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CHAIRMAN’'S MESSAGE

Dear Member of the Global PV Community,

It is my great pleasure to welcome you in
Hamburg, Germany, to the 31th EU PVSEC.
The EU PVSEC 2015 will be again the platform
for global Photovoltaic (PV) industry and
international R & D specialists to discuss the
latest developments and innovations. | am happy
to chair the 31th EU PVSEC 2015 where the Conference programme
of the highest scientific calibre was prepared by EU PVSEC'’s
International Scientific Committee, made up of more than 200 leading
experts from the global PV community, under the guidance of the EU
PVSEC Technical Programme Chairman, Dr. Nigel Taylor, European
Commission, Joint Research Centre.

There will be 1,300 keynote, plenary, oral and visual presentations,
with 40% of these presentations being contributed by international
specialists from outside Europe. The comprehensive conference
programme will provide a full range of PV knowledge and technologies
and promises a week of excellence. With these presentations and
oral sessions, EU PVSEC 2015 underlines its worldwide importance
and once again sets the benchmark for this year’s global PV
events. It offers you the opportunity to join the world’s top-ranking
scientists, engineers and industry leaders to present and discuss
future PV technologies and applications. The exhibition will again
be the showroom of the international PV community and for you
the occasion to network and check out products, equipment and
new materials.

According to Energy Trend’s gold member data research, global PV
installations will reach 52 GW in 2015, of which China, Japan and
the US account for about 63%. Based on Energy Trend’s statistics,
global PV installations surpassed 12 GW in the first quarter of 2015
and the full-year goal can be achieved.

In Europe the good news is that we've now already passed the 88
GW the Member States originally committed to do by 2020. So the
question is: how much more can we bring into the system, looking
not just at 2020 but beyond to 20307 We need to take PV to the next
level in terms of cost-effective, integrated electricity supply solutions.
Evolutionary improvement in cell concepts like PERC (PERL/PERT),
bifacial devices, n-type material, IBC and heterojunction cells as

WELCOME



WELCOME

well as high efficiency thin films like CIGS will drive the future of
solar systems further. Europe has cutting-edge R&D and we can
leverage this with industry to achieve a significant future market
share in PV products.

At the same time we can’'t hide our concern regarding Europe’s
future market share in PV products. In photovoltaic research
and development Europe has still a leading role. In the industrial
implementation Europe must take action to achieve this position
again.

Here the timing of the 31th EU PVSEC coincides with a year where
the European Commission plans new growth initiatives in key energy
technologies. Innovation will always be at the heart of efficient and
competitive manufacturing. | hope we all can provide ideas and
solutions on this, as well on the whole range of factors that determine
PV’s future share of the energy supply system.

| welcome you in Hamburg!

Dr.-Ing. Stefan Rinck

Conference General Chairman

CEO SINGULUS TECHNOLOGIES,

Member of Main Executive Board VDMA and
Chairman Committee for Research and Innovation

MESSAGE FROM THE
TECHNICAL PROGRAMME CHAIR

Avery warm welcome to EUPVSEC 2015! Again
this year we've had a great response from the
PV research community, with well over 1300
abstracts, involving 6000 authors and co-authors
from 87 countries. Thanks to you all, and also to
my colleagues in the Scientific Committee who
have dedicated considerable time and effort as
paper reviewers and as topic organisers to arrive
at a really stimulating programme for the week.

It goes without saying that photovoltaic solar energy is a critical
technology sector for realising a clean and sustainable energy
system in the future. Globally the sector continues its impressive
development: over 50 GW of annual installations, a steady flow of
device efficiency improvements, GW-scale manufacturing facilities,
25 year+ performance guarantees and systems that already covering
over 10% of annual electricity demand in some countries.

However all of us working in the field are aware that there are big
challenges, ranging from the physics and materials science needed for
the next generation of innovative devices, to creating and improving
cost efficient manufacturing process, to optimising system reliability
and performance, to interfacing with complementary technologies (in
particular storage) and to the overall energy market design.

The common factor is that tomorrow’s solutions will be based on today’s
research, and this is where EUPVSEC comes in. The conference
programme aims to address exactly these challenges, with a format
targeting both scientific specialists as well as the broader community.
Together | sincerely hope we can send a clear message to the UN
Climate Change COP-21 meeting being to be held in Paris, December
2015, that PV is delivering and on track to exploit its potential for
communities across the planet.

Dr. Nigel Taylor
EU PVSEC Technical Programme Chair
European Commission Joint Research Centre
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CONFERENCE PROGRAMME

Please note, that this Programme may be subject to alteration
and the organisers reserve the right to do so without giving prior
notice. The current version of the Programme is available at
www.photovoltaic-conference.com.

(i) = invited

MONDAY, 14 September 2015

CONFERENCE OPENING

08:00-08:30 Welcome Coffee

08:30-10:00  Scientific Opening

PLENARY SESSION 1AP.1

08:30-10:00  The Only Way Is Up !

Chairpersons:

Jozef (Jef) Poortmans
imec, Belgium

Antonio Marti Vega
UPM, Spain

1AP.1.1 Keynote Presentation: Future Generation Solar Photon
Conversion to Photovoltaics and Solar Fuels Based on
Nanoscience and Size Quantization
A.J. Nozik
NREL, Golden, USA

1AP.1.2 Keynote presentation: Improvements in Sunlight to
Electricity Conversion Efficiency: above 40% for Direct
Sunlight with over 30% Targeted for Global
M.A. Green & M.J. Keevers
UNSW, Sydney, Australia

1AP.1.3 Keynote presentation: Towards Ultra-High Efficient
Photovoltaics with Perovskite/crystalline Silicon Tandem
Devices
C. Ballif, J. Werner, P. Loper, A. Walter, C.-H. Weng,
M. Morales Masis, S. De Wolf & B. Niesen
EPFL, Neuchétel, Switzerland
M. Filipic & M. Topic
University of Ljubljana, Slovenia
S.-J. Moon, J.-H. Yum, S. Nicolay & J. Bailat

Conference Programme
MONDAY, 14 SEPTEMBER 2015

CSEM, Neuchatel, Switzerland
R. Peibst & R. Brendel
ISFH, Emmerthal, Germany

10:00 - 11:00 Opening Addresses/ Political Opening

- Stefan Rinck, Conference General Chairman, CEO SINGULUS
TECHNOLOGIES, Member of Main Executive Board VDMA and
Chairman Committee for Research and Innovation

- Andreea Strachinescu, European Commission DG Energy,
New Energy technologies, innovation and clean coal

- Harry Lehmann, General Director Division |, German Federal
Environment Agency (UBA)

- Eicke Weber, Director, Fraunhofer ISE, Germany

11:00 Moderated Opening Panel

Topic:

- Europe’s role to take PV to the next level — Focusing on cost effective
integrated supply solutions

Moderator

- Paolo Frankl, IEA International Energy Agency,
Head of the Renewable Energy Division, France

Panelists:

- Giovanni De Santi, Director, European Commission,
Joint Research Centre, Institute for Energy and Transport

- Carsten Agert, Managing Director — EWE Research Centre
Next Energy, Germany

- Pierre Bernard, CEO and Chairman of the Board,
Friends of the Supergrid, Belgium

- Milan Nitzschke, Solarworld, Germany

12:10 Becquerel Prize Ceremony

For the latest programme details please check
www.photovoltaic-conference.com or your
Personal Programme Planner www.eupvsec-planner.com.
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ORAL PRESENTATIONS 1A0.1

13:30 - 15:00

From Fundamentals to Performance

Chairpersons:

1A0.1.1

1A0.1.2

1A0.1.3

1A0.1.4

1A0.1.5

10

John Van Roosmalen
ECN, Netherlands

invited

Special Introductory Presentation: Perovskite Based
PV Modules for Stand-Alone and Mechanically Stacked
Applications

T. Aernouts, R. Gehlhaar & D. Cheyns

imec, Leuven, Belgium

Injection Kinetics and Electronic Structure at the N719/
TiO2 Interface Studied by Means of Ultrafast XUV
Photoemission Spectroscopy

M. Borgwardt, M. Wilke, K.M. Lange,

LY. Kiyan & E.F. Aziz

HZB, Berlin, Germany

T. Kampen & S. Mahl

SPECS, Berlin, Germany

W. Xiang & L. Spiccia

Monash University, Clayton, Australia

Towards 10% Solar-to-Hydrogen Efficiencies Using Earth-
Abundant Materials

P. Perez Rodriguez, |. Digdaya, L. Han, H. Tan,

R. Vasudevan, W. Smith, M. Zeman & A.H.M. Smets

Delft University of Technology, Netherlands

Pathways Towards Advanced PID Resistance of 1500V
S.C. Pop & R. Schulze

Yingli Green Energy Americas, San Francisco,

United States

X. Wang, H. Wang & B. Yuan

Yingli Green Energy, Baoding, China

D. Inns, A. Meisel & H. Antoniadis

DuPont, Sunnyvale, United States

Assessment of the Inter-Annual Variability of the Global
Horizontal Irradiance in the Atacama Desert of Chile

J. Baudry & P. Darez

Mainstream Renewable Power, Santiago de Chile, Chile

C. Darr

350 renewables, Santiago de Chile, Chile

Conference Programme
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ORAL PRESENTATIONS 3A0.4

13:30 - 15:00

Industrial Processes

Chairpersons:

3A0.4.1

3A0.4.2

3A0.4.3

3A0.4.4

Roland Scheer
Martin Luther University, Germany

Ayodhya Nath
EMPA, Switzerland

Influence of the Alkali Post-Deposition Treatment on
Optical and Electrical Properties of CIGS Solar Cells

O. Kiowski, P. Jackson, A. Bauer, T. Magorian-Friedlmeier,
R. Wirz, R. Menner & M. Powalla

ZSW, Stuttgart, Germany

Up-Scaling of Production Process for Producing Flexible
CZTS Photovoltaic Modules

G. Peharz & V. Satzinger

JOANNEUM RESEARCH, Weiz, Austria
A. Neisser & C. Waldauf

Crystalsol, Vienna, Austria

R. Huttenbrenner & A. Grader

Forster FF, Waidhofen, Austria

S. Edinger & T. Dimopoulos

AlIT, Vienna, Austria

E.J. List-Kratochuvil

Graz University of Technology, Austria
S. Sax

NanoTecCenter, Weiz, Austria

G. Oreski & S. Potz

PCCL, Leoben, Austria

Absorber Optimization for Thin Film Solar Modules Beyond
17% Efficiency

R. Verma, R. Lechner, T. Dalibor, M. Furfanger,

P. Eraerds & J. Palm

AVANCIS, Munich, Germany

Printing Cu(in,Ga)(Se,S)2 Thin Film Solar Cell on Stainless
Steel Foils with 13.98% Mini-Module Efficiency

C.-M. Chang, C.-C. Chiang, S.-W. Chan, C.-C. Li, W.-S. Lin,
L.-P. Wang & S.Y. Tsai

ITRI, Hsinchu, Taiwan

Y.-F. Chen

ITRI, Chutung, Taiwan

11
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3A0.4.5 Non-Vacuum Solution Processed High Efficiency CIGS
PV Devices
S. Whitelegg, P. Kirkham, C. Allen, S. Stubbs, Z. Liu,
O. Masala & C. Newman
Nanoco Technologies, Manchester, United Kingdom

3A0.4.6 All Sputtered Flexible CIGS Cells at High Speed
E. Niemi, J. Sterner, P. Carlsson, J. Oliv, E. Jaremalm &
S. Lindstrom
Midsummer, Jarfalla, Sweden

ORAL PRESENTATIONS 5A0.7

13:30- 15:00 Meteorology

Chairpersons:

Thomas Huld
European Commission DG JRC, Italy

Stathis Tselepis
CRES, Greece

5A0.7.1 Modelling and Simulation of PV Power Fluctuations of
Large PV Plants from one Single Irradiance Sensor
J. Marcos, I. de la Parra, M. Mufioz & L. Marroyo
Public University of Navarre (UPNa), Pamplona, Spain

5A0.7.2 PV Energy Yield Nowcasting Combining Sky Imaging with
Simulation Models
D.G. Anagnostos
NTUA, Piraeus, Greece
T. Schmidt & J. Kalisch
University of Oldenburg, Germany
H. Goverde & F. Catthoor
imec, Leuven, Belgium
D. Soudris
NTUA, Athens, Greece

5A0.7.3 Model Requirements for Accurate Short Term Energy Yield
Predictions during Fast-Varying Weather Conditions
H. Goverde, J. Govaerts, F. Catthoor & J. Poortmans
imec, Leuven, Belgium
D. Anagnostos
NTUA, Piraeus, Greece
B. Herteleer
KU Leuven, Gent, Belgium
K. Baert & J. Driesen
KU Leuven, Heverlee, Belgium
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5A0.7.4 Simulating Dispersed Photovoltaic Power Generation
Using a Bimodal Mixture Model of the Clear-Sky Index
J. Munkhammar, J. Rydén, J. Widén & D. Lingfors
Uppsala University, Sweden

5A0.7.5 Recognition of Shading Events Caused by Moving

Clouds and Determination of Shadow Velocity from Solar
Radiation Measurements

K. Lappalainen & S. Valkealahti
Tampere University of Technology, Finland

5A0.7.6 Short-Term Clearness Index Forecasting Based on a
Network of PV Systems
B. Elsinga & W.G.J.H.M. van Sark
Utrecht University, Netherlands

VISUAL PRESENTATIONS 2AV.1

13:30-15:00  Silicon Feedstock, Crystallisation and Wafering

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.

VISUAL PRESENTATIONS 6AV.4

13:30-15:00 PV Supporting Electrical and Thermal Energy Systems

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.
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ORAL PRESENTATIONS 1A0.2

15:15 - 16:45

Advanced Characterisation of PV Materials

Chairpersons:

1A0.2.1

1A0.2.2

1A0.2.3

1A0.2.4

1A0.2.5

14

Nicholas J. Ekins-Daukes
Imperial College London, United Kingdom

Bernd Rech
HZB, Germany

Special Introductory Presentation: EMIL: the Energy Ma-
terials in-Situ Laboratory Berlin — a Novel Characteriza-
tion Facility for Photovoltaic and Energy Materials

K. Lips, T.F. Schultze, D.E. Starr, M. Bér, R.G. Wilks,

F. Fenske, F. Ruske, M. Reiche, R. van de Krol, S. Raoux,
G. Reichardt, F. Schéfers, S. Hendel, R. Follath, J. Bahrdt,
M. Havecker & B. Rech

HZzB, Berlin, Germany

S. Peredkov

MPI CEC, Mulheim, Germany

S. DeBeer

MPI CEC, Miuhlheim, Germany

A. Knop-Gericke & R. Schlogl

FHI, Berlin, Germany

Probing Carrier Transport by Surface Excitation of GaNAs/
GaAs Quantum Structure Embedded Solar Cells with Zero
Valance Band Offset

M. Elborg, T. Noda & Y. Sakuma

NIMS, Tsukuba, Japan

Fast Current Mapping of Photovoltaic Devices Using
Compressive Sampling

G. Koutsourakis, X. Wu, M. Bliss, T.R. Betts & R. Gottschalg
Loughborough University, United Kingdom

M. Cashmore & S.R. Hall

National Physics Laboratory, London, United Kingdom

Two-Dimensional Carrier Distribution in Phosphorus
Implanted Emitter Observed by Scanning Capacitance
Microscopy

K. Tanahashi, M. Moriya, Y. Kida, N. Suzuki, T. Fukuda,

K. Shirasawa & H. Takato

AIST, Koriyama, Japan

Photoluminescence Measurement System for Thin Film
Modules

R. Ebner, B. Kubicek, G. Ujvéari & M. Halwachs

AT, Vienna, Austria

Conference Programme
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ORAL PRESENTATIONS 3A0.5

15:15 - 16:45

Performance and Quality Control

Chairpersons:

3A0.5.1

3A0.5.2

3A0.5.3

3A0.5.4

3A0.5.5

3A0.5.6

Iver Lauermann
HzB, Germany

Alessandro Romeo
University of Verona, Italy

Optimization of GGI Profiles Based on Models for World
Record CIGSe Cells

A. Bauer & P. Jackson

ZSW, Stuttgart, Germany

Onthelnterpretation of Admittanceand IV(T) Measurements
of CIGS Thin Film Solar Cells

T. Ott & T. Walter

Ulm University of Applied Sciences, Germany

R. Schaffler

Manz CIGS Technology, Schwébisch Hall, Germany

Low-Irradiance Performance of Cu(ln,Ga)Se2 Thin Film
Solar Cells

F. Pianezzi, B. Bissig, S. Nishiwaki, P. Reinhard,

S. Buecheler & A.N. Tiwari

EMPA, Dibendorf, Switzerland

10.1% Efficiency Cu2ZnSnSe4 Solar Cells through a Novel
Absorber Engineering with Ge Optimizing the Open Circuit
Voltage

S. Giraldo, M. Neuschitzer, S. Lépez-Marino, Y. Sanchez,
M. Colina, M. Placidi, P. Pistor, V. Izquierdo-Roca,

A. Perez-Rodriguez & E. Saucedo

IREC, Barcelona, Spain

Towards Quality Control for Photovoltaic Thin Films:
Time-Resolved Photoluminescence in Experiment and
Simulation

M. Maiberg, C. Spindler, T. Holscher, E. Jarzembowski,

S. Hartnauer & R. Scheer

Martin Luther University, Halle, Germany

On the Performance Stability of CdTe Solar Cells

C. Gretener, L. Kranz, J. Perrenoud,
S. Buecheler & A.N. Tiwari
EMPA, Dibendorf, Switzerland

15
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ORAL PRESENTATIONS 5A0.8
15:15-16:45 Operational Experience and Economics
Chairpersons:

Andreas Wade
First Solar, Germany

Claas Helmke
Management Consultancy Research, Germany

5A0.8.1 Monitoring 30,000 PV Systems in Europe: Performance,
Faults, and State of the Art
J. Leloux, R. Moreton Villagra & L. Narvarte
UPM, Madrid, Spain
J. Taylor
University of Sheffield, United Kingdom
D. Trebosc
BDPV, Toulouse, France
A. Desportes
RTone, Lyon, France

5A0.8.2 Survey of Operation and Maintenance Costs of PV Plants
in Switzerland
F.P. Baumgartner, O. Maier, D. Schar & D. Sanchez
ZHAW, Winterthur, Switzerland
P. Toggweiler
Basler & Hofmann, Zurich, Switzerland

5A0.8.3 Operational Performance of Grid-Connected PV Systems
in European Countries
P. Moraitis, B.B. Kausika & W.G.J.H.M. van Sark
Utrecht University, Netherlands

5A0.8.4 Yield Modelling for Micro Inverter, Power Optimizer and
String Inverter PV Systems under Clear and Partially
Shaded Conditions
K. Sinapis, C. Tzikas, G.B.M.A. Litjens,
M.N. van den Donker & W. Folkerts
SEAC, Eindhoven, Netherlands

5A0.8.5 Experience and Outlook on Operational Costs for Small
to Medium PV Plants in Switzerland from a Point of View
of an Independent Power Producer
T. Vontobel, T. Nordmann & R. Lingel
TNC Consulting, Feldmeilen, Switzerland

5A0.8.6 Assessment of PV System Performance with Incomplete
Monitoring Data
E. Koumpli, D. Palmer, P. Rowley, T.R. Betts & R. Gottschalg
Loughborough University, United Kingdom

16
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VISUAL PRESENTATIONS 2AV.2

15:15- 16:45  Silicon Solar Cell Improvements

Detailed information on this Session is presented in the section entitled ‘Visual
Presentations’.

VISUAL PRESENTATIONS 6AV.5

15:15-16:45 Integrating Photovoltaics in our Living Environment:
New Solutions from Optimization to Application / PV

Applications without a Centralised Grid

Detailed information on this Session is presented in the section entitled ‘Visual
Presentations’.

ORAL PRESENTATIONS 1A0Q.3

17:00 - 18:30 Nanostructures
Chairpersons:
invited

Igor Konovalov
University of Applied Sciences Jena, Germany

1A0.3.1 Quantum Wire-on-Well (WoW) Cell with Long Carrier
Lifetime for Efficient Carrier Transport
H. Fuijii, T. Kato, K. Toprasertpong, H. Sodabanlu,
K. Watanabe, M. Sugiyama & Y. Nakano
University of Tokyo, Japan
D. Alonso-Alvarez, M. Yoshida, N. Hylton &
N. Ekins-Daukes
Imperial College London, United Kingdom

1A0.3.2 Type-llHybrid InAs QD/GaAsSb QW Solar Cells with GaAs
Interlayer
S. Hatch, D. Kim, P. Jurczak, J. Wu & H. Liu
University College London, United Kingdom
K. Sablon
U.S. Army Research Laboratory, Adelphi, United States

17
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1A0.3.3

1A0.3.4

1A0.3.5

1A0.3.6

Influence of the Host Pin Diode Material in Multi-Quantum
Well Solar Cells

A. Delamarre & J.F. Guillemoles

CNRS, Chatou, France

Y. Wang, Y. Nakano & M. Sugiyama

University of Tokyo, Japan

An InP Nanowire Solar Cell with 19.6%-Efficiency
Y. Cui, R.P.J. van Veldhoven, M.A. Verheijen,
E.P.A.M. Bakkers & J.E.M. Haverkort

Eindhoven University of Technology, Netherlands

Embedding GaAs NW Forest in PDMS for Solar Cell
Applications

D. Mikulik, F. Matteini, J. Vukajlovic Plestina,

G. Tutuncuoglu, H. Potts, E. Alarcon Llado &

A. Fontcuberta i Morral

EPFL, Lausanne, Switzerland

Efficient Application of a Silicon Nanocrystal Down-
converter to a c-Si Solar Cell

S.L. Luxembourg, A.R. Burgers & A.W. Weeber

ECN, Petten, Netherlands

R. Limpens & T. Gregorkiewicz

University of Amsterdam, Netherlands

ORAL PRESENTATIONS 3A0.6

17:00 - 18:30

Alkali Treatment

Chairpersons:

3A0.6.1

3A0.6.2

18

Yukiko Kamikawa-Shimizu
AIST, Japan

Wolfram Witte
ZSW, Germany

Special Introductory Presentation: Review on the Role of
Alkali Elements in CIGS Thin Film Solar Cells

S. Bicheler

EMPA, Dibendorf, Switzerland

The Influence of Alkali Post-Deposition Treatments on the
Electronic Surface Structure of Cu(in,Ga)Se2 Absorbers
E. Handick, J.-H. Alsmeier, L. Kdhler, S. Krause, M. Gorgoi,

R.G. Wilks & M. Bar

HZB, Berlin, Germany

3A0.6.3

3A0.6.4

3A0.6.5
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P. Reinhard, F. Pianezzi, S. Buecheler & A.N. Tiwari
EMPA, Dibendorf, Switzerland

E. lkenaga

SPring-8, Hyogo, Japan

N. Koch

HU Berlin, Germany

On the Role of Sodium in the Morphology and Device Pro-
perties of Inkjet-Printed Cu2ZnSn(S,Se)4 Absorbers

X. Lin, A. Ennaoui, J. Kavalakkatt, R. Klenk &

M.C. Lux-Steiner

HZB, Berlin, Germany

Effect of Na-Presence during CulnSe2 Growth on Stacking
Fault Density and Electronic Properties

H. Stange

Technical University of Berlin, Germany

S. Brunken, H. Hempel, H. Rodriguez-Alvarez, N. Schéfer,
D. Greiner, A. Scheu, J. Lauche, C.A. Kaufmann, T. Unold,
D. Abou-Ras & R. Mainz

HZB, Berlin, Germany

On the Role of Vapour Phase Alkali Species for Efficient
Cu(In,Ga)Se2 Solar Cells

U. Berner, D. Colombara, T. Bertram, J.C. Malaquias,

H. Meadows & P.J. Dale

University of Luxembourg, Belvaux, Luxembourg

N. Valle

CRP Lippmann, Belvaux, Luxembourg

ORAL PRESENTATIONS 5A0.9

17:00 - 18:30

Maximising Power Output

Chairpersons:

5A0.9.1

Giorgio Graditi
ENEA, Italy

Roland Brindlinger
AIT, Austria

Prediction of Harvesting Effects of DMPPT System in a
Mismatched PV String

D.H. Kim, J. Kim, K. Cho & D.H. Yeom
RTS Energy, Seoul, Korea South

19
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5A0.9.2 Appearanceof aDrift Problemin Variable-Step Perturbative
MPPT Algorithms
J. Kivimé&ki & T. Suntio
Tampere University of Technology, Finland

5A0.9.3 Direct Determination of Maximum Power Point and Its
Application to Variable Step-Size MPPT
N. Voyer & N. Chapalain
Mitsubishi Electric, Rennes, France
Y. Hiroshi & N. Shuichi
Mitsubishi Electric, Amagasaki, Japan

5A0.9.4 An Efficient MPPT Algorithm for Partially Shaded PV
Strings
E. Batzelis & S. Papathanassiou
NTUA, Athens, Greece

5A0.9.5 Micro-Inverters: Comparison of Costs, Performance and
Yield
S. Krauter & J. Bendfeld
University of Paderborn, Germany

5A0.9.6 Side-by-Side Test of Tigo Power Optimizers in Catania
Lab to Evaluate their Benefits on a Thin Film PV Plant

A.G.F. Di Stefano, G. Leotta, P.M. Pugliatti,
F. Aleo & F. Bizzarri

ENEL, Catania, Italy

C. Carraro & F. Siri

Tigo Energy, Genoa, Italy

VISUAL PRESENTATIONS 2AV.3
17:00 - 18:30  Silicon Solar Cell Improvements

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.

VISUAL PRESENTATIONS 5AV.6
17:00-18:30 PV Modules

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.
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TUESDAY, 15 September 2015

ORAL PRESENTATIONS 2BO.1

08:30 - 10:00 Silicon Feedstock and Direct Wafers

Chairpersons:

Donald Wood
Hemlock Semiconductor, United States

Kai Petter
Hanwha Q Cells, Germany

2B0O.1.1 Increasing the Capacity of a Granular Fluid Bed Reactor
to Reduce Polysilicon Production Costs
C. Fero, J. Gum & K. Papp
GT Advanced Technologies, Missoula, United States

2B0.1.2 Low Cost and High Quality Polysilicon Production by
Upscaled Centrifuge CVD Reactor with Hot Harvest
W.O. Filtvedt & H. Klette
Institute for Energy Technology, Kjeller, Norway
S. Sgrensen & J. Filtvedt
Dynatec Engineering, Askim, Norway

2B0.1.3 A Novel Silicon Crushing Method by High Voltage Pulses
J. Kappeler, J. Kolly & M. Morach
Selfrag, Kerzers, Switzerland

2B0.1.4 AToolfor In-Line Quantitative Chemical Analysis of Molten
Metallurgical and Solar Grade Silicon
L. Patatut, M. Serasset, M. Benmansour & D. Pelletier
CEA, Le Bourget du Lac, France

2B0O.1.5 n-Type and p-Type Si Foils Fabricated in a Quasi-Inline
Epi Reactor with Bulk Lifetimes Exceeding 500 ?us
S. Janz, N. Milenkovic, M. Drief3en & S. Reber
Fraunhofer ISE, Freiburg, Germany

2B0.1.6 Crystallization in the SDS Process: Tests on Single
Crystalline Silicon Wafers
J.M. PG, D.M. Pera, I. Costa, P.M. Sousa, K. Lobato,
J. Maia Alves, J.M. Serra & A.M. Valléra
University of Lisbon, Portugal
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ORAL PRESENTATIONS 3BO.5

08:30 - 10:00

Thin-Film Si Cells and Modules

Chairpersons:

3BO.5.1

3B0O.5.2

3B0O.5.3

3B0.5.4

3BO.5.5

3B0O.5.6

22

lvan Gordon
imec, Belgium

Carlos Molpeceres
UPM, Spain

Hydrogenated Amorphous Silicon: Nanostructure and
Defects

J. Melskens, S.W.H. Eijt, H. Schut, E. Brick,

M. Zeman & A. Smets

Delft University of Technology, Netherlands

High Efficiency High Rate Microcrystalline Silicon Thin
Film Solar Cells

C. Strobel, S. Leszczynski, U. Merkel, D.D. Fischer,

M. Albert & J.W. Bartha

Technical University of Dresden, Germany

J. Kuske

FAP, Dresden, Germany

Modification of the Buffer Layers on the Performance of
Superstrate Hydrogenated Microcrystalline Silicon Solar
Cells

L. Bai, B. Liu, J. Fang, Q. Huang, B. Li, D.K. Zhang, C. Wei,
J. Sun, Y. Zhao & X. Zhang

Nankai University, Tianjin, China

Optimization of a-Si Top Cell in Triple Junction Structure
Solar Cell

H. Zhao, X. Ru, X. Zhou, C. Hong, C. Lian, M. Du, J. Huang,
J. Zhang, Y. Li & X. Xu

Hanergy Advanced Systems Group, Chengdu, China

H. Yan

Beijing University of Technology, China

Application of Thin-Film Silicon Solar Cells in 4-Terminal
Hybrid Tandem Solar Modules

D. Zhang, M. Dérenkamper, W.J. Soppe & R.E.I. Schropp
ECN, Eindhoven, Netherlands

A. Lambertz & M. Meier

Forschungszentrum Jiilich, Germany

FP7 Project Fast Track: Highlights and Achievements in
the European Thin-Film Silicon Community

M. Meier, A. Gordijn, M. Ghosh & S. Michard
Forschungszentrum Jiilich, Germany
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F.-J. Haug, J.W. Schuttauf, M. Boccard, M. Stuckelberger,
S. Hanni & E. Moulin

EPFL, Neuchatel, Switzerland

W. Soppe

ECN, Eindhoven, Netherlands

J. Holovsky, N. Neykova, A. Poruba & M. Vanecek
ASCR, Prague, Czech Republic

A. Campa & M. Topic

University of Ljubljana, Slovenia

D.Y. Kim & R. van Swaaij

Delft University of Technology, Netherlands

C. Strobel

Technical University of Dresden, Freital, Germany
L.V. Mercaldo, |. Usatii & P. Delli Veneri

ENEA, Portici, Italy

P. Roca i Cabarrocas, E.-V. Johnson,

P. Bulkin & S. Abolmasov

CNRS, Palaiseau, France

E. Hamers

HyET Solar, Arnhem, Netherlands

A. Battaglia

3Sun, Aci Castello, Italy

B. Tinkham

Solayer, Kesselsdorf, Germany

O. Steinke

FAP, Dresden, Germany

K. Du Mong

DSM Advanced Surfaces, Urmond, Netherlands
P. Evans & D. Sheel

University of Salford, United Kingdom

B. Wattenberg

Singulus Stangl Solar, Firstenfeldbruck, Germany
R. van Erven

Morphotonics BV, Veldhoven, Netherlands

A. Molinari

Uniresearch, Delft, Netherlands
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ORAL PRESENTATIONS 5B0.9

08:30 - 10:00

Improving System Integration

Chairpersons:

5B0.9.1

5B0.9.2

5B0.9.3

5B0.9.4

5B0.9.5

5B0.9.6
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David Rosewater
Sandia National Laboratories, United States

Marion Perrin
CEA, France

Management of Voltage on LV Distribution Networks with
Pre-Existing High Levels of Uncontrolled PV Systems &
Inverters

E. Franklin & J. Singh

ANU, Canberra, Australia

Realistic Snowload Testing for Extreme Alpine Conditions
A. Bohren

HSR, Rapperswil, Switzerland

T. Friesen

SUPSI, Canobbio, Switzerland

Tool to Determine Economic Capacity Dimensioning in PV
Battery Systems Considering Various Design Parameters
J. Moshdvel, D. Magnor, D.U. Sauer & D.U. Sauer

RWTH Aachen University, Germany

New P/Q Control Functions of Grid-Connected PV
Inverters: Do They Have an Impact on the Anti-Islanding
Detection Behaviour in European Grids?

G. Lauss, R. Brindlinger, B. Bletterie & A. Zegers

AIT, Vienna, Austria

Characterization and Efficiency Test of a Li-lon Energy
Storage System for PV Systems

A. Makibar & L. Narvarte

UPM, Madrid, Spain

Application of MV/LV Transformers with OLTC for
Increasing the PV Hosting Capacity of LV Grids

S. Hashemi & J. @stergaard

Technical University of Denmark, Lyngby, Denmark

W. Heckmann, D. Geibel & T. Degner

Fraunhofer IWES, Kassel, Germany
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VISUAL PRESENTATIONS 5BV.1
08:30 - 10:00 Meteorology, Online Monitoring, IR Imaging

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.

VISUAL PRESENTATIONS 3BV.5
08:30 - 10:00  Perovskites, Organic PV and Hybrid Devices

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.

PLENARY SESSION 2BP.1
10:30- 12:10 High Efficiency Silicon Technology
Chairpersons:

Giso Hahn
University of Konstanz, Germany

Francesca Ferrazza

Eni, Italy

2BP.1.1 Keynote Presentation: The Irresistible Charm of a Simple
Current Flow Pattern —Approaching 25% with a Solar Cell
Featuring a Full-Area Back Contact
S.W. Glunz, F. Feldmann, A. Richter, M. Bivour, C. Reichel,
J. Benick & M. Hermle
Fraunhofer ISE, Freiburg, Germany

2BP.1.2 Breakdown of the Efficiency Gap to 29% Based on
Experimental Input Data and Modelling
R. Brendel, T. Dullweber, R. Peibst, C. Kranz & A. Merkle
ISFH, Emmerthal, Germany
D. Walter
ANU, Canberra, Australia

2BP.1.3  3Years of High Quality mc-Si PERC Production Experience

—Approaches for Efficient Cell and Module Development
S. Engelhart, B. Kléter, P. Kowalzik, T. Rudolph,

M. Hofmann, M. Heimann, C. Baer, A. Schwabedissen,
H.-C. Ploigt, K. Beiner, I. Jarosch, S. Geissler, S. Krtschil,

E. Stegemann, P. Engelhart, L. Brockob & K. Wachsmuth
Hanwha Q CELLS, Bitterfeld-Wolfen, Germany
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2BP.1.4

Recent Progress of CEA-INES Heterojunction Solar Cell
Pilot Line

A. Danel, C. Roux, K. Aumaille, A.-S. Ozanne,

M. Vandenbossche, F. Medlege, B. Novel, B. Commault,

P. Lefillastre, D. Heslinga & P.J. Ribeyron

CEA, Le Bourget du Lac, France

S. Harrison

CEA, Le Bourget du lac Cedex, France

ORAL PRESENTATIONS 2BO.2

13:30 - 15:00

Silicon Crystallisation

Chairpersons:

2B0O.2.1

2B0O.2.2

2B0O.2.3

2B0O.2.4

26

Anis Jouini
CEA, France

Christian Martin
Vesuvius, France

Development of Multicrystalline Silicon for 20 % Efficient
n-Type Solar Cells

S. Riepe, P. Krenckel, J. Benick & F. Schindler

Fraunhofer ISE, Freiburg, Germany

The Influence of Melting Interface on the Performance
of Seed-Assisted Multi-Crystalline Silicon in Directional
Solidification

S. Qiao, L. Zhang, X. Niu, Q. Wang, M. Pan, Y. Zhang,

W. Gao, Z. Hu & J. Xiong

Yingli Green Energy, Baoding, China

Two Methods for High Performance Mc-Si Ingot Growth

Z. Zhang, Z. Xiong, H. Ye, S. Fu, Z. Feng & P.J. Verlinden
Trina Solar, Changzhou, China

Silicon Crystallization by Kyropoulos Process for Photo-
voltaic applications

L. Lhomond, A. Nouri, G. Chichignoud,

Y. Delannoy & K. Zaidat

SIMAP, Saint-Martin d’Héres, France

F. Lissalde

Cyberstar, Echirolles, France

M. Albaric

CEA, Le Bourget-du-Lac, France

2B0O.2.5

2B0O.2.6
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Development of an Industrial Applicable Crucible Coating
Based on High Pure Silzot Solar Si3N4-Powder

V. Schneider, C. Reimann & J. Friedrich

Fraunhofer IISB, Erlangen, Germany

M. Kuczynski, J. Sans & W. Gross

AlzChem, Trostberg, Germany

The Impact of Czochralski Silicon Crystals Grown from
the Melt in ,Liquinert* Quartz Cucible on Their Lifetime
T. Fukuda, N. Suzuki, M. Moriya, K. Tanahashi, S. Simayi,
K. Shirasawa & H. Takato

AIST, Koriyama, Japan

Y. Horioka

FTB Research Institute, Chiba, Japan

ORAL PRESENTATIONS 3BO.6

13:30 - 15:00

Thin Film for Silicon Heterojunction and Other Devices

Chairpersons:

3B0.6.1

3B0.6.2

3B0.6.3

3B0.6.4

Julio Carabe
CIEMAT, Spain

Miro Zeman
Delft University of Technology, Netherlands

Kelvin Probe Force Microscopy Study of Electric Field
Homogeneity in Epitaxial Silicon Solar Cells Cross-
Section under lllumination and Voltage Bias

P. Narchi & P. Prod‘homme

TOTAL, Paris, France

G. Picardi, R. Cariou, M. Foldyna & P. Roca i Cabarrocas
CNRS, Palaiseau, France

Structural Engineering for Optical and Electronic
Properties of a-Si:H/c-Si

J. Mitchell

AIST, Koriyama, Japan

Density Determination and Gas Absorption Measurements
in Ambient Nitrogen of Silicon Thin Films Deposited by
Crucible-Free Electron Beam Evaporation

S. Saager, T. Mauersberger, C. Metzner & D. Temmler
Fraunhofer FEP, Dresden, Germany

Crystalline Silicon on Glass: Interface Passivation and Its
Impact on the Absorber Material Quality

O. Gabriel, T. Frijnts, D. Amkreutz, S. Ring, S. Calnan,

B. Stannowski, B. Rech & R. Schlatmann

HZB, Berlin, Germany
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3B0.6.5 Silicon Specification for High Efficiency HJT
D.L. Batzner, R. Kramer, L. Andreetta, D. Lachenal,
W. Frammelsberger, B. Legradic, J. Meixenberger, P. Papet,
B. Strahm & G. Wabhli
Meyer Burger, Hauterive, Switzerland

3B0O.6.6 Feasibility Study on the Use of Gen5 Kai PECVD Reactors
for Manufacturing of High-Efficiency Silicon Heterojunction
Solar Cells
S. Abolmasov, A. Abramov, D. Andronikov, K. Emtsev,
G. Ivanov, |. Nyapshaev, A. Semenov, G. Shelopin,
E. Terukov & D. Orekhov
RAS/ loffe, St. Petersburg, Russia
B. Strahm
Roth&Rau, Hauterive, Switzerland
G. Wahli & P. Papet
Meyer Burger, Hauterive, Switzerland
T. Soderstrom & Y. Yao
Meyer Burger, Gwatt, Switzerland
T. Hengst
Meyer Burger, Hohenstein-Ernstthal, Germany
G. Kekelidze
Moscow Technological Institute, Russia

ORAL PRESENTATIONS 4B0O.10
13:30 - 15:00  Multi-Junction Solar Cells for Concentrator and Space
Applications

Chairpersons:

Trinidad J. Gomez Rodriguez
INTA, Spain

Gianluca Timo
RSE, Italy

4B0.10.1 The Effect of Fast-Atom-Beam lon Species in the Surface
Activated Bonding Process for Multi-Junction Solar Cells
D. Yamashita
University of Tokyo, Japan
G. Kono, T. Hoshii, K. Watanabe, M. Sugiyama, T. Suga,
Y. Okada & Y. Nakano
University of Tokyo, Japan
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4B0.10.2 Towards IlI-V/Si Photovoltaics-In Situ Controlled Growth
and Preparation of Single-Domain Heterointerfaces in
MOCVD Ambient
O. Supplie, M.M. May, S. Brickner, A. Nagelein,
P. Kleinschmidt & T. Hannappel
limenau University of Technology, Germany

4B0.10.3 Use of Double Band Anti-Crossing to Control Optical
Absorption of GaAsSbN for Multi-Junction Solar Cells
T. Thomas, M. Fuhrer, N. Hylton & N.J. Ekins-Daukes
Imperial College London, United Kingdom
K.H. Tan, D. Li, S. Wicaksono, W.K. Loke & S.F. Yoon
Nanyang Technological University, Singapore
A. Johnson
IQE, Cardiff, United Kingdom

4B0.10.4 High Efficiency InGaP/GaAs/Ge Triple Junction Solar Cells
Monolithically Integrated on Deeply Patterned Silicon
Substrates
A. Scaccabarozzi, S. Binetti, M. Acciarri & L. Miglio
University of Milan, Italy
G. Isella
Polytechnic University of Milan, Italy
R. Campesato, G. Gori & M.C. Casale
CESI, Milan, Italy
F. Mancarella
CNR, Bologna, Italy
H. von Kénel
ETH Zurich, Switzerland

4B0.10.5 Photoluminescent and Electroluminescent Coupling in
I1I-V Multijunction Solar Cells

D. Lan & M.A. Green
UNSW, Sydney, Australia

4B0.10.6 Simulated and Experimental Performance of High
Efficiency GalnNAsSb Solar Cells

A. Aho, A. Tukiainen, V. Polojarvi, T. Aho, M. Raappana,
R. Isoaho & M. Guina
Tampere University of Technology, Finland

VISUAL PRESENTATIONS 5BV.2
13:30- 15:00 Experience, Grid Integration, and Shading

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.
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VISUAL PRESENTATIONS 1BV.6
13:30-15:00 Fundamental Material, Studies and Modelling /
New Materials and Concepts for Modules

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.

