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EDITO , by Luis Crespo, President of the European Solar Thermal Electricity
Association (ESTELA)

Dear all, | am Dr. Luis Crespo. Thank you for
giving an opportunity to address the
importance of EUREC Master in Renewable
Energy sector. Apart from being the President

of ESTELA, | am also a professor; therefore, |

am deeply concerned about the new
generation of engineers and the creation of

. job opportunities from the industry that we
should contribute  to.

Solar Thermal Electricity sector is strongly progressing in Europe and the USA
relying on the know -how and engineering operation based on decades of research
and academic work.

ESTELA firmly believes that developing Solar Thermal Electricity (STE) contributes
to the creation of qualified jobs as STE generation technology that creates the most

jobs per average megawatt (MW) installed.

Spain is the EU country where this form of electricity generation has seen its
awakening, having  reached 1000 installed MW between 2008 and 2011.

Taking the Spanish sector as an example, we have elaborated a study on analysing
the impact of Solar Thermal Electricity (STE) plants development on employment.
The study has reve aled the following key resul  ts:
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i1 The proportion between domestic and import sectors has evolved from 50/50
in 2008 to 80/20 in 2010; hence, this brought significant contribution to the
GDP of Spain. Moreover, STE development since 2008 has created
employment mainly in the two most af fected sectors by the economic crisis:
the construction and metal -mechanics sector s. 24 000 jobs were created in
2010, taking a rate of plant construction of 500MW/year and the already
operated plants once finished into consideration.

i The overall input to the public finances, through the personal taxation of
these 24 000 employers - avoiding as well the payment of unemployment
subsidies by the government - and their contributi
security system, plus the payment of the Corporate and Partn ership tax by
companies, has been much superior to the primes received by the sector
through the electricity prices.

1 The achievement of an important economic convergence in the traditionally
poorer regions of the southern Spain, which have, however, the best solar
resource. This convergence effect would also be applicable to those large
regions of the world that present the same characteristics.

The results of the study clearly show that sun is the most important renewable
resource on Earth. Solar energ y sector and, precisely, the STE sector, can provide
with sustainable energy and therefore contribute to economic growth and job
opportunities.

Therefore, choosing the European Master in Renewable Energy can give you a
valuable chance to make significant contribution to your decent career.

I wish you all a merry Christmas and a fruitful future in 2012!

Best regards,

Luis Crespo
President of the European Solar Thermal Electricity Association (ESTELA)
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MASTER AGENDA

I Academic Year 2010/2011

A December 14 and 15 : Presentation Days 2011  in Brussels
A December 16 : Alumni Forum 2011

I Academic Year 2011/2012

A December 14 and 15 : Presentation Days 2011 in Brussels

A December 16  : Alumni Forum 2011

A January 23 : Start of the PV specialisation

A February 6 : Start of the Solar Thermal and Grid Integration
specialisation

A Februar vy 13 : Start of the Wind specialisation

A February 16  : Start of the Hybrid Systems specialisation
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NEWS FROM UNIVERSITIES

University of Zaragoza T Specialisation provider T Grid Integration

| -3

2011 Zaragoza Grid Specialization from left to right: Gibran SandohMah Buber, James MacDonald, Laure
Chossegros, Miguel Garefaracia, Miguel Angel Cova, Guillermo Moreno, Pauline Bertrand, Lorea Cervera,

Samuel Borroy, Jorge Borroy, Nabil EI Halabi.

Last May students from the first edition of the Grid Integration Speci alization end ed
up lessons. Now they are scattered all around Europe performing their internships.

Next month they will meet again for the presentations of their six-month project in
Brussels.

During the course they perfor med several visits to renewables installations in Spain

including hydraulic, eolic, solar and the Aragén hydrogen research centre of WALQA
in the nearby city of HUESCA. But by far the most appealing was to the Spanish
TSO [Red Eléctrica de Espafia (REE)] control centre.

From this control centre, REE monitors and controls all the generation and
transmission of electric energy for the entire country.

