable the evaluation of the corrosion performance of metallic and ceramic 

materials in a range of environments. Energy systems rely on their materials of construction. In many 

power generation systems, high temperature corrosion is a life limiting process for components (and 

so limits plant efficiencies, maintenance intervals, etc). Thus, the generation of reliable high 

temperature corrosion data and the development of models of materials damage for realistic plant 

environments, is of interest to power plant manufacturers and operators. 

Energy process laboratory 

The pilot-scale facilities in the laboratory have been installed to aid the study of clean energy 

conversion in fossil and biofuels and different CO2 capture techniques in these systems. The facilities 

help us to address the needs of the energy and process industries. The pulverised fuel (PF) combustion 

rig (for ash deposition, corrosion, gas composition, and temperature studies in oxy and air firing PF 

combustion); lime looping rig (for CO2 capture studies); and gasifiers (for fuel flexibility, hot gas 

cleaning, deposition, corrosion and syngas quality studies) aid the study of clean energy conversion in 

fossil, waste, and biofuels. This helps us to address the needs of the power generation industries, for 

example, the PF combustor facility can be used as an oxy-combustor or as a conventional down-fired 

combustor. The OxyCAP project, funded and led by the UK Engineering and Physical Sciences 

Research Council (EPSRC) and with E.ON as the main industrial partner, utilised an oxy-combustor 

in the laboratory. The same facility is also being used to evaluate operating conditions for higher 

temperature heat exchangers in advanced power plants for the EU NEXTGENPOWER project 
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Energy technology laboratory 

The pilot-scale facilities, including pressurised steam rig (for corrosion studies), chemical looping rig 

(for CO2 capture), CO2 membrane rig (advanced CO2 capture techniques in gas-fired power plants), 

CFBC/G, CO2 transport rig, and gas engines to study the clean energy conversion in fossil and biofuels 

and study capture and transportation of CO2 from these systems. The facility helps us to address the 

needs of the energy and process industries. For example, the CO2 membrane rig has been developed 

for the Gas-FACTS project, funded and led by the UK Engineering and Physical Sciences Research 

Council (EPSRC), which is looking to develop the Gas-Future Advanced Capture Technology options 

for gas-fired power plants. 

Process systems engineering laboratory 

Cranfield developed and patented a slug control system to minimise flow and pressure fluctuations in 

offshore production facilities. The application of this technology has proved to extend field life and 

increase productivity. Other work such as subsea separation technology and multiphase flow metering 

helps oil companies to develop fields in increasingly challenging environments. 

Structural integrity laboratory 

● Fatigue and fracture mechanics analysis – methods of assessment to test fitness-for-purpose, 

damage tolerance, and evaluation of repair strategies 

● Structural reliability analysis – providing design optimisation by systematic quantification 

of uncertainties and calibrating design standards 

● Design of structures and components – design, analysis, and performance assessment of 

structures and structural details; testing and characterisation of new materials; engineering 

for installation, manufacturing, and large-scale production 

● Composite materials – determine the properties of new materials to optimise design and 

manufacturing 

● Corrosion analysis – with a focus on modern materials such as very thick plates where 

combined effect of fatigue and corrosion assessment is required 

● Requalification of structures – extending the service life of installations by improving 

structural integrity. 

 

3.5 Catapult - Energy Systems Research Centre 

Energy Systems Catapult was set up to accelerate the transformation of the UK’s energy system and 

ensure UK businesses and consumers capture the opportunities of clean growth. The Catapult is an 



148 

 

independent, not-for-profit centre of excellence that bridges the gap between industry, government, 

academia, and research. We take a whole systems view of the energy sector, helping us to identify and 

address innovation priorities and market barriers, in order to decarbonise the energy system at the 

lowest cost. Energy Systems Catapult offers a broad mix of specialist knowledge, supported by a range 

of analytical capability, bespoke tools, technical insights, and energy system engineering and data that 

can inform choices relating to technology development and deployment, investment decision-making, 

and market and policy development. 

The Infrastructure and Engineering team has experience working with: 

- Government and the Department for Business, Energy and Industrial Strategy 

- Energy Technologies Institute 

- Academics and research bodies 

- Innovators and SMEs 

- Energy Service Providers 

- Policymakers and regulators 

- Original Equipment Manufacturers 

- European Commission 

The Infrastructure and Engineering team offers technical expertise and insights in Renewable Energy 

from a whole systems perspective: 

Renewables – offering expertise in solar, wind, and marine generation, including technology, systems, 

and supporting infrastructure. Informing decision making, industry confidence to target investments 

to accelerate technology adoption, and grid-scale impacts. 

3.6 Catapult - Offshore Renewable Energy Research Centre 

Offshore Renewable Energy Catapult creates clean growth opportunities by accelerating the creation 

and growth of UK companies in offshore renewable energy. Their mission is to enable the transition 

to a low carbon economy and expand the sector by becoming the world’s leading offshore renewables 

technology centre. ORE Catapult is the UK’s leading innovation centre for offshore renewable energy.  

Independent and trusted, with a unique combination of world-leading test and demonstration facilities 

and engineering and research expertise, ORE Catapult convenes the sector to deliver applied research, 

accelerate technology development, reduce risk and cost, and enhance UK-wide economic growth.  

Our unique research and engineering capabilities brings industry and academia together to drive 

innovation and reduce cost from offshore renewable  

Three RHs are operating, 

● The Wind Blades Research Hub (WBRH), established in 2017, is aligned to the Blades 

Knowledge Area team. 
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● The Electrical Infrastructure Research Hub (EIRH), established in 2018, is aligned with the 

Electrical Infrastructure team. 

● The Powertrain Research Hub (PRH), established in 2019, is aligned with the powertrain 

knowledge area. 

Powertrain Research Hub (PRH) 

With the University of Sheffield onboard as the Hub’s academic partner, the Powertrain Research Hub 

will support the development of future technologies for larger turbines. The Hub’s key objectives are: 

● Reliability improvement and advanced test methodologies 

● Advanced health condition monitoring and prognostic technologies 

● Development of next-generation powertrain components for larger turbines. 

Electrical Infrastructure Research Hub (EIRH) 

The Hub will accelerate research and development activities, tackling the challenge of making the 

UK’s electrical infrastructure systems future-proof to meet the needs of the growing offshore wind, 

wave, and tidal industries. 

● Component reliability and availability. 

● System and sub-system optimisation. 

● Smart energy systems of the future (including energy storage solutions). 

Wind Blades Research Hub (WBRH) 

The Wind Blade Research Hub’s objective is to support turbine blade research that will reduce the 

cost of wind energy through cost reductions in capital and operational expenditure and increased 

energy yield, or a combination of these. The WBRH is set up to focus on three key aspects of blade 

research to achieve this: 

Enabling 10MW-plus turbine platforms to come to fruition through advances in blade design and 

structural modelling, reducing blade loads, and facilitating the transition to longer, larger blades 

without losses in operational performance. 

● Improving the longevity and structural integrity of blades by developing the next generation 

of materials tailored to operational conditions, preventing degradation, and maximising 

aerodynamic performance. 

● Maximising operational performance through novel condition monitoring methods which 

identify blade damage and performance degradation. 
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Centres of Excellence 

We’re organising our activities around key areas for future innovation and developing local Centres 

of Excellence that will support the transformation of our coastal communities. These areas include:  

- Floating wind 

- Marine energy 

- Testing and demonstration 

- Operations and maintenance.  

These Centres of Excellence will champion innovation in robotics, autonomous systems, big data, and 

artificial intelligence, balance of plant – especially foundations – and next-generation technologies. 

Marine Energy Engineering Centre of Excellence (MEECE) 

The purpose of the MEECE collaboration is to support innovative companies in West Wales and the 

Valleys region to develop new products, processes, and services for the offshore renewables sector. 

We carry out a range of collaborative innovation projects to support these technology developments 

at minimal cost to the company. These include: 

- Desk-based research projects to establish feasibility and impact 

- Design and construction of prototypes and scale models 

- Testing and demonstration of prototypes, products, and subassemblies at: 

- The Marine Energy Test Area (META) 

- Facilities at our partner universities including flume tanks and wind tunnels 

- Our world-leading test facilities at the National Renewable Energy Centre, Blyth 

Wave & Tidal 

Our engineering experts can provide clients with concept evaluation and technical expertise, 

determining the best route to deployment though a combination of market intelligence, 

engineering design, and technical assessment. Our capabilities and project services include: 

- Technical due diligence 

- Mechanical and electrical product design and development 

- Power take-off support 

- Instrumentation, control system development, and data acquisition 

- Systems integration 

- Testing and verification 

- Development of bespoke test rigs 

- Blade design, testing, and verification 

- Third-party data validation 



151 

 

Our field services, laboratory testing, and specialist expertise includes: 

- Oceanographic resource measurement 

- Site investigations 

- Electrical services 

- Testing & Validation 

We Do This by 

- Testing and de-risking offshore renewable energy technology 

- Accelerating new and innovative technology development 

- Developing a quality, indigenous UK supply chain 

- Supporting industry with world class expertise, facilities, and research 

- Turbine Blade Test Facilities 

- Rotor Blade Testing Services 

- Determination of natural frequencies 

- Modal analysis 

- Static test 

- Fatigue test 

- Post-fatigue test 

- Collapse test 

7MW Levenmouth Demonstration Turbine 

Located off the Fife coast, ORE Catapult’s Levenmouth Demonstration Turbine (LDT) is the world’s 

most advanced, open-access offshore wind turbine dedicated to R&D. Unique among offshore wind 

testing facilities, the towering 7MW machine plays host to some of the industry’s most exciting 

innovations for testing and validation. 

Subsea & Marine testing 

ORE Catapult provides a range of testing and validation services for entire structures and foundations, 

with access to major assets deployed offshore, as well as components associated with the base of 

turbines, such as cable systems, ROVs, and anti-corrosion innovations. 

- Condition monitoring 

- Controlled dry or wet testing of subsea systems and technologies 

- Prototype subsea system deployment 

- Subsea survey/inspection equipment 

- Foundation testing, including piling, noise mitigation, and anchoring 

- Hydrodynamic stability analysis and testing 
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Lidar Testing 

Installing met masts for monitoring environmental conditions at new offshore renewable installations 

is time-consuming and expensive. Lidar presents a more cost-effective option for developers, but these 

technologies still need to be tested and verified against existing installations. 

Supply Chain Growth 

A Unique UK-China Collaboration. The first wave of research programmes for the new Tus-ORE 

Catapult Research Centre include: 

● Next-generation component design and manufacture to improve turbine reliability (including 

novel generator and subcomponent designs). 

● Novel installation technologies to reduce costs and risks around foundation installation, cable 

trenching and environmental issues. 

● Improved ROV and drone monitoring techniques and data analysis technologies for better 

operations and maintenance. 

● A review of wind farm developments in China and potential technology challenges which 

could be addressed by joint research projects. 

Technology, Innovation & Green Growth for Offshore Renewables (TIGGOR) 

The TIGGOR programme has been established to support the acceleration of businesses in the North 

of Tyne and wider North East England region. Funded primarily by the North of Tyne Combined 

Authority (NTCA), the programme is designed to boost supply chain growth and productivity in the 

region’s burgeoning offshore wind and subsea sectors, as well as encourage market entrance of 

companies that currently do not operate in these industries. 

The TIGGOR programme delivery partners include: 

- ORE Catapult (programme leader) 

- North of Tyne Combined Authority 

- EDF Renewables 

- Equinor 

- Offshore Wind Growth Partnership (OWGP) 

- North East Local Enterprise Partnership (LEP) 
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4 Laboratories in Austria 

4.1 AIT Austrian Institute of Technology GMBH  

The AIT Austrian Institute of Technology is Austria’s largest non-university research institution. With 

its seven Centers, AIT regards itself as a highly specialized research and development partner for 

industry and concerns itself with the key infrastructure topics of the future. 

Testing and Validation of Photovoltaic Modules 

The AIT offers performance measurements, accelerated aging tests and material compatibility 

analyses of photovoltaic modules and devices, which gives our customers competitive advantages. 

The service portfolio includes complete type tests, device characterization, development support, and 

scientific advice. AIT also offers support in developing innovative customer-specific solutions. 

Design and Quality Assessment of PV Systems 

The profitability of a solar power plant depends entirely on its reliability and the optimal energy yield. 

Therefore, the focus of our services is on quality assurance of photovoltaic systems at the highest level 

of performance. By using our services, investors, insurance companies and plant operators benefit 

from safe and profitable investments based on comprehensive due diligence and technical advice. 

Data-Driven Performance and Fault Diagnosis of PV Systems 

Digital technologies are often used in the operation of PV power plants in order to increase the 

performance of the systems. AIT offers intelligent software algorithms for PV system owners, system 

administrators, and O&M companies that enable fully automatic monitoring of PV systems. Based on 

real-time detection and classification of system errors and quantification of performance losses. 

Building-Integrated Photovoltaics 

The ability of a PV system to interact with the given application to maximize the local use of the 

electricity generated is based on the PV modules, mounting systems, and energy system integration. 

The AIT offers tools and solutions for PV Integration in landscape (agrivoltaics), buildings (BIPV), 

and public infrastructure. 

Functional Coatings for Energy Conversions 

AIT develops new technologies, manufacturing processes, and characterization methods for thin-film 

solar cells and functional coatings in energy-related applications. We offer solutions for green 

hydrogen, transparent heating elements, optoelectronics, and solar cells. In this way, we secure 

decisive competitive advantages for component manufacturers and device manufacturers in these 

promising markets. 

Laboratory 
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Solar- And Environmental Simulation 

- Pulsed and steady-state solar simulation 

- High UV irradiation (up to 250 W/m²) 

- Cooling down to -75 ºC 

- Weathering: rain, salt mist, snow, ice, dust, and sand 

- Simulation of heavy mechanical loads caused by wind, snow, or hail 

Electrical Characterization and Imaging Analysis 

- I /V measurements on PV prototypes, cells, and modules 

- EQE measurement, spectral analysis 

- Electroluminescence, photoluminescence and IR-thermography 

- Materials Analysis and Production Processes 

Scanning electron microscope (SEM), atomic force microscope (AFM) 

- Sputtering system 

- Electrochemical deposition (potentiostat/galvanostat) 

- Optical and electron beam lithography. 

-  

5 Laboratories in Greece 

5.1 Centre for Renewable Energy Sources and Saving (CRES) (Photovoltaic Modules 

& Power Plants) 

The Centre for Renewable Energy Sources and Saving (CRES) is the Greek organisation for 

Renewable Energy Sources (RES), Rational Use of Energy (RUE), and Energy Saving (ES). CRES 

has been appointed as the national coordination centre in its area of activity. 

Wind Systems Laboratories 

- A Wind turbine testing laboratory that includes a laboratory for testing 25m wind turbine 

blades 

- A Station for Wind turbine testing 

- A Hybrid wind diesel systems facility  

- A Network of 100 stations for measuring wind characteristics 

The wind systems laboratories offer the following services: 

● Measurement of wind turbines testing operational characteristics (power curve 

measurements, power quality measurements, noise levels). 

● Wind turbine fatigue testing (aerodynamic and mechanical loads) 
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● Wind turbine blade testing (static, fatigue, and dynamic testing) 

● Anemometer calibration 

● Wind Energy Resource assessment 

● Wind-potential estimation over complex terrain by means of a numerical tool developed in-

house for micro siting 

● Analysis and design of horizontal axis of wind turbines by means of an aero elastic simulator 

developed in-house (code named ALKYONE) 

● Hybrid wind - diesel systems laboratory services (fuel saving, system stability etc.) 

Photovoltaic Systems Laboratory 

- An electronics laboratory 

- A solar radiation measurements laboratory 

- A battery laboratory 

- A photovoltaic frames testing laboratory 

The photovoltaic systems laboratory provides the following services: 

- Laboratory testing of various battery types and technologies based on international standards 

- Measurement and control of photovoltaic systems and electric vehicles 

- Testing of photovoltaic frames and power electronic devices. 

 

Solar Thermal Energy 

CRES - Solar Thermal Systems Department is engaged in designing, developing, and monitoring of 

innovative solar thermal systems. It has participated in a large number of European, national and 

international projects, as a coordinator or partner. 

Solar Thermal Systems 

- Large scale solar thermal systems for: 

- Sanitary hot water 

- Solar assisted heating 

- Solar air conditioning 

- Air systems (solar systems with air collectors, solar assisted heat pumps) 

- Hybrid systems with solar and another RES or RUE technology (solar combined with biomass 

boilers, helio-geothermal systems for cooling and heating, solar systems 

Solar Combi systems (solar systems for combined hot water and space heating)  

Concentrated solar thermal systems for: 
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- Industrial purposes 

- Steam production 

- Electricity generation 

- Desalination 

Solar Thermal Collectors 

- Solar potential analysis 

- Flat plate collectors 

- Vacuum Tube Collectors 

- Concentrating solar collectors 

Solar Thermal Department Infrastructures 

- Solar cooling system in CRES premises in Pikermi (35 kW absortion chiller/ 150 m2 collector 

area) 

- Desiccant Evaporative Cooling unit in the Park of Energy Awareness of CRES, in Keratea, 

Attiki 

 

Division of Renewable Energy Sources 

Applied research, technological development, and technical support to the following RES sectors: 

- Wind energy 

- Biomass 

- Photovoltaic systems 

- Solar Thermal Systems 

- Small Hydroelectric plants 

- Geothermal energy 

- RES and hydrogen technologies 

- New RES technologies. 

 

6 Laboratories in Spain 

6.1 National Renewable Energy Centre of Spain  

Research centre focussed on renewable energy technology and capacity installation. The National 

Renewable Energy Centre (CENER) of Spain develops applied research in renewable energies, and 

provides technological support to companies and energy institutions in six areas: wind, solar thermal 

and photovoltaic solar energy, biomass, smart and efficient buildings and districts, and grid integration 

of energy. 
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Wind Turbine Test Laboratory (LEA) 

The Wind Turbine Test laboratory (LEA) is an infrastructure engaged in performing tests and trials 

on wind turbines, ranging from tests on components to tests on complete wind turbines, according to 

international standards. It also complements the research work of CENER, in the field of wind energy. 

Blade Test Laboratory 

Its aim is to perform structural tests on blades in agreement with the IEC TS-61400-23 Standard 

(characterisation tests on physical properties, static and fatigue tests). It has two test positions designed 

for complete blade lengths of up to 75 metres to perform static and fatigue tests, as well as static tests 

on blade sections with a nominal length of up to 100 m (9 MW wind turbine). 

Composite Materials and Process Laboratory 

Tests are carried out according to norm and out of norm. In case of working with tailored tests out of 

norm, there exists the capacity of designing the whole tests including; the design / manufacturing of 

both the subcomponents and the tooling, the instrumentation of the test, and the mechanical 

understanding of the results obtained by correlation with FE (Finite Element) models. 

Physical/Chemical Characterisation Laboratory 

DSC, viscometers, DMA, stereoscopic microscope, ovens, furnaces, balances, gel timer, thermostatic 

bath, stirring hot plate, etc. 

Manufacturing Test Workshop 

Hot plate press, flat mould, central vacuum station, data acquisition equipment with thermocouples,, 

inspection equipment, measuring equipment, milling machine for test specimens preparation, grinder-

polisher, abrasion tester, etc. 

Mechanical Testing Room 

Servohydraulic mechanics fatigue test machine of 250 kN capacity and electromechanical mechanics 

static test machine of 600 kN capacity with different test fixtures: tensile, compressive (different 

methods), flexural, shear (different methods), fracture mechanics properties (Mode I, Mode II, and 

Mixed Mode I-Mode II), shear (different methods), etc. 

Powertrain Test Laboratories and Electrical Testing 

Powertrain Test Bench 

- Designed and constructed to test the powertrain and optionally the electric equipment of wind 

turbines of up to 8 MW. The powertrain test bench is designed to perform accelerated lifespan 

tests on mechanical parts. Functional tests can also be performed on these parts: 

- Accelerated lifespan tests on the low speed shaft bearings. 
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- Accelerated lifespan tests on gearbox gears and bearings. 

- Functional and load tests on high speed shaft brakes and brake pads. 