ORAL PRESENTATIONS 2BO.3

15:15-16:45 Silicon Wafering and Characterisation

Chairpersons:

Daniel Macdonald
ANU, Australia

Armin Froitzheim
SolarWorld Industries, Germany

2B0.3.1 Progress in Abrasive Electrochemical Multi-Wire Sawing
of Silicon Ingot into Solar Wafers
W. Wang, G. Bao, Z. Zhou & Z. Liu
NUAA, Nanjing, China

2B0.3.2 Mechanical Strength of Diamond Wire and Slurry Sawn
Wafers from Wafer to Cell and Module
F. Kaule, S. Dietrich & S. Schonfelder
Fraunhofer CSP, Saale, Germany
S. Thormann, R. Lantzsch & K. Petter
Hanwha Q CELLS, Bitterfeld-Wolfen, Germany

2B0.3.3 High Quality Thermal Donor Doped Czochralski Silicon
Ingot for Industrial Heterojunction Solar Cells
F. Jay, M. Martel, M. Tomassini, R. Peyronnet-Dremiére,
J. Stadler, J. Veirman, D. Mufioz, C. Roux & A. Jouini
CEA, Le Bourget du Lac, France
X. Brun
AET-Technologies, Meylan, France

2B0.3.4 The Effect of n-Pasha Processing on Bulk Wafer Quality
P.C.P. Bronsveld, P. Manshanden, A. Gutjahr,
M. Koppes & I.G. Romijn
ECN, Petten, Netherlands

2B0.3.5 Impact of Grain Boundary Character in Multicrystalline
Silicon on Phosphorus External and Internal Gettering
of Impurities for Solar Cell
S. Joonwichien
AIST, Fukushima, Japan
|. Takahashi & N. Usami
Nagoya University, Japan
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Impact of Phosphorous Gettering and Hydrogenation on
the Surface Recombination Velocity of Grain Boundaries
in Multicrystalline Silicon

H. Sio, S.P. Phang, H.T. Nguyen & D. Macdonald

ANU, Canberra, Australia

T. Trupke

UNSW, Kensington, Australia

ORAL PRESENTATIONS 3BO.7

15:15 - 16:45

Contacts, Buffers and Interfaces

Chairpersons:

3B0O.7.1

3B0O.7.2

3B0O.7.3

3B0O.7.4

Yaroslav E. Romanyuk
EMPA, Switzerland

Thomas Walter
Ulm University of Applied Sciences, Germany

Nanostructured Back Mirror for Ultra-Thin CIGS Solar Cell
J. Goffard, A. Cattoni, C. Colin & S. Collin

CNRS, Marcoussis, France

F. Mollica, M. Jubault, J.F. Guillemoles,

D. Lincot & N. Naghavi

CNRS, Chatou, France

Improvement of Cu-Rich Cu(in,Ga)Se2 Solar Cells by in
and Ga Surface Treatments

L. Choubrac, T. Bertram, D. Regesch,

C. Spindler & S. Siebentritt

University of Luxembourg, Belvaux, Luxembourg

Reducing the Necessity of Light Soaking by Controlled
Incorporation of Indium into Chemically Deposited Zn(O,S)
Buffer Layers for Cu(In,Ga)(S,Se)2 Solar Cells

C. Hones, A. Fuchs & S. Zweigart

Robert Bosch, Stuttgart, Germany

S. Siebentritt

University of Luxembourg, Belvaux, Luxembourg

Highly Transparent and Conductive Sputtered Indium Zinc
Oxide Films for Application in Cu(In,Ga)Se2 Solar Cells
R. Menner, C. Tschamber, M. Cemernjak, W. Witte,

T.M. Magorian-Friedimeier & W. Wischmann

ZSW, Stuttgart, Germany
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3B0O.7.5 Electrodeposition of ZnO Films: aLow Cost and Powerful
Method to Produce CIGS Solar Cell Front Contact
F. Tsin, T. Hildebrandt, M. Paire & J. Rousset
EDF R&D - IRDEP, Chatou, France
A. Vénérosy, L. Lombez, S. Borensztajn,
N. Naghavi & D. Lincot
CNRS, Chatou, France
S. Collin
CNRS, Marcoussis, France
C. Broussillou, S. Jaime & P.P. Grand
NEXCIS, Rousset, France
D. Hariskos
ZSW, Stuttgart, Germany

3B0O.7.6 Influence of Transparent Conductive Oxide on the
Degradation of CdTe Solar Cell Performance
E. Artegiani, D. Menossi, A. Bosio & N. Romeo
University of Parma, Italy
A. Salavei & A. Romeo
University of Verona, Italy
I. Rimmaudo
CINVESTAV, Merida, Italy

ORAL PRESENTATIONS 4B0O.11

15:15-16:45  Terrestrial Concentrator Systems
Chairpersons:

Yaroslav E. Romanyuk
EMPA, Switzerland

Thomas Walter
Ulm University of Applied Sciences, Germany

4B0O.11.1 Fundmental Study for the Power Tower’'s HCPV/T
Combined Thermal Receiver
A.O.M. Hagfarah & M. Nazarinia
Heriot Watt University, Dubai, United Arab Emirates

4B0.11.2 Trackless Holographic Concentrator for MW-Scale PV
Plants
H.-J. Rodriguez San Segundo, A.M. Villamarin Villegas,
F.J. Pérez Lépez & A. Calo Lopez
Instituto Hologréfico, El Puerto de Santa Maria, Spain
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4B0.11.3 Indoor Measurement of Cell-to-Ambient Thermal
Resistance in Solar CPV Modules
V.D. Rumyantsev, A.V. Chekalin & N.A. Sadchikov
RAS/ loffe, St. Petersburg, Russia
N.Yu. Davidyuk
St. Petersburg Academic University, Russia
A. Luque
UPM, Madrid, Spain

4B0.11.4 Invited

4B0O.11.5 A Highly Efficient, Angle-Insensitive Solar Quantum
Concentrator Based on Microstructured Plastic Optical
Fiber.
O. Besida, O. Gobert, M. Comte, G. Mennerat,
F. Rondeaux, C. Jeanney, P. Starzynski, C. Fajolles,
P. Guenoun, D. Doizi & J. De Lamare
CEA, Gif-Sur-Yvette, France

4B0.11.6 Competitive Stationary Low Concentrating Solar Module
of Novel Design
M.C. Ubaldi, A. Colombo, A. Righetti & G. Grasso
CIFE, Milan, Italy
A.J. Galdikas, J. Ulbikas & V. Cyras
Modernios E-Technologijos, Vilnius, Lithuania
M. Della Pirriera
Leitat Technological Center, Barcelona, Spain

VISUAL PRESENTATIONS 5BV.3
15:15-16:45 Power Conversion, Storage and Testing

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.

VISUAL PRESENTATIONS 1BV.7
15:15-16:45 New Materials and Concepts for Cells

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.
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ORAL PRESENTATIONS 2B0O.4

17:00 - 18:30

PERC Structures, Bulk and Surface Passivation

Chairpersons:

2B0O.4.1

2B0O.4.2

2B0.4.3

2B0O.4.4

2B0.4.5

2B0O.4.6
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Radovan Kopecek
ISC Konstanz, Germany

Sébastien Dubois
CEA, France

The PERC Cell: From Conception to Mainstream Production
M.A. Green
UNSW, Sydney, Australia

21.40% Efficient Large Area Screen Printed Industrial
PERC Solar Cell

D. Chen, W. Deng, J. Dong, F. Ye, H. Zhu, H. Li,

Y. Jiang, B. Gao, M. Zhong, Y. Cui, Y. Chen, Y. Yang,

Z. Feng & P.J. Verlinden

Trina Solar Energy, Changzhou, China

21%-Efficient Industrial Bifacial PERC Solar Cells
T. Dullweber, R. Peibst, U. Baumann,

C. Kranz & H. Hannebauer

ISFH, Emmerthal, Germany

Contact Formation on Boron Doped Silicon Substrates
from Passivating PECV-Deposited Dielectric Doping
Layers with Anti-Reflective Properties by Screen-Printing
Ag Pastes for High-Efficiency N-Type Silicon Solar Cells
J. Engelhardt, A. Frey, S. Fritz, G. Micard, S. Riegel,

G. Hahn & B. Terheiden

University of Konstanz, Germany

Bifacial Multicrystalline Solar Cells with Efficiencies above
18% Prepared in an Industrial Production Environment
A. Teppe, C. Gong, O. Voigt, |. Melnyk, S. Keller,

M. Klenk & P. Fath

RCT-Solutions, Konstanz, Germany

Comparison of Light Induced (LiP) and Electrically Induced
Passivation (EiP) of Bor-Oxygen-Comlpexes by Means of
the Charge State Control of Hydrogen

M. Glaser & D. Lausch

Fraunhofer CSP, Halle, Germany

J. Hirsch

Anhalt University of Applied Sciences, Kéthen, Germany
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ORAL PRESENTATIONS 3BO.8

17:00 - 18:30

Alternative Processing and Materials

Chairpersons:

3B0.8.1

3B0.8.2

3B0.8.3

3B0.8.4

3B0.8.5

3B0O.8.6

Alexander Meeder
Flisom, Switzerland

Phillip Dale
University of Luxembourg, Luxembourg

Low Bandgap Cu(In,Ga)Se2 Solar Cells Applied in Tandem
Devices with a Perovskite Top Cell

T. Feurer, P. Reinhard, F. Fu, L. Kranz, B. Bissig,

S. Nishiwaki, S. Buecheler & A.N. Tiwari

EMPA, Diibendorf, Switzerland

Cu(In,Ga)Se2 Solar Cells on Flexible Ultra-Thin Glass
Substrates

A. Gerthoffer, F. Roux, F. Emieux, P. Faucherand,

H. Fournier, L. Grenet & S. Perraud

CEA, Grenoble, France

Fabrication of Cu(In,Ga)Se Solar Cells on Stainless Steel
Foils with Sol-Gel Barrier Layer

Y. Kamikawa-Shimizu & H. Shibata

AIST, Tsukuba, Japan

N. Yamada, Y. Yamamoto & S. Yamaguchi

Nippon Steel & Sumitomo Metal, Futtsu, Japan

Light Trapping in Thin Cu(In,Ga)Se2 Solar Cells on
Textured Polyimide Substrate

N. Bednar, N. Severino & N. Adamovic

Vienna University of Technology, Austria

Advanced Characterization and Defect Analysis of High
Efficient Solution Deposited Cu2ZnSn(S,Se)4 Solar Cells

S. Haal3, Y.E. Romanyuk, M. Werner,

M. Diethelm & A.N. Tiwari

EMPA, Dibendorf, Switzerland

Tin Sulfide for PV: a Reconfirmation of Potential
T.J. Whittles, W.M. Linhart, D. Hesp,

T.D. Veal & V.R. Dhanak

University of Liverpool, United Kingdom

L.A. Burton & A. Walsh

University of Bath, United Kingdom
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ORAL PRESENTATIONS 5B0.12

17:00 - 18:30  Monitoring and Performance

Chairpersons:

Christos Protogeropoulos
Phoenix Solar, Greece

Juergen Sutterlueti
Gantner Instruments, Austria

5B0.12.1 Tools for the High Penetration of PV Systems in the EU
Electrical Networks: Results of PYVCROPS Project
L. Narvarte
UPM, Madrid, Spain
L. Marroyo
UPNa, Pamplona, Spain
M. Collares-Pereira
University of Evora, Portugal
N. Tyutyuyndzhiev
Bulgarian Academy of Sciences, Sofia, Bulgaria
M.F. Conlon
Dublin Institute of Technology, Ireland
N.E. Bouzzan
ONEE, Casablanca, Morocco
E. Guelbenzu
Acciona energia, Sarriguren, Spain
R. Gonzalez
Ingeteam, Sarriguren, Spain
A. Desportes
RTone, Lyon, France
G. Simmonds
REDT, Dublin, Ireland
B. Wilkin
APERe, Brussels, Belgium

5B0.12.2 Monitoring and Fault Detection in Photovoltaic Systems
Based On Inverter Measured String |-V Curves
S. Spataru, D. Sera, T. Kerekes & R. Teodorescu
Aalborg University, Denmark

5B0.12.3 Experiences with a Performance Package for Multi-MW
PV Plants Based on Computations on Top of Monitoring
G. Miitter
Alternative Energy Solutions, Vienna, Austria
Y. Voronko
Vienna University of Technology, Austria
B. Kubicek, T. Krametz & P. Steirer
AIT, Vienna, Austria
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5B0.12.4 A New Generation of PV Monitoring System with High-
Grade Remote Diagnostics Based on Module Level
Monitoring and Integrated Yield Simulation

T. Kilper, C. Feser, U. Kirstein, D. Peters & K. von Maydell
NEXT ENERGY, Oldenburg, Germany

I. Kruse & S. Yilmaz

STORM Energy, Nuremberg, Germany

5B0.12.5 Uncertainties in PV Modelling and Monitoring
M. Richter, K. de Brabandere & A. Woyte
3E, Brussels, Belgium

5B0.12.6 DefectAnalysis of Installed PV-Modules - IR-Thermography
and in-String Power Measurement

C. Buerhop-Lutz & H. Scheuerpflug
ZAE Bayern, Erlangen, Germany

VISUAL PRESENTATIONS 5BV.4
17:00 - 18:30  Manufacturing Quality, Recycling and Sustainability.

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.

VISUAL PRESENTATIONS 2BV.8

17:00 - 18:30  Silicon Solar Cell Characterization and Modelling /
Industrial Aspects of c-Si Solar Cells

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.

EU PVSEC Welcome Reception
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WEDNESDAY, 16 September 2015

ORAL PRESENTATIONS 2CO.1

08:30 - 09:30

Silicon Heterojunction Solar Cells

Chairpersons:

2C0.1.1

2C0.1.2

2C0.1.3

2C0.14

38

Oliver Anspach (i)
PV Crystalox, Germany

Barbara Terheiden
University of Konstanz, Germany

Efficient Heterojunction Solar Cells on N-Type Epitaxial
Kerfless Silicon Wafers

E. Kobayashi & Y. Watabe

Choshu Industry, Sanyo Onoda, Japan

R. Hao & T.S. Ravi

Crystal Solar, Santa Clara, United States

Analysis of Different Front and Back TCO on Heterojunction
Solar Cells

D. Mufioz, F. Ozanne, P. Carroy,

A. Valla & P. Garcia-Linares

CEA, Le Bourget du Lac, France

G. Rodriguez

CEA, Grenoble, France

Efficient Electrodes for Back-Contacted Silicon
Heterojunction Solar Cells

A. Tomasi, B. Paviet-Salomon, A. Tajalli, J.P. Seif,
J. Geissbiihler, S.M. de Nicolas, N. Holm,

S. De Wolf & C. Ballif

EPFL, Neuchatel, Switzerland

S. Nicolay & M. Despeisse

CSEM, Neuchatel, Switzerland

D. Lachenal

Meyer Burger, Hauterive, Switzerland

B. Strahm

Roth&Rau, Hauterive, Switzerland

Process Development for Heterojunction IBC Cells on
Thin Silicon Foils Bonded to Glass

T. Bearda, H. Sivaramakrishnan Radhakrishnan,

E. Donercark, V. Depauw, C. Trompoukis,

K. Van Nieuwenhuysen, P. Choulat, L. Tous,

I. Sharlandzhiev, M. Xu, J. Govaerts, |. Gordon,

J. Poortmans & J. Szlufcik

imec, Leuven, Belgium

S.N. Granata

Total, Leuven, Belgium
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ORAL PRESENTATIONS 5CO.5

08:30 - 09:30

Solar Radiation

Chairpersons:

5C0.5.1

5C0.5.2

5C0.5.3

5C0.5.4

Wilfried van Sark
Utrech University, Netherlands

Christer Nyman
Soleco, Finland

Weather Sensitivity Analyses in Layout Planning
M. Bischoff & M. Dehler

Siemens, Munich, Germany

J. Leitner, K. Plociennik, K.-H. Kuefer & T. Fleuren
Fraunhofer ITWM, Kaiserslautern, Germany

Methodology for the Determination of Spectral
Characteristics of Solar Radiation on Earth's Surface
through Satellites and Radiative Transfer Model

R. Haag & A. Krenzinger

UFRGS, Porto Alegre, Brazil

Indoor and Outdoor Evaluation of Global Irradiance
Sensors

A. Driesse

PV Performance Labs, Freiburg, Germany

W. Zaaiman

European Solar Test Installation, Ispra, Italy

J.S. Stein

Sandia National Laboratories, Albuquerque, United States

Validation of the Next-Generation National Solar Radiation
Database for the US

M. Sengupta, A. Weekley, A. Habte & A. Lopez

NREL, Golden, United States

C. Molling

University of Wisconsin, Madison, United States

A. Heidinger

NOAA, Madison, United States
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ORAL PRESENTATIONS 1CO.9

08:30-09:30 Photonics
Chairpersons:
Yoshitaka Okada

University of Tokyo, Japan

M. Angeles Fernandez-Fenollosa (i)
UPV, Spain

1C0.9.1 Silicon Based Thin Film Tandem Solar Cells with Ultrathin
Resonant-Cavity-Enhanced a-Ge:H Bottom Cell Absorbers
V. Steenhoff, M. Vehse & C. Agert
NEXT ENERGY, Oldenburg, Germany

1C0.9.2 Photovoltaic Characteristics of Ultra-Thin Silicon Solar
Cells below 10 Nm
R. Miyazawa, T. Shoji, K. Kakushima, Y. Kataoka,
A. Nishiyama, N. Sugii, H. Wakabayashi, K. Tsutsuli,
K. Natori, H. lwai & H. Ohashi
Tokyo Institute of Technology, Yokohama, Japan

1C0.9.3 Multi-Resonant Light-Trapping: New Limits for Solar Cells
S. Collin, J. Goffard, A. Cattoni & C. Colin
CNRS, Marcoussis, France
C. Sauvan
CNRS, Palaiseau, France
P. Lalanne
University of Bordeaux, Talence, France
J.F. Guillemoles
CNRS, Chatou, France

1C0.9.4 Platinumand Iridium Metamaterials for Thermophotovoltaic
Selective Emitters
N. Pfiester, N. Naka & T.E. Vandervelde
Tufts University, Medford, United States
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ORAL PRESENTATIONS 5CO0.13

08:30 - 09:30 PV Module Characterisation Techniques

Chairpersons:

Ana Rosa Lagunas
CENER, Spain

Johanes Meier (i)
TEL Solar, Switzerland

5C0.13.1 Investigation on Snail Track Formation, Degradation
Mechanisms and Raman Spectroscopic Examination of
the Corrosion Products
J. Bierbaum, D. Philipp, S. Stecklum, I. Dirr & K.-A. Weil3
Fraunhofer ISE, Freiburg, Germany

5C0.13.2 Innovative Approach for the Failure Analysis of Damaged
PV-Modules: Non-Destructive Module Characterisation
Combined with in Depth Material Analysis
G.C. Eder & R. Vizcaya
OFl, Vienna, Austria
R. Ebner, B. Kubicek & K.A. Berger
AlIT, Vienna, Austria
H. Sonnleitner
ENcome Energy Performance, Villach, Austria
A. Angerer
InfraTec, Kapfenberg, Germany

5C0.13.3 Monitoring Inhomogeneities Through Initial Operation of
Thin-Film Photovoltaic Modules

M. Bokalic, R. Kimovec, B. Kirn, K. Brecl & M. Topic
University of Ljubljana, Slovenia

5C0.13.4 Evaluation of Uncertainty in Electroluminescence Imaging
of PV Devices due to Optical and Perspective Distortions
K. Bedrich, M. Bliss, T.R. Betts & R. Gottschalg
Loughborough University, United Kingdom

VISUAL PRESENTATIONS 3CV.1

08:30-09:30 Thin Film Si Cells and Modules

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.
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PLENARY SESSION 3CP.1

09:50 - 11:10

Thin-Film Cells and Modules

Chairpersons:

3CP.1.1

3CP.1.2

3CP.1.3

3CP.1.4
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Susanne Siebentritt
University of Luxembourg, Luxembourg

Progress & Challenges in Thin-Film Silicon
Photovoltaics: Heterojunctions & Multijunctions

K. Yamamoto, Osaka, Japan

Progress in High-Efficiency Cu(In,Ga)Se2 Cells and
Modules on Glass and Flexible Substrates

M. Powalla, W. Witte, P. Jackson, D. Hariskos, S. Paetel,

E. Lotter, R. Wirz, F. Kessler, W. Hempel, R. Menner,

T.M. Magorian-Friedlmeier, O. Kiowski, A. Bauer,

S. Spiering & W. Wischmann

ZSW, Stuttgart, Germany

Unlocking High Performance Potential of CdTe Based Thin
Film Solar Devices

Z. Zhao & M. Gloeckler

First Solar, Perrysburg, United States

Atomic Layer Deposition of TiO2 Compact Layers for
Flexible Mesostructured Perovskite Cells and Modules
on Plastics

V. Zardetto, W.M.M. Kessels & M. Creatore

University of Technology, Eindhoven, Netherlands

F. di Giacomo, A. d‘Epifanio, S. Licoccia,

A. di Carlo & T.M. Brown

University of Rome I, Italy

Conference Programme
WEDNESDAY, 16 SEPTEMBER 2015

ORAL PRESENTATIONS 4CP.2

11:10-12:10

Terrestrial Concentrator Systems and Space Solar
Generators

Chairpersons:

4CP.2.1

4CP.2.2

Andreas W. Bett
Fraunhofer ISE, Germany

Keynote Presentation: NGCPV: a New Generation of
Concentrator Photovoltaic Cells, Modules and Systems
(a Final Review)

A. Datas, A.B. Cristobal, G. Sala, I. Anton Hernandez,
J.C. Mifiano, P. Benitez, A. Marti Vega & A. Lugue
UPM, Madrid, Spain

A.W. Bett & G. Siefer

Fraunhofer ISE, Freiburg, Germany

N.J. Ekins-Daukes

Imperial College London, United Kingdom

F. Roca & C. Cancro

ENEA, Portici, Italy

I. Luque-Heredia

BSQ Solar, Madrid, Spain

W. Warmuth

PSE, Freiburg, Germany

M. Baudrit

CEA, Le Bourget du Lac, France

Y. Okada & M. Sugiyama

University of Tokyo, Japan

Y. Hishikawa

AIST, Tsukuba, Japan

T. Takamoto

SHARP, Nara, Japan

K. Araki

Daido Steel, Nagoya, Japan

A. Fukuyama, K. Nishioka & H. Suzuki

University of Miyazaki, Japan

N. Kuze & Y. Moriyasu

Asahi Kasei, Shizuoka, Japan

T. Kita

Kobe University, Japan

A. Kotagiri

Takano, Tokyo, Japan

N. Kojima & M. Yamaguchi

TTI, Nagoya, Japan

Invited Plenary Presentation
C. Signorini
ESA-ESTEC, Noordwijk, Netherlands
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ORAL PRESENTATIONS 2CO.2

13:30 - 15:15

Metallization

Chairpersons:

2C0.21

2C0.2.2

2C0.2.3

2C0.2.4

2C0.2.5

44

Richard Russell
imec, Belgium

Jorg Muller
Hanwha Q CELLS, Germany

Progress on Industrial Solar Cell Front Side
Metallization by Parallel Dispensing Technology
M. Pospischil, M. Kuchler, M. Klawitter, R. Efinger,
A. Padilla, H. Gentischer, F. Clement, D. Biro,

R. Preu & C. Rodriguez

Fraunhofer ISE, Freiburg, Germany

M. Konig & M. Horteis

Heraeus, Hanau, Germany

L. Wende

ASYS, Dornstadt, Germany

A. Mette

Hanwha Q CELLS, Bitterfeld-Wolfen, Germany

Cu Based Solar Cell Contacts Formed by High Throughput
Inline Plating Technology

J. Horzel, N. Bay & H. Kihnlein

RENA, Freiburg, Germany

Y. Yuan & P.J. Verlinden

Trina Solar Energy, Changzhou, China

Development and Implementation of a Plated and
Solderable Metallization on 15.6x15.6 cm2 IBC Cells

S. Singh, B. O’Sullivan, L. Tous, R. Russell, M. Debucquoy,
J. Szlufcik & J. Poortmans

imec, Leuven, Belgium

M. Kyuzo

Kyocera, Higashiomi, Japan

Overcoming Issues with Copper Plated Contacts for Large-
Scale Manufacturing

A. Wenham, C.M. Chong, S. Wang, J. Ji, Z. Shi, L. Mai,

A. Sugianto, S.R. Wenham, A. Barnett & M.A. Green
UNSW, Sydney, Australia

Solar Cells with Diverse Metallization Schemes Enabled by
SmartWire Connection Technology for Module Integration
Y. Yao, T. Soderstrom, D. Habermann & A. Richter

Meyer Burger, Gwatt, Switzerland

2C0.2.6

Conference Programme
WEDNESDAY, 16 SEPTEMBER 2015

P. Papet

Meyer Burger Research, Hauterive, Switzerland
J. Hermans

Roth & Rau, Eindhoven, Netherlands

Foil Metallization Process for PERC Solar Cells towards
Industrial Feasibility

M. Graf, D. Eberlein, H. Nagel, J. Nekarda & R. Preu
Fraunhofer ISE, Freiburg, Germany

R. Bohme

InnoLas Systems, Krailling, Germany

A. Streek

Laser Institute, Mittweida, Germany

ORAL PRESENTATIONS 3CO.6

13:30 - 15:15

Advanced Analysis Methods

Chairpersons:

3C0.6.1

3C0.6.2

3C0.6.3

Bernhard Dimmler
Manz, Germany

Edgardo Saucedo
IREC, Spain

Dependence of Photovoltage on Incident Light Wavelength
Investigated by Photo-Assisted Kelvin Probe Force
Microscopy on Cu(ln,Ga)Se2 Solar Cells

H. Yong & T. Takahashi

University of Tokyo, Japan

T. Minemoto

Ritsumeikan University, Shiga, Japan

Photocurrent Collection Efficiency Mapping of CIGS
Solar Modules by a Differential Luminescence Imaging
Technique

V. Huhn, A. Gerber, B.E. Pieters, Y. Augarten & U. Rau
Forschungszentrum Jiilich, Germany

Origins of Shunt Signals of Cu(in,Ga)Se2 Solar Cells
Investigated by Two-Dimensional Simulations

M. Richter, F.-S. Babbe, S.J. Heise, J. Ohland & I. Riedel
University of Oldenburg, Germany

A. Vetter

ZAE Bayern, Erlangen, Germany
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3C0.6.4

3C0.6.5

3C0.6.6

Advanced Characterization of Cu(In,Ga)(Se,S)2 Thin Film
Modules Based on Imaging and Mapping Techniques

T. Lavrenko, K. Marzinzig & T. Walter

Ulm University of Applied Sciences, Germany

B. Plesz

Budapest University of Technology and Economics,
Hungary

Electroluminescence Study of Cu2ZnSn(S,Se)4 and
Cu(in,Ga)Se2 Thin Film Solar Cells

M.A. Halim, M.M. Islam, X. Luo, T. Sakurai & K. Akimoto
University of Tsukuba, Japan

N. Sakai, T. Kato & H. Sugimoto

Solar Frontier, Tokyo, Japan

H. Tampo, H. Shibata & S. Niki

AIST, Tsukuba, Japan

Comparison of Surface Composition, Electronic Properties,
and Solar Cell Performance of UHV-Transferred and Air
Exposed CIGSe Thin Film Solar Cell Absorbers

W. Calvet, B. Umsiir, A. Steigert, |. Lauermann, B. Chacko,
V. Parvan, T. Olar, K. Prietzel, H. Allaf Navirian, S. Brunken,
C.A. Kaufmann, D. Greiner, T. Unold & M.C. Lux-Steiner
HZB, Berlin, Germany

ORAL PRESENTATIONS 1CO.10

13:30 - 15:15

New Concepts

Chairpersons:

1C0.10.1

1C0.10.2
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Masakazu Sugiyama
University of Tokyo, Japan

Marin Rusu
HZB, Germany

Prototype of adouble-heterojunction hot carrier solar cell
I. Konovalov & V. Emelianov
University of Applied Sciences Jena, Germany

Can Resonant Tunneling Diodes Be Used for Hot-Carrier
Solar Cells?

Y. Takeda

Toyota Central R&D Labs, Nagakute, Japan

A. Ichiki, Y. Kusano & T. Motohiro

Nagoya University, Japan

N. Sugimoto

Toyota Central, Nagakute, Japan

1C0.10.3

1C0.10.4

1C0.10.5

1C0.10.6

Conference Programme
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Performance Improving Study of Crystalline Silicon
Solar Cell Depending on the Locations of Luminescent
Down-Shifting and Optical Reflectance Using Eu-Doped
Phosphor Particles Coated on the Antireflective TiO2
Layer

W.-J. Ho, G.-C. Yang, Y.-T. Shen, C.-H. Hu & Y.-J. Deng
NTUT, Taipei, Taiwan

Investigation of Tunnel Junction Architectures for IlI-V/Si
Tandem Solar Cells

G. Hamon

TOTAL, Paris la Defense, France

R. Cariou, W. Chen & P. Roca i Cabarrocas

CNRS, Palaiseau, France

R. Lachaume, J. Alvarez & J.-P. Kleider

CNRS, Gif-sur-Yvette, France

J. Decobert & K. Louarn

CNRS, Marcoussis, France

Quantitative Optical Spectroscopy of QDs Intermediate
Band Solar Cells

P. Rale, B. Behaghel, D. Ory, L. Lombez & J.F. Guillemoles
CNRS, Chatou, France

A. Delamarre

CNRS, Tokyo, Japan

N. Vandamme & S. Collin

CNRS, Marcoussis, France

R. Tamaki, Y. Shoji & Y. Okada

University of Tokyo, Japan

All-Silicon Energy Storage (ASES)

A. Datas, A. Marti Vega, C. del Cafiizo & A. Luque
UPM, Madrid, Spain
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ORAL PRESENTATIONS 5CO.14

13:30 - 15:15  Bifaciality, Soiling, Shading

Chairpersons:

Kristian Peter
ISC Konstanz, Germany

Khalid Radouane
EDF EN, France

5C0.14.1 A Study of Several Thin-Film Technologies Performance
under Desert Environmental Conditions in Qatar
D. Martinez, B. Figgis & A. Abdallah
Qatar Foundation, Doha, Qatar
T. Mirza
Green-Gulf, Doha, Qatar

5C0.14.2 Detection of Roof Shading for PV Based on Lidar Data
Using a Multi-Modal Approach
D. Palmer, B. Goss, I. Cole, T. Betts & R. Gottschalg
Loughborough University, United Kingdom

5C0.14.3 Determining Direct Irradiation on Surfaces in a Complex
Urban Environment for BIPV Installation
R. Bheemireddy, R.A.C.M.M. van Swaaij & M. Zeman
Delft University of Technology, Netherlands

5C0.14.4 Key Elements in the Design of Bifacial PV Power Plants
A. Lindsay, P. Dupeyrat & B. Binesti
EDF R&D, Moret-sur-Loing, France
E. Lutun
EDF EN, Colombiers, France
K. Radouane
EDF EN, Paris, France

5C0.14.5 Spatiotemporal Model Comparing Dust Mitigation
Technologies for Solar Photovoltaics with Applications
in Saudi Arabia
S. Algatari, A. Alfaris & A. Alhassan
CCES, Cambridge, United States
O. L. de Weck
MIT, Cambridge, United States

5C0.14.6 Realistic Yield Expectations for Bifacial PV Systems —
an Assessment of Announced, Predicted and Observed
Benefits
C. Reise & D. Dirnberger
Fraunhofer ISE, Freiburg, Germany
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VISUAL PRESENTATIONS 5CV.2

13:30-15:15 PV Modules

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.

ORAL PRESENTATIONS 2CO.3

15:15-16:45 n-Type Silicon Solar Cells

Chairpersons:

Arthur W. Weeber
ECN, Netherlands

Joachim John
imec, Belgium

2C0.3.1 Industrial n-Type PERL Cells with Screen Printed Front
Side Electrodes Approaching 21% Efficiency
U. Jager, B. Steinhauser, J. Benick,
J.-F. Nekarda & M. Hermle
Fraunhofer ISE, Freiburg, Germany
S.Y. Chong, J. Lam, R. Steeman & J. Rostan
REC Solar, Singapore, Singapore

2C0.3.2 Boron Emitter Optimization of n-Type Back Junction PERT
Solar Cells with Atmospheric Pressure Chemical Vapor
Deposition
T. Kim, Y.S. Choi, J. Cho, H.N.R. Shin, J. Lee, J. Lee, H. Oh,
M.-I. Hwang & E.-C. Cho
Hyundai Heavy Industries, Yongin-si, Korea South

2C0.3.3 Comparison of Bifacial and Monofacial Large-Arean-Type
Si Solar Cells from 100 pm Thin Wire-Sawn Wafers
Y. Schiele, G. Hahn & B. Terheiden
University of Konstanz, Germany

2C0.3.4 Modeling and Mass Production High Efficiency N-Type
Solar Cells with Selective Back Surface Field
J. Wang, C. Wu, W. Yang, F. Lang, W. Zhang,
Z. Hu & J. Xiong
Yingli Green Energy, Baoding, China
Y. Gao, J. Yang & J. Li
Applied Materials, Shanghai, China
J. Graff, C.E. Dubé & Q. Zhai
Applied Materials, Gloucester, United States
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2C0.3.5

2C0.3.6

One-Step Selective n++/n+ Diffusion and BSF Formation
for n-Type Front-Junction Solar Cells

Y. Sheng, J. Sheng, Y. Yuan, W. Cai, W. Wang, C. Zhang,

Z. Feng & P.J. Verlinden

Trina Solar Energy, Changzhou, China

Beyond 22% Large Area n-Type Silicon Solar Cells with
Front Laser Doping and a Rear Emitter

A. Uruena de Castro, M. Aleman, E. Cornagliotti,

A. Sharma, J. Deckers, M. Haslinger, L. Tous, R. Russell,

J. John, F. Duerinckx & J. Szlufcik

imec, Leuven, Belgium

Y. Yao & T. Soderstrém

Meyer Burger, Gwatt, Switzerland

ORAL PRESENTATIONS 3CO.7

15:15 - 16:45

Perovskite Solar Cells

Chairpersons:

3C0.7.1

3C0.7.2

3C0.7.3
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Ricardo Po
Eni spa, Italy

Christophe Ballif
CSEM, Switzerland

Challenges and Opportunities for Organic-Inorganic
Halide Perovskite Solar Cells

L. Tinker

U.S. Dept. of Energy, Washington, United States

Overcoming Instability and |-V Hysteresis to Achieve
Accurate Efficiency Measurements of Perovskite Solar
Cells at Standard Test Conditions

R. Dunbar, K.F. Anderson, T.W. Jones, G.J. Wilson & C. Fell
CSIRO Energy Flagship, Mayfield West, Australia

Real-Time XRD Monitoring of Phases Formed during
Growth of Co-Evaporated Perovskite Thin Films

J. Borchert, H. Boht, P. Pistor, W. Franzel,

R. Scheer & R. Csuk

Martin Luther University, Halle, Germany

T. Brenner

University of Potsdam, Germany

3C0.7.4

3CO.7.5

3C0.7.6
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Organometallic Halide Perovskite Solar Modules by Laser
Scribing Patterning Technology

L. Léfgren, S.-J. Moon, J.-H. Yum, L. Sansonnens,

M. Benkhaira, D. Sacchetto, S. Nicolay & J. Bailat

CSEM, Neuchatel, Switzerland

A. Walter & C. Ballif

EPFL, Neuchétel, Switzerland

Towards a Roll-to-Roll Up-Scaling of Perovskite Solar
Cell Manufacturing by Slot Die Coating: a Study on the
Crystallization and Stability of the Perovskite Layer

F. di Giacomo & T.M. Brown

University of Rome I, Italy

A. Langen, H. Gorter, H. Akkerman & P. Groen

TNO, Eindhoven, Netherlands

Stability of Polycrystalline CH3NH3PbI3 Perovskites
Probed by Optical Absorption and Conductivity

J. Holovsky, A. Purkrt, Z. Remes, N. Neykova, M. Miller,

M. Ledinsky, J. Kocka & T.H. Stuchlikova

ASCR, Prague, Czech Republic

B. Niesen, P. Loper, S. De Wolf & C. Ballif

EPFL, Neuchatel, Switzerland

ORAL PRESENTATIONS 1CO.11

15:15 - 16:45

Advanced PV Module Materials and Concepts

Chairpersons:

1C0.11.1

1C0O.11.2

Guy Beaucarne
Dow Corning, Belgium

Harry Wirth
Fraunhofer ISE, Germany

Module Integration of Solar Cells with Diverse Metallization
Schemes Enabled by SmartWire Connection Technology
Y. Yao, T. Séderstrom, D. Habermann & A. Richter

Meyer Burger, Gwatt, Switzerland

P. Papet

Meyer Burger, Hauterive, Switzerland

J. Hermans

Roth & Rau, Eindhoven, Netherlands

Modelling and Verification of Mechanical Stress Induced
by Soldering of Wires for Multi Busbar Interconnection
L.C. Rendler, J. Walter, T. Geipel & U. Eitner

Fraunhofer ISE, Freiburg, Germany

M. Volk & C. Ebert

Gebr. Schmid, Freudenstadt, Germany
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1C0.11.3 Performance and Reliability of Different Anti-Reflective
Coated Glass for PV Modules
X. Pan, S. Zhang, J. Xu, Z. Feng & P.J. Verlinden
Trina Solar Energy, Changzhou, China

1C0.11.4 “TPedge”: Qualification of a Gas-Filled, Encapsulation
Free Glass-Glass Photovoltaic Module Concept
M. Mittag, |. Haedrich, U. Eitner & H. Wirth
Fraunhofer ISE, Freiburg, Germany

1CO.11.5 Light Trapping Film for Bifacial Applications
B.B. Van Aken, J.A.M. Van Roosmalen, L.A.G. Okel,
I.G. Romijn & G.J.M. Janssen
ECN, Petten, Netherlands
M. Mrcarica, K. Du Mong, M. Rooijmans & C. Panofen
DSM Advanced Surfaces, Urmond, Netherlands

1C0O.11.6 SmartPVModule Topology with aSnake-Like Configuration
M.-I. Baka & D. Soudris
NTUA, Athens, Greece
F. Catthoor
imec, Leuven, Belgium

ORAL PRESENTATIONS 5CO.15

15:15-16:45 Infrared Imaging

Chairpersons:

Manfred Bachler
PerVorm, Germany

Matthias Grottke
WIP - Renewable Energies, Germany

5C0.15.1 Standardization of Infrared Imaging of Photovoltaic Plants
in Operation
E. Schubert, U. Siegfriedt & R. Haselhuhn
DGS, Berlin, Germany
B. Weinreich & B. Schauer
HaWe Engineering, Gauting-Hausen, Germany

5C0.15.2 Fault Diagnosis and Classification of Large-Scale
Photovoltaic Plants through Aerial Orthophoto Thermal
Mapping
J.A. Tsanakas, A. Plissonnier G. Vannier,
D.L. Ha & F. Barruel
CEA, Le Bourget-du-Lac, France
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5C0.15.3 Characterization of Defects in PV-Modules by Their
Temperature Development Using IR-Thermography
C. Buerhop-Lutz & H. Scheuerpflug
ZAE Bayern, Erlangen, Germany

5C0.15.4 Correlation between the Monitoring Data of a Photovoltaic
Power Plant and Module Defects Detected by Drone-
Mounted Thermography
M. Dalsass
ZAE Bayern, Hof, Germany
H. Scheuerpflug
ZAE Bayern, Erlangen, Germany
M. Maier
IBC Solar, Bad Staffelstein, Germany
C.J. Brabec
University of Erlangen-Nuremberg, Germany

5C0.15.5 Post Processing Technique for Thermo-Graphic Images
Provided by Drone Inspections
G. Leotta, P.M. Pugliatti, A.G.F. Di Stefano,
F. Aleo & F. Bizzarri
ENEL, Catania, Italy

5C0.15.6 Infrared (IR) Drone for Quick and Cheap PV Inspection
U. Muntwyler, M. Lanz & E. Schipbach
BUAS, Burgdorf, Switzerland

VISUAL PRESENTATIONS 4CV.3

15:15-16:45 Concentrator and Space Applications for Multi-
Junction Solar Cells

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.

