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PROPOSED WIND FARM AT WHINASH CUMBRIA,

PRECOGNITION BY SIR DONALD MILIER

PERSONAL STATEMENT

Particulars of Witness: T have been coming to the Lake District since the mid 1940°s when as
engineering apprentices in Manchester , we depended on it to provide a much needed escape
from the industrial world in which we had to live and work. Now retired, 1 have spent a
working lifetime connected with electrical manufacturing and electricity supply both in the
UK and abroad. By profession a Chartered Engineer, | am a fellow of the Roval Academy of
Engineering and of the Royal Society of Edinburgh as well as the Institution of Blectrical
Engineers and the Institution of Mechanical Engineers. Earlier in my professional career ] was
involved with the analysis of the extensive Swedish electrical grid svstem and was for two
years Development Engineer for the bulk electricity system in Surrey, Kent and Sussex.
Subsequently,as a consulting engineer, ] have been concerned with major power projects
overseas including the first Cook Strait DC cable between N and 8 Islands New Zealand, the
daming of the River Niger at Kainji in N Nigeria with its associated 330KV national grid
systern and the West Coast Intertie taking power from the Columbia River in the NW United
States to S California. Later, following 7 years as Chief Engineer of the North of Scotland
Hydro- Electric Board, T was for 18 years successively, Director of Engineering, General
Manager and Chairman of the South of Scotland Electricity Board, later Scottish Power. Thus
for twenty five years, | have been deeply involved with the planning and design, construction
and operation of the present UK electricity generating and transmission system.
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A. SUMMARY OF EVIDENCE AND RECOMMENDATION
1. In their application, the developers state that their proposals are in accordance with

Lh

Government policy to combat global warming and as set out in the 2003 White Paper. The
Government in introducing this policy stipulated that the targets for renewable energy were
‘subject to the costs being acceptable 1o the consumer” and it is therefore relevant that the
Inquiry consider these aspects, particularly as no mechanism has been put in place to quantify
costs and allow the public to make an informed judgement. At a recent Inquiry the Reporter
tock the view that cost information was relevant and should be heard,

My obiections to the proposed wind farm are based not only on the visual intrusion and
destruction of amenity in this quiet part of the Cumbrian Fells but also the ineffectiveness of
the present policy, not least the major increase in electricity costs both for domestic and
industrial consumers. This would bear particularly hardly in this area where there remaing
considerable fuel poverty and which suffers from loss of employment opportunities.

While the applicant has assessed the noise levels from the turbines at nearby houses in
accordance with Planning Guidelines, he has pushed these to the absolute limits, or skightly
beyond in some instances, so there remains no margin of safety to allow for local effects in
aggravating noise nuisance. Not only is there no margin of safety even in relation to current
planning guidelines but even more serious is the fact that the guidance is based on the now
long out of date ETSU 1996 report. This report was seen by the authors as a preliminary
assessment (see report ) which they recommended should be reviewed within two vears to
take account of actual expericnce of noise nuisance from wind farms, There is now a
considerable body of experience with large machines, which demonstrates that noise levels
for much of the time are a great deal more intrusive than ETSU anticipated. A detailed
analysis of the phenomena, which is described in my evidence, has led to a fuller
understanding of the reasons for this divergence.

Scientific opinion is divided not only as to whether man’s confribution to the emission of
green house gases is significant but also whether the global warming which seems to be
ocewrring is due to the increase in greenhouse gases in the atmosphere. But acoepting that we
should do what is feasible, without jeopardising our standard of living, to reduce man’s green
house gas emissions, the present policy of concentrating on wind power development in
Britain is i1l considered and ineffective in that it will have a negligible effect in relation to the
costs involved and the possibilities from more effective remedies.

My evidence will show that the large scale development of wind farms ignores the very real
limmitations of the National Grid System {or any electricity system) to absorb an intermittent
and variable source of energy in the quantities proposed and has no regard to the high costs
involved. My experience on these matlers supports the earlier submissions from FELLS. Hs’
use as a major plank in a national energy policy ignores advice from such prestigious bodies
as the Royal Academy of Enginecring (Ref 1) and the Royal Society and indeed experience
overseas such as in Denmark, the Republic of Ireland and Germany.