Furthermore they had the opportunity to visit t
Control Centreo (CECOEL) from where averlare Spani sh
managed. I'n their own words: il donkEt think t he
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countrieso, Afamazi ngo, ifyou get a sense of being
big responsibilityo.

Among the lessons and lab work the most interesting one was the experi ence on
the MEGHA truck. MEGHA is a mobile test laboratory (designed and patented by our

own staff 200700948), installed on a trailer platform which enables the movement

of the laboratory to wind turbine or photovoltaic plants to perform on site power

gual ity tests.

The students learned the capabilities of this laboratory to test and certify renewable
installations in order to comply with European and local TSO power quality
standards.

Just before departure, they enjoyed a f arewell party with the Specialis ation Team

including Specialis ation Director Miguel Garcia Gracia, Spe Coordinator Laura

Giménez de Urtasun and the instructors Miguel Angel Cova, Samuel Borroy and

Nabil ElI Halabi. Zaragoza downtown was the chosen scenario where they
experiencedthe Spani s h tradition of the fimarchad (pub craw

Next February 2012 the second edition of the special isation will start and we are
looking forward to meet a new group of motivated and full of energy engineers.
Until then!

Specialisation gordinator Laura Giméaz shows how to operate a power relay inside the MEGHA mobile unit.
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PRESENTATION DAYS 2011

All 2010 -2011 students will come to present the results of their project in Hotel
Bloom, 250 rue Royale, 1000 Brussels (inBrusselsc i ty centre, metro fBot a
The second day of presentations will be followed by a cocktail reception in the
premises of the company 3E.
If you wish to attend the Presentation days , please contact N athalie Richet
December 14 - Room 1
Jury
Time Name Project title (Core/Specialisation/T
hird University)
Time versus energy in the wind farm unavailability concept -
9.00 | Alexandre Valette CONFIDENTIAL W ZARA
Zacharias Optimization of the efficicency of Wind farms -Influance of dirt on
W ZARA
9,30 | Papadopoulos blades
Georgios Mitanidis Vahdatlon of several tools used for wind resources assessment W ZARA
10,00 studies
Florent Risks assessment of BIPV  systems from the insurer perspective PV W
10,30 | Sarraquigne Y persp
11,00 COFFE E BREAK
1130 Marta Lopez Rooftop system development project
Wind farm design in complex terrain - A case study in Chios
12 Yiannis Davilis Island of Eastern Greece, assessing the performance of WAsP
,00 e
and WindSim
1230 Vasileios Grivas Study of a Hybrid Energy Project on a Greek Island
13,00 LUNCH BREAK
Laure Chossearos Commercial & Industrial Demand Response : optimization
14,00 9 solution for the DOM -TOM -CONFIDENTIAL
pauline Bertrand Audit on the performance of a reactive power compensation
14,30 system & Development of a solar project
Gibran Sandoval Research in depth the economics of Wind Energy:
15,00 Poland/Romania/ltaly/UK/France/Belgium/Portugal and Spain
Study of the economics of decentralized and fluctuating power
Tim Buber generation with regard to direct marketing and balance control
15,30 )
according to the German renewable energy law
16,00 COFFEE BREAK
16.30 Asier Ania Cleantech Market and Business Models: an Ontario Focus
Julien Langlois Cost/benefit of micro  -inverters versus DC optimizers versus
17,00 traditional string inverters
CFD Simulation and Optimisation of Design for a High
17.30 Raphael Raggatt Temperature Thermal Energy Storage System -CONFIDENTIAL
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December 14 -Room 2
Jury
Time Name Project title (Core/Specialisation/T
hird University)
Daniel A. Ward - . I . .
9.30 | Cherrier Preparatory studies on the feasibility of a wind farm project
Harshad Phadnis Syst_em_deS|gn of a hydrogen hybrid system for telecom
10,00 applications
. Development of software based on Matlab for power
10,30 Josby Neeralakotil electronics for hybrid vehicles
11,00 COFFEE BREAK
Carmen Vicente Development of a Mobile and Autonomous PV -facade Test
11,30 | Inigo Facility
Ana Maria Realpe Project development of the support structure for photovoltaic
12,00 panels Easysun
Analysis and optimization of mirror cleaning strategies for
1230 Antoine Lafon solar fields in industrial concentrated thermal solar power
’ plants - CONFIDENTIAL
13,00 LUNCH BREAK
Design of a hybrid off  -grid energy system for a buffalo farm in
14,00 Omar Hosny Egypt
Ricardo Narvaez Use Rice Crops Waste for Energy Production in Ecuador
14,30 | Cueva P oy
Santiago Gomez I ntegration and opti mi-KEMDis@dan o f
15,00 | Lavin desalination pilot plant
15.30 Romain Szlaga Integration of a design office/ building realization/ industry
16,00 COFFEE BREAK
Setting and Test of a Solar Thermal Concentrator based on
16.30 Edison Guevara Linear Fresnel Reflector Development of the Coupling between
’ a thermodynamic engine and the LFR Concentrator
17.00 Vinodh Ramesh Electric Vehicle Smart Charging and Intelligent Communication
Back casting study to evaluate advanced biomass based
17.30 Henry Wasajja technologies for rural