PROGRAMME



PROGRAMME

Conference Programme
WEDNESDAY, 16 SEPTEMBER 2015

ORAL PRESENTATIONS 2C0O.4

17:00 - 18:30

Junction Formation

Chairpersons:

2C0.4.1

2C0.4.2

2C0.4.3

2C0.4.4

2C0.45

2C0.4.6

54

Caroline Boulord (i)
Dow Corning, Belgium

Paul A. Basore
NREL, United States

Status and Perspective of Emitter Formation by POCI3-
Diffusion

A. Wolf, A. Kimmerle, S. Werner, S. Maier, U. Belledin,

S. Meier, T. Fellmeth & D. Biro

Fraunhofer ISE, Freiburg, Germany

Low Pressure Diffusions for High Quality Emitter Formation
in Advanced p- and n-Type Solar Cells

A. Piechulla, S. Denzer, T. Zhou & W. JooRR

centrotherm photovoltaics, Blaubeuren, Germany

V.D. Mihailetchi, S. Eisert & R. Harney

ISC Konstanz, Germany

Annealing Temperature Reduction for Non-Mass Analyzed
Boron Implantation

V. Bhosle, T. Miller, J. Graff & N. Bateman

Applied Materials, Gloucester, United States

Implanted and Co-Annealed Bifacial n-type PERT Solar
Cells Metallized by Co-Plating — The CoCo Cell

J. Benick, J. Bartsch, U. Jager, M. Kamp, B. Steinhauser,

A. Brand, R. Muller, S. Gutscher, M. Hermle & S.W. Glunz
Fraunhofer ISE, Freiburg, Germany

Epitaxially Grown Emitters and Emitters Diffused from the
Gas Phase for High Efficiency Solar Cells

S. Lindekugel, T. Rachow, N. Milenkovic, B. Steinhauser,

J. Benick, S. Janz & S. Reber

Fraunhofer ISE, Freiburg, Germany

Advanced Doping Profiles by Selective Epitaxy in n-Type
PERT Cells

M. Récaman-Payo, |I. Kuzma Filipek, F. Duerinckx, Y. Li,

E. Cornagliotti, A. Uruena de Castro, A. Sharma, L. Tous,

R. Russell, J. Szlufcik & J. Poortmans

imec, Leuven, Belgium

A. Hajjiah

Kuwait University, Safat, Kuwait
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ORAL PRESENTATIONS 3CO.8

17:00 - 18:30

Organic Solar Cells

Chairpersons:

3C0.8.1

3C0.8.2

3C0.8.3

3C0.84

G. Graditi
ENEA, Portici, Italy

A. Swingler (i)
Schneider Electric, Burnaby, Canada

Highly Accelerated Life Time Testing via Extreme
Illumination at Controlled Temperature for Thin Film Solar
Cells

A. Vetter

ZAE Bayern, Erlangen, Germany

K. Burlafinger, M. Woiton & C.J. Brabec

University of Erlangen-Nuremberg, Germany

Accelerated Ageing Test of OPV Mini-Modules: Study of
the Electrical Performances after Exposure at Different
Humidity, Irradiance and Temperature Conditions

G. Bardizza, A. Loi, H. Milllejans, T. Sample & E. Dunlop
European Commission DG JRC, Ispra, Italy

ALABO - Advanced Laser Ablation on Barrier Films for
Organic and Large Area Electronic Devices
U. Klotzbach & W. Grahlert

Fraunhofer IWS, Dresden, Germany

K. Walzer

Heliatek, Dresden, Germany

M. Grimm & B. Keiper

3D-Micromac, Chemnitz, Germany

M. Sentis

CNRS, Marseille, France

J. Kosiec

Sorter, Radom, Poland

R. Mandamparambil

TNO, Eindhoven, Netherlands

High Performance PTB7:PC71BM Solar Cells on Flexible
Glass

P. Mantilla-Perez, N. Formica, D.S. Ghosh, D. Janner,

T.L. Chen, V. Pruneri & J. Martorell

ICFO, Castelldefels, Spain

M. Huang & S. Garner

Corning, United States
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3C0.8.5

3C0.8.6

Organic and Printed Photovoltaics: Process and In-Line
Optical Monitoring

S. Logothetidis, A. Laskarakis,

C. Kapnopoulos & E. Mekeridis

Aristotle University of Thessaloniki, Greece

Performance Optimization of P3HT:PCBM Solar Cells by
Controlling Active Layer Thickness

B. Kadem, A. Hassan & W. Cranton

Sheffield Hallam University, United Kingdom

ORAL PRESENTATIONS 5CO.12

17:00 - 18:30

Grid Interface and Energy Management

Chairpersons:

5C0.12.1

5C0.12.2

5C0.12.3

5C0.12.4

5C0.12.5
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Jann Binder
ZSW, Germany

Oliver Mayer
GE Global Research, Germany

Optimization of the Site for a Carport with a PV System
Concept for Electric Vehicles

J. Birtel & H. te Heesen

Environmental Campus Birkenfeld, Germany

Solar Eclipse 20th March 2015: Analysis and possible
future implications for events of this kind
N. Kreifels, Fraunhofer ISE, Freiburg, Germany

Analysis of Voltage Fluctuation and Flicker on Distribution
Networks with Significant PV Installations

M.F. Conlon, S. Pukhrem, K. Sunderland & M. Basu

Dublin Institute of Technology, Ireland

Grid Feed-in Behavior of Distributed PV Battery Systems

J. Weniger, J. Bergner, T. Tjaden & V. Quaschning
Berlin University of Applied Sciences, Germany

Validation of Energy Management Strategies for PV Plants
with Li-lon Batteries

A. Padros & E. Guelbenzu

Acciona Energia, Sarriguren, Spain

J. Marcos & I. de la Parra

Public University of Navarre, Pamplona, Spain

5C0.12.6
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Costs of Residential Solar PV Plants in Distribution Grid
Networks

S.B. Kjeer

Danfoss Solar Inverters, Nordborg, Denmark

G. Yang & J. Ostergaard

DTU, Lyngby, Denmark

H.H. Ipsen

@stkraft, Renne, Denmark

K.H.B. Frederiksen

EnergiMidt, Silkeborg, Denmark

ORAL PRESENTATIONS 5CO.16

17:00 - 18:30

Potential Induced Degradation (PID) and Light
Induced Degradation (LID) of PV modules

Chairpersons:

5C0.16.1

5C0.16.2

5C0.16.3

5C0.16.4

Tom Betts
Loughborough University, United Kingdom

Hartmut Nussbaumer
Zurich University of Applied Sciences, Switzerland

Potential-Induced Degradation: Measurement and
Modeling of Progression under Actual Field Conditions
C. Taubitz, M. Krober, M. Schiitze, D. Bu & M.B. Kéntopp
Hanwha Q CELLS, Bitterfeld-Wolfen, Germany

Improvement of a Prediction Model for Potential Induced
Degradation by Better Understanding the Regeneration
Mechanism

S. Koch, J. Berghold, C. Hinz & P. Grunow

PI Berlin, Germany

S. Krauter

University of Paderborn, Germany

Evaluation of Recovery Methods After Potential Induced
Degradation of PV Modules

P. Lechner, S. Hummel & J. Schnepf

ZSW, Stuttgart, Germany

Quantitative Assessment of the Local Leakage Currentin
PV Modules for Degradation Prediction

H. Nagel, M. Glatthaar & S.W. Glunz
Fraunhofer ISE, Freiburg, Germany
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5C0.16.5 A New Light Induced Volume Degradation Effect of mc-Si
Solar Cells
P. Engelhart, F. Kersten, H.-C. Ploigt, F. Stenzel, K. Petter,
A. Stekolnikov, T. Lindner, M. Bartzsch, M. Scherff,
A. Szpeth & J.W. Mulller
Hanwha Q CELLS, Bitterfeld-Wolfen, Germany
J. Heitmann
Freiberg University of Technology, Germany

5C0.16.6 Natural Recovery from LID: Regeneration under Field
Conditions
K. Lee, M.-S. Kim, D.-H. Kyeong, J.-K. Lim, J.-H. Ahn,
M.-I. Hwang & E.-C. Cho
Hyundai Heavy Industries, Yongin-si, Korea South

VISUAL PRESENTATIONS 2CV.4
17:00 - 18:30  Silicon Solar Cell Improvements

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.

EU PVSEC Dinner
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THURSDAY, 17 September 2015

ORAL PRESENTATIONS 2D0O.1

08:30-09:30 Luminescence Characterization

Chairpersons:

Martin C. Schubert
Fraunhofer ISE, Germany

Thorsten Trupke
UNSW, Australia

2D0.1.1 Physical Modelling of Luminescence Spectrafrom Silicon

D. Macdonald, H.T. Nguyen & S.Y. Lim
ANU, Canberra, Australia

2D0.1.2 Luminescence Imaging Analysis of Light Trapping in
Crystalline Silicon PV Modules
Z. Liu, Y. S. Khoo, V. Shanmugan, R. Stang|,
A.G. Aberle & J. Wong
SERIS, Singapore, Singapore
I.M. Peters
MIT, Cambridge, United States

2D0.1.3 Application of Carrier De-Smearing of PL Images on
Silicon Wafers
S.P. Phang, H. Sio & D. Macdonald
ANU, Canberra, Australia

2D0.1.4 Voc Evaluation of Solar Cells and Modules Using Absolute
El Images
T. Mochizuki, J. Mitchell & H. Takato
AIST, Koriyama, Japan
C. Kim, Z. Lin, M. Yoshita & H. Akiyama
The University of Tokyo, Kashiwa, Japan
S. Chen
East China Normal University, Shanghai, China
Y. Kanemitsu
Kyoto University, Japan
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ORAL PRESENTATIONS 7D0O.5
08:30-09:30 PV Markets around the World
Chairpersons:

Thomas Nordmann
TNC Consulting, Switzerland

Gaetan Masson
Becquerel Institute, Belgium

7D0.5.1 Trends in Photovoltaic Applications - the Latest Survey
Results on PV Markets and Policies from the IEA PVPS
Programme
G. Masson
IEA PVPS, Brussels, Belgium
P. Husser
Nova Energie, Aarau, Switzerland
V. Salas
UC3M, Leganés, Spain
R. Margolis
NREL, Golden, United States
I. Kaizuka
RTS, Tokyo, Japan

7D0.5.2 Latest Developments in Global Installed Photovoltaic
Capacity and Hidden Growth Markets
C. Werner
Hanergy, Berlin, Germany
A. Gerlach
Hanwha Q CELLS, Bitterfeld-Wolfen, Germany
C. Breyer
Lappeenranta University of Technology, Finland

7D0.5.3 PV Market Status in Japan —Challenges and Opportunities

H. Matsukawa, H. Yamaya, T. Ohigashi, I. Kaizuka & O. Ikki
RTS, Tokyo, Japan

7D0O.5.4 Solar PV Grid Integration: Challenges in India After Grid
Parity
G. Gupta
MNIT, Deoli, India
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ORAL PRESENTATIONS 5D0O.9

08:30-09:30 Long-Term PV Module Performance and Climatic

Stress
Chairpersons:

Ralph Gottschalg
Loughborough University, United Kingdom

William Gambogi
DuPont, United States

5D0.9.1 Module Characterisation of a Roof Integrated PV
System After a 12-Years Operation in the Swiss
Midlands
S. Dittmann, T. Friesen & F. Frontini
SUPSI, Canobbio, Switzerland
U. Wolfer
Swiss Federal Office of Energy, Bern, Switzerland

5D0.9.2 Degradation and Reliability of Fielded c-Si PV Modules
over 20 Years in China

X. Dong, H. Wang, Y. Jin, J. Huang & H. Shen
ShunDe SYSU Institute for Solar Energy, Foshan, China

5D0.9.3 Analysis of Crystalline Silicon PV Modules After 30 Years
of Outdoor Exposure

J. Lopez, A. Pozza & T. Sample
European Commission, Ispra, Italy

5D0.9.4 Environmental Stress Potentials of Different Climatic
Regions

M. Owen-Bellini, J. Zhu, T.R. Betts & R. Gottschalg
Loughborough University, United Kingdom

ORAL PRESENTATIONS 3DO.13
08:30 - 09:30 Light Management
Chairpersons:

Paola Delli Veneri
ENEA, ltaly

Marko Topic
University of Ljubljana, Slovenia
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3D0.13.1

3D0.13.2

3D0.13.3

3D0.13.4

IN203:H Transparent Conductive Oxides Prepared by
Atomic Layer Deposition for Application in Passivated
Contacts

B. Macco, H.C.M. Knoops, M.F. Vos, Y. Kuang,

M.A. Verheijen & W.M.M. Kessels

Eindhoven University of Technology, Netherlands

Nano-Imprint Textured Intermediate Reflectors for
Advanced Light Management in Multi-Junction Solar Cells
F. Lentz, M. Ghosh & M. Meier

Forschungszentrum, Julich, Germany

U.-W. Paetzold, A. Hoffmann, M. Smeets,

5DP.1.1

Ultrathin C-Si Solar Cells with Inverted Nanopyramids
Array

A. Gaucher, A. Cattoni, I. Massiot, C. Dupuis & S. Collin
CNRS, Marcoussis, France

W. Chen, R. Cariou, M. Foldyna & P. Roca i Cabarrocas
CNRS, Palaiseau, France

L. Lalouat, E. Drouard & C. Seassal

INL, Ecully, France

5DP.1.2

5DP.1.3

When Nanophotonics Meet Thin Crystalline-Silicon
Photovoltaics

V. Depauw, C. Trompoukis, |. Gordon & J. Poortmans
imec, Leuven, Belgium

O. El Daif

Qatar Foundation, Doha, Qatar

L. Lalouat, H. Ding, J. Liu, R. Orobtchouk, F. Mandorlo,
A. Fave, C. Seassal & E. Drouard

Centrale Lyon, Ecully, France

A. Harouri

Centrale Lyon, Palaiseau, France

W. Chen, M. Foldyna & P. Roca i Cabarrocas

CNRS, Palaiseau, France

J. Miiller, A. Mayer, A. Herman & O. Deparis
University of Namur, Belgium

K.D. Lee & R. Jiawook

Obducat Technologies, Lund, Sweden

I. Massiot & A. Dmitriev

Chalmers University, Goteborg, Sweden

5DP.1.4

VISUAL PRESENTATIONS 3DV.1

08:30 - 09:30

CdTe, CIS and Related Thin Film Devices |

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.
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PLENARY SESSION 5DP.1

Reliability and Life Cycle Analysis of PV Modules,
Irradiance Forecasting and Integration of PV Systems

Chairpersons:

Ulrike Jahn
TOV Rheinland, Germany

Keynote Presentation: PV Module Reliability: How Can
We Improve It?

J. Wohlgemuth & S.R. Kurtz

NREL, Golden, United States

Review and Status - Life Cycle Analysis of PV Modules
M. de Wild-Scholten
Groet, Netherlands

Comparison of Irradiance Forecasts Based on Numerical
Weather Prediction and Satellite Data for Central and
Northern Europe

E. Lorenz, J. Kilhnert & D. Heinemann

University of Oldenburg, Germany

K.P. Nielsen

Danish Meteorological Institute, Copenhagen, Denmark

J. Remund & S.C. Miller

Meteotest, Bern, Switzerland

W. Traunmdiller

Blue Sky, Attang, Austria

S. Cros

Reuniwatt, Sainte-Clotilde, Reunion

International Development of Energy Storage
Interoperability Test Protocols for Photovoltaic Integration
D. Rosewater & J. Johnson

Sandia National Laboratories, Albuquerque, United States
C. Messner, R. Brindlinger & J. Kathan

AlIT, Vienna, Austria

M. Verga & R. Lazzari

RSE, Milan, Italy

J. Hashimoto & K. Kenji

AIST, Tsukuba, Japan
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PLENARY SESSION 6DP.2

11:20-12:10  From Novel Products to Large-Scale Grid Integration

Chairpersons:

Franz P. Baumgartner
Zurich University of Applied Sciences, Switzerland

6DP.2.1 Keynote Presentation: Smart Grid Solar Bavaria Project
C. Brabec
University of Erlangen-Nuremberg, Germany

6DP.2.2  Solar Road Operating Efficiency and Energy Yield —a Case
Study
S. Klerks
TNO, Delft, Netherlands
A. Shekhar, V. Prasanth & P. Bauer
Delft University of Technology, Netherlands

ORAL PRESENTATIONS 2DO.2

13:30- 15:00 Advanced solar cell structures
Chairpersons:

Stefan W. Glunz
Fraunhofer ISE, Germany

Pierre-Jean Ribeyron
CEAJ/INES, France

2D0.2.1 Macroporous Blind Holes as Surface Texture for High
Efficiency Silicon Solar Cells
S. Schéfer, C. Gemmel, S. Kajari-Schroder & R. Brendel
ISFH, Emmerthal, Germany

2D0.2.2 Optimized Metal Free Back Reflectors for High Efficiency
Open Rear c-Si Solar Cells
A. Ingenito, O. Isabella & M. Zeman
Delft University of Technology, Netherlands
S. Luxembourg, P. Spinelli & A.W. Weeber
ECN, Petten, Netherlands

2D0.2.3  22.1% Efficient Black Silicon Solar Cells with Interdigitated
Back-Contacts
P. Repo, G. von Gastrow & H. Savin
Aalto University, Espoo, Finland
P. Ortega, E. Calle, M. Garin & R. Alcubilla Gonzéalez
UPC, Barcelona, Spain
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2D0.2.4 23.6% Efficiency with Laser Processed IBC Solar Cells
E. Hoffmann, M. Dahlinger, K. Carstens & J.H. Werner
Unversity of Stuttgart, Germany

2D0.2.5 Process Implification and Improvement of Rear Side of
IBC Cells by Means of PECVD SIOX and Epitaxy
Y. Li, M. Récaman-Payo, B. Zielinski,
M. Debucquoy & J. Poortmans
imec, Leuven, Belgium

2D0.2.6 Concepts and Prospects of Passivated Contacts for
Crystalline Silicon Solar Cells
J. Melskens, B. van de Loo, B. Macco, M.F. Vos,
J. Palmans, S. Smit & W.M.M. Kessels
Eindhoven University of Technology, Netherlands

ORAL PRESENTATIONS 6DO.6
13:30-15:00 Photovoltaics as a Part of our Living Environment:
Design, Strategies, Approaches and Solutions

Chairpersons:

Francesco Frontini
SUPSI, Switzerland

Heinz Ossenbrink
European Commission DG JRC, Italy

6D0.6.1 Parametric Analysis and Systems Design of Dynamic
Photovoltaic Shading Modules
J. Hofer, J. Prageeth, Z. Nagy & A. Schlueter
ETH Zurich, Switzerland
A. Groenewolt
University of Stuttgart, Germany

6D0.6.2 Thermal and Electrical Performance of Semi-Transparent
PV Windows: Numerical Simulations and Experimental
Study
K. Kapsis & A.K. Athienitis
Concordia University, Montreal, Canada

6D0.6.3 G-Value Indoor Characterization of Semi-Transparent
Photovoltaic Elements for Building Integration: New
Equipment and Methodology
L. Olivieri & E. Caamafio-Martin
UPM, Madrid, Spain
F. Frontini, C.S. Polo L6pez & D. Pahud
SUPSI, Canobbio, Switzerland
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6D0.6.4

6D0.6.5

6D0.6.6

A Multifunctional Photovoltaic Shed for Sustainable
Mobility

P. Bernardoni, S. Baricordi, G. Calabrese, V. Guidi,

M. Tonezzer & D. Vincenzi

University of Ferrara, Italy

Innovative Photovoltaic Patterns for New Landscape
Ecological Performances. Design, Concepts, and
Assessment

A. Scognamiglio

ENEA, Portici, Italy

Building Integrated Photovoltaics with Passive Solar
Heating and Cooling

E.L. Meyer, S. Ziuku, M. Simon & O.K. Overen

University of Fort Hare, Alice, South Africa

ORAL PRESENTATIONS 5D0O.10

13:30 - 15:00

Materials for PV Modules, Backsheets and
Encapsulants

Chairpersons:

5D0.10.1

5D0.10.2

66

Gernot Orenski
PCCL, Austria

Henning Nagel
Fraunhofer ISE, Germany

Special Introductory Presentation: Round Robin Testing of
Various Back-Sheets for PV-Modules with Different Ultra-
Violet Radiation Sources and Sample Temperatures

M. Kohl & A. Ballion

Fraunhofer ISE, Freiburg, Germany

Y.-H. Lee & H.-S. Wu

ITRI, Hsinchu, Taiwan

K.P. Scott

Atlas MTT, Chicago, United States

S. Glick & P. Hacke

NREL, Golden, United States

H.J. Koo

FITI Testing & Research Institute, Seoul, Korea South

Silver-Grid Corrosion: Identification of Critical Environ-
mental Stresses, Corrosion Products and Influences of
the Back Sheet

J. Bierbaum, I. Dirr, S. Hoffmann, D. Philipp & K.-A. Weil3
Fraunhofer ISE, Freiburg, Germany

5D0.10.3

5D0.10.4

5D0.10.5
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Moisture Ingress in PV Modules: Innovative and Versatile
In-Situ Monitoring Technique

M. Jankovec & M. Topic

University of Ljubljana, Slovenia

F. Galliano, H.-Y. Li, F. Sculati-Meillaud,

C. Ballif & E. Annigoni

EPFL, Neuchétel, Switzerland

L.-E. Perret-Aebi

CSEM, Neuchatel, Switzerland

Permeation of Water Vapour, Oxygen and Acetic Acid
through PV-Backsheets: Correlation with Material
Properties and Ageing Induced Changes

G.C. Eder & Y. Voronko

OFl, Vienna, Austria

M. Knausz & G. Oreski

PCCL, Leoben, Austria

T. Koch

Vienna University of Technology, Austria

K.A. Berger

AIT, Vienna, Austria

Holistic View of Interactions in Modules Affecting Durability
— Adhesion and Snail Trails

A. Meisel, T. Dang, C. Alcantara, D. Inns,

M. Terry & H. Antoniadis

DuPont, Sunnyvale, United States

Y. Xu, J. Fan & J. Wang

DuPont, Shanghai, China

J. Kapur, B. Hamzavytehrany & W. Gambogi

DuPont, Wilmington, United States
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ORAL PRESENTATIONS 7DO.14

13:30- 15:00 Building Blocks for High PV Penetration in the Markets

Chairpersons:

Christian Breyer
Lappeenranta University of Technology, Finland

Izumi Kaizuka
RTS, Japan

7D0.14.1 Forecast of Long-Term PV Installations — Discussion of
Scenarios ranging from |IEA to the Solar Economy
A. Gerlach & M. Fischer
Hanwha Q CELLS, Bitterfeld-Wolfen, Germany
C. Breyer
Lappeenranta University of Technology, Finland
C. Werner
Hanergy, Berlin, Germany

7D0.14.2 Case Study of a Low-Voltage Distribution Grid with High
PV Penetration in Germany and Simulation Analyses of
Cost-Effective Measures
F. Carigiet & F. Baumgartner
Zurich University of Applied Sciences, Winterthur,
Switzerland
M. Niedrist & C. Scheuermann
EKS, Schaffhausen, Switzerland

7D0.14.3 Increase of PV Self-Consumption by DSM, EV and Battery
Storage
J. Thomsen, V. Jilch, N. Saad Hussein & C. Kost
Fraunhofer ISE, Freiburg, Germany

7D0.14.4 Investigating the Impact of Solar Radiation Variability on
Grid Stability with Dispersed PV Generation
P. Rodden, J. Backwell, M. Thwaites & L. Frearson
CAT Projects, Alice Springs, Australia

7D0.14.5 Enhance Interconnection Operation of Japan’s Power
System to Accommodate PV Penetration in 2030
K. Ogimoto, K. Kataoka & J.G.S. Fonseca Jr.
University of Tokyo, Japan
H. Azuma, A. Isonaga & S. Nonaka
JP Business Service, Tokyo, Japan
T. Oozeki
AIST, Tsukuba, Japan

7D0.14.6 North-East Asian Super Grid for 100% Renewable Energy
Power Supply: Distributed Small-Scale and Centralized
Large-Scale Solar PV as a Major Energy Source

D. Bogdanov & C. Breyer
Lappeenranta University of Technology, Finland
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VISUAL PRESENTATIONS 3DV.2

13:30 - 15:00  Silicon-Heterojunction Devices and Light

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.

ORAL PRESENTATIONS 2D0O.3

15:15-16:45 Characterization and Simulation of PERC Solar Cells

Chairpersons:

Wilhelm Warta
Fraunhofer ISE, Germany

Armin Gerhard Aberle
SERIS, Singapore

2D0.3.1 Efficiency Potential of Cz-Si PERC Solar Cells After
Permanent Deactivation of the Boron-Oxygen Defect
D. Walter & J. Schmidt
ISFH, Emmerthal, Germany

2D0.3.2 Regeneration of B-Doped Solar Cell by Carrier Injection
and Extra Energy
X. Meng, X.-S. Wang & G. Xing
Canadian Solar, Suzhou, China

2D0.3.3 Incremental Efficiency Improvements of Mass-Produced
PERC Cells Up to 24%, Predicted Solely with Continu-
ous Development of Existing Technologies and Wafer
Materials
B. Min
ISFH, Emmerthal, Germany
H. Wagner
MIT, Cambridge, United States
M. Muller & D.-H. Neuhaus
SolarWorld Innovations, Freiberg, Germany
P.P. Altermatt
Leibniz University of Hannover, Germany

2D0.3.4 Investigating the Impact of Parameter and Process
Variations on Multicrystalline PERC Cell Efficiency
S. Wasmer, J. Greulich, H. Hoffler, J. Haunschild,
M. Demant & S. Rein
Fraunhofer ISE, Freiburg, Germany
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2D0.3.5

2D0.3.6

Investigation of Rear Contact Resistance of Line Contacted
Industrial PERC Solar Cells

F. Lottspeich, M. Mdiller, M. Schuchart, G. Fischer &

E. Schneiderléchner

SolarWorld Innovations, Freiberg, Germany

T. Dullweber

ISFH, Emmerthal, Germany

A New Tool to Predict the Temperature and the Efficiency
of Silicon Solar Cells

R. Couderc, M. Amara & M. Lemiti

INSA Lyon, Lyon, France

ORAL PRESENTATIONS 6DO.7

15:15 - 16:45

PV Supporting the Electrical Energy System

Chairpersons:

6D0O.7.1

6D0.7.2

6D0.7.3

6D0O.7.4
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Ingrid Weiss
WIP - Renewable Energies, Germany

Sandor Szabo (i)
European Commission DG JRC, Italy

Optimum Allocation of PV and Wind Power for Green
Power Supplier Under Power Retail Deregulation in Japan
N. Sugishita, A. Ogawa & G. Mogi

University of Tokyo, Japan

The Role of Solar PV in the Long-Term Sustainability of
the Finnish Energy System

M. Child & C. Breyer

Lappeenranta University of Technology, Finland

T. Haukkala

Aalto University, Finland

On the Influence of PV System Orientation on Residential
Self-Consumption

G.B.M.A. Litjens, P. Moraitis & W.G.J.H.M. van Sark

Utrecht University, Netherlands

Optimal Design of a PV Installation with Regards to a
House's Electrical Load Curve

A. Lindsay, P. Dupeyrat, E. Vallet & G. Kwiatkowski

EDF, Moret-sur-Loing, France

6D0.7.5

6D0O.7.6
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Developing and Investigating a Smart Solar Powered
Energy System for Increased PV Self-Consumption

M. Noebels, J. Glatz-Reichenbach, A. Minde & K. Peter

ISC Konstanz, Germany

Solar Mobility: Long term Practical Experience Charging
Electrified Cars with Solar Energy

J. Merten, N. Martin, H. Guillou, D.L. Ha,

O. Wiss & M. Perrin

CEA, Le Bourget du Lac, France

ORAL PRESENTATIONS 5D0.11

15:15 - 16:45

PV Module Characterisation and Energy Rating

Chairpersons:

5D0.11.1

5D0.11.2

Tony Sample
European Commission DG JRC, Italy

Yoshihiro Hishikawa
AIST, Japan

Current Status and Outlook on the Accuracy of PV Module
Calibration

D. Dirnberger, U. Kraling, A. Schmid & F. Neuberger
Fraunhofer ISE, Freiburg, Germany

H. Miillejans & E. Salis

European Commission DG JRC, Ispra, Italy

K. Emery & M. Campanelli

NREL, Golden, United States

Y. Hishikawa

AIST, Tsukuba, Japan

Results of the SOPHIA Module Intercomparison Part-
2: STC, Low Irradiance Conditions and Temperature
Coefficients Measurements of Thin Film Technologies
B. Mihaylov, J.W. Bowers, T.R. Betts & R. Gottschalg
Loughborough University, United Kingdom

T. Krametz, R. Leidl, K.A. Berger & S. Zamini

AlIT, Vienna, Austria

N.J.J. Dekker

ECN, Petten, Netherlands

G. Graditi, F. Roca, M. Pellegrino & G. Flaminio

ENEA, Portici, Italy

G. Razongles & J. Merten

CEA, Le Bourget du Lac, France

A. Pozza & R.P. Kenny

European Commission DG JRC, Ispra, Italy
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5D0.11.3

5D0.11.4

5D0.11.5

5D0.11.6

Impact of Realistic lllumination on Optical Losses in
Si Solar Cell Modules Compared to Standard Testing
Conditions

M. Winter, M. Vogt & P.P. Altermatt

Leibniz University of Hannover, Germany

H. Holst

ISFH, Emmerthal, Germany

Effect of Glass/EVA/backsheet Encapsulation Package on
the Industrial Rating of c-Si PV Modules

C. Monokroussos, J. Lau, L. Xu, D. Etienne,

C. Dreier & R. Struwe

TOV Rheinland, Shanghai, China

S. Kera & K. Morita

TUOV Rheinland, Yokohama, Japan

Energy Rating Label for PV Modules to Improve Energy
Yield Prediction in Different Climates

M. Schweiger & W. Herrmann

TUOV Rheinland, Cologne, Germany

A Comparison of PV Performance Prediction Model Types
for Different Technologies from Outdoor Measurements
S. Ransome

Steve Ransome Consulting, Kingston upon Thames,

United Kingdom

J. Sutterlueti

Gantner Instruments, Schruns, Austria

Chairpersons:

7D0.15.1

72

Verénica Bermudez
CNRS, France

Andrew Machirant
Svensk Solenergi, Sweden

PV LCOE in Europe 2014-30

E. Vartiainen

Fortum, Espoo, Finland

G. Masson

Becquerel Institute, Brussels, Belgium

7D0.15.2

7D0.15.3

7D0.15.4

7D0.15.5

7D0.15.6
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Deployment Pathways for Photovoltaics in the EU Towards
2020: Comparing Economic Factors with Policies at
Municipal Level

N. Taylor, S. Szabd, A. Jager-Waldau, A. Kona, G. Melica,

T. Huld & H. Ossenbrink

European Commission, Ispra, ltaly

PV Investment Financeability and Attractiveness:
Improvement of Business Models through Technical Risk
Quantification and Management

C. Tjengdrawira & A. Woyte

3E, Brussels, Belgium

M. Graf von Armansperg

ACCELIOS Solar, Bensheim, Germany

D. Moser

EURAC Research, Bolzano, Italy

I.T. Theologitis

SolarPower Europe, Brussels, Belgium

U. Jahn & M. Herz

TUV Rheinland, Cologne, Germany

Building Integrated Photovoltaics (BIPV) - a Projects
and Market Overview to Assess Potential of Innovative
Solutions

E. Delponte & F. Marchi

D*Appolonia, Genova, Italy

F. Frontini & C.S. Polo Lépez

SUPSI, Canobbio, Switzerland

K. Fath

Fraunhofer ISE, Freiburg, Germany

M. Batey

Howest, Bruges, Belgium

Quantifying System-Wide Financial Costs and Benefits of
PV in South Africa

K. Roro & T. Bischof-Niemz

CSIR, Pretoria, South Africa

Economics of Global LNG Trading Based on Hybrid PV-
Wind Power Plants

M. Fasihi & C. Breyer

Lappeenranta University of Technology, Finland

VISUAL PRESENTATIONS 3DV.3

15:15 - 16:45

CdTe, CIS and Related Thin Film Devices Il

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.
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ORAL PRESENTATIONS 2D0O.4

17:00 - 18:30

Advanced Characterization and Simulation

Chairpersons:

2D0.4.1

2D0.4.2

2D0.4.3

2D0.4.4

2D0.4.5

2D0.4.6
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Jan Schmidt
ISFH, Germany

Ronald Sinton
Sinton Instruments, United States

Fast and Accurate 1D Cell Simulation
K.R. McIntosh & M.D. Abbott
PV Lighthouse, Coledale, Australia

Development, Characterization, and Modelling of Doping
Profile, Contact Resistance, and Metal Spiking in Diffused
and Screen-Printed Boron Emitters

N. Woehrle, E. Lohmdiller, S. Werner, J. Greulich & S. Mack
Fraunhofer ISE, Freiburg, Germany

Characterization of Selective Emitter Structures Formed
by Laser Doping through ALD AlI203 Layers

A. Sharma, E. Cornagliotti, A. Uruena de Castro,

M. Aleman, L. Tous, R. Russell, F. Duerinckx,

J. Szlufcik & J. Poortmans

imec, Leuven, Belgium

Microscopic Thick Film Contact Formation Mechanism
to p(p+) Si and Influence of the Metal Contact on the
Sisubstrate - Lessons Learned from the KONSENS Project
S. Riegel, S. Fritz, K. Dressler, A. Herguth & G. Hahn
University of Konstanz, Germany

M. Kdnig & M. Horteis

Heraeus, Hanau, Germany

Demonstration of a Novel Inspection System for a Solar
Cell Using Terahertz Emission Imaging

H. Nakanishi, A. Ito, M. Mizubata & I. Kawayama

SCREEN, Kyoto, Japan

H. Murakami & M. Tonouchi

Osaka University, Japan

Spectrally Shaped Supercontinuum for Advanced Solar
Cell Characterization

M. Mundus, M. Kumar Dasa, X. Wang,

J. Hohl-Ebinger & W. Warta

Fraunhofer ISE, Freiburg, Germany
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ORAL PRESENTATIONS 6DO.8

17:00 - 18:30

PV and Storage Solutions

Chairpersons:

6D0.8.1

6D0.8.2

6D0.8.3

6D0.8.4

6D0.8.5

6D0.8.6

Nicola Pearsall
Northumbria University, United Kingdom (i)

The Swiss PV Wall System to Maximise Self-Consumption
in a Single Building Element

F.P. Baumgartner, R. Knecht, D. Lantschner,

T. Baumann & H. Nussbaumer

ZHAW, Winterthur, Switzerland

J. Bohler & U. Brihl

Sto, Stuhlingen, Germany

PV Battery Systems Tested with Real-Life Consumption
Data

R. Rode Mosbaek

LiTHIUM BALANCE, Ishgj, Denmark

|. Katic

Danish Technological Institute, Taastrup, Denmark

Lightweight Fuel-Fired Thermophotovoltaic Power Supply
L. Fraas, L. Minkin, J. Avery & H. She

JX Crystals, Issaquah, United States

L. Ferguson

C12Materials, Everett, United States

F. Dogan

Missouri S&T, Rolla, United States

Thermal and Electrical Performance of Solar Photovoltaic/
Thermal Hybridair Collectors Integrated into Building

Y.B. Assoa, F. Sauzedde & B. Boillot
CEA, Le Bourget du Lac, France

Utilisation of Excess Solar PV Generation in the Production
of Domestic Hot Water for Residential Applications

J. Harrison & J. Terry
E.ON Technologies, Nottingham, United Kingdom

Utilization Concept for Residential PV Storage Systems
Based on an Innovative Measurement and Control System

F. Soyck, F. Funck, S. Diekmann, S. Laudahn & B. Engel
TU Braunschweig, Germany
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ORAL PRESENTATIONS 5D0.12

17:00 - 18:30

Stress Testing of PV Modules

Chairpersons:

5D0.12.1

5D0.12.2

5D0.12.3

5D0.12.4

5D0.12.5
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John Wohlgemuth
NREL, United States

Roland Einhaus (i)
Apollon Solar, France

Analysis of the Influence of Mechanical Loading Events
on the Performance of Photovoltaic Modules and Systems
R. Desharnais

Yingli Green Energy, San Francisco, United States

T. Roessler

Yingli Green Energy, Munich, Germany

Cocktail Sequential Test for c-Si PV Module: the Correlation
Among Accelerated Stress Factors

M. Chang, H. Chen, C. Chen & C.H. Hsueh

AU Optronics, Taichung, Taiwan

Safety of Photovoltaic Modules — Focus on Insulation
Coordination

A. Roth

VDE Testing and Certification Institut, Offenbach, Germany
G. Volberg & J. Althaus

TUV Rheinland, Cologne, Germany

B. Jaeckel

UL International, Roitzsch, Germany

P. Seidel

First Solar, Mainz, Germany

M. Beck

SIVApower, San Jose, United States

G. Kleiss

SolarWorld, Bonn, Germany

Highly Accelerated Thermal Cycling Test for Short Term
Examination of Photovoltaic Module Reliability

M. Fujimori & T. Kohno

Hitachi, Tokyo, Japan

Y. Tsuno & K. Morita

TUV Rheinland, Yokohama, Japan

PV Module Damages Caused by Hail Impact — Field
Experience and Lab Tests

G. Mathiak, L. Pohl, J. Sommer, U. Fritzsche, W. Herrmann,
F. Reil & J. Althaus

TUV Rheinland, Cologne, Germany

M. Kéntges

ISFH, Emmerthal, Germany

5D0.12.6
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Accelerated PV Module Aging by a Two-Axis Solar Tracking
Mirror Concentrator System

D. Stellbogen & P. Lechner

ZSW, Stuttgart, Germany

ORAL PRESENTATIONS 2DO0O.16

17:00 - 18:30

Industrial Aspects of High Performance c-Si Cells

Chairpersons:

2D0.16.1

2D0.16.2

2D0.16.3

2D0.16.4

Juliane Heiber
Meyer Burger Technology, Switzerland

Peter Wohlfart
SINGULUS TECHNOLOGIES, Germany

Investigation of Process-Induced Parasitic Rear Contacts
in High Efficiency PERC Pilot Manufacturing

T. Weber, M. Miller, A. Fulle, A. Krause, F. Wolny,

G. Fischer, R. Schiepe, A. Oehlke,

C. Kusterer & S. Steckemetz

SolarWorld Innovations, Freiberg, Germany

Implementation and Optimization of an Industrial mc-Si
PERC Process for Mass Production

J. Denafas, L. Petreniene, K. Meskereviciene, M. Pranaitis,
A. Stonkus & V. Juzumas

Baltic Solar Solutions, Vilnius, Lithuania

T. Dippell & A. Hain

SINGULUS TECHNOLOGIES, Kahl am Main, Germany

Low Cost High Energy Yield Solar Module Lines and Its
Applications

T. Soderstrom, Y. Yao, R. Grischke, M. Gragert,

C. Rychen & C. Erban

Meyer Burger, Gwatt, Switzerland

B. Strahm & P. Papet

Meyer Burger, Hauterive, Switzerland

J. Krause

Roth & Rau, Hohenstein-Ernstthal, Germany

Rapid Processing of Boron-Oxygen Defects

B. Hallam, P. Hamer, N. Nampalli, M. Abbott, M. Kim,

D. Chen, A. Azmi, N. Gorman, H. Li, P.H.D. Lu, S. Wang,
A. Wenham, C. Chan & S.R. Wenham

UNSW, Sydney, Australia
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2D0.16.5

2D0.16.6

Novel Silver and Copper Pastes for N-Type Bi-Facial PERT
Cell

K. Nakamura

Meiji University, Kawasaki-shi, Japan

T. Takahashi

Namics, Niigita City, Japan

Y. Ohshita

TTI, Nagoya, Japan

Inline Quality Rating of High-Performance Multi-Crystalline
Wafers Based on Photoluminescence Images

M. Demant, H. Hoffler, J. Broisch, T. Strauch,

J. Haunschild & S. Rein

Fraunhofer ISE, Freiburg, Germany

K. Sunder & O. Anspach

PV Crystalox Solar, Erfurt, Germany

Detailed information on this session is presented in the section entitled ‘Visual
Presentations’.