For all of these reasons, set out more fully in my evidence, 1 believe that in this Inguiry we
have a unique opportunity 10 set matters on a more sensible road and so avoid lasting damage
to our environment. The Fells with their conjunction of beautiful landscapes and hills within
reach of large centres of population offer a unique environment even by world standards and
one which should be preserved. The refusal of this planning application will safeguard this
quality of life not only for the few who live within sight of these giant machines but also the
millions who live and work in the North West or are within a few hours drive of this
marveilous countryside.
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B. GREEN HOUSE EFFECTS AND RENEWABLE ENERGY TARGETS

1.
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Energy policy as presently implemented in the UK is directed almost exclusively at
attempting to meet targets for reducing CO2 emissions under the Kyoto agreement by
subsidising renewables for electricity supply as set out in the 2003 Energy White Paper. This
concentration on ‘renewables’ in the electricity sector is not supported by any detailed
analysis of the effectiveness of this approach in relation to the costs. Nor has there been any
comparison with alternative policies whether in terms of costs, effectiveness in reducing CO2
emissions or in maintaining the security of electricity supplies. Kyoto can only be regarded
as cosmetic rather than real, since the targets, even if met by the signatory nations, could have
no significant effect on the total emissions of green house gases or on global warming due to
the greenhouse effect. This is the term commonly used to describe the effect of certain gases
in the earth’s atmosphere which allow the penetration of heat generating rays from the sun
whilst retarding the cooling effects to outer space. They comprise mainly carbon dioxide,
some methane, water vapour and smaller amounts of rarer gases but altogether they account
for less than (.03% of the earth’s atmosphere.

There is no doubt that carbon dioxide levels have increased continuously from about 280
parts per million before the industrial revolution to some 360 ppm today, but there remains
doubt in scientific circles whether this is the cause of the increase in surface temperatures
which seems to be occurring at the present time (an increase of between 0.3 and 0.6 deprees C
since the late 19 century when recordings began). Even within this time frame the
correlation between CO2 levels and global warming is generally poor (Ref 2, Fig3); there was
no warming between 1860 and 1920 or between 1940 and1980. There have of course been
several well documented heating and cooling eveles during recorded history as well ag
inferences from ice cores of similar cycles in pre-history. Nevertheless, the Intergovernmental
Panel on Climate Change (IPCC) has come out positively that on a balance of probability,
global warming is occurring as a result of increasing greenhouse pases. It has even been
suggested that some from of instability could occur in the earth’s climate at levels of carbon
dioxide concentrations at some 500 ppm. As against this the Gaia theory, propounded by the
respected environmentalist James Lovelock, suggests that the earth has a natural stabilising
tendency so that the levels of green house gases in the atmosphere could settle at a figure
somewhat higher than the present. What is clear is that tinkering with emissions with wind
power under the aegis of the Kyoto Agreement can have no effect and will only impoverish
Western Society,

In fact man’s contribution to the world total of global warming gases entering the
atmosphere, at only 3%, is small compared with those cccurring naturally. (Ref 2, Fig 2)
shows IPCC’s estimate of man’s total contribution of COZ at about 7.4 GitC per annum
compared with nearly 200 GiC absorbed into the atmosphere from the oceans and biological
sources. It also shows the 2000¢C being balanced by equivalent natural movements from the
atmosphere to the land (growth of trees elc) and absorbed by micro-organisms in the oceans,
leaving man’s contribution, minor as it is, as the unbalancing factor. These can al best be only
broad estimates but clearly it would need a very small swing in the production of CO2 from
natural phenomena to far outweigh man’s 3% contribution

Whatever one’s view as to the likelihood of the earth’s ecology being so finely balanced, it
cannot be denied in such circumstances that it makes sense to reduce carbon dioxide
emissions where this is practicable without too drastic effects on our economy and standard of
living.

