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Windturbines: the whole truth.

This is the English version of the Dutch WEBsite: http://www.wind-energie-halkema.org
A long story.

Foreword to Part 1.

In order to make a fair judgment on the possible usefulness of windturbines for the production of "clean electricity" (energy generated by wind, as a major source of green renewable energy), one should only use arguments based on reality. Biased statements based on the concerns of windturbines makers or on political motivations ought to be refrained, as they are suspicious beforehand.

Apart from being rational, the arguments used in a debate should also be underpinned by numbers. And it speaks for itself that no disadvantage of the use of windturbines should be concealed. The following story is a discussion on the main questions that play a role when appraising windturbines, which are their characteristics, the benefits and their serious disadvantages which, sadly enough, are often purposefully hidden.

With the necessary clarifications, this is inevitably going to be quite a long story.

Foreword to Part 2.

In the preceding First Part, I explained virtually all the characteristics and the risks of windturbines (and windfarms) and the essential information being withheld elsewhere, enough for the reader to make a fair judgment. This Second Part deals on a more profound level with the business risks of windturbines. It also focuses on deceptive methods used to encourage the public to believe in the usefulness of windenergy. Some government bodies play a particularly poor role here by encouraging the informing agents, or at least by not disencouraging them, to disseminate such deceptive information.

Windturbines: the whole truth.

Before reading the next chapters, see:

Annex 1:    Measurement units of Power and Energy  (page 40)
Annex 2:    Yield of 3 MW windturbines in the Netherlands and the UK. (page 44)
The numbering of the chapters have an index, they refer to Part 1 and Part 2 and via Index1 + 2 you can switch between the Parts.

	Index Part I
	Index Part 2

	I1

Page 4
	The energy source. 
	I2

Page

27
	The consequences of power variations in major national grids.

	II1

Page

9
	The 'production factor' sometimes
called: 'Capacity Factor' 
	II2

Page

30
	Also the smaller grids suffer from windturbines. 

	III1

Page

10
	The costs. Why can these only be exceptionally high?
	III2

Page

31
	The European targets.

	IV1

Page

12
	The electricity yield. 
	IV2

Page

34
	It is of course quite simple to make a fair judgment on wind energy. 

	V1

Page
14

	The silly statement: 'It powers so many households' 
	V2

Page

36
	The government plays a reprehensible role.

	VI1

Page
15

	Major risks of wind energy for our electricity supply.
	VI2

Page

38
	We need greater attentiveness from our MP's 

	VII1

Page
17

	Pioneer innovations are not possible.
	
	

	VIII1

Page

19
	Offshore Windfarms.
	
	

	IX1

Page

21
	Are those who make propaganda for windturbines guilty of deceiving the public by remaining silent on their disadvantages?
	
	

	X1

Page

23
	Which persons or agencies in the Netherlands are guilty of these misleadings?
	
	

	XI1

Page

25
	The consequences of this deceit in relation to windturbines.
	
	


Windturbines: the whole truth.

I1.  The energy source.

The source of energy from where a windturbine is impelled is the so-called "kinetic energy" of the wind, therefore that of moving air. Of course this applies also to windmills of hundreds of years ago and to the most modern windturbines of today.

This kinetic energy can be expressed by a single physical formula. Without exception, all characteristics, and consequently the yields, the risks and the costs of windturbines are outcomes of that sole physical formula. It is that formula which determines the quantity of the impelling kinetic energy.

The formula is: Es = f . mspec . v3
In this formula is: 

· Es is the kinetic energy per second supplied by the moving air. 

· f is a calculating factor which allows to take into account, among others, the diametre of the rotation circle of the tip of the propeller blades. 

· mspec the specific mass of the impelling air. 

· v3 the cube of the windspeed. 

The specific mass of air mspec, which expresses the mass per cubic metre, is exceptionally small: no more than 1.18 kg/m3. Compared with the specific mass of water, which is 1,000 kg/m3, air is 900 times lighter.
According to technical concepts and compared with other driving media applied to other power tools, the speed of wind is also extremely small.

Therefore, the power of a wind turbine varies most strongly as a result of the variable windspeed and the factor v3 between a maximum value and zero or almost zero. That cube is the death blow for reliable electricity production by windturbines. 

It is impossible for a wind turbine to produce current of a useful strength at a windspeed of Beaufort 2 or 3, given the minimal kinetic energy of the wind in those conditions. To state the opposite is a propagandistic fairy tale for any model wind turbine, big or small, with a horizontal or a vertical shaft. With such little wind, windturbines simply stand still. As you will often see.

Just to compare: consider the behaviour of a steam- or waterturbine:

In the case of a steamturbine, steam under very high pressure and temperature rages through the turbine at hundreds of kilometres per hour. Also in a water turbine, an enormous mass of water of thousands of kilo's storms through the turbine. It is not surprising, therefore, that the power of steam- and waterturbines is easily hundreds of times higher than that of windturbines. One should realize: A conventional fuel burning powerplant or a hydroplant can easily produce electricity with near to 100% reliability and as the plant operator deems necesary with 600 MW during weeks or even months. Every big 3 MW windturbine can perhaps produce with an avarage power of 0.75 MW - 1.1 MW depending how the wind blows.

All the exposed aspects completely determine the behaviour of windturbines. This is impossible to change in any way. Also not by any so-called "innovation", no matter what the stakeholders and promoters of windturbines claim to the contrary. A law of nature will remain in force for ever, no matter whether one considers windturbines useful or senseless. This proves that the kinetic energy of the wind which must provide the mechanical power to move the propeller has, inevitably, three nasty characteristics:

1. As we just stated, the power can only be extremely small in comparison to any other power generator as for example a steam- or waterturbine. 

2. As a consequence of the uncontrollable variation of the windspeed, the power is bound to vary extremely strongly and frequently between the maximum and zero. 

3. Those extreme and frequently ocurring variations in that small impelled power are totally dependant on the random windspeed. The average impelled power of a wind turbine will therefore be considerably smaller per year than the maximum power it was built for. Nothing can ever be done about this.

These two graphics show to what extent the power of windturbines varies:
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This first graphic shows the power of a 600 KW wind turbine straight on the Dutch North Sea coast, during a whole year (8,760 hours). As was to be expected, these variations were considerably stronger still than the windspeed variations, due to that cube in the formula. The following graphic was taken from the German E.On Windreport 2005.
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This graphic shows the overall power of 7000 windturbines in Germany. The windturbines are spread from the North Sea coast to Switzerland/Austria. This proves that the spreading of windturbines over great distances does not help making the total power more constant, no matter whether dealing with on- or offshore windturbines. According to the ordinary common sense: the sum of completely unpredictable, "chaotic" quantities can of course be no different than just as completely unpredictable and chaotic. No matter whether the groups of windturbines are on land or sea. No matter what wind energy propagandists claim. It also becomes clear how difficult it will be to extract a steady total input power for the grid from this chaos of hundreds of very sharp peaks in the wind power by adjusting the power of the conventional powerplants.