78

Conference Programme
FRIDAY, 18 SEPTEMBER 2015

FRIDAY, 18 September 2015

Chairpersons:

5EO0.1.1

5E0.1.2

5E0.1.3

5E0.1.4

5EOQ.1.5

Eric Gerritsen
CEA, France

PROGRAMME

Sylvére Leu
Meyer Burger Technology, Switzerland

Product Environmental Footprint of Photovoltaic
Electricity Production: a Step towards a Single Market
for Green Products

R. Frischknecht, F. Wyss & P. Stolz

Treeze, Zurich, Switzerland

M. de Wild-Scholten

SmartGreenScans, Groet, Netherlands

Production of Recyclable PV Modules

M.J.A.A. Goris, V. Rosca & L.J. Geerligs
ECN, Petten, Netherlands

50 Years of PV Development: Review, Learning Rates and
Outlook for Cost and Environmental Footprint

A. Louwen & W.G.J.H.M. van Sark

Utrecht University, Netherlands

R.E.I. Schropp

ECN, Eindhoven, Netherlands

A.P. Faalij

Groningen University, Netherlands

Fast and Non-Destructive Detection on the EVA Gel
Content in Photovoltaic Modules by Optical Reflection
H.-Y. Li & C. Ballif

EPFL, Neuchétel, Switzerland

Y. Luo

Plus MAT, Schiipfen, Switzerland

L.-E. Perret-Aebi

CSEM, Neuchatel, Switzerland

Backsheet Designs Critical to PV Module Performance,
Safety and Durability

W. Gambogi, J. Kopchick, T. Felder, S. MacMaster,

A. Bradley, B. Hamzavytehrany, B.-L. Yu,

K.M. Stika & J. Trout

DuPont, Wilmington, United States
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Y. Heta

DuPont, Utsunomiya-shi, Japan
L. Garreau-lles

DuPont, Meyrin, Switzerland
C.F. Wang & H. Hu

DuPont, Shanghai, China

5EOQ.1.6 Advancements in the Development of “AtaMo”: a Solar
Module Adapted for the Climate Conditions of the Atacama

Desert in Chile

E. Cabrera, A. Schneider, J. Rabanal-Arabach &
R. Kopecek

ISC Konstanz, Germany

P. Ferrada

University of Antofagasta, Chile

ORAL PRESENTATIONS 7EOQ.2
08:30-10:00 What Works - What Remains to be Done?
Chairpersons:

Emiliano Perezagua
Consultores de Energia Fotovoltaica, Spain

Paola Mazzucchelli
EUREC, Belgium

7EO.2.1 From off Grid through Grid Connected Applications,
the Economic and Behavioral History of the Global

Photovoltaic Industry & Its Future Prospects
P. Mints

SPV Market Research, San Jose, United States
B. Newman

Sunfly Consulting, Washington, United States

7EO.2.2 Cost and Benefits of Past and Current Support Schemes

for PV in Europe
A. El Gammal, S. Orlandi & G. Masson
Becquerel Institute, Brussels, Belgium

7EO.2.3 Towards a Portfolio of Research Infrastructures to Support
the Development of Photovoltaics all along its Value Chain

P. Malbranche

CEA, Le Bourget du Lac, France
F. Roca

ENEA, Portici, Italy

J.M. Kroon

ECN, Petten, Netherlands

G. Arrowsmith

EUREC, Brussels, Belgium
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SOLAR-ERA.NET - ERA-NET on Solar Electricity for the
Implementation of the Solar Europe Industry Initiative
S. Nowak & M. Gutschner

NET Nowak Energy & Technology, St. Ursen, Switzerland
S. Oberholzer

Swiss Federal Office of Energy, Bern, Switzerland
C. Hinnekes, H. Bastek, M. Biedrawa & M. Schulte
Forschungszentrum Jiilich, Germany

S. Rabe

CEF-NRW, Diisseldorf, Germany

K. Wikman

TEKES, Helsinki, Finland

Y. Durand

ADEME, Valbonne, France

C. Coulaud

ADEME, Paris, France

J. Herrero

CIEMAT, Madrid, Spain

S. Falcén Morales

MINECO, Madrid, Spain

L. Polain & J. Marlier

Public Service of Wallonia, Jambes, Belgium

E. De Clercq

IWT, Brussels, Belgium

M. Swiderska

NCBR, Warsaw, Poland

K. Kara6sz & |. Dogan

TUBITAK, Gebze, Turkey

O. Bernsen

Netherlands Enterprise Agency, Den Haag, Netherlands
S. Tselepis

CRES, Athens, Greece

C. Inglis

InnovateUK, Swindon, United Kingdom

L. Antoniou & D. Petsa

RPF, Lefkosia, Cyprus

L. Antoniou & D. Petsa

RPF, Lefkosia, Northern Cyprus

A. Agrimi

Regione Puglia, Bari, Italy

C. Gadaleta Caldarola

ARTI, Valenzan, Italy

D. Tornabene & F. Montagnino

Regione Sicilia, Palermo, Italy

T. Zillner

Federal Ministry of Transport, Vienna, Austria

E. Lutter & G. Wérther

Klima- und Energiefonds, Vienna, Austria

L. Sjostrom & T. Walla

Swedish Energy Agency, Eskilstuna, Sweden
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7EQ.2.5

7EQ.2.6

Perspectives on Management of End-of-Life Photovoltaic
Modules

K. Sander

Okopol, Hamburg, Germany

K. Wambach

bifa Environmental Institute, Augsburg, Germany

A Greenhouse Gas Neutral Society in 2050: More Than
100 % RE

M. Nowakowski, K. Purr, B. Hain,

K. Mischen & H. Lehmann

Federal Environment Agency of Germany, Dessau-Rol3lau,
Germany

ORAL PRESENTATIONS 6EO.3

08:30 - 10:00

Multifunctional Systems Providing Local Technical
Services

Session Chair:

6EOQ.3.1

6EQO.3.2

6EO.3.3

6EOQ.3.4
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Philippe Malbranche
CEAJ/INES, France

Badr Ikken
IRESEN, Morocco

PV Powered Products: the Future Is Design and Styling

A.H.M.E. Reinders & W. Eggink
University of Twente, Enschede, Netherlands

PV-Battery Energy Storage Projects: Lessons Learned in
the Field

N. Munzke & J. Barry

KIT, Eggenstein-Leopoldshafen, Germany

Advanced Systems for Harsh Environment Off-Grid
Renewable Generation using Battery Energy Storage

L. Lanuzza, F. Bizzarri & F. Bonemazzi

ENEL, Rome, Italy

J.P. Justiniano

ENEL, Santiago de Chile, Chile

Micro-Grid Expansion: Usage Patterns, Key Role of
Storage, Modeling to Project Demand

A. Skumanich & S. Reddy

SolarVision, Los Gatos, United States

P. Loka & K. Polsani

Premier Solar, Hyderabad, India

P. Mints

SPV Market Research, San Jose, United States

6EO.3.5

6EQ.3.6
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Maximising Sustainability and Transformative Potential via
Community Engagement in Mini Grid Deployment Models
|. Baudish & A. Bruce

UNSW, Sydney, Australia

PV-Hybrid Mini-Grids for Rural Electrification Economics,
Profitability and Challenges of the Business Model

J. Rosenbusch

BSW - Solar, Berlin, Germany

PLENARY SESSION 7EP.1

10:30 - 12:00

PV Becoming Mainstream

Chairpersons:

7EP.1.1

7TEP.1.2

Stefan Nowak
NET Nowak Energy & Technology, Switzerland

Pietro Menna
European Commission DG Energy, Belgium

Keynote Presentation: PV in the Utility World - Today
and Tomorrow

C. Pignoloni

Enel Green Power, Rome, ltaly

Keynote Presentation: Quantification, Challenges
and Outlook of PV Integration in the Power System: a
Review by the European PV Technology Platform
P.-J. Alet

CSEM, Neuchatel, Switzerland

F. Baccaro

ENEL GREEN POWER, Rome, Italy

M. De Felice & M. Petitta

ENEA, Rome, ltaly

V. Efthymiou

University of Cyprus, Nicosia, Cyprus
C. Mayr

AIT, Vienna, Austria

G. Graditi

ENEA, Portici, Italy

M. Juel

SINTEF, Trondheim, Norway
D. Moser

EURAC, Bolzano, Italy

F. Nemac

ApE, Ljubljana, Slovenia

S. Tselepis

CRES, Pikermi, Greece

G. Yang

DTU, Lyngby, Denmark
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7EP.1.3 Keynote Presentation: Towards a European Union of
Photovoltaic Solar Electricity
H. Ossenbrink, A. Jager-Waldau, N. Taylor, S. Szabé,
T. Huld & E. Dunlop
European Commission DG JRC, Ispra, Italy

12:00 - 13:30 CONFERENCE CLOSING

Chaired by:

Stefan Rinck

Conference General Chairman

CEO SINGULUS TECHNOLOGIES,

Member of Main Executive Board VDMA and

Chairman Committee for Research and Innovation
Key note presentation
The Highlights of the Conference
Ceremony of Poster Awards

Winners of Student Awards

Conclusions and Farewell

At the time of printing the detailed Programme of the Closing Event is
under final preparation. Please visit
www.photovoltaic-conference.com for all information.
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Silicon Feedstock, Crystallisation and Wafering

Improved Seeded Directional Solidification Thermal Model
for Producing High-Efficiency Multi-Crystalline Silicon
Ingots

Q. Wang, L. Zhen, L. Liu, L. Zhang, Y. Zhang, W. Gao,

Z. Hu & J. Xiong

Yingli Green Energy, Baoding, China

Dedusting of Czochralski Waste Gas and Dust Deactivation
- Contributions to Safe and Economic Production

J. Ruth & G. Heser

Pall, Dreieich, Germany

R. Berndt

RBFM Consulting, Dresden, Germany

Monocrystalline Upgraded Metallurgical Grade Silicon
Obtained through Vacuum Degassing and Czochralski
Growth for Solar Cell Application

F.C. Marques, A.D. Soares Cbértes, R.B. Merlo,

D. Soares da Silva, G.A. Viana & P.R. Mei

UNICAMP, Campinas, Brazil

Manipulation of Zeta Potential on Silicon Particles

T. Luessenhop, M. Bittner, F. Gerling & C. Ml
Petrofer Chemie H.R. Fischer, Hildesheim, Germany

Effects of the Specific Gravity of Coolant in Diamond Wire
Slicing on Cutting Ability and Defect of Wafer Edge

C.-F. Yeh & W.-J. Cheng

Motech Industries, Tainan City, Taiwan

Mathematical Modeling of Metallurgical-Grade Silicon
Plasma-Chemical Purification Process

S.M. Karabanov, D.V. Suvorov, D.Y. Tarabrin,

E. Slivkin & G.P. Gololobov

RSREU, Ryazan, Russia

V. Yasevich & A.S. Karabanov

Energy Ryazan, Russia

The Study of the Method of Plasma-Chemical Purification
of Metallurgical-Grade Silicon

S.M. Karabanov

RSREU, Ryazan, Russia

V. Yasevich, A.S. Karabanov & V.L. Dshkhunyan

Energy Ryazan, Russia

M. Hoshino

Japan S.E.C., Tokyo, Japan

2AV.1.10

2Av.1.11

2AV.1.12

2AV.1.13

2AV.1.14

2AV.1.15

2AV.1.16
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Comparison of Defect Formations in Solar Silicon Growth
from Small Random and Large Oriented Seeds

C.C. Hsieh, Y. Wu, C.-W. Lan & H.P. Hsu

NTU, Taipei, Taiwan

A.Lan & C. Hsu

SAS, Hsinchu, Taiwan

Influence of Argon Gas Flow on the Crystal Quality in the
400mm CZ Silicon with a Magnetic Field

M. Gao, L. Jin & L. Sen

Ningxia University, Yinchuan, China

Effect of Total Dopant Concentration on the Effciency of
Solar Cells Made of CS-Silicon

V. Hoffmann

Technology Consulting, Berlin, Germany

J. Miguez Novoa, R. Ordas Badia & J. Bullon Camarasa
Silicio FerroSolar, Arteixo, A Corufia, Spain

I. Buchovska, T. Vlasenko & S. Beringov

Pillar Group, Kiev, Ukraine

Phosphorus Removal in Batch Silicon Refinement by
Electron Beam

Al. Kravtsov & An. Kravtsov

KEPP-EU, Riga, Russia

New Steps in the Electron Beam Pulling of Silicon Rods
for the FZ Silicon Single Crystals

An. Kravtsov

KEPP-EU, Riga, Latvia

Effect of Phosphorus Gettering on Quasi-Single-Crystalline
Silicon Wafers

R. Sgndend

Institute for Energy Technology, Kjeller, Norway

K.E. Ekstrgm, L. Arnberg & M. Di Sabatino

NTNU, Trondheim, Norway

G. Stokkan & H. Dalaker

SINTEF, Trondheim, Norway

T. Lehmann

Fraunhofer THM, Freiberg, Germany

Interaction of Dislocations in Si Growth by Directional
Solidification Based on Crystallographic Orientation:
Experiment and Simulation

K. Jiptner, Y. Miyamura & T. Sekiguchi

NIMS, Tsukuba, Japan

B. Gao & K. Kakimoto

Kyushu University, Kasuga, Japan
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2AV.1.21

2AV.1.22
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Photovoltaic Performance of Crystalline Silicon Solar Cell
Using Electron-Beam Melting-Based Metallurgical Route
J.-K. Lee, J.S. Lee, Y.S. Ahn & G.-H. Kang

KIER, Daejeon, Korea South

C.-H. Cho

Chungnam National University, Daejeon, Korea South

Investigation of Relation between Torque Value of Wire
Guide Roller and Diamond Wire Saw

T.-C. Wang

Motech Industries, Tainan, Taiwan

Formation of Metallic Silicon Formed by Carbothermal
Reduction of Silica Fabricated Using Shirasu Volcanic
Ash

K. Hatakeyama, K. Sato, K. Maeda, K. Sakai & K. Nishioka
University of Miyazaki, Japan

K. Itaka

Hirosaki University, Aomori, Japan

Formation of Silicon Using Solar Furnace

K. Sato, K. Hatakeyama, H. Kaneko & K. Nishioka
University of Miyazaki, Japan

Hydrogenation of Striation Rings in n-Type Wafers

P. Manshanden, P. Bronsveld & G. Coletti
ECN, Petten, Netherlands

Application of Pellets in the Production of Solar Silicon
H. Bolze, J.-P. Mai & A. Fromm
JPM Silicon, Braunschweig, Germany

Inline Photoluminescence Imaging Inspection of Silicon
Blocks

B. Mitchell, D. Chung & T. Trupke

UNSW, Sydney, Australia

J.W. Weber

BT Imaging, Sydney, Australia

J. Schon

Fraunhofer ISE, Freiburg, Germany

Effects of Superimpose Low and Medium Frequency
Magnetic Fields in Induction Direction Solidification
System

F. Dughiero, M. Forzan, N. Sempreboni & A. Tolomio
University of Padua, Italy

Investigation of the Effect of Varied Sawing Parameter
(Feed Rate and Wire Speed) and Varied Coolant Brands
on Forces between Silicon and Wire as Well as Wafer
Surface Quality

R. Buchwald, S. Wirzner, A. Proshkin,

K. Fréhlich & H.J. Moller

Fraunhofer THM, Freiberg, Germany
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Origin of Periodic Structures on Silicon Wafers Sawn with
Diamond Wire

K. Sunder & O. Anspach

PV Crystalox Solar, Erfurt, Germany

R. Buchwald

Fraunhofer THM, Freiberg, Germany

Evaluation of the Electrical Properties of Intentionally Al
and Fe Contaminated p-Type and n-Type Cz Si Ingots:
from Feedstock to Solar Cells

J. Degoulange & R. Einhaus

Apollon Solar, Lyon, France

N. Enjalbert & S. Dubois

CEA, Le Bourget du Lac, France

P. Rivat

FerroPem, Chambery, France

Y. Delannoy

Grenoble University, St Martin d‘Heres, France

New Kerfless Technology for Thin Film Crystalline Silicon
Based PV Cells

C. Metzner, D. Temmler, S. Saager, J.-P. Heinf3,

E. Bodenstein & M. Ben Yaala

Fraunhofer FEP, Dresden, Germany

Quality Aspects of Siemens-Rods for FZ Crystallization
M. Schley, F. Schaaff & M. Gartenbach
Silicon Products, Bitterfeld-Wolfen, Germany

Temperature Dependent Recombination Velocity Analysis
on Artificially Induced Grain Boundaries

T. Kojima, T. Tachibana & Y. Ohshita

TTI, Nagoya, Japan

R.R. Prakash & T. Sekiguchi

NIMS, Tsukuba, Japan

Influence of Atmospheric Conditions on the Stability of
Si3N4-Based Crucible Coatings

C. Reimann, M. Lang, V. Schneider & J. Friedrich
Fraunhofer IISB, Erlangen, Germany

Crucible Contribution to Cell Efficiency and Process Yield
J. Laurent, A. Jouini, N. Enjalbert & B. Drevet

CEA, Le Bourget-du-Lac, France

C. Martin

Vesuvius, Feignies, France

Capillary Rheometer for the Measurement at Realistic
Shear Rates of the Effective Viscosity of Slurries Used
for Wire Sawing of Semiconductor Materials

H. Chaves, A. Ams & S. Kriegel

Freiberg University of Technology, Germany
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2AV.1.34
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2AV.1.39
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Pattern Saw Marks on Diamond Wire Cut Wafers —
Investigation from Wafer to Module

M. Lanz & Y. Yao

Meyer Burger, Gwatt, Switzerland

D.L. Batzner, R. Kramer, L. Andreetta, D. Lachenal,

W. Frammelsberger, B. Legradic, J. Meixenberger, P. Papet,
B. Strahm & G. Wahli

Meyer Burger, Hauterive, Switzerland

Mechanical and Microstructural Analysis of Diamond
Wire Sawn Wafers Considering the Wire Wear in Sawing
Process

R. Koepge, C. Klute, F. Kaule & S. Schonfelder

Fraunhofer CSP, Halle, Germany

K. Sunder & O. Anspach

PV Crystalox Solar, Erfurt, Germany

Analysis of Surface Contamination Levels induced by
Maskless Plasma Texturing of Silicon Solar Wafers

D. Lausch, S. Wahl & S. Meyer

Fraunhofer CSP, Halle, Germany

M. Gaudig & J. Hirsch

Anhalt University of Applied Sciences, Kéthen, Germany

Sprayed Phosphoric Acid as Dopant Source for Silicon
Ribbons

J.M. Pereira, J.A. Almeida Silva, I. Costa, D. Pera,

M. Brito & J.M. Serra

University of Lisbon, Portugal

Analysis of the Impact of Czochralski Growth Parameters
on Silicon Grown-in Defects Formation

M. Joméa & M. M‘Hamdi

SINTEF, Oslo, Norway

O. Jensen

Institute for Energy Technology, Kjeller, Norway

Neutron Activation Analyses (NAA) Investigation of
Transition-Metal Impurities Content in Solar Grade Silicon
Feedstock for Directional Solidification of Photovoltaic
HEM Silicon Ingot

Y. Chettat, A. Lami & H. Rahab

CRTSE, Algiers, Algeria

L. Hamidatou, M. Salhi & H. Slamene

CRNB, Djelfa, Algeria

A. Benmounah

UR-MPE, Boumerdes, Algeria

Hydrogen Passivation of Interstitial Iron in Boron-Doped
Silicon by Annealing with Plasma-Enhanced Chemical
Vapour Deposited Silicon Nitride

A. Liu, C. Sun & D. Macdonald

ANU, Canberra, Australia

2AV.1.41
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Influence of RTP Process on the Carrier Lifetimein Silicon
CZ Virgin Wafers

Y. Kouhlane, D. Bouhafs, N. Khelifati,

A.E.-G. Boucheham & A. Mokadem

CRTSE, Algiers, Algeria

VISUAL PRESENTATIONS 6AV.4

13:30 - 15:00

6AV.4.1

6AV.4.2

6AV.4.4

6AV.4.7

6AV.4.8

PV Supporting Electrical and Thermal Energy Systems

Design and Engineering of Modular Cooling Units for
Photovoltaic Modules

V.0O. Silva, M.E. Morales Udaeta & A.L. Gimenes
University of S&o Paulo, Brazil

F.C. Costa

HU Berlin, Germany

P.H.D.C. Rigolin & A.L. Linhares

SOLEVEN, London, United Kingdom

W.P. Silvestre

EXER, Sao Paulo, Brazil

A.C. Abreu Junior & H. Kuratani

CESP, Sao Paulo, Brazil

M. Dias

Prosolar, Sao Paulo, Brazil

The Energy System Defined by PV: Balancing Generation
and Load viaAdequate Plant Design and Load Adaptation
S. Krauter

University of Paderborn, Germany

Use of Solar PV Energy to Replace Nuclear Power in
Taiwan

B.-J. Huang, P.C. Hsu, Y.H. Wang, J.H. Tsai, L. Chen,

K. Li & K.Y. Lee

NTU, Taipei, Taiwan

PRONTAS: Remotely Piloted Solar Plane Prototype
E. Friend, M. Cendagorta, G. Galvan, M. Huebra,

J. Martin & M. Torres

ITER, Granadilla de Abona / Santa Cruz Tenerife, Spain
M. Gonzalez, A. Jarzabek & A. Moreno

UPM, Madrid, Spain

F. Martin de la Escalera

Aernnova Engineering Solutions, Madrid, Spain

Lessons in Community Owned PV from Swedish Multi-
Family Housing Cooperatives

N. Sommerfeldt & H. Muyingo
KTH Royal Institute of Technology, Stockholm, Sweden
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6AV.4.9

6AV.4.10

6AV.4.11

6AV.4.12

6AV.4.13

6AV.4.14

6AV.4.15
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Demand Side Management for Enhanced Integration of
Photovoltaics into Grid

N. Wyrsch, Y. Riesen, R. Tschui, C. Boillat & C. Ballif

EPFL, Neuchétel, Switzerland

Optimisation of Experimental Model Parameter
Identification for Lead Acid Storage Batteries Used in
Photovoltaic Systems

N. Achaibou

USTHB, Algiers, Algeria

A. Harikenchikh

CDER, Bouzareah-Algiers, Algeria

Analysis for the Integration of a PV System in the Energy
Concept at a German Airport

V. Becker & H. te Heesen

Environmental Campus Birkenfeld, Germany

A. Lichius & B. Schulitz

DBS Ingenieure, Milheim/Ruhr, Germany

Theoretical Study of a PV/TH Air System with a Parabolic
Concentrator

T. Kerbache

University Constantine 1, Algeria

L. Maifi

Polytechnic Military Academy, Algiers, Algeria

O. Hioual

University of Khenchela, Algeria

E. Matagne

CESAME, Louvain-la-Neuve, Belgium

Analysis of Characteristics of Solar Photovoltaic Thermal
Hybrid Systems

A. Norsoyan & R. Vardanyan

SEUA, Yerevan, Armenia

Influence of the Inclusion of Storage in Grid-Connected
Domestic PV-Systems on the Predictability of the Power
Exchange with the Grid

H.G. Beyer

University of Agder, Grimstad, Norway

A.G. Imenes

Teknova, Kristiansand, Norway

C. Sepulveda

University of Oldenburg, Germany

Flexible Offshore Solar Photovoltaic Systems for Marine
Applications

A. Uppada, S.P. Duttagupta & T. Eldho

IIT Bombay, Mumbai, India

V.R. Basam & G. Ravikumar

NSTL, Vishakhapatnam, India

6AV.4.16
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Optimized Power Development Strategy of Saudi Arabia
Considering Sustainability and Opportunity Loss of
Subsidized Oil

A. Tomoda, Y. Yoshizawa, A. Ogawa & G. Mogi

University of Tokyo, Japan

Rewable Energy High Penetration Scenarios Using
Energyplan: a Case Study for Bressanone

M.G. Prina, G. Garegnani, D. Moser,

R. Vaccaro & W. Sparber

EURAC, Bolzano, ltaly

PV Integration as a Tool for Transforming Existing Indian
Cities as Smart Cities

S. Dutta

Chandigarh College of Architecture, India

U. Roy

IIT Roorkee, India

M. Roy

Jadavpur University, Kolkata, India

Combining Smoothing of the Power Injected into the Grid
and a Battery Charge from an Intermittent Photovoltaic
Production

J. Lhermenault & E. Radvanyi

EDF, Ecuelles, France

C. Ducharme, C. Dumbs & J. Maire

EDF, Paris, France

Photovoltaic-Thermal Solar Collectors for the Preheating
of Domestic Hot Water — One-Year Measurement Results
and Comparison with Simulation

D. Zenhaeusern, A. Baggenstos, O. Turk,

S. Brunold & M. Rommel

HSR, Rapperswil, Switzerland

Toolbox for the Design and Simulation of Energy
Management Strategies for Battery-Based BIPV Systems
J. Pascual, P. Sanchis & L. Marroyo

Public University of Navarre, Pamplona, Spain

Efficiency Effects on Radiative Forcing of Solar Installations

B. Burg, P. Ruch, S. Paredes & B. Michel
IBM, Ruschlikon, Switzerland

Off Grid PV-Driven Cooling for Post-Harvest Crops in
Desert Areas in Egypt

M. Ayad

Egyptian Solar Energy Systems, Giza, Egypt

P. Schwerdt

Fraunhofer UMSICHT, Oberhausen, Germany

A. Khalil

Cairo University, Giza, Egypt

93

PROGRAMME



PROGRAMME

Conference Programme
VISUAL PRESENTATIONS

6AV.4.24

6AV.4.25
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6AV.4.28

6AV.4.29
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6AV.4.31
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Building a PV Based Microgrid as a Smart Energy Solution
for a Small-Size Touristic Village

J. Fernandez, G. Moncho, L. Marechal, C. Montes,

M. Delgado, J. Rodriguez, M. Friend & M. Cendagorta
ITER, Granadilla de Abona, Spain

A Radiative Transfer with Shading Model of Annual Global
Solar Insolation

J. Gooding, C. Smith, R. Crook & A.S. Tomlin

University of Leeds, United Kingdom

PV's for Powering of Marine Vessels
S. Guha, S. Nashikkar, V. Chowdary & G. Sharma
Indian Maritime University, Kolkata, India

Role and Potential of Semi-Autonomous (PV) Power
Systems - A Simulation Model to Study Feasibility and
Economic Impacts

P. Waegli

Dr. P. Waegli Research, Bremgarten, Switzerland

The Value of Responsive Demand in Distribution Systems
with PV Generation

T.F. Aratjo, W. Uturbey, L.G. Monteiro, W.C. Boaventura,
E.N. Cardoso & B.M. Lopes

UFMG, Belo Horizonte, Brazil

L. Xie

A&M University, Texas, United States

W. Negrao-Macedo

UFPA, Belém, Brazil

Direct Charging of Electrical Vehicles via PV
S. Krauter
University of Paderborn, Germany

Energy Supply in a Building via a Photovoltaic-Thermal
Power System

S. Yilmaz, H.R. Ozcalik & E. Kilic

Kahramanmaras Sutcu Imam University, Turkey

Local Cost of Seawater RO Desalination Based on Solar
PV and Wind Energy: Economics, Global Demand and the
Impact of Full Load Hours

U. Caldera

Technical University of Berlin, Germany

D. Bogdanov & C. Breyer

Lappeenranta University, Finland

Analysis of the Present Situation of Solar Photovoltaic
Systems Integration in the Spanish Ports

F. Diaz & I. Villalba

ULPGC, Las Palmas de Gran Canaria, Spain
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Optimal Design of PV and HP System

B.C. Nepper-Rasmussen

Technical University of Denmark, Kongens Lyngby,
Denmark

T.B. Rasmussen

Technical University of Denmark, Copenhagen, Denmark

BIPV Solar Harvesting by Use of Architectural Films
C.H. Oon, K.W. Ng & K. Hock
Temasek Polytechnic, Singapore, Singapore

VISUAL PRESENTATIONS 2AV.2

15:15 - 16:45

2AV.2.1

2AV.2.2

2AV.2.3

2AV.2.4

Silicon Solar Cell Improvements

21 % p-Type Industrial PERC Cells with Homogeneous
Emitter Profile

L.-C. Cheng, M.-C. Kao, H.-H. Huang,

P.S. Huang & L.-W. Cheng

Topcell Solar, Taoyuan, Taiwan

Inkjet Printed Metallization Applied to Silicon Heterojunction
Solar Cell

J. Hermans & W.J.M. Brok

Roth & Rau, Eindhoven, Netherlands

P. Papet & B. Strahm

Meyer Burger Research, Hauterive, Switzerland

Y. Yao & A. Richter

Meyer Burger Technology, Gwatt, Switzerland

Contact Resistivity Measurements of Point-Contacting
by Localised Dielectric Breakdown Structures by the
Transmission Line Method

N.J. Western & S.P. Bremner

UNSW, Sydney, Australia

Selective Emitter in n-Type c-Si Solar Cells

J. Liu, G.J.M. Janssen, M. Koppes, E.J. Kossen,
Y. Komatsu, J. Anker, A. Gutjahr & I. Romijn

ECN, Petten, Netherlands

A. Vlooswijk

Tempress, Vaassen, Netherlands

J.M. Luchies

Amtech Tempress Systems, Vaassen, Netherlands
O. Siarheyeva & E. Granneman

Levitech, Almere, Netherlands
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2AV.2.5

2AV.2.6

2AV.2.7

2AV.2.8
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2AvV.2.11
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Optimization of BBr3 Diffusion Processes for n-Type
Silicon Solar Cells

S. Werner, E. Lohmtiller, U. Belledin, S. Mack & A. Wolf
Fraunhofer ISE, Freiburg, Germany

A.H.G. Vlooswijk & R.C.G. Naber

Tempress, Vaassen, Netherlands

High Efficiency Si Solar Cells with Photonic Crystal Rear
Reflector

B. Lee

NREL, Golden, United States

J. Eisenlohr, F. Feldmann, M. DrieRen, T. Rachow,

N. Tucher, J.C. Goldschmidt, J. Benick & M. Hermle
Fraunhofer ISE, Freiburg, Germany

Effect of Light Induced Degradation and Regeneration on
p-Type PERC Cells

J.-R. Huang, K.-Y. Yen, Y.-F. Lin, S.-P. Su,

S.H.T. Chen & L.-W. Cheng

Topcell Solar, Taoyuan County, Taiwan

19.8% Conversion Efficiency in Modulated Surface
Textured IBC c-Si Solar Cells

A. Ingenito, O. Isabella & M. Zeman

Delft University of Technology, Netherlands

Analysis of Key Aspects of a Screen to Achieve Better
Metallization

M.L. Lin, P. Kuo, S. Cheng & W. Chen

Motech Industries, Tainan, Taiwan

The Effect of Front Side Amouphous Silicon Layer
Thickness on Rear Emitter Heterojunction Solar Cells
M.Y. Chen, J. Chang, F.-S. Chen, W.-C. Shieh & Z.-Y. Shih
AU Optronics, Taichung, Taiwan

Ultra-Fine Screen and Stencil-Printed Line for Silicon Solar
Cells

A. Faes, N. Badel, M. Despeisse & C. Ballif

CSEM, Neuchatel, Switzerland

J. Fleischer & P.V. Fleischer

MP+L Produktion, Neufinsing, Germany

Mass Production of Rear Emitter Solar Cell on n Type Si
Wafer by Means of Traditional Process

W. Wang & C. Zhou

CAS, Beijing, China

B. Sun & F. Shen

Bright Solar Energy, Tongxiang, China
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Passivation Properties of PEDOT:PSS Layers over
Crystalline Silicon Wafers

E. Zugasti, J. Armentia, M. Murillo, M. Ezquer,

M.J. Rodriguez & A.R. Lagunas

CENER, Sarriguren-Navarra, Spain

Electrically Conductive Adhesives for Photovoltaic (PV)
Applications

J. Rodriguez-Parada, M.E. Lewittes,

R.S. Mclean & K.E. Myers

DuPont, Wilmington, United States

M.-F. Mu, P. Feng, B. Xiang, Z. Liu & L.Q. Wu

DuPont R&D Center, Shanghai, China

Rear-Colored Double Glass Module Fabricated with Rear-
Colored Bifacial p-Type PERC Cells

B. Liu & H. Shen

Sun Yat-sen University, Changzhou, China

Y. Chen, Y. Yang, J. Dong, Z. Feng & P.J. Verlinden

Trina Solar Energy, Changzhou, China

Ozone as Promising Additive for HF-H2SO4- and HF-HCI-
Mixtures: Cleaning and Etching SG-Silicon

C. Gondek, A. Stapf & E. Kroke

Freiberg University of Technology, Germany

Optimized SiN Surface Passivation of Maskless Inductively
Coupled Plasma (ICP) Formed Black-Silicon without
Additional Self-Bias
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University of Rome ,La Sapienza®, Italy

M. Izzi, L. Signorelli & M. Tucci

ENEA, S. Maria di Galeria - Rome, Italy

Photoemission and Optical Studies of Earth Abundant PV
Absorbers CuSbS2 and Cu3N

M. Birkett, T.J. Whittles, V.R. Dhanak & T.D. Veal

University of Liverpool, United Kingdom

A. Welch & A. Zakutayev

NREL, Golden, United States

Aluminum Induced Glass Texturing Process for Thin Film
Solar Cell Applications

M. Unal, H. Nasser, M. Guinéven & R. Turan

METU, Ankara, Turkey

|. S6kmen

Sisecam Science and Technology Center, Kocaeli, Turkey

Estimation of Effective Carrier Lifetimes of Plasmonic
Silicon Solar Cells Using Impedance Spectroscopy

E. Thouti & V.K. Komarala

IIT Dehli, New Dehli, India

S. Kumar

National Physical Laboratory, New Delhi, India
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Development and Characterization of Quantum-Dot Solar
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RAS, Moscow, Russia
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Chungnam National University, Daejeon, Korea South
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A. Alimardani, E. Asl-Soleimani & A. Afzali-Kusha
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Effect of Si Doping on Performance of Quantum Dot Solar
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T. Hoshii, M. Sugiyama & Y. Okada