- Functional, load and accelerated lifespan tests on the bearings of the generator and on the 

coupling of the HSS high speed shaft. 

Generator Test Bench 

- Designed and constructed to perform tests on generators and electronic power equipment 

integrated into wind turbines (6 MW): 

- Functional and accelerated lifespan tests (mechanical/ electrical/thermal) on the generator and 

power electronics. 

- Electrical transient simulation. Voltage dips. 

- Generator characterisation measurements: Winding resistance, insulation, wave forms, 

discharge curve, short circuit curve, rotor inertia. 

- Functional tests: No load testing, vibrations, acoustic noise, heating. 

- Overspeed tests and transient surges. 

Nacelle Test Bench 

- Designed and constructed to perform tests on the cooling system, noise measurements and 

EMC: 

- Functional test on the complete nacelle. 

- Electrical transient simulation. Voltage dips. 

Nacelle Installation Bench 

- Designed and constructed to perform nacelle assembly tests: 

- Field assembly simulation. Possibility of using auxiliary assembly cranes. 

- Simulation of maintenance operations, including major corrections. 

- Training personnel in the assembly and maintenance of wind turbines. 

- Training in evacuation and safety operations in wind turbines. 

Experimental Wind Farm 

In addition to the test services offered at the LEA, CENER has an experimental wind farm to install 

prototypes and it is suitable for certification tests in complex terrain conditions and with high wind 

levels. It has 6 calibrated positions to install prototypes of machines of up 5 MW each, and 4 additional 

meteorological towers, 120 metres high. The farm has been provided with continuous operational 

measurement equipment, offices for customers, and meeting rooms. It has been meticulously studied, 

characterized, and analysed to offer the best conditions for prototype. 

Photovoltaic Module Test Laboratory (LEMF) 

Accredited by the National Accreditation Body (ENAC) and also by the International Electrotechnical 
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Commission (IEC) for testing PV modules under following standards: IEC-61215 for crystalline 

silicon PV modules, IEC-61646 for thin film PV modules, IEC-61730 Electrical Safety Tests, and 

IEC-62108 for CPV. 

Other services based in standards: 

The CENER Photovoltaic Module Test Laboratory has also defined some Protocols for the study, 

analysis, and characterization of Photovoltaic Modules. Among them are: 

● Initial assessment of photovoltaic modules: basic characterization via inspection, maximum 

power determination, and study of dry and wet insulation. 

● Extended characterization of photovoltaic modules: includes the previous tests and specific 

studies on behaviour of PV modules at different irradiances and temperatures, and 

measurement of power, voltage, and current temperature coefficients. 

● Statistic verification of the output power of a population of photovoltaic modules. 

● IEC-61701: Salt mist corrosion testing of photovoltaic modules. 

● Analysis and diagnosis tests of PV modules: In addition to the whole certification standard, 

the Laboratory also performs tests corresponding to individual phases of the regulation, and 

“made-to-measure” tests are also defined in order to assess prototypes or process 

modifications that will be applied in the PV module fabrication plants. 

● Forecast of the evolution of defects identified in PV modules during operation: Different test 

programs are used to predict the evolution of PV plants performance when they have a certain 

number of modules with defects. Specific test sequences are defined depending on particular 

defects identified in order to evaluate future degradation of the PV modules and, as a 

consequence, the energetic generation of the PV plant. 

Photovoltaic Materials and Solar Cell Laboratory 

The objectives of this laboratory include: 

- Electrical, optical, and structural assessment of materials. 

- Characterisation and diagnosis of photovoltaic cells. 

The laboratory has facilities for: 

- Solar cell simulator 

- Spectral response analysis 

- Spectral ellipsometry 

- DLTS, PCD, LBIC, Reflectance 

- SEM-EDX 
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- Lock-in Thermography. 

The Cell Production Process Laboratory (LPPC) is endowed with equipment that is able to reproduce 

all the manufacturing phases of both silicon wafer-based and thin film photovoltaic cells. It has the 

following competitive action advantages: 

● Versatility to reproduce the different processes: doping, chemical attack, anti-reflective 

layer, metallisation, standard transfer, etc. 

● Possibility of determining critical parameters and optimal conditions for each one of the 

individual processes. 

● Capacity to research new silicon materials for photovoltaic application. 

● Methodology to study the mechanical property of thin silicon wafers. 

 

7 Laboratories in Romania 

7.1 FOMENERG S.A. Training Center 

The establishment in 2001 of the Romanian Company for the Training of Energy Engineers - 

FORMENERG S.A., allowed the outsourcing of the activity of the Branch for the Training and 

Development of Personnel in the Energy Sector. Thus, the FOMENERG S.A. is the oldest professional 

training center in Romania, with a diversified range of courses, accredited by the Romanian Ministry 

of Education and based on equipment that provides computer-assisted application learning support for 

the fundamental elements of electronics and industrial electrical engineering. 

7.2 Agency of Brasov for the Management of Energy and Environment 

A good example of adaptation to the requirements of the photovoltaic market is the one created by the 

Agency of Brasov for the Management of Energy and Environment from Romania, in the framework 

of the project European Project PVTRIN, with certification for Photovoltaic installers (PV training 

and Certification scheme), together with the following European partners: 

- Technical University of Crete - Environmental Engineering Department Renewable and 

Sustainable Energy Systems Lab, Greece 

- Building Research Establishment Ltd, UK 

- Energy Institute Hrvoje Požar, Croatia 

- European Photovoltaic Industry Association 

- Scientific and Technical Chamber of Cyprus, Cyprus 

- Sofia Energy Center, Bulgaria 

- Tecnalia Research & Innovation, Spain 
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- Technical Chamber of Greece, Branch of Western Crete, Greece 

The PVTRIN training course covers the design, installation and maintenance principles of small-scale 

PV systems. The course consists of two parts, the theoretical and practical training and covers the 

following issues: 

- Solar energy basics 

- Design principles 

- BAPV and BIPV 

- Installation-Safety 

- Maintenance and troubleshooting 

- Case studies-best practices 

- Example installation of a small-scale PV in building 

- Quality management and customer care 

Facilities for PVTRIN qualification used in the framework of the training are: 

● Complete grid-connected PV system packages 

● Assorted types, sizes and models of flat-plate PV modules and BIPV (Building Integrating 

PV) products, battery subsystems of various sizes, voltages and types; 

● Assorted cables, wiring connectors, terminal blocks, junction boxes, disconnection and 

overcurrent devices; 

● Mounting structures and kits, roof mockups, mechanical hardware and weather sealing; 

● Site survey equipment, including lines, levels, tapes, markers, sun path calculators; 

● Basic electrical multimeters and diagnostic equipment; 

● Typical construction, electrician power and hand tools required for PV system installations; 

● Safety equipment. 

7.3 VIITOR Training Center 

The specialization course “Installer for solar photovoltaic systems” offers participants within the 

“VIITOR” Training Center the opportunity to develop their skills and knowledge on the basic theory 

in the solar and electrical field, on systems, components, design, installation, commissioning and 

teaching of a PV system. On a small scale, including troubleshooting and maintenance. 

The "VIITOR - Fundatia pentru Formare Profesionala si Invatamant Preuniversitar'' training center 

[4] from Romania, organizes authorized course in the photovoltaic field for the specialization of 

Installer for solar photovoltaic systems, COR code 741103. This course is aimed at two issues, that of 
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Building with Near Zero Energy Consumption (NZEB) and of Installations using Renewable Energy 

Sources (RES). 

Photovoltaic installers need mechanical and electrical skills and must be able to work with electrical 

tools, hand tools for building and fixing equipment. Electrical knowledge and an understanding of 

basic mathematics are essential, as are problem-solving skills. Attention to detail is important, because 

the realization of an installation often requires reading the diagrams and instructions but also work 

skills at height. 

The course is structured in theory sessions and practice sessions within the Practice Workshop of the 

“VIITOR” Training Center. The first part describes the knowledge needed to understand the theory 

behind PV systems, related regulations, safety, installation and testing requirements. The second part 

refers to the practical skills that must be acquired in order to install and test, an activity carried out in 

a special workshop equipped with the necessary equipment. 

7.4 The Association of Energy Auditors for Buildings in Romania 

This association has a continuous training course with extracts from the new methodology for 

calculating the energy performance of buildings accompanied by explanations, working tools and 

examples. 

As the text of the methodology is not yet final or official in Romania, the course focuses on clear 

issues in 4 modules, addressing in turn the tire, heating installations, hot water consumption, 

ventilation, air conditioning/cooling and lighting. Renewable equipment was included for each type 

of consumption, the elaboration of the performance certificate for each category of building and the 

economic analysis from the energy audit. Each participant can receive at the end of each module a 

certificate of participation attesting to the acquisition of the new methodology for calculating the 

energy performance of a building. 

8 Important industrial initiatives in Italy 

The ambitious target relating to the contribution of renewable sources to the Italian energy system 

shows that the expected development of RES in the electric sector, by 2030, is about 52000 MW for 

solar, 19300 MW for wind, 19200 MW for hydro. So, in this context, photovoltaics will have to play 

a primary role. With this aim, PNIEC identifies the specific elements for the development of 

photovoltaics using regulatory, economic, fiscal and information tools in order to promote both the 

new installation and repowering plus revamping. 

8.1 ENEL Green Power  

ENEL Green Power is the ENEL Group company that deals with the development and management 

of energy generation from renewable sources such as solar, geothermal, wind and hydroelectric. It is 
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based in Rome and operates in 28 countries around the world. The company is active in Italy with 599 

RE plants (hydroelectric, wind, geothermal and solar energy), 13,8 GW of total managed power. 

8.2 3SUN Factory 

This is a unit of ENEL Green Power, based in Catania, continues to be the main Italian PV factory and 

one of the biggest in Europe. It produces in-world exclusivity the last generation modules based on 

the innovative Silicon Heterojunction Technology (HJT). The HJT modules have reached a power up 

to 400 W and an efficiency of more than 20.5%, with a very high bifacial factor (> 90%). Recently, 

ENEL Green Power together with the French National Solar Energy Institute (INES) announced the 

achievement of 24.6% conversion efficiency for a HJT solar cell. 

The new production of innovative solar panels involves an investment of more than €80 million for 

the photovoltaic factory in Catania, financed in part by the Horizon 2020 European Call LCE-09-

2016- 2017 research and innovation program through the "Ampere" project (about €9 million), and in 

part by the Ministry of Economic Development and the Sicily Region (about €14 million in total). The 

overall investment program of over 100 million euros involving 3 SUN and Innovation Lab represents 

a strong acceleration of the Enel Group's center of technological excellence in Catania in the field of 

renewable energy and innovative technologies. 

8.3 TERNA  

TERNA is one of the main European and world operators of electricity transmission grids (TSOs, 

Transmission System Operators). It manages more than 74 thousand km of high and extra-high voltage 

lines and about 890 electrical stations on the Italian territory. Terna is the director and enabler of the 

Italian Italian energy system and the energy transition. Listed on the Italian stock exchange since June 

23, 2004 

June 2004, Terna is the director and enabler of the Italian energy system and energy transition. The 

Terna's 2021-2025 Business Plan provides for 8.9 billion euros of investments. The foundations on 

which the new Plan is based are sustainable investments in the national transmission grid, aimed at 

integrating non-programmable renewable sources and increasing the system's safety and resilience, 

with the security and resilience of the system, with the objective of resolving network congestions and 

strengthening the backbones indispensable to the transport of energy from the places of production to 

those of consumption. 

8.4 ENI 

ENI is an integrated multinational energy company committed to the energy transition with concrete 

actions to achieve total decarbonization of products and processes by 2050. To play a leadership role 

in the process of energy transition to a low-carbon future, the company has adopted a strategy that 

includes, in addition to reducing direct GHG emissions the development of the renewables business 
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and new businesses based on circularity, the commitment to research and technological research and 

technological innovation. 

The Progetto Italia, aims to reclaim several industrial areas in Italy which cannot otherwise be used 

for other purposes, many of which have been regenerated by our environmental society Eni Rewind, 

and to create new synergies in the renewable energy sector. Since the start of the Italian initiative, 

installed capacity has grown constantly: from about 25 MW in 2018 to about 84 MW currently 

installed, an almost three-fold increase over the period. In 2019, Eni's commitment in Italy developed 

joint initiatives aimed at the construction of photovoltaic systems, minimizing the consumption of land 

for other uses. Production at the Porto Torres plant began at the end of 2019, whose yearly energy 

production is expected to reach almost 50 GWh, of which about 70% will be used by companies 

operating at the industrial site, resulting in a saving of around 26,000 tons of carbon dioxide per year. 

Through Eni New Energy, in July 2020 the company also started power production from the new 

photovoltaic plant in Volpiano, with a total capacity of 18 MW. The plant, built on an industrial area 

of approximately 32 hectares, will generate over 27 GWh, 10% of which will supply energy to Eni’s 

site, reducing the use of electricity from the national grid by more than 50%. The partnership Eni is 

working with are Milan Polytechnic and the Massachusetts Institute of Technology. Finally, through 

our subsidiary Eni New Energy in June 2020 we acquired in the Puglia region three wind projects for 

a total of 35 MW. It is the first wind project of Eni to take place in Italy. The aim of ENI is to increase 

the installed capacity in Italy to almost 600 MW by the end of 2023 with the goal of achieving a 

reduction of 80% in net greenhouse gas emissions by 2050. 

8.5 EDISON  

EDISON is one of the leading energy companies in Italy and Europe operating in the procurement, 

production and sale of electricity and gas and in energy and environmental services. EDISON's 

commitment to be a leader in the energy transition in Italy is to reach 40% of renewable sources within 

our production mix by 2030. Hydroelectric power has been the source that has allowed EDISON to 

electrify Milan and Northern Italy since the end of the 19th century. Today, the company is involved 

in the construction of new small-scale plants, highly efficient and perfectly integrated into the territory.  

Another objective is to become the Italian leader in the production of wind energy and already in 2019 

will reach an installed capacity of 700MW thanks to the commissioning of new plants. To date, 

EDISON has built 91 hydroelectric plants (1018MW), 39 wind farms (922MW) and 65 photovoltaic 

fields (77MW) for a total of 2005MW of installed capacity from renewable sources. With particular 

regards to photovoltaic generation, Edison has 9 solar power plants in Italy with an installed capacity 

of 9 MW of which 3.2 MW are part of energy efficiency projects at industrial customers. 
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8.6 A2A  

A2A is an Italian multi-utility, which operates in the environment, energy, heat, networks and 

technologies for smart cities. Sustainability guides A2A's new strategy and the main objectives are 

Circular Economy, to preserve the planet's resources and protect the environment, and Energy 

Transition, to ensure the production and use of clean energy, speeding up decarbonization and enabling 

the electrification of consumption. With particular regard to the subject of energy transition, A2A is 

making its contribution to achieve the objectives set by the European Union in terms of CO2 reduction 

in order to meet the challenge of climate change. It is committed to achieving the divestment of coal-

fired plants by 2022, with a concrete commitment to decarbonization through the development of new 

RES (renewable sources), which will contribute 58% of the Group's net production by 2030, and action 

to improve the resilience and adequacy of the electricity system. In fact, there are two main challenges: 

ensuring a high annual rate of development of plants (photovoltaic and wind in particular) and 

guaranteeing the security, stability and flexibility of the electricity system. 

8.7 IREN  

IREN is one of the most important and dynamic multi-utilities on the Italian scene, operating in the 

sectors of electricity, gas, thermal energy for district heating, management of integrated water services, 

environmental services and technological services. Iren Ambiente is the company of the Iren Group 

that, on the territory of Piedmont and Emilia Romagna, coordinates and manages urban hygiene, the 

integrated waste cycle and the renewable energy sector. Moreover, through the company Iren 

Rinnovabili, the company operates in the sector of energy efficiency and production of energy from 

renewable sources, developing projects and building plants in the photovoltaic, hydroelectric, wind 

and biomass sectors. The generation of energy and heat from renewable and assimilated sources is one 

of the strengths of the Iren Group which, from a strategic point of view, continues to invest in the 

growth of its own production from eco-sustainable sources, in particular hydroelectric and 

cogeneration, also as a tool to contribute to the mitigation of climate change, which represents one of 

the focus areas of the Industrial Plan to 2024. 

8.8 EF SOLARE  

EF SOLARE is the leading photovoltaic operator in Italy and among the main ones in Europe with 

more than 1,800 MW of plants in operation and under development. The company's mission is to drive 

the growth of the solar sector in Italy and in Europe to achieve the objectives according to which, by 

2030, 30% of gross final energy consumption must be met by renewable sources. Thanks to the energy 

generated by its photovoltaic plants, EF Solare Italia has avoided the production of more than 540 

thousand tons of CO2 in the last year. EF Solare Italia deploys the best skills and the most specialized 

know-how developed in recent years. It continues to invest in the study and testing of new Asset 

Management and O&M techniques aimed at both improving plant performance and the financial 
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optimization of investment projects. Currently it has in its portfolio in Italy more than 300 plants in 17 

regions with an installed capacity of over 850 MW, in Spain 9 plants in operation for a power of over 

100 MW. 

8.9 PEIMAR  

PEIMAR is an Italian company specialized in the design, research and production of high-efficiency 

photovoltaic modules, Thanks to technological innovation and in-depth knowledge of the sector 

acquired over the years, Peimar is able to guarantee photovoltaic panels with the "Made in Italy" label, 

made with excellent quality materials that allow the highest performance to be achieved. From the 

selection of materials, to assembly, up to packaging: every single phase of the production process takes 

place in the Brescia plant, where a team of specialized technicians and engineers ensures the 

continuous development of the products. 

8.10 SIEL 

SIEL is an Italian company, founded in 1983, which operates internationally as an authoritative point 

of reference in two highly topical areas: the safety of electrical energy and the production of renewable 

energy. In the field of renewable energies, since 2000 the company has dedicated itself to photovoltaic 

solar energy and wind energy with the Soleil and Wind Wave product lines. 

Today it is among the world's leading manufacturers of solar inverters and high-power three-phase 

converters. Its range of solar and wind converters - for stand-alone, grid-connected and hybrid systems 

- satisfies the most varied requirements in terms of power and type of application, offering a range of 

services that includes remote plant management, multi-year maintenance contracts, specialized 

consulting and a toll-free help desk. 

Numerous international experiences in collaboration with important operators in the energy sector. 

The commitment in the clean energy sector embraces the entire life of the company, from production 

and after-sales services to the adoption of criteria of governance and social responsibility. 

8.11 Enertronica Santerno  

Enertronica Santerno is a company listed on the Milan Stock Exchange that operates in the field of 

power electronics and renewable energy. The Group is leader in the production of inverters for 

applications in the Industrial Automation and Photovoltaic sectors, where it boasts notable records, 

including being the leading Italian operator with a global installed base of over 12 GW. Enertronica 

Santerno develops its projects in a totally independent way, thanks to proprietary patents based on the 

use of the most advanced technologies and, as a result of continuous investments in research and 

constant collaborations with the most prestigious European scientific institutes and the most important 

Italian universities. Thanks to a consolidated know-how, Santerno defines and designs internally the 

power electronics, the mechanics, the software and the control algorithms of its products. These are 
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also conceived in a modular way, in order to achieve maximum flexibility in the implementation of 

customized solutions. From the normative point of view, all Santerno solutions are realized in 

conformity with the norms in force in the different countries, allowing their worldwide use. 

8.12 FIMER  

FIMER is among the world's leading manufacturers of energy conversion solutions. With the 

acquisition of ABB's solar inverter business in the first quarter of 2020, the Italian company becomes 

the world's 4th largest inverter manufacturer for renewable energy. The acquisition includes more than 

800 employees in 26 countries and two production sites, one in Italy in Terranuova Bracciolini 

(Tuscany) and the other in India in Bangalore, and a research and development center in Helsinki, 

Finland. This division includes a broad portfolio of innovative solutions, complementary to FIMER, 

with systems and services for all market segments. Fimer is committed to contributing to the goals of 

the global community: the creation of a sustainable future. Solar is the company's strategic core 

business: today, the production of inverters is the main vocation and, thanks to our expertise and global 

presence, the services we provide are to support customers in every part of the world and at every 

stage, from design to after-sales service. 

