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The myth

There is a myth in respect of onshore wind turbines that is of such fundamental importance that it needs to be exposed once and for all. The British Wind Energy Association (BWEA), the mouthpiece of the wind development industry, has done more than any other organisation to propagate the myth which, in essence, and to quote them, is to say that “no problems arise when the wind stops blowing. If nothing else, it is highly unlikely to have stopped blowing all over the country at the same time.”

One consultant often quoted is David Milborrow. In his 2003 evidence to the House of Lords Science and Technology Committee Enquiry he stated “Several studies have shown that peak demands tend to be associated with cold, windy days, rather than still, cold days. It is, moreover, extremely unlikely that the whole country would become becalmed in winter- when winds are stronger.” Another source for the myth appears in an oft quoted academic paper published by Dr Graham Sinden in 2005.
 In this paper Dr Sinden made the comment that “Low wind speed conditions extending across 90% or more of the UK during winter occur around one hour every five years.”  He then went on to conclude that diversification of the wind systems, i.e. across the whole UK, would allow electricity generation all of the time because low wind conditions never affect the whole of the UK at any one time. Dr Sinden was not only wrong in his assertion, as will be shown below, but he made a fundamental mistake in his analysis. A low wind condition for a wind turbine is one at which there is no electricity output or very little. For modern wind turbines wind speeds have to reach around 6 M/sec before electricity output is meaningful. Dr Sinden defined low wind speed as less than 4 M/sec so his conclusions are totally meaningless and his academic paper is paper is flawed.

This myth is so important for two reasons. It has firstly allowed the BWEA and the wind development companies to argue that onshore wind turbines have to be spread across the whole country, a policy now being vigorously pursued by the Government and backed by the Tories. Secondly, it has enabled the wind industry to confuse everyone in respect of the so-called capacity credit attributable to onshore wind turbines.

The capacity credit for wind turbines is the amount of thermal capacity that can be displaced by the wind plant. The simple way of looking at this is to determine to what extent the wind turbines can be totally relied upon to produce electricity at times of peak demand. If the UK is subject to periods of total wind collapse at times of peak demand the wind turbines would have a capacity credit of zero and thermal plant would have to be on stand-by to produce the electricity needed in these periods of wind collapse otherwise the lights would start going out.

The BWEA has been claiming high capacity credits for wind turbines, partly based on the spurious assertions in respect of low wind conditions referred to above. In its evidence to the House of Lord’s Economic Affairs Committee (http://www.parliament.uk:80/parliamentary_committees/lords_economic_affairs/eaffwrevid.cfm ) submitted in June 2008, and relying on a report issued by the UK Energy Research Centre,  the BWEA stated (paragraph 11) that :

“Additional costs are attributable to the relatively low ‘capacity credit’ that wind power has: this factor reflects how much wind power can be expected to contribute when demand for electricity is at its peak, and this is 20-30% of the nameplate capacity of the wind generators.”

This claim is quite extraordinary given that the average output of onshore turbines in the UK is, at best 30%. The BWEA is therefore trying to claim that the total average output is a level that can be statistically relied upon. This is nothing less than a gross misrepresentation and totally irresponsible.

What is even more extraordinary is how the assertions of the BWEA, the wind industry and their lobbyists are accepted so uncritically by the politicians. 

The Government’s 2008 Renewable Energy Strategy Document
, in paragraph 3.9.4, states that 10-20% of capacity can be statistically relied upon for being available at peak demand. No source is given for this assertion but the document also states the following in paragraph 3.92.

“With a good dispersion of wind turbines, the variability of wind output over the UK as a whole can be expected to be smoother than output from any individual site or region.” 

The source quoted for that statement is Dr Sinden’s academic paper

We even find that the Climate Change Committee (CCC), in its 512 page report published in December 2008
, has accepted the nonsensical level of capacity credit promulgated by the BWEA. In a footnote on page 185 of the CCC report it is stated, without attribution or caveat, that it is around 20%.

It is nothing less than a total dereliction of responsibility by our politicians (Labour and Tories alike) that the policy of vast expansion of onshore wind turbines is largely based on such flawed evidence. The financial support for wind energy feeds straight through into the consumers’ electricity bills and the public is being seriously misled as to the true economic cost that is building up for the future.

The BWEA , in another document
, says “There is as far as we are aware, no evidence that demonstrates that windless days regularly coincide with peak demands on the UK electricity network.”  One would have thought that it might have been incumbent on the BWEA to spend a small part of its not insignificant budget analysing the data that is readily available. That it has chosen not to do so is perhaps evidence that they know what the result might be.

The evidence the BWEA might be interested in follows.

The reality

William Hyde, a Chartered Engineer and retired South Eastern Electricity Board engineering manager, has taken three daily readings from 30 Met Office weather stations across the whole UK for October, November, December 2008 and January and February 2009. The recorded wind speeds have then been factored up by 20% ( consistent with the table provided by the Danish Wind Energy Association http://www.windpower.org/en/tour/wres/calculat.htm ) to get to assumed wind speeds at a wind turbine hub height of 80m and, finally, converted into turbine electricity output using the technical data for a Nordex80 turbine. These calculations allow us to get a very good understanding of the total output that would be generated by wind turbines evenly distributed across the UK, expressed as a percentage of installed capacity.

The total average output from such turbines, on one or more of the daily readings dropped below 5% of installed capacity on an astonishing total of 58 days during this five month period. What is even more significant is, that on 24 of these days, the output never rose above 5%. Even on the 34 remaining days, when there was at least one reading at above 5%, it should be borne in mind that wind speeds seldom change that rapidly and, on most of those days, average output never rose above 10%.