University of Tokyo, Japan
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Deposition of Cds Quantum Dots on Aligned ZnO Nanorods
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Performance Enhancement of Tunnel Diode by Embedding
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K. Park, S.J. Kang, S.K. Lee, S. Ravindran,

J.-W. Min & Y.T. Lee

GIST, Gwangju, Korea South

Evaluation of the Optical Properties of the Up-Converter
Combined with Quantum Dots when Implemented in
Bifacial Silicon Solar Cells

A.C. Pan & L.S.G. Cardoso

PUCRS, Porto Alegre, Brazil

Study of the Optical and Electrical Behavior of (ZnO)(1-x)
(Co304)x Semiconductor Composites Obtained in the
Thin Layer Form by the Spray Pyrolysis Technique
K.M.A. Boureguig, H. Tabet-Derraz,

A. Bouzidi & N. Benramdane

Dijillali Liabes University, Bel Abbes, Algeria

In Situ Growth of SnS Thin Films by Reactive Sputtering
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F. Liu & X. Hao

UNSW, Sydney, Australia

Comparative Study of Sputtered and Spin-Coated TiO2
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Applications

A. Hosseini

METU, Ankara, Turkey

Innovative Tendencies in Development of Solar Cells and
Systems

D.S. Strebkov & O.V. Shepovalova

RAAS, Moscow, Russia

Iron Pyrite (FeS2) for Solar Energy Conversion: from
Potential and Problems to Application

S. Shukla, H. Ge, N. Mathews, Q. Xiong & T. Sritharan
Nanyang Technological University, Singapore

Preparation and Investigation of Layers Based on Oxides
of Copper and Zinc for Solar Energy Converters

V. Afanasyev, A. Bobkov, A. Maksimov, V. Moshnikov,

N. Mukhin & D. Redka

SPbETU, Saint Petersburg, Russia

E.I. Terukov

RAS/ loffe, Saint Petersburg, Russia
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Manufacturing Quality, Recycling and Sustainability

Life Cycle Assessment of Silver Replacement with Copper
Based Metallization in TetraSun PV Modules
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Vienna University of Technology, Austria
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PV Cycle, Paris, France

Life Cycle Assessment of Photovoltaic Power Systems in
Russia

S.M. Karabanov & D.V. Suvorov

RSREU, Ryazan, Russia

P.P. Bezrukikh

Krzhizhanovsky Institute JSC, Moscow, Russia
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Manufacturing High Efficiency Photovoltaic Module with
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Printing Process
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Korea University, Seoul, Korea South

Investigation of Standardized Test Condition for PV
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Y.T. Li, Y.-H. Lee, W.-L. Yang, H.-H. Hsieh,

H.-S. Wu & E.Y. Wang

ITRI, Hsinchu, Taiwan

C.-M. Tung & P. Yu

NCTU, Hsinchu, Taiwan

Methods to Improve and Evaluate Solderability of Solar
Cell Metallizations

P. Gierth & L. Rebenklau
Fraunhofer IKTS, Dresden, Germany

State-of-the-Art in PV Recycling: Silicon & Thin-Film
Technologies
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Loser Chemie, Langenwei3bach, Germany
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Minimization of Electrical Losses for PV Modules Located
in Places with High Solar Irradiance

J. Rabanal-Arabach, A. Schneider,
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ISC Konstanz, Germany
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SUPSI, Canobbio, Switzerland
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Z. Chobola, M. Lunnak & J. Vanek

Brno University of Technology, Czech Republic

Integrated PV-Recycling — More Efficient, More Effective
W. Palitzsch, P. Schénherr & U. Loser
Loser Chemie, Langenwei3bach, Germany

About the Implementation of Our Zero Waste Concept for
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W. Palitzsch, P. Schénherr & U. Loser
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Temperature Coefficients of Silicon Solar Cells
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S. Winter & F. Plag
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Accelerating Boron-Oxygen Related Regeneration:
Lessons Learned from the BORNEO Project
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Modelling and Characterisation of BBr3 Boron Diffusion
Process for N-Type Si Wafer Solar Cells

M. Li, F.-J. Ma, K. Devappa Shetty,

A.G. Aberle & G.G. Samudra

SERIS, Singapore, Singapore

B. Hoex

UNSW, Sydney, Australia

Merits of the Exponentially Decaying P-Type Doping Profile
in the Emitter of P+/n Crystalline Silicon Solar Cells

M.Y. Ghannam & F. Alajmi
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Analysis of Low Temperature Current-Voltage Measure-
ments under Illlumination of Silicon Heterojunction Solar
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Slovak University of Technology, Bratislava, Slovakia

J. Huran

Slovak Academy of Sciences, Bratislava, Slovakia

Numerical Calculation of Single Diode Solar Cell Modelling
Parameters Using the Multi-Dimensional Newton-Raphson
Method

F. Ghani & G. Rosengarten

RMIT University, Melbourne, Australia

M. Duke

University of Waikato, Hamilton, New Zealand

Rapid Calculation of Series and Shunt Resistance Values
for a Solar Cell

F. Ghani & G. Rosengarten

RMIT University, Melbourne, Australia

Coloring Si Wafer-Based PV Modules with Optical
Reflecting Filters: Simulated Structures and Performances
S.C. Brofferio & G. Bernasconi

Polytechnic University of Milan, Italy

A 2D Model to Simulate Front Metallic Electrode of Silicon-
Based Solar Cell Using Finite Element Method

S. Li, S. Li & B. Hou

Soochow University, Suzhou, China
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Silicon Solar Cell by Lateral Diffusion
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Preventing Light Induced Degradation of Multi Crystalline
Solar-Cells

T. Luka, S. Eiternick & M. Turek

Fraunhofer CSP, Halle, Germany

Influence of Different Doping Processes on Emitter Quality
of Silicon Solar Cells: an Atomic Scale Study

M. Raghuwanshi, P. Pareige, E. Cadel & S. Duguay
Université et INSA de Rouen, Saint Etienne du Rouvray,
France

A. Lanterne, J. Le Perchec & S. Gall

CEA, Le Bourget-du-Lac, France

Predominant Passivation Behavior Analyses on Boron
Doping Profile for n-Type c-Si

P.-T. Hsieh, C.J. Huang, Z. Peng, W.-T. Chung, Y.-J. Lin,
P.-K. Chang, C. Kuo & C.C. Li

Motech Industries, Tainan, Taiwan

Study of the Solutions to Potential Induced Degradation
in Multi-Si Solar Cells

F. Jiang, J. Jin & H. Jin

Jinko Solar, Haining, China

Correlative Microstructural Analysis and Determination
of Local Grain Orientation of Multi-Crystalline Silicon
Solar Cells

S. Richter, S. Timmel, D. Lausch, M. Glaser,

S. Meyer & C. Hagendorf

Fraunhofer CSP, Halle, Germany

Passivation Behaviour Study of AI203/SiNx:H Stacks on
c-Si by in situ Photoluminescence

F. Lebreton, F. Silva, S. Abolmasov & P. Roca i Cabarrocas
CNRS, Palaiseau, France

S. Filonovich

TOTAL, Paris la Defense, France

A. Zauner

Air Liquide, Jouy-en-Josas, France

Manipulating Reverse Current in 21% n-MWT Cells
B. Newman, B.B. Van Aken, M. Koppes, A. Gutjahr,
L.A.G. Okel, J. Loffler, I.G. Romijn, C.J.J. Tool,

N. Guillevin & E.E. Bende

ECN, Petten, Netherlands

J. Wang, J. Zhai, Z. Wang, Y. Chen, Y. Wang & D. Liu
Yingli Green Energy, Baoding, China
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Advanced Modeling of Silicon Wire Solar Cell with Radial
p-n Junction and Wire-Shape Analysis to Optimization
S. Ahn, C. Park, Y.-J. Lee & J. Yi

Sungkyunkwan University, Suwon, Korea South

C.-S. Han

Jeonnam Technopark, Jeollanam-do, Korea South

C. Jeong
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Effective Minority Carrier Lifetime Measured in QSS Mode
and Silicon Surface Treatments
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University of Kiel, Germany

Bias Dependent Electron-Beam Induced Current (Li-EBIC)
Imaging for Diagnostics of Silicon Solar Cells
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Nondestructive Characterization and Microscopic
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S. GroRer, S. Eiternick & M. Turek
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DTU, Lyngby, Denmark
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Distributed Circuit Simulations
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University of Bologna, Cesena, Italy
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Simulation Study of Back Contacted Silicon Hetero-
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and Contact Geometry

M. Mikolasek, P. Pribytny, J. Marek, A. Chvala, M. Molnér,
J. Kovéc & D. Donoval

Slovak University of Technology, Bratislava, Slovakia

Discrepancies between SILAVCO and PC1D Device
Simulators in the One-Dimensional Modelling of Light-
Trapping Si Solar Cells

L. Abenante

ENEA, Rome, Italy

Extension of 1-D Analysis for a First Approximation of
Optical and Recombination Losses in MWT Silicon Solar
Cells

A. Razzaq

KU Leuven, Belgium

J. Chen, F. Duerinckx & J. Poortmans

imec, Heverlee, Belgium

Detail Study on Electronic Bonding States on SiN
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Y. Suzuki & A. Ogura

Meiji University, Kawasaki, Japan

H. Oji & I. Hirosawa

JASRI, Sayo, Japan

T. Tachibana & Y. Ohshita

TTI, Nagoya, Japan

Silicon Heterojunction Technology: Monitoring and
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O. El Daif, A. Abdallah & N. Tabet

Qatar Foundation, Doha, Qatar

S.M. de Nicolas & S. De Wolf

EPFL, Neuchatel, Switzerland

Solar Cells Modelling Using Radial Basis Functions Neural
Network

A. AlAmoudi, A. Baras & R. Jones
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A New Tool to Predict Thermal and Electrical Behavior of
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R. Couderc, M. Amara & M. Lemiti

INSA Lyon, Villeurbanne, France
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New Scanning Scheme for Separation of Residual Stress
Components in Silicon Wafers Using Near Infra-Red Digital
Polariscopy Technique

R.G.R. Prasath, K. Skenes & S. Danyluk

Georgia Institute of Technology, Atlanta, United States

T. Newton

Polaritek Systems, Atlanta, United States

Understanding the AgAl Contact Spiking in p+ Boron
Emitters
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Interpretation of Difference in Luminescence Intensity
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Mechanisms
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Brno University of Technology, Czech Republic

LEDs with Active Cooling in Combination with Fast-
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Systematic Optimization of Boron Diffusion for Emitter
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University of Tehran, Iran

Multijunction Planar High-Voltage Silicon Solar Cells
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RAAS, Moscow, Russia
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Moscow, Russia
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Applied Materials, S. Biagio di Callalta, Italy

Quality Estimation of N-Mono Wafers in Silicon
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Imaging
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AU Optronics, Taichung, Taiwan
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AIS Automation, Dresden, Germany

Advanced Simulation of Silicon Solar Cell Production
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Industrial Inert Drying System for High Effiency
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C. Clement, S. Schérner & H. Bell
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Multi-Crystalline Silicon Solar Cells Made on Solar Grade
Polycrystalline Silicon

J.W. Chen, Y.H. Mai, J.H. Chen, H.B. Zhu & Y. Xu

Hebei University, Baoding, China

Impact of Point of Use (POU) High Purity Water Recovery
and Reuse on Solar Manufacturing Costs and Resource
Demands

A. Yazdani

Exergy, Irvine, United States

Longlife Valve Technology for OEM Processing Equipment
and Specified Water Piping System in PV Cell Production
H. Mueller

Georg Fischer Piping Systems, Schaffhausen, Switzerland

An Optimization Study of Fluid Transfer on RPECVE Reactor
Using COMSOL Multiphysics- Numerical Simulation
AM. Talla, Y. Cuminal & S. Pincemin

UM2, Montpellier, France

Process Improvements and Cost Savings Realised
by Installing a New Generation POCI3 Vaporiser and
Bulk Chemical Delivery System at One of the Largest
Photovoltaic Cell Production Lines

S. Knight

HORIBA, Northampton, United Kingdom

A Novel Insulating Method of Interconnection for Back-
Contact Solar Cell

W. Long, W. Zhang, J. Wu, X.-S. Wang & G. Xing

Canadian Solar, Suzhou, China

Understanding the Impact of Rapid Thermal Processing
(RTP) onthe Light Induced Degradation (LID) of Mono and
Multi Crystalline Silicon Solar Cells

A. Ebong, N. Chen, V. Unsur & A.A. Chowdhury

UNC Charlotte, United States

Multivariate Analysis of Wafer Process Data

R. Evans

UNSW, Sydney, Australia

E. Stegemann, T. Dinkel, B. Kléter, P. Stoye & K. Petter
Hanwha Q CELLS, Bitterfeld-Wolfen, Germany

The Swiss Inno-HJT Project: Performance of Si-HJT
Systems Produced in a Pilot R&D Line

B. Strahm

Roth&Rau, Hauterive, Switzerland

D.L. Batzner, W. Frammelsberger, D. Lachenal, B. Legradic,
J. Meixenberger, P. Papet & G. Wahli

Meyer Burger, Hauterive, Switzerland

Conference Programme
VISUAL PRESENTATIONS

M. Despeisse, C. Allebé, P.-J. Alet, N. Badel,

M. Bonnet-Eymard, F. Debrot, A. Faes, A. Lachowicz,
J. Levrat & C. Ballif

CSEM, Neuchatel, Switzerland

Y. Yao, C. Rychen, T. Séderstrom, J. Heiber,

M. Lanz & S. Leu

Meyer Burger, Gwatt, Switzerland

J. Hiller & V. Fakhfouri

Pasan, Neuchatel, Switzerland

PROGRAMME



PROGRAMME

Conference Programme
VISUAL PRESENTATIONS

WEDNESDAY, 16 September 2015

VISUAL PRESENTATIONS 3CV.1

08:30 - 09:30

Thin Film Si Cells and Modules

33CV.1.1 Developmentand Validation of a Phenomenological Model

3CV.1.2

3CV.1.3

3Cv.14

3CV.1.6

3CVv.1.7

164

Describing Degradation and Annealing of a-Si:H Solar
Cells

M. Gorig & B.E. Pieters

Forschungszentrum Jiilich, Germany

Development of Flexible Tandem Solar Cells with Very High
Frequency Plasma Enhanced Chemical Vapor Deposition
(VHF PECVD) Technique at Low Temperature

D. Fischer, B. Leszczynska, M. Albert,

J.W. Bartha & C. Strobel

Technical University of Dresden, Germany

J. Kuske

FAP, Dresden, Germany

N. Prager & M. Fahland

Fraunhofer FEP, Dresden, Germany

Monolithic Interconnection of Silicon Based Thin-Film
Solar Cells on Aluminium Substrates

S. GeiRendorfer, O. Siepmann, A. Schweitzer,

O. Sergeev & M. Vehse

NEXT ENERGY, Oldenburg, Germany

Improvement and Analysis on Color Variation on a-Si Thin
Film Modules

C. Peng, C. Hong, S. Yang, H. Chen, Q. Jiang, P. Sun,

J. Zhang, Y. Li & X. Xu

Hanergy Advanced Systems, Chengdu, China

Engineering Improvements in the Amorphous/
Microcrystalline Silicon Tandem Thin Film Solar Modules
at Chint Solar

X. Niu, S. Liu, W. Li, L. Liu, W. Han, S. Wang,

H. Huang & C. Lu

Chint Solar, Hangzhou, China

GZO/Ag/GZO Multilayer Electrodes for Full-Transparent
Hydrogenated Amorphous Silicon Solar Cells

D.J. Lee, J.-W. Lim & S.J. Yun

ETRI, Daejeon, Korea South

M. Shin

Korea Aerospace University, Goyang, Korea South

T.Y. Kim

Chungnam National University, Daejeon, Korea South
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Optical Transmittance and Reflectance Analysis of
GZO/Ag/GZO Films for Full-Transparent Hydrogenated
Amorphous Silicon Solar Cells

M. Shin

Korea Aerospace University, Goyang-City, Korea South

D.J. Lee, J.-W. Lim & S.J. Yun

ETRI, Daejeon, Korea South

Amorphous Silicon-Oxynitride p-Layers in Amorphous
Silicon Thin-Film Solar Cells

A. Neumdiller, O. Sergeev, M. Vehse & C. Agert

NEXT ENERGY, Oldenburg, Germany

E. Wendler

Friedrich Schiller University Jena, Germany

Nanocrystals Formation in SI3N4/a-Si:H Multi-Layered
Films Deposited by PECVD from Silane Diluted with
Nitrogen

P. Sutta, P. Calta, R. Medlin, M. Netrvalova & J. Savkova
University of West Bohemia, Plzen, Czech Republic

Influence of Argon Plasma Treatment at i/p- Interfaces in
Silicon Thin-Film n-i-p Solar Cells

A. Neumueller, S. Gei3enddrfer, O. Sergeeyv, U. Kirstein,

M. Vehse & C. Agert

NEXT ENERGY, Oldenburg, Germany

Changing of the Parameters of the “three-Diode Model”
by Light-Induced Degradation at Different Degradation
Temperatures of a-Si/uc-Si Solar Cells

J.A. Weicht, R. Rasch, G. Behrens & F.U. Hamelmann
University of Applied Sciences Bielefeld, Minden, Germany

A Path towards the Compatibility of Flexible Metallic
Substrate and Thin Film Solar Cells through Intermediate
Layer Ceramic Stacks

M.F. Menéndez, L.J. Andrés Menéndez, A. Menéndez,

P. Sanchez, D. Gomez Plaza & A. Menéndez-Velazquez
ITMA, Avilés, Spain

R. Ortiz, M.D.C. Lopez,

E. Sanchez Cortezon & J.M. Delgado Sanchez

Abengoa Solar, Sevilla, Spain

Depth Profiling Analysis of Thin Film Solar Cells by Pulsed
Glow Discharge - Time of Flight Mass Spectrometry

A. Alvarez-Toral, L. Lobo, A. Sanz-Medel,

R. Pereiro & B. Fernandez

University of Oviedo, Spain

P. Sanchez & A. Menéndez

ITMA, Avilés, Spain
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Density of State Measurements of RF Power, SiF4, and
CH4-Tuned—-Hydrogenated Microcrystalline Silicon
Carbon Alloy Thin Films Using Photocurrent Methods
N. Puspitosari, S. Gaiaschi,

C. Longeaud & M.E. Gueunier-Farret

CNRS, Gif-sur-Yvette, France

E.V. Johnson

CNRS, Palaiseau, France

Thermal Annealing Effect on Oxidation of Near
Stoichiometric Amorphous SixC1-X RF Co-Sputtered Thin
Film

A.-1. El Khalfi, E.M. Ech-chamikh, Y. ljdiyaou, M. Azizan,

L. Nkhaili, A. El Kissani, A. Essafti & A. Outzourhit

Cadi Ayyad University, Marrakech, Morocco

Hydrogen Dilution Effects on Undoped Silicon Oxide Layer
and Amorphous Silicon Thin-Film Solar Cell Performance
Y.-H. Chen, C.-C. Lin, J.-C. Liu & H.-W. Lu

ITRI, Hsinchu, Taiwan

LiF-Al As The Electron Collector For a-Si:H Based
Photovoltaic Cell

E. Ore & G. Amaratunga

University of Cambridge, United Kingdom

J. Melskens, A. Smets & M. Zeman

Delft University of Technology, Netherlands

Optimization of Thin-Film Silicon Solar Cells Based on
1-D Asymmetric Periodic Gratings

R. Vismara, O. Isabella & M. Zeman

Delft University of Technology, Netherlands

Partially Transparent a-Si Thin Film PV Modules for
Agriculture Application

Y. He, C. Peng, W. Yong, Y. Xu, Z. Shen, Y. Guo, H. Zhao,
J. Zhang & Y. Li

Hanergy Advanced Systems, Chengdu, China

Microstructural, Optical and Electrical Properties of
Nanocrystalline Silicon Carbide Alloys Prepared by
PECVD and their Application in n-i-p nc-Si:H Solar Cells
D. Lim, J.H. Park, J. Yoo, S.K. Ahn, K. Yoon,

A. Cho & J.-S. Cho

KIER, Daejeon, Korea South

Correcting Temperature-Dependent Efficiency Model for
Commercial Double Junction Thin Film Silicon Modules
L. Locatelli, N. Narayan, O. Isabella & M. Zeman

Delft University of Technology, Netherlands

A. Battaglia & A. Canino

3Sun, Catania, Italy
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ST Microelectronics, Catania, Italy
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PV Modules

Evaluation of Gel Content-Measurement-Method for Mass
Production of Glass-Foil Based Crystalline Silicon PV
Modules

S. Kunath, M. Mette & M. Vogel

Hanwha Q CELLS, Bitterfeld-Wolfen, Germany

E. Malguth

LayTec in-line, Berlin, Germany

Influences of Lamination Conditions on Device Durability
for EVA-Encapsulated PV Modules

J. Zhu, D. Wu, D. Montiel Chicharro, M. Owen-Bellini,

T. Betts & R. Gottschalg

Loughborough University, United Kingdom

Measuring the Degree of Crosslinking of EVA: Results of
a European Round Robin Test on Soxhlet Extraction
G. Oreski

PCCL, Leoben, Austria

C. Hirschl, L. Neumaier, W. Mihleisen,
S. Puchberger & M. Kraft

CTR, Villach, Austria

G.C. Eder

OFl, Vienna, Austria

R. Frank

KIOTO, St. Veit, Austria

M. Tranitz

Fraunhofer ISE, Freiburg, Germany
M. Schoppa

PI Berlin, Germany

M. Wendt

Fraunhofer CSP, Halle, Germany

N. Bogdanski

TUV Rheinland, Cologne, Germany

A. Plésch

Energetica, Klagenfurt, Austria

Evaluation of the Influence of Climate and Microclimate
on the Ageing Behaviour of PV Encapsulations

B. Hirschmann, F. Wagner & G. Oreski

PCCL, Leoben, Austria

G. Pinter

University of Leoben, Austria

Compatibility Studies of PERC Solar Cell Metallisation
and PO-Based Encapsulants

M. Gragert, Y. Yao, R. Grischke & T. S6derstrém

Meyer Burger, Thun, Switzerland

M. Konig

Roth & Rau, Hohenstein-Ernstthal, Germany
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FEM-Simulation of Water Vapor Ingress into Glass-Glass-
Modules with Polymeric Edge Sealant and Validation by a
New Experimental Set Up for Permeation Tests for Sealing
Material

E. Klimm, F. Vogt, A. Piekarczyk, A. Ballion,

K.-A. Weil & M. K&hl

Fraunhofer ISE, Freiburg, Germany

Evaluation of Backsheet Endurance by [UV-Water Cooking
Test] and Module Reliability by [TC-HF-UV-DH] Sequential
Test

M. Chang, H. Chen, C. Chen, C.H. Hsueh & W.J. Hsieh

AU Optronics, Taichung, Taiwan

Long Term Accelerated Weathering Tests on “Coupons”
to Develop New Classes of Backsheets

F. Rummens

RENOLIT, Oudenaarde, Belgium

Influence of MVTR of Air-Side Layer of Backsheet on the
Reliability of Backsheet Itself and Consequently on the
Reliability of Solar PV Modules

R. Singh & A.K. Singh

RenewSys, Bangalore, India

Acetic Acid Transmission Rates of PV Backsheets
G. Oreski, M. Brasch & A. Mihaljevic

PCCL, Leoben, Austria

C. Hirschl

CTR, Villach, Austria

G. Pinter

University of Leoben, Austria

Thermal Stress Analysis on Encapsulation and Backsheet
Materials for PV-Modules

S. Wendlandt, R. Berthold, M. Hanusch, A. Drobisch,

J. Berghold, M. Schoppa & P. Grunow

PI1 Berlin, Germany

B. Stegemann & O. Sucherneck

Berlin University of Applied Sciences, Germany

S. Krauter

University of Paderborn, Germany

Modelling and Measuring the Performance of Textured
Front Surfaces under Diffuse Radiation

N. Reiners, M. Kristuf, S. Omidi & U. Blieske

Cologne University of Applied Sciences, Germany

Sensitivity of Different Bills of Materials to PID: Fast Test
Method

D. Bertani

RSE, Milan, Italy

C. Liciotti

Brandoni Solare, Castelfidardo, Italy
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Potential-Induced Degradation for Prolonged Humidity-
Freeze Test

J. Chen, H. Chen, C.H. Hsueh & M. Chang

AU Optronics, Taichung, Taiwan

Investigation of the Micro-Climate of Microcrystalline
Silicon-Modules and CIGS-Modules and its Impact on
Potential-Induced Degradation

E. Fokuhl, V. Wesselak, S. Voswinckel, P. Manz,

B. Trautmann & C. Schmidt

Nordhausen University of Applied Sciences, Germany

Dos and Don‘ts of Leakage Current Measurement
S. Voswinckel, V. Wesselak, K. Watzlawik,

E. Fokuhl & C. Schmidt

Nordhausen University, Germany

On the Recovery of PID Affected Silicon Solar Modules
T. Kaden & H.J. Méller
Fraunhofer THM, Freiberg, Germany

Outdoor PID Acceleration Testing in Japan: Effects of
Regular Wetting and Interruption

K. Sakurai, R. Sato, M. Akitomi, R. Morinaga & A. Masuda
AIST, Ibaraki, Japan

New Acceleration Testing Method “Highly Accelerated
Thermal Cycling Test” : Acceleration Method through
Degradation Mode Analysis

K. Morita, Y. Tsuno, Y. Yasuda & S. Kera

TUV Rheinland, Yokohama, Japan

M. Fujimori & T. Kohno

Hitachi, Tokyo, Japan

Study of Developing SEMI PV Shipping Standards in
Taiwan

S.-T. Hsy, Y.-S. Long, T.-C. Wu & E.Y. Wang

ITRI, Hsinchu, Taiwan

Soiling and Abrasion Testing of Functional Surfaces for
Solar Energy Systems Adapted to Extreme — Arid and
Maritime — Climatic Conditions

E. Klimm, T. Kaltenbach, D. Philipp, M. Masche,

K.-A. Weil3 & M. Kéhl

Fraunhofer ISE, Freiburg, Germany
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Indoor Accelerated Testing Procedure to Evaluate Aging
Behavior of Weathered Poly-Silicon PV Module with High
Intensity Irradiance

L.-Y.-. Liao & J.-L. Kwo

AlIReal Technology, Kaohsiung, Taiwan

C.-H. Lin

TERTEC, Taoyuan, Taiwan

H.-C. Hsieh

BSMI, Taipei, Taiwan

C.-F. Shih

NCKU, Tainan, Taiwan

Mechanical and Chemical Characterization of Solder
Joints After Accelerated Ageing Tests

|. Durr, J. Walter, A. Kraft, K.-A. WeiR & U. Eitner
Fraunhofer ISE, Freiburg, Germany

M. Volk

Gebr. Schmid, Freudenstadt, Germany

Reduced Shading Effect on Half-Cell Modules -
Measurement and Simulation

J. Schneider & H. Hanifi

Fraunhofer CSP, Halle, Germany

Investigation on Effect of Long-Term Durability by Metal
Busbar Microstructure

Z. Peng, P.-T. Hsieh, C.J. Huang & C.C. Li

Motech Industries, Tainan, Taiwan

Results from Extended Degradation and Outdoor Tests
of NICE Modules

F. Madon, J. Degoulange & R. Einhaus

Apollon Solar, Lyon, France

P. Lefillastre & L. Sicot

CEA, Le Bourget du Lac, France

Reflectance Measurements for Testing the Effect of Module
Cleaning on the Glass Surface

N. Ferretti, T. Weber, F. Schneider & J. Berghold

PI1 Berlin, Germany

Reliability results for high-efficiency foil-based back-
contact PV modules

V. Rosca, M.J.A.A. Goris, L.A.G. Okel, B.B. Van Aken,

N. Guillevin, A.A. Mewe, |. Cesar & L.J. Geerligs

ECN, Petten, Netherlands

Accelerated Damp Heat Test Combining Current Stressor
H. Chen, C.H. Hsueh, C. Chen & M. Chang
AU Optronics, Taichung, Taiwan
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In-Situ Monitoring of Solar PV Modules during Accelerated
Aging Tests by Means of Measuring the Dark IV Curve
S. Stecklum, D. Philipp, C. Eckerle, G. Mulhéfer & C. Volker
Fraunhofer ISE, Freiburg, Germany

Worst-Case Partial Shading Conditions for Crystalline
Silicon Solar Cells with Different Reverse-Current
Characteristics

L. Podlowski, S. Janke & B. Litzenburger

PI Solar Technology, Berlin, Germany

D. Cormode

Solon, Tucson, United States

S. Wendlandt, J. Berghold & J. Taubner

PI Berlin, Germany

Back-Contact MWT Modules Made with Electrically
Conductive Adhesive Interconnection and Conductive
Backsheets: Study of Performance and Reliablity through
Material Testing, Accelerated Aging and Field Testing

G. Beaucarne

Dow Corning, Seneffe, Belgium

T. Savisalo

Cencorp Clean Energy, Mikkeli, Finland

PV Module Hot Spot Investigation Based on 1 GW
Worldwide Database

M. Chang, C. Chen, H. Chen, C.H. Hsueh, K.L. Ho & E. Yen
AU Optronics, Taichung, Taiwan

Long Term Statistics on Micro Cracks and their Impact on
Performance

J. Arp

PV Lab Germany, Potsdam, Germany

B. Jaeckel

UL International, Roitzsch, Germany

Reliability and Energy Performance of Crystalline Silicon
Modules Containing Cells with Small Defects

D. Xia, P. Quan, J. Xia, J. Yu, Z. Feng,

Z. Zhang & P.J. Verlinden

Trina Solar, Changzhou, China

Anti-Soiling Coatings for PV Modules
P. Sommeling & W. Eerenstein
ECN, Petten, Netherlands

Annual Degradation Rates of Bulk Crystalline PV Modules
Estimated from Indoor and Outdoor Measurements

T. Ishii, A. Masuda & Y. Hishikawa

AIST, Tsukuba, Japan
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Experimental Study on Detection Technology of PV
Modules with Shorten Bypass Diode

S. Nishikawa, C. Nagao & R. Kase

Nihon University, Tokyo, Japan

Accelerated Simulated Methods and Analysis for Snail
Tracks of PV Modules in Laboratory

J.H. Liu, Z.S. Liu, E. Liu & H. Jin

Jinkosolar, Jiaxing City, China

Long Term Record of PV Modules. Results from Hanwha
Q Cells Test Fields and Reference Installations Allover the
World

D. BuR3, E. Herzog, M. Strobel & M.B. Kéntopp

Hanwha Q CELLS, Bitterfeld-Wolfen, Germany

Hot Spot Performance Comparison of Field and Lab for
p-Type c-Si Modules

C.H. Hsueh, J. Chen, H. Chen & M. Chang

AU Optronics, Taichung, Taiwan

Soiling Loss Analysis on Various Photovoltaic
Technologies Installed at Rooftop in Metropolitan/Urban
Environment

R. Bohra, R.R. Gowda & M.R. Krishnan

Infosys, Bangalore, India

Substring-Level Energy-Yield Assessment of Photovoltaic
Modules Subject to Partial Shading Conditions

G. Van den Broeck, B. Herteleer, K. Baert & J. Driesen

KU Leuven, Heverlee, Belgium

H. Goverde & F. Catthoor

imec, Leuven, Belgium

Cell Degradation under Prolonged DH Test and HAST

C.-W. Lin, C.-W. Yang & M.-Y. Huang
AU Optronics, Taichung, Taiwan

Numerical Model for the Prediction of the Electric Response
of Solar Cells in Presence of Cracks

|. Berardone & M. Corrado

Polytechnic University of Turin, Italy

M. Paggi

IMT Lucca, Italy

Field Performance Comparison of Several Anti-Soiling
Coatings on Photovoltaic Glass

B. Brophy, Z.R. Abrams & P. Gonsalves

Enki Technology, San Jose, United States
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SunEdison, Belmont, United States
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Energy and Economic Analysis of Uniform and Non-
Uniform Cooling Methods for PV Panels by Experimental
Setup

H.M.S. Bahaidarah

King Fahd University, Dhahran, Saudi Arabia

Thermo-Economic Feasibility Study of Converging
Channel Heat Exchanger for PV System Installed in
Dhahran

A.A. Bozdar Baloch & H. Bahaidarah

KFUPM, Dhahran, Saudi Arabia
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4CV.3.1 Space Demonstration of CIGS Solar Cells and Modules
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4CV.3.4
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with Japanese Small Satellites
S. Kawakita, M. Imaizumi & H. Kusawake
JAXA, Ibaraki, Japan

Effects of the Front Electrode Angle on the Device
Performance of In0.16Ga0.84As Solar Cells

R.-H. Horng

National Cheng Kung University, Taichung, Taiwan

F.-L. Wu, S.-L. Ou, VY.-C. Kao & S.-H. Shi

National Chung Hsing University, Taichung, Taiwan

Triple-Junction CPV Cells: Luminescent Coupling in a
Wide Temperature Range

V.D. Rumyantsev, A.V. Chekalin,

D.A. Malevskiy & P.V. Pokrovskiy

RAS/ loffe, St. Petersburg, Russia

Improvements of the SI-Traceable Calibration of the Short
Circuit Current of Multi Junction Component Solar Cells
F. Witt, I. Kroger, T. Fey & S. Winter

PTB, Braunschweig, Germany

J.M. Fernandez-Marin & T. Gomez Rodriguez

INTA, Madrid, Spain

Copper Diffussion in GaAs Solar Cells for Space
Applications

R.H. van Leest, G.J. Bauhuis, P. Mulder,

E. Vlieg & J.J. Schermer

Radboud University, Nijmegen, Netherlands

R. Van der Heijden & E. Bongers

Airbus Defence and Space, Leiden, Netherlands
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Performance Enhanced Characterization of InGaP/
InGaAs/Ge Triple-Junction Solar Cell Based on Down-
Shifting and Antireflection Using EU-Doped Silicate
Phosphor Layer

W.-J. Ho, G.-C. Yang, C.-W. Yeh & R.-S. Sue

NTUT, Taipei, Taiwan

H.-P. Shiao

Win Semiconductor, Taoyuan, Taiwan

Four Junction Lattice Matched Solar Cells for Space
Application

R. Campesato, M. Casale, G. Gori, E. Greco,

G. Gabetta & M. Ficcadenti

CESI, Milan, Italy

Effects of 10 MeV Proton Irradiation on 1lI-V Solar Cells
E. Yaccuzzi, M. Barrera, S.E. Rodriguez, M.L. Ibarra,

J. Garcia, E.M. Godfrin, M. Alurralde & J. Pla

CNEA, San Martin, Buenos Aires, Argentina

M. Ochoa, E. Barrigén, C. Algora & I. Rey-Stolle

UPM, Madrid, Spain

Formation of Crystalline Germanium on SiOx/Si Substrate
for InGaP/GaAs/Ge Triple-Junction Solar Cells

E. Lee, J.S. Yeo, J.H. Lee & D.l. Cheong

Agency for Defense Development, Daejeon, Korea South
S.W. Kim, J.J. Lee, Y.H. Park & H.-J. Choi

Yonsei University, Seoul, Korea South

Graphene Layer Introduction in the Growth of Ge Film
on SiOx/Si Substrate for InGaP/GaAs/Ge Triple-Junction
Solar Cells

D.l. Cheong, E. Lee, J.S. Yeo & D.H. Baek

Agency for Defense Development, Daejeon, Korea South
S.W. Kim, J.J. Lee, Y.H. Park & H.-J. Choi

Yonsei University, Seoul, Korea South

Numerical Modelling of a PV Concentrator System Based
on a Dual-Diode Cell Model Taking into Account Cooling
by a Heat Sink

A.V. Okhorzina & N. Bernhard

Anhalt University of Applied Sciences, Kéthen, Germany
A.V. Yurchenko

Tomsk Politechnical University, Russia
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A Direct Method of Analysing the Current Matching
Condition in a Multi-Junction Solar Cell
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A. Barnett & I. Perez-Wurfl

UNSW, Sydney, Australia

A. Lochtefeld
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University of Tokyo, Japan
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High Power Narrow Infrared Laser Beam Converter for
Space and Atmosphere Wireless Energy Transfer Systems
V. Tugaenko & O. Zayats
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Investigation of Thermal Characteristics of Multifunctional
Hybrid Photovoltaic Module for Tethered-Solar Power
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H. Lv, J. Dai, C. Huang, Z. Li & F. Sheng

Hubei University of Technology, Wuhan, China

Impact of Minority Carrier Lifetime and Temperature on
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Photovoltaic (CPV) Applications

R. Pandey & R. Chaujar

Delhi Technological University, New Delhi, India
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Imperial College London, United Kingdom
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Silicon Solar Cell Improvements
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Temperature Sensitivity of Solar Cell Efficiency: Theory
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Photovoltaic Cells Based on Silicon with Clusters of Nickel
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Tashkent State Technical University, Uzbekistan

Evaluation of the Effective Specific Contact Resistivity
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J. Wu, X. Meng, X.-S. Wang & G. Xing

Canadian Solar, Suzhou, China

Current Transportation Enhancement with ZnO Nanoroads
for Silicon Nanowire Solar Cell

R. Jia, Z. Feng, W. Zhang, K. Tao, B. Dou, Y. Sun & Z. Jin
CAS, Beijing, China

A Study on Blistering in Tunnel Oxide Junction of Silicon
Solar Cells

H. Kim, S.M. Kim, Y. Kang, H.-S. Lee & D. Kim

Korea University, Seoul, Korea South

K. Ji, S.-Y. Lee, S.-W. Ahn & H.M. Lee

LG Electronics, Seoul, Korea South

The Influence of Metallization Process on Interdigtiated
Back Contact Silicon Solar Cell Performances

S.-Y. Liu, Z.L. Yao, C.-M. Wei, Y.-K. Tsao, B.-S. Lee,

Y.L. Lee, K.-C. Lai & C.-C. Chuang

Motech Industries, Tainan, Taiwan

Simulation and Optimization of Flexible Thin Film Silicon
Solar Cells

B. Abebe & C. Pflaum

University of Erlangen-Nuremberg, Germany

Biomimetic Optimization of the Grid Design on Silicon
Solar Cells

L. Neumaier, W. Mihleisen & C. Hirschl

CTR, Villach, Austria

High Performance Mono-Like Silicon Solar Cells and
Modules by Using Industrial Mass Production Technology
C.-W. Kuo, T.-M. Kuan, L.-G. Wu, C.C. Huang,

S.-l. Peng & C.-Y. Yu

TSEC, Hsinchu, Taiwan

Understanding the Impact of Boron Diffusion on N-Type
Silicon Bifacial Solar Cells

S. Simayi, Y. Kida, K. Shirasawa & H. Takato

AIST, Koriyama, Japan
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Investigation of Light-Induced Regeneration Behavior on
P-Type Multi-Crystalline PERC Cells