The US Departments of the Environment and of Energy have taken the view that there needs
te be a much firmer scientific basis for any conclusions on man’s contribution to global
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warming before taking steps which would have seriously damaging effect on their economy.
In pursuance of this policy they have launched major Government funded programmes aimed
at not only addressing these uncertainties but also proving technologies such as cleaner coal
technology, CO2 segregation programmes and the use of hydrogen as an energy transporter.
These, unlike wind farms could have major impacts on COZ release at more scceptable costs,

Of the total of UK man made emissions, less than 30% comes from electricity generation and
the remainder from transport and heating. Coal produces twice the emissions per kwhe
compared with gas generation but there are zero emissions from nuclear, hydro or wind. Since
there are almost no opportunities for further significant hydro generation in the UK and no
recent UK Government has been prepared to propose new nuclear capacity, ‘renewables’ have
been seized upon as a way of being seen to do something. This effectively means wind
generators as other sources, waves, tides and biofuels cannot make a significant contribution.
This is for fundamental engineering reasons, principally the low energy density of such
sources and in the case of wind and wave, the hostile marine environment. The Royal
Academy Report shows all of these sources as unacceptably costly even after further
development.

The ineffectiveness of current policies in this regard is illustrated by the fact that even if the
Government target of 10% of our electricity from renewables by 2010 were achieved the
saving would be insignificant in world terms. Electricity generation accounts for under 30%
of UK. man made emissions of CO2 but as the UK accounts for less than 3% of global
quantities, this could at best displace less than a thousandth part of man’s emissions
worldwide or less than 3 parts in a hundred thousand of total world emissions of CO2 from
all sources. No one could seriously claim that this could have any effect on world climate
even if COZ were the only green house gas driver,

The use of renewables in electricity gencration in the UK bids fair to getting completely out
of hand. | can best illustrate this by reference to the situation in Scotland, with which I am
more familiar but it is in most respects typical of what is in prospect for the UK as a whole, or
at least those parts not adjacent to centres of population in the South and South Fast. The UK
Government have set a target of 10% of electrical energy from renewables by vear 2010 and
20% by 2020 while the corresponding figures for Scotland alone, set by the Executive are
18% and 40%, However, since the Renewables Obligation for Scotland remains at 10% for
2010, it appears that the Scottish Executive is taking credit for the 1500MW of hydro power
built some 30 years ago. Had the Exccutive been equally prepared to take eredit for the output
of Hunsterston and Torness nuclear power stations { both of which will in fact still be
operating in 2010)they could have claimed Scotland already obtains over 60% of its
electricity generated from non COZ emitting sources. This is amongst the highest in the world
after France and Norway so that it is difficult to see what justification there can be for loading
electricity consumers and industry with higher costs and the damaging effects these would
have on the economy,

En fact, as at Decernber 2004, over 270 wind farms {Ref 3}, comprising over 6000 turbines
with a combined capacity of 16,000MW are already under investigation or have been
proposed in Scotland alone. Assuming some 80% of these were built, a straightforward
calculation assuming a 25% load factor (ie. annual output corresponding to operation at ful
load for 25% of the year, this being rather better than actually achieved) would mean Scotland
producing more than the 2010 target for the whole of the UK. Surely nothing could better
illustrate how this whole matter has got completely out of hand.
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C. YISUAL INTRUSION
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k is not always appreciated that wind turbines are massive structures standing over 300 ft
high with the rotating blades comparable in size to the wings of a jumbo jet afreraft, Each
nacelie is the size of a single decker bus and is hoisted 250 # in the air. Every turbine requires
a foundation roughly of the volume of a mediurm size public swimming pool and the site as a
whole requires the construction of a road system comparable with that for servicing a major
industrial estate. The turbines are necessarily sited on high ground and are visible typically for
SOmiles around so that this is far from being a problem of only local significance.

In Public Inquiries it has become standard practice for promoters to present sketches of wind
furbines imposed on panoramic views of distant landscapes. But these sketches do not move

or glint in the varying light. Equally sericus is that they are usually presented as a wide angle
view of 90degrees or more whereas a moment’s consideration will show that the human ove,
when focusing on a distant view, takes in a much more restricted angle. The result is that the
turbines are a good deal more intrusive than the presentations would suggest.