This totally unpredictable behaviour of windturbines and groups of windturbines has a particularly unpleasant consequence, namely that from the total of the installed windmill power no more than 10%, or even less, can be counted on as a truly reliable substitute for conventionally produced electricity!

These is also the percentages counted on by the E.ON technicians in Germany. When examining with certain detail the second graphic it becomes clear that the conclusion drawn by these technicians is not at all unlogical. 

This is a specially unfavourable fact, always ignored by the stakeholders of windturbines. Maybe because they do not fully understand this phenomenon? Or is it that they deliberately keep it silent because this fact is so very unfavourable for reliable electricity production?

It indeed means that around 90% of the total so-called installed wind power must be kept available or even provided for at the conventional power plants, in order to be able to compensate for the variations of wind power.

This is obviously one of the main reasons why wind energy is not only not useful but even extremely hazardous, if applied with no restrictions as a substitute of conventional and thus reliable production of electricity. The variations of the total power are uncontrollable. See also chapters 4 and 6.
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II1.  The production factor (Sometimes called the capacity factor.):

The total number of kilowatt-hours produced by a wind turbine in a year including all the power variations between maximum and zero or almost zero as a percentage of the production in the case of full and continuous power is called the "production factor". 

Over a year's time, a modern windturbine with a maximum power of 3,000 KW (3MW) will effectively generate electricity by means of no more than between 18% and very seldomly 30% of that power, because of all those variations.The taller the turbine and the windier its location, the higher its production factor will be. 30% is practically never reached anywhere onshore. On sea, on very windy locations, 35 or 36% are sometimes reached.

As a consequence of these variations of the wind speed and the impelled power during the year, the constructors of windturbines will never be able to guarantee a production factor. It can only be measured for each year at its ending. This is also why these constructors will never accept a penalty for not reaching the production factor they had estimated. The production factor they promise can only be guesswork, as they have no way of finding out what way and how strong the wind will blow in a given year. That production factor is entirely dependant on the unpredictable wind variations.

Windturbines: the whole truth.

III1.  The costs. 

Why can these only be extremely high? 

The price for building a wind turbine is naturally always related to the maximum power. A 3MW wind turbine is therefore built as if it were really a 3MW wind turbine. But that turbine, effectively on site, over a year, on average yields with no more than the just mentioned 18% or in extremely rare cases 30% of that power. What this really means is that one pays for a machine meant to produce with 3 MW but it yields electricity with only 18 to 30% of that, which is made available by means of unpredictable jerks. Have another look at the graphics! This means that 70 to 82% of the money spent is wasted. (Imagine a steam turbine of 600 MW maximum power but which will not yield with more that 150 MW just because there happens to be so little wind).
windturbines are very efficient Capital Liquidators.

It is obvious that kWh's made available in a very unpredictable way are worth a lot less than kWh's you can count on every minute of the year, with certainty. You will understand that one way or the other, huge subsidies are bound to play a role in the exploitation of windturbines. Subsidies which have to be paid for by all Dutch citizens for the very unreliable delivery of the product!

It is also why it is not fair to compare prices between the kWh's reliably and conventionally produced in plants and the price of kWh's produced by windturbines in a highly unreliable and precarious manner, not allowing a solid deal on their delivery on the energy market. "Normal kWh's" and "wind turbine kWh's" do not have the same monetary value. Insisting on this is like comparing a case with half rotten apples with a case of first quality ones.

On top of this, if wind energy is to be substantially introduced, all the very costly but necessary technical facilities for guaranteeing reliability of delivery to the grid push up the final price to many times the costs for building and exploiting the individual windturbines only. Let us recall what has just been explained and demonstrated on the fact that windturbines cannot be counted on for more that 10% or even less as reliable generators of the electricity in a national grid. This is also one of the aspects kept silent by the propagandists of wind energy. For the truth on these technical problems we can turn to the German E.ON Windreport 2005, where all those inevitable colateral costs for Germany are estimated at several billion euros.

It is therefore an extremely complicated technical task to compare, on a realistic basis, all the actual costs of electricity produced by windturbines with the costs of electricity produced conventionally, but the outcome of this comparison will be extremely dependant on "politics". "Politics", naively, make believe that one would only need to build windturbines which, so to say, could be simply plugged into the national high voltage grid. And this is far from the truth.
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IV1.  The electricity yields.

The total amount of kilowatt-hours consumed in the Netherlands per year, is now being produced by all plants that deliver to the Netherlands from within and from abroad, with a yearly average power of around 13,000 MW or 13,000,000 kW (in 2006 and 2007). Please remember or make a note of this number as it is extremely important: 13,000,000 kW.
About 15% of this is imported from abroad because for many years the Netherlands built too few power plants. More than half of these imports are produced by nuclear power plants, which is why it is particularly hypocritical to say that we do not want to use nuclear energy, because we use that already for many years. (About three times the energy produced by our small nuclear power plant in Borssele comes from abroad).

Let us now compare the yield of the many big windturbines as placed nowadays in the Netherlands and offshore near Egmond aan Zee with a maximum installed power of 3,000 kW with the required production power for the Netherlands of 13,000,000 kW. Supposing a very high average production factor of 36% offshore, that 3,000 kW wind turbine, because of those inevitable and unpredictable jerks, will produce an average power of 0.36 x 3,000 = 1,080 kW, representing a 1,080 / 13,000,000 = 0.000,083rd part of the production power required for the Netherlands. Or expressed in other terms: the eight hundredthousandth part of our electricity consumption. And an even smaller part our the Netherlands' total energy consumption. 

In the case of onshore windturbines the yields are even more miserable: counting with a seldom reached production factor of 25%, a 3,000 kW wind turbine produces with 0.25 x 3,000 = 750 kW. That represents 750 / 13,000,000 = 0.000,058 or just about a six hundredthousandth part of the electricity production that we need. For one per cent of our consumption, 175 of these enormous windturbines are required. With their nacelle at about 100 meters above ground and a propeller circle of about 75 meters.