9 Important industrial initiatives in Romania 

9.1 ICPE S.A. 

The Romanian Solar Park from ICPE S.A., is the first experimental base with outdoor component in 

renewable energy from Romania providing laboratories for characterization of renewable 

technologies, the first Romanian photovoltaic application integrated into the facade of a building 

specific applications of photovoltaic, solar thermal, small wind power, type tracker systems, heat 

pumps, components for electric mobility. 

ICPE Solar Park is a functional pilot that educates the public in the spirit of environmental 

preservation, encourages the use of renewable energies and the understanding of the concept of 

sustainable development. The scientific, technical and experimental capabilities created by the 

construction of ICPE Solar Park provides a complete package of services, which guarantee the success 

of the investment projects. Based on a team with experience and expertise and the support provided 

by a state-of-the-art research infrastructure development, ICPE energy department has covered the 

renewable energy, energy efficiency and integrated energy services sector. 

9.2 Altius Company 

The company Altius member of the Bomax Group, is a manufacturer of solar modules active since 

1993 on the Romanian and European markets in the real estate, production and energy supply sectors. 

Based in Bucharest and with a modern factory with a capacity of 150 MW in Giurgiu, located in the 

south of the country, the company Altius offers a wide range of efficient and reliable photovoltaic 
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panels based on crystalline silicon (c-Si), multi-crystalline silicon (multi-Si) and monocrystalline 

silicon (mono-Si) from 200 W to 350 W, semi-transparent glass-glass modules integrated in buildings 

(facades, roofs) and grid / insulated solar kits.  

The company focus is on quality within a modern assembly equipment which allows a production of 

photovoltaic panels with a performance of 97.5% guaranteed in the first year and 80.7% in the 25th 

year. Altius solar panels applied with the Altius passive cooling system have a top guarantee of 35 

years, unlike 25 years of conventional solar panels. 

The products of Altius are: 

● Monocrystalline panels, from 250 Wp to 315Wp in 60 cells and from 310 Wp to 360 Wp in 

72 cells, used mostly for residential roofs, where surface space is the main challenge. Even 

if the monocrystalline cells are a more expensive solution due to their higher efficiency 

compared to polycrystalline cells, a wide range of high-performance monocrystalline panels 

are offered for any residential or commercial solar project. Monocrystalline panels can come 

with a black frame and black foil in the background (in the full black version) for a more 

pleasing aesthetic result, or with a silver / black frame and white foil in the background. 

● Polycrystalline panels, from 260 Wp to 285 Wp in 60 cells and from 300Wp to 330Wp in 72 

cells, used mostly for commercial and large-scale installations, where price reduction is of 

paramount importance, polycrystalline cells are a less expensive solution due to the low cost 

of cell production; 

● Glass-glass - Semi-transparent - Integrated in Buildings modules, used to replace 

conventional building materials in roofs, facades and skylights, a very attractive solution 

from an aesthetic point of view, with good efficiency which transform a building from a 

passive, energy-consuming structure into an active energy generator.  

9.3 Romanian Photovoltaic Industry Association  

Romanian Photovoltaic Industry Association (RPIA) is a non-profit association, founded in March 

2012, by a team of professionals who had in mind the vision that in the future Romania will be a stable 

and productive environment that will allow the photovoltaic industry development. The main purpose 

of RPIA was to create a networking environment and know-how exchange for potential investors. In 

three years, RPIA has gathered as its members ones of the most important national and international 

companies that are active in the photovoltaic market in Romania, focused on: 

● Promoting and raising awareness on the solar PV industry in Romania; 

● Representing the PV industry in front of political and public institutions in Romania; 

● Providing with continuous information on the latest legislative developments; 
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● Anticipating and interpreting the legislative changes which may impact the PV industry in 

Romania; 

● Discussing with the policy makers the current status of the PV industry, RES-E market in 

general and advising on the most adequate policies for developing the PV market; 

● Forecasting the PV industry development in Romania; 

● Organizing working groups among our members to crystallize the common concerns of the 

PV industry in Romania; 

● Facilitating business-to-business contacts. 

9.4 Pro-nZEB Cluster 

The Pro-nZEB Cluster is a non-profit association, legally established at the beginning of 2016, in order 

to promote the concept of building with almost zero energy consumption (nZEB) in Romania, to 

reduce the greenhouse effect generated by the use of buildings, aiming at the development of market-

oriented research in the field of energy efficient buildings in Romania.  

The main objectives are related to the promotion of competitive products and technological solutions 

for new and existing buildings, leading to the penetration of the Romanian construction market of 

buildings with almost zero energy consumption regarding their construction, operation and post-use.  

The Pro-nZEB Cluster aims to support collaboration between key players in the construction market, 

representative research and development and education organizations, public authorities, professional 

associations and other organizations acting as catalysts, in order to create and improve collaborative 

relationships for development and implementation. The nZEB concept in Romania. It is desired to 

ensure an offer of systematic and prospective analysis of the possibilities of effective implementation 

of the nZEB concept in the Romanian construction market and the creation of a solid basis for an 

efficient management of resources in Romanian buildings. In parallel, alone or in a network, the 

component units of the cluster will contribute to the development of an excellent research, increasing 

the visibility of the cluster, including in the academic environment. 

The objectives of the association are the following: 

● Promoting the increase of the economic competitiveness of the cluster members through 

investments financed from the cluster's own resources or from national and / or community 

/ international funds. 

● Developing knowledge and promoting the application of technical and management 

solutions for the construction of buildings with energy consumption almost equal to zero in 

Romania. 
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● Supporting local industry and technology: schemes for the development of the local industry 

of the supply chain, in conditions of free competition. Promoting the development of a strong 

local industry of energy efficient materials and for the use of renewable sources. 

● Stimulating RDI activity in order to promote new materials or high-performance 

technologies that contribute to reducing energy consumption in buildings. 

● Stimulating the activity of implementing the results obtained following the completion of 

research and development projects. 

● Stimulating the involvement of research bodies and higher education institutions in research 

activities in the field of construction / building materials / energy efficiency. 

9.5 Wattrom Company 

The Company Wattrom, as part of Tritech Group [28], produces photovoltaic panels in Romania with 

a modern efficiency control, offering to the clients the good warranty of their products. 

For the production of high efficiency monocrystalline and polycrystalline photovoltaic panels, 

Wattrom has invested in 2015 in the construction of a modern factory with professional production 

machinery, located in Ovidiu, Constanta County, close to the A4 highway and the Constanta Port. 

The efficient, semi-automatic production line was purchased from a producer specialized worldwide 

in the photovoltaic panels production process. This allowed the installation of an efficient 

technological flow that uses leading technologies and meets the latest technical and environmental 

manufacturing rules in line with the current market demands. 

The Wattrom panels quality and the design, production and marketing process of the panels are ISO 

9001:2015 and Kiwa certified. The production activity is performed in accordance with the EN 61215 

and EN 61730-1/2 standards, as well as other renewable energy reference standards. 

The company Wattrom offers competitive prices on the Romanian renewable energy market but also 

on the foreign market thanks to the cutting-edge technologies used and the unique relationship with 

the raw materials producers and is focused towards increasing the current production line capacity and 

maintaining the highest quality standards in all the design, production and marketing stages of the 

solar panels. 

The products of Wattrom are: 

● WT 250P, a polycrystalline photovoltaic panel, composed of 60 solar cells with a high 

efficiency of up to 16.50% and output power tolerance of 1.6%, which can be included in 

on/off grid applications. In the WT 250P panel production process is used only Kiwa and 

ISO 9001:2015 certified raw materials to provide high long-term performances. The 

rigorously performed quality control on the entire technological flow ensures the high quality 
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of the Wattrom photovoltaic panels; 

● WT 250M, a monocrystalline photovoltaic panel, composed of 60 solar cells. The 

photovoltaic module can be included in on/off grid applications. In the WT 250M panel 

production process only Kiwa and ISO 9001:2015 certified raw materials are used to provide 

high long-term performances. All the WT series photovoltaic panels are distinguished by 

high efficiency of up to 16.40% and output power tolerance of 5W. 

● The excellent sunlight transmission capacity is the main advantage of the WT 250M module. 

This contributes to obtaining a higher rate of sunlight absorption with beneficial effects on 

the overall efficiency. 

9.6 Employers Association New Energy Sources 

Employers Association New Energy Sources (SUNE) was established in 2007 as an autonomous 

organization of employers in the field of RES with an employer and professional structure engineering 

[29]. 

The objective of SUNE members is to boost progress and support the development of the field of 

Renewable Energy Sources, thus supporting the development of their own enterprises, as basic actors 

of prosperity of the companies involved but also as true creators of surplus value and jobs. 

9.7 Energy Cities in Romania 

Energy Cities in Romania (OER) is a non-governmental organization [30], bringing together in 2020 

a number of 31 members (30 municipalities and a metropolitan area), interested in increasing energy 

efficiency in urban public services (heating, public lighting, water and gas supply, collection, storage 

and transport of household waste, etc.) and the promotion of renewable energy sources and sustainable 

urban mobility. 

The “Energy Cities in Romania” Association was established in 1995, through the PHARE Program, 

with the support of the European Energy-Cities network, of which it has been a member since 1997. 

Since 2009, the OER Association has been the “Support Structure” for Romanian cities. which acceded 

to the Covenant of Mayors. 

The OER network is a useful tool in disseminating technical and commercial information on local 

energy equipment, technologies and policies. 

9.8 ICPE-CA  

ICPE-CA is a national institute that has been carrying out accredited research, development and 

innovation activities in the field of electrical engineering [31]. ICPE-CA has been holding an important 

scientific basis in this area and it currently occupies a remarkable position nationally and 

internationally. 
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Likewise, ICPE-CA has presently been one of the most active and competent research institution in 

Romania, a status worthily acknowledged by its Excellence Award, offered by NASR in October 2008, 

for the most efficient promotion of the research results. 

ICPE-CA has a series of laboratories and equipment specific to the Renewable Energy Sources and 

Energy Efficiency, 

 Laboratory of Electrical Machines & Actions 

The main research and development objectives are: 

● Research on the development, design and testing of electrical machines with permanent 

magnets 

● Promoting, designing and testing electrical machines with high rotation speeds (over 50,000 

rpm) 

● Studying the design, execution and testing of electrical power generating systems with high 

rotating electric machines 

● Research, development, design and testing of new transverse geometries of electric machines 

● Studying the possibilities of using new electrotechnical materials, with improved 

characteristics, in order to increase the efficiency of conversion of electromechanical energy 

● Design, execution, technology transfer and testing of road electric vehicle driving systems 

● New applications of soft magnetic materials in electric machines, transformers, altenators, 

inductors 

● Providing services to potential beneficiaries: renewable energy sources, testing of electric 

cars on dedicated stands, preparation of test bulletins, provision of solutions and 

technological transfers in the field of electrical machinery. 

The main directions of research: 

- Innovative equipment for converting energy from renewable sources (water, wind, sun, 

biomass); 

- Increasing energy efficiency and the use of RES in industry and transport 

- Hydrodynamics and aerodynamics of hydraulic and wind rotors 

- Fluid mechanics applications 

- Characterization of polyphase flows 

- Hydrodynamics and mass transfer to water aeration systems 

- Determination of energy and cavitation performance of hydraulic machines 

- Methods for attenuating the degradation of modules in photovoltaic power plants 
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- Development of resistant photovoltaic modules in extreme environmental conditions, 

- Development of efficient photovoltaic systems integrated in buildings (BIPV), 

- Digitized solar energy storage systems. 

Equipment: 

- Energy infrastructures located on running waterways: micro hydro-generators, electric boats 

with electric propulsion hydro-kinetic and wave energy conversion turbines 

- Wind and pneumatic turbines 

- Water aeration system for hydraulic turbines.  

- Services:  

- Laboratory characterization services for photovoltaic panels 

- In-situ testing services for photovoltaic power plants 

- Corrective Maintenance.  

Laboratory of Biochemistry and Bioresources  

The main research and development objectives are, as follow: 

● Energy recovery from organic waste, sludge and wastewaters by producing biogas and 

biofuels 

● Exploitation of the potential of vegetal and algal bio-resources in the production of bio-oils 

● Bio-systems and microbial / enzymatic fuel cells for recovery and exploitation of valued 

resources from organic waste with energy content and the services, are: 

● Design and technical assistance for implementation of the household biogas plants, for the 

treatment of organic waste and biogas production according to domestic needs 

● Testing the bio-methane production potential of organic waste, wastewaters, agricultural and 

algal biomass. 

9.9 Institute of Multidisciplinary Research for Science and Technology 

The Institute of Multidisciplinary Research for Science and Technology (ICSTM) within Valahia 

University of Targoviste (UVT), with acronym ICSTM-UVT, was founded by the UVT Senate 

Decision on September 25, 2003 [32]. 

ICSTM-UVT is an independent professional organization, apolitical and non-governmental, with 

UVT juridical dependence that aims to bring together the university personnel and experts from 

different fields for accomplishment and implementation of national and international research and 

development projects and partnerships with different possible beneficiaries. ICSTM is hosted in a new 

facility built especially for its use and purpose. The building is a result of a project founded by 
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European Structural Funds won in competition. The research directions of ICSTM-UVT are, as follow: 

Renewable Energy Sources (RES) 

L01 - Photovoltaic Cells and Modules 

L02 - Thermo-Electric and Thermo-Solar Generators 

L03 - Micro-Hydro-Turbines and Micro-Wind Generators 

L04 - Biofuels 

L05 - Design, Modelling and Simulation in RES 

L06 - Materials used in energy conversion 

L07 - Renewable energy storage 

L08 - Electrical and electronic systems used in RES 

L09 - Mechanical systems and automation used in RES 

Sustainable development using RES - Environmental impact 

L10 - Physical and structural characterization of matter 

L11 - Chemical and biological characterization of matter 

L12 - Monitoring the quality of the environment 

L13 - Unconventional technologies in environmental protection 

Production and distribution of energy from renewable sources 

L14 - Integration in buildings 

L15 - Energy conversion in grid-connected systems 

L16 - Autonomous systems and energy management 

L17 - Energy efficiency and safety 

L18 - Systems for energy management in distributed smart grids 

L19 - Software technologies in systems design in RES 

L20 - Management and economic-financial analysis of energy systems 

9.10 CERMAND Cluster 

The CERMAND cluster aims to ensure the sustainable microgeneration of energy at Regional level 

with national, macro-regional and European impact [33]. The use of own resources will be considered, 

with the central objective of ensuring environmental protection and reducing losses and pollution by 

integrating innovative concepts of energy transition in local development policies and aiming to 
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support SMEs in the renewable energy sector. 

The vision of the CERMAND Cluster is for the Southern Region of Romania to become the banner of 

good practices in the Danube Region by creating platforms, networks and energy independent areas. 

The results of local studies and analyses obtained in EEA, INTERREG, Intelligent Energy and other 

projects with applicability in the fields of RES and climate change will be integrated, so that the Region 

achieves the value of a pilot Region through external collaborations in the Danube Macro region and 

Black Sea. 

The objectives of the CERMAND Cluster, having as main directions Renewable energy, Energy 

efficiency, Bio economy, are: 

● Development of innovative distributed microgeneration solutions for electricity and heat 

from RES 

● Development of the innovative circuit production-use of energy based on microgeneration 

from RES at the place of consumption 

● Developing strategies to increase productivity and competitiveness for cluster members 

● Development of integrated solutions to reduce energy losses 

● Development of bioeconomic business models in order to reduce CO2 emissions. 

9.11 ENERO 

ENERO is an independent non-profit technical consultancy and research centre in the field of energy 

[34], established in 1999. ENERO promotes the research, innovation and technological transfer in the 

field of the production and efficient use of energy, renewable sources and clean energy production 

technologies with its main objectives: 

● Development and promotion of the renewable energy sources, implementation of new energy 

technologies and the clean and efficient use of energy 

● Promotion of the European Union policy and strategy in the field of energy. 

● Dissemination of information in different publications, organising conferences, workshops, 

seminaries, courses, expositions, info days, networking activities, etc. 

● Most of the activities are taking place within the European research and promotion 

programmes (Framework Programme, IEE, Horizon2020, SEE etc.). 

9.12 Romanian Electrotechnical Committee 

The Romanian Electrotechnical Committee (CER) is a private and autonomous scientific professional 

association, with scientific activity in the fields of electrical engineering, electronics, actuation-
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automation, non-conventional energies, quality, etc. The organization engages in activities focusing 

on solving concrete problems in the field of electrical engineering, offering advice to partners, or 

directly engaging in solving technical problems in the electrical field [35]. The activities developed 

by REC are mainly carried out in the following areas: applied research and/ or technological 

development in the field of electrical engineering; electrotechnical standardization, consulting, 

technical assistance; provision of scientific and technological services to companies or other interested 

beneficiaries; impact studies and environmental issues; personnel certification according to ISO17024, 

training/retraining courses, assessment of electrical products conformity, terminology, benchmarking, 

etc. The organization develops innovative activities to promote the use of renewable energy sources 

mainly focusing on the solar field: thermal and photovoltaic systems for electricity storage, promoting 

new services to the consumers. 

By its scope of activity, REC has developed more than 50 research and development projects, 

excellence research projects, structural projects, sectorial projects, projects on quality infrastructure 

development, projects on development of human resources etc. The undertaken works were developed 

under national R&D programmes, sectorial programmes coordinated by certain economic ministries, 

under SOPHRD programmes, under FP7 programmes, company requirements, with the following 

main themes: increased competitiveness in the electrical engineering-electronics field; development 

trends on medium and long term in the field of electrical engineering in the Romanian economy; 

technologies for controlling industrial processes; energy efficiency increase technologies; 

documentary studies on standardization in the fields of electrical equipment, non-conventional 

technologies, nanotechnologies and nanomaterials; preparation of documents and procedures; 

elaboration of electrical and mechanical parameter measuring stands; preparation of good practice 

guidelines for electrical products to increase energy efficiency; technologies for increased energy 

efficiency of transport means equipment; SMART GRIDS to monitor energy quality; development of 

methods and techniques for operating, monitoring and testing PV and solar-thermal systems; the guide 

to the requirements mentioned in the standards for electric vehicles of urban transport, energy storage 

and monitoring. 

REC has a broad experience due to its members: engineers, researchers, professors, producers, users, 

research unit in energy conversion and energy metering, smart grid & smart metering, electromobility. 

Many results of the researches made have been the subject matter of certain presentations aiming to 

promote these results, including publishing thereof in the proceedings of important scientific meetings. 

The experience of the partner in energy efficiency and promoting methods in the field of 

electrotechnical applications transferrable to consumers can benefit the project since REC has tested 

a number of equipment, disposes of certain good practices, has promoted activities aiming at reducing 

consumption, has the necessary experience to organize certain new energy services designed for the 

consumer, including transfer of results and training of the user group. 
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● SECTION 4: ANALYSES THE EXISTING KNOWLEDGE AND SKILL GAPS OF 

SRI LANKAN RENEWABLE ENERGY SECTOR 

1 Introduction  

The gap analysis conducted under this project is providing an insight into the Sri Lankan energy 

scenario and addressing the institutional void that is associated with the lack of RE literacy among 

professionals. Some major challenges identified by the Sri Lankan government emphasize the value of 

this gap analysis. Through the whole process associated with the intended gap analysis, it is aimed to 

directly address two main objectives set at the initiation of the Three Lanka project. Those objectives 

are:  

● Develop comprehensive gap analysis of the renewable energy sector skills shortages in Sri 

Lanka.  

● Offer quality teaching and Continuous Professional Development (CPD) courses for those 

seeking skills, or to update skills and knowledge, required to work in the renewable energy 

sector. 

In addition to the main objectives, some specific local objectives were also set up at the beginning.  

● Propose numerous short courses related to the RE sector/ traditional energy sector that will 

convey knowledge and bridge the knowledge gap (Technical and management awareness of 

the RE sector). 

● Prepare a survey and let the professionals vote on their preferred short courses. 