Hans Bluus, wind energy development director for Elsam , the large Danish Utility, writing in
the May Journal of The Institution of Flectrical Engineers states ‘In the wrong place a wind
farm development can be a blot on the landscape’. And he is referring to what most of us
would consider the rather featureless landscape of Denmark. There, it was decided on amenity
grounds 1o site the two most recent developments off-shore even though no more wind power
developments are expected in Denmark. Siting large numbers of massive wind turbines in one
of our Couniry’s most sensitive landscapes, used by many of our largest urban populations for
their leisure activities, must surely be in the wrong place.

The Lakeland hills are a major part of our heritage whether for the lover of the countryside or
even in our literature. They are a unique attraction which represents one of the most
important assets for our tourist industry. The almost total disregard of the damage which will
result from these major industrial developments in our landscape has to be compared with the
care and attention which was lavished on the developments in hydro power in the 1950°s and
60’s. These provide more useful power than will ever be available from the wind industry. For
the hydro developments aqueducts and even whole power stations were carefully sited to
minimise their impact on the landscape, even in many cases being sited underground at
considerable expense. The threat to our hills and countryside has never been greater and this
at & time when the need to safeguard access to the hills for recreational purposes is being
formally acknowledged in the recent Scottish Countryside Bill.




D. NOISE AND PHYSICAL HAZARDS
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Firstly 1 should like to acknowledge the clear way in which the Applicant and his Consultant
have set out the basis of their assessment of the impact of turbine noise. In a complex matter
this greatly assists the task of assessing the risks of noise interference for local residents.

The Applicant bases his assessment on the ETSU 1996 Report and quotes from Planning
Policy Documents which use this as their basis. However the ETSU Report was prepared to
give preliminary guidance on siting of wind turbines at a time when there was little or no
experience from operating installations of large machines. The Report recognises it is founded
on inadequate data and recommends that its” proposals be reviewed within two vears. No such
review appears to have been carried out or any attempt to take into account actual experience,
There is now an increasing body of experience both in the UK and abroad which confirms
that the ETSU recommendations for minimurm separation distances do not guarantes local
residents the freedom from noise nuisance that was hoped for,

A further feature of ETS1 is that background noise is assessed as a rough average (the best fit
curve for a range of readings) and a 5dB margin is then added to define 2 maximum
acceptable wind farm noise. This ignores the large spread of background noise readings (each
of which is taken over a {en minute period) and the fact that for half of the time the
background noise levels are necessarily below the average, sometimes much lower. It is of
course when the background noise levels are at their lowest (typically 5dB lower than the
average) that furbine noise will be most iidrusive. To discount a major difference of 5dB in
background noise level in this way illustrates the way the ETSU method is prepared {o ride
rough shod over the well-being of nearby residents.

In earlier noise assessments it was claimed that wind turbines did not emit ‘impulsive’ noise
but this has been shown to be in ervor, for example by the experience of residents near wind
farms in Devon and Cumbria and in recent well documented studies by the leading University
of Groningen in Holland. A rhythmic variation in the total noise emission of a turbine is heard
as a thamping noise which can be particularly intrusive. It appears that while the range in
noise levels leading to the thumping effect from a single turbine may typically be only 1dB
and therefore acceptable at 700m, this is not so with a group of machines. This is because the
machines rotate in synchronism or nearly 50, so that the variations from blades of different
machines are periodically additive pulsing at typically 1Hz frequency. For three machines the
variation in noise level or thumping effect then increases to a 3dB variation, a level to which
many people have been found to be sensitive.

