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Wind Power and its Restraints 
 
Introduction 
 
In February 2003, the UK Government published its long awaited Energy White Paper 
which presented its latest plans to create a future economy with low carbon emissions. As 
part of this, particular emphasis was placed on the exploitation of renewable energy 
sources. The government employed legislation to enforce goals to encourage the uptake of 
renewables and relatively clean technologies on the suppliers of electricity. This obligation 
proposes that renewable energy sources such as wind, wave, tidal and solar will provide 
10.4% of energy requirements by 2010.  
 
Wind energy has the potential to play a huge part in providing the UK with renewable 
energy, certainly in the short term as it is the most technically and economically developed 
renewable technology and is therefore the one most capable of being delivered in the 
quantities required to ensure that the UK meets its targets. It is an especially favourable 
option due to its high potential source in the UK, as we are officially the windiest country in 
Europe with 40% of the total European wind resource. Theoretically this is sufficient to 
meet the country's electricity needs 8 times over. We do have aspirations of utilising this 
great resource further but there are many sticking points, some of which this report is 
aimed at highlighting and assessing. For the purpose of this report I plan to look solely on 
the national- grid connected turbines as these are the most significant to meeting the 
renewables target. 
 
Manufacturing Rates 
 
The manufacturing of turbines is a critical topic to address when considering the future 
energy output from wind power. Assuming that the present rate of manufacture is 
sustained, on estimate we can be provided with just around 1,200 more turbines by 2010, 
which will meet merely a fraction of our renewable requirements. However as renewables 
become more financially viable and emphasis goes on government support, the 
manufacturing industry will grow and thus so will the rate that turbines can be built.  
 
Meeting the renewables target by wind power alone would require, on estimation, a 
manufacturing rate of around 3.5 turbines of roughly 1 MW output per day at this point in 
time; a rate that is unlikely to be possible in the UK in 25 years, let alone by 2010. Such a 
rate is almost certainly unsustainable. However a similar rate of manufacture was apparent 
in Germany a few years past, but as predicted this was not sustained.  
 
The burden of manufacturing rates means that exploitation of our wind resource will remain 
relatively low unless the government implements further initiatives to provide manufacturers 
with guaranteed demand worthy of investment. If not then the need to develop a whole host 
of renewable energy sources to meet the targets will be apparent, particularly with a likely 
dependency on large-scale hydro schemes. 
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The Wind Source 

The wind turbine harnesses the energy from wind speeds from of 4 to 5 metres per second, 
when the controller senses and switches it on, (please use figure 1 for reference). A turbine 
reaches maximum power output at around 15 meters per second (or 33 mph), where it 
remains to generate this maximum power output right upto around the 65mph mark. The 
controller in the turbine shuts down the machine at such a speed as their generators may 
overheat. The reason behind a turbine’s ability to generate the required consistent 
rotational speed for smooth conversion to the grid is a result of the Gear box, which 
connects the low-speed shaft of the turbine to the high-speed shaft and increases the 
rotational speeds from about 30 to 60 rotations per minute (rpm) to about 1200 to 1500 
rpm, the rotational speed required by most generators to produce electricity (figures from 
US Department of Energy report on ‘Energy Efficiency and Renewable Energy’). Variable 
speed turbines bring several advantages - it means that the rotor turns more slowly in low 
winds (which keeps noise levels down) and it reduces the loadings on the rotor and the 
power conversion system. The gearbox is an expensive part of the wind turbine and 
engineers are exploring "direct-drive" generators that operate at lower rotational speeds 
and don't need gearboxes. These are usually of the variable speed type, with power 
conditioning equipment. 

Figure 1: Inside a Wind Turbine 
 

Sourced from: http://www.eere.energy.gov/windandhydro/wind_how.html#m 
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The Wind Resource 
 
It is often considered that to be classed as suitable the average wind speed must be at 
least 7 meters per second. At speeds constantly lower than this there is very little 
technology that has been considered financially viable to create electricity and so for the 
moment we are constricted to sites with a minimum of 7 meters per second, which still 
covers most of the UK, specifically the whole of the South East of England shown in figure 
2 below.  
 
Figure 2: South East England with the most useful average wind speed of 7 to 8 m/s. 

 
 
 
However if average wind speeds of 8m/s can be utilised, as shown in figure 2 near the 
coasts, the amount of energy produced can rise by a significant factor compared to lower 
speeds, as the World Energy Council states that for a 1.8MW wind turbine the outputs rise 
from 1,500MWh for a 5 m/s wind to 4,800MWh for an 8 m/s wind. Finding a site of this 
nature is difficult in the UK, as shown by the map in figure 3 where the places with highest 
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wind speeds (coloured orange to red) are on highland areas or coastal regions, which 
notably are often more expensive to develop or where special wildlife and conservation 
designations that are protected under EU legislation are sited. 
 
Figure 3: The Annual Wind Speed at 25m above ground level in the UK 
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The Planning Industry 
 
The BWEA reports that the length of time in planning for wind energy projects is increasing 
to unacceptable levels when compared with other developments. The whole planning 
regime is regarded as flawed and far to slow, actively ensuring the slow expansion of wind 
technology which could be damaging to the governments renewables obligation target for 
2010. 
 
It is clear to see the reason behind the slow rate of planning, as there is great opposition to 
most developments, mainly from those living near to a proposed site who would regard a 
turbine as a decrease of their aesthetic value of the open area around them. As figure 4 
shows, with the restriction zones around residential areas in Southampton, there is 
potentially great difficulty in siting wind turbines/farms especially near urban settlements 
and therefore the pressure will be to sympathetically plan the sites in rural countryside 
localities. However the installation in 2001 of a 660 kW wind turbine at Windmill Point in 
Hull, Massachusetts spoken of in Manwell et al. (2003) shows how integration in the urban 
area can be achieved and so should not be ruled out. The Campaign to protect Rural 
England (CPRE) in their report for onshore wind turbines emphasise their opposition to the 
siting of turbines in valued rural areas, including designated areas of natural beauty and 
National Park areas. The CPRE believes there is a role for wind energy but this must not 
be at a cost to the countryside and therefore thoughtful planning and consideration of the 
extent and placement of turbine towers is required, which perhaps is a means of extended 
consultation and a further lengthening of the whole process. 
  