● Develop the fundamental curriculums for most preferred short courses for main three levels. 

o Technician Level 

o Engineer Level  

o Engineering Manager Level  

2 Methodology of the Gap Analysis 

2.1 Initial List of Short Courses 

Prior to the gap analysis step itself, a list of related short course titles was to be developed. A 

brainstorming session narrated through identified voids in the local RE sector was conducted. A few 

strategic targets set in a strategic plan published by the Asian Development Bank for the intention of 

attaining a high state of development in the energy sector seemed to be establishing a well-defined 

boundary for the brainstorming session. There are 15 strategic targets defined in the said strategic plan 
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[1]. Among them, five targets are directly accentuating the need of improving renewable energy literacy 

among industrial professionals.  

1. To make Sri Lanka an energy self-sufficient nation by 2030.  

2. Increase the share of electricity generation from renewable energy sources from 50% in 2014 

to 60% by 2020, and finally to meet the total demand from renewable and other indigenous 

energy resources by 2030. 

3. Increase the generation capacity of low-cost thermal power plants fired by natural gas and 

biomass to 2,000 MW to reduce the generation costs and diversify the generation mix by 

2020. 

4. Broaden energy sector investment windows to include bonds, debentures, public-private 

partnerships, and other novel financial instruments; and  

5. Reduce the carbon footprint of the energy sector by 5% by 2025 [2] 

Also, it was decided to focus the brainstorming session to address eight thrust areas to the development 

of the Sri Lankan energy sector.  

1. Integrated national energy policy formulation 

2. A cleaner future through green energy 

3. Conservation and efficient use of energy - a national priority 

4. Customer satisfaction in service and quality 

5. Timely development of infrastructure 

6. Efficient energy sector institutions and good governance 

7. Innovative financing for a diverse energy sector 

8. Investment in R&D for cutting-edge product development 

The whole scope of professionals consists of a large number of bottom top tier personnel. However, 

with the primary focus of addressing the whole scenario from a technical point of view, it was decided 

that the short courses should be focused on three main professional categories. Those categories are, 

1. Technicians: The courses should be developed to fulfil Sri Lanka Qualification Framework 

SLQF level 1-4 (National Vocational Qualification (NVQ) 1-6) qualification criteria  

2. Engineers: The courses should be developed to fulfil SLQF level 7-8 qualification criteria 

3. Project Managers: The courses should be developed to fulfil SLQF level 7-8, NVQ 

qualification criteria 
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The initially selected list of short courses is listed below. Each and every course title was chosen 

arbitrarily, to counter the thrust areas identified by the Sri Lankan government. Even though the initial 

list was prepared as a whole, meant for all three professional levels, the lower demanded courses were 

omitted when distributing the preference voting survey.  

2.2 Classification of the Initial Short Course List 

Since evaluating all the short courses in a single cluster seemed sub-optimal, they were classified into 

10 major domains.  

2.2.1 Sustainable Energy: Design a Renewable Future 

Sustainable Energy: Design a Renewable Future - A transition to sustainable energy is needed for our 

climate and welfare. In this engineering course, the potential of renewable energy sources like wind, 

solar and biomass will be assessed. Also, the fundamental ideas behind some major renewable energy 

technologies will be covered, while comprehending the global renewable energy scenario. 

2.2.2 Sustainable Business in the Renewable Energy Sector 

The growing global concern about climate change has led companies in all sectors to integrate the 

concept of sustainability into their strategic action lines. The course will cover topics like, what is meant 

by sustainability? How can the renewable industry promote sustainable socio-economic development 

in the territories in which it operates? 

2.2.3 Management of Renewable Energy Systems: Society and Technology Interactions 

Worldwide, a variety of industrial processes puts increasing pressure on the global balance. The 

population growth and rising global welfare create an increased demand for food and other supplies. 

The potential of increased production through traditional energy methodologies are in sub-optimal 

conditions due to their low efficiencies and non-renewable fuel usages. Management and governance 

regarding production should be improved through renewable energy adoption and the course describes 

the fundamentals of this subject. 

2.2.4 Sustainable Action: Solutions for a Changing Planet 

Harmful emissions, the degradation of the earth’s resources and global warming have been increasing 

through decades of industrial growth. This course discusses how to integrate energy sustainability to 

counter global dilemmas, such as climate change, and waste management. 

2.2.5 Incorporating Renewable Energy in Electricity Grids and Other Traditional Energy Systems 

Wind turbines and solar panels are likely to play a critical role in achieving a low-carbon power sector 

that helps address climate change and local pollution, resulting from fossil fuel power generation. Since 

wind and solar power output are weather-dependent, they are naturally highly variable and somewhat 



182 

 

more uncertain than the output from conventional fossil fuel generators. It is therefore important to 

consider how to manage high penetrations of solar/wind and other renewable energy sources so as to 

maintain system reliability. 

2.2.6 Energy, Environment, and Lifecycle Analysis 

This course includes the assessment techniques to analyse how much renewable potential the globe has, 

who uses it, and what that all means. 

2.2.7 Renewable Energy and Green Buildings 

The course explains that finance, design, engineering, and environmental sectors could be associated 

with “Real-State” to generate some of the most lucrative business opportunities. Analyse a successful 

business in renewable energy or green building, problems that might be solved with renewable energy 

and green building products will be covered. 

2.2.8 Solar Energy Systems 

Solar energy is the most popular and widely adopted renewable energy option available presently. 

2.2.9 Wind Energy Systems 

Wind energy usage as a renewable energy source is trending and numerous researches are ongoing to 

improve the whole wind energy extraction scenario. However, the wind energy sector is still 

underdeveloped compared to the huge upside growth that the solar energy sector has scored. Therefore, 

optimizing the whole wind energy scenario is imperative for the future sustainable development of Sri 

Lanka. 

2.2.10 Biomass and Other Thermal Energy Systems 

The popularity of fossil fuels as heat and electricity generators has been in decline due to the huge 

public awareness given to global warming in the recent era. When considering alternative sustainable 

heat energy sources, biomass stands as one of the most sustainable options. The course will cover 

biomass and other sustainable heat energy options available in the present day. 

For the convenience of the participants of the survey, each major domain was further fractioned into 

five subdomains. Once the questionnaire for the survey is distributed, the participants are able to choose 

their preferred courses with ease. The subdomains are: 

● Technology 

● Energy strategies and control systems 

● Project/ business management and development 

● Finance 
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● Legal framework 

The complete breakdown of the classification is provided in Table 4.1. 
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Table 4.1: The breakdown of the classification of the initial course list 

Main Subject Class Name of the Course and Modules Included Trainee Category 

Technicians Engineers Project 

Managers 

1. Sustainable Energy: Design a Renewable Future 

Technology Introduction to RE technologies X X X 

Introduction to RE power generation technologies X X X 

RE harnessing and quantification techniques X X X 

RE system design, installation and commissioning procedures X X  

Installation of instruments and measurement technologies of solar and wind 

resources 

X X  

Introduction to energy storage technologies X X X 

Energy strategies and 

control systems 

RE system monitoring, maintenance and performance reporting X X  

Increasing productivity of the mechanism to establish RE projects X X X 

Energy efficiency improvements for RE power plants X X  

Project/ business 

management and 

development 

Introduction to RE projects X X X 

Financing RE resource assessments and preliminary studies X   

Legal frameworks Industrial safety standards in RE technologies X X X 

2. Sustainable Business in the Renewable Energy Sector 

Technology Investigating sustainable energy (SE) options in enterprises  X  

Energy strategies and 

control systems 

How to become an RE entrepreneur X X X 

Understanding customer requirements and maximizing service offering  X  

Project/ business 

management and 

development 

RE market development  X X 

RE business development  X X 

RE project managing & financing  X X 
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Finance Finance for non-finance managers  X X 

Funding mechanisms for RE projects and businesses  X X 

3. Management of Renewable Energy Systems: Society and Technology Interactions 

Technology Conducting a RE project technical and financial feasibility study  X X 

Conducting a RE project environmental feasibility study  X  

Energy strategies and 

control systems 

Environmental and social impact assessment and monitoring of RE projects  X  

RE data collections and management X   

Project/ business 

management and 

development 

RE project initiation and management  X X 

Financing of RE projects   X 

Project management for Wind/Solar projects developments  X X 

Project development, planning and feasibility of Hybrid RE systems  X  

Finance Financial appraisal of RE Projects   X 

Legal framework Regulations and standards applicable for RE project implementation  X X 

4. Sustainable Action: Solutions for a Changing Planet 

Technology Introduction to circular economy  X  

Energy strategies and 

control systems 

Impact of RE projects on reducing carbon footprint of enterprises  X  

Incorporating RE in corporate sustainability initiatives   X 

Introduction to Waste-to-Energy X X X 

Waste to Energy – Technologies and Perspectives X X  

Finance Macro and microeconomic impact of RE technologies and aligning with 

national objectives 

 X X 

Legal Framework Legal aspects of RE projects  X X 

5. Incorporating Renewable Energy In Electricity Grids And Other Traditional Energy Systems 

Technology Introduction to RE grid integration X X X 

Designing of balance of plant systems of RE projects  X  

Battery energy storage systems for RE applications  X  
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Design, installation, operation, and maintenance of battery storage systems X X  

Designing & optimizing hybrid RE systems  X  

Energy strategies and 

control systems 

Integration of RE technologies in national generation plan  X X 

How to conduct the feasibility study for Solar/Wind with energy storage 

systems 

 X X 

Performance evaluation of Solar/Wind/Small hydro and biomass plants X X X 

Project/ business 

management and 

development 

Project development, planning and feasibility of PV systems – On-grid  X  

Project development, planning and feasibility of PV systems – Off-grid  X  

6. Energy, Environment, and Lifecycle Analysis 

Technology Impact of RE projects (both electricity and thermal - fuelwood replacing oil) 

on energy costs of enterprises 

 X  

Energy strategies and 

control systems 

Carbon footprint calculation of RE projects  X  

EIA for RE projects  X  

AIA for RE projects  X  

Wind and Solar resource forecasting  X  

How to conduct the ESIA for Solar/Wind power project  X X 

7. Renewable Energy and Green Buildings 

Technology Energy zero buildings with RE projects  X  

Integrating RE into green buildings  X X 

8. Solar Energy Systems 

Technology Introduction to solar resource X X X 

Installation, operation and management of PV system X X  

Installation of rooftop solar PV systems X X  

Designing of solar PV power plants  X  

Solar pumping X X  
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Energy strategies and 

control systems 

Operation and maintenance of solar PV plants X X  

Solar resource assessment for development of commercial-scale solar PV 

projects 

 X  

Project/ business 

management and 

development 

Construction, supervision and performance verification large-scale solar PV 

projects 

X X  

Finance Preparation of bid documents and procurement of solar PV projects  X  

Legal framework Standards and code of practices for installation of solar systems X X  

9. Wind Energy Systems 

Technology Introduction to wind resource X X X 

Designing of wind power plants  X  

Construction, Supervision and Performance Verification of Large-Scale 

Wind Projects 

X X  

Energy strategies and 

control systems 

Installation, operation and maintenance of wind power plants X X  

Wind resource assessment for development of commercial-scale wind 

power projects 

 X  

Project/ business 

management and 

development 

Project development, planning and feasibility of wind plant – Onshore  X  

Project development, planning and feasibility of wind plant – Offshore  X  

Finance Preparation of bid documents and procurement of wind projects  X X 

10. Biomass and Other Thermal Energy Systems 

Technology Introduction to bioenergy X X X 

Introduction to geothermal energy X X X 

Energy strategies and 

control systems 

Installation, operation and management of biogas/biomass heat & power 

plants 

X X  

Installation, operation and management of geothermal energy X X  

Project development, planning and feasibility of biogas/biomass heat & 

power plants 

 X  
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Project/ business 

management and 

development 

Project development, planning and feasibility of geothermal  X  
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2.3 Data Collection 

Three distinctive online Google Forms were developed for the data collection process. Each form was 

designated to a single group of professionals. Only the short course lists included in those forms were 

different while the flow was kept the same. The flow of the questionnaire is depicted in Figure 4.1. 

 

Figure 4.1:  The flow of the questionnaire. 

Each set of questionnaires for the three categories of the professionals was linked to a Google 

spreadsheet, so results are automatically saved in it.  
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2.4 Data Analysis 

A total of 246 professionals from all three categories participated in the questionnaire. The breakdown 

of total participants by their respective profession is represented in Figure 4.2. 

 

Figure 4.2: Total participation by profession 

A majority fraction from each professional category has responded in favour to follow further studies 

in renewable energy technologies, in the form of short courses (Table 4.2). The technician category was 

the one with the highest percentage of the favourable fraction. Oddly, the only category with not 

interested participants was the engineer category. Since some of the engineers may have undergone 

extensive training in the RE field, this could be justified.  

Table 4.2: Percentage of preferability to follow short courses in RE field 

 
Highly 

interested 

Somewhat 

interested 
Neutral 

Not 

interested 

Technicians 79% 11% 10% 0% 

Engineers 64% 32% 1% 3% 

Project 
Managers 

76% 20% 4% 0% 

The total votes for a major domain were counted for all three categories. There, the technicians found 

to have voted for domain 8, that is, Solar Energy Systems (Figure 4.3 (a)) more favourably. Since the 

solar energy industry is thriving in Sri Lanka, the technicians might have seen good opportunities for 

them with increased knowledge in that field. Both engineers and project managers have voted 7 that is 

Renewable Energy and Green Buildings more favourably. With the progressively developing urban 

infrastructure, Sri Lanka industries are leaning toward more sustainable practices. 

Consequently, the demand for high-profile jobs in modern sustainable concepts would see a potential 

fluctuation in the coming future. The prudence of engineers and project managers may have led them 

to this decision. See details in Table 4.3. 

Technicians, 72

Engineers, 106

Project 
Managers, 68
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Figure 4.3: Total number of votes casted in favour of major domains, (a) Technicians, (b) Engineers, and (c) Project 
managers
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Table 4.3: Number of votes casted in favour of each short course 

Main Subject Class Name of the Course and Modules Included Trainee Category 

Te

ch

nic

ian

s 

En

gin

eer

s 

Pr

oje

ct 

Ma

na

ger

s 

1. Sustainable Energy: Design a Renewable Future 

Technology Introduction to RE technologies 
- 

2

2 

1

6 

Introduction to RE power generation technologies 
- 

2

6 

1

9 

Certificate of RE harnessing and quantification techniques 2

1 

2

6 
- 

Certificate of RE system design, installation and commissioning procedures 2

1 

2

5 
- 

Certificate in installation of instruments and measurement technologies of solar and 

wind resources 
- 

2

8 
- 

Introduction to energy storage technologies 1

3 

2

6 

1

6 

Energy strategies and control systems Certificate of RE system monitoring, maintenance and performance reporting 1

3 

2

9 
- 

Energy efficiency improvements for RE power plants 2

1 

3

3 
- 

Project/ business management and 

development 

Introduction to RE projects 
- 

2

3 

2

2 

Financing RE resource assessments and preliminary studies - - - 



 

193 | Page 

 

WP-1               TRAINING HUB FOR RENEWABLE ENERGY TECHNOLOGIES IN SRI 

LANKA                                

Legal frameworks Certificate of industrial safety standards in RE technologies 1

3 

2

5 

1

6 

2. Sustainable Business In The Renewable Energy Sector 

Technology Investigating sustainable energy (SE) options in enterprises 
- 

1

7 
- 

Energy strategies and control systems How to become an RE entrepreneur 1

7 

1

4 
- 

Understanding customer requirements and maximizing service offering - - - 

Project/ business management and 

development 

RE market development 
- 

1

2 

1

1 

RE business development - - - 

RE project managing & financing 
- - 

1

4 

Finance Finance for non-finance managers 
- 

1

1 
- 

Funding mechanisms for RE projects and businesses 
- - 

1

4 

3. Management of Renewable Energy Systems: Society and Technology Interactions 

Technology Conducting a RE project technical and financial feasibility study 
- 

1

7 

2

2 

Conducting a RE project environmental feasibility study 
- 

1

9 
- 

Energy strategies and control systems Environmental and social impact assessment and monitoring of RE projects 
- 

1

9 
- 

RE data collections and management 2

1 
- - 

Project/ business management and 

development 

RE project initiation and management 
- 

1

7 

2

2 
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Financing of RE projects 
-  

2

2 

Project management for Wind/Solar projects developments 
- 

1

8 

2

2 

Project development, planning and feasibility of Hybrid RE systems 
- 

1

4 
- 

Finance Financial appraisal of RE Projects 
- - 

2

2 

Legal framework Regulations and standards applicable for RE project implementation 
- 

1

4 

2

2 

4. Sustainable Action: Solutions for a Changing Planet 

Technology Introduction to circular economy 
- 

1

0 
- 

Energy strategies and control systems Impact of RE projects on reducing carbon footprint of enterprises 
 

1

1 
 

Introduction to Waste-to-Energy 1

3 

1

2 

1

4 

Waste to Energy – Technologies and Perspectives 1

7 

1

4 
- 

Finance Macro and microeconomic impact of RE technologies and aligning with national 

objectives 
- - 

1

4 

Legal Framework Legal aspects of RE projects - - - 

5. Incorporating Renewable Energy In Electricity Grids And Other Traditional Energy Systems 

Technology Introduction to RE grid integration 1

3 

2

3 

1

6 

Designing of balance of plant systems of RE projects 
- 

2

3 
- 

Battery energy storage systems for RE applications 
- 

2

2 
- 
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Design, installation, operation, and maintenance of battery storage systems 
- 

2

3 
- 

Designing & optimizing hybrid RE systems 
- 

2

6 
- 

Energy strategies and control systems Integration of RE technologies in national generation plan 
- 

2

2 

1

1 

How to conduct the feasibility study for Solar/Wind with energy storage systems 
- 

2

2 

1

6 

Performance evaluation of Solar/Wind/Small hydro and biomass plants 1

7 

2

6 

1

6 

Project/ business management and 

development 

Project development, planning and feasibility of PV systems – On-grid 
- 

2

2 
- 

Project development, planning and feasibility of PV systems – Off-grid 
- 

1

8 
- 

6. Energy, Environment, and Lifecycle Analysis 

Technology Impact of RE projects (both electricity and thermal - fuelwood replacing oil) on energy 

costs of enterprises 
- 

2

1 
- 

Energy strategies and control systems Carbon footprint calculation of RE projects 
- 

2

8 
- 

EIA for RE projects 
- 

2

1 
- 

AIA for RE projects 
- 

1

9 
- 

Wind and Solar resource forecasting 
- 

1

7 
- 

How to conduct the ESIA for Solar/Wind power project 
- 

1

8 

2

7 

7. Renewable Energy and Green Buildings 
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Technology Energy zero buildings with RE projects 
- 

4

4 
- 

Integrating RE into green buildings 
- 

4

8 

3

3 

8. Solar Energy Systems 

Technology Introduction to solar resource 3

0 

3

0 

2

2 

Installation, operation and management of PV system 3

8 

3

7 
- 

Certificate in installation of rooftop solar PV systems 3

8 

3

2 
- 

Designing of solar PV power plants 
- 

3

3 
- 

Solar pumping 
- 

3

0 
- 

Energy strategies and control systems Operation and maintenance of solar PV plants 3

8 

3

6 
- 

Solar resource assessment for development of commercial-scale solar PV projects 
- 

3

4 
- 

Project/ business management and 

development 

Construction, supervision and performance verification large-scale solar PV projects 2

1 

3

3 
- 

Finance Preparation of bid documents and procurement of solar PV projects 
- 

3

0 
- 

Legal framework Standards and code of practices for installation of solar systems 
- 

3

0 
- 

9. Wind Energy Systems 

Technology Introduction to wind resource 
- 

1

8 

1

4 
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Designing of wind power plants 
- 

2

2 
- 

Construction, Supervision and Performance Verification of Large-Scale Wind Projects 
- 

1

9 
- 

Energy strategies and control systems Installation, operation and maintenance of wind power plants 
- 

1

9 
- 

Wind resource assessment for development of commercial-scale wind power projects 
- 

1

9 
- 

Project/ business management and 

development 

Project development, planning and feasibility of wind plant – Onshore 
- 

1

8 
- 

Project development, planning and feasibility of wind plant – Offshore 
- 

1

5 
- 

Finance Preparation of bid documents and procurement of wind projects 
- 

1

9 

1

4 

10. Biomass and Other Thermal Energy Systems 

Technology Introduction to bioenergy 1

3 

1

9 

2

2 

Introduction to geothermal energy 
- 

1

8 

1

4 

Energy strategies and control systems Installation, operation and management of biogas/biomass heat & power plants 
- 

2

9 
- 

Installation, operation and management of geothermal energy 
- 

1

9 
- 

Project/ business management and 

development 

Project development, planning and feasibility of biogas/biomass heat & power plants 
- 

2

9 
- 

Project development, planning and feasibility of geothermal 
- 

1

8 
- 
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3 Additional Information Gathered from the Secondary Survey 

This survey is important to identify the industry needs including: 

i) RE adaptation  

ii) RE needed skills and qualifications  

iii) SMEs involved in the RE industry and enterprises  

IV) Involved public authorities and NGOs  

3.1 RE Adaptation  

Industries require energy within their entire supply chain in the product development process from the 

resource extraction/ generation phase to the end-of-life phase. Even though most of the energy 

requirements of the industries are accomplished with fossils fuels in the current context, the need for a 

shift towards sustainability has paved the ways to investigate alternative energy sources. Solar power, 

wind power, biomass, etc. are a few of the popular alternative energy sources in Sri Lanka. Their 

application and technology adaptation levels are listed in Table 4.4. 