K.-Y. Yen, S.-P. Su, J.-R. Huang,

S.H.T. Chen & L.-W. Cheng

TOPCELL Solar, Taoyuan County, Taiwan

Anti-PID SiOx:H/SiNy:H Layers Deposited by PECVD on
P-Type C-Si Solar Cells

C. Charpentier, Y. Marot, F. Coeuret, A. Zauner, E. Urrejola,
J. Hong & S. Pouliquen

Air Liquide, Jouy en Josas, France

Anti-LID SiCN:H Layers Deposited by PECVD on p-Type
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and Related Defects
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L.-C. Chen, C.-T. Yu, Y.-C. Peng, S.-D. Tzeng, C.-M. Wang,
C.-C. Lin & C.-H. Lin

National Dong Hwa University, Hualien, Taiwan
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From Lab to Fab: Bifacial N-Type Cells Entering Industrial
Production

J. Lossen, C. Comparotto, V.D. Mihailetchi, F. Buchholz,
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ISC Konstanz, Germany

M. Rossetto, F. Fizzotti & F. Traverso
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Optical and Passivation Characterization of Amorphous
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L. Montafiez Huaman, A. Guerra,

F. De Zela & R. Weingértner

PUCP, Lima, Peru

A. Ben Or

HZB, Berlin, Germany

A. Winnaker

University of Erlangen-Nuremberg, Germany

A Benchmarking Study of the Application of a Distributed
Bragg Reflector as Back-Reflector on n-Pasha Solar Cells
S.L. Luxembourg, P. Spinelli, A. Ingenito,

J. Liu & A.W. Weeber

ECN, Petten, Netherlands

O. Isabella & M. Zeman

Delft University of Technology, Netherlands

Efficiency Improvement in Crystalline Silicon Solar Cells
with Plated Electrodes by Light-Induced Plating

M.S. Jeong, J.I. Lee, M.G. Kang & H.-E. Song

KIER, Daejeon, Korea South

Mercury: Towards over 22% Efficient IBC Cells with FFE
and Wide BSF

A.R. Burgers, I. Cesar, A.A. Mewe, N. Guillevin,

L.J. Geerligs & P. Spinelli

ECN, Petten, Netherlands

Analysis and Performance of Dispensed and Screen
Printed Front Side Contacts on Cell and Module Level
C. Rodriguez

SERIS, Singapore, Singapore

M. Pospischil, A. Padilla, M. Kuchler, M. Klawitter, T. Geipel,
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Photonic Nanostructures for Solar Cells: Comparison of
Different Etching Techniques Regarding Their Impact on
Lifetimes and Contacting

C. Trompoukis, E. Simoen, |. Abdo, L. Tous, V. Depauw,

I. Gordon, R. Mertens & J. Poortmans

imec, Leuven, Belgium

A. Stesmans
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K.D. Lee

Obducat Technologies, Lund, Sweden

O. El Daif

Qatar Foundation, Doha, Qatar

Understanding the Recombination Activity of Diffused
Boron Emitters for High Efficiency n-Type PERT Solar
Cells

T. Desrues, S. Gall, C. Lorfeuvre, S. Manuel & Y. Veschetti
CEA, Le Bourget du Lac, France

Direct Laser Beam Interference Patterning Combined
with Wet Chemical Etching as a Tool to Control Surface
Morphology of Multicrystalline Silicon
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Center for Physical Sciences and Technology, Vilnius,
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Processing to Achieve High Performance on Multi-
Crystalline Silicon Wafers

C. Chan, A. Wenham, B. Hallam, H. Li,

M. Abbott & S.R. Wenham

UNSW, Sydney, Australia

Interface States Observation between Atomic Layer
Deposited AIOx Layer and S| by Photoelectron
Spectroscopy

N. Ikeno, Y. Yamashita & A. Ogura

Meiji University, Kawasaki, Japan

T. Chikyow

NIMS, Tsukuba, Japan

Over 21.5 % Efficient Fully Screen Printed n-Type Solar
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Wafer Incoming Inspection Value for Solar Cell Makers
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Applied Materials, Santa Clara, United States
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G. Gordillo, R.A. Becerra, E. Ramirez,
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National University of Colombia, Bogota, Colombia

A 9.2% Efficient CZTSSe Solar Cell with Atomic Layer
Deposited Zn-Sn-O Buffer
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Nanyang Technological University, Singapore, Singapore

Tin Sulfide (SnxSy) Thin Films Obtained by Co-Evaporation:
Influence on the Properties of Annealing in Different
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CIEMAT, Madrid, Spain

High-Efficiency Cadmium-Free CulnxGal-X(SeS)2 Thin-
Film Solar Cells with Chemically Deposited SnS2 Buffer
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Nanowire of Hydrothermally Grown Hierarchical ZnO
Nanowires for a High Efficiency Cu(In,Ga)Se2 Thin Film
Solar Cell

Y.-F. Chang, C.-C. Huang, T. Huang & M.-C. Wu

NTHU, Hsinchu, Taiwan

CdTe Thin Film Solar Cell Performance under High- and
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CZTSe Solar Cells Based on Co-Evaporated Thin Films
J. Gwak, J.H. Yun, S.K. Ahn, K. Kim, A. Cho, Y. J. Eo,
J.-S. Cho, S.J. Ahn, J.H. Park, J. Yoo, K.S. Shin,

K.H. Yoon & H.R. Choi

KIER, Daejeon, Korea South

H.R. Choi

KIER, Seoul, Korea South

J.H. Kim

Chonnam National University, Gwangju, Korea South
H. Cheong
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S.-J. Sung, S.-N. Park, D.-H. Kim, D.-K. Hwang,

K.-J. Yang & J.-K. Kang

DGIST, Dalseong-gun, Korea South

Effects of S and Se Contents on the Physical and
Photovoltaic Properties of Cu2ZnSn(Sx,Sel-X)4 Thin
Films: 9.45 % Efficient Device Fabrication

D.-H. Kim, D.-H. Son, Y.-I. Kim, K.-J. Yang, S.-J. Sung,
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Effect of Microstructure on Chlorine Activation of CdTe
Thin Film Solar Cells
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Modifying the Sulfur Gradient in Sequentially Processed
CIGSe Absorber under Atmospheric Pressure Using
Elemental Chalcogenides

C. Wolf, H. Rodriguez-Alvarez, S. Schmidt, D. Greiner,
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HZB, Berlin, Germany
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Tsinghua University, Beijing, China
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Nankai University, Tianjin, China
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For more information please refer to
www.photovoltaic-conference.com/parallel-events

276 277



PARALLEL EVENTS

The EU PVSEC Parallel Events are open to all registered Conference
Participants of the EU PVSEC 2015.

For detailed information and programme please Vvisit
www.photovoltaic-conference.com/parallel-events.

Monday,14 September 2015

13:30 - 17:00
Competitiveness, Soft Costs and New Business Cases for PV

jointly with the International Energy Agency Photovoltaic Power Systems
Programme (IEA PVPS) - IEA PVPS Task 1

Tuesday, 15 September 2015

08:30 - 12:30

Reaching out for opportunities in BIPV — market, policies and
BIPV development drivers

jointly with the International Energy Agency Photovoltaic Power Systems
Programme - |IEA PVPS Task 15 and linked to the EU PV Technology
Platform

13:30 - 18:30

Reaching out for opportunities in BIPV —technology and industry
developments

jointly with the European Photovoltaic Technology Platform and the
International Energy Agency Photovoltaic Power Systems Programme
— IEA PVPS Task 15
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Wednesday, 16 September 2015

08:30 - 12:30

For solar PV, the future is here today: But where will future cost
reductions come from?

jointly with IRENA — International Renewable Energy Agency

14:00 - 18:00

PHOTOVOLTAICS | FORMS | LANDSCAPES: Beauty and power of
designed Photovoltaics

jointly with EC-JRC, ENEA and ETA-Florence Renewable Energies

Thursday, 17 September 2015

13:20 - 18:30

PV CROPS: Novel solutions for a high PV penetration in EU elec-
trical networks with lower LCOE

jointly with PVCROPS consortium
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COMPETITIVENESS, SOFT COSTS AND NEW BUSINESS
CASES FOR PV

jointly with the International Energy Agency Photovoltaic Power Systems
Programme (IEA PVPS) - IEA PVPS Task 1

Day: Monday, 14 September 2015
Time: 13:30-17:00
Site: 2nd floor, Auditorium Hall D

Access: Open to all registered Conference participants of the
EU PVSEC 2015

PV system costs dropped significantly over the last years, making PV
electricity competitive in some market segments and some countries.
However, will it be sufficient to ensure a stable and steady market
development in the coming years? This workshop will summarize the
state of the PV competitiveness, with a focus on how soft costs could
be the next area of progress in PV LCOE reduction. Which are the
business models that will exploit these low PV system prices and how
will innovative financing help to (re)develop the PV market where the
feed-in tariffs have been phased out?
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Programme Outline

13:30 - 13:40
Welcome Speech & the Role of the IEA PVPS Programme
- Stefan Nowak, IEA-PVPS Chairman

13:40 - 15:00
Session 1
PV Competitiveness and Soft Costs

- Moderator: Gaétan Masson, IEA-PVPS Task 1

This session will explore the questions of competitiveness of PV through
its main aspects: The declining PV system prices through learning curve
analysis, the impact of new PV and storage system, especially in mini
grids, the evolution of LCOE in the coming years and its drivers, the
soft costs including administrative hurdles, the need for reduced cost
of capital, innovative financing in emerging countries and the question
of quality and reliability. BIPV will be explored as well as an option to
further reduce the cost of PV systems and LCOE.

- Christian Breyer (LUT) - PV Competitiveness in a Complex Transition
- Eva Hauser (IZES) — Storage and Electricity Markets

- Eero Vartianen (Fortum) — From the Learning Curve to Competitiveness
- Christof Bucher (Basler & Hofmann) - Soft Costs in Switzerland

- lzumi Kaizuka (RTS Corporation) - Soft Costs and Competitiveness in
the Booming Japanese Market

15:00 - 15:15 Coffee Break

15:15 - 16:40
Session 2
Best Practices of Business Models for Competitive PV in Europe

- Moderator: Gaétan Masson, IEA-PVPS Task 1

This session will explore how new business models already deployed
in Europe and in other regions of the world, can unlock the PV market
globally, at distributed and centralized levels. The question of grid
services and the evolution of PV systems with regard to limitation of
grid impacts will be discussed as well. Finally, the relevance of large-
scale PV with regard to electricity market will be discussed.

- Gian Carle (EWZ) — Utilities Business Models in Switzerland

- Uta Hoffmann (Econeers) - Crowdfunding for Solar PV Plants

- Kristian Petrick (IEA-RETD) — Prosumers in the commercial sector.
- Daniel Mugnier (IEA-SHC) — PV for Heating and Cooling

- David Wedepohl (BSW) — The Emergence of New Business Models
in Germany

16:40 - 17:00
Closing Speech
- Stefan Nowak, IEA PVPS Chairman
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REACHING OUT FOR OPPORTUNITIES IN BIPV — MARKET,
POLICIES AND BIPV DEVELOPMENT DRIVERS

jointly with the International Energy Agency Photovoltaic Power Systems
Programme - IEA PVPS Task 15 and linked to the EU PV Technology
Platform

Day: Tuesday, 15 September 2015
Time: 08:30 - 12:30
Site: 2nd floor, Auditorium Hall D

Access: Open to all registered Conference participants of the
EU PVSEC 2015

Integration of PV in the Built Environment (BIPV) has the potential to
become a major player in the PV market. It generates necessary en-
ergy close to the consumer while at the same time being part of the built
environment and creating an aesthetic valued solution. Although exact
numbers are not consistent, approximately between 1% and 3% of all
PV installed is Building Integrated (BIPV), resulting in a niche market
for BIPV products. There are more than 100 prototypes of market-ready
BIPV products worldwide. However, only a small amount seems to be
able to cross the valley of death between product and prototype devel-
opment and successful large-scale market penetration. This workshop
will explore the challenges ahead for the acceleration of BIPV, related
to the recently started IEA PVPS Task 15 on BIPV. During this interac-
tive workshop, the different subtasks of the Task will be discussed and
input from the audience used for further refinement of future activities.
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Programme Outline

08:30 - 08:50
Introduction and welcome

- Michiel Ritzen, IEA-PVPS Task 15 OA, Zuyd University of Applied
Sciences, BIHTS

- Marko Topic, chair of the EU PV Technology Platform

08:50 - 09:15

BIPV projects mapping and tools — what are the necessary ele-
ments in a BIPV database to fulfil market demands?

- Tjerk Reijenga, BEAR-ID architects
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09:15 - 09:35

The BIPV market —how to develop successful BIPV pro-
jects and business cases.

- Maider Machado, Tecnalia

09:35 — 10:00
BIPV market development in infrastructural projects
- Menno van den Donker, SEAC

10:00 — 10:30 Coffee Break

10:15 - 10:45

What are the developments in BIPV evaluation, certifi-
cation and regulation policies to open up larger market
potentials?

- Tilmann Kuhn, Fraunhofer / Francesco Frontini, SUPSI

10:45 - 11:15

What are the environmental benefits of BIPV and how can
they contribute to a larger market penetration?

- Tb.d.

11:15 - 11:45

What are the relevant indicators in aframework for dem-
onstration of different PV techniques and applications?

- Simon Boddaert, CSTB

11:45 - 12:30
Discussion / panel discussion
- Moderator: Michiel Ritzen

- Marko Topic, chair of the EU PV Technology Platform

- ZegerVroon, professor New Energy in the Built Environment,
senior researcher new energy at TNO

- Tjerk Reijenga, founder BEAR-ID
- Maider Machado, Tecnalia

- Menno van den Donker, SEAC

- Tilmann Kuhn, Fraunhofer

- Simon Boddaert, CSTB
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REACHING OUT FOR OPPORTUNITIES IN BIPV -
TECHNOLOGY AND INDUSTRY DEVELOPMENTS

jointly with the European Photovoltaic Technology Platform and linked to
the International Energy Agency Photovoltaic Power Systems Programme
— IEA PVPS Task 15

Day: Tuesday, 15 September 2015
Time: 13:30-18:30
Site: 2nd floor, Auditorium Hall D

Access: Open to all registered Conference participants of the
EU PVSEC 2015
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Programme Outline

SESSION I: BIPV: Expectations and visions from Architects and
Building industry
Chair: Marko Topic, Chair of EU PV Technology Platform

13:30 - 13:45
Introduction
Marko Topic, Chair of EU PV Technology Platform

13:45 - 14:00
Welcome/ Key-note speech by EC representative

Paul Verhoef, Head of New and Renewable Energy Sources Unit,
Directorate General for Research and Innovation, European Commission

14:00 - 14:15
The visions from the European Photovoltaic Technology Platform

Silke Krawietz & Jef Poortmans, Leaders of the BIPV working group of
EU PV Technology Platform

14:15 - 14:30
Expectations from the building sector
Stefano Carosio, E2BA coordinator
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14:30 - 14:45
BIPV and challenges of Building Energy Management Systems

Christian Trodella, Siemens Building Technologies Division, Global Head
Performance Contracting PPA

14:45 - 15:00 Questions & Answers

15:00 - 15:15 Coffee Break

SESSION II: Research, development and demonstration of inno-
vative BIPV products

Chair: W. Sinke, Co-Chair of EU PV Technology Platform

15:15 - 15:30
R&D support for development of BIPV products
Philippe Malbranche, Director CEA-INES

15:30 - 15:45

Products and system design for making PV a natural component
of the building envelope

Pierre-Jean Alet, CSEM

15:45 - 16:00

What are the needs of the PV industry to further enable the devel-
opments
Laurent Quittre, ISSOL CEO (tbc)

16:00 - 16:15

Innovative approaches to regain dimensional freedom for BIPV
models

Jef Poortmans, IMEC

16:15 - 16:30

Advanced material research for BIPV products with high aesthetic
attractiveness

David Miller, Merck, Global Head of Strategic Marketing PV

16:30 - 16:45 Questions & Answers

16:45 - 17:00 Coffee Break
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SESSION llI: Panel discussion

17:00 - 18:15

Mobilize investment for innovative and competitive BIPV prod-
ucts manufactured in Europe for Nearly Zero Energy Buildings and
Positive Energy Buildings

- Moderator: Gaetan Masson, Becquerel Institute

- Paul Hodson, Head of Energy Efficiency & Intelligent Energy Unit,
Directorate General for Energy, European Commission

- Georg Menzen, Federal Ministry for Economic Affairs and Energy,
Germany (tbc)

- Laurent Quittre, ISSOL CEO (tbc)
- Eric Peeters, Dow Corning, chairman of EMIRI (tbc)
- Emiliano Perezagua, SC Member of the EU PV Technology Platform

18:15 - 18:30

Concluding Remarks & Closing by

- Marko Topic, Chair of EU PV Technology Platform
- Michiel Ritzen, IEA PVPS Task 15 Operating Agent
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FOR SOLAR PV, THE FUTURE IS HERE TODAY: BUT WHERE
WILL FUTURE COST REDUCTIONS COME FROM?

jointly with IRENA — International Renewable Energy Agency

Day: Wednesday, 16 September 2015
Time: 8:30 - 12:30
Site: 2nd floor, Auditorium Hall D

Access: Open to all registered Conference participants of the
EU PVSEC 2015

Since the end of 2009 solar PV modules prices have fallen by three-
guarters or more, while the global weighted average levelised cost of
electricity (LCOE) from solar PV has fallen by half between 2010 and
2014.

Solar PV is now a mainstream and mature technology, which is beginning
to compete-head-to-head with incumbent technologies at a utility-scale
where excellent solar resources exist and competitive cost structures are
achievable. In OECD countries, the total installed costs of solar PV at the
utility-scale are now lower than nuclear and, typically, lower than coal-
fired plants. This is a remarkable transformation, given that in the fourth
quarter of 2009 solar PV module prices alone averaged USD 2 646/kW.

With solar PV module prices at historically low levels, module prices will
not necessarily drive absolute future cost reduction potentials anymore.
Although percentage cost reductions will likely continue along the learning
curve, these will have modest impacts on absolute total installed costs.
As solar PV deployment grows, these cost reductions may also start to
come more slowly as solar PV growth slows in percentage terms, even
if deployment in GW terms grows slowly.

In this new era of low module prices, where will future cost reduction
opportunities come from? Will they be as large as in the past? How can
we gain a better understanding of the cost reduction opportunities in
order to manage stakeholder expectations about what are realistic cost
reduction targets in order to maintain the political and public support for
solar PV deployment?

Fortunately, excellent opportunities still exist to continue to drive down
solar PV costs and improve performance. However, it will increasingly
be balance of project costs, performance and financing costs that are
likely to yield the largest contributions to future cost reductions. The
good news is that in many cases the policy levers exist to unlock these
potentials, the challenge is that they now need to address much more
closely the entire solar PV project value chain.

Yet with wide variations in total installed costs of solar PV projects, not
only between countries but also often within countries the potential to
drive down average costs remains excellent.
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IRENA has undertaken analysis of future cost reductions for solar PV
in order to support the G20 and their efforts to continuously improve
the investment climate for renewables in order to meet their members
energy security, diversification, economic and environmental goals. Yet
the challenges remain significant and unlocking solar PV's true potential
will require an integrated effort addressing today’s challenges and
anticipating future, emerging challenges to the large-scale deployment
of solar PV throughout the world.

Join us at this event to discuss three of the critical components in the
effort to increase solar PV deployment by ensuring the competitiveness
of solar PV continues to improve:

Today'’s costs and distribution: Understanding the reasons for the wide
variations in costs within a country and between countries for installed
solar PV costs is critical to identifying efficient cost levels. In many
cases represents narrowing or eliminating these cost differentials where
possible represent the largest cost reduction opportunity.

Future technology and performance cost reduction opportunities: For the
most efficient solar PV markets, the largest cost reduction opportunities
will still come from technology improvements that lower module costs and
improve performance, while opportunities to reduce other hardware and
soft costs remain. But where are these opportunities, is a step-change
in thinking required to unlock the future cost reductions.

How to grow markets to efficient cost levels rapidly and reduce perceived
risk and financing costs: With solar PV deployment still far too narrow
compared to the resource potential, a handful of countries still dominate
solar PV deployment. How do we accelerate new markets as rapidly as
possible to efficient cost levels that provide proof to policy makers that
support policies work and are efficient? Hand-in-hand with this growth,
how do we ensure that perceived risks and financing constraints don’t
resultin high costs of capital which render the projects LCOE prohibitively
expensive.

The joint IRENA/ EU PVSEC Parallel Event to hear about recent research
and work by IRENA and others into these critical issues facing the
continued accelerated deployment of solar PV.

Programme Outline

G® IRENA

08:30 - 08:45 Infernational Renewable Energy Agency
Welcome and Introduction
Dolf Gielen, Director of IRENA Innovation and Technology Centre, IRENA

08:45 - 09:10
The current Global PV Landcscape
Gaetan Masson, Becquerel Institute/IEA PVPS
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09:10 - 10:25
The rapidly growing competitiveness of Solar PV

09:10 - 09:35

Renewable power generation costs, solar PV and fossil fuel costs:
The new age of PV competitiveness

Michael Taylor, Senior Analyst, IRENA

09:35 - 10:00
The latest cost trends and cost distributions in the United States
Dan Getman, NREL (invited)

10:00 — 10:25
Cost variations in Italy by market segment
Riccardo Toxiri/Luca Benedetti, GSE, Italy

10:25 - 11:15

Future technology performance improvements and cost reduc-
tion opportunities

10:25 - 10:50

Solar PV costs in Africaand cost reduction opportunities: Our best
hope for widespread electrification

Eun Young So, Analyst, IRENA Innovation and Technology Centre

10:50 - 11:15
The long-term outlook for solar PV costs
Christopher Kost, ISE Fraunhofer, Germany

11:15 - 12:05

How to grow markets to efficient cost levels rapidly and reduce
perceived risk and financing costs

11:15 - 11:40
Avirtual marketplace for RE projects: A project facilitation platform
Henning Wuester, Director, IRENA

11:40 - 12:05
The role of the Government in developing markets
Representative from West Africa or South Africa (tbc)

12:05 - 12:30
Panel Discussion

Are we really on track to broaden and deepen solar PV markets?

Moderation:
Dolf Gielen, Director of IRENA Innovation and Technology Centre, IRENA

Panellists: All speakers
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PHOTOVOLTAICS | FORMS | LANDSCAPES

Beauty and power of designed Photovoltaics

jointly with the European Commission, DG JRC, ENEA and
ETA-Florence Renewable Energies

Day: Wednesday, 16 September 2015
Time: 14:00 - 18:00
Site: 2nd floor, Auditorium Hall D

Access: Open to all registered Conference participants of the
EU PVSEC 2015

The fifth edition of the Special Session Photovoltaics | Forms | Landscapes
will take place on Wednesday, 16 September 2015 within the framework
of 31st European Photovoltaic Solar Energy Conference and Exhibition
in Hamburg, Germany.

This Conference is the largest event in the world addressing science,
technology, engineering and policies of photovoltaic solar energy.

The target audience present at this conference, about 4000 scientists,
engineers, entrepreneurs, financing organisations and political decision
makers, is not readily aware of the opportunities and specific features
photovoltaics offers. This new energy system continuously becomes
more visible in our daily life and can easily be reinforced by design.

In the upcoming 5th edition, the organizers of the event want to extend
the visions presented towards the opportunity of demonstrating the
“Beauty and Power of Designed photovoltaics ”. Internationally-renowned
researchers, producers, architects and landscape designers present their
concepts for making photovoltaic systems a new cultural experience
which enhances the relationship between the citizens and the energy
environment.

_ap— ENERN.

eta #renewable

292

With the rising number of photovoltaic installations used on building roofs
and as integrated systems in the urban environment or as large fields,
the acceptance by the citizens becomes an increasing issue and in the
case of larger installations, also an issue with authorities.

Emphasis is also given to designs which foster further cost reduction
and which add value to the systems such as:

* double function of photovoltaic modules (such as isolation or heat
recovery);

* building integration (such as modules as building material, integral
part of the building construction)

» visibility and “vivibility” of urban spaces (shading, weather protection)

* upgrade of open spaces and landscape (higher agricultural yield,
reduction of soil degradation, water collection, industrial or transport
infrastructures)

The event is co-organised by the European Commission, Joint Research
Centre (JRC), ENEA, the Italian National Agency for New Technologies,
Energy and Sustainable Economic Development and ETA-Florence
Renewable Energies.

www.pv-landscapes.com
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PV CROPS: NOVEL SOLUTIONSFORAHIGHPVPENETRATION
IN EU ELECTRICAL NETWORKS WITH LOWER LCOE

Beauty and power of designed Photovoltaics
jointly with PVCROPS consortium

Day: Thursday, 17 September 2015
Time: 13:20 - 18:30
Site: 2nd floor, Auditorium Hall D

Access: Open to all registered Conference participants of the
EU PVSEC 2015

PVCROPS is a European funded project (Seventh framework program).

The acronym means: PhotoVoltaic Cost r€duction, Reliability,Operational
performance, Prediction and Simulation.

The 2 main objectives of the project are:

- Reduction of 30% the LCoE of PV generation to achieve 0.14 — 0.07
€/kWh by 2020 and 0.20 — 0.09 €/kWh by 2015 and increase of 9% of
the performance ratio of PV systems

- Enhancement of the grid integration of PV by mitigating PV power
fluctuations and integrating energy management and storage to allow
30% of PV penetration by 2020

PVCROPS has 5 different fields of work:

- Modelisation, design optimization and simulation (early steps of PV
system)

- Prediction of systems output regarding local weather and system be-
havior

- Integration of energy management and storage strategies

- Monitoring, real-time follow-up and advanced diagnoses of perfor-
mance

- Hardware, software and contractual solutions for field and labora-

tory testing
P peere

WWW.pVCrops.eu

AsBL

Programme Outline

13:20
Welcome
Prof. Luis Narvarte (UPM) — Coordinator of the PVCROPS project

13:30 - 14:20

Prediction of photovoltaic power

- Prediction of PV energy production

- Prediction of PV power fluctuations

- PROPHET - Open toolbox for PV prediction: demonstration
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Prof. Luis Narvarte (UPM), Javier Marcos (UPNA)

14:20 - 15:00

Integration of batteries for the management of PV energy (I)
Energy management strategies and sizing of batteries

Dr. Ifigo de la Parra (UPNA)
15:00 - 15:15 Coffee break

15:15 - 16:00

Integration of batteries for the management of PV energy (II)
- Demonstrators of Li-ion and Vanadium Redox Batteries
- New hardware for the PV energy management

Tomas Fartaria and Luis Fialho (U. Evora), Roberto Gonzélez
(INGETEAM)

16:00 - 16:45
Tools for the automatic detection of performance failures

- Detection of performance failures
- Analysis of the performance of BIPV in Europe
- Novel solutions for the automatic detection of performance
failures
- Demonstration of Web services for the detection of perfor-
mance failures

- Accurate low cost solar irradiation data
- BIPV as solar irradiation sensors
- SOWEDA - A freereal-time irradiation map for Europe

- RTONE: services of monitoring and performance analysis of PV
systems

Jonathan Leloux (WEBPV) and Adrien Desportes (RTONE)

16:45 - 17:00 Coffee break

17:00 - 18:30

Quality control procedures for the bankability of PV plants: Software

and Hardware solutions

- Quality control procedures for contractual frameworks: reduc-
ing the uncertainty and assigning responsibilities.

- Acceptance criteria for quality issues such as hot spots.

- SISIFO-Open-source tool for the simulation of PV systems: dem-
onstration and links with quality control procedures

- Hardware for field testing

- Irradiance and cell temperature sensors for reducing the un-
certainty

- Real Sun testing of PV modules
- 2 MW capacity charge
- Open-Drones for hot spots

Prof Eduardo Lorenzo (UPM), Francisco Martinez (UPM) and Nikolay
Tyutyundzhiev (CLSENES)

18.30 Closure



GENERAL INFORMATION

For more information please refer to
www.photovoltaic-conference.com/general-information
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GENERAL INFORMATION

GENERAL INFORMATION

VENUE OF EU PVSEC 2015

CCH — Congress Centre and International Fair Hamburg
Am Dammtor / Marseiller StralRe

20357 Hamburg

Germany

Telephone :  +49 40 3569-0
Web: www.cch.de

For detailed Travel and Transport Information please visit
www.photovoltaic-conference.com/general-information
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CONFERENCE PROCEEDINGS

The EU PVSEC 2015 Proceedings contain all scientific papers presented
at the EU PVSEC 2015 and submitted for publication.

They constitute a comprehensive source of state-of-the-art information
and vital point of reference for researchers, technologists, decision-
makers, entrepreneurs and all involved in the global PV sector.

The EU PVSEC 2015 Proceedings include full presented papers, slides
presentations and poster presentations (if available).

Adigital identifier (DOI code) has been assigned to each paper to ensure
unequivocal and permanent identification and citation capability of the
online publication. This identification system is administered by the
German National Library of Science and Technology.

Conference participants will have immediate and free access to the EU
PVSEC 2015 Proceedings right after publication.

The EU PVSEC Proceedings are available on www.eupvsec-proceedings.
com.

Authors are requested to submit their manuscript for publication in the
Conference Proceedings (see page 310)

COOPERATION WITH
‘PROGRESS IN PHOTOVOLTAICS’

After a peer review process, a selected number of the highest ranked
papers from every Conference subject will be published - in addition to
the EU PVSEC Proceedings 2015 - on the website and in a digital special
issue of the renowned scientific journal ‘Progress in Photovoltaics’.
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PRIZES & AWARDS

European Becquerel Prize for Outstanding Merits in
Photovoltaics

The European Becquerel Prize for Outstanding Merits in Photovoltaics
will be awarded during the Conference. This prize was established by
the European Commission in 1989 to mark the 150th anniversary of
Alexandre-Edmond Becquerel’s discovery of the photovoltaic effect in
1839, which laid the foundation of both, photovoltaics and photography.
The Becquerel Prize will be awarded on Monday, 14 Sept. 2015 during
the Opening Ceremony in the Main Auditorium Hall 3.

Awards for Outstanding Visual Presentations

This award is one of the highlights of the Closing Session: The most out-
standing Visual Presentations of each topic (Topic 1 to 7) will be awarded.

A jury of experts judges the quality of the contents reported and the
quality of the presentation. The awards will be announced and deliv-
ered as part of the Conference Closing on Friday, 18 September 2015.
The winners will be invited on stage and the winning posters will be pro-
jected in the Auditorium.
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EU PVSEC Student Awards

Following the success of previous years and to encourage high-quality
work among young researchers, the EU PVSEC Student Awards will be
delivered in recognition of the most remarkable and outstanding research
work in the field of PV on the occasion of the EU PVSEC 2015.

37 applications for the EU PVSEC Student Awards have been received.
They have been reviewed and scored by the international Scientific
Committee, made up of more than 200 leading research and industry
experts from the global PV community.

The prizes will be awarded during the Conference Closing Session on
Friday, 18 September 2015.

Take the chance to attend the presentation of their outstanding work in
the following Oral sessions:

Monday, 14th September 2015, 15:15

1A0.2.3 Fast Current Mapping of Photovoltaic Devices Using
Compressive Sampling
G. Koutsourakis, X. Wu, M. Bliss, T.R. Betts & R. Gottschalg
Loughborough University, United Kingdom
M. Cashmore & S.R. Hall
National Physics Laboratory, London, United Kingdom

3A0.5.4 10.1% Efficiency Cu2ZnSnSe4 Solar Cells through a Novel
Absorber Engineering with Ge Optimizing the Open Circuit
Voltage
S. Giraldo, M. Neuschitzer, S. Lépez-Marino, Y. Sanchez,
M. Colina, M. Placidi, P. Pistor, V. Izquierdo-Roca,
A. Perez-Rodriguez & E. Saucedo
IREC, Barcelona, Spain

Tuesday, 15th September 2015, 13:30

3B0.6.1 Kelvin Probe Force Microscopy Study of Electric Field
Homogeneity in Epitaxial Silicon Solar Cells Cross-
Section under lllumination and Voltage Bias
P. Narchi & P. Prod‘homme
TOTAL, Paris la Defense, France
G. Picardi, R. Cariou, M. Foldyna & P. Roca i Cabarrocas
CNRS, Palaiseau, France

4B0.10.6 Simulated and Experimental Performance of High
Efficiency GalInNAsSb Solar Cells
A. Aho, A. Tukiainen, V. Polojarvi, T. Aho, M. Raappana,
R. Isoaho & M. Guina
Tampere University of Technology, Finland
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Wednesday, 16th September 2015, 08:30

5C0.13.4 Evaluation of Uncertainty in Electroluminescence Imaging
of PV Devices due to Optical and Perspective Distortions
K. Bedrich, M. Bliss, T.R. Betts & R. Gottschalg
Loughborough University, United Kingdom

Thursday, 17th September 2015, 13:30

2D0.2.2 Optimized Metal Free Back Reflectors for High Efficiency
Open Rear c-Si Solar Cells
A. Ingenito, O. Isabella & M. Zeman
Delft University of Technology, Netherlands
S. Luxembourg, P. Spinelli & A.W. Weeber
ECN, Petten, Netherlands

7D0.14.2 Case Study of a Low-Voltage Distribution Grid with High
PV Penetration in Germany and Simulation Analyses of
Cost-Effective Measures
F. Carigiet & F. Baumgartner
Zurich University of Applied Sciences, Winterthur,
Switzerland
M. Niedrist & C. Scheuermann
EKS, Schaffhausen, Switzerland

Thursday, 17th September 2015, 15:15

6D0.7.2 The Role of Solar PV in the Long-Term Sustainability of
the Finnish Energy System
M. Child & C. Breyer
Lappeenranta University of Technology, Finland
T. Haukkala
Aalto University, Finland

* EU PVSEC Student Award Winner
Above programme may be subject to adaptation.
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NETWORKING

Coffee Breaks (for Conference Delegates)

Coffee Breaks are included in the Conference fee. Coffee, tea, water
and pastries will be served in the Conference breaks in front of the Main
Auditorium Hall 3.

Catering / Restaurants

A special dedicated Networking Lunch could be booked prior to the
event. Tickets are not available on-site. The Networking Lunch will be
served in Felini Restaurant in the Radisson Hotel. For those who did
not include Networking Lunch tickets in their registration, there is a wide
range of cafés and restaurants around CCH and numerous snack bars
in the Exhibition Hall H.

Welcome Reception

On Tuesday, 15 September, there will be a Welcome Reception for all
Conference and Exhibition participants, from 18:30 in the exhibition hall
H. Come and meet your colleagues of the PV community and celebrate
the EU PVSEC 2015 as a major networking platform for the global PV
Solar sector.

EU PVSEC Dinner
Wednesday, 16 September 2015, 19:30 - 22:30

Without any doubt — the most famous part of the City of Hamburg is
its harbor. The most famous part of the harbor is the historical ware-
house district.

This year’'s EU PVSEC Dinner will take place in an extraordinary loft
within this fascinating area.

Enjoy an excellent dinner and fine drinks together with PV experts from
all over the world. Enjoy the ambience of the historic Hamburg, while
having excellent networking opportunities or just having a good time at
a one of its kind location.
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Networking Lunch

Anetworking lunch will be available for interested delegates from Monday
to Thursday, 14 - 17 September, in the Felini Restaurant in the Radisson
Hotel, which is directly adjoint to the CCH. This avoids queueing up in
lunch periods and provides a networking environment. The networking
lunch will be served in buffet style, and is convenient for both meat lovers
and vegetarians. Tickets were available until 31 August 2015 (subject
to availability). Tickets will not be sold on-site. Access to the networking
lunch in Felini Restaurant will be granted upon presentation of a lunch
voucher which you will receive at the registration desk on-site along
with your registration documents. Lost tickets will not be replaced..
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SERVICES

EU PVSEC Personal Programme Planner

We recommend using the EU PVSEC Personal Programme Planner in
order to most successfully schedule your EU PVSEC week.

The EU PVSEC Personal Programme Planner provides a quick and
detailed general synopsis of all events, sessions and presentations
of the EU PVSEC 2015. It provides targeted search e.g. by speakers,
organisations, topics, product categories, keywords, time and location.

Create your personal, clearly laid out agenda. See at a glance where and
when your chosen presentations / sessions take place and get detailed
information about the respective topics. You may save and modify your
agenda at any time.

Please use the online version at www.eupvsec-planner.com, or the
mobile version at www.mobile.eupvsec-planner.com.

The mobile version is web-based and can be used by all kinds of
smartphones. All you need is your smartphone’s browser and internet
connection.

Jobs4PV — EU PVSEC Job Platform 2015

Recruiting new talents is crucial for the PV Industry. Jobs4PV is a service
organised by EU PVSEC within the EU PVSEC 2015 and is addressed
to Conference delegates, exhibitors and visitors in order to help potential
employers and employees to meet and to exchange relevant information.

Jobs4PV is accessible on www.photovoltaic-conference.com and
showcases job offers from exhibitors of the EU PVSEC 2015.

You will also find Jobs4PV represented at the Exhibition site, where

job offers will be posted on the job wall. Please feel free to pin up your
printed job offers onto the on-site Jobs4PV job wall.

308

Press Centre

A fully-equipped press centre is at the disposal of press and media
representatives throughout the event. Computers, free internet access,
background information and press kits are available. The Press Centre
is located in room 36 right next to the registration desks.

The official Press Conference is scheduled to take place on
Monday, 14 September at 12:45.
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INSTRUCTIONS FOR AUTHORS AND PRESENTERS

Plenary / Oral Presentations

Speakers of Plenary and Oral presentations hand in their presentation/s
at the Presenters’ Desk (room 18/19 next to registration desks). A
technician will control the correct functionality and transfer the presentation
to the respective auditorium. Further details regarding Plenary/Oral
Presentations can be found in the Notes for Authors available on the
EU PVSEC website.

Opening hours of Presenters’ Desk
(room 18/19 next to registration desks)

Sun 14 Sept 2015 14:00 - 18:30
Mon 15 Sept 2015 07:30 — 18:30
Tue — Thu 16 — 17 Sept 2015 08:00 — 18:30
Fri 18 Sept 2015 08:00 — 12:00

Speakers and Chairpersons of Plenary and Oral sessions meet 15 min-
utes prior to the start of their session in the respective auditorium in
order to be briefed and to become acquainted with audio-visual aids.

Visual Presentations

Authors of Visual presentations are requested to set up their posters
on the allotted boards as early as possible on Monday morning,
14 September and to take them down on Thursday, 17 September,
after the last session at 18:30. All Visual presentations should be
presented through the full 4 days from Monday to Thursday in the Poster
Area. Please find all detailed guidelines in the Notes for Authors of
Visual Presentations.

Authors of posters are requested to be in situ at their posters at the
session time indicated in the Programme Brochure, in order to present
their paper to the audience and to create a Q&A session.

In order to be published in the EU PVSEC 2015 Proceedings, authors
needto deliver their manuscript at the Delivery of Manuscripts Desk
(room 18/19). If the manuscript is not delivered during the Conference,
your paper cannot be published in the Proceedings. The Instructions
for Preparation of Papers are available for download on the EU PVSEC
website.
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Opening hours of the Delivery of Manuscripts Desk
(room 18/19):

Sun 13 Sept 2015 14:00 - 18:30

Mon — Thu 14 —17 Sept 2015 08:00 —18:30

INSURANCE

The organiser cannot be held responsible for injury to Conference
attendees or for damage to or loss of their personal belongings,
regardless of cause.

