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2008 Jan 24
Scientific American

My compliments for the thorough coverage of the direct solar energy potential (Jan 8, pg 64). However, concerning the numbers you presented for the PV, a similar article in Technology Review (2007 March/April) presents a far less optimistic, real data. TR presented measured performance of the-state-of-the art, PV plant built by GE in Portugal. Its annual average power density is 6.8 W/m2. This is a large-scale, commercial plant. Your projections differ.
The U.S. electricity average usage was over 400 GW in 2006. To produce that much power by those PV collectors, about 60 000 km2 of land would be needed. Your numbers claim that 3 000 GW can be obtained from an area only slightly higher, 75 000 km2, not 7 or 8 times larger.
 

As to the cost of the panels for such an area, it would cost 600,000,000,000 dollars to cover it with just an ordinary plywood priced at 10 $/m2. The GE plant costs 210 $/m2 , twenty one times more. Adding to it the cost of the real estate – the capital cost could bankrupt a country, particularly if considering that without a storage system (a major expense), PV-generated electricity is either excessive or insufficient most of each day, as you rightly point out.
Looking at the cost another way, 170 000 of these GE plants would be needed to supply the US needs. At $75,000,000 each, the capital outlay comes to the same number, the cost of the real estate and storage facilities excluding. 
PV promoters you cite claim that the cost will come down with time. Probably, but insufficiently, considering that, as an example, a coal-fired plant exhibits .002 $/W (.2 c/W) whereas the GE plant exhibits 31 $/W initial cost. That gap is too wide to ever close significantly.
For a fraction of those PV trillions in the capital outlay, the US could build 300 nukes (we already have 100 of them) to provide all the electricity we need, at any time of the day, while usurping infinitely less real estate, and also producing zero C02. And, unlike the PV collectors, nukes provide also useable heat energy.
I believe that if mankind were to resort to the PV energy, the standard of living would drop to values so low because of the cost of electricity that it would move us a century back in standard of living and drag us thru a period of massive starvation and social upheaval on the way there.
And a comment: Please use SI units throughout such articles so that your readers can compare numbers without resorting to the extra work of converting. You can present the non-SI values in brackets if your editorial policy mandates other units.
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