But there are even more important factors which have not been faken into account. Wind
speeds at blade height have been found to be frequently much higher compared 1o those at the
measurement height (10m) than had been formerly assumed. This means that the background
noise levels are relatively lower making the turbine noise more intrusive. The ETSU
recommendations are based on an assumed logarithmic curve relating the wind speed at
various heights to that at the measured height, usually 10m. An exhaustive analysis of this
phenomena carried out by the University of Groningen (Ref 3) following noise problems from
a German wind farm just over the border has identified the reasons for this and shown that
much higher noise levels, relative to background levels, can be expected for much of the time
during night-time hours. It is worth reproducing the summary of their conclusions in full:-

* Since the start of the operation of a 30 MW , 1Tturbine wind park, residents living
500m and more from the park have reacted strongly to the noise, residents up to
1900 distance expressed annoyvance. To assess actual sound immission, fong term



measurements {a total of over 400 night hours in 4months) have been performed at
400 aned 1500m from the park. In the original sound assessment a fixed relation
between wind speed at reference height (10m) and hub height (98m) bad been used.
However, measurements show that the wind speed at hub height at night is up t0 2.6
times higher than expected, causing a higher speed of the wind turbines and
consequently up to 15dB higher sound levels , relative to the same reference wind
speed in daytime. Moreover, especially at high rotational speeds the turbines produce
a ‘thumping’, impulsive sound, increasing annoyance further. It is concluded that
prediction of noise immission at night from (tall) wind turbines is underestimated
when measurement data are used (implicitly) assuming a wind profile valid in day
time.’

They go on to say that 50% of the 518 residents were subject to varving noise levels from
below 27.5 to greater than 37.5dB. Some 50% of the residents found the noise annoving or
very annoying (mainly the latter) at levels as low as 32.5dB. Similar problers have been
found in Cumbria, Devon, Cornwall and N Wales with residents in af least one case seeking
redress in the courts. It is understood that the Environmental health Officer there agreed that
nearly all the 41 complaints were justified in claiming noise nuisance.

Problems have also been reported in USA, Germany, and Australia. Tests in Sweden have
found (Pederson et al} that noise levels at night when there are clear skies and therefore
differential cooling of air closer {o the ground, can be 18dB higher than the calculated values
based on the standard day time logarithenic curve suggested in ETSU. This temperature
inversion is of course the well known phenomenon which in its extreme form is known as
ground frost.

As it has become clear that ETSU 97 and PAN 45, the Scottish Planning Guidance which uses
it as  basis, are seriously deficient in providing assurance against noise, additional criteria are
being proposed by Planning Authorities, for example specifying a minimum distance from
occupied dwellings of not less than 20 times the height to blade tip. This is of a similar order
to the Zkm which Genesis, the German turbine builder, is reported to recommend in respect of
their machines

Furthermore there appear to be no criteria in the UK. governing proximity to roads, railways
or other structures such as electricity instatlations where failure of a blade or ice thrown from
a moving blade could result in real danger. It is understood that Germany places an embargo
on any turbine being sited less than five blade diameters (approx 400 metres) from a public
road. In the UK the Health and Safety Executive do not appear to have addressed these issues.

1. In this case there are several farms and rural dwellings which would be expected to suffer

serious noise intrusion and one would expect that they would be entitled to the same
protection as other residents in the UK.

i1, if there is one conclusion from these findings it must be that it would trresponsible to site

turbines so that they are at the extreme limits of noise acceptability or even closer as proposed
by the applicant.




E. WIND GENERATORS OPERATIONAL CONSTRAINTS
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The Developers, in common with other wind farem protagonists will argue that the output from
their development will supply so many houses. In reality since the output is intermittent and
unreliable, it cannot be relied on to supply even one house. An electricity grid cannot store
energy in significant quantity so that its operation requires there be an exact balance at all
times between the demand and generation output. Thus any source of generation which
cannot be relied on to produce at any given time reguires o be backed up by conventional
fossil fuelled generation.

National Grid Company, which is responsible for operating the electricity grid, set out in their
evidence to the House of Lords Select Committee three criteria which determine the threshold
beyond which intermittent generators, such as wind turbines , trigger significant additional
operational costs e

1. When installed wind capacity becomes greater than 20% of
peak demand.

. When the system is subject to potential instantaneous loss greater than 2% of peak
demand and

. When the system is subject to potential loss over one bour greater than 3% of peak
demand.

b3
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The third condition is the most immediately demanding and with a system peak at present of
some 55000MW, represents a maximum hourly loss of 1650MW above which significant
additional costs will be incurred by the grid system.