But behold! These are just the up-to-date big windturbines placed in the Netherlands nowadays. We have not mentioned the 1,828 windturbines, with an average capacity, like those built in the previous years and whose aggregate production in 2006 represented no more than 2.4% of our national requirements of 13,000,000kW-year, as was published on the electricity yields by the CBS, the Dutch Central Office of Statistics. According to these data, in 2006 the average production per windturbine was (0.024 / 1,828 = 0.000,013) a 13 millionth's parts of our electricity consumption. None of the wind energy promoters will ever reveal or explain this to you. It is always carefully withheld.

We must never forget how this minimum amount of kWH's are produced with hundreds of power alterations. Onshore as well as offshore. 
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V1.  The silly statement:

"It powers so many households" 

This is a silly statement. For various reasons. In the first place, the only existing measurement unit for delivered electricity is the kilowatt-hour. Imagine you receive a an invoice for your own consumption stating "for delivery of so many households". Would you not think somebody had gone out of their mind? Secondly: all the electricity produced by windturbines simply flows into the general electricity grid and certainly not only to households, but also to thousands of other consumers. Nobody, even if they should live right next to the windturbines, gets their current straight from the turbines through their plugs, but simply the current 99% of which comes from power plants.

And just as well, because if not, one would not get any current at all from those windturbines for many days per year as they would happen to be motionless. The term "so many households" is nothing but an expression for impressing the public with a big and striking number. For a question on the effective yield of a wind turbine one should always demand the data expressed in kWh. You also need to ask for a graph of the produced power, in kilowatts, during the year. To control the "reliability" of delivery. The supplier will not be too grateful for such an enquiry.

Windturbines: the whole truth.

VI1.  The major risks of wind energy for our electricity supply. 

On page 3 you have seen the graphs that show, also in the case of large and widely dispersed groups of windturbines, how inevitable and above all how unpredictable the sharp variations of the aggregate power will be. As you see, throughout the year, this aggregate power will sway many times between the maximum power and zero or only a negligible amount. This is, again, a consequence of that single law of nature on the kinetic energy of the wind. Something nobody can do anything about. No matter whether it concerns onshore or offshore windturbines.

In order to cover the national electricity requirements, the total amount of kilowatts fed into the grid the total input,must be exactly the same as the amount delivered, the output. The tiniest lack of balance between demand and supply will undoubtedly cause the network to collapse and thus lead towards a major black-out. This even may happen in case of an unbalance of a few tenths of a second duration! The sharp fluctuations in the mains supply by the aggregate wind farms, whether they are located on land or sea, will have to be compensated for by up- or downward exact adjustment of the total power of all electricity plants. And for technical reasons this will not be feasible in case the total installed power from all connected wind farms becomes too large. This is due to the fact that steam turbines of the kind used in power plants can only be adjusted to a higher or lower power by a limited amount of kilowatts or megawatts per minute. These limits to the adjustment rate (adjustment gradient) range from 11 to approx. 14 MW per minute depending on whether the adjustment is upward or downward. If this maximun adjustment rate is surpassed, the turbine wil undoubtedly be severely damaged. This is why the power of steam turbines must be adjusted up- or downwards with extreme caution and cannot be ruled by enormous and unexpected swings in a large aggregate power rate from wind energy.

Therefore, it is not at all true that the very considerable sudden jerks of an aggregate power rate from wind energy between zero or practically zero with insufficient wind and the contrary as the wind speed suddenly rises, can always be compensated for by correcting the power rate of conventional power plants. This is certainly not always the case! This is another truth on which the promoters of wind energy remain silent. As was visualised by the graph on page 3, the total power of large groups of windturbines can rise or drop by hundreds of megawatts very fast. At the moment when it becomes impossible for plants to compensate for such harsh swings of the wind power, the immediate consequence will be a failure in the grid, resulting in a black-out.

The additional adjustment of the plant power rate through importation from hydro power plants from abroad is insufficient. The transporting capacity of the connections between the Netherlands and the "hydro power countries", like Norway (or Sweden) is much too weak for that purpose. Apart from the question whether these hydro power countries would be found willing to keep available for delivery an enormous amount of hydropower, just in case that foolish Holland suddenly needs considerably more imported power. That is highly unlikely. And that is why, as explained earlier on, something like 90 per cent of the total installed wind power will have to be kept available permanently in the form of conventional power in order to be able to compensate for those variations of wind power.

Many other serious disadvantages and risks of wind energy for a safe electricity supply have not yet been considered here.
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VII1.  Pioneering innovations are not possible. On the contrary: failures and failures will become more frequent. A film as evidence. 

As shown in the first chapter and revealed by the graphics of the variations of the generated electrical power, as a consequence of these inevitable variations the amount of kilowatt-hours (kWh's) per year can only be small. It is impossible to improve this output because of the law of nature that determines the entire behaviour of a wind turbine. That alone renders innovations of windturbines impossible. It makes no sense to fight against a law of nature.

In order to produce slightly larger amounts of kWh's, the constructors intend to build ever taller windturbines with extremely long propeller blades, thus causing all forces on the pylon and all other mechanical components to increase more than proportionately. The constructors try to adapt to and control these consequences by applying new materials and construction methods. They ignore the fact that they have reached the limit of any possible control in the case of the enormous windturbines with a maximum power of 3 or even 5 MW, just as they ignore the fact that by this irresponsible over-sizing of windturbines their effective yielding power will increase no more than half or just one MW. And that is of course perfectly senseless in relation to the average power with which our plants supply the electricity we need (approx. 13,000 MW). So that is another reason why the conclusion must be: real pioneering innovations of windturbines are impossible.

These unrealistic attempts to design ever taller windturbines with ever longer propeller blades, nevertheless yielding only slightly more electricity, will undoubtedly lead to more failures of windturbines. The time when on a regular basis propellers used to break off and were flung far off has passed, due to the improvement of the construction of propellers in the case of medium size windturbines. However, the turbines that are built now, taller still and with longer propeller blades, are leading to a renewed increase of mechanical failures and failures of windturbines. Try for a moment to imagine the enormous forces applied on the propeller shaft by three 50 metres long "levers". If there is a storm or change in the wind direction, the propeller rotation will have to be slowed down or stopped by a braking system. This is similar to trying to brake or stop a heavily loaded truck wheeling down a steep hill. These kind of mechanical forces are bound to get out of hands at some point, causing the whole thing to collapse. 

Now watch a short film showing a dramatic event that happened to a wind turbine in Denmark on 22 February 2008, when its braking system broke down.
Movie available at: 
http://www.windenergy-the-truth.com/zeven.html
Also in the Netherlands, there have been cases of windturbines going berserk, in Dronrijp and in Texel (February 2008), among others. 
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VIII1.  Offshore windfarms.