Table 4.4: RE Uses in the Industry (Sri Lanka Sustainable Energy Authority, 2018) 

Energy 

Source 
Industrial Applications Scale of Use 

Biomass Tea drying, Brick and tile Widespread  

Steam generation Growing 

Hydropower Tea industry (Off-grid electricity and industrial 
mechanical drives)   

Few power plants 

Solar power Hot water systems in commercial and domestic sectors Widespread 

Wind power 

Water pumping in agricultural systems 

Few dozens, one 

or two in 

operation 

 

3.2 RE needed Skills and Qualifications 

As an emerging field, the renewable energy sector will demand a lot of new skills and qualifications 

among Sri Lankan professionals. Based on the semi structural interviews with energy managers, some 

of the common skills and qualifications that would be in need are listed in Table 4.5. 

Table 4.5: Identification of Required Skill Level for RE Sector 

Sector 
Identified 

Occupation 
Skills and Qualifications 

Solar power 

Technician 

Install and maintain systems, install solar panels, plugging 

them into electronic systems, grid connecting the solar 

systems 

Engineer 
Design and construct systems, optimization of the systems, 
Sustainability related skills of solar energy production 

process and systems 
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Power plant 

operators 

Monitor and measure equipment, ensure safety, react to 

systems problems, repair faults 

Wind power 

Technician 

Perform diagnostics inspections, analyzing faults, 

performing repair duties, Regulations in operating wind 

turbines, test and install hardware and software components 

of wind turbines 

Engineer 

Design and install wind energy farms and equipment, 

research and test locations to find the most productive 
location, test equipment (Wind turbine blades), develop 

strategies for more efficient energy production and 

environmental sustainability  

Hydropower 

Technician 

Install and maintain systems in hydropower plants, perform 

inspections, analyse problems, carry out repairs, operational 

regulations for hydropower plants 

Engineer 

Section of optimal locations, conduct trails, develop 

strategies for efficient energy production, analyse 

environmental consequences  

Hydroelectric plant 

operator 

Operate and maintain the equipment used, monitor and 

measuring equipment, assess the production needs, perform 

maintenance and repair duties 

Geothermal 

power 

Geothermal power 

plant operator 

Operate and maintain equipment, monitor measuring 

equipment, ensure safe operation, react to system problems 

and repair faults, regulate the generators to control the flow 
of electricity to the power lines 

Biomass / Biogas 

power 
Biogas technicians 

Derivation of gas from organic matter, operate equipment 

of biogas plants, perform tests and maintenance tasks, take 

actions of an event of failure  

All RE 
Energy system 

engineers 

Supervise energy conservation and distribution process, 

analyse energy consumption and efficiency, technical and 

financial aspects of energy, combine the production of 

renewable energy in the current power systems 

 

3.3 SMEs involved in RE Industry and Enterprises 

The increasing economic growth of Sri Lanka has demanded increasing energy growth, which increases 

with the country’s present service and manufacturing-oriented economy. With a total energy demand 

that exceeds 11 billion kW/h, the country is being catered by several energy sources including 

indigenous biomass and imported fossil fuel which amounts to a staggering 78% of the total energy 

production while the rest is served by large and small hydropower, solar, and wind energy generation 

plants.  

Over the past few years, the country’s private sector has become an active participant in the renewable 

energy sector. Many large and medium scale private corporations have been actively participating in 

the investment and development of medium and small hydropower projects within the country for the 

last two decades, giving birth to an industry that has expanded its reach beyond the boundaries of Sri 

Lanka. 

Currently, hydropower development industries in Sri Lanka have been able to provide an extended 

range of services from project investment, planning and development as well the production of some 

electromechanical equipment locally in collaboration with global partners. In the year 2017 small 
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hydropower generators had a total of 338 MW power generation capacity while wind power generation 

was at a healthy 114 MW. The extensive experience gained at the local level has helped Sri Lankan 

hydropower development experts and companies to make a significant contribution in developing the 

renewable energy sector in African and South Asian countries including Nigeria and Uganda. While 

Solar power generation in Sri Lanka is still at a fledgling stage, the ‘Surya Bala Sangramaya’ (SBS) 

program launched by the Sri Lankan government is expected to provide the solar power industry with 

a much-needed lift to take wings. The program seeks to encourage solar power generation at multiple 

levels from domestic consumers to mega solar power plants built at designated solar power parks at 

chosen locations in Sri Lanka [3,4] 

3.4 Involved public authorities and NGOs 

Following is the list of originations, which provide a significant contribution to the development of the 

Renewable Energy Sector in Sri Lanka.  

● Sri Lanka Sustainable Energy Authority  

● Ministry of Power and Energy  

● Ceylon Electricity Board (CEB) 

● Lanka Electricity Company Pvt Ltd 

● LTL Holdings 

● International Energy Agency 

● Sri Lanka Energy Managers Association  
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● SECTION 5: POTENTIAL DEVELOPMENT OF HARMONISED SOLUTIONS 

IN THE RENEWABLE ENERGY SECTOR FOR SRI LANKA AND EUROPEAN 

EDUCATION 

1 Introduction  

The THREE-LANKA project was aimed to identify the existing knowledge and skills gaps in the Sri 

Lankan renewable energy sector and address it. In this context, surveys were conducted to identify the 

existing status of renewable energy base education in the Sri Lankan higher education sector. A 

questionnaire-based survey and several discussions were conducted with the professionals in the RE 

sector to identify some persisting gaps in the RE knowledge. Additionally, a survey was conducted 

within the EU to identify the existing RE based educational programmers and best practices associated 

within the EU for RE based skill level development. The existing RE based training programmes within 

the EU were studied and benchmarked and opportunities were identified.  

To eliminate the voids in RE knowledge identified through the gap analysis, they were to be bridged 

through a series of certificate courses. In this context, eleven certificate courses were identified for 

Technician Level and six certificate programmes were identified for Engineer Level and four were 

identified for the Project Manager levels. The outline of each certificate course would directly align 

with knowledge gap areas which were voted as most critical through the questionnaire and with the 

feedback received from the Solar Energy Industry Association of Sri Lanka. The objectives of the fifth 

task of the Package -1 is listed below.   

1.1 Objectives 

a) Develop a comprehensive curriculum for introducing certificate courses to address the existing 

renewable energy sector skills shortages in Sri Lanka 

b) Identify benchmarking opportunities with best practices of the RE sector in EU countries   

c) Propose a set of topics for each certificate course for bridging the existing knowledge gap   - 

Technical and management awareness of the RE sector. Three main levels were selected for training 

material development are   

● Technician Level 

● Engineer Level  

● Engineering Manager Level.  

1.2 Constructive Alignment of the Modules 

When developing the certificate course outlines, the technician centred ones were developed to be more 

biased towards conveying practical knowledge. Subsequently, the Engineer and Project Manager 
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courses were more aligned with corresponding higher-level knowledge as dictated by the Sri Lanka 

Standard Qualification Framework (SLQF) and National Vocational Qualification (NVQ).  

1. Technicians: The courses should be developed to fulfil SLQF level 1-4 (NVQ 1-6) qualification 

criteria.  

2. Engineers: The courses should be developed to fulfil SLQF level 5-6 (NVQ 7) qualification 

criteria. 

3. Project Managers: The courses should be developed to fulfil SLQF level 7 (NVQ 7-8) 

qualification criteria. 

 

2 Cross Disciplinary Curriculum for Addressing the Existing Knowledge Gap of 

Renewable Energy Sector of Sri Lanka  

The content of each certificate course was developed in such a way that they would be able to deliver a 

broad and deep knowledge field within a short time frame and to make sure that the certificate course 

outline would fulfil the much-needed knowledge gaps among Sri Lankan professionals. Upon the 

completion of these certificate courses, the participants should be able to take over renewable energy 

related industrial tasks. Since most of the countries in the European Union have achieved a high level 

of mastery in the renewable energy field, their knowledge of the field was actively sought in selection 

suitable topics for each certificate course. There, a range of successfully executed renewable energy 

projects was reviewed inside the European Union. The certificate outlining process was heavily 

influenced by the lessons learnt from those reviewed projects. The developed certificate outlines for the 

short courses dedicated to all three professional classes are tabulated in Table 5.1, Table 5.2 and Table 

5.3. The following indicators were used for categorizing topics identified for each certificate with 

reference to cross disciplinary curriculum illustrated in Table 5.1, Table 5.2 and Table 5.3.  

 

MT Mechanical technology/ engineering biased 

ET Electrical technology/ engineering biased 
GN General knowledge biased 

P Practical knowledge/ activity biased   

V Virtual Lab  
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Table 5.1: The breakdown of topics/ subtopics with reference to certificate courses for Technical Level 

Topics Subtopics Category 

T1: Renewable energy system installation and commissioning procedures 

1. Introduction Fundamentals of a range of renewable energy systems GN 

Factors Required to be considered for RE system installations 
Example: Weather data resource/collection, Field evaluation of 

these technologies 

GN 

2. Integration of renewable 

energy systems into buildings 

(Description of General 
Procedures)  

All the steps in installing Photovoltaic system installation will be 

introduced, which include “Set Up Scaffolding, Install Solar Panel 

Mounts, Install the Solar Panels, etc.) 

MT 

Solar thermal system installation procedure  MT 

Small scale wind turbines and their integration into buildings MT 

3. Renewable Energy Driven 

Electrical System 

configuration 

PV system local installation Procedure  
Wire the Solar Panels, Install Solar Inverter, Bond Solar Inverter 

and Solar Battery, Connect the Inverter to the Consumer Unit, 

Start and Test Solar Panels 

ET 

Installation of a grid integrated PV system 
Installation of the inverter topology, Voltage drop estimation, 

Cable selection and connection, Protection system, Control panel 

installation, Earthing system, Substation, available capacity, and 

interconnection requirements, Power flow, system protections, 
voltage regulation, intermittency, harmonics, and islanding 

ET 

4. RE system engineering, 

commissioning 

RE system commissioning procedure (General)  MT 

T2: Industrial safety standards for renewable energy technologies 

1. Introduction General Industrial Safety Procedures  GN 

2. Codes, standards, and 

Practices  

Government regulations besides codes: financial incentives, 

certification efforts 
GN 

Safety first, a hierarchy of standards and codes efforts, product 

testing and labelling 
GN 

Installation codes fire codes electrical codes GN 

3. Equipment and Warranty  Equipment standards  GN 

Records on warranty certificates  GN  

4. Risk Analysis  General site risk Assessment procedure  GN  

 

 

 

T3: Installation of grid integrated photovoltaic systems 

1. Solar PV module PN junction and its operation, Series and parallel interconnections 

of PV cells, Different types of solar PV modules, I-V 

Characteristics and P-V Characteristics of a PV cell, (Current (I), 

Voltage (V), Power(P)), Datasheet analysis of a PV module 

ET+V 
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2. Grid Integrated PV System 

architectures and 

components 

Overview of PV systems, Single-stage architecture, Double-stage 

architecture, DC couple architecture, AC couple architecture, 

Solar inverter, Inverter connection topologies 

ET 

3. Overview of AC and DC 

systems 

Single Phase AC systems, Three Phase AC systems, Star 

connected, and delta connected systems, AC power 
ET 

Overview of DC systems ET 

4. Grid Integrated PV System 

architectures and 

components 

Overview of PV systems 
Single-stage architecture, Double-stage architecture, DC couple 

architecture 
AC couple architecture, Solar inverter, Inverter connection 

topologies 

ET 

5. PV system sizing and site 

evaluation  

Estimation of daily and monthly sun hours ET 

PV array sizing Battery sizing ET 

Selection of inverters ET 

6. Installation of Grid 

Connected PV systems  

Step by step grid connected PV system installation Practice  
(In house training facility)  

P 

T4: Installation of off grid solar photovoltaic systems 

1. Solar PV module PN junction and its operation, Series and parallel interconnections 

of a PV cells, Different types of solar PV modules, I-V 

Characteristics and P-V Characteristics of a PV cell, (Current (I), 

Voltage (V), Power(P)), Datasheet analysis of a PV module 

ET+V 

2. Overview of AC and DC 

systems 

Single Phase AC systems, Three Phase AC systems, Star 

connected, and delta connected systems, AC power 
ET 

Overview of DC systems ET 

3. Main components of off-grid 

solar PV systems  

solar panels, charger controller, inverter and the battery bank ET 

Off-grid system technology section guide  E 

4. Installation off-Grid Solar 
PV system   

Step by step grid-connected PV system installation Practice (In 
house training facility + virtual demonstration) 

P+V 

 

 

T5: Operation and maintenance of solar photovoltaic plants  

1. Introduction The purpose and the importance of the solar PV system MT  

Importance of regular maintenance MT  

2. Operation and maintenance 
requirements 

Performance Evaluation Key performance indicators MT  

Site, and climate and other environmental conditions MT  

3. Monitoring and Maintenance 

Procedure  

Alarms & Diagnostics Procedure  MT  

Preventive Maintenance Procedure  M  
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Corrective Maintenance (repair) procedure  MT  

Unplanned or condition-based maintenance Procedure  MT  

4. System performance and 
O&M plans 

Planning for system performance MT  

The PV O&M plan, Use of O&M plan MT   

Document management and record keeping MT  

Evaluation of O&M plans MT  

5. O&M provider qualifications 

and responsibilities 

Qualifications of plant operators MT 
 

6. System monitoring, software 
solutions and data 

management 

DC array inspection ET  

Energy storage system inspection and testing MT  

Instrumentation MT  

Data presentation MT  

Quality of monitoring equipment MT  

 

T6: Solar thermal/pumping systems  

1. Types of Solar Thermal 

Energy technologies  

Types of Solar Thermal Energy technologies  MT 
 

2. Installation methods of 

Solar Thermal Energy 

Generation Apparatus  

Installation methods of Solar Thermal Energy Generation 

Apparatus  
P 

 

 

3. Types of Solar Thermal 

Energy technologies 

Types of Solar Thermal Energy technologies MT 
 

4. Development of Solar 

pumping system  

Development of Solar pumping system  P 
 

 

T7: Installation, operation and maintenance of energy storage systems  

1. Energy Storage 

Technologies 

Storage Types MT  

Components of a Battery Energy Storage System (BESS) MT  

Energy Storage System Components MT  

Grid Connection for Utility-Scale BESS Projects MT  

Battery Types 
Lead–Acid (PbA) Battery, Nickel–Cadmium (Ni-Cd) Battery, 

Nickel–Metal Hydride (Ni–MH) Battery, Lithium-Ion (Li-Ion) 

Battery, Sodium–Sulfur (Na–S) Battery, Redox Flow Battery 

(RFB) 

MT 

 

2. Installation of Battery 

Storage Systems 

Suitability of the installation location, Minimizing hazards in 

installation 
Testing, Commissioning, and decommissioning procedure  

MT 
 

(In house training facility + virtual demonstration) P  
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3. Maintenance of Battery 

Storage Systems 

Maintenance of Battery Storage Systems 
Ventilation, Free air space 
Antioxidant material to prevent corrosion 
Diagnose Battery Health 

MT 

 

 

T8: Installation of rooftop solar Photovoltaic systems  

1. Introduction Fundamentals of rooftop solar PV systems GN  

2. Solar PV module PN junction and its operation, Series and parallel interconnections 

of a PV cells, Different types of solar PV modules, I-V 

Characteristics and P-V Characteristics of a PV cell, (Current (I), 

Voltage (V), Power(P)), Datasheet analysis of a PV module 

ET+V 

 

3. Overview of AC and DC 

systems 

Single Phase AC systems, Three Phase AC systems, Star 

connected, and delta connected systems, AC power 
ET 

 

4. Components of solar roof 

Systems  

Solar panels, charger controller, inverter and the battery bank MT 
 

5. PV installation protection Overcurrent protection, surge protection, Isolation and switching, 

cable protection, system earthing and equipotential bonding, 

Direct lightning protection system 

MT 
 

6. Mounting of Panels Roof requirements, Mounting structure, Inclination, Shading) MT  

7. Testing and commissioning Inspection and testing MT  

RE system commissioning procedure (General)   ME  

 

T9: Installation, operation and management of biogas/biomass heat & power plants  

1. Introduction to Energy and 

Bioenergy 

Overview bioenergy : Solid biomass, Liquid biomass, Biogas MT  

Environmental sustainability of bioenergy M  

Social pros and cons of biofuel production MT   

2. Bioenergy Sources Bioenergy Sources 
Forestal and agricultural produced wood and residues, Ligno-
cellulosic crop species and their residues, Sugar and starch crops 

and their residues 
The anaerobic digestion process & Characteristics of biogas 
Biogas process & Biogas production, 
Agricultural plants, Industrial plants, Household plants 
Utilization of biogas 

MT  

 

3. Biomass/biogas energy plant 

installation 

Biomass/biogas energy plant installation Methods  MT  

Biomass/biogas energy plant installation step by step process  P  

4. Field Operations Basic field operations of biomass/biogas power plants MT  

5. Plant operation Basic plant operations of biomass/biogas power plants MT  

 

T10: Wind turbine, installation, commissioning, monitoring and maintenance procedure  

1. Wind Turbine Installation 

procedure  
(Civil and Mechanical) 

Small Scale Wind turbine installation  MT+ V  

Large Scale wind turbine installation procedure  MT +V  
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2. Wind Turbine Electrical 

systems installations  
Off Grid connected wind turbine electrical system connection  ET+V4  

Grid Connected wind turbine electrical system connection ET+V  

3. Off grid wind turbine 

installation  
Step by step off grid wind turbine installation  P 

 

4. Wind Turbine 

Commissioning Procedure  
Commissioning procedure of small- and large-scale wind turbine 

installations  
MT 

 

5. Wind Turbine Monitoring 

Procedure 
Wind Turbine Monitoring Procedure MT 

 

6. Wind Turbine Maintenance 

Procedure 
Wind Turbine Maintenance Procedure MT 

 

 

T11: Small hydro power plant, installation, commissioning, and maintenance procedure  

1. Mini hydro plant installation 

procedure  
Civil work for installation  CT (2H)  

Mechanical Installation  MT  

2. Mini hydro plant 

commissioning procedure 
Mini hydro plant commissioning procedure MT  

 

3. Mini hydro plant 

maintenance procedure 
Mini hydro plant maintenance procedure MT  

 

4. Mini Hydro plant with off 

grid connection  
Mini Hydro plant with off grid connection  ET 

 

5. Mini Hydro plant with grid 

connection 
Mini Hydro plant with grid connection ET 

 

 

 

 

 

 

 

Table 5.2: The breakdown of topics/ subtopics with reference to certificate courses for Engineer Level 

E1:  Renewable energy system design, installation, and commissioning procedures 

1.    Introduction Fundamentals of a range of renewable energy systems 

 

Brief overview of existing RE technologies will be provided 

GN 

Factors Required to be considered for RE system installations 

Example: Weather data resource/collection 

Field evaluation of these technologies 

GN 

2 Project management Project management and planning GN 
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and planning  

Introduction: project management and planning 

Project manager’s planning checklist 

Project management planning for community solar 

Business case template, Business case planning documents 

3 Design Analysis Tools Weather data resource/collection and Environmental performance 

of energy technologies 

GN 

Site selection, acquisition, and permitting GN 

System design parameters for renewal energy system design GN 

Design/simulation tools GN 

Cost engineering for technologies and systems GN 

Input/ Output analysis and Principles of Life Cycle Assessment GN 

4 Integration of 

renewable energy 
systems into buildings 

(Description of General 

Procedures) 

Photovoltaic system installation procedures  

 
All the steps in installing Photovoltaic system installation will be 

introduced, which include “Set Up Scaffolding, Install Solar Panel 

Mounts, Install the Solar Panels, etc.) 