energy supply

December 15 -Room 1
Jury
Time Name Project title (Core/Specialisation/Third
University)
S . Wind Energy Market in Greece - Opportunities and Threats for
9.00 | Angeliki Gkionaki PowerWind GmbH W
Imene Dabhia Specification of a Monitoring system for Offgrid PV plants
9,30 Khaled P gsy 9 P
Rahul R.Nair Evaluation and Reduction of voids in Wind Turbine Blades
10,00 ' manufactured by VARTM process
Vasileios Development of modal testing method for wind turbine blades
10,30 Chatziioannou with shaker
11,00 COFFEE BREAK
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Poorana Kumar

Extrapolation of wind turbine design for far offshore

11,30 Seethapathy environments in the period 2017 -2020 -CONFIDENTIAL
12.00 Daniel Merchan Millan Standard Acoustic Noise Measurement Analysis tool
. Design of a2 -axis tracking PV power plant in Pited,
12,30 Michael Norton Sweden
13,00 LUNCH BREAK
14.00 Nikolaos Mouchtidiotis A comparative study of different PV modules PV w
Luis F. Granada Validation of wireless communication between two data
. N . ) ZARA W PV
14,30 Martinez acquisition systems via radio frequency
Critical factors and their incidence in wind resource
15,00 | Alberto Blanco Souto assessment - CONFIDENTIAL ZARA W
The environmental noise impact of wind farms:
1530 Davy Toye Correlation between measurement and simulation - ZARA W
’ CONFIDENTIAL
16.00 Irene Abad Windfarm Planning and Optimisation ZARA W
December 15 - Room 2
Jury
Time Name Project title (Core/Specialisation/Third
University)
9.00 | Maria G. Briones Martinez FlexiNet: Decentralized Balancing ZARA
. . Investigation and evaluation of different loss types in
9,30 Massimo Angelucci grid connected PV systems. ZARA
Murat Buyukcoskun Adaptative tooling for the production of SOG Fresnel ZARA
10,00 lenses to compensate for thermal
1030 Pau Farres Antunez Pumped Thermal Electricity Storage ZARA
11,00 COFFEE BREAK
Analysis of the Implementation of SuperCapacitor T
Luis Luengo Baranguan Lead - Acid Energy Storage System for the Isabela Hybrid
11,30 X . :
System in the Galapagos Archipelago (Ecuador)
Techno -economic comparison of solar and wind
Valerio Nuzzo electricity generation in North Africa in combination with
12,00 . )
different storage options
1230 Thrasyvoulos Panteleon Wind Farm Simulation -CONFIDENTIAL
13,00 LUNCH BREAK
. Feasibility Study of Energy Recovery from Municipal
14,00 | TONY Quintal Nunes Solid Waste in Brazil
. . DC GIS Verification and Market Opportunity -
14,30 Elizabeth Henningsgaard CONEIDENTIAL
15.00 Alex McKinley Performance characterisation of thin film PV modules
. Life cycle assessment for the wood chip heating system
15,30 Katharina Groger of the village Bergheim
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EUREC Master Alumni Forum 2011
Time for Networking!