The promoters of the applications of windenergie like to outline the future image of huge offshore windfarms. Without mentioning one single technical problem they discuss gigantic offshore windfarms with installed power rates of 6,000 and even 8,000 MW. Applying the knowledge from the former chapters it will be interesting to weigh up whether these plans would be truly feasible.

Let us therefore first have a look at the two far more modest offshore windfarms West of Egmon aan Zee and West of IJmuiden. The first has been operative for a year now. Its total installed power, with 36 windturbines of 3 MW, is of 108 MW. The farm near IJmuiden will consist of 60 2 MW windturbines with a total installed power of 120 MW. The aggregate installed power will thus be 228 MW, and with an estimated production factor of 36 per cent the farms will produce effectively with 82 MW, generating 82/13,000= 0.0063 of 6.3 per mil of our Dutch electricity consumption. Periodically, these 96 windturbines will have to be visited for maintenance or repair. Suppose no more often than three times a year. That means 288 trips will have to be made to these windturbines with their nacelles about 100 meters above sealevel, with special ships, helicopters and specialized tecnicians. That seems to be a very difficult and costly job.

As a result of the variations in wind force, in the most unfavourable circumstances, the input fed into our connected grid may vary from 228 MW to 0 MW. This can probably still be compensated for by adjustment of our plants, but is certainly most unpleasant if these sways occur fast. 

When Prince Willem Alexander meant to officially inaugurate the farm at Egmon aan Zee, all wind mills stood pitifully still due to a three days calm. Hard luck. 

But now a few considerations on those envisaged 6,000 and even 8,000 MW giga-windfarms. Let us just limit our scope to the 6,000 MW wind farm: if they consist of 3 MW windturbines, 2,000 of these will have to be placed on the North Sea. With very heavy foundations on the seabed. All the enclosures for the technical equipment must be completely sealed off against spraywater.

With three maintenance and repair visits a year, 6,000 trips will have to be made just to the windturbines, not to mention the thousands of electric cables on the sea floor and the dozens of electrical switching stations on high platforms in the sea. Enormous switching stations for medium voltage, and even bigger ones for 150 kV and 380 kV, enormous convertors for making DC from the 380 kV AC. high voltage. All these installations to be enclosed in enormous halls high above sealevel.

The aggregate power will vary from 6,000 MW to 0 MW when there is no wind. Given that all the Dutch plants together function with an average power of 13,000 MW, when the wind is very strong at sea more than half of our plants will have to be taken out of service. Let us make an estimation: all the plants near Amsterdam, Rotterdam, on the Maasvlakte and near Geertruidenberg will have to be interrupted. Then, suppose the storms weakens and it suddenly becomes wind still. Then, all these huge plants will suddenly, according to their possibilities, have to become operative. Only a fool will believe this can be done. And: no inventer of such an absurd plan will be able to explain to you, technically, how the electricity produced by 2,000 windturbines is going to be collected, transported to shore and connected from there to our 380 kV high voltage grid.

It makes no sense to fill many pages by relating the hundreds of technical and electro-technical problems that would have to be solved if this most unrealistic idea were to be put into practice. So let us just put it this way: it is a ridiculous and unworkable Baron-von-Münchhausen-story. And the 8,000 MW wind farm is even more unfeasable.
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IX1.  Are those who make propaganda for windturbines guilty of deceiving the public by conceiling their disadvantages?

It is quite something to accuse people or institutions that recommend the construction of windturbines of deceiving the public! For we may talk of real deceit only if wrong or misleading arguments are purposefully used for recommending the constructions of windturbines or windfarms. There is certainly imposture if all serious disadvantages are being consciously suppressed. 
Before pronouncing such a severe judgment, "deceit", we will have to distinguish between those people or institutions that pronounce their opinion through ignorance and those people and institutions, the "propagandists", that surely do know what they are talking about, but often obviously have a direct interest in the construction of windturbines and giving wrong information about the subject. Such personal interest is normally easy to recognize as being a financial connection, a personal job or a political inclination. It is therefore sad that, especially governmental institutions, very rarely, or never, ask and publish the opinion of "neutral" advisers on wind energy. The government has never, for example, asked or wanted to hear an opinion on windturbines from experts that have no interest at all in their construction, or not. Such people are purposefully silenced. Examples of this most indecent behaviour by the government and the various government institutions are many and shameful. 

All those with an interest in the construction of windturbines, be it a personal, financial or political interest, will of course manipulate the emotions of the layman by telling the beautiful story about how wonderful it is that without using fuel, we may produce electricity from "clean and sustainable" resources. All limitations and very serious disadvantages are purposefully concealed. The old jewish proverb can be wisely applied to such behaviour: "A half-truth is a whole lie." 

WWhat exactly is hidden by the "propagandists in their own interest" may have become clear from the information in the preceding pages: 

· That the very small power so produced varies uncontrollably and very sharply hundreds of times per year between maximum and zero output. To state that the power "varies somewhat" because of the variation of the wind force amounts to purposefully hiding the whole and much more unfortunate truth. 

· The innovation of windturbines will never be able to bring any improvement in this behaviour as it is determined completely by a law of nature. 

· Because of this inconsistent behaviour the production factor can only be low. 

· As another consequence of this behaviour of windturbines, the costs per generated kWh will be and will remain high, even more so because the kWh's that are the product delivered by the windturbines, are of a bad and unreliable quality and only available during unpredictable periods, and hence they are unfit for individual consumers. That is why it is misleading to compare the cost of unreliably produced "wind-kWh's" with the cost of almost completely reliably produced "conventional kWh's". 

· The jerks in the power of a great amount of windturbines, whether on- or offshore, can become a great danger for the safety of the electricity grid. Compensation for these sways by upward or downward adjustment of conventional plants is only possible to a certain extent. And, if the limit were trespassed, this would lead to a great mechanical risk for the turbines of the conventional plants. Apart from the fact that those plants would then operate with a lower efficiency because of being forced to adjust their output, and consequently their CO2 emissions per produced kWh would be considerably higher then when operating with a constant power. 

· The more and the bigger the windturbines that are built, the larger their share in the power jerks between maximum at wind force B-6 or more and zero by wind force B3 or less. Just have a look at the wind force forecast in the newspapers or on television! 

And these are certainly not all the concealed disadvantages that result from the application of wind energy.
All propagandists, and certainly also the government and the so-called "institutions that offer information on windturbines" or "consultative institutions" are well aware of these disadvantages that we mention but keep silent about them. That is why the answer to the question whether this can be judged as purposeful deceit must be answered wholeheartedly with a YES. 
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X1.  Which persons or agencies in the Netherlands are guilty of these misleadings?