There is as yet limited experience of the short term swings in output that can oceur with wind
power disbursed throughout a national grid system but an examination of Danish

egxperience shows that on the 29” December 2000, with 1860MW of wind turbine capacity
installed and an output of 1715MW, this was reduced to 951 MW over one hour under storm
conditions. Since the period of study is necessarily short, this is unlikely to correspond to the
worst conditions, but nevertheless it represents a power swing of 41% of wind output per
hour.

Similarly, in Germany the grid operator E.ON in their report *Wind Year Overview 2003 (
REF 6) describe a reduction from 4300 MW to 660MW { a drop of 3640MW) over 6 hours
with a peak rate of about double that or 30% of output per hour.

The grid system is designed and operated to cater for the instantaneous loss of a major
generating station or a double circuit extra high voltage line and can therefore accommodate a
maximura power loss of IZ50MW. Tt must be capable of this at all times including the hours
when wind output is falling rapidly. If we take the maximum rate of wind power reduction at
say 35% of wind output we can calculate the capacity of installed wind generation bevond
which significant additional cost will be incurred on the grid system. This calculation shows
that this cccurs once the installed wind turbine capacity exceeds:-

0.35

Already there are over 2000MW of wind turbines in the UK with planning consent and some
16,000MW under application or investigation in Scotland alone. The Rovyal Academy of
Engineering , commenting in their Annual Review 2002-2003 on the Government’s Energy
target of generating 20% of our electricity by 2020 from renewables say * this is over-
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optimistic and fails o address the fundamental difficulty of all renewable sources — they are
intermitient’

An analysis by the Grid arm of the large German utility E.On*( Ref 6) has demonstrated that
this additional back up thermal generating plant needs to be 80% of the installed wind turbine
capacity, a figure which is supported by the Irish Grid ( Ref 7 Figl) and the Royal Academy
of Engineers { Ref 10). These very significant additional costs are borne by the electricity
customer in his electricity bills and not by the wind energy developer.

But there is more, Since output from wind penerators can vary dramatically over a short time
this shortfall must be compensated for by quick response conventional generating plant.
However fossil fuelled plant can take up 1o 10 hours to start and load from cold so that it
becomes necessary to run sufficient back up plant at less than rated load whenever the wind
turbines are in operation. Experience has shown that this deloading must be some 60% of the
wind turbine output at any time, Operation in this inefficient mode incurs still further
additional costs which are met by the consumer. It also increases the quantities of CO2
released compared with operation at full load (Ref 7 Fig2), so reducing the gain in CO2
emissions by at least 20% compared with that given by a simple caleulation based on the wind
energy output,

Nor does this represent the whole of the financial burden incurred as a result of excessive
reliance on wind energy. There is also the cost of transmitting the energy to the consumer. 1
can best illustrate that by reference to the situstion in Scotland but the situation will be
comparable for the UK as a whole. As at Dec 2004, applications for some 270 wind farms
have been made for development or were under investigation in Scotland alone. These total
some 16,000 MW which compares with existing conventional generating capacity of
B900MW and a maximum system demand of some 5700 MW. The present capacity of the
transmission system to England is some 2000MW so that there is at present no market for
additional capacity either in Scotland or over the interconnectors to England without
displacing existing Scottish generating capacity. Recognising this limitation, Government and
Ofgem (the electricity regulator) have recently authorised (Ref 8) the Scottish Grid
Companies and National Grid to spend an initial £560m {out of a total of £2000 millions) on
reinforcing the EHV transmission system specifically to cater for wind energy in Scotland and
the North to meet the 2010 target for wind energy. The extra cost of this transmission
expenditure which would not be required but for excessive reliance on wind energy is
equivalent to £ 37 /MWhr of produced and alone is 50% more than the price of bulk power
from conventional generation

However, wind energy developers will only be charged for that proportion of the new
transmission capacity that their installation requires. This charging system ‘BETTA’ which
applies from T April 2005 will be operated on a UK basis by National Grid. Estimates
published by National Grid (Ref 9) give a cost per annum of  £12/kw of generation connected
in the South of Scotland increasing to over £ 22/kw in the North. The Government’s response
is that they are to introduce relief for wind farm developers for some or all of these charges, at
the cost it has to be said of loading still further additional charges on to the electricity
CONSUMer,

2. The implications of these various factors for the costs of electricity to the electricity consumer

and industry are evaluated in the following section.