The day following the Presentation Days (Friday 16 ™ December) , students and
alumni are invited to attend the Alumni Forum 2011, which will be held from 9am
to4pmin EUREC Agency premises (Renewable Energy House in Bruss els) .
Agenda:
Time Session
09h-10h Welcome coffee offered by EUREC Agency

10h -10h30 The 7,5 MW wind turbine demonstration project of Estines, Belgium
Franz Mascher (2005/2006)

The "giant wind turbine" project is well advanced: the construction of the proptotype
is completed. Feedback of the project experience and perpectives for future
development.

10h30 -11h Business models and opportunities in the industry: an entrepreneurs
perspective - Asier Ania (2010/2011)

There is currently an incredible amount of opportunities for renewable energy
projects. The current context is thus very interesting for entrepreneurs. How to take
advantage of those opportunities?

11h-11h30 Use of dynamic simulation in the building design process: an essential step
towards net  -zero energy buildings - Damien Tavan (2006/2007)

An overview of how dynamic building simulation can help architects and engineers
optimize building designs from an energy point of view and also how it can act as a
virtual testbed for advanced HVAC system solutions. Using appropriately dynamic
simulation all along the design process, mechanical engineers can get a fairly good
approximation on how a particular HVAC system will perform in a particular building
and a particular climate, which is especially useful for renewable energy based HVAC
systems (solar heating and cooling, etc...). One can even start designing advanced
control strategies that will help minimize the building energy use.

11h30 -12h From oil dependency to local resilience : a community led response to the
civilisation crisis -Francois Veynandt (2007/2008)

The Transition movement is a growing social force led locally by citizens in several
hundreds of towns, cities, islands, villages... Transition Initiatives promote a positive
approach to face peak oil and climate change.

12h-13h Sand wich lunch offered by EUREC  Agency

13h -15h Open space discussions
Discussions' session in groups on topics to be determined by participants
Summary of discussions

15h -16h Future of the alumni network i Closing words

As from 16h | Sharinga drink -dinner -night... in the city

Thank you  for your contribution to our EUREC Master Alumni Network!
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BEST PROJECTS THESIS 2010 - Loughborough University

Ramanathan Kalyanasundaram:
Solar Energy  above Arctic Circle - A Feasibility  Study

| am a Mechanical engineer who has a passion for solar, |

joined EUREC Ma-201@ baick. | #i® 9P core
semester in Loughborough University and solar specialisation

in Northumbria University, UK. Since | am interested in
system design and economics, | was looking for an internship

in the same line for my Master thesis. | got an opportunity to

design grid connected solar system for one of the toughest
locations in the world, above Arctic Circle where sun varies

from Midnight sun in summer to no sun in winter. Coming
" populous country India, it was a beautiful cherishing

from a temperate, 2
experience to live in the exotic small town of Narvik, Norway and to work with the
Norut Northern Research Institute Narvik which funded this project.

In high latitude countries like Norway, Sweden and Canada, photovoltaics are

mainly used for off -grid applications ranging from powering leisure boats, cabins to
critical systems like communication. A stable market exists for off -grid applications
in these countries for more than two decades whereas the markets for grid -
connected systems are still under development. To facilitate the future market

growth, feasibility of grid connected projects in high latitudes has to be explored.

My work was to identify op portunities for grid -connected systems at high latitude
locations of Narvik (Norway) and Pitea (Sweden). This thesis has been done at

Norut Northern research Institute, Narvik. It is located above Arctic Circle with
challenging and variable weather conditi on; Pited is a location where a two axis
tracking system will receive more irradiation compared to Halle (Germany), a
medium latitude location. These two locations were investigated for installations of
photovoltaic systems.