In any case there are the people within the Ministry of Economic Affairs (EZ) and nowadays also those people that consider themselves "experts on the matter" within the Ministry of Housing, Spatial Planning and the Environment (FROM). These even refuse to take note of the a-political but technical arguments of people that have no personal interest of any kind in the contruction or not of windturbines. The firm background behind their statement is "The government has decided". 

Then there are the many so-called "people and agencies offering information on windturbines", most of whom are linked in some way or another with and supported by the government, and therefore have a clear intertwined interest in the construction of windturbines. As there are: Professor Dr. Eng. G.A.M. van Kuik from the Technical University of Delft; Ecofys; from ECN Petten the Wind Energy Department; Projectbureau Sustainable Energy Arnhem; Dutch Association for Wind Energy - Grontmij; Association of Wind Turbine Owners Frijslän; Mr. M.A.E.Calon from and with the National Steering Committee for Wind Energy Development, Wind Service Holland (who even wrote to me once that the yield of windturbines is "not relevant"! how charming...) ; Groenraedt; Diederik Samsom (a Member of the Parliament who once asked me by e-mail, cynically, why I thought honesty was so important in these matters). 

It is not hard to come to the conclusion that all the people and agencies mentioned here systematically withhold essential but unfavourable information. You just need to ask anyone of them to tell you something on a wind turbine project. It will undoubtedly all sound fabulous. And surely there are a few more that, sadly, conceal the unfavourable facts. And that is just because of their proven liaison with certain interests and/or the big money. Or their political or otherwise agreeable job. As all the people named here are of course perfectly aware what the characteristics, limitations and risks of the application of wind energy are, their silence about all the disadvantages, without any doubt, must be interpreted as their taking part in the misleading of the public. 

That is also why we can state: once the whole truth has been told about a given wind turbine, it will not be built for the production of electricity for national requirements, anywhere. The only reason why so many windturbines are nevertheless built world-wide is that also in this matter of wind energy, big money and deception rule.
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XI1.  The consequences of this deceit in relation to windturbines.

Without running the risk of spreading unnecessary alarm on the future of our world, one can state that within the next few decades there will be global problems due to the strong increase of the demand for energy and energy sources. We will have to anticipate these essentially technical problems in a realistic and technical way. Not by boosting fantasy stories by charlatans who only opportunistically serve their own interests.

Also government agencies, unfortunately often devoid of the necessary technical knowledge, consider it wise to make an apparently bold decision by establishing the obligation to put their foolish recommendations into practice. And make promises on results which they have no way of proving. A hard-headed costs and profits analysis that takes into account all aspects of the whole operation remains in abeyance. And so it happens that the whole wind turbine drama does not take into account the enormous visual, emotional and financial harm caused to the landscape and the quality of life. windturbines are simply forced upon the inhabitants of various regions with misleading arguments. So-called "informative meetings" are a farce. On top of that, the so-called "specialists" do not normally know much about the properties of windturbines themselves. And besides, the decision on placing windturbines has usually already been made by then. One can ask the State Council for a blocking sentence, but that will never be based on the technical bad properties of such a wind farm. Those gentlemen have no knowledge on these matters either. They merely consider whether the procedure has been properly followed. They do not know or care about the fact that the yield of the average wind turbine in the Netherlands in 2006 was no more that a thirteen millionth part of our Dutch consumption. 

This is how a great part of the Dutch population is driven to rage and despair and many others who do not reflect are made to think that we are heading in the right direction by building windturbines. In the mean time, there is not one industry or other institution involved in energy questions that does not already take most useful measures in order to consume less energy (and certainly not only less electricity!). The information on the successes they have achieved will never contain such misleading statements as the ones employed by the people and agencies mentioned in the previous chapters. The deceit of the public on windturbines is therefore an insult to the many others that, with ingenious means and much inventiveness, also work on the energy problem, often with considerable success.

It is striking that in the parliament there is never the necessary insistence for a pressing request to the ministers concerned to tell the whole truth about the application of windturbines for once and for all. Including all the relevant numbers and amounts. This is indeed amazing as I have observed, in personal conversations with several Members of Parliament from left wing as well as right wing parties, that they have the same objections as I against the misleading information on the usefulness of windturbines. The way our democracy works, it seems to be impossible for our representatives to make their voice heard in such a debate where hundreds of million euros are concerned. That is sad. Those hundreds of millions have to be paid by the Dutch citizens. They would be better spent on other useful things for the Netherlands. Still, it is our Parliament's duty, in case of such an evident waste of money, to ask concrete questions, based on full knowledge of the facts, and not allow themselves to be put off with fair words. 



I hope that the above argumentation will contribute to greater knowledge on the main issues related to wind energy and that people will not be intimidated anymore by the biased stories of the propagandists of wind energy.

Ing. J.A.Halkema, January 2008.
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I2 The consequences of power variations in major national grids.

In the First Part of my story on windturbines it has become clear how great the danger is for a reliable electricity supply, caused by the uncontrollable variations of the total installed wind power. You have seen that we may not overlook the fact that the maximum power variations are of the same magnitude as of the aggregate installed windpower of all windturbines together. There is no guarantee whatsoever that those huge variations can be compensated for by upward and downward adjustments of the power of conventional plants in such a way that, from second to second, the balance between the total input power and output power of the grid is maintained, as you have already been able to read in Chapter VI of the First Part. An unbalance will undoubtedly cause at least part of our high-voltage grid to be disconnected. Chances are, though, that such a blackout, like the domino effect, will spread over the whole country, and within few seconds will spread to neighbouring countries connected to our high voltage grid. You can hardly imagine what the consequences of such a catastrophe will be. It is definitely no exaggeration to assume that it will affect millions of people and thousands of companies.

As was proved when, due to a failure in the high voltage connection between Switzerland and Italy which, incidentally, was not caused by "wind energy", a blackout spread over parts of Switzerland, Italy and France, and many millions of people were left without electricity. Such a highly probable risk caused by wind energy is also carefully ignored by propagandists.

How huge those variations of the aggregate wind power can be becomes evident from the information contained in the "Wind Report 2005" by the big German energy company E.ON on what happened in December 2004 when that total wind power of their supply area suddenly dropped sharply (no less than 4,000 MW) in one day, for two days in a row. So in two days, there was a sudden drop of the total E.ON wind power of 8,000 MW.