* £.0n, owner of the UK generator Powergen, is a major player in the UK wind market
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F, COSTS OF WIND ENERGY
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The Royal Academy of Engineering, the UK’s premier engineering Institution equivalent to
the Roval Society in pure science, published a detailed report in 2004(Ref 10) on the costs of
electricity generation by various means. Wind energy i3 quoted as 3. 7p/kwhr for onshore
windfarms and 5.3 p for offShore, figures to be compared with 2.3p for new nuclear plant
(including allowances for decommissioning and waste disposal) and similar figures for coal
fired generation. For comparison, the price of bulk power in the UX electricity market is
currently of the order of 2.5p/kwhr.

As explained in the preceding section, to the costs met by the wind power developer, have to
e added the costs to the Grid Company of providing standby generation to meet consumer
demand when the wind does not blow or when the furbines have to be shut down 1o avoid
damage at high wind speeds. The Royal Academy of Engineering estimate that additional
conventional generation, equivalent to 80% of the installed wind generating capacity, must be
provided to maintain reliability of supply. Nevertheless, for the purposes of their cost
assessment they have adopied the conservative figure of only 65% spare capacity as proposed
by the British Wind Energy Association. Adding to this the costs of operating conventional
plant in an inefficient mode as explained above, the Academy arrive at figures for wind
energy of 5.4p for onshore and 7. 2p/kwhr for offshore

The above costs together with those for the new transmission reinforcements are those
actually incurred in generation whether by the wind farm developers or the utilities. Costs to
consumers are significantly higher in that UK wind energy developers are presently heavily
subsidised by Renewable Obligation Certificates and the Climate Change Levy. The former
with a nominal value of 3p/kwhr generated by the developer have a cwirent market value
approaching Sp/kwhr (because wind energy cutput lags behind Government targets) and the
latter 0.43p/kwhr. The renewables energy auction on 19 August 2004 resulted in a record
price of 7.3 1p/kwhr paid to the developers. This was for energy, ROC certificate and Climate
Change Levy. At the ROC auction on 26 Ocetober the average price for ROC certificates alone
was 4.6p/kwhr The price of ROC certificates is expected to rise even more above their
nominal value in the future as the guantity of wind energy falls further behind Government
targets but even at the norainal value of 3p/kewhr, the price paid to the wind power developer
would be 5. 7/kwhr which compares with a current price of some 2.5/kwhr for energy from
conventional generation.

To the above costs have to be added any use of transmission system charges not met by the
wind energy developers. Based on National Grid figures, transmission use of system charges
for generation connected in the South of Scotland will amount to 0.55p/kwhr. If we assume
that Government decides 1o rebate some 30% of these, consumers” bills will be charged with
these still further subsidies to the wind farm developers. They will also be required to pick up
the bill for the costs of that part of the new transmission which is not for the time being taken
up by wind farm developers.

The contribution of these various items to the total sums met by consumaers is set out in the
table below:-
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1. Auction price (energy +ROC +CCL) 7.31 (8.7 with ROC at nominal value)

]

Capital charges for back-up plant

o e
[
L
g
[ee]

3. Additional running costs for part loaded plant,

-

Transmission charges for plant in 8 Scotland. 027 (assumes 50% met by developer
928  and new transmission is fully
toaded).

