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Introduction

<30

This is a step by step guide to all the issues that need to be

\
addressed when planning and getting a small wind turbine from
Segen.

As far as possible Segen will help and guide you through the
process to make it as simple as possible for you, and we call
this the Segen Advantage.

Before spending any money there are some important questions that
need to be answered and the first section of this guide will help you to do
that.

1. How much energy will it generate?

2. s the proposed site suitable?

3. Is planning permission likely to be granted?
4. How will the turbine be funded?

5. How much will it cost?

To help you with some of these steps Segen have provided this guide
and a wind speed checker tool on the Segen web site
(http://www.segen.co.uk/windspeed) which allows you to enter the
postcode of your site and provides some of the answers, like estimated
average wind speed, energy generation potential and advice and funding
contacts.

Southwest Windpower Skystream 3.7

Once you have determined that your proposed site is suitable for a small wind turbine then you can go ahead
with the remaining steps:

1. Getting an all inclusive quotation from Segen.

2. Obtaining planning and grid connection permission.
3. Getting any funding.

4. Placing your order.

5. Selling your surplus power and claiming ROCs.

Before progressing into looking at your site and situation in detail it may be helpful to read some of the guides
that are available from other organisations that will give you some background information on small wind
systems. The most useful and relevant of these are from:

The British Wind Energy Association: http://www.bwea.com/small/

The Energy Savings Trust:
http://www.est.org.uk/uploads/documents/housingbuildings/Small%20scale%20wind%20sheet%206.pdf

There is also a Frequently Asked Questions (FAQ) section on the Segen web site which contains further
information, and is frequently updated: http://www.segen.co.uk/eng/wind/fag/index.htm

A Small Wind Turbine System

There are many parts that make up a small wind turbine system.

1. Turbine. This converts the
energy from the wind into | «——— Tailvane
electricity. It does this using
highly efficient aerodynamic Generator
blades, which are in essence like
aeroplane wings or propeller
blades. The blades drive the
generator round which in turn, Blade\»/ Nacelle box
generates electricity. In the case
of the Iskra this is three phase

Tail vane booms
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AC power at around 400V, which enables relatively long wires to be used between the turbine and the
electrical connection, with minimal loss of energy.

2. Tower. The turbine needs to be mounted onto a tower so that is safe from humans, and also the
higher off the ground the turbine is, the more energy it will generate. This is because nearer the
ground the wind is slowed down by friction with the earth, as well as buildings or trees getting in the
way. Segen offer two types of tower;

1 Guyed Tower. This has 4 wire guy wires that go from half way up the tower to the ground,
and these enable the tower itself to be a lot smaller, lighter and therefore slightly cheaper, as
well as needing smaller foundations.

1 Free-standing Tower. Thi s i s a single 6monopoled which is
does not need guy wires, and takes up a lot less space on the ground. It however slightly
more expensive, and needs larger concrete foundations.

3. Inverter. The AC power from the generator is not only the wrong voltage to be connected to the
national grid, but also, as the wind speed changes so does the rotational speed of the turbine, and
therefore the frequency of the power generated. The power from the generator therefore needs to be
converted to DC and then fed into an inverter, to ensure that it is always at 240VAC and 50hz, as
required by the UK&és grid system.

4. Cable Trench. Generally a cable trench will need to be dug between where your wind turbine will be
install ed, and your electrical connection point. So
tunnel a cable duct under a road, or other hard surface.

5. Meters. In order to charge your electricity supplier for any energy that you export to the grid, you need
to have a new bi-directional electricity meter installed which will work both when you buy (import) and
sell (export) electricity. To claim your sale of Renewable Obligation Certificates (ROCs) you will also
need a ROC meter, which keeps track of all the energy your turbine generates, irrespective of it being
used by you, or exported to the grid.

Grid Connected

Shown below is a simplified block diagram of how all the system components are normally connected.
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The inverter also provides essential safety features to control the power output from the turbine, and to
automatically switch off the current if the grid connection should fail. This means that should the grid
connection fail, the inverters will switch off their output and there is therefore no danger to any maintenance



engineers fixing the fault. This does however mean that the wind turbine will produce no power to the property
if the mains connection fails.

Off - Grid

Segen now offers an off-grid package, which when combined with a
battery pack, and optionally solar PV panels and/or a diesel generator will
enable the generation of fAmainsod p

Off-grid systems rely solely on local sources of power, i.e. wind, solar,
hydro and fossil fuel based generators. They are principally used in
remote locations where the provision of grid supplied electricity is not
economic.

The SMA approach to off grid inverters, as supplied by Segen for use with
the Iskra AT5-1, is known as Sunny Island. It is a modular system
connected through an AC bus.