Such an enormous and unexpected variation in the aggregate power of windmills is not at all a rarity, as may be proved by the fact that no more than only three years later, in the winter of 2007-2008, a dangerous event took place. The next graph shows how in three or four days' time the total wind power of Germany dropped by approximately 12,000 MW, which is about as much as the total productive power of the Netherlands!

This graph shows better than a thousand words how irresponsible it is to keep telling what a fabulous substitute wind energy can be for conventionally produced energy. This is definitely nothing but a conscious and therefore shameless misleading by those people and agencies who ought to know what they are talking about.

Total German wind power in the period from 29.12.07 to 01.01.08
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The following conclusions are drawn:
In the first place: on the day appearing in the graph, there was a sharp drop of the German wind power of no less than 12,000 MW! Apparently, and surprisingly at that, this still did not lead to a gigantic blackout in Germany and the surrounding countries. 
That means that at least 12,000 MW must have been kept available as reserve power for immediate operation in order to compensate for this sudden decrease of the wind power. So Germany must have kept operative a reserve productive power of at least 12,000 MW that did not contribute to the regular electricity production. This proves the statement by the German technicians that at least 90 per cent of the total wind power must always be available, or must even be added, in the form of conventional power for fast adjustment. Never has been forgotten the many millions that have to be spent on the indispensable new 380 kV highvoltage power lines, transformers and switching stations. (See chapter VI of the First Part of my story). 

This alone proves once again how misleading it is to talk abour a price per kWh wind energy without taking into account how much that whole series of extra facilities cost. The price of a "wind-kWh" and a "conventional kWh" can never be compared either in monetary value or in reliability of the supply. Wind energy can never be of any other than unreliable quality.

You will imagine the frustration of the German technicians responsible for a reliable and efficient electricity supply, forced by an imprudent political decision to invest heavily in wind energy, without taking into account the unavoidable most complicated and costly technical provisions act to keep the electricity supply regular reliable. Over an affordable technical solution, prepared for all unexpected situations, the E.ON. Windreport 2005 says: "Dafür sehen wir keine Lösung" ("We see no solution for this problem") . Very realistic, as there indeed is no solution for that. Nowhere, also not in the Netherlands.
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II2   Also the smaller grids suffer from windturbines.

In the rural areas of the Netherlands with no concentration of great power consumers, a relatively modest distribution network with a "medium voltage" of 10 kV and a grid and switching station which are also not too heavy, is all that is needed for undisturbed electricity supply. However, if two or three giant windturbines of 2 MW or even 3 MW windturbines are placed, the grid is burdened with wind power that varies between four to six MW and zero MW. This considerable variable power must find its way somewhere, thus causing overload to the electrical network, for which the ordinary security device is not prepared, and also the modest switching station will probably have to be reinforced. Before all of that has been done for a lot of money, there is a high probability of frequent cuts in the supply.

Now you must not think this gloomy story is an exageration. Ask the managers of these kinds of grids in the rural areas for their experience after having been surprised by the construction of windturbines. They will most likely tell you that the number of failures in the grid has gone up uncontrollably since windturbines had become operative in their neighbourhoods. Are these inconveniences and extra technical facilities ever taken into account when establishing the price of such a wind project? I would think not. Do ministers, mayors and city councillors have any knowledge on this? That is also most unlikely. They prefer to keep to what "politics" asks and expects from them, in order to avoid awkward discussions with their political bosses.
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III2. The European goals.

In Brussels, at the end of 2007 and at the beginning of 2008, the EU defined its goals for reduction of energy consumption and greenhouse-gas emission.
Those goals are: 

In 2020 the emission of the greenhouse-gas CO2 must have dropped 20% with regard to 1990. The share of renewable energy sources must then have increased by 20% and the energy-efficiency must have risen 20%.

Apart from Brussels' peculiar preference for the ever recurring number 20, one must say these are remarkably ambitious plans. It will be interesting to see whether these impressive numbers clearly express their intentions and if they are actually feasible, or rather aimed at enthralling the public. For working this out, let us suppose that Brussels considers greenhouse-gas emission more or less proportional to energy consumption.

We may well suppose energy consumption in Europe will rise by 2.5 per cent yearly between 1990 and 2020. That means that in those thirty years energy consumption will rise from 100 per cent in 1990 to its 2.1 fold in 2020. In other words: 20 per cent of the energy consumption in 1990, expressed in kilowatt-hours is the equivalent of the 20/2.1 part or 9.5 per cent of the energy consumption in 2020. Now that sounds much more modest than those fabulous numbers mentioned in the Brussels goals, that indeed seem to be intended to impress. At least if the audience was aware of what exactly was being exposed, which I slightly doubt.

The Dutch government made the EU goal its own and at the beginning of 2008 pronounced its intention to reach that same goal by increasing the use of renewable sources such as wind, hydraulic, solar and biomass sources. It is not clear whether the government was aware that our consumption of electrical energy is but a relatively small part of our total energy consumption. Because for forms of energy other than electricity production, the mentioned energy sources will not be suitable.

As the Netherlands does not produce water power of any importance, and electric solar cells will only generate a small crumb of electricity and very irregularly at that, wind energy and perhaps the burning of bio-fuel in plants and in vehicles will have to become the main sources of energy.

It seems highly unlikely that bio-fuel will become available sufficiently to have any substantial effect on our total energy management. On the other hand it is clear that significant use of bio-fuel will not mean an advantage but rather a very great disadvantage to the world. As is also stated in the scientifically grounded article published in the NRC newspaper of 9 and 10 February 2008 "Bio-fuel reinforces the greenhouse effect". The title alone ought to set us to keep reading. The first line of the article, which contains many figures, says: "The use of bio-fuels such as alcohol and bio-diesel on a large scale turn out not to suppress the greenhouse effect but rather reinforce it dramatically." The article shows how groundless the arguments are for recommending more intensive use of bio-fuel.

In order for our Dutch government to reach the Brussels goals there remain therefore only the windturbines, which would have to be built in very great numbers. When making this bold decision the Dutch government disregarded, or has perhaps even purposefully ignored, those 90 per cent of conventional reserve power that must always be available for immediate operation. That means a few robust plants will have to be built, not meant for our regular electricity production. These will just have to be kept running in order to compensate for those variations of the wind power. That is of course going to be a very costly business. And for those few more knowledgeable people there is this chilly surprise: "Precisely because we are going to use so many windturbines we have to keep building plants!"