MT 

Solar thermal system installation procedure  MT 

Small scale wind turbines and their integration into buildings MT 

5 Renewable Energy 
Driven Electrical 

System configuration 

PV system local installation Procedure  
Wire the Solar Panels, Install Solar Inverter, Bond Solar Inverter 

and Solar Battery, Connect the Inverter to the Consumer Unit, Start 

and Test Solar Panels, 

ET  

Installation of a grid integrated PV system 

 

Installation of the inverter topology, Voltage drop estimation, 

Cable selection and connection, Protection system, Control panel 

installation, Earthing system, Substation, available capacity, and 

interconnection requirements, Power flow, system protections, 

voltage regulation, intermittency, harmonics, and islanding 

      ET  

6 RE system engineering, 

commissioning 

RE system commissioning procedure (General)  MT 

 

 

 

 

 

E2: How to become a renewable energy entrepreneur 

1. Introduction to 

entrepreneurship 

Introduction to entrepreneurship 

 

Definition of an entrepreneur, Characteristics of an entrepreneur, 

Traits of an entrepreneur, Roles of an entrepreneur and manager, 

Definition of entrepreneurship, Types of entrepreneurship 

GN 

2. Entrepreneurial risk, 

performance and 
environment 

Entrepreneurial risk, performance, and environment 

 
Entrepreneurial contexts, Entrepreneurship process, Opportunities 

and alternatives of entrepreneurship in the RE energy context, 

Challenges of entrepreneurship 

GN 
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3. Venture Strategy 

 

Venture Strategy 

 

Identifying gaps in the RE sector, Business planning techniques, 

Venture strategy in dynamic markets, Application of strategies in 

entrepreneurial ventures, Start-up and resources to exploit a profit 
opportunity The evolution of the venture and managing growth, 

Protecting and securing intellectual capital: IPR and antitrust law, 

Financial management for new ventures: financing a start-up The 

entrepreneurial financing process: buying and selling a venture 

GN 

4. Project management and 

planning 

Project management and planning 
GN 

E3:  Design of hybrid renewable energy systems 

1. Hybrid Renewable Energy 

Systems Overview 

Configuration and Classification 

Different combinations of hybrid energy systems 

Basic power electronic theories in hybrid renewable energy systems 

Storage techniques in hybrid renewable energy systems 
MT 

2. Design of Hybrid 

Renewable Energy Systems 

Design of Photovoltaic Systems 

Design of Wind System 

Sizing of photovoltaic/wind system 

Sizing of photovoltaic/wind system 

Batteries, Design of photovoltaic/wind system/fuel cells 
MT 

3. Applications Hybrid RE systems in green buildings 

Hybrid systems to extract ocean energy 
Offshore wind-wave energy extractors MT 

4. Optimization of hybrid RE 

systems 

Optimization methods  

 

1D-unconstrained optimization, Gradient-type methods, Step size 

choosing strategies. Conjugate gradient method, Sub gradient method, 
Heavy-ball method, Newton method and quasi-Newton methods, 

Constrained Optimization, Lagrange duality, and Conjugate function, 

Karush-Kuhn-Tucker conditions, Duality gap. 

GN 

Hybrid MPTT method ET 

Radial Basis Function Network (RBFN) GN 

Adaptative Neuro-fuzzy Inference System (ANFIS) GN 

Comparison Between Different Optimization Methods GN 

E4:  Renewable energy and green buildings    

1. Novel Energy Strategies Operational energy reduction and net zero building MT 

Optimization through use of Evolutionary genetic algorithm MT 

2. Green Building Concept Sustainable building practices MT 

Advanced building design, simulation and analysis tools MT 

Optimization for design of building for energy efficiency  MT 

Use of Building Integrated Photo Voltaic (BIPV) and other renewable 

energy in buildings 
MT 
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Basic concepts and efficiency MT 

Energy codes MT 

E5: Planning of  operation and maintenance of photovoltaic systems  

1. introduction  The purpose and the importance of solar PV system MT 

Importance of regular maintenance MT 

2. Operation and maintenance 

requirements for PV 
systems  

O&M requirements  

Performance Evaluation Key performance indicators 
MT 

Site, and climate and other environmental conditions MT 

3. System performance and 

O&M plans 

System performance and O&M plans 

Planning for system performance, The PV O&M plan, Use of O&M 

plan, Document management and record keeping, PV plant 

operations, 

Preventive/Scheduled maintenance, corrective maintenance, 

Evaluation of O&M plans 

MT 

4. O&M provider 

qualifications and 

responsibilities 

Qualifications of plant operators, Qualifications of service providers 

Financial solvency, Insurance MT  

5. System monitoring, 

software solutions and data 

management 

System monitoring, software solutions and data management 

DC array inspection, Energy storage system inspection and testing. 

Instrumentation, Data presentation. Quality of monitoring equipment, 

Transparency of measurement protocols and procedures 

MT 

6. Economic Analysis Economic Analysis 

Solar PV tariff systems in Sri Lanka, Different types of utility 

supplies , Rated capacities of utility supplies , Gird integrated PV 

systems and relevant solar tariffs 

 

GN 

E6:  Design, installation and maintenance of battery storage technologies   

1. Energy Storage 

Technologies 

Storage Types MT 

Components of a Battery Energy Storage System (BESS) MT 

Energy Storage System Components MT 

Grid Connection for Utility-Scale BESS Projects MT 

Battery Types 

Lead–Acid (PbA) Battery, Nickel–Cadmium (Ni–Cd) Battery, 

Nickel–Metal Hydride (Ni–MH) Battery, Lithium-Ion (Li-Ion) 

Battery, Sodium–Sulfur (Na–S) Battery, Redox Flow Battery (RFB) 

MT 

2. Design and Operation of 

Battery Storage Systems 

Battery Energy Storage system (BESS) and Renewable Energy 

Integration (Solar , wind, …)  
ET 

Size, compatibility, electrical switching and protection ET 

Charge Controlling – Load levelling, Mitigation of fluctuation, 

Enhance power quality, Voltage control in distributed network 
ET 

3. Installation of Battery 

Storage Systems 

Installation procedure oof Battery Storage Systems 

Suitability of the installation location, Minimizing hazards in 

installation 

Testing, Commissioning, and decommissioning procedure  

MT 

(In house training facility + virtual demonstration) P 

4. Maintenance of Battery 

Storage Systems 

Maintenance of Battery Storage Systems 

Ventilation, Free air space 
MT 
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Antioxidant material to prevent corrosion 

Diagnose Battery Health 

 

Table 5.3: The breakdown of topics/ subtopics with reference to certificate courses for Project Manager Level 

P1:  Conducting a technical and financial feasibility study for a renewable energy project (Photovoltaic /wind power 
plant) 

1. Introduction Fundamentals of a range of renewable energy systems 

 

Brief overview of existing RE technologies will be provided 

GN 

2. Renewable Electricity – The 

Management Perspective 

Towards a sustainable energy system- integrating sources 

Research, New innovative solutions, 

Micro grids: design, development and implementation  
Audit and standardization 

Flexible solar building elements 

Critical resources and material flows during the sustainable energy 

transformation 

ET 

3. RE project technical 

feasibility study reporting  

Project acquisition, planning, approval, realization, financing models GN 

RET Screen (RET Screen Expert, an advanced premium version of the 

software, is available in Viewer mode completely free-of-charge.) 
MT 

RE project technical feasibility study report preparation  MT 

4. RE project Financing 

feasibility study reporting  

Energy-off-take and power purchase agreements (PPA) 

 

The PPA and its importance to finance and valuation 

Basic structure of a PPA 

Key terms of the PPA 

Financing Considerations of the PPA 

Buyer and Seller Key Commitments under a PPA 
Obtaining a PPA The PPA and its importance to finance and valuation 

GN 

Financing of RE projects GN 

P2: Evaluation of performances of renewable energy systems  

1. Introduction Introduction to Optimization 

Optimality conditions, Types of oracles, Optimization problem 
examples, The role of convexity 

GN 

2. Linear Programming Linear Programming  

 

The variety of real-life problems formulated as Linear Programming 

Three competitive algorithms for Linear Programming 
Mixed-integer linear programming 

Distributed Optimization: Primal-dual methods 

Advanced optimization methods 

Applications: Formulating engineering tasks as Optimization Problems 

Optimal Power Flow as an example of Optimization problem in energy 

sector 

Multi-criteria Optimization 

Convex relaxations for hard optimization problems 

GN 

3. Zero-Order Methods Zero-Order Methods 
 

Black-box concept, Gradient approximation, Coordinate descend 

GN 
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4. optimization Methods  Optimization methods  

 

1D-unconstrained optimization, Gradient-type methods, Step size 

choosing strategies. Conjugate gradient method, Sub gradient method, 

Heavy-ball method, Newton method and quasi-Newton methods, 
Constrained Optimization, Lagrange duality, Conjugate function, 

Karush-Kuhn-Tucker conditions, Duality gap 

GN 

5. Evaluation of Performances 

for Solar Energy Plants 

Evaluation of Performances for Solar Energy Plants 

Key performance indicators, Economic analyses using cost 

engineering 

Proper use of energy and other statistics 

MT 

6. Evaluation of Performances 

for Wind Energy Plants 

Evaluation of Performances for Wind Energy Plants 

Key performance indicators, Economic analyses using cost 

engineering 

Proper use of energy and other statistics 

MT 

7. Evaluation of Performances 

for Small Scale Hydro Power 

Plants 

Evaluation of Performances for Small Scale Hydro Power Plants 

Key performance indicators, Economic analyses using cost 

engineering 

Proper use of energy and other statistics 

MT 

8. Evaluation of Performances 

for Biomass/gas Power 

Plants 

Evaluation of Performances for Biomass/gas Power Plants 

Key performance indicators, Economic analyses using cost 

engineering 

Proper use of energy and other statistics 

MT 

P3:  Environmental impact assessment of renewable energy projects   

1. Introduction Introduction to Environmental and Social impacts/ Importance of EIA MT 

2. Legislative and Institutional 

frameworks 

Legislative frameworks GN 

National energy policies, Environmental policy standards GN 

Institutional framework GN 

3. Description of Environment Metrological settings, Geological settings 

Biotic and abiotic features GN 

4. RE Project Planning and EIA RE Project planning  GN 

Project acquisition, Planning, Approval, Realization, Financing models GN 

The Development and Permitting Landscape, The Development 

Process, 
GN 

5. Carbon footprint and life-

cycle analysis of RE projects 

Background and development of carbon foot printing, Carbon footprint 

standards and reporting frameworks, Organizational and product 

carbon foot printing, Data, tools and key resources in carbon foot 

printing 

MT 

Cradle-to-Grave RE systems MT 

Calculating carbon footprint of wind energy projects MT 

Calculating carbon footprint of solar energy projects MT 

Calculating carbon footprint of biomass/gas energy projects MT 

Calculating carbon footprint of geothermal energy projects MT 

Strategies to reduce the carbon footprint MT 

Life cycle assessment, End life management of RE plants MT 

Invest on Renewable Energy utilization methods MT 
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Using of Green refrigerants and Appliances MT 

Compensate the enterprise’s climate impact MT 

Impact detecting monitoring, Safety Monitoring, Air Monitoring, Soil 

Monitoring, Noise Monitoring 
MT 

Energy Credits, Tradable instruments, regional markets, Commercial 

and regulatory risks 
MT 

P4: Renewable energy policies 

1. The future of fossil fuels in a 

carbon-constrained world 

Introduces the concept of a carbon-constrained world, considering how 

it links to energy policies and the future of fossil fuels.  
GN 

Role of technologies such as carbon capture and storage (CCS) and how 

different stakeholders, in developed and developing countries, perceive 

the need to decarbonize energy systems. 

GN 

2. Up-scaling renewable 

energy: policy incentives 

Energy and climate governance GN 

How emissions from fossil fuel energy have global impacts and pose a 

challenge to the international community at-large. 
GN 

Climate change is a global collective action problem  GN 

3. Climate change and energy 

security: resolving a tri-

lemma 

Introduction to the various conceptualizations of energy security and 

considers the implications these can have on energy and climate change 

strategies 

GN 

4. Net Zero Concept in Energy 

Policy Design  

Strategies for net zero by 2050 
GN 

5. What next for energy policy 

for Future for individual 

organizations  

Organizational Energy policies for ISO 500001 attainment  
GN 

Individual organizations Energy Policy Design considerations 
GN 

6. What next for energy policy 

for Future for countries  

What next for energy policy for Future for countries in achieving Net 

zero status 
GN 

 

3 The Potential Opportunity of Applying Lessons Learnt from European Countries  

The informative reports prepared under the Task and Task 3 of the Work Package – 1 were reviewed to 

identify the potential opportunities of using renewable energy related European educational centers, the 

respective offered courses, and contents. The review results were used for mapping the opportunity of 

using lessons learned from the European applications for delivering cross disciplinary curriculum 

illustrated in Table 5.4. 

3.1 Identification of Course with similar Contents to identified certificates  

Table 5.4: Benchmarking with Identification of Course with similar Contents to identified certificates from Europe 

Institution/ Programme  Course/ Content of courses  

T1: Renewable energy system installation and commissioning procedures 

E1: Renewable energy system design, installation and commissioning procedures 

Castelo Branco University of 

Applied Sciences – Portugal 

 

● Development projects in the installation and production systems using 

Renewable Energy, alone or integrated 

● Consultancy in the field of Renewable Energy (design, technical 

feasibility analysis/ economic projects, evaluation of best 
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Course - BSc in Renewable 

Energy Engineering 

practices/(techniques) 

● Maintenance and servicing the equipment and renewable energy 

utilization systems 

● Development and integration solutions for energy production from 

renewable sources 

● Management systems and processes that use renewable energy 

Northumbria University, 

Newcastle upon Tyne, UK 
● Renewable Energy Technologies for Electricity Supply  

 

University of Cranfield 
 

Renewable Energy MSc 

Course - Renewable Energy Technologies I and II: 

● Identify the different components and main configuration of the 

different renewable technologies covered in the module 

● Articulate the fundamental principles, terminology and key issues 

related to the most used renewable energy technologies 

● Critically compare the challenges for the development and operation 

of the major technologies, including government regulation and policy 

● Identify gaps in the knowledge and discuss potential opportunities for 

further development, including technology and economic potential 

● Critically evaluate the key benefits and challenges of energy storage, 

bioenergy, energy harvesting and distribution networks in renewable 
energy 

● Identify the appropriate energy storage and distribution methods for 

different types of renewable energy systems 

● Analyse the main configurations and components in power generation, 

energy storage and distribution networks for renewable energy 

systems 

● Justify the importance of materials, control, integration and 

information management issues in renewable energy 

● Appraise future technology and socio-economic trends in 

sustainability and assess associated opportunities and challenges 

● Factors Required to be considered for RE system installations, 

Example: Weather data resource/collection, Field evaluation of these 

technologies 

National Institute for Solar 

Energy (INES) – France 

 

Course - Design, sizing and 

maintenance of solar 

photovoltaic systems in 

isolated sites 

Must include and disseminate knowledge on: 

● Good overview of components for stand-alone photovoltaic 

installations and possible cabling to meet the needs; 

● Acquisition of simple and reliable tools for sizing; 

● Practical training on technical platform 

University of Aberdeen – UK 

 

Course - Solar Energy 

● Mains areas of focus when teaching designing of RE systems are, 

resources, technologies used, practical implementation, development, 

barriers, environmental and sustainability issues. 

National Institute for Solar 

Energy (INES) – France 

Course - Design and 

sizing of 

photovoltaic solar 

systems connected to 

the grid (≤ 250kWp) 

● Pre-dimension a network PV installation: estimate its yield 

● Study the economic profitability according to different criteria 

● Size a network PV installation - validate the compatibility of the 

wiring and calculate the yield (use of software) in according with 

standards requirements 

University Sapienza di Roma 

–Italy 
Course: Master on Energy 

Efficiency and Renewable 

Energy Sources 

● Measurement and Monitoring Methods: the activities included in this 

module provide the basis for measurements on renewable energy 

systems, aimed at design, operation, and verification. 

 

ENEA – Italy 

Course: Wind Energy Course 

(60 Hours) 

 

● design and construction of wind power plants 

● offshore technology; economics of wind power 
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The University of Freiburg, 

in cooperation with 

Fraunhofer ISE – Germany 

 

- Course: Scientifically 

Oriented Fundamentals of 
Wind Energy Systems 

 

 

 

Course: Electrical 

Engineering of Wind Energy 

Systems 

 

 

 

 

 
 

 

Course: Computational Wind 

Energy Systems 

 

 

 

 

Course: Wind Energy 

Converter Systems 

The basic knowledge required to understand the principles behind the 

economically and ecologically efficient transformation of wind energy and 

also to design new wind turbines or components of wind turbines beyond 

the state of the art in wind engineering. In addition to improving basic 

engineering knowledge, this certificate also serves as a basis for studying 

more technically or methodologically oriented certificates or for studying 
the complete online M.Sc. program in Wind Energy System. Certificate 

Modules: Selection of five modules from six available modules: 

● Design of Mechanical and Electrical Components 

● Mathematics 

● Application of Software Tools 

● Solid Mechanics 

● Fluid Mechanics 

● Electrical Engineering 

 

Deals with the main components of the electrical system. Issues such as 

how to design, control and operate the electrical system in a wind energy 

converter will be covered. This will focus on the technical challenges 

and boundary conditions of the design process and how it interacts with 

the drive train and the whole wind energy converter system and the wind 

farm. Certificate Modules: 

 

● Design of Mechanical and Electrical Components 

● Electrical Engineering 

● Control and Operational Management for Wind Turbines and Wind 

Farms 

● Energy Storage 

● Technical and Economic Aspects of Grid Integration 

 

Provides a knowledge of computational methods used for the static and 

dynamic analysis of wind energy converters and the surrounding wind and 

water flows 

● Theoretical Fluid Mechanics 

● Computational Fluid Dynamic 

● Linear Computational Structural Mechanics 

● Non-Linear Computational Structural Mechanics 

● Rotor Aerodynamics 

● Strength Durability and Reliability 

 

 

● Design of Mechanical and Electrical Components 

● On and Offshore Foundations 

● Construction and Design of the Nacelle Systems 

● Rotor Blades 

● Business Administration and Management of Wind Turbines and 

Wind Farms 

● Planning and Construction of Wind Farm 

 

Universidad Europea - 

Programas Online – Spain 

Course: Master Degree in 

Renewable Energy (Duration 

1 Year) 

● Management and development of hydraulic projects 

● Management and development of biomass and biofuel projects  

● Management and development of solar projects  

● Management and development of wind projects 

 

National Institute for Solar 

Energy (INES) – France 

Course - Design and 

sizing of 

photovoltaic solar 

● Pre-dimension a network PV installation: estimate its yield 

● Study the economic profitability according to different criteria 

● Size a network PV installation - validate the compatibility of the 
wiring and calculate the yield (use of software) in according with 

standards requirements 

● Must include and disseminate knowledge on, 

● Good overview of components for stand-alone photovoltaic 
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systems connected to 

the grid (≤ 250kWp) 

Course - Design, sizing and 

maintenance of solar 

photovoltaic systems in 

isolated sites 

installations and possible cabling to meet the needs; 

● Acquisition of simple and reliable tools for sizing; 

● Practical training on technical platform 

University of Artois 

Course - Renewable energies 

Course - Energy efficiency 

Course - Conversion 

● wind, solar, marine...under Master: Electronics, Electrical Energy, 

Automation course Industrial Energy Efficiency) 

● /Energy balance / Optimisation of installations -1st semester (under 

Professional License: Energy management, electricity, sustainable 

development) 

● Transformation / Network Connection / Distribution-1st semester 

(under Professional License: Energy management, electricity, 

sustainable development) 

University of Bordeaux 

Energy efficiency / Energy balance / Optimisation of installations -1st 

semester (under Professional License: Energy management, electricity, 

sustainable development) 

under Professional License: Energy, environment and climate 

engineering professions) 

T2: Industrial safety standards for renewable energy technologies 

 There was not any module/course/ content visible from the survey  

T3: Installation of grid integrated Photovoltaic systems 

National Institute for Solar 

Energy (INES) – France 
General electricity - Basics applied to photovoltaics - Installer path 

National Institute for Solar 

Energy (INES) – France 

Course - From resources to 

sizing - Photovoltaic systems 

connected to the grid 

● Know the technical equipment in the field of energy engineering 

● Know how to size a photovoltaic project connected to the grid 

● Know how to check the correct operation of a PV installation 

connected to the electricity network 

 

University of Aberdeen - UK 

● Challenges of integration to distribution systems, including 
intermittency of generation, voltage rise, reactive power support, and 

power quality concerns 

● Challenges of integration to transmission systems, which mainly 

concern stability 

● Review of grid codes, including national, Scottish, and German grid 

codes 

● Static requirements, such as power factor, power curtailment, 

voltage/frequency range, and power quality 

● Dynamic requirements, such as fault ride through 

● Review of semiconductor power switches, including power diodes and 
thyristors 

● Single/three-phase current source converters and voltage source 

converters 

● HVDC transmission for renewable energy integration 

● The challenges and benefits of HVDC 

● Review of DC grids and DC faults 

● Case studies: HVDC transmission for large wind farms 

Politecnico di Torino – Italy  

Course: Photovoltaic and 

Wind Power Generation 

(duration 60 hours) 

 

● Course deals with issues related to the production of electricity from 
photovoltaic and wind power through the use of electrical systems 

connected to the grid. Aspects related to the characterization of the 

energy source, the conversion into electrical energy and the related 

plant applications are treated 

● Advantages and disadvantages of photovoltaics 

● Structure of photovoltaic devices 

● Principle of operation and equivalent circuit of the solar cell with three 

or five parameters. 