Attendees are advised to make their own insurance arrangements.
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Committees, Supporters, Sponsors & Media Partners
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EU PVSEC
COMMITTEES

INTERNATIONAL SCIENTIFIC ADVISORY COMMITTEE
Chair

Giovanni Federigo De Santi
European Commission, DG JRC, Director, Institute for Energy and
Transport

Secretary

Nigel Taylor, European Commission, DG JRC, Institute for Energy and
Transport, Ispra, Italy

Committee Members

Paolo Frankl, Head of the Renewable Energy Division, International
Energy Agency, France

Patrick Hofer-Noser, CTO, Meyer Burger Technology, Switzerland

Stefan Nowak, Managing Director of NET Nowak Energy &
Technology, Switzerland

Eric Peeters, Primary Responsibilities, Global Solar Executive
Director, Vice President Dow Corning Solar Solutions, US and worl-
wide

Wim Sinke, Program Development Manager, ECN Solar Energy, The
Netherlands

Pierre Verlinden, Chief scientist and vice chair, State Key Lab. TRINA
Solar, China

Eicke Weber, Director, Fraunhofer ISE, Germany
Peter Helm, Managing Director, WIP, Munich, Germany

Angela Grassi, ETA-Florence Renewable Energies, Florence, Italy
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EU PVSEC
COMMITTEES

EXECUTIVE COMMITTEE

Conference General Chairman

Stefan Rinck

SINGULUS TECHNOLOGIES

CEO

Member of the Main Executive Board VDMA, and
Chairman of the Committee for Research and Innovation
Technical Programme Chairman

Nigel Taylor, European Commission, DG JRC, Institute for Energy and
Transport, Ispra, Italy

Committee Members

Heinz Ossenbrink, European Commission, DG JRC, Institute for
Energy and Transport, Ispra, Italy

Stefan Nowak, Managing Director of NET Nowak Energy &
Technology, Switzerland

Wim Sinke, Program Development Manager, ECN Solar Energy, The
Netherlands

Peter Helm, EU PVSEC Executive Director, Managing Director, WIP,
Munich, Germany

Angela Grassi, ETA-Florence Renewable Energies, Florence, Italy

Heinz Ehmann, WIP, Munich, Germany
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EU PVSEC
COMMITTEES

SCIENTIFIC COMMITTEE
Topic Organisers
Oliver Anspach, PV Crystalox Solar, Erfurt, Germany

Franz P.Baumgartner, Zurich University of Applied Sciences,
Winterthur, Switzerland

Guy Beaucarne, Dow Corning Corporation, Seneffe, Belgium

Jann Binder, ZSW Stuttgart, Germany

Christian Breyer, Lappeenranta University of Technology, Finland
Julio Carabe, CIEMAT, Madrid, Spain

Nicholas J. Ekins-Daukes, Imperial College London, United Kingdom
Peter Fath, RTC — Solutions, Konstanz, Germany

Francesca Ferrazza, Eni, Rome, ltaly

Giovanni Flamand, imec, Leuven, Belgium

Francesco Frontini, SUPSI, Canobbio, Switzerland

Eric Gerritsen, CEA-INES, Le Bourget du Lac, France

Maria Getsiou, European Commission DG JRC, Brussels, Belgium
Stefan W. Glunz, Fraunhofer ISE, Freiburg, Germany

Ralph Gottschalg, Loughborough University, United Kingdom

Jean Francois Guillemoles, CNRS, Chatou Cedex, France

Giso Hahn, Universitat Konstanz, Germany

Juliane Heiber, Meyer Burger Technology, Gwatt (Thun), Switzerland
Ulrike Jahn, TUV Rheinland Energie, Cologne, Germany

Sylvere Leu, Meyer Burger Technology, Gwatt (Thun), Switzerland
Andrew Machirant, Svensk Solenergi, Stockholm, Sweden

Philippe Malbranche, CEA, Le Bourget du Lac, France

Gaetan Masson, European Photovoltaic Industry Association,
Brussels, Belgium

Alexander Meeder, Flisom, Diibendorf, Switzerland
Johannes Meier, TEL Solar-Lab, Neuchatel, Switzerland
Thomas Nordmann, TNC Consulting, Feldmeilen, Switzerland

Stefan Nowak, NET Nowak Energy & Technology, St. Ursen,
Switzerland
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Nicola Pearsall, Northumbria University, Newcastle upon Tyne,
United Kingdom

Emiliano Perezagua,Consultores de Energia Fotovoltaica
SL,Madrid,Spain

Marion Perrin, INES, Le Bourget du Lac, France

Kai Petter, Hanwha Q CELLS, Bitterfeld-Wolfen, Germany

Irene Pinedo Pascua, European Commission DG JRC, Ispra, Italy
Riccardo Po, eni spa, Novara, Italy

Jozef (Jef) Poortmans, imec, Leuven, Belgium

Khalid Radouane, EDF Energies Nouvelles, Paris, France
Pierre-Jean Ribeyron, CEA,Le Bourget du Lac, France

Francisca Rubio Berenguel, Soitec Solar, Freiburg, Germany
Marin Rusu, HZB, Berlin, Germany

Tony Sample, European Commission DG JRC, Ispra,ltaly

Jan Schmidt, ISFH, Emmerthal, Germany

Alessandra Scognamiglio, ENEA, Portici, Italy

Susanne Siebentritt, University of Luxembourg, Belvaux, Luxembourg
Carla Signorini, ESA-ESTEC, Noordwijk, Netherlands

Marko Topic, University of Ljubljana, Slovenia

John Van Roosmalen, ECN Petten, Netherlands

Sjoerd Veenstra, ECN Petten, Netherlands

Arthur W. Weeber, ECN Petten, Netherlands

Ingrid Weiss, WIP - Renewable Energies, Munich, Germany
Wiltraud Wischmann, ZSW,Stuttgart, Germany

Peter Wohlfart, SINGULUS TECHNOLOGIES, Kahl am Main,
Germany

John Wohlgemuth, NREL, Golden, USA
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EU PVSEC
COMMITTEES

Paper Review Experts

Armin Gerhard Aberle, SERIS, Singapore, Singapore
Cristina Alonso-Tristan, UBU, Burgos, Spain

Ignacio Anton, UPM,Madrid, Spain

Nekane Azkona, UPV/EHU, Zamudio, Spain

Manfred Béchler, PerVorm,UIm, Germany

Jorg Bagdahn, Fraunhofer CSP,Halle (Saale), Germany
Christophe Ballif, EPFL, Neuchatel, Switzerland

Radim Barinka, Fill Factory, RoZznov pod Radhostm, Czech
Republic

Paul A. Basore, NREL, Golden, USA

Antonio Berni, ETA-Florence Renewable Energies, Florence,
Italy

Andreas W. Bett, Fraunhofer ISE, Freiburg, Germany

Tom Betts, Loughborough University, United Kingdom
Robert Birkmire, University of Delaware, Newark, USA
Daniel Biro, Fraunhofer ISE, Freiburg, Germany

Ed Bongers, Dutch Space, Leiden, Netherlands

Antonio Bonucci, SAES Getters, Lainate, Italy

Stuart Bowden, Arizona State University, Tempe, USA
Martin Braun, Fraunhofer IWES, Kassel, Germany
Timothy Bruton, TMB Consulting, Woking, United Kingdom

Virginijus Bukauskas, LAS - Center for Physical Sciences and
Technology, Vilnius, Lithuania

Roland Burkhardt, Energy Depot, Kreuzlingen, Switzerland
Silvia Caneva, WIP - Renewable Energies, Munich, Germany
David Cheyns, imec, Leuven, Belgium

Ta-Ya Chu, National Research Council, Ottawa, Canada

Gavin J. Conibeer, University of New South Wales, Sydney,
Australia

Miguel Contreras, NREL, Golden, USA
Stéphane Cros, CEA, Le Bourget du Lac, France
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Izael Da Silva, Strathmore University, Nairobi, Kenya
Thomas Dalibor, Avancis, Munich, Germany
Bill Dauksher, Arizona State University, Tempe, USA

José Pedro de Barros Duarte Fonseca, University of Cape
Verde , Mindelo, Cape Verde

Bart de Boer, TNO, Eindhoven, Netherlands

Mariska de Wild-Scholten, SmartGreenScans, Groet,
Netherlands

Maarten Debucquoy, imec, Leuven, Belgium

Paola Delli Veneri, ENEA, Portici, Italy

Thibaut Desrues, INES, Le Bourget du Lac, France
Bernhard Dimmler, Manz, Reutlingen, Germany

Doriana, Dimova-Malinovska, Bulgarian Academy of Sciences,
Sofia, Bulgaria

Sébastien Dubois, CEA,Le Bourget du Lac, France
Thorsten Dullweber, ISFH, Emmerthal, Germany

Ken Durose, Stephenson Institute for Renewable Energy,
Liverpool, United Kingdom

Roland Einhaus, Apollon Solar, Lyon, France
David Faiman, BGU, Beer-Sheva, Israel

Fritz Falk, IPHT Institut fir Photonische Technologien Jena,
Germany

Hubert Fechner, University of Applied Sciences Technikum
Wien, Breitenfurt, Austria

Lewis Fraas, JX Crystals, Issaquah, USA

Gabi Friesen, SUPSI, Canobbio, Switzerland
Algirdas Jonas Galdikas, MET, Vilnius, Lithuania
Stefan Gall, HZB, Berlin, Germany

William Gambogi, DuPont, Wilmington, USA

José Javier Gandia, CIEMAT, Madrid, Spain
Dominik Geibel, Fraunhofer IWES, Kassel, Germany

Simone Giostra, Simone Giostra, Dumbo, USA
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Luiz Carlos Gomes de Freitas, UFU - Federal University of
Uberlandia, Brazil

Ivan Gordon, imec, Leuven, Belgium

EU PVSEC
COMMITTEES

Joris Libal, ISC Konstanz, Germany
Ching-Fuh Lin, NTU, Taipei, Taiwan
Martha Ch. Lux-Steiner, HZB, Berlin, Germany

Jonathan Govaerts, imec, Leuven, Belgium
Giorgio Graditi, ENEA, Portici, Italy

Matthias Grottke, WIP - Renewable Energies, Munich,
Germany

Antonio Marti Vega, UPM, Madrid, Spain

Barry Mather, NREL, Golden, USA

Oliver Mayer, GE, Garching, Germany

Didier Mayer, MINES ParisTech, Paris, France

Paola Mazzucchelli, EUREC, Brussels, Belgium

Enn Mellikov, TUT, Tallinn, Estonia

Axel Metz, h.a.l.m. elektronik, Frankfurt am Main, Germany

Ingo Hagemann, Architekturbiiro Hagemann, Aachen,
Germany

Claas Helmke, Management Consultancy Research, Erfurt,
Germany

Martin Hermle, Fraunhofer ISE, Freiburg, Germany Marc Meuris, imec, Leuven, Belgium

M. Angeles Hernandez-Fenollosa, UPV, Valencia, Spain Carlos Molpeceres, UPM, Madrid, Spain

Karl Hesse, Wacker Chemie, Burghausen, Germany
Yoshihiro Hishikawa, AIST, Tsukuba, Japan
Jorg Horzel, RENA, Freiburg, Germany

Thomas Mueller, SERIS, Singapore, Singapore

Jorg Muller, Hanwha Q CELLS, Bitterfeld-Wolfen, Germany
Miguel A. Mufioz, UPM, Madrid, Spain

Henning Nagel, Fraunhofer ISE, Freiburg, Germany
Shigeru Niki, AIST , Tsukuba, Japan

Hartmut Nussbaumer, Zurich University of Applied Sciences,
Winterthur, Switzerland

Kees Hummelen, University of Groningen, Netherlands

Stuart J. C. Irvine, Glyndwr University, St Asaph, United
Kingdom

Joachim John, imec, Leuven, Belgium

Elizabeth Kaijuka-Okwenje, MAK - Makerere University, Christer Nyman, Soleco, Porvoo, Finland

Kampala, Uganda Yoshio Ohshita, Toyota Technological Institute, Nagoya, Japan

Izumi Kaizuka, RTS Corporation, Tokyo, Japan Yoshitaka Okada, University of Tokyo, Tokyo, Japan

Robert P. Kenny, European Commission DG JRC, Ispra, Italy

Victor Khorenko, AZUR SPACE Solar Power, Heilbronn,
Germany

Sener Oktik, Trakya Cam Sanayii , Istanbul, Turkey

Jirgen Parisi, University Oldenburg, Oldenburg, Germany
Kristian Peter, ISC,Konstanz, Germany

Stefan Peters, Hanwha Q CELLS, Bitterfeld-Wolfen, Germany
Michael Powalla, ZSW, Stuttgart, Germany

Sung Dug Kim, SunPower Corporation, San Jose, USA

Dirk Kénig, UNSW, Sydney, Australia

Igor Konovalov, Ernst-Abbe-Fachhochschule Jena, Germany
Silke Krawietz, SETA Network, London, United Kingdom

Ana Rosa Lagunas, CENER, Sarriguren-Navarra, Spain

Christos Protogeropoulos, Phoenix Solar, Halandri, Greece
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Etienne Rapp, CNES, Toulouse, France

Bernd Rech, HZB, Berlin, Germany

Denis Lenardic, Denis Lenardic, Jesenice, Slovenia Tjerk Reijenga, BEAR-ID Sustainable Urban Planners +

Claude Lévy-Clément, CNR, Thiais, France Architects, Shanghai, China
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Angele Reinders, University of Twente, Enschede, Netherlands
Jochen Rentsch, Fraunhofer ISE, Freiburg, Germany
Francesco Roca, ENEA, Portici, Italy

Alessandro Romeo, University of Verona, Italy

Jatin Roy, IIT, Kharagpur, India

Vladimir Saly, STU, Bratislava, Slovakia

Eric Sandré, EDF R&D, Clamart, France

Erik Sauar, Differ, Oslo, Norway

Hermann Schlemm, Roth & Rau AG, Hohenstein-Ernstthal,Germany

Martin C. Schubert, Fraunhofer ISE, Freiburg, Germany
Hajime Shirai, Saitama University, Japan

Gerald Siefer, Fraunhofer ISE, Freiburg, Germany

Ronald Sinton, Sinton Instruments,Boulder, USA

Volker Sittinger, Fraunhofer IST, Braunschweig, Germany
Abdelilah Slaoui, INESS, Strasbourg, France

David Stickelberger, Swissolar, Zurich, Switzerland
Juergen Sutterlueti, Gantner Instruments, Schruns, Austria
Sandor Szabho, European Commission DG JRC, Ispra, Italy
Tatsuya Takamoto, SHARP Corporation, Nara, Japan

Stephen Taylor, European Space Agency, AG Noordwijk ZH,
Netherlands

Barbara Terheiden, Universitat Konstanz, Germany

Gianluca Timo, RSE, Milan, Italy

Ayodhya Nath Tiwari, EMPA, Dibendorf, Switzerland

Loucas Tsakalakos, GE Global Research Center, Niskayuna, USA
Stathis Tselepis, CRES, Pikermi, Athens, Greece

Mike Van Iseghem, EDF R&D, Moret sur Loing, France

Wilfried van Sark, Utrecht University, Netherlands

Yannick Veschetti, CEA,Le Bourget du Lac, France

Alessandro Virtuani, SUPSI, Canobbio, Switzerland

Petko Vitanov, Bulgarian Academy of Sciences, Sofia, Bulgaria
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Eszter Voroshazi, imec, Leuven, Belgium

Andreas Wade, First Solar, Berlin, Germany

Karsten Wambach, Wambach-Consulting, Aindling, Germany
Wilhelm Warta,Fraunhofer ISE,Freiburg,Germany

Maja Wessels,First Solar,Tempe,USA

Gerhard Willeke,Fraunhofer ISE,Freiburg,Germany

David M. Wilt, AFRL, Kirtland, USA

Stephen Wittkopf, Lucerne University of Applied Sciences and
Arts, Horw, Switzerland

Christof Wittwer, Fraunhofer ISE, Freiburg, Germany
Donald Wood, Dow Corning Corporation, Seneffe, Belgium
Akira Yamada, Tokyo Institute of Technology, Japan

David Young, NREL, Golden, USA

Mike Zehner, Rosenheim University, Germany

Miro Zeman, Delft University of Technology, Netherlands
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Lichttecnnik

Climatic Chamber for FULL SPECTRUM
Lab and R&D systems
Highly compact class A*A*A* solar simulator with

integrated temperature regulation and detection
according to international standards

BERGER Lichttechnik GmbH & Co. KG

Wolfratshauser Str. 150 - D-82049 Pullach - Germany
Phone +49 (0)89 793 55 266 - Fax +49 (0)89 793 55 265
www.bergerlichttechnik.de
Offices in Germany, the US, China and Taiwan
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For more information please visit
www.photovoltaic-conference.com/exhibition
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3D-Micromac AG E4

Technologie-Campus 8
09126 Chemnitz
Germany

3D, MICROMALC

phone:  +49-371 400 430

fax: +49-371 400 4340
e-mail: info@3d-micromac.com
web: www.3d-micromac.com

We develop processes, machines and turnkey solutions at the highest
technical and technological level. Our aim is to provide superb
customer satisfaction even for the most complex projects.
3D-Micromac delivers powerful, user-friendly and leading edge
processes with superior production efficiency. These proprietary
technology innovations are now readily available on a worldwide
scale.

Abet Technologies, Inc. G1l1

168 Old Gate Lane ABET
Milford, CT 06460 -
USA

phone:  +1-203 540 9990

fax: +1-203 301 0059
e-mail:  asmith@abet-technologies.com
web: www.abet-technologies.com

Abet Technologies manufactures standard and custom solar cell
PV-IV measurement systems and IPCE measurement systems.
PV-IV metrology tools include standards compliant steady state
solar simulators, vacuum chuck temperature controlled test stations,
comprehensive software, calibrated reference, cells and a range of
electronic loads. QE tools with LED based light engines for spectral
response measurements from 300 to 1800 nm.
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EXHIBITION

Aescusoft GmbH Automation C5

Emmy-Noether-Str. 2
79110 Freiburg
Germany

AESCUSOFT

phone:  +49-7613 8434 32
fax:

e-mail: inffo@aescusoft.de
web: www.aescusoft.de

African Renewable Energy Alliance - G4
AREA

Johannesburg
South Africa
A% A i e AR

phone:

fax:

e-mail:

web: www.area-net.org
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EXHIBITION

AIS Automation Dresden GmbH E4
Otto-Mohr-Str. 6 N
01237 Dresden =

Germany

phone:  +49-351 2166 0

fax: +49-351 2166 3000
e-mail:  support@ais-automation.com
web: www.ais-automation.com

For over 25 years AlS Automation Dresden GmbH has been supplying
innovative software solutions for factory and production automation,
equipment integration and equipment control. We will support you over
the entire life cycle - from specification, via installation up to customer
service. Our software solutions are deployed in semiconductor,
photovoltaics, automotive and other high-tech manufacturing
industries.

Aristotle University - LAB LTFN F6a

Department of Physics

Aristotle University of Thessaloniki,
54124 Thessaloniki

Greece

phone:  +30-2310 9981 74

fax: +30-2310 9983 90
e-mail: logot@auth.gr
web: www.ltfn.gr

The Lab for Thin Films, Nanosystems & Nanometrology (LTFN), AUTh
is internationally acknowledged specialist in Organic Electronics—OEs
(OPVs, OLEDs, OTFTs, biosensors, etc.), Thin Films & Nanomaterials
Technology, vacuum, printing (roll-to-roll, inkjet), OVPD & CVD Pilot
Lines, Nanometrology, in-line optical sensing & Nanomedicine. LTFN
established the Center of Organic & Printed Electronics of 1500 m2
area & 600m2 clean rooms, state-of-the-art pilot lines (R2R printing,
OVPD, CVD, S2S).
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EXHIBITION
ASYS GmbH D8
Benzstr. 10
89160 Dornstadt } AS?S
Germany =0OLAR
phone:  +49-7348 9855 0
fax: +49-7348 9855 93
e-mail: info@asys.de
web: WWW.asys-group.com
Bentham Instruments Ltd. D2

2 Boulton Road
Reading

Berkshire RG2 ONH
United Kingdom

phone:  +44 118 975 1355

fax: +44-118 931 2971
e-mail: sales@bentham.co.uk
web: www.bentham.co.uk

Bentham manufactures PV testing equipment: spectral responsivity/
EQE/IQE, reflection, photoluminescence, spectroradiometric
measurement of solar simulators, I-V systems, calibrated devices,
temperature controlled vacuum chucks, probes, solar simulators and
positioners. Established 1975.
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EXHIBITION

BERGER Lichttechnik GmbH & Co. KG D1

Wolfratshauser Str. 150
82049 Pullach
Germany

phone:  +49-89 793 55 266

fax: +49-89 793 55 265
e-mail: info@bergerlichttechnik.de
web: www.bergerlichttechnik.de

Class A+A+A+ Pulsed Solar Simulators and measuring systems
for power, IV characteristics and safety tests of cells, strings and
modules for terrestrial and space applications. Measurement boxes
can be used for EL and IR power. Imagers and additional classifying
tools can be integrated. Full spectrum testers, climatic chambers and
temperature chucks for measurements under different temperatures
are available.

Berlin-Brandenburg Energy Network e.V. B8

c/o DWR eco GmbH

Sophienstr. 16

10178 Berlin =
Germany — RGY

P . -

phone:  +49-30 6098 19 508

fax: +49-30 6098 19 509
e-mail:  info@bbenergynetwork.de
web: www.bbenergynetwork.de

As the network of renewable energies in Berlin-Brandenburg, we
are committed to strengthening the economic development in the
metropolitan region of Berlin-Brandenburg. We encourage the
exchange of ideas between business, politics and academia, and
support entrepreneurial activities for the development of the industry.
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FuLL SPECTRUM Solar Simulator Tester Technology

Integrated in customizeable tunnel and tower systems

BERGER Lichttechnik GmbH & Co. KG
Wolfratshauser Str. 150 - D-82049 Pullach - Germany
Phone +49 (0)89 793 55 266 - Fax +49 (0)89 793 55 265 - www.bergerlichttechnik.de

Offices in Germany, the US, China and Taiwan
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EXHIBITION

Bruker-Spaleck GmbH F3a

Berneckstr. 72
78713 Schramberg
Germany

BRAUKER-S5PALECK

phone:  +49-7422 511400 13

fax: +49-7422 511407 13
e-mail: info@bruker-spaleck.de
web: www.bruker-spaleck.de

Solar Cell- and String Connectors - Precise, innovative, fit for use

centrotherm photovoltaics AG Bl
Johannes-Schmid-Str. 8 controthoerm
89143 Blaubeuren

Germany

phone:  +49-7344 918 0

fax: +49-7344 918 8838
e-mail: pv-sales@centrotherm.de
web: www.centrotherm.de

As one of the pioneers in the photovoltaic industry, centrotherm
commands more than 30 years of experience and has established
itself as a strong partner for leading cell manufacturers all over the
world. Diffusion, oxidation and coating processes, as well as thermal
processing of mono and multi c-Si solar cells are among centrotherm’s
core competencies. Having written a unique success story, we have
implemented more than 50 turnkey production lines and more than
2000 single process systems.
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EXHIBITION

EBARA Precision Machinery Europe GmbH H1

Rodenbacher Chaussee 6
63457 Hanau
Germany

phone:  +49-6181 1876 0 EQARA

fax: +49-6181 1876 40
e-mail: info@ebara-pm.eu
web: www.ebara-pm.eu

ECN Solar Energy E3

P.O. Box 1

1755 ZG Petten Z ECN

Netherlands

phone:  +31-88 515 4539

fax:
e-mail: bakker@ecn.nl
web: www.ecn.nl
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EXHIBITION

Ecoprogetti S.r.l. F7
Via dell’ Industria e dell* Artigianato 27/C 0e o000
35010 Carmignano di Brenta (PD) T
ftaly ECOPROGETTI
phone:  +39-049 599 1959

fax: +39-049 945 9210

e-mail: info@ecoprogetti.com

web: www.ecoprogetti.com

EDWARDS D10
Crawley Business Quarter

Manor Royal @D WARDS

Crawley, West Sussex RH 10 9 LW
United Kingdom

phone:  +44-1293 528 844

fax: +44-1293 533 453
e-mail: uksales@edwardsvacuum.com
web: www.edwardsvacuum.com

Edwards is a world leader in providing context driven solutions for
the semiconductor, solar and flat panel display industries.

Whether it's technical expertise, product innovation or our global
support network, we are unrivalled in our dedication to maximizing
value while lowering your cost of ownership. Edwards stands behind
it solutions with exceptional integrity and strength, supporting our
customers beyond standard expectations.

Edwards is Essential to Your Process.
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EXHIBITION
EKO Instruments Europe B.V. D3
Lulofsstraat 55 - Unit 32 r.
2521 AL Den Haag r‘((
Netherl )
etherlands I
HETRUMENTES & 88

phone:  +31-70 305 0117

fax: +31-70 384 0607
e-mail: info@eko-eu.com
web: www.eko-eu.com

The Japanese company EKO Instruments manufactures a unique
range of solar radiation and photonic sensors.

It is the only solar sensor manufacturer having its own 1SO17025
accredited testing laboratory for the calibration of pyranometers
and pyrheliometers. EKO also provides high-tech instruments
for measuring or even forecasting the efficiency of photovoltaic
components, systems, and energy plants.

Endeas Oy B7
Ruukinkuja 1
02330 Espoo _J endeas
Finland
phone:  +358-40 865 4819
fax:
e-mail:  jaakko.hyvarinen@endeas.fi
web: www.endeas.fi
345
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EXHIBITION

Engineered Materials Systems, Inc. B2

132 Johnson Drive
Delaware, Ohio 43015

phone:  +1-925 337 9061

fax: +1-740 362 4433
e-mail: mfrancis@emsadhesives.com
web: www.emsadhesives.com

Engineered Materials Systems, Inc. (EMS) a subsidiary of
Nagase Co., LTD is technology focused on electronic materials for
photovoltaic, semiconductor and microelectronic assembly products.
www.emsadhesives.com.

Nagase ChemteX Corporation is a chemical manufacturer in products
for electronics, life sciences, automobiles and the sustainability
business. http://www.nagasechemtex.co.jp/

Envaris GmbH B8

Neue Grlinstr. 18
10179 Berlin e

<
Germany ENW’-"'-FHS

phone:  +49-30 2888 4931 10

fax: +49-30 2888 4931 29
e-mail: info@envaris.de
web: www.envaris.de
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EXHIBITION

ETA - Florence Renewable Energies F6b

Via Giacomini 28

50132 Florence (FI) eta -

Italy .
renewable

phone:  +39-055 500 21 74

fax: +39-055 573425
e-mail: eta.fi@etaflorence.it
web: www.etaflorence.it

With over 20 years of experience, ETAFlorence is a European leader
in scientific knowledge management. Our skills include scientific
research, communication, event organisation and industry. ETA
Florence works with more than 300 research institutions in over 30
countries to design projects with beneficial effects. Using our collective
expertise, we facilitate knowledge transfer and provide dissemination
plans tailored to each new project. We have been partners in more
than 250 EC-funded projects.

EUREC - The Association of European B6
Renewable Energy Research Centres

Place du Champ de Mars 2

1050 Brussels = } EU C
Belgium —
phone:  +322 318 4050
fax:
e-mail: inffo@eurec.be
web: www.eurec.be
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EXHIBITION

European Commission, DG JRC F2

European Commission, DG JRC
Via Enrico Fermi 2749

21027 Ispra -
Italy
phone:

fax:

e-mail:  esti.services@jrc.ec.europa.eu

web: https://ec.europa.euljrc/

The Joint Research Centre (JRC) is the European Commission‘s
in-house science service, which provides EU policies withindependent,
evidence-based scientific and technical support. The JRC operates
the European Solar Test Installation (ESTI) for PV devices at its site
in Ispra, Italy. Other activities include the Photovoltaic Geographical
Information System (PVGIS), which provides a map-based inventory
of both the solar energy resource and the potential electricity output
of PV technologies for Europe and Africa.

Evans Analytical Group Al

810 Kifer Road
Sunnyvale, CA 94086 C
USA

EAG

L ——

phone:  +1-408 530 3500

fax: +1-408 530 3501
e-mail:  helpdesk@eag.com
web: www.eag.com/mc

Evans Analytical Group (EAG) is the leading provider of global
analytical services to the solar industry. We analyze: c-Si, a-Si/uc-Si,
CdTe, CIGS, CZTS and llI-V materials for dopants, contaminants,
structure, layers and defects at all stages of R&D and production.
Make EAG your first choice for PV materials analysis.
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EXHIBITION

Freiberg Instruments E4

Delfter Str. 6
09599 Freiberg
Germany

phone:  +49-3731 419 540

fax: +49-3731 419 5414

e-mail:  sevice@freiberginstruments.com
web: www.freiberginstruments.com

greateyes GmbH B8

Rudower Chaussee 29
12489 Berlin
Germany

greateyes

phone:  +49-30 6392 6237

fax: +49-30 6392 6238
e-mail: info@greateyes.de
web: www.greateyes.de

greateyes develops, manufactures, and markets electroluminescence
and photoluminescence inspection systems for the solar industry and
research applications. Beside off-line and in-line inspection tools,
greateyes also offers solutions for outdoor measurements. greateyes
is passionate about innovation and continuous improvements of its
products and is therefore the world-leader for high-power LED based
PL inspection technology.
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EXHIBITION

h.a.l.m. elektronik B5

Burgstr. 106 % % u
60389 Frankfurt am Main
Germany

phone:  +49-69 9433 53 0 =S TR
fax: +49-69 9433 53 121

e-mail: info@halm.de

web: www.halm.de

h.a..m. develops and delivers high precision and reliable Class
AAA (+) measurement equipment for solar cells and solar modules.
Although h.a.l.m. puts a lot of effort into visual inspection and other
advanced analysis, the general task is to measure the electrical
characteristic of photovoltaic specimen.

HBL Germany GmbH H8

EmilienstraBe 24A
08056 Zwickau
Germany

HBL

phone:  +49-375 3909 6597

fax: +49-375 3909 6599
e-mail: info@hblpower.de
web: www.hblpower.de

HBL is a manufacturer of industrial energy storage solutions with
more than 30 years experience, with a focus on engineered products
and services. The unique selection of battery ranges using different
technologies shows the company’s philosophy to continuesly invest
in the newest technologies and in existing productimprovements. Our
success has been built serving some of the world‘s most demanding
customers and applications.
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EXHIBITION

Helmholtz-Zentrum Berlin fur B8
Materialien und Energie

Hahn-Meitner-Platz 1
14109 Berlin
Germany

HZB

phone:  +49-30 8062 0

fax: +49-30 8062 42181
e-mail: info@helmholtz-berlin.de
web: www.helmholtz-berlin.de

At Helmholtz-Zentrum Berlin fiir Materialien und Energie (HZB)
scientists explore complex material systems with a special focus
on energy materials: The Competence Centre Thin-Film- and
Nanotechnology for Photovoltaics Berlin (PVcomB) supports worldwide
growth of thin-film photovoltaic technologies and products by providing
top level technology transfer (Thin-film Si & CIGS). And within the
research field Solar Fuels HZB developed photoelectrochemical
devices that split water by using sunlight.

Heraeus Photovoltaics Business Unit F4

Heraeusstr. 12-14
63450 Hanau
Germany

Heraeus

phone:  +49-6181 350

fax: +49-6181 35 3588
e-mail: hpm@heraeus.com
web: www.heraeus.com
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EXHIBITION
Hukseflux Thermal Sensors H5
Delftechpark 31
2628 XJ Delft Hukseflux
Netherlands TheeErmaad SEnsors

phone:  +31-152 142 669

fax: +31-152 574 949
e-mail: info@hukseflux.com
web: www.hukseflux.com

Hukseflux is a leading manufacturer, both in technology and market
share, of sensors for solar radiation measurement. We supply to the
world‘s largest PV monitoring companies and system integrators.
Our product range for PV system performance monitoring includes
highly accurate pyranometers and pyrheliometers, all complying with
the relevant ISO and IEC standards. The new SR25 pyranometer,
offering higher data availability than traditional pyranometers, will be
on display at the Hukseflux stand.

IEA PVPS - International Energy Agency H6
Photovoltaic Power Systems Programme

c/o NET Ltd.

Waldweg 8

1717 St. Ursen / Fribourg
Switzerland

phone:  +41-26 494 00 30

fax: +41-26 494 00 34
e-mail: mary.brunisholz@netenergy.ch
web: www.iea-pvps.org
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IHT B9

P.T. Tecnobahia - Ctra. Sanldcar, km. 7, Edif. ReTSE
11500 El Puerto de Santa Maria
Spain

phone:  +34-95 654 9354

fax: +34-95 654 9416

e-mail: info@holotech.es

web: www.holotech.es

imec E3
Kapeldreef 75

3001 Leuven o

Belgium lmEC

phone:  +32-16 28 12 11

fax:
e-mail:  philip.pieters@imec.be
web: www.imec.be

Imec performs world-leading research in nanoelectronics. Together
with our partners we bridge the gap between proof-of-concept in the
lab and industrial manufacturing. Almost 30 years of knowledge in
photovoltaics and nanoelectronics, including GaN-on-Si technology,
new materials, characterization and reliability.
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InfraTec GmbH Infrarotsensorik und H7
Messtechnik

Gostritzer Str. 61-63
01217 Dresden
Germany

Infralec

phone:  +49 351 871 8610

fax: +49 351 871 8727
e-mail: thermo@infratec.de
web: www.infratec.de

InfraTec is a specialist for products and services in the field of infrared
technology. The fully automated optronic IR test system PV-LIT allows
serial as well as individual testing of solar cells and complete solar
modules. PV-LIT guarantees 100 % quality inspection within shortest
time during the manufacturing process.

InnoLas Solutions GmbH C1

Pionierstr. 6
82152 Krailing
Germany

phone:  +49-89 8105 9168 1000

fax: +49-89 8105 9168 1900
e-mail: info@innolas-solutions.com
web: www.innolas-solutions.de
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connecting solar business

The World's Leading
Exhibition for the Solar Industry
Messe Miinchen, Germany

B The meeting point for more than 1,000 international
exhibitors and 40,000 visitors from over 165 countries
B The most international exhibition in the solar industry
® Network at Intersolar Europe and meet the people
who are shaping the solar market
B Keep up with future trends for continued business success
B Get connected!

EUROPE

JUNE
22-24

2016

www.intersolar.de
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Institute for Energy Technology A2

Solar Energy Department
P.O. Box 40

2027 Kjeller / Akershus
Norway

phone:  +47-63 8060 00

fax:
e-mail:  firmapost@ife.no
web: www.ife.no

IFE is an international research institute located in Norway conducting
contract based research and services for the industry. The annual
turnover is more than 100 million Euro, with about 600 employees.
Within solar energy, we are focusing on production technology,
characterization, modeling, and development of new technologies
for high purity silicon and highly efficient silicon based solar cells.

Intersolar foyer

c/o Solar Promotion GmbH inmter
Kiehnlestr. 16

75172 Pforzheim

Germany

phone:  +49-7231 58598 29

fax: +49-7231 58598 28
e-mail:  info@intersolarglobal.com
web: www.intersolarglobal.com

With events spanning four continents, Intersolar is the world’s leading
exhibition series for the solar industry and its partners. The exhibition
and conference series focuses on the areas of photovoltaics, PV
production technologies, energy storage systems and solar thermal
technologies. Since being founded, Intersolar has become the most
important industry platform for manufacturers, suppliers, distributors,
service providers and partners in the global solar industry.
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ISC Konstanz e.\V. F1
Rudolf-Diesel-Str. 15

78467 Konstanz Iﬂ =
Germany S YT

phone:  +49-7531 36183 0

fax: +49-7531 36183 11
e-mail: info@isc-konstanz.de
web: www.isc-konstanz.de

ISC Konstanz is a R&D institute with focus on crystalline silicon
photovoltaics. We improve and develop industrially feasible advanced
cell generations and single process steps, evaluate silicon feedstock,
perform loss analysis on cells and modules, investigate smart grids
and storage systems and offer respective training.

ISRA VISION / GP SOLAR F3b

Gottlieb-Daimler-Str. 5
78467 Konstanz

Germany

YVISION
phone:  +49-7531 94227 0 ‘o pSDlﬂr
fax: +49-7531 94227 10
e-mail:  info@gpsolar.com
web: www.gpsolar.com

As a leading global specialist for optical inspection, ISRA VISION /
GP SOLAR is setting the standard for automatic process and quality
control in the photovoltaic production. More than 600 ISRA VISION
employees in 25 locations worldwide have devoted themselves to this
task. Our innovative solutions for all photovoltaic applications, from
wafers, cells and modules to thin film, solar glass and solar thermal
offer our customers worldwide the best performance and reliability.
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Jonas & Redmann Group GmbH C1

Kaiserin-Augusta-Allee 113
10553 Berlin
Germany

Jonas & Redmann

phone:  +49-30 230 866 0

fax: +49-30 230 866 5099
e-mail: info@jonas-redmann.com
web: www.jonas-redmann.com

Jonas & Redmann is an automation specialist with extensive expertise
in the fields of handling technology, factory automation, measurement
systems and process chain integration. With a focus on enabling
the most reliable production processes, JR has implemented a
wide variety of customer-specific solutions over the past decades.
Successful projects with major solar and battery cell manufacturers
across the world have led to the development of groundbreaking
automation and production technologies.

Kipp & Zonen G3

Delftechpark 36
2628 XH Delft
Netherlands

KirP &
ZONEN

phone:  +31-15 2755 210

fax:
e-mail: info@kippzonen.com
web: www.kippzonen.com

Highly accurate measurement of solar irradiance is very important
in Photovoltaics. It is a key input to monitor the efficiency and
performance of an installed PV system. Kipp & Zonen is the world-
wide specialist in the measurement of solar irradiance and offers
a range of instruments for the measurement of global, diffuse and
direct solar radiation. From the world class CMP 22 pyranometer
to the smart range with Modbus® interface, we offer a solution for
every requirement.
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Kyoshin Electric (KOPEL) Co., Ltd. F8b

18,Goshonouchi-Nishimachi,
Shichijou,Shimogyo-ku,
Kyoto 600-8865

Japan

XOPEL

lrmarvaites FY Tesd Spnieres

phone:  +81-42 311 8555

fax: +81-75 312 4180

e-mail: kopel@kyoshin-electric.co.jp

web: www.kopel.jp

Lamers High Tech Systems A6

De Vlotkampweg 38
6545 AG Nijmegen J LAMERS
Netherlands T’W

phone:  +31-24 3716 777

fax: +31-24 3777 695
e-mail: info@lamershts.com
web: www.lamershts.com

Lamers High Tech Systems is a leading supplier in the semiconductor,
PV solar, aerospace, pharmaceutical, and other technology driven
markets for over 25 years.