Apart from this, it seems rather improbable that the members of our Dutch government were aware of the following two essential issues: 

· The average yield per wind turbine of each of the 1,828 ones operative in 2006 was no more than a thirteen millionth part of our total electricity consumption (According to the Dutch CBS, Central Office for Statistics). But once again, do not forget: this tiny amount was produced with hundreds of variations of the current, in a highly unreliable manner. 

· The average yield of the state of the art 3 MW windturbines, of enormous proportions, will be no more than six hundred thousandth parts of our national consumption. Again, this is produced with hundreds of unpredictable variations of the current. 

It seems like it that in Brussels as well as in the Dutch government there is a lack of hard-headed technicians and calculators. Translating into numbers what their plans would concretely mean does not seem to be their strongest side. It is also not clear what is meant by "the energy efficiency must have grown by 20 per cent". This sounds as if it would be feasible for every energy consuming process to suddenly need 20 per cent less energy. This again sounds like a beautiful political slogan since it will most certainly turn out not to be realistic. Politicians tend not to check the numbers for reaching their utopias for which technicians are entrusted to search the solution.

As the word 'nuclear' is considered blasphemy by a few political parties, the goals set by Brussels and our Government (less greenhouse-gas emission) will only be reached by means of rigorous energy saving. There are many energy consuming enterprises and industries that already voluntarily co-operate in this, with much inventiveness and considerable successes. All these voluntary savings represent substantially more kilowatt-hours than would be yielded by hundreds of windturbines. Therefore, those voluntary efforts undoubtedly deserve our compliments. 
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IV2. It is of course quite simple to make a fair judgment on wind energy.

It is quite simple when using our common sense.

Let us compare windturbines with a "brilliant idea", that it must be possible to run electric trains whose overhead lines would have voltage at some times and none at other, completely depending on the prevailing wind force. Or to recommend very costly cars and trucks with a fuel flow towards the engine that would depend on wind speed.

Someone who sticks to such a thought must definitely be off his nut. Our entire government, including all its ministers, would consider a proposal for such trains and vehicles, madness. They would not agree with subsidies for the construction of these technical monsters and certainly not with subsidizing every kilometre these things would travel.

But why then should this be different from recommending windturbines for electricity generation, as these suffer from the same disadvantage? Do these not have a source of energy fully dependant on the random and unpredictable wind force? And do these not constitute a risk through the possible interruption of a function which is of such vital importance to our society as the reliable supply of electricity? But in the case of these machines, totally unfit for their job, they do give a subsidy for their construction and even another subsidy for their unreliable supply of a product of particularly bad quality.

But what makes a judgment on these essentially foolish contraptions different from a judgment on wind energy? The difference consists in the fact that those silly trains and vehicles are not judged in the first place by "politics" and pre-selected people and agencies with a tendency to be heavily biased by personal interests. Which, on the contrary, is exactly the case in issues related to wind energy.

There is a lot of money to be made from the wind turbine story and a certain image to be gained of a so-called person of vision. The condition is that one must be able to sell the story unscrupulously and cleverly bring it on stage, enthralling the most credulous part of the public.
In any case: any person with enough wits will be able to form a fair judgment on the behaviour and usefulness of windturbines, and thus will understand that the general public is being thrown dust into its eyes by the propagandists of wind energy, so also by the government. 

Windturbines: the whole truth.

V2.  The government plays a reprehensible role.

It is undeniable that the government plays a reprehensible role in the whole debate on windturbines and in boosting the construction and further subsidizing of windturbines. Simply for the sake of gaining a reputation as acting particularly boldly against the emission of greenhouse-gas, the government propagates and supports the construction of windturbines and takes advantage of the Dutch public's trustfulness. Any form of honest, and therefore complete, information on behaviour, so also the tiny and precarious yield and the inevitable risks of wind energy, are carefully ignored. Among other things, with the aim of not interfering with the beautiful wind turbine story as told by the people and agencies that benefit from it in one way or another. A few names of this kind of people and agencies you will find in Chapter X of the First Part of this story.

All attempts by people having no interest at all in the construction, or not, of windturbines to explain to ministers or other civil servants in a few departments what the characteristics and the inherent risks of windturbines are, have been discarded as being highly inconvenient. With letters (Economic Affairs) like "We have received and filed your letter", or as the Ministry of Housing, Spatial Planning and the Environment (VROM) wrote to me when I asked what was wrong with my objections: "We will no longer answer your letters. The government has reached a decision." And that is written by civil servants who have been described as being "knowledgeable on the issue" when it is clear that they have no clue on the matter. One can conclude that, in this specific technical field, in certain Dutch ministries there is an alarming lack of technical knowledge. Do you think this is overdoing things? In any case, it is clear that for many people in those Ministries of Economic Affairs (EZ) and of VROM, even the difference between energy and power is not known. The proof?

It must have been two or three years now since the General Audit-Office had to ask the Ministry of Economic Affairs (EZ) to pay attention, when reporting on the EU discussions in Brussels, to what exactly had been mentioned: amounts of energy, so kilowatt-hours or megawatt-hours, for example, or power, so kilowatts or megawatts. The General Audit-Office was so kind as to send me a copy of this interesting letter. On the occasion of the beginning of the financial year 2007, the government announced its proposal "Less and Clean". The idea was to explain to the public how energy was going to be dealt with in the next few years. But in the whole document, as far as I have been able to determine, not once a measurement unit of energy is mentioned. On the contrary, the power unit MW or megawatt is constantly used. The difference between power and produced energy is of course essential, and even more so for windturbines. That is why I indeed get the strong impression that many civil servants in economic affairs and housing, spatial planning and the environment do not know the difference between power and energy.

What may the citizens of a country expect from their government and government officials?

We expect that when a minister or any other official is not sufficiently knowledgeable on a certain issue he or she ought first to make themselves acquainted by means of professional and unbiased people that definitely have no interest in the outcome of the final conclusion. 

They should refrain themselves from making statements on the issue in the Parliament unless these are no longer based on thair lack of knowledge. That would lead to the wrong information for the Parliament and therefore for the Dutch people. According to the rules of our democracy, a person supplying such false information to the people's representatives ought to be removed from his post.

A further rule ought to be that the government may never raise expectations that cannot be fulfilled.

In relation to the issue "The use of placing windturbines in the Netherlands" it is clear that, for years, the government has not observed the rules of this chapter: first to know what one is talking about before making decisions or debating in our Parliament.
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VI2.  We need greater attentiveness from our MP's.