There are challenges regarding installations in cold climate and at high northern

latitudes. Low irradiation, altered spectrum, high incidence angle, large variation in

sunbs pat h, snow accumul ati on and col d climate
factors affecting the performance. Optimi zed module orientation, selection of

modules, proper inverter sizing and specific installation to avoid snow accumulation

would mitigate the negative effects of the cold climate. Measures and ideas have

been identified to mitigate the negative effects of ¢ old climate in this work.

The position of the sun varies from midnight sun to polar night around a year which
makes a tracking system more suitable for Narvik and Pited. A two axis tracking
system in Pited maximizes the irradiation and energy production b y more than 40%
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compared to a fixed system. For detailed study of these advantages, PVGIS and
PVsyst design tools are used to simulate the irradiation, energy and to design
systems for both Narvik and Pited. Two -axis tracking system installed in Norut
Narv ik has been investigated and a proposed roof top solar system as outdoor lab
facility on the building of INNOTECH SOLAR, Narvik has been designed as part of

the learning process. In Pited, a commercial system of size more than 100 KW has

been designed for  Pited energy agency which is currently in the execution phase.
Energy simulation and economics are considered to decide between a fixed system

and a tracking system. The energy predictions and factors affecting the economics

of both fixed and tracking syst ems are detailed with this study.

An extensive design procedure has been done to enhance the performance of a

system which would facilitate to understand the important loss factors. Different

module technologies, effect of inverter sizing ratio, effect of irradiation and
temperature on module performance and cold climatic effects are also discussed as

part of the theory followed by explanation with system simulations. This thesis will

be a knowledge source for both understanding the performance of grid -connected
systems and ways to enhance their performance in high latitude and cold climatic
conditions.

Though it was cold to live in Narvik, it was really best experience of my life for

which | am very thankful to Dr. Tobias Bostrom, Norut Northern Researc h Institute,
Narvik for providing me this wonderful opportunity and special thanks to EUREC,
Loughborough University, Northumbria University for their firm support all the way

through this course. Currently | am working as Business Development - Senior
Execu tive for Lanco Solar which is executing 30% of the solar projects in India. |

am taking care of the South India region providing Market research, Customer
identification, Techno -Commercial offers to clients, Market development and
tracking of govt norms an d policies..

For any more clarifications regarding the work and for business opportunities in
India, please contact me Ramanathan.kalyanasundaram@yahoo.in
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Filippos Amoirilis
Win d Farm Operation & Maintenance Cost Forecasting Tool

| entered the European Master in
Renewable Energy or EUREC Master
in order to extend my first studies in
Energy Engineering at the
Technological Education Institute of
Athens, Greece. Just before the
Master | did my internship in the
wind energy laboratory on the island
of Crete where | had a first hands -on
experience on the construction and
maintenance of small wind turbines
and issues surrounding large wind
farms. The aim was opening way to
the wind energy sector and the EUREC Master was among the very fe w which
offered this possibility and at the same time providing a good basis for the all the

renewable energy sources.

/

| begin with my core course in Loughborough University, continued my
specialisation at the National Technical University of Athens and finished at the
engineering & consulting company Mecal Wind Farm Services, in the Netherlands.

While in the EUREC Master program me, you have the opportunity to either
participate in a research or a product/service aimed group, group being from a

small res earch laboratory to a large organisation. Considering my aim was to enter

the industry market, | chose to search amongst customer connected groups and
specifically companies in the field of wind turbine operation and maintenance

(O&M).

As such, the thes is focused on creating a product that would be added to the

companyds services, i . e. the Wind Farm O&M Cost
based on what is called the Monte Carlo Simulation, i.e. a sequence of simple
mathematical equations with random par ameters which are statistically

constrained. The process is repeated numerous times producing statistical results
and it is known for its simplistic form and ability to comprehend extreme events.