● Current-voltage (I-V) and power-voltage (P-V) characteristic curves 
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● Deepening of an application problem 

● Photovoltaic module realization and type testing to achieve accelerated 

aging 

● Atypical aspects of photovoltaic generators. Conversion from direct 

current to alternating current with power electronics (inverters); 

maximum power trackers (MPPT) 

● Characterization of solar energy: direct, diffuse reflected and global 
radiation. PV energy production evaluation: conventional PV energy 

calculation with evaluation of sources of loss in producibility 

● Innovative procedure for energy evaluation; automatic data acquisition 

system; ad hoc measurement circuits; experimental results on some 

working PV systems; economic analysis with the Net Present Value 

(NPV) method. Design of a grid-connected system: optimal coupling 

between PV modules and inverters; protection against overcurrents 

and direct/indirect contacts. Plant schemes and costs of installed power 

and energy produced. 
 

University of Portsmouth 

Renewable Energy 

Engineering MEng 

Course- Smart Grid Fundamentals 

T4: Installation of off grid solar Photovoltaic systems 

The University of Freiburg, 
in cooperation with 

Fraunhofer ISE – Germany 

 

Course: Crystalline Silicon 

Photovoltaics 

 

Course: Solar Cell 

Characterization and 

Modelling 

The course conveys the state-of-the-art technology for the fabrication of 

crystalline silicon solar cell modules starting from quartz sand. Main 

topics are the solar cell wafer fabrication, the working principle of the 

Al-BSF and PERC solar cell concept, as well as advanced high 

efficiency cell concepts, inline fabrication of solar cells and 

photovoltaic modules. The course involves necessary simulation and 

characterization approaches to understand the limitations of solar cell 

devices as well as current trends in research and technology 

Lab Training: Hands-on Solar Cell Processing (2 ECTS): Experience a 

two-day lab training at the latest technology facilities of the Fraunhofer 

ISE in Freiburg at the end of your certificate studies, during the Campus 

Phase week 

The University of Freiburg, 

in cooperation with 

Fraunhofer ISE – Germany 

 

Course: Crystalline Silicon 

Photovoltaics 

Certificate provides practical as well as theoretical insights to common 

characterization techniques used for solar cell characterization. It also 

introduces participants to numerical solar cell simulation 

● Material and Solar Cell Characterization (3 ECTS) 

● Numerical Simulation of Solar Cells (5 ECTS) 

Northumbria University, 
Newcastle upon Tyne, UK 

Photovoltaic System technology 

T5: Operation and maintenance of solar Photovoltaic plants 

National Institute for Solar 

Energy (INES) – France 

Course - Maintainer in solar 

thermal and photovoltaic 

systems 

● Control the installation and maintenance of solar photovoltaic and 

thermal systems 

● Install thermal and photovoltaic solar panels in collective, tertiary or 

private homes 

Politecnico di Torino – Italy 

Course: Solar Photovoltaic 

Systems 

The course is devoted to presenting the Photovoltaic power systems 

starting from their operating principles, in which general aspects of 

power electronics are included. The knowledge of the solar resource, the 

methods to correctly design the main components, and to evaluate the 

energy production, with the economic analysis of investment, are the 

goals of the course. At the end of the course the students will know the 

main technologies about the photovoltaic generators and plants 
(including general aspects of power electronics) and will be able to 

calculate the productivity and to correctly design the main components 

of these power systems. 
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● Summary of electric circuit theory 

● State of the art in Photovoltaic (PV) technologies: general advantages 

and drawbacks; manufacturing process of crystalline silicon solar 

cells; thin film technologies and high-efficiency technologies; 

configurations and tasks of power conditioning units (inverters)   

● Structure of the semiconductors 

● The current-voltage characteristic curve (I-V curve) and the equivalent 
circuit of the solar cell 

● Focus on an application problem : series/parallel connection of real 

cells; mismatch of their I-V curves due to production tolerance, defects 

and shading effect; hot spots and breakdown; bypass and blocking 

diodes 

● Structure of a PV module 

● Unconventional aspects of PV generators 

● Conventional calculation of energy production: evaluation of solar 

radiation, loss sources in productivity. An innovative procedure to 

assess energy production: automatic data acquisition systems, 

experimental tests and results on operating PV plants; economic 

analysis by the Net Present Value (NPV) method. Cost of energy 

production 
 

T5: Operation and maintenance of solar Photovoltaic plants 

National Institute for Solar 

Energy (INES) – France 

Course - Maintainer in solar 

thermal and photovoltaic 

systems 

● Control the installation and maintenance of solar photovoltaic and 

thermal systems 

● Install thermal and photovoltaic solar panels in collective, tertiary or 

private homes 

 

Northumbria University, 

Newcastle upon Tyne, UK 
Renewable and Sustainable 

Energy Technologies MSc 

 

Course - Photovoltaic System technology 

T6: Solar/ thermal pumping systems 

ENEA – Italy 

Course: Course for Energy 

Referent 

● Solar Thermal Energy (10 hours) 

● Heat Pumps (20 hours). 

The University of Freiburg, 

in cooperation with 

Fraunhofer ISE – Germany 

Provides a comprehensive overview on solar thermal systems and their 

main components. Starting with basic issues of physical processes and 

design options for non-concentrating and concentrating solar thermal 

collectors, it then addresses these technologies from a system 

engineering perspective. 

 

● Fundamentals of Solar Thermal Collectors (5 ECTS): Starting point will 

be the basic physical principles behind this technology. All types of solar 

collectors will be discussed while particular attention to Linear Fresnel 

collectors and solar tower heliostat fields will be paid 

● Design of Solar Thermal Systems (5 ECTS): An important topic in the 

second course is the energy efficiency and the integration of solar 

thermal heat in industrial processes. Further, the hybridization of 
concentrated solar power and photovoltaic, or the impacts of different 

high-temperature storage options will be addressed 

T7: Installation, operation and maintenance of energy storage systems 

Technische Universiteit Delft 

– Netherlands 

Course - Solar Energy: 

Photovoltaic (PV) Energy 

Conversion 

● Introduction 

● Semiconductor Basics 

● Generation and Recombination 

● The P-N Junction 

● Advanced Concepts in Semiconductors 

● Light management 1: Refraction/Dispersion/Refraction 

● Light management 2: Light Scattering 



 

202 | Page 

 

WP-1               TRAINING HUB FOR RENEWABLE ENERGY TECHNOLOGIES IN SRI 

LANKA                                

● Electrical Losses 

● The semiconductor physics necessary to understand solar cell 

performance and engineering 

● The optics and light management tools necessary for optimal solar cell 

design 

● To model all aspects of a working solar cell, understanding the 

efficiency limits and design rules 

● The principles behind the potential loss mechanisms in photovoltaic 

devices 

Universidad Europea - 

Programas Online – Spain 

 

Course: Master in Renewable 

Energy Transition 

● Lithium-ion batteries and new formulations, Gas power- Hydrogen, 

coordinated energy management based on demand, Hydraulic 

pumping. 

University of Cranfield 

Course - Renewable Energy 

Technologies II (under 

Renewable Energy MSc) 

Critically evaluate the key benefits and challenges of energy storage, 

bioenergy, energy harvesting and distribution networks in renewable 

energy, 

- Identify the appropriate energy storage and distribution methods for 
different types of renewable energy systems, 

- Analyse the main configurations and components in power 

generation, energy storage and distribution networks for renewable 

energy systems, 

- Justify the importance of materials, control, integration and 

information management issues in renewable energy, 

- Appraise future technology and socio-economic trends in 

sustainability and assess associated opportunities and challenges. 

T8: Installation of rooftop solar Photovoltaic systems 

National Institute for Solar 

Energy (INES) – France 

 
Course – Solar lighting and 

Solar pumping 

● Determine the photovoltaic power according to the need and the pipes 

according to their pressure drops 

● Different external contexts: technical, climatic, economic, human  

● Good overview of components for stand-alone photovoltaic 

installations and possible cabling to meet the needs 

● Acquisition of simple and reliable tools for sizing 

● Practical training on technical platform 

City & Guilds – UK 

 

Course - Renewable Energy 

in the Home 

● Identify which renewable energy options might be appropriate for 

different circumstances 

● Explain how renewable energy systems work 

● Inform clients about some of the main factors that need to be taken 

into account before considering installing renewable technologies 

within the home 

● State the grant aid available to install renewable technologies for 

householders 

● Explain the planning issues involved with the installation of each 

renewable technology 

● Explain the costs associated with renewable technology (installation, 

running costs, and payback times) 

● Advise clients about the issues and deterrents associated with 
installing renewable technologies in the home 

● Inform clients about the carbon savings for each renewable technology 

● State the legislative drivers associated with renewable technology 

University of Cranfield 

 

Course - Solar Energy 

Engineering (under 

Renewable Energy MSc) 

● Critically evaluate the key technologies of solar PV and Concentrating 

Solar Power (CSP), 

● Select appropriate solutions for the generation of energy using solar 

PV and CSP for various applications, 

● Select and implement appropriate methods for the design of solar 

energy systems. 

T9: Installation, operation and management of biogas/biomass heat & power plants 

LUT University – Finland 

 

 

● Compulsory studies: energy systems engineering, bioenergy 
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Course - Master's Programme 

in Bioenergy Systems 

technology solutions, energy economics, steam boilers, fluid 

machinery, power plant design. 

● Alternative studies: district heating, advanced modelling of transport 

phenomena, energy scenarios, steam turbines, renewable energy 
technology, design of fluid machinery. 

Higher Institute of the 

Environment – Spain  

 

Course: Master in Renewable 

Energies and Energy 

Efficiency 

● Hydro and mini-hydro energy; Biomass and biofuel energy 

Universidad Europea - 

Programas Online – Spain  

Course: Master Degree in 

Renewable Energy (Duration 

1 Year) 

● Module (iii). Biomass and Biofuels. (6 ECTS): General concepts, 

Thermochemical treatments, Biological treatments, Biofuels 

University of Aberdeen 

 
Course- Energy from 

Biomass (under Renewable 

Energy Resources degree) 

 

T10: Wind turbine, installation, commissioning, monitoring and maintenance procedure 

University of Aberdeen – UK 

 

Course - Marine and Wind 

Energy 

Outline: 

● Wind energy: Offshore wind energy, Wind turbine technologies, 

Efficiency, Installation and environmental impact, Commercial 

development 

● Tidal energy: Tidal power generation technologies, Environmental 

considerations, Integration, Current projects and potential projects 

● Wave energy: Wave energy technologies, Environmental impact, 

Integration 

Offshore Marine People & 

Academy – UK 

 

Course - Online Introduction 

to Offshore Wind 

Renewables 

 

Technical University of 

Denmark – Denmark 

 

Course - Master of Science in 

European Wind Energy 
(Wind Farms and 

Atmospheric Physics 

● Mastery of the governing concepts of meteorology and understanding 

of the mechanisms responsible for winds in the atmosphere, of the 

atmospheric boundary layer, and of the phenomena associated with its 

development 

● Ability to model and analyse the interaction between topography, 

atmospheric boundary layer, and energy yield as well as the interaction 

of atmospheric boundary layer and wind farms, including wake effects 

● Ability to apply advanced flow measurement techniques, like lidar 

measurements, and computational fluid dynamics (CFD) tools both on 

engineering and fundamental research level 

● Practical knowledge of field measurements and high-performance 

computations 

Politecnico di Torino – Italy 

 

Course: Program Regarding 

Wind Systems (About 20 
Hours) 

This course provides a basic introduction to wind energy and wind 

power plant operation first. 

● Wind characterization 

● Structure of a wind turbine 

● Principle of operation of a wind turbine 

ENEA – Italy 

 
Course: Wind Energy Course 

(60 Hours) 

● wind and its characteristics 

● wind technology, machines and systems 
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The University of Freiburg, 

in cooperation with 

Fraunhofer ISE – Germany 

 

Course: Integration of Wind 

Power in the Electricity 

Supply System 

● Control and Operational management of Wind Turbines and Wind 

Farms 

● Energy Meteorology 

● Energy Storage 

● Technical and Economic Aspects of Grid Integration 

● Energy Law 

● Business Administration and Management of Wind Turbines and 

Wind Farms 

 

Universidad Europea - 

Programas Online – Spain  

 

Course: Master Degree in 

Renewable Energy (Duration 
1 Year) 

 

Module (vi). Wind Power. (6 ECTS): Study of the wind resource, 

Description of wind turbines, Design of wind farms, Integration of wind 

farms in the electricity grid 

 

Higher Institute of the 

Environment – Spain  

 

Course: Course for Wind 

Energy Technician (100 h) 

 

From the fundamentals of wind energy and an understanding of the 

technology you will gain knowledge of the different phases of wind 

farm operation: design, construction, assembly, operation and 

maintenance 

 

Northumbria University, 

Newcastle upon Tyne, UK 

 

Course - Wind Energy 

Conversion Systems (under 

Renewable and Sustainable 
Energy Technologies MSc) 

 

 

T11: Small hydro power plant, installation, commissioning, and maintenance procedure 

Vrije Universiteit Brussel – 

Belgium 

 

Course - Master of Science in 

Water Resources Engineering 
 

Outline: 

● First year: Mathematics, statistics, hydraulics, groundwater and 

surface water hydrology, irrigation agronomy, aquatic ecology, water 

quality, GIS, and remote sensing, hydrologic data processing, and 

measurements. 

● Second year: Organized as workshops and linked to an integrated 

project. Three workshops have to be selected among the following: 

groundwater modelling, soil water modelling, irrigation design and 

management, surface water modelling, river modelling, urban 

hydrology, and advanced aquatic ecology. 

 

Higher Institute of the 

Environment – Spain  

 

Course: Master in Renewable 

Energies and Energy 

Efficiency 
 

Hydro and mini-hydro energy 

 

Universidad Europea - 

Programas Online – Spain  

 

Course: Master’s degree in 

Renewable Energy (Duration 

1 Year) 

 

Module (ii). Hydraulic Energy. (6ECTS): Introduction and physical 

foundations, Infrastructure equipment Control, operation and 

maintenance systems, Project of a hydraulic power plant 

 

E2: How to become an renewable energy entrepreneur 

Beuth University of Applied 

Sciences Berlin and 

● Any successful entrepreneur needs a well-established network of 

people. It is optimal if this network can be initiated within the program 
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Renewable Academy – 

Germany 

 

Course - Master of Business 

Administration Renewable 

 

itself. Group working activities, communication skills and public 

relation activities must be focussed.  

● The student and alumni network should encourage the exchange of 

experience on professional issues, including job opportunities, and the 
development of joint ideas or projects. 

● As a student you will benefit from your fellow students coming from 

all over the world, exchanging know-how and experience as a member 

of international teams.  

● With case-based project work, awareness of the international 

dimension of climate change as a global challenge, how to 
systematically tackle complex economic, framework and technological 

issues should be enhanced. 

Northumbria University, 

Newcastle upon Tyne, UK 

 

under Renewable and 

Sustainable Energy 

Technologies MSc) 

 

Sustainable Development for Engineering Practitioners 

E3: Design of hybrid renewable energy systems 

University Sapienza di Roma 

–Italy 

 

Course: Master on Energy 
Efficiency and Renewable 

Energy Sources 

 

● Module (vi): starting from the concept of smart city and territory, 

analyzes the possible combinations of systems from renewable sources 

in the context of the power grid and the urban and territorial system 

The Cádiz university and 

Campus Internacional del 

Mar – Spain  

 

Course: Master in Renewable 

Energies and Energy 

Efficiency 

 

● Offer and advanced study module : Hybrid systems 

Northumbria University, 

Newcastle upon Tyne, UK 
 

Renewable and Sustainable 

Energy Technologies MSc) 

 

Wind, Photovoltaic and Hybrid Renewable Energy Systems 

University of Artois 

 

under License: Engineering 

Sciences) 

 

Energy engineering and energy management 

E4: Renewable energy and green buildings    

National Institute for Solar 

Energy (INES) – France 

 

Course - Design and 

sizing of 

photovoltaic solar 

systems connected to 

the grid (≤ 250kWp) 

 

Must include and disseminate knowledge on: 

 

● Keys to the digital transition in the building industry; 

● Successfully complete an energy and environmental calculation 

process on a BIM model; 

● Practice of Revit and Pleiades software 

 

Politecnico di Milano – Italy 

 

Objectives: 

● High-performance and near-zero energy buildings 

● Low energy buildings: design and energy modelling 
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Master Program: RIDEF 2.0 

(duration 1 year) 

 

● City and industry: planning, management, and services 

● Sustainable Energy Generation, Networks and Markets in particular 

● Climate Change, Physical Limits of the Planet and Tools for Strong 

Sustainability 

The Cádiz university and 

Campus Internacional del 

Mar – Spain  

 

Course: Master in Renewable 

Energies and Energy 

Efficiency 
 

Offer and advanced study modules 

● Saving and Energy Efficiency in Building: Research methodology 

● Passive architecture, Energy consumption of building installations 

● Building energy management 

● Emerging technologies in buildings 

● Building energy certification 
 

National Institute for Solar 

Energy (INES) – France 

 

Course - Design and 

sizing of 

photovoltaic solar 

systems connected to 

the grid (≤ 250kWp) 

 

Must include and disseminate knowledge on: 

● Keys to the digital transition in the building industry; 

● Successfully complete an energy and environmental calculation 

process on a BIM model; 

● Practice of Revit and Pleiades software 

City University of London 

 

 (under Renewable Energy 

and Power Systems 

Management MSc.) 