Figure 4: GIS analysis showing restriction zones around residential localities 

 

 

 

 

 

 

 

 
 
The problem appears to lie with the speed of applications rather than the end decision; if 
the decision opts in favour or against building a wind farm then either way the decision can 
be made much quicker than at present if the right measures and effective dialogue 
consultation meetings are arranged during the planning procedure. At present, as Chris 
Tomlinson head of the onshore sector of BWEA says, “the length of planning applications is 
not good for anyone involved”.  
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The National Audit Office recommends that the Government make it easier for renewable 
projects, especially wind farms, to get planning permission. It seems that allowing it to be 
easier for wind farm go- ahead would speed up the whole system. However care must be 
taken to not skew the process in favour of wind, as perhaps less economically efficient and 
less desirable decisions could be made which will be detrimental to society particularly in 
years to come. Perhaps it is possible to fine-tune those stakeholder groups involved with 
the consultation procedure, and narrow the time between consultation meetings. However 
there is no doubt that planning must incorporate a representative portion of those effected 
by plans and these people need to be kept informed as to what is happening, so that they 
feel like part of the development rather than an isolated and threatened person who is 
much more likely to throw-up opposition; as was the case with the placement of the 
massive 2.75MW turbine recently sited in Lowestoft, Suffolk in the centre of the town. Lack 
of public incorporation into the project lead many people to appeal against, with much 
negative publicity to follow- exactly what the industry does not need.  
 
Furthermore a speeded up system cannot come at a price to the level of environmental 
consideration, as a joined-up approach, considering the ecological, technological, social 
and economic aspects of planning needs to be enforced to help bring about the 
successfully sited wind farms.  
 
Onshore/ Offshore Potential 

The stark opposition for onshore turbines has assigned pressure to develop the potential 
for offshore technology. Currently the offshore industry had developed initially to a stage 
where they are “poised for rapid expansion”, according to the Department of Trade and 
Industry (DTI). Offshore is still considered limited financially and technically, however the 
more immediate impacts to the environment and society of onshore developments makes it 
seem worthy of further investment.  

If offshore wind technology was made viable financially then this would mean that great 
proportions of energy could be provided and much less pressure would be enforced upon 
the land. The turbine outputs are much greater offshore than onshore, with a capability of 
growing as large as 5MW offshore, compared to just 2MW considered viable onshore, with 
the Lowestoft turbine mentioned earlier being a bleak exception. Furthermore offshore 
technology has the advantage of being able to use a much more consistent and stronger 
wind over the sea surface, which could mean that stresses on the blades are less, and so 
failures also decrease in the case of offshore.  

Nevertheless there are clear problems that limit the exploitation of offshore wind, with the 
sea being an inherently more hostile environment and movements of sediment in the sea, 
especially in the increasingly dynamic system brought about by the rising sea levels 
possibly posing a design problem. The DTI in their website highlight the relative 
inaccessibility of offshore wind farms as putting more stringent requirements on the initial 
design and subsequent reliability of the turbines. 
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Integration into the Transmission and Distribution Network 

Electricity systems in the UK have generally evolved to deliver power to the consumers with 
high efficiency. The interaction between wind turbines and the grid is an important area of 
both technical design and political action.  The National Audit Office suggests that the 
national grid needs to be upgraded to cope with increased energy from renewables, which 
is also part of the governments criteria for a low carbon economy. This is reinforced further 
by David Vincent, Director of Technology at the Carbon Trust, who comments: 

 “major upgrades to the transmission and distribution network are urgently needed to 
enable wind energy to achieve its full potential”. 
 
The Annual report of the BWEA (2004) highlights the urgency to accelerate the planning 
process and continuing to devise an appropriate incentivisation pricing mechanism to drive 
forward the approximately £3 billion investment in the grid required to meet the 2010 target. 
 
 

Figure 5: Summary of Predictions and How changes to the technology could 
effect the future outputs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Summary 
 
The rate of development will depend on the level of political support from the UK 
government, which in turn, depends on the level of commitment to achieving the carbon 
dioxide reduction targets. The predicted scenarios of expansion are listed in figure 5 and 
the relevant outputs for upto the year 2030 shown. These take into account the constraints 
faced by manufacturing, on and offshore distribution and turbine outputs, load factors and a 
failure rate of 95%.  
 
Although the technology has developed rapidly during the past ten years and further 
improvements can be expected both in performance and cost, the levels of growth will not 
be enough to supply the UK with anything close to 10% of its energy needs, and most likely 
to be second in supply to Large scale hydro power in its level of output, based upon today’s 

Year 
Output of wind power (Peta joules) 

Optimistic Pessimistic Probable 

2005 14.4 14.4 14.4 

2010 45.3 44.4 45.0 

2015 72.6 67.8 72.6 

2020 105.6 94.2 104.4 

2025 143.1 121.5 141.6 

2030 181.8 147.3 180.3 
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level of energy consumption.  The rate of manufacture is a central constraint on the future 
outputs from wind power but more significantly I feel is the need to improve the planning 
and electricity network, in particular relation to possible changes from the traditional system 
of AC supply to the DC system which would favour renewable energy generation much 
more but require massive investment. Good practice evaluations need to be carried out to 
see whether this money could be invested better elsewhere in the renewables development 
industry.  
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