Although the model aids in providing a tubular overview of the complex aspects
surrounding the maintenance of a wind farm, the most important part is defining

the statistical characteristics of the input parameters, that being the type of failures

and their probability of occurrimeg along the wi
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To this end | studied documentation on Reliability Engineering and existing surveys

on wind turbine failures. However, due to the infancy of the industry one will have

to face the fact that there is a limited amount of data available. Reliability dat a
from other industries are also available which however have to be used with caution

when extrapolated to wind turbines as the operating conditions are quite different,

i.e. structural vibrations, gradual deformation and heterogeneous ambient
conditions.

Hence, there is still a strong requirement for expert implementation and
interpretation of the model 6s inputs and results
During my thesis | gained experience in the analysis of the various signals obtained

from the wind turbine using Superv isory Control And Data Acquisition (SCADA)

system, learned about practical wind turbine issues and self -taught programming in

Visual Basic. Last but not least, | got the chance to participate in wind turbine

inspections and conduct vibration measurement an d analysis.

| now continue in the same company extending my knowledge on wind turbine
reliability by analysing SCADA, maintenance and inspection data in order to predict
and optimise the performance of wind farms. The key goal is to assimilate this
inform ation under a common analysis method, to use in the O&M model and more.
Additionally, my occupation involves creating a new O&M model for offshore wind
farms as the requirement of vessels with specific weather restrictions requires a
different approach.

The thing that | enjoy about EUREC apart from its multicultural essence is that |
found my place in the sector of choice and | can participate in discussions with
people who work in different renewable energy sectors.

| strongly recommend to new colleague S to set a clear thesis subject and use it as a
means to acquire your internship.

Thank you and best of luck.

Filippos
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EUREC STORIES: Rodrigo Lopes Sauaia, EUREC Master Student 20 07/2008
Loughborough and PV specialisation.

Rodr i go 0 project was untitled :
fDevel opment and characteris
Cu(In,Ga)(S,Se) , thin film solar cells with
In,S; buffer layers deposited by ultrasonic
spray pyr &l was devaloped at the
Photovoltaics Group of the Thin Film Physics
Laboratory, located at ETH Zurich
(Switzerland), under the supervision of Dr.
Ayodhya Nath Tiwari. The group has recently
relocated to Empa Materials Research, in
Dusseldorf, and holds two world records for
flexible thin film solar cells on polymer

substrate (CdTe and CIGS). Rodrigo
encourage s students interested in thin films PV to contact Dr. Tiwari for project
opportunities, as his group is a top reference in the field. Rodrigo is now a  PhD student and
researcher at the Solar Energy Technology Nucleus (NT -Solar), located at the Pontifical
Catholic University of Rio Grande do Sul, in Porto Alegre, Brazil. NT -Solar is a leading PV
R&D centre in Latin America and the centre of reference for P V cell and module R&D in
Brazil. Their group has developed and demonstrated a pilot line for the production of
crystalline silicon solar cells and modules with in -house technology.

1- What was your background before the EUREC Master and why did you
decide to join this Master programme?

| did a Bachelor of Science in Chemistry at the University of S&o Paulo (USP),

Brazil. | was awarded the Lavoisier Medal of best student by USP and the Regional

Counsel of Chemistry, for my academic achievements during my und ergraduate
course. During that time, | worked as a research intern at the Laboratory of
Inorganic Photochemistry and Energy Conversion for approximately three years. My

research focused on photochemical reactions with iron complexes and
photoelectrochemica | solar cells, also known  as dye -sensitized solar cells.

As soon as | finished my undergraduate studies, | was interested in developing my
career in renewable energy (RE), but wanted first to have a broad overview of the
different RE technologies before choosing an area to specialise in. The EUREC M.Sc.
program was an excellent fit for my plans. It allowed me to further my theoretical

and technical knowledge and also included a practical project where | could put my
learning to the test. From the start, my goal was to bring the experiences gained
throughout the  Master program back to Brazil, to h elp advance RE in the country.
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2- Can you tell us about your experience in Loughborough and
Northumbria University?