These low wind speeds are nothing unusual, merely a feature of the winter anti-cyclones that can cover the entire country during the winter months. We published very similar data recorded in the previous year and data for earlier years is also available. In the previous year we also published German data that was available from the Renewable Energy Information System on Internet (REISI) to demonstrate that the same problems not only occur on mainland Europe but that there is a remarkable correlation between the low wind speed days, proving the geographic extent of these winter anti-cyclones. Since publishing our article REISI has now stopped providing the daily data! However, E.ON, probably the most transparent company involved with renewable energy , makes available daily output levels of all the wind turbines feeding electricity into their grid, taken at 15minute intervals
. If we take their December 2008 data as an example, the correlation with the UK, whilst not exact,  shows ( in the graphs below) that the pattern is not dissimilar and that troughs occur at similar times.

In December 2008, in the UK, there were 8 days in the month when total output would not have risen above 5% all day. In the E.ON network there were 6 days in December when the average of all the daily readings was 5% or less. It should be borne in mind that the E.ON network covers a significant swathe of Germany that runs from the far North to the far South, in total about one third of Germany. What is perhaps even more significant is that of the 14,100 readings logged by E.ON from October to February, 19% recorded electricity output from turbines feeding into the network at 5% or less  of total capacity and just over 9% of readings were at 2% or less, which is as good as zero.

It is therefore hardly surprising that E.ON has been so vocal in warning that the back-up required for wind turbines is being seriously underestimated
.

UK December wind turbine output as calculated by William Hyde 
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German December wind turbine output as recorded on the E.ON grid
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What does all this mean? It means, very simply that anyone who contends that the capacity credit for onshore wind turbines is more than 5% is either not being straightforward or has no understanding of the weather patterns that affect the UK. It further means that if onshore wind turbines are going to represent a significant part of our energy mix, stand-by capacity will have to be in place to kick-in at times of peak demand when the wind is not blowing.

The Government’s Renewable Energy Strategy, published for consultation in 2008, anticipates that 4000 additional onshore turbines would need to be added to the 2000 already in place, taking the total generating capacity from 2GW to 14GW
. These additional turbines are assumed to have a 3MW capacity (2MW might actually be more realistic which would mean that 6000, not 4,000, additional onshore turbines would have to be installed).

The current average output of electricity from onshore wind turbines is 29% of installed capacity and this is the assumption that has been used by the Government. It is therefore assumed that these turbines would, on average be delivering 29% of 14GW into the national grid i.e. 4.1GW. However, since only 5% of capacity is the very most that can be relied to be sure of meeting peak demand there would have to 24% of stand-by back-up available or 3.4GW.

The Government has made security of supply a priority so reliance would not be placed on importing yet more (nuclear) electricity from France. Back-up would either have to come from existing conventional plant or by building new nuclear plant. If one further assumes that all environmentally unfriendly conventional plant will be phased out it becomes clear that it is nuclear plant that will have to be built to provide the stand-by capacity.

A latest generation EPR nuclear reactor has an installed capacity of 1.65GW and operates at a load-factor of 93% . Two of these nuclear reactors would therefore be required to ensure that the 6,000 onshore turbines had the back up required but the absurdity is that they could alternatively simply supply the electricity the turbines would produce and we could forget trying to install a total of 6000 onshore turbines!

The bottom line

The Government is proposing that we install at least 6,000 wind turbines onshore, the length and breadth of the UK, in the mistaken belief that widespread coverage of the country will result in increased security of wind energy supply at times of peak demand. The Government is also proposing to maintain existing subsidy to onshore wind developers that the consumers pay for directly in their electricity bills. For 6,000 turbines with an installed capacity of 14GW operating at 29% capacity, the additional cost to the consumer would be approximately £2billionpa
. This subsidy would undoubtedly be paid over the 25 year life of the turbines producing a whopping £50billion paid out to wind developers. Wind turbines produce virtually no ongoing jobs, create huge visual damage to the landscape and are having an appalling affect on individuals when placed too close to their homes, as they too often are. 

The alternative would be to forget all these turbines and to build just two nuclear power stations. These would be built without subsidy, last for 60 years
, as opposed to the 25 year lifespan of the wind turbines, and operate consistently and efficiently. Furthermore, nuclear power stations create long-lasting local employment and pose no grid connection problems. Rather than the hundreds of planning applications, planning appeals, interventions by the Secretary of State that would be required to get 6,000 turbines in place there would be merely two planning processes and it is worth noting that the local residents of Sizewell and Bradwell are currently fighting windfarm applications but would be happy to accept new nuclear power stations because of the employment they bring. The final absurdity is that two nuclear power stations will undoubtedly have to be built anyway to provide the back-up

The rush to wind by the Government and the Tories demonstrates an incredible lack of understanding of the basic economics. It is largely driven by the wind developers who can hardly believe their luck and misguided environmentalists who understand even less about economics and power supply than the politicians. It is time this monumental scandal was halted since the public is being subjected to one of the biggest confidence tricks of all time and the politicians are deliberately obfuscating the facts to hide the truth.

Ed Miliband’s call for it to be considered socially unacceptable to protest against wind turbines is not an intelligent contribution to the debate and smacks of someone who has run out of rational arguments. The opposition by environmentalists to nuclear power has dramatically slowed down the fight against climate change and, if any opposition should be socially unacceptable, it is that. 
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� 14GW at 29% for the 8,760 hours in the year produces 35.6million MW on which the ROC subsidy is £53 per MW 


� Current life expectancy from EDF.