Itis our mission to bring ultra-high purity fluid handling, conditioning,
and delivery solutions to our customers that minimize the total cost of
ownership while maintaining the highest levels of quality and reliability.
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LayTec Ci1
Seesener Str. 10-13 WA

10709 Berlin =/ ﬁj#"';{:
Germany -

phone:  +49-3089 00550

fax: +49-30 89 00 55 333
e-mail: mail@laytec.de
web: www.laytec.de

LayTec is a major provider of integrated metrology for thin-film
deposition and other high value generating processes. LayTec’s
equipmentis used in a broad range of applications like optoelectronics,
electronics, PV, displays, optics and photonics, SEMI and flash
memory production, automotive industry and others.

Loser Chemie GmbH E4

Bahnhofstr. 10
08134 Langenweil3bach
Germany

©SER

Chemie

phone:  +49-37603 532 10

fax: +49-37603 532 21
e-mail: contact@loserchemie.de
web: www.loserchemie.de

360

EXHIBITION

LPKF SolarQuipment GmbH C9

Mittelbergstr. 17
98527 Suhl
Germany

Laser & Electronic

phone:  +49-3681 8924 0

fax: +49-3681 8924 44

e-mail: info.solar@Ipkf.com

web: www.Ipkf-solarquipment.com

Lufft Mess- und Regeltechnik GmbH G12

Gutenbergstr. 20 W
70736 Fellbach ) i
Germany LA

phone:  +49-711 518 220

fax: +49-711 518 2241
e-mail: info@Iufft.de
web: www.lufft.de

G. LUFFT Mess- und Regeltechnik has been dealing with the
production of climatological measuring equipment since its foundation
by Gotthilf Lufft in 1881. Their innovative products are used world
widely. Besides measuring atmospheric pressure, temperature,
relative humidity and other factors, several all-in-one weather sensors
perfect for photovoltaic plant monitoring are offered in different quality
levels, such as Secondary Standard. Furthermore we are certified
according to DIN EN ISO 900.
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Luvata H2
Kuparitie ST
P.O.Box 60 I'""_'“'{:.'_ el
28101 Pori

Finland

phone:  +358-2626 6111

fax: +358-2626 5318
e-mail: info@Iluvata.com
web: www.luvata.com

Luvata is a world leader in metal solutions manufacturing and related
engineering services. Luvata’s solutions are used in industries such
as renewable energy, power generation, automotive, medicine,
air-conditioning, industrial refrigeration, and consumer products.
The company’s continued success is attributed to its longevity,
technological excellence and strategy of building partnerships beyond
metals. Employing over 6,300 staff in 18 countries, Luvata works in
partnership with customers.

M10 Industries AG A7

Munzinger Str. 10
79111 Freiburg
Germany

phone:  +49-761 205 510 80

fax: +49-761 205 510 81
e-mail: info@m10ag.de
web: www.m10ag.de

M10 Industries develops and manufactures facilities for photovoltaic
automation, which are characterised by maximum efficiency and
performance. For the latest Stringer generation KUBUS the company
once again consistently relies on German manufacturing. The high-
performance Stringer achieved a productivity of 5,000 cells per hour
and thus aligns soldering technology for crystalline solar cells with
major industrial standards for the first time.
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MacDermid Photovoltaics Solutions F5a
245 Freight Street
Waterbury, CT 06702 i MocDermid

USA

phone:  +1-203 575 5661

fax: +1-203 575 7916
e-mail: pv@macdermid.com
web: photovoltaics.macdermid.com

MacDermid Photovoltaics HELIOS product portfolio is integrated with
laser ablation & plating equip. The Plating on Silicon plating process
includes Pre-treat, Nickel contact 1um, Copper conductor 10um, and
Silver protection 0.1um. Eliminating front grid silver paste HELIOS
reduces conductor costs by 70% and light shadowing by 50% while
achieving peel force adhesion better than that of screen printed paste.
Production cells in full size modules exceed IEC 61215 damp heat
and thermal cycle spec.

Meco Equipment Engineers B.V. G8

Marconilaan 2
5151 DR Drunen
Netherlands

Besi
phone:  +31-416 384 384
fax: +31-416 384 300
e-mail: meco.sales@besi.com
web: www.besi.com

Meco is a world leading manufacturer of equipment for plating
equipment for semiconductor and PV industry. Our plating equipment
is used for Cu plating (metallization) of high efficiency silicon solar cells
(Back Contact IBC, heterojunction, bifacial, n-type and p-type cells).
For thin film CIS and CIGS cells we provide plating equipment for low-
cost deposition of Copper-Indium or Copper-Indium-Gallium layers.
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Meyer Burger Global Ltd. C1
Schorenstr. 39 i e
3645 Gwatt (Thun) i < b
Switzerland

phone:  +41-33 221 2800

fax: +41-33 221 2808

e-mail:  sales@meyerburger.com

web: www.meyerburger.com

Ming Hwei Energy Co., Ltd. A3

No. 23 Kejia Rd.
Douliu, 64057
Taiwan

HIHE FHWE LrEROY

phone:  +886-555 1996 8

fax: +886-555 1926 8
e-mail: mhe@mhe.com.tw
web: www.mhe.com.tw
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Newport Spectra-Physics GmbH F9

Guerickeweg 7
64291 Darmstadt
Germany

D Rlewport.

phone:  +49-6151 708 0

fax: +49-6151 708 217
e-mail:  germany@newport.com
web: www.newport.com

Oriel Instruments, a Newport Company, is a leading provider of light
sources, solar simulators and PV measurement tools. At PVSEC,
Oriel Instruments is highlighting its new IQE 200b Quantum Efficiency
Measurement Solution, the highly economic LSH-7320 class ABA
LED-based solar simulator as well as the latest generation of its TLS-
Series of tunable light sources.

NGK Insulators A8

NAS Battery Sales Department
2-56 Suda-cho

Mizuho-ku, Nagoya 467-8530
Japan

I NGK INSULATORS, LTD.

phone:  +81-52 872 7515

fax:
e-mail: nas-battery@ngk.co.jp
web: www.ngk.co.jp/nas/
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OAl G2

685 River Oaks Parkway
San Jose, CA 95134
USA

phone:  +1-408 232 0600

fax: +1-408 433 9904
e-mail: sales@oainet.com
web: www.oainet.com

OAl manufactures PV Test Systems for a variety of Solar Cells for
R&D & production. Products are Class AAA Solar Simulators with
spectral range of 400-1100nm & 300- 1800nm covering a complete
line of solar cells: ¢-Si, Thin Film, CPV, DSSC, Organic & Multi-
junction. Also available: Single Long Pulse Solar Simulator that
combines |-V testing, Sun-Voc & EQE measurements for testing cells
in Production. Other products: I-V Tester, Calibrated reference Cell,
Temperature controlled Test Fixtures.

Optosolar GmbH F10
Hinterhofen 21 A
79291 Merdingen fﬁ\ﬁ
Germany [ ey

i,
Y,

phone:  +49-7668 995 1791 OFTOSOLAR
fax: +49-7668 902 698

e-mail:  info@optosolar.com

web: www.optosolar.com

Optosolar Measurement Technology:

We offer state of the art measurement technologies and equipment.
Solar Simulators (PV cells and PV modules), Light/dark IV
measurement set ups (down to pA), Flashlight module testers: table,
tower, horizontal light setup, Spectral response/ICPE measurement
set ups (up to >1000 suns bias light), Temperature control units for
cells and modules, Outdoor measurement equipment, Optical and
Electronical Components and Amplifiers, Consulting.
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Organic Electronic Technologies F6a
P.C.(OET)

Antoni Tritsi 21B
57001 Thessaloniki
Greece

- "0t

phone:  +30-2312 1348 76

fax: +30-2312 1348 75
e-mail:  inffo@oe-technologies.com
web: www.oe-technologies.com

PHOENIX CONTACT Deutschland GmbH D4

Flachsmarktstr. 8
32825 Blomberg
Germany

phone:  +49-5235 312 000

fax: +49-5235 312 999
e-mail:  info@phoenixcontact.de
web: www.phoenixcontact.com

Phoenix Contact is the worldwide market leader of components,
systems & solutions in the area of electrical engineering, electronics
and automation. The family-owned company employs 14.000
people worldwide and had a turnover of 1.77 hillion euros in 2014.
The corporate headquarters is located in Blomberg in North Rhine-
Westphalia. The Phoenix Contact Group has 9 companies as well
as 50 sales subsidiaries. In addition, the worldwide presence is
consolidated by 30 representations.
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PHOTON Publishing GmbH H11

Julicher Str. 378-384
52070 Aachen
Germany

Phontnn

phone:  +49-241 4003 0

fax: +49-241 4003 300
e-mail:  subscription@photon.info
web: www.photon.info

PHOTON'’s monthly publications cover the solar world with in-depth,
independently researched articles written by our own staff of editors
from around the world. Headquartered in Germany since 1996, we
are the most renowned and completely independent solar magazine
publisher dedicated to applying a critical approach to journalism. There
is a strict separation between our editorial teams and advertising
department to ensure a journalistic environment free of the influences
of public relations.

Photovoltaics International / PV-Tech C3

3rd Floor, 2 America Square
London EC3N 2LU
United Kingdom

phone:  +44-02078710122

fax: +44-02078710102
e-mail: sbradshaw@solarmedia.co.uk
web: www.pv-tech.org
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PIBAS SERVICE GmbH E4

Krokusweg 18
08058 Zwickau
Germany

phone:  +49-375 273 9960

fax: +49-375 273 99620
e-mail: info@pibas.de
web: www.pibas.de

PIBAS is a professional designer of Energy Storage Solutions for the
renewable industry. With a deep knowledge of more than 20 years’
experience in energy storage solutions in the company and more
than 120 years in manufacturing industrial Energy Storage Solutions
in the company’s environment PIBAS is a specialist in designing,
servicing, modification and sales of energy storage solutions. No
matter for what application, peak shaving or energy is to be stored
PIBAS offers the right solution.

pv magazine group B3

Zinnowitzer Str. 1
10115 Berlin
Germany

phone:  +49-30 726296 300

fax: +49-30 726296 309
e-mail:  inffo@pv-magazine.com
web: WWW.pv-magazine.com

The publisher of pv magazine, Solarpraxis AG, is one of the most
reputable and experienced service providers in the field of renewable
energy.

Since its initial publication in 2008, pv magazine has evolved into
the top international magazine for solar decision makers and is now
leading the global solar media market. It sources key information
and provides practical analysis on a broad range of topics from the
fast-moving PV industry.
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pv-tools GmbH Ad
Hefehof 31 .
31785 Hameln FJ'VIfE}GL S
Germany

phone:  +49-5151 4035 657

fax: +49-5151 4035 658

e-mail: b.fischer@pv-tools.de

web: www.pv-tools.de

Rehm Thermal Systems GmbH E2
Leinenstr. 7

89143 Blaubeuren

Germany

imiimmEag svifims

phone:  +49-7344 9606 0

fax: +49-7344 9606 525
e-mail: info@rehm-group.com
web: www.rehm-group.com
370
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RENA Technologies GmbH D9
Héhenweg 1
78148 Gutenbach F!| E | N |"!|I | L
Germany

phone:  +49-7723 93130

fax: +49-7723 9313 50
e-mail: info@rena.com
web: www.rena.com

»,THE WET PROCESSING COMPANY* - RENA Technologies GmbH
is a world leading supplier of equipment and processes for wet
chemical surface treatment of solar wafers and cells. With our inline
and batch platforms NIAK2 and Batch N we provide standard and
customized solutions for best performance in PV mass production.
Also get to know our unique, cost-cutting inline Cu plating technology.

Routledge is offering 20% off
for all EU-PVSEC attendees!

Visit www.routledge.com/sustainability to browse all the latest books we have
to offer in PV and Solar Energy and use discount code 9623 to receive your discount.

Follow us on Facebook and Twitter for all the latest

‘] | www.facebook.com/earthscan O

3
g
3
8
L]

Routledge Routledge... think about it

Taylor &Francis Group www.routledge.com/sustainability
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SEMILAB Semiconductor Physics H9
Laboratory Co., Ltd.

Prielle Kornélia Str. 2
1117 Budapest
Hungary

GHEIILD

phone:  +36-1 505 4690

fax: +36-1 505 4695

e-mail: semilab@semilab.hu

web: www.semilab.com

SENTECH E4

Konrad-Zuse-Bogen 13
82152 Krailling
Germany

phone:  +49-8989 796 070

fax: +49-8989 796 0722
e-mail: sales@sentech.de
web: www.sentech-sales.de

SENTECH develops advanced quality instrumentation for thin film
measurements, photovoltaics and for plasma process technology
(RIE, PECVD, ALD). SENTECH offers spectroscopic ellipsometers,
laser ellipsometers and reflectometers for the measurement of the
thickness and the optical constants of very thin films or layer stacks
for PV applications. With the SE 400adv PV SENTECH is market
leader for the quality inspection of SiN anti reflecting coatings on Si
solar cells. The further improved SE 800 PV is ideal for measurements
on multiple layers, The new SE 800 PERC is the perfect quality
assurance tool for the rear passivation layers of PERC solar cells in
a production environment.
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Shaoxing City Solarcom Gb6a
Solar Equipment Co., Ltd.

Jiuding Village, Anchang Town, Kegiao District
312080 Shaoxing, Zhejiang
China

phone:  +86-575 8564 7994

fax: +86-575 8564 7996
e-mail: info@solarcomchina.com
web: www.solarcomchina.com

Located in Shaoxing City, Solarcom is a leading manufacturer of Solar
Frame, Mounting System and Aluminum Profile in China. Since 2008,
we have been supplying to Asian PV market directly. At present, our
business have expanded to European, American market and the
annual capacity is 3GW.

It attributes to our complete industrial chain in Aluminum manufacturing
field. Together with quality system, you can rest assured of our “cool”
price and fast delivery. Your OEM/ODM orders are warmly welcome.

SiC Processing Deutschland GmbH E4

Neuteichnitzer StralRe 46
02625 Bautzen

Germany e e
= 1 %

phone:  +49-3591 5293 56

fax: +49-3591 5293 469

e-mail:  thomas.schicht@sic-processing.de

web: WwWW.Sic-processing-bautzen.de

We are a leading, worldwide operating service partner for supply
and recycling of sawing slurry and for processing of residues from
the PV-industry. Our headquarters is located in Bautzen/ Germany.
Effective resource recovery, lower consumption of virgin materials,
significant waste reduction, finally lower wafer costs and complete
supply packages are the motivation for our customers using our
capabilities.
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Sika AG G9

Global Headquater
Tuffenwies 16

8048 Zirich

Switzerland

phone:  +41-58 436 5287

fax: +41-58 436 5407 BUILDING TRUST
e-mail: cmi@ch.sika.com

web: www.sika.com/solar

Sika, a globally active chemicals company, provides innovative
sealing and bonding solutions for module framing, module bonding
to mounting systems, junction box bonding and potting as well as
BIPV solutions. Next to the high quality products, Sika is offering a
comprehensive project support on a global base from construction
consultancy to process implementation and beyond.

SINGULUS TECHNOLOGIES AG El

Hanauer Landstr. 103 n
63796 Kahl am Main S5INGULUS
Germany

phone:  +49-6188 440 0

fax: +49-6188 440 110

e-mail: bernhard.krause@singulus.de

web: www.singulus.de

SINGULUS TECHNOLOGIES - Innovations for New Technologies
SINGULUS TECHNOLOGIES develops technologies for economical
and resource-efficient production processes. The core competencies
are vacuum thin-film technologies, wet-chemical processes, surface
technologies and thermal processing technologies.

SINGULUS is one of the world’s leading drivers of innovations for
technologic areas with high growth potential. This includes renewable
energies, the entire area of entertainment, ever increasing mobility,
semiconductor technologies as well as consumer goods of any kind.
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INNOVATIONS

SINGULUS TECHNOLOGIES provides
technology solutions for both crystalline
and thin-film high-performance solar

cell platforms. Our production equipment
improves efficiencies and reduces
manufacturing costs.

SINGULUS TECHNOLOGIES is an
established machine supplier with
customers producing PERC, Hetero-
junction and CIGS/CdTe solar products.

SINGULUS TECHNOLOGIES’ expertise
includes vacuum thin-film coating

2 - (PECVD, sputtering, evaporation), surface

engineering, wet-chemical processes and
thermal processing.

INGULUSH

Call SINGULUS TECHNOLOGIES _ tel: +49-6188-4400 _ mail: sales@s&ls.de_ www.singulus.de
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Sinton Instruments Gl

4720 Walnut Street, Suite 102
Boulder, CO 80301

-Sinton
USA T

phone:  +1-303 945 2113

fax: +1-303 945 2199
e-mail: guotes@sintoninstruments.com
web: www.sintoninstruments.com

Sinton Instruments provides test and measurement instruments with
state-of-the-art analysis for use in Silicon PV manufacturing and
R&D at each stage of the solar cell production process. We provide
in-line or off-line QSSPC carrier-lifetime measurement, Suns-Voc,
cell & module test equipment for every step from crystallization to
module test.

Solarbe.com & Shine Magazine B4

Room 2506, Bldg. 1

Dongqu International, Ciyun Temple
Chaoyang District

Beijing

China

phone:  +86-10 6800 0906

fax:
e-mail: info@solarbe.com
web: www.solarbe.com
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SOLARC Innovative Solarprodukte GmbH B8

Glogauer Str. 21
10999 Berlin
Germany

phone:  +49-30 319 85 54 00

fax: +49-30 319 85 54 99
e-mail: service@solarc.de
web: www.solarc.de

SOLARC is your industrial partner for the development and
manufacturing of innovative solar systems, customised solar modules,
charge controllers, DC/DC converters, GPS tracking systems, motor
and lighting controls systems.

We are the right address for those companies seeking for an experienced
and a reliable partner to develop and manufacture customised
components for a solar power supply for their product or a complete
new solar-powered solution, right from the prototype to series run.

SolarPower Europe G10

Solar Power Europe F |
(former EPIA EE"LI'EJFID“F
European Photovoltaic Industry Association) [ J pe

Belgium

phone:  +32-2 709 5520

fax: +32-2 725 3250
e-mail: info@solarpowereurope.org
web: www.solarpowereurope.org

SolarPower Europe, the new EPIA (European Photovoltaic Industry
Association), is a member-led association representing organisations
active along the whole value chain. Our aim is to shape the regulatory
environment and enhance business opportunities for solar power in
Europe.
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EXHIBITION

Solarthemen - C8
Guido Broer & Andreas Witt GbR

Bultestr. 70b
32584 Lohne
Germany

arthemen

phone:  +49-5731 834 60

fax:

e-mail: redaktion@solarthemen.de

web: www.solarthemen.de

SOLARUNITED C1

SOLARUNITED

(former IPVEA

International Photovoltaic Equipment Association)
USA

)

phone:  +1-407 856 9100

fax: +1-407 856 9500
e-mail:  ekus@ipvea.com
web: www.ipvea.org
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EXHIBITION

Solarvalley Mitteldeutschland e.V. E4

Konrad-Zuse-Stral3e 14
99099 Erfurt
Germany

SOLARVALLEY

Alicnefd s rycklmnd

phone:  +49-361 427 6840

fax: +49-361 427 6844
e-mail: info@solarvalley.org
web: www.solarvalley.org

Forum Smart Energy Ostdeutschland

Ein Projekt von Solarvalley Mitteldeutschland

Smart Energy Ostdeutschland — Strom erneuerbar und dezentral
(Aufbau eines Netzwerkes fiir die Energiewende unter besonderer
Berlicksichtigung der ostdeutschen kleinen und mittleren
Unternehmen, der Wissenschafts- und Bildungseinrichtungen und
der Forschungs- und Technologieentwicklung vor Ort.)

SolLayTec Cc2

Dillenburgstraat 9G
5652 AM Eindhoven
Netherlands

Solay

phone:  +31-40 2380 500

fax:
e-mail:  info@solaytec.com
web: www.solaytec.com

SolayTec is a spin-off company of the Dutch research organisation
TNO and established in 2010. The company develops, delivers and
services machines for atomic layer deposition (ALD) on solar cells
worldwide. The SoLayTec ALD machines are designed for mass
production in the solar market. In the field of solar cell ALD equipment,
SolLayTec has a leading position.
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EXHIBITION

Solliance E3

High Tech Campus 21
5656 AE Eindhoven -
Netherlands ¥ "}

SOLLIANCE

phone:  +31-88 515 4646

fax:
e-mail: info@solliance.eu
web: www.solliance.eu

Solliance is a partnership of R&D organizations from the Netherlands,
Belgium and Germany working in thin film photovoltaic solar energy,
including 250 researchers from ECN, imec, TNO, Holst Centre, TU/e,
Forschungszentrum Jilich, University Hasselt and Delft University.
Various laboratories and pilot production lines are jointly used in
cooperation with the industry. Solliance offers participation in its
research programs and opens up its lab facilities to industry and
research organizations.

Spitzenberger & Spies GmbH & Co. KG D13

Schmidstr. 32-34 =T
94234 Viechtach =5
Germany

phone:  +49-9942 956 0

fax: +49-9942 956 900
e-mail:  sales@spitzenberger.de
web: www.spitzenberger.de

Test System for Solar Inverters

PV simulator according to EN 50530 and various weather
conditions,

Grid simulator with power recuperation,

RLC load for anti-islanding test according to IEC 62116 and
VDE V 0126-1-1

AC/DC current and voltage sources
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EXHIBITION

Standa Ltd. H10

Svitrigailos Str. 4-39
03222 Vilnius
Lithuania

phone:  +370-5265 1474
fax:

e-mail: sales@standa.lt
web: www.standa.lt

Sun & Wind Energy G5

Niederwall 53
33602 Bielefeld
Germany

w & il o Gt

| 0 B
o N
.;_—.d.j_:.ni-f.i:' f

phone:  +49-521 595 0

fax: +49-521 595 518
e-mail:  kontakt@bva-bielefeld.de
web: www.sunwindenergy.com

SUN & WIND ENERGY is one of the leading international trade
publications for renewable energy. Global technical market overviews,
market analyses, background reporting and current news are
published in 6 SOLAR and 4 WIND EDITIONS per year.

SONNE WIND & WARME ist DAS BRANCHEN-MAGAZIN zur
Nutzung regenerativer Energien. Seit 39 Jahren liefert SONNE WIND
& WARME unabhangig und kompetent Entscheidungsgrundlagen
fur Industrie und Handwerk. Informieren Sie sich auch Uber unser
digitales Angebot.
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EXHIBITION
SUPSI ISAAC H4
Campus Trevano Uiyt o Agoied boisnar and T

Switzerland SU PSI

phone:  +41-58 666 6231

fax: +41-58 666 6349

e-mail:  mauro.caccivio@supsi.ch

web: www.supsi.ch/isaac

SURAGUS GmbH E4

Maria-Reiche-Str. 1
01109 Dresden
Germany

phone:  +49-351 2735 9802

fax: +49-351 3299 2058
e-mail:  info@suragus.com
web: WWW.suragus.com
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EXHIBITION

Tempress Systems

Radeweg 31
8171 MD Vaassen
Netherlands

phone:  +31-578 699 200

fax: +31-578 693 693
e-mail:  sales@tempress.nl
web: www.tempress.nl

Ulbrich Solar Technologies Inc.

Industriestr. 1
7052 Millendorf
Austria

phone:  +43-2682 61897 0

fax: +43-2682 61897 40
e-mail: austria@ulbrich.com
web: www.ulbrich.com

C2

BRITHCH (MPH

G6b

Wi Probees 1o
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EXHIBITION

Valentin Software GmbH B8
Stralauer Platz 34 i, |
10243 Berlin B
Germany II|.||"E LE'I'ITI I"I

SO F TWArte

phone:  +49-30 588 4390

fax: +49-30 588 439 11
e-mail: info@valentin-software.com
web: www.valentin-software.com

Valentin Software develops design, simulation and yield calculation
software, offering professional tools for photovoltaic systems - PV*SOL
premium, with 3D visualization and shading calculation, and PV*SOL.
Our customers in over 100 countries worldwide include engineers,
system designers and solar installers. Our software programs are user
friendly and come with one year’s maintenance. Free trial versions,
online webinars and video tutorials are available on the Valentin
Software website.

VON ARDENNE GmbH F5b

Plattleite 19/29
01324 Dresden
Germany

VON ARDENNE. &

phone:  +49-351 26 37 300

fax: +49-351 26 37 308
e-mail: office@vonardenne.biz
web:

VON ARDENNE develops and manufactures equipment for industrial
coatings on materials such as glass, silicon wafers, metal strip and
polymer films.

For the photovoltaics market, we offer coating systems for thin-film
and crystalline solar applications. Over 50 years of experience with
electron beam processes and more than 40 years of competence in
magnetron technology make VON ARDENNE a leading provider of
advanced coating equipment.
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EXHIBITION
WEP H3
Bregstr. 90
78120 Furtwangen WEE|
Germany

phone:  +49-7723 9197 0

fax: +49-7723 9197 22

e-mail: info@wepcontrol.com

web: www.wepcontrol.com

Wiley C4

John Wiley & Sons, Inc.
111 River Street, Hoboken
NJ 07030-5774

USA WILEY

phone:  +1-201 748 6000

fax: +1-201 748 6088
e-mail: info@wiley.com
web: www.wiley.com

Wiley, partnering with EU PVSEC, is a global publisher of journals,
books and online resources dedicated to improving outcomes in
areas of research, professional practice and innovation. Our Energy
portfolio includes leading journals such as Progress in Photovoltaics,
Energy Research and Wind Energy. Visit us at stand C4 to browse
and receive 20% conference discount.
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EXHIBITION

WIP Renewable Energies F6b

Sylvensteinstr. 2
81369 Munich
Germany

wiP

phone:  +49-89 720 12 735

fax: +49-89 720 12 791
e-mail:  wip@wip-munich.de
web: www.wip-munich.de

WIP Renewable Energies is an interdisciplinary team of professionals
focussing on the successful implementation of Renewable Energy
Projects. We provide expert and consultancy services to improve
the performance of sustainable energy systems and optimize energy
consumption. We bridge the gap between the research and the
implementation into the markets.

Wirtschaftsférderung Sachsen GmbH E4

Bertolt-Brecht-Allee 22
01309 Dresden
Germany

e e s
Raierbl

phone:  +49-351 2138 0

fax: +49-351 2138 399
e-mail:  info@wfs.saxony.de
web: www.wfs.sachsen.de; www.invest-in-saxony.net

The state-owned Saxony Economic Development Corporation (WFS)
builds bridges: For Saxony’s enterprises heading off into the world
and for investors heading for Saxony. We initiate and assist contacts
between companies located in Saxony and cooperation partners
from abroad, between potential investors and Saxony's regions and
municipalities, between research and application, and we provide
effective support to lead entrepreneurial ideas to their economic
success.
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EXHIBITION

Zhejiang Kingdom F8a
Solar Energy Technic Co.,Ltd.

Huifeng North Road #128, (P, &
Jiangnan Development Area - e -
317000 Linhai City, Zhejiang Kingdom Solar
China

phone:  +86-576 8550 9222

fax: +86-576 8583 1555

e-mail:  kingdom@kingdomsolar.net

web: www.kingdomsolar.net

ZSW Zentrum fur Sonnenenergie- und G7

Wasserstoff-Forschung Baden-Wirttemberg

Industriestr. 6
70565 Stuttgart
Germany

& .sw
S~

phone:  +49-711 7870 0

fax: +49-711 7870 100
e-mail: info@zsw-bw.de
web: www.zsw-bw.de

Das ZSW ist ein fihrendes Institut flir angewandte Forschung:
Photovoltaik, regenerative Kraftstoffe, Batterietechnik,
Brennstoffzellen + Energiesystemanalyse. Angebote in der
Photovoltaik: Prifdienstleistungen, Speicher, Consulting.

ZSW is a leading institute for applied research: photovoltaics,
regenerative fuels, battery and fuel cell technologie as well as energy
systems analysis. In PV, we present indoor and outdoor testing
services, storage.
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EXHIBITION

Austria

Ulbrich Solar Technologies INC............uuuiviiiiiiiiiiiiiaeeeeeeee e G6b
Belgium

EUREC - The Association of European

Renewable Energy Research Centres........cccceeveeiiieeiieeeeeeeeee, B6
European Commission, DG JRC Joint Research Centre ........... F2
IMEBC .. e e e e e e e e e E3
SOlarPOWET EUMOPE ....uvviiiiiiiiiieisiee e ee e s e e e e e e e e e e e e e eeaenaens G10
China

Shaoxing City Solarcom Solar Equipment Co., Ltd................ G6a
Solarbe.com & Shine Magazine..............ooooeeiiiiiiiiiiiieeees B4
Zhejiang Kingdom Solar Energy Technic Co.,Ltd. .................... F8a
Finland

ENAEAS OV ...coiiiiiiiiiiiiieeeee e B7
LUVALA ... H2
Germany

3D-MICIOMAC AG...ceiiiiiiiiiiiiiiiii ittt E4
Aescusoft GMbH AUtOMALION ........ccvvveiiiiiieeiie e C5
AIS Automation Dresden GMbBH..........cccccvviiiiiiiiniieeee E4
ASYS GMBH it D8
BERGER Lichttechnik GmbH & Co. KG.........cccoiiiiiiiiiiieee, D1
Berlin-Brandenburg Energy Network e.V..........cccccceeeiiiiiiiinneen. B8
Bruker-Spaleck GMDH ... F3a
centrotherm photovoltaiCS AG ..........ocevvviieeieeeeiiee e B1

390

EXHIBITION
EBARA Precision Machinery Europe GmbH ...........cccccooviiinnnen. H1
Envaris GMBH. ... B8
Freiberg INStruments...........ovvviiiie e E4
greateyes GMBH.........uuuiiiiiiicce e B8
h.a.l.m. elektronik..........cccoviiiii e B5
HBL Germany GMBH ..........uuuiiiiiiiiiiiiie s H8
Helmholtz-Zentrum Berlin fir Materialien und Energie............... B8
Heraeus Photovoltaics Business Unit ..............cccceveeeeiniiinnnnee. F4
InfraTec GmbH Infrarotsensorik und Messtechnik...................... H7
InnoLas Solutions GMDBH .........cccviiiiiiieie e C1
INEEISOIAN ... foyer
ISC KONSIANZ €.V. ..o F1
ISRAVISION / GP SOLAR......ooiiiiiiiieiieeeeeeeivee s F3b
Jonas & Redmann Group GmbH ..., C1
LAYTEC ..t C1
Loser Chemie GMBH ... E4
LPKF SolarQuipment GMBH ..........cccviiiiiiiiie e C9
Lufft Mess- und Regeltechnik GmbH .........ccccoovieiiiiiiiin. G12
MZLO INAUSEHES AG ... A7
Newport Spectra-Physics GMbH...........cccccciiiiiiiiiiiiis F9
OPtoSsolar GMBH ........iiei e F10
PHOENIX CONTACT Deutschland GmbH ...........ccccceeeiiiinnnen. D4
PHOTON Publishing GmbH ... H11
PIBAS SERVICE GMDBH......uuiiiiiiiiii e E4
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EXHIBITION

PV MAJAZINE GrOUP ..evvvvvvrerieiiiriiiiirinniinassssassssaaeaaaeaaaaaeaaaaaeasees B3
PV-T00IS GMBH ..ot A4
Rehm Thermal Systems GmbH ..........cccccciiiiiiiiie, E2
RENA Technologies GMBH ... D9
SENTECH. ... e E4
SiC Processing Deutschland GmbH ...................ccciiinnn, E4
SINGULUS TECHNOLOGIES AG....ccciiiiiiiieeeeeeeiii e El
SOLARC Innovative Solarprodukte GmbH..................ccevvvvvninnns B8
Solarthemen - Guido Bréer & Andreas Witt GbR ....................... Cc8
Solarvalley Mitteldeutschland e.V............cccccceviiiiiiiiii s E4
Spitzenberger & Spies GmbH & Co. KG .........oooviiviiiiieneeeennnn. D13
SUN & WING ENEIGY..ccoiiiiiiiiiiiiiiieeeee e G5
SURAGUS GMDBH ..ooiiiiiiiiiee e E4
Valentin Software GMbH ..o B8
VON ARDENNE GMbH.......cooooiee F5b
WEP . e H3
WIP Renewable ENErgies ..........ccccvvvieeeeeeiiiiiiiiiiiieeee e F6b
Wirtschaftsforderung Sachsen GmbH..........cccccociiiniiiiiiee, E4
ZSW Zentrum flr Sonnenenergie-

und Wasserstoff-Forschung Baden-Wirttemberg ...............c...... G7
Greece

Aristotle University - LAB LTFN........oiiiiiiiiiiiieeeeeies F6a
Organic Electronic Technologies P.C. (OET).......cccccvvveveeeennnnne F6a
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EXHIBITION

Hungary

SEMILAB Semiconductor Physics Laboratory Co., Ltd.............. H9
Italy

ECOProgetti S.r.l. ..o F7
ETA - Florence Renewable Energies ........ccccooeveviieiiieiiinninen.n. F6b
Japan

Kyoshin Electric (KOPEL) Co., Ltd..........uuuiiiiiiiiiiieeieeeieeeeeeee, F8b
NGK INSUIALOTS ...eeeiiiiiiiiiiiiiiiee e A8
Lithuania

Standa Ltd. ..o H10
Netherlands

ECN SOlar ENEIQY....ccuvuiiiiiiiiiiiiiiiiiiiiiassissse e e s eeeaeeeaaaaeaaaaeaaaaennans E3
EKO Instruments EUrope B.V. ... D3
Hukseflux Thermal SENSOrs .........oocevviieiiiieiiee e H5
KIPP & ZONEN .ottt G3
Lamers High Tech SyStems .........occcviiiiiiiiiiiiiiee s A6
Meco Equipment ENGINEErs B.V...........cccoeeiiiiiiiiiiiiiineeeeniiieee G8
SOLAYTEC .. C2
SOIANCE ... E3
TEMPreSS SYSIEMS..cciiiiii et Cc2
Norway

Institute for Energy Technology............c.oevviiiiiiiiiiiiiiiiiiiiiaeeeennn A2

393

p
o
E
Q
I
5
M




EXHIBITION

South Africa

African Renewable Energy Alliance — AREA

Switzerland

IEA PVPS International Energy Agency
Photovoltaic Power Systems Programme ... Hall Layouts with Exhibitors by stand number

Meyer Burger Global Ltd
Sika AG

SUPSI ISAAC

Taiwan

Ming Hwei Energy Co., Ltd. ........uviiieiimiiiiiiiiie e A3

United Kingdom

Bentham Instruments Ltd................
EDWARDS

Photovoltaics International / PV-Tech

USA

Abet Technologies, INC. ... G11

Engineered Materials Systems, Inc
Evans Analytical Group

MacDermid Photovoltaics Solutions

EXHIBITION
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EXHIBITION

Evans Analytical Group

Institute for Energy Technology

Ming Hwei Energy Co., Ltd.

pv-tools GmbH

Lamers High Tech Systems

M10 Industries AG

NGK Insulators

centrotherm photovoltaics AG
Engineered Materials Systems, Inc.

pv magazine group

Solarbe.com & Shine Magazine

h.a.l.m. elektronik

EUREC

Endeas Oy

Berlin-Brandenburg Energy Network e.V.
Envaris GmbH

greateyes GmbH

Helmholtz-Zentrum Berlin fur Materialien und Energie
SOLARC Innovative Solarprodukte GmbH
Valentin Software GmbH

IHT

InnoLas Solutions GmbH

Jonas & Redmann Group GmbH

LayTec

Meyer Burger Global Ltd.
SOLARUNITED

SolLayTec

Tempress Systems

Photovoltaics International / PV-Tech
Wiley

Aescusoft GmbH Automation
Solarthemen - Guido Broer & Andreas Witt GbR
LPKF SolarQuipment GmbH

BERGER Lichttechnik GmbH & Co. KG
Bentham Instruments Ltd.

EKO Instruments Europe B.V.

PHOENIX CONTACT Deutschland GmbH
ASYS GmbH

RENA Technologies GmbH

EDWARDS

Spitzenberger & Spies GmbH & Co. KG
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EXHIBITION EXHIBITION

Hall H, Section Il El SINGULUS TECHNOLOGIES AG
E2 Rehm Thermal Systems GmbH
E4 F10 Fo E3 ECN Solar Energy
E3 imec
E3 Solliance
F7 = E4 3D-Micromac AG
E4 AIS Automation Dresden GmbH
E4 Freiberg Instruments
<}::> E4 A4 F8b <}:{> E4 Loser Chemie GmbH
E4 PIBAS SERVICE GmbH
_ Féa 53 » E4 SENTECH
5 <}::> F5h g E4 SiC Processing Deutschland GmbH
g <:::> S E4 Solarvalley Mitteldeutschland e.V.
o = E4 SURAGUS GmbH
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<= - N F1 ISC Konstanz e.V.
E3 E2 F4 F2 European Commission, DG JRC Joint Research Centre
F3a Bruker-Spaleck GmbH
F3a F3b ISRA VISION / GP SOLAR
F4 Heraeus Photovoltaics Business Unit
F5a MacDermid Photovoltaics Solutions
E1 F2 F5b VON ARDENNE GmbH
F1 F6a Aristotle University - LAB LTFN
F6a Organic Electronic Technologies P.C. (OET)
F6b ETA - Florence Renewable Energies
F6b WIP Renewable Energies
F7 Ecoprogetti S.r.I.
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EXHIBITION EXHIBITION

Hall H, Section Il G1 Sinton Instruments
G2 OAl
Glz |Gl H10 G3 Kipp & Zonen
G4 African Renewable Energy Alliance - AREA
G5 Sun & Wind Energy
G6a Shaoxing City Solarcom Solar Equipment Co., Ltd.
610 HY G6b Ulbrich Solar Technologies Inc.
G7 ZSW Zentrum fur Sonnenenergie- und
<:::> Wasserstoff- Forschung Baden-Wurttemberg
H8 G8 Meco Equipment Engineers B.V.
G9 Sika AG
g G9 | G8 H7 G10 SolarPower Europe
= <}:(> Gl1 Abet Technologies, Inc.
3 H11 | H12 G12 Lufft Mess- und Regeltechnik GmbH
H1 EBARA Precision Machinery Europe GmbH
H6 H2 Luvata
<:::> 67 G6b H3 WEP
H5 H4 SUPSI ISAAC
G5 Gba 4 Catering H5 Hukseflux Thermal. Sensors
Catering H6 IEA PVPS International Energy Agency
G4 H3 Photovoltaic Power Systems Programme
G3 H7 InfraTec GmbH Infrarotsensorik und Messtechnik
H2 H8 HBL Germany GmbH
G2 el H1 H9 SEMILAB Semiconductor Physics Laboratory Co., Ltd.
H10 Standa Ltd.
H11 PHOTON Publishing GmbH
H12 Jobs4PV
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The most dynamic forum for the
global PV Solar Sector

EU PVSEC Contact

WIP T *x
Sylvensteinstr. 2 : i;
81369 Miinchen * 0
Germany * oy x

Tel. +49-89-720 12 735

Fax +49-89-720 12 791

E-mail: pv.conference@wip-munich.de
pv.exhibition@wip-munich.de

Follow the EU PVSEC on:

fEED

www.photovoltaic-conference.com
www.photovoltaic-exhibition.com
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