It was outstanding, very precious to my personal and professional development. At
Loughborough University I confirmed that my main interest in renewables was
photovoltaics (PV). The technology was quite interesting, environmentally sound,

and had an amazing potential worldwide. At Northumbria University, under the
guidance of Nicola Pearsall and Rob Miles, my colleagues and | delved deeply into
the physics, technology, and applications of PV devices, and struggled not to yield

(just joking!). In both occasions | made excellent academic contacts, as well as

friends who have been part of my life ever since. Undo ubtedly, it was a very
intense, dynamic, and challenging opportunity.

3- You are now a PhD student in PUCRS (Brazil): when did you decide to
start a PhD? Did the EUREC Master contribute to this decision and how?

Excellent question. Once | finished the EURE C Master, | was invited by four
different European institutions to join their PhD programs: one in Switzerland, one

in Germany, one in Spain and one in Portugal. | was very interested in
strengthening my scientific and technical expertise with a PhD in PV. Nevertheless,
| wanted to return to Brazil, build my network of local professional contacts and

help to develop the technology in my home country. After much pondering, |
decided to return to Brazil and joined NT -Solar, despite of the enticing European
offers. At that time, the group was developing and demonstrating a pilot plant for
crystalline silicon solar cells and modules with in -house technology. That was a
leading initiative in Latin America and a very promising opportunity to insert the

country in  the PV sector.

4 - What is your field of research?

My PhD research is focused on the development and characterization of crystalline

silicon solar cells employing laser processing technologies. | start my experiments

with plain silicon wafers and apply all the processing steps needed to transform

them int o finished solar cells. More specifically, | am investigating two different

laser processing methods, both initially developed by the Fraunhofer Institut far
Solare Energiesysteme  (ISE). The first approach is the laser -fired contacts (LFC)
method, which is  mainly used to produce local rear contacts on solar cells that
incorporate rear surface passivation. The second approach is the laser chemical
processing (LCP) method, which can be used to produce selective emitters, local

back -surface fields, and allows the implementation of self  -aligned metallization
technologies, such as electroless plating of Ni/Cu/Sn. In both cases, the general
objective is to increase device performance and simultaneously reduce fabrication

costs. My work in Brazil already confirmed significant performance gains when
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using the LFC method, in comparison to standard industrial solar cell structures
based on screen - printed rear contacts.

5- As from November
2011, you will be back to
Europe to complete a
part of your PhD studies:
what d oes it consist in?

As previously mentioned, |
am investigating two
different laser technologies
applied to solar cell
processing. On the one
hand, my research on the
LFC technology is being
Picture source: Greenpeace Brasil, in visit to NT - Solar realized mainly in BraZiL

with local equipments, materials, and methods. On the othe r hand, my research on

the LCP technology will be realized directly at the Fraunhofer ISE, in Germany. This

international cooperation will only be possible because | was awarded a prestigious

international scholarship, funded by the Deutscher Akademischer  Austausch Dienst

(DAAD, a German academic agency) and the Coordination for Improvement of

Higher Education Personnel (CAPES, a Brazilian academic agency). Thus, | will be

living in Freiburg im Breisgau, Germany, from November 2011 until January 2013,

which will also be a great opportunity to catch up with my friends and colleagues in

Europe.

In technical terms, my research at Fraunhofer ISE comprises the development and
analysis of high -efficiency n -type crystalline silicon solar cells employing the LCP
met hod to form selective emitter structures behind the metal gridlines and busbars.

Since the LCP method has not been fully optimized for n -type solar cell processing,
I will also have to perform this during my work. | very much look forward to

tackling these challenges!

6- Do you already have plans for after your PhD studies? What are they?

Well, | have a few plans and expectations, although it would be difficult to predict
which opportunities will come along. | certainly want to remain working with PV, no
doubt about it. | intend to combine my technical knowledge with an entrepreneurial
endeavour, be it starting a new company or helping a company to establish itself in
the Brazilian market. | believe that the future holds great opportunities for PV in
Brazil and | would like to help bring ing this future to fruition.
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