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Meet the Challenge of “ Carbon Tariffs” by
Developing the Advanced Third Generation
Photovoltaic Panels to Generate Clean Power

HE Zuoxiu
(Institute of Theoretical Physics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract; Tt is pointed out that the current solar photovoltaic panels are developing rapidly from the first generation pho-
to cells, which are based on the standard crystalline silicon, to the second generation photo cells using different thin
films. However, the third generation has become available recently by combining the few times concentrator and sun-
tracking and wafer made from crystalline silicon and silicon film. With this new technology, the market price can drop to
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0.4~0.5 ¥/kW - h.
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Fig. 1  Picture of the light funnel; (a)overall appearnace and (b) parts
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and commercially
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Table 1 Comparison between two photovoltaic power stations

50 KWP Rotary 50 KWP Flat

photovoltaic photovoltaic
power stations  power stations
Investment/CNY + kW ~! 26 000 ~80 000
Generating capacity during
1-5 in June 2000/kW - h 42257 2718.2
Average total capacity 84,5 54.3

per kW for 15 days/kW - h
Ratio 1.55 1. 00
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Table 2 Chemical composition of polysilicon( w/ x 10 ~¢)

Element Concentration Element Concentration Element Concentration

Li <0. 005 Cr <0. 005 Sn <0.05
S 0.10 B 1.1 Mn <0. 005
Sbh <0.05 Ca <0.1 Na <0. 005
Fe <0.05 w <0.01 Ti <0.005
Mg <0.005 Co <0.005 Pb <0.01
A <0.001 Al 0. 04 Ni <0.01
Bi <0.05 As <0.05 P 0.97
Cu <0.01 Zn <0.05 Mo <0. 005
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Fig. 11 A new type of solar furnace of aperture size 8 m x 8 m in-
stalled in the Inner Mongolia Autonomous Region of China.
A non-imaging focusing heliostat consists of actively controlled
facets impinging concentrated solar radiation onto a small sec-
ondary concentrator to achieve a 10 000 times gain in intensi-
ty within the space of a tennis ball, as shown in the upper-

right corner of the diagram.
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Fig. 12 Photograph of the first monocrystalline melted by solar energy
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Table 3 Conversion efficiency of thin-film batteries

Conversion .
Battery types Units

efficiency/ % Remarks

Amorphous silicon 14. 5(Initial) +0.7 USSC Compay 0.27 cm®

solar battery  12. 8 (stability) +0.7 USA Area
National »
Sz;ﬁ;f;nbazry 19.5 0.6 Renewable 4;0 em
& Laboratory USA rea
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Cadml;l;ntt etellunde 16.5 +0. 5 Renewable 1. 0;2 cm’
Ty Laboratory USA rea
Polysilicon thin S[l,mg&,n 4,017 cm®
16.6 0.4 University
film battery Area
Germany
K hi 2 Thick
Ne-Si battery 10.1+0.2 nnegafuchi 2 um Thie
Company Japan film
TiO, Nano battery 11,0 +0. 5 EPFL 0-25 pm
Area
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Table 4 Properties of methods

Efficiency of using

Cost/ Cost/ Maximum wind

Average load/

Methods land/W - m=2  CNY-W-! CNY - (kW-h)"! kg-m=2 load/km + h !
Thin-film battery 15 ~20 10 ~13 0.90 6 ~10 100
Flat crystalline silicon 30 ~40 18 ~22 1. 80 15 ~20 100
Traditional tracking crystalline silicon 17 ~20 24 ~30 1.60 30 ~40 60 ~70
Condenser-tracking-crystalline silicon 20 ~25 20 ~25 1.0 35 140
Modified Condenser-tracking-crystalline silicon 50 ~60 20 ~25 1.0 35 140
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