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eSAREP-UK         NEWS LETTER-19                      (June  2003) 
 

SAREP is a renewable energy promotional programme jointly initiated by the Commonwealth Science Council, 
UK, the Renewable Energy Research Centre, Sheffield Hallam University, UK, the British Council and in-
country counterparts to increase the public awareness and accelerate the use of renewable energy technologies. 
 

SAREP Aims & Objectives are: 

• To train young scientists in renewable technology areas through postgraduate programmes. 

• To enhance the awareness of renewable energy applications among entrepreneurs, policy makers, politicians 
and the general public. 

• To facilitate entrepreneurs in Asia to develop trade & investment relations with partners in other parts of the 
world including Africa, Australia, Canada, Europe, Japan and the United States. 

• To start CARES (Centres for Applications of Renewable Energy Sources) as large demonstration projects in 
rural areas needing development, contributing to reduction of poverty. 

 

Reflections on World PV Conference and 

the Prospects for the PV Industry 

 
The World Conference on Photovoltaic Energy Conversion 
(WC-PEC3), 3rd in the series, aimed to bring the worldwide 
PV community together to discuss the latest developments. 
This was held in Osaka-Japan during 11-18 May 2003 and 
covered all aspects of the subject including 

• Materials growth and characterisation 

• Solar cell fabrication, assessment and development 

• Scaling up to manufacture large area solar panels  

• Development of other PV accessories such as invertors 
and charge controllers 

• PV applications and promotional work. 
 
Although “SARS” concerns were in the background, the 
event attracted 800 abstracts from 50 countries with 1148 
participants attending the conference. The event was well 
organized, informative, and the parallel exhibition by PV 
manufacturers and the one-day technical tour to Kyocera 
exhibition centre, Sanyo facilities and to the Solar Ark were 
eye-opening experience.  
 
Crystalline silicon work is continuing but further cost 
reduction is becoming increasingly hard due to 
achievement of highest possible efficiencies. In the opening 
speeches, Martin Green and others flagged up the cost of 
solar panels as the single most important issue facing the 
PV industry today.  The cost of solar power, roughly four 
times the cost of carbon-based power, is unacceptable for 
the majority of the developed world market that already 
enjoys low cost and convenient grid connection. It was 
concluded during the conference that “A rugged thin film 
technologies should be established in order to reduce PV 
cost”. 
 
The developments of hybrid solar cells with crystalline, 
poly-crystalline and amorphous-silicon is continuing 
worldwide to increase efficiency and cut down cost. The 
HIT (hetero junction between amorphous and crystalline 
silicon with an intrinsic layer in the middle) solar modules 
produced by Sanyo achieving 42.3 mAcm-2 short-circuit 
current density and ~19% efficiency is a good example of 
latest developments. This work will continue to reduce the 
production cost, and silicon solar panels will dominate the 
PV industry in the short and medium term. It should be 

noted that the efficiency of the PV solar cells will increase 
mainly due to improvements in short-circuit current 
density, as both the open-circuit voltage (Voc) and fill factor 
(FF) are already achieving their highest possible values. 
 

 
Solar Ark, a modern day reflection of Noah’s Ark, sets 

Sanyo sailing powerfully into the 21
st
 Century. Containing 

5,046 solar modules, the Ark produces 630 kW maximum 

power, and is an enormous 315 m by 37 m in size. 
 

Cadmium telluride is one of the most mature compound 
semiconductor thin film solar cells and the fundamental 
research is continuing worldwide. Large scale production is 
beginning to take off, and First Solar in the US is now 
producing 3 MW/annum of large solar panels. This 
company is aiming to increase production capacity to 5 
MW/annum by the end of 2003. BP Solar built a large 
factory in the US to manufacture 0.9x0.9 m2 solar panels by 
the electrodeposition of CdTe, and achieved ~10.5% 
module efficiency. However, a recent business decision by 
BP to terminate all thin film solar cell work except 
crystalline silicon solar cells ended this production. Antek 
in Germany is continuing production and another European 
research group is now moving towards commercial 
production. The R&D work over the past 25 years has been 
carried out using Basol’s model, but a “new model” 
proposed by Sheffield Hallam Solar Energy Group is now 
helping to understand the device enabling further 
development.  
 
CuInGaSe2 (CIGS) thin film solar cell technology is also 
developing strongly worldwide and large scale production 
has already started. Shell has recently acquired Seimen’s 
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CIGS production facilities in Germany. Showa-Shell in 
Japan is developing large area CIGS solar panels, and 
representing the Company, Dr. Katsumi Kushiya presented 
the latest work producing over 13% efficient solar modules 
winning a prize for his paper.  
 
Dye sensitized solar cells are based on Michael Gratzel’s 
invention, and R&D is continuing to solve technical issues 
before its commercialisation. Worldwide progress is 
impressive and the potential for producing low-cost and 
reasonably efficient solar panels using this technology is 
high. But large area solar panel production has not yet 
commenced due to associated technical problems. 
 