 

Renewable Energy Fundamentals & Sustainable Energy Technologies 

Glyndwr University, 

Wrexham 

 
 (under Renewable and 

Sustainable Engineering 

BEng) 

 

Energy Systems and Sustainability 

University of Lille 

(Under Professional License: 

Energy management and 

control, electricity, 

sustainable development) 

 

 

E5: Planning of operation and maintenance of photovoltaic systems 

National Institute for Solar 

Energy (INES) – France 

 

Course - Design and 

sizing of 

photovoltaic solar 

systems connected to 

the grid (≤ 250kWp) 

 

 

 

Course - Operation and 

maintenance of grid-

connected solar photovoltaic 

systems 

 

Objectives: 

● Pre-dimension a network PV installation: estimate its yield 

● Study the economic profitability according to different criteria 

● Size a network PV installation - validate the compatibility of the 

wiring and calculate the yield (use of software) in according with 

standards requirements 

 

 

● Demonstration of commissioning, operation on different types of 

integration. 

● Industrial visits could be used to aid the teaching process 

● Preventive and curative maintenance process for operation and 

maintenance should be included 
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RENAC Renewable 

Academy AG, Berlin – 

Germany 

 

Certification of PV Professional 

Electrotechnical University – 

Russia 
 

Course - M.Sc. Renewable 

Solar 

Some specialized modules contained are, 

● Diagnostics of Solar Energy Materials and Structures 

● Metrology of Solar Cells and Modules 

● Technology of Solar Cells and Modules 

● Equipment and Automation of Solar Power Stations 

● Laser Technologies in Manufacturing of Solar Modules  

● Microprocessor Technology 

● Computer Technology and Simulation in Electronics 

● Problems of Modern Electronics 

 

Cologne University of 

Applied Sciences – Germany 

Course: Master in Renewable 

Energy Management 

(Duration 4 Semesters) 

understanding the global energy supply systems and their 

interrelationship with the environmental problems; evaluating the 

renewable energy resource potential for different resources and sites; 

analyzing the current technologies used for these resources conversion 

to useful energy; analyzing the economics of these conversion methods 

at micro- and macro-economic levels; evaluating the environmental 

impact of current and future renewable energy systems; to educate 

experts in the field of renewable energy management by deepening 
more especially economic and managerial competencies 

National Institute for Solar 

Energy (INES) – France 

 

Course - Design and 

sizing of 

photovoltaic solar 

systems connected to 

the grid (≤ 250kWp) 

 

 

 

 

 

 

Objectives: 

● Pre-dimension a network PV installation: estimate its yield 

● Study the economic profitability according to different criteria 

● Size a network PV installation - validate the compatibility of the 

wiring and calculate the yield (use of software) in according with 

standards requirements 

● Demonstration of commissioning, operation on different types of 

integration. 

● Industrial visits could be used to aid the teaching process 

● Preventive and curative maintenance process for operation and 
maintenance should be included 

E6: Design, installation and maintenance of energy storage technologies   

National University of 

Science and Technology – 

Russia 

 

Course - M.Sc. Science and 

Materials of Solar Energy 

 

Must include and disseminate knowledge on: 

● Methods of structure research (provides understanding of how to 

choose the optimal method for a solution of a given research task)  

● Fundamentals of solid state physics (describes internal processes in 

materials) 

● Fundamentals of electronics (provides understanding of functions of 

fundamental elements of electronics systems on a micro level, circuit 
design, circuit characterization parameter control)  

● Fundamentals of quantum physics 

Northumbria University, 

Newcastle upon Tyne, UK 
Fundamentals of Energy Systems 

University of Portsmouth 

Renewable Energy 

Engineering Meng) 

 

Advanced Battery and Fuel Cell Technologies 

University of Cranfield 

 

Course - Renewable Energy 

Technologies II (under 

Renewable Energy MSc) 
 

● Critically evaluate the key benefits and challenges of energy storage, 
bioenergy, energy harvesting and distribution networks in renewable 

energy, 

● Identify the appropriate energy storage and distribution methods for 

different types of renewable energy systems, 

● Analyse the main configurations and components in power generation, 
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energy storage and distribution networks for renewable energy 

systems, 

● Justify the importance of materials, control, integration and 

information management issues in renewable energy, 

● Appraise future technology and socio-economic trends in 

sustainability and assess associated opportunities and challenges. 

University of Paris-Saclay - 

IUT Belfort-Montbéliard 

 

Course - Renewable energy 

technology-2nd year (under 

Master: Energy) 

 

Understand the phenomena that occur within an energy 

conversion/storage device (battery, fuel cell, photovoltaic conversion...); 

recognise the responses of a device according to the materials used; 

calculate the energies and powers supplied from the results of classic 

electrochemical tests; adapt a device according to the desired 

application.  For all these energy conversion/storage devices, we will 

discuss their problems, challenges, modelling contributions and 
recycling options. 

University of Bordeaux 

 

Energy management, 

electricity, sustainable 

development) 

 

Electrical Energy Storage 

P1: Conducting a renewable energy project technical and financial feasibility study (Photovoltaic /wind 

power plant) 

RENAC Renewable 

Academy AG, Berlin – 

Germany 

Course - Certified Renewable 

Energy Project Developer - 

PV-Diesel Hybrid Systems 

 

Must include and disseminate knowledge on: 

● Energy and Power Engineering 

● Sustainable development 

● Sustainable energy 

 

University of Applied Forest 

Sciences, Rottenburg - 

Germany 

Course - BSc in Renewable 

Energies 

 

The professionals should be taught to become problem solvers of the 

climate crisis through a balanced balance between imparting knowledge 

and practice-oriented study design. 

● Development projects in the installation and production systems using 

Renewable Energy, alone or integrated;  

● Consultancy in the field of Renewable Energy (design, technical 

feasibility analysis/ economic projects, evaluation of best 

practices/(techniques);  

● Maintenance and servicing the equipment and renewable energy 

utilization systems; 

● Development and integration solutions for energy production from 

renewable sources; 

● Management systems and processes that use renewable energy. 

Robert Gordon University - 

UK 

Course - Energy 

Management 

 

Outline: 

● First stage: Energy sector strategic analysis, including energy finance 

considerations, appreciation of renewable energy management, and the 

economics of the oil and gas industry. 

● Second stage: Skills for specific applications of management 

principles and tools in addressing environmental, operational, and 

strategic risk management considerations. Knowledge to provide 

sound rationale and clearly communicate to relevant stakeholders 
solutions to contemporary energy management challenges in a variety 

of different organisational settings. 

● Third stage: Opportunity to integrate Master's level knowledge and 

skills by independently working on an applied academic study or 

business consultancy project from a degree-related discipline. Personal 

and professional skills such as research, consulting, oral presentation, 

and teamwork will be developed. 

Energy Institute - UK 
● Introduction to Renewable Energy Finance and Sustainable Design 

● Methods of Financing: FiT/ RHI / ROCs / CfD / PPA / ESCO /EPC 
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Course - Renewable Energy 

Management and Finance 

Course 

 

● Project Risk and Financial Management 

● Basic Project Finance & Technical calculations – e.g. energy, 

economics, emissions, NPV, IRR 

● Life Cycle Assessment (LCA) and approach 

● Incentives and barriers to Investment 

● Government Policy and Support Schemes – UN, EU, UK 

● Project Finance examples 

● Practical International Case Studies 

ENEA – Italy 
Course: Energy Manager 

Course 

 

Online training course aimed at contributing to the formation of the 

technical and cultural background of the Energy Manager with regard to 

the contextual elements related to operating in the energy field. The 

course is structured in different modules 

● Energy, Development and Environment (10 hours) 

● Fundamentals of Energy (40 hours) 

● Communication and Marketing (20 hours) 

● Efficient Use of Energy (40 hours), Economics and Finance (15 hours) 

● Energy Accounting (25 hours) 

Northumbria University, 

Newcastle upon Tyne, UK 

 

Sustainable Development for Engineering Practitioners 

 

University of Bordeaux 

 

 (under Professional License: 
Energy, environment and 

climate engineering 

professions) 

 

Building thermics, technical tools and Practical application -1st 

semester 

 

 
 

 

 

 

P2: Evaluation of performances of renewable energy systems 

Instituto Superior de 

Negocios Internacionales de 

Barcelona – Spain 

 

Course - M.Sc. Renewable 
Energies and Energy 

Efficiency 

 

Outline: 

● Basic concepts and promotion of efficient energy use 

● Renewable energies against climate change 

● Solar thermal energy and geothermal energy 

● Photovoltaic Solar Energy 

● Energy needs and proposal for solar installations 

● Wind power 

● Hydropower and tidal power 

● Biomass energy and water 

● Hydrogen technology and fuel cells 

● Energy efficiency 

Middle East and North Africa 

(MENA) Region (REMENA) 

University of Kassel, 

Germany, Cairo University, 

Egypt, University of 

Monastir, Tunisia 
 

Course - M.Sc. Renewable 

Energies and Energy 

Efficiency 

 

Focussed on primary professional activities in the field of application-

oriented and/or business environments for renewable energies. This 

comprises jobs in consulting, acquisition and management of projects, 
institutional activities, interdisciplinary teams etc. 

 

Energy Institute – UK 

 

Course - Certificate in 

Energy Management 

Essentials 

Course - Level 2: Energy 

Management Professional 
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Course - Level 3: Advanced 

Energy Manager 

Course - Galileo Master 

Certificate 

 

University Sapienza di Roma 

–Italy 

 

Course: Master on Energy 

Efficiency and Renewable 

Energy Sources 

Course - Energy Systems and 
Sustainability (under 

Renewable and Sustainable 

Engineering BEng) 

 

proposes a master on energy efficiency and renewable energy sources: it 

represents an educational path aimed at training professionals in the 
field of energy efficiency and renewable energy sources, with a 

sensitive approach to environmental issues: from the technological and 

application point of view, with a strong focus on innovation, and from 

the procedural and managerial point of view, with specific focus on 

incentives and funding 

● Module V : Measurement and Monitoring Methods: the activities 

included in this module provide the basis for measurements on 

renewable energy systems, aimed at design, operation, verification 

 

University of Franche-Comté 

- IUT Belfort-Montbéliard 

 

Course - Renewable Energy 
(under Professional License: 

Energy, environment and 

climate engineering 

professions) 

 

It trains managers capable of leading a project in the production, use, 
control, economy and management of energy from renewable sources. 

 

Modules: 

● Energy 

● Informatics 

● Technical English 

● Communication 

● Renewable energy 

● Thermal performance 

● Metrology 

● Project management 

● Power generation 

 

University of Paris-Saclay  

Course - Energy Efficiency -

2nd year (under Master: 

Energy) 

 

Course - Integration of 

renewable energies-2nd year 

(under Master: Energy) 

 
 

This course offers an approach ranging from design methods to 

technologies that enable high energy efficiency. The methodological 

approach is based on the foundations of thermodynamics and uses 

optimisation and modelling techniques. The application areas studied 

are industrial processes, building and urban environment and mobility 

systems. 

 

The optimised integration of renewable production into energy 

networks represents one of the major challenges of the years to come. 

Current developments are focused on resource assessment, production 
and demand prediction, performance of production systems, predictive 

management of energy on networks including the storage function. 

University of Bordeaux 

 

Course - Utilities and Audit -

1st semester (under 

Professional License: 

Energy, environment and 

climate engineering 

professions) 

 

 

University of Aix-Marseille 

 

Course - Energy management 
and renewable energy  

 

Module - Energy audit -5th semester (under Professional License: 
Energy, environment and climate engineering professions 

P3: Environmental impact assessment of renewable energy projects - General 

University of Agriculture in 

Krakow – Poland 

 

Skills and knowledge developed through the course; 

● Knowledge of RES & WM, including engineering design of 

equipment, installations, and structures designed to generate energy 
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Course - M.Sc. Renewable 

Energy Sources and Waste 

Management 

 

from renewable sources, and of waste management issues.  

● Advanced knowledge of economics and law necessary to understand 

non-technical conditions of engineering work adequate to RES & 

WM, including extensive knowledge of the function and development 
of rural areas.  

● They have knowledge about the operation and reliability of machines 

and equipment designed for RES & WM and the rules of creating and 

developing a business based on the knowledge of RES & WM issues.  

● Analyze processes typical of RES & WM and optimize them through 

analytical methods and simulation.  

● Recognize the systemic and non-technical (environmental, economic, 

legal) aspects of performed engineering operations.  

● Identify and formulate specifications of engineering task 

characteristics of RES & WM 

● Plan and supervise the operation of machinery, technical equipment, 

and systems to ensure failure-free operation 

Politecnico di Milano – Italy 

  

Course: Master Program 

Ridef 2.0 

 

 

 

 

 

 

 
 

 

 

 

Course: Master in Energy 

Innovation (Duration 1 Year) 

 

 

Preparing energy and environmental transition professionals for a 

productive and territorial conversion to protect the climate, reduce 

energy and resource use, and greatly accelerate the penetration of 

renewable sources, redesign cities for people  

● Climate Change, Physical Limits of the Planet and Tools for Strong 

Sustainability : Global and local climate change, institutions and 

treaties for the control of greenhouse gas concentration International 
and Italian energy context Physical, economic, socio-political and 

legal foundations of strong sustainability 

● Sustainable Energy Generation 

Aims to develop resources with multidisciplinary training, with 

integrated and synergistic areas of expertise (renewable energy, green 

chemistry, biomass, bio refineries, big data, digitalization, energy 

storage, etc.) to be placed alongside the "traditional" skills model of the 

Oil & Gas sector. 

 
Scenario, research & development, project management and in 

particular: 

● Energy and technology scenarios 

● Energy economics and regulation 

● Sustainability and Climate change 

● Intellectual Property Innovation and Project Management 

 

Renewable and innovative energy systems and in particular: 

● Renewables: description, potential, perspectives 

● Solar: thermal, CSP, PV, frontier technologies Wind, Geothermal, 

Hydro, 

● Biomass Energy Storage Fuel Cells and Hydrogen Carbon Capture. 

Politecnico di Torino – Italy 

Course: Master in Innovation 

in Energy Efficiency and 

Sustainability In Industry 

And Services (Duration 1 
Year) 

 

The course deals, in fact, with all the technical, design, management, 

pricing and regulatory aspects that Energy Management professionals 

must know both in terms of efficiency and sustainability. 

● Energy Market and Incentives 

● Energy Production and Optimal Energy Use 

● Energy Management System and Energy Audit 

● Plant Management and Maintenance 

● Energy Efficiency and Strategic Finance 

● Environmental Sustainability in Industry and Services 

University of Studies Roma 

Tre -Italy 

 

Course: - Master In Energy 
and Environmental 

Management (Mea) 

(Duration 11 Months) 

Provides a course that, after the acquisition or consolidation of the basic 

economic, legal and engineering culture, deals extensively with the more 

specific topics of Energy Management and Environmental Management. 

● Energy efficiency and decentralized systems Energy saving 

technologies for the exploitation of renewable energy sources, 

Management of energy efficiency and renewable sources 

● Regulation and management of energy markets From regulated systems 



 

212 | Page 

 

WP-1               TRAINING HUB FOR RENEWABLE ENERGY TECHNOLOGIES IN SRI 

LANKA                                

 to liberalization 

● Business and trading management Principles of economic analysis and 

management analysis in the energy field Management of energy 

companies Trading, brokerage, trading on the stock exchange and price 
formation Econometric models for the analysis of energy markets 

● Environmental management and protection Environmental policies 

from Kyoto to Paris✓ Corporate responsibility and consumer law 

corporate responsibility and environmental damage Consumer law and 

environmental damage 

Northumbria University, 

Newcastle upon Tyne, UK 
 (under Renewable and 

Sustainable Energy 

Technologies MSc) 

Sustainable Development for Engineering Practitioners 

City University of London 

 (under Renewable Energy 

and Power Systems 

Management MSc.) 

Renewable Energy Fundamentals & Sustainable Energy Technologies 

Glyndwr University, 

Wrexham 

 

 (under Renewable and 

Sustainable Engineering 

BEng) 

Energy Systems and Sustainability 

University of Artois 
 

 (under Master: Electronics, 

Electrical Energy, 

Automation course Industrial 

Energy Efficiency) 

 

Energy management and Environmental footprint- Semester 3 

University of Paris-Saclay 

  

Course - Reducing the carbon 

footprint -2nd year (under 

Master: Energy) 

 

The transition to clean fuels is a key way to reduce environmental 

impacts. This concerns extraction processes, CO2 capture and recovery, 

but also the manufacture of synthetic fuels (H2, hydrocarbons) with 

applications in energy storage. Understanding of the basic phenomena 

and presentation of the scientific and technological barriers. 

University of Bordeaux 

 
 (under Professional License: 

Energy, environment and 

climate engineering 

professions) 

 

Environmental treatment- 2nd semester 

  

4 Renewable energy training centers in EU partners including infrastructure and 

institutional activities 

a) Romania 

In Romania, the companies that sell the equipment necessary for constructing a photovoltaic 

installation also carry out the technical implementation project. The involvement of external 

technical partners would bring many advantages to the table when teaching the modules In 

Romania, the RE Training and Education is focussed on the following issues: 
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● Promoting and raising awareness on the solar PV industry in Romania. 

● Representing the PV industry in front of political and public institutions in Romania. 

● Providing continuous information on the latest legislative developments. 

● Anticipating and interpreting the legislative changes that may impact Romania's PV industry. 

● Discussing with the policy makers the status of the PV industry and RES-E market in general 

and advising on the most adequate policies for developing the PV market. 

● Forecasting the PV industry development in Romania. 

● Organizing working groups among our members to crystallize the common concerns of the 

PV industry in Romania. 

● Facilitating business-to-business contacts. 

 

b) Germany 

In Germany, the RE training context is divided into two directions, a) Renewable Energy Technologies 

and b) Energy Efficiency. RENAC training ensures extensive skills and up-to-date know-how for the 

employees of companies and institutions.  

 

c) Greece 

In Greece, the Professional Development Programme, Training and Education are focussed on the 

following issues: 

● Technologies of shell building,  

● Technology of auxiliary heating and air conditioning,  

● Advanced technologies of technical and natural lighting,  

● Technologies to improve indoor air quality, technical and natural ventilation systems, 

● Techniques and technologies to improve the building microclimate,  

● Renewable energy systems for buildings and settlements,  

● Advanced automatic control systems for buildings,  

● Economic optimization methods, calculation programs and energy consumption and 

environmental quality of buildings,  

● Legislation and best management practices, presentation of relevant practices and existing 

buildings. 

● The Centre for Renewable Energy Systems Technology (CREST) at Loughborough University, 

UK, RE laboratory at University of Exeter, UK, and many other laboratories around the EU are 

state-of-the-art laboratories equipped with numerous RE research resources. It would be optimal 

if active partnerships were established with those laboratories.   

 

d)  Italy 
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R&D activities in Italy 

- PV: high-efficiency solar cells based on tandem devices with c-Si or heterojunction (a-Si/c-

Si) as rear cells and Kesteristes (CZTS) or perovskite top cells. Software, modelling, smart 

grid concepts and strategies for optimum plant integration in the electrical grid to address 

value services for users and distributors, taking into account the emerging technologies of 

energy storage and management. Development of “digital PV” (by implementing models for 

maximization of producibility from bifacial modules, storage control, grid integration, 

automation of diagnostics and O&M) and "Agrivoltaics" (consisting of growing crops 

beneath ground-mounted solar panels 

- Wind Energy – materials, participates in both national and international collaborations 

● Manages a Knowledge Exchange Program (KEP) between stakeholders (Companies)  and Service 

Providers in collaborating RE Projects  

● When undertaking projects, take measures such as  Proof of Concept (PoC) fund to support in the 

prototyping and validating stages 

● Promotes joint research projects 

● Some of the research activities focus on developing the use of distributed sensors and the 

application of advanced methodologies of data analytics in the management and optimization of 

energy systems 

● To achieve collaboration with industrial systems -  joint programs with companies, research 

contracts, innovative services, licensing or transfer of patents, creation of consortia, targeted 

consulting and initiatives aimed at enhancing technology transfer to the productive fabric, such as 

the generation of spin-off companies from research  

● Some institutions have accessibility to the data coming from (e.g., PV) Power plants. They use it to 

investigate the impact of PV in the distribution grid by assessing the hosting capacity and 

analysing the impact of mitigation options (i.e., storage). 