When following the debates between the ministers responsible for wind energy and our Parliament, it sadly looks like it that the MP's responsible for this issue also lack sufficient knowledge. Statements by ministers on the application of wind energy are often so far from reality or so incomplete that it is disappointing to notice how little on the alert the MP's are when reacting, when it is their duty to conduct every debate by making sure it is based on practical knowledge

It is also remarkable how MP's whose personal opinion on the issue is well known are not allowed to express this opinion in the debate due to the extremely strict party-discipline. During my conversations with certain MP's I have been able to confirm how they did not agree at all with what their party prescribed as obligatory on the issue of wind energy. 

A real democracy would be better served by greater watchfulness and more independent action within our Parliament.

J.A.Halkema, February 2008.

For questions or comments:
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For instructions go to:

Measurement units of power and energy

Energy = Power x Time

This means that any indication of an amount of energy must always have a suffix that points to a certain lapse of time: seconds, or hours or years.
Energy and power are two totally different concepts. Wrong use can lead to great misunderstandings. 

The basic units are:
· For energy: Joule 

· For power: Joule per seconde or Joule/sec. This is also called a Watt 

· So 1 Watt is 1 Joule/ seconde or 1 J/sec. 

For greater and much greater measurement units the following decimal prefixes are used:

	Prefix
	Symbol 
	Multiplying factor:

	kilo
	k
	103

	mega
	M
	106

	giga
	G
	109

	tera
	T
	1012

	peta
	P
	1015

	Exa
	E
	1018


De meest gebruikte achtervoegsels die de tijdsduur aanduiden zijn:

	Second
	Abbreviated by s

	Hour
	Abbreviated by u of h

	Jaar
	Abbreviated by j of y of a (annum)


1 hour is 3,600 seconds en 1 year is 8,760 hours 

For transforming amounts of energy expressed in Joules it is convenient to know: 
1 PJ = 31,7 MW year
When the amounts of energy are expressed in kWh's, the numbers are normally very high, and will become much easier to imagine by transforming them into kilowatt-years or megawatt-years. At the same time, it will become possible to show in one glimpse the average power with which this energy was produced over a year's time. This is why it is always recommendable to transform amounts of kWh's produced (or consumed) during a year into kW-years by dividing the number of kWh by 8,760. The big advantage here is that this number, in kW-years or mW-years, also points to the average power with which the amount of energy was produced or consumed during that year.
I will now give three examples of the convenience of this method:

Example 1:

We are presented with a steam turbine with an electricity yield of 4,818,000,000 kWh's (kilowatt-hours) over a certain year. Nobody will be able to conclude from this enormous number what the average power is that this turbine has produced this amount of energy with over that year. This is why one needs to divide this gigantic number by 8,760 (the amount of hours contained in a year) by means of a calculator, coming to an amount of 550,000 kilowatt-years (kWy).
And that shows immediately how that total amount of energy in that year was produced by an average power of 550,000 kW. Or 550 MW. The power of a medium-size steam turbine. And now, suddenly, the produced energy as well as the average yielding power have become intelligible numbers.

Example 2:

A wind turbine specified as a "large 3 MW" is reported to have yielded 6,570,000 kWh's of electricity during a certain year. That, again, sounds like an impressive amount. But it remains unclear how much it is exactly. 
So let us transform that number into kilowatt-years again by dividing it by 8,760, working out at 750 kilowatt-years. This is how we see immediately that this wind turbine announced as a "3 MW", which means a so-called "3,000 kW wind turbine", produced electricity by an average power of 750 kW, or 0,75 MW. 

Example 3 :

It is said that in 2006 and 2007, the Netherlands' electricity consumption expressed in MWh's was approximately 113.88 million MWh's. No one can get an idea of how much that really is. Therefore, let us transform the information from mWh's into megawatt-years. Again, by dividing by 8,760, the number of hours per year. That makes 13,000 megawatt-years. By omitting the suffix "years" we can see straight away that the total electricity consumption is generated by an overall average power of all supplying power plants over the year of 13,000 MW. An intelligible number from which conclusions can be drawn.

The cumulative increase over a number of years of processes that rise every year, like, for example, energy or electricity consumption, or the increase of the population, etc. 
In order to anticipate the consequences of yearly increases in certain processes it is useful to dispose of the cumulative increase after a number of years for a few of these yearly rises. The following numbers are calculated for yearly increases of 2, 3 and 4 per cent after intervals of 5, 10, 15 and 25 years. 

Cumulative increase in the case of a 2 % yearly increase 

After  5 years  1, 02 5  = 1,104

After 10 years 1,02 10 = 1,219

After 15 years 1,02 15 = 1,346

After 25 years 1,02 25 = 1,64

Cumulative increase in the case of a 3 % yearly increase 

After  5 years  1,03 5  = 1,16

After 10 years 1, 0310 = 1,34

After 15 years 1,03 15 = 1,56

After 25 years 1,03 25 = 2,09

Cumulative increase in the case of a 4 % yearly increase 

After  5 years  1,04 5  = 1,22

After 10 years 1, 0410 = 1,48

After 15 years 1,04 15 = 1,80

After 25 years 1,04 25 = 2,66

These numbers make it clear how rash it may be not to take into account these increases after a number of years in the case of the future of some processes such as the rise of energy consumption or the population. Definitely in the case of yearly rises of 3 and 4%, that increase grows very fast after a few years. Considerably more than proportionate to the number of years.

Yield of 3 MW windturbines in the Netherlands and UK

To compare the yearly yield of 3 MW windturbines as part of the national consumption of electricity it is necessary to know that consumption . The yearly consumption in the Netherlands is produced with an average aggregate power of all the powerstations of 13,000 MW. That number is for the UK about 39,509 MW, roughly three times more.
We reckon for both countries with the same productionfactors (or capacityfactors): For the onshore turbines 0,25 or 25 % and for the offshore turbines with 0,36 or 36 %
That means that an onshore turbine in the Netherlands has a yield of 0.75 / 13,000 = 0.000,006 or six hundredthousandth part of the national consumption.
That yield in the UK is three times less, 0,75 / 39,509 = 0.000,019 or 1.19 hundredthousandth parts of the UK consumpition

For a 3 MW offshore windturbine in the Netherlands the yield will be 1.08 / 13,000 = 0.000,008 or eight hundredthousandth parts of national consumption and in the UK 1.08 / 39,509 = 0.000,027 or 2.7 hundredthousandth part. 
With these numbers one can calculate the total yield for both onshore an offshore windfarms. As you know from previous information in this treatise: the total yield of electricity is produced with hundreds of variations of the power, resulting in a considerable risk for the reliable and undisturbed functioning of the national grid. Even when only two or three windturbines are built on a certain location. See chapter II 2.
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