Current PV technologies used by industry are complex and 
difficult to exploit commercially.  Whether it is developing 
marketable products, construction of production units or 
fabricating devices, all are inherently very expensive.  The 
Conference demonstrated that there is certainly a lot of 
good work going on.  But the technological advances that 
would herald a real cost breakthrough were missing. 
 
At the close of the conference, the talk by Thomas Surek 
(NREL) was interesting in that for the USA he predicted a 
60% fall in cost per Watt from $2.5 down to $1.0 over the 
next 5 years. Similarly, Mr Hitoshi Ito also made cost 
projections for Japan where they are looking for a 75% 
reduction by year 2020.  
 
But neither of them indicated where the technical advances 
would occur to drive such a big change. What the speakers 
did have in common was the recognition that government 
funding is essential for many years yet to support both 
market and industry. 
 

Perhaps one ray of light is the lead being given by BP as 
presented by Tim Bruton at the conference. BP are 
investing $150m at Tres Cantos in Spain to set up a new 
plant with initial capacity of 30MW (ultimate capacity 
120MW). Focusing on large scale economics of silicon 
based production they expect average 17% efficiency; in 
May they also announced the achievement of 18.3%. 
 
The BP approach is encouraging, but it is still expensive 
and complex. And are silicon forms coming to the limits of 
their capability? If so, what is the alternative? CIGS was 
highlighted as holding some potential for the future. But the 
complexity of fabricating multi-layered semiconductor 
devices has not yet been mastered sufficiently to provide 
cost effective processes. 
 
An alternative approach that we would advocate, one that 
we have been pursuing for some years, is the use of low-
cost electrodeposition techniques. Besides being a far 
cheaper process, we also have the control methods and 
ability to produce multi-layered devices very effectively 
with little extra cost. Methods are being applied to both 
CIGS and CdTe as well as other semiconductor types with 
some quite promising results. Currently we are looking to 
share this technology with industry and investors so that the 
new methods can be developed and converted into new 
competitive products.  
 
Gordon Matthewman, IM Dharmadasa and J Young, 

Renewable Energy Research Group, Sheffield Hallam 

University, United Kingdom. 
 
 

For details on research & previous newsletters please visit: 
 

Http://www.shu.ac.uk/schools/sci/teaching/as1/SCResearch.html 

 

___________________________________________________________________________________________ 

Key publications on the “new model” for thin film Solar Cells 
1. New ways of developing glass/CG/CdS/CdTe/metal Solar Cells-Paper 1, Semicond. Sci. Technol. 17(2002) 1238. 
2. The effects of inclusion of iodine in CdTe thin films on Solar Cells, Solar Energy Mat. & Solar Cells 77(2003) 303. 
3. New ways of developing glass/CG/CdS/CdTe/metal Solar Cells-Paper 2, Proc. of WC-PEC3, 2003. 
4. Reply to comment on “New ways of developing glass/CG/CdS/CdTe/metal..” Semicond. Sci. Technol. 18(2003) 813. 
5. Electrodeposition of CuInGaSe2 sheds more light on development….Submitted to Semicond. Sci. Technol, July 2003. 
 

Conference announcement:  Please visit  www.hpc2004.com  for details of the HPC2004 conference 
___________________________________________________________________________________ 

Current SAREP Participants: 
 

Sri Lanka (Seven Universities, Solar Energy Society, Energy Forum & Solar Industries Association), Maldive Islands, 
India (Tata Energy Research Institute and Bhopal University), Nepal, Bangladesh (Bangladesh Centre for Advanced 
Studies), Pakistan (Pakistan Centre for Alternative Technologies, and Univ. of Punjab), Morocco (Five Universities, 
Afrisol and Ministry of Environment), Nigeria (Framac Ltd), East African Countries, China (XinJiang New Energy 
Research Institute), Mexico (Solar–Hydrogen–Fuel Cell Program, Energy Research Center–UNAM, Temixco) and Cuba 
(Cuba Solar). 
 

SAREP Contacts: 
1. Dr. K Lum  & Dr. R Kumar, CSC, Marlborough House, Pall Mall, London.  Ken.lum@ntlworld.com,    ritu.kumar@commowealt.int 
2. Dr. I M Dharmadasa, School of Science & Mathematics, Sheffield Hallam University, Sheffield S1 1WB, UK. Dharme@shu.ac.uk 
3. Mr. Peter Lane, DSL Consultants Ltd., 2 London Wall Buildings,  London EC2M 5UU, UK.   Pjtlane@hotmail.com 
4. Mr. Ahmed Joarder, 65 Brighton Rd, Coulsdon, Surrey  CR5 2BE, UK.   a_joarder@hotmail.com 
5. Prof. Hassan Shah, Centre for Solid State Physics, Univ. of Punjab, Lahore, Pakistan. hashah@lhr.comsats.net.pk 
6. Dr. Tony Day, School of Engineering Systems & Design, South Bank University, London, UK. Dayar@vax.sbu.ac.uk 
7. Gordon Matthewman, Business Development Manager (Solar), Sheffield Hallam University, UK,  g.matthewman@shu.ac.uk 
 

(For free subscription, please contact Dr Dharmadasa by E-mail;  Dharme@shu.ac.uk). 