This figure of 9.28p/kwhr is some four tines the cost of power from a new nuclear station
as estitnated in the 2004 report of the Royal Academy of Engineers or the current price of
bulk energy in the UK market. The direct subsidy o the developer alone in the auction price
at some Sp/kwhr is more than twice the market value of the electricity bringing the cost to the
consumer to over three times the costs of energy from conventional generation. And this is
before adding the additional costs incurred by the grid operator or any further subsidy in the
form of rebated transenission charges all of which are charped ro the consumer.

it should be noted that for new conventional generating plant, whether replacement or
additional, capital investment in transmission would be minimal. There would be no
requirement for Ofgen’s recently authorised £560m to cater for wind energy in Scotland,

The total increase in annyal costs in Scotland of the renewables target set by Government
even by 2010 would reach the startling figure of £ 300m (£200 for excess energy costs and
sorme £100m for additional transmission costs). By 2020 the additional sums, all met by the
electricity consumer, would aggregate to the starthing figure of some £35300millions with the
figures for the UK ten times that. (See the estimate of aggregate subsidies by 2020 amounting
to £30,660millions given in the House of Lords by the Parliamentary Secretary 1o the DT on
the 5™ May last and the statement by the National Audit Office ( 1 Feb) that subsidies would
be running at £10040 millions /annum by 2010).

It is no wonder that wind farm development has been Hkened to subsidy farming, a
description given added meaning by the recent announcement by Airtricity , Ireland’s largest
wind farm developer that it is to withdeaw from any further developments in Ireland if the
Regulator there fulfils his intention to reduce or withdraw the present system of subsidies.
This gives the lie to claims by the wind power industry that the present subsidies are to be
regarding as launching costs and that wind turbines will become more economic in time.,
Engineers know that unlike conventional methods of generating electricity, the weight and
thus the cost of wind turbines goes up faster with size than does the output. So the potential
for cost reductions is very limited indeed.

I is surely time the electricity consumer was made aware of these massive subsidies which
are being awarded to wind power developers in his name and the views of consumers taken
into account in fashioning a robust energy policy.

It is difficult to believe that this muddled and damaging policy is being pursued when fuel
poverty is still a major issue for many houscholds, particaiarly in the North, and when the
Chancellor 1s expressing concern about the competitiveness of British Industry. Such massive
sums wouid be more effectively employed in securing econoric and reliable electricity
supplies for the future, for example developing the more efficient cleaner coal technology
such as that advocated by Babeocks, a UK firm with a long and successful history in fuel
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combustion for energy production as well as the new BNFL/Westinghouse design of
passively cooled pressurised water reactor, a potential world leader in nuclear technology, As
well as being more effective in reducing CO2 emissions, the savings would enable funds to be
made available for research and development in technigues such as carbon dioxide
sequestration (in which the UK with its nearby off-shore oil and gas fields could have a
unique advantage) as well as the use of hydrogen as an energy carrier for transport purposes.
It is worth noting here that the DTT’s own studies have indicated an onshore capacity in
Ewrope for carbon sequestration of over 800Gt C against an annual production of some 6Gt(
and at an all in cost of between Ip and 2.3p/kwhr including the cost of separation at
source, This is without using the massive capacity of the oceans to adsorb CQZ2. Already
Norsk Hydro are injecting large guantities of CO2 into the Sleipner field to aid oil recovery
and massive amounts of CO2 are being piped hundreds of miles in the USA for similar
purposes and for industrial use.

. The technology 1s there, it is far more effective in removing CO2 emmissions and at much

lower costs, Why should we depeil out countryside at enormous costs for no real benefit?

- Once a massive wind farm is built, the damage is done and cannot be repaired.

. in ignoting advice from the Professional Engineering Institutions and even their own Chief

Scientific Advisor, Government have, for too long, turned a blind eye to the realities. What is
now needed is a hardheaded appreciation that current policies, or lack of them, offer no
soiutions either to achieving a sensible long term energy policy or even a significant reduction
in the emission of green house gases. The USA Government by contrast is funding substantial
programmes in cleaner coal technology and France with Germany have developed their
improved design of 1,600MW PWR, the first two units of which are to be built in France and
the British Company BNFL/Westinghouse. This design is now licensed for construction in the
USA but which has yet to receive in the UK a single hour of licensing inspector’s time.

In the UK we now need to display the vision which would enable us to grasp the
opportunities which the incipient changes in the world energy scene can offer a country with
the expertise and skills of the UK.
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