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Scottish and Southern Energy – energy storage projects 
David MacLeman 
SSE Power Distribution, UK 

Challenges and development opportunities for redox flow batteries 
Maria Skyllas-Kazacos 
School of Chemical Engineering, University of New South Wales, Australia 

An overview of the US department of energy’s flow battery program under the office of 
electricity delivery and energy reliability 
Karen E. Waldrip 
Advanced Power Sources Research and Development, Sandia National Laboratories, USA 

Advanced redox flow battery R&D at PNNL 
Zhenguo “Gary” Yang1, Liyu Li1, Soowhan Kim1, Wei Wang1, Birgit Schwenzer1, Baowei 
Chen1, Zimin Nie1, Vijayakumar Murugesan1, Qingtao Luo1, Jianlu Zhang1, Feng Chen1, Dean 
Matson1, Jianzhi Hu1, Michael Hickner2, Larry Thaller3, Maria Skyllas-Kazacos4, Huamin 
Zhang5 
1Pacific Northwest National Laboratory, USA 
2Pennsylvania State University, USA 
3Consultant, NC, USA 
4University of New South Wales, Australia 
5Dalian Institute of Chemical Physics, Chinese Academy of Science, China 

Zinc bromine flow battery - grid substation installation 
Alistair Steele & Bill O’Donnell 
Scottish Hydro Electric Power Distribution, UK 
Premium Power Corporation, USA 

The opportunity for flow batteries within the energy storage market 
Frank Escombe 
EscoVale Consultancy Services, UK 

Report on the ZBB / CSIRO building energy storage project 
Bjorn Jonshagen1, Geoff James2, Touma B Issacom3 
1ZBB Energy Corporation, Australia 
2CSIRO, Australia, 
3ZBB Energy Corporation, Australia 

Design, characterisation and operation strategies of 1 kW all-vanadium redox flow battery 
Martin Dennenmoser*, Kolja Bromberger, Felix Osswald, Tobias Schwind, Karsten Koring, 
Matthias Vetter, Tom Smolinka 
*Fraunhofer Institute for Solar Energy Systems ISE, Germany 
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A comparison of vanadium/oxygen fuel cells and vanadium redox flow batteries 
J. Noack, C. Cremers, D. Palminteri, K. Pinkwart, J. Tuebke 
Fraunhofer Institute for Chemical Technology, Department for Applied Electrochemistry, 
Germany 

Substrates for the cathode reaction in the Zn/Ce redox flow battery 
G. Nikiforidis, L.E.A. Berlouis, D. Hall* and D. Hodgson+ 
WestCHEM, Department of Pure and Applied Chemistry, University of Strathclyde, UK 
*C-Tech Innovation Ltd, UK 
+Vallontia, UK 

Characterization of a divided and undivided zinc-cerium flow battery 
P.K. Leung, C. Ponce-de-León, C.T.J. Low, A.A. Shah, F.C. Walsh 
Electrochemical Engineering Laboratory, Energy Technology Research Group, University of 
Southampton, UK 

The soluble lead acid flow battery 
Xiaohong Li, Frank C. Walsh, Richard G.A. Wills, Derek Pletcher, John Collins and Duncan 
Stratton-Campbell 
School of Engineering Sciences, University of Southampton, UK 
School of Chemistry, University of Southampton, UK 
C-Tech Innovation Ltd, UK 

Progress on ion exchange membrane for VFB and experience of off-grid PV-VFB power 
supply system design 
Huamin Zhang1,*, Zonghao Liu2, Xianfeng Li1 
1Dalian Institute of Chemical Physics, Chinese Academy of Sciences, P.R.China 
2Dalian Rongke Power Co. Ltd., P.R.China 

Performance data, advantages and disadvantages of vanadium flow batteries 
Martha Schreiber, Martin Harrer, Peter Pokorny 
Cellstrom GmbH, Austria 

Report on the commissioning of Prudent Energy’s 500 kW, 1000 kWh battery and recent 
projects 
Simon Gray, Eric Lewis and Hugh Sharman 
Converteam UK Ltd, UK 
Prudent Energy Washington USA & Beijing China 

Controlling photovoltaic power generation with a vanadium redox flow energy storage 
system 
F.Canal1,3, N.Martin1, F.Bourry2, P.Besson2, M.Perrin1 and X. Le Pivert2 
1Laboratoire du Stockage de l’Elecricité (LSE), Institut National de l’Energie Solaire (INES), 
France 
2Laboratoire des Systèmes Solaires (L2S), Institut National de l’Energie Solaire (INES), France 
3Arts et Métiers ParisTech, Aix-en-Provence, France 
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Zinc-bromine batteries – commercialisation considerations and manufacturing economics 
Christopher Winter 
RedFlow Limited, Australia 

Early design principles and test procedures for redox flow batteries 
Lawrence H Thaller 
Consultant 

Recent insights into carbon felt electrodes for redox flow batteries 
Rüdiger Schweiss, Tabea Oelsner, Fabian Dörfler, Anatoli Davydov, Stefan Wöhner and 
Alfred Hirschvogel 
SGL Carbon GmbH, Germany 

Supply chain issues for flow battery separators 
Michael Schuster, Fabian Wachs, Tomas Klicpera, Bernd Bauer 
FuMA-Tech GmbH, Germany 

Dynamics of vanadium supply and demand 
Paul Casey 
American Vanadium, USA 

The impact of the batteries directive 2006/66/EC on the flow battery industry 
Ruska Kelevska 
European Commission, DG Environment, Belgium 

Standards for flow batteries 
Guido De Jongh 
CEN CENELEC Management Centre, Brussels 

Case studies for vanadium flow battery applications 
Christof Wiedmann, Stefan Schauss, Max Sylvester Thomas, Alexander Steingass, Lars 
Möllenhoff, Martha Schreiber 
Cellstrom GmbH, Austria 

Advanced battery storage systems’ testing – a practical solution for power networks in 
cold climate operations 
B. Muhando, G. Holdmann, M. Mager and K. Keith 
Alaska Center for Energy and Power, USA 

Technical and economic assessment of utilizing vanadium redox flow batteries for grid 
integration of wind power 
Sebastián A. Arroyo Klein1, Burak Türker1, Juan J. Trujillo2, Martin Kühn2, Bettina Lenz1 
1NEXT ENERGY - EWE Research Center for Energy Technology at Carl von Ossietzky 
University, Germany 
2ForWind - Center for Wind Energy Research, Germany 

Progress on the EnergyPod™ product development 
Rick Winter, 
Primus Power Corporation, USA 
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Organic fuels for a novel flow battery / fuel cell energy storage system 
Grigorii Soloveichik, Davide Simone, Matthew Rainka 
General Electric Global Research, USA 

Aromatic ligand coordinated redox couples and their application into redox flow batteries 
Doo-Yeon Lee, Myung-Jin Lee, Jung-won Park, Duck-Jin Oh, Seok-Gwang Doo 
Battery Group, Energy Lab, Samsung Advanced Institute of Technology, Samsung Electronics 
Co., Korea 

2-D All-vanadium redox-flow battery physical model for analyzing current distribution 
inside the cell and flow rate 
Yu Wang, Dominik Schulte, Dirk Uwe Sauer 
Electrochemical Energy Conversion and Storage Systems, Institute for Power Generation and 
Storage Systems (PGS), E.ON ERC, RWTH Aachen University, Germany 

Fabrication of the first vanadium flow battery in Iran 
Ahmad Mousavifar, Mostafa Hassani, Yousef Armoodeli, Mohammad Ali Ramezani  

Renewable Energy Organization of Tehran, Iran 