Figure 1 - A typical Off-grid System Using Windy
Boy and Sunny Island Inverters

Assessing Your Project

Identifying Your Exact Location

The first thing to do is to find the exact location of your property. Whist you might know where it is, it can
sometimes be surprisingly difficult for someone else, e.g. Segen, planners, electricity suppliers to accurately
identify a property just from an address and postcode.

What is needed by all parties is a 6 figure Easting and Northing which will pinpoint the property exactly on any
map.

One of the easiestwayst o get this i s t oMAXGCMapfacdity Gover nment 6s
(http://www.magic.gov.uk/website/magic/). You should select Rural Designations i Statutory and enter your
Postcode then press Open Map.

s % This will show you a map surrounding your property. Using the
Al _If-‘« i."f controls on the bottom left of the screen you should zoom in and
ok Rl o "r?nb‘{?ﬁq scroll until your property (where the electrical connection is to be
{:-i:‘- made) is dead centre of the map on the screen and displayed at a
AN EK E}; @l w scale of 1:1250. The + icon will zoom in, the T will zoom out and the

hand can be used to pan around the image.

To zoom in our press the appropriate icon and then click on the map with your left mouse button on the exact
location of your property. This will redraw a new map with your property in the centre of it.

.
To find out your exact position use the Generate Bookmark icon 5]@ from the top toolbar, when your map is
centred exactly on your property. This will display a new small window containing a long URL (web address)
which will allow anyone else to see the same map as you. Please copy and paste this link into your initial
email reply to Segen and add it to your own favourites for future use. Your exact 6 digit Easting and Northing
can easily been seen following the xygridref parameter in this URL.

Energy Genera tion Estimation

Wind speed varies with time, from nothing on calm days to occasional violent gusts. If
the wind speed at a site is recorded over a year, it will be seen to vary about an
average wind speed value. This is the annual mean wind speed (AMWS) and is an
indication of how much wind energy is available. In England, AMWS could be as low
as 4 m/s (9.0 mph) for an inland site to around 8 m/s (13 mph) or higher on the most
exposed sites. The majority of sites in England suitable for a small wind turbine
however are between 5 and 7 m/s.

You can get a reasonable estimate oBy Oowi ndi t he
entering your postcode into the Segen web site you can get an estimate of the AMWS

and expected energy output for your site.
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Of course, this is only an approximate method. The actual
wind speed at your site may also be influenced by the local
topography and any nearby obstructions such as trees,
buildings etc. However, it will provide you with a useful
indication of the likely energy capture from a wind turbine in
your area.

Once you have your estimated wind speed you can see the
expected annual energy that your turbine will produce, and of
course, the revenue that you can expect from your turbine.

You may find that if your AMWS is significantly less than 5.5
m/s that your annual energy generation may be lower that
you would wish for, and might make it difficult to cost justify
the purchase of any small wind turbine. Please bear in mind
however that the AMWS provided from your post code is only
an estimate, and a good site, e.g. at the top of a slope, may
Westwind 20. have a substantially higher wind speed that indicated, whilst a
site with buildings or trees may be substantially lower

The following table gives an approximate indication of the energy that the Segen small wind turbines can
generate per annum, but a more accurate estimate for your site is available by completing the form on the
Segen web site (http://www.segen.co.uk/windspeed).

Vestas 75kW Westwind 20kW  Iskra 5kW Skystream 1.8kKW Kestrel 1kW
AMWS m/s MWh ~ AMWS m/s MWh AMWS m/s MWh AMWS m/s MWh AMWS m/s MWh
4 55 4 11.5 4 3.6 4 1.8 4 1.2
5 102 5 23.2 5 7.5 5 3.6 5 2.2
6 156 6 37.6 6 11.9 6 5.1 6 3.2
7 210 7 50.9 7 16.2 7 6.5 7 4.2
8 261 8 64.1 8 19.9 8 7.5 8 5.0

Note: IMWh = 1,000kWh or 1,000 units. A typical UK house would use about 4AMWh per annum, while a
community centre, school, farm or commercial premises could use more than 20MWh.

Annual mean wind speed P At a site with clear open ground and an AMWS of
at25m ahove ground level [m/s] 4 5m/s the Iskra AT5-1 should generate 8.7MWh per
i annum, which equates to an annual saving, or
income, of approximately £1,000 per annum. A site
with an AMWS of 6m/s should generate 13.1MWh
per annum, which equates to an annual saving or
income of approximately £1,500 per annum. All the
equipment has a design life of 20 years, and of
course nobody knows what will happen to future
electricity prices.

The database of wind speeds used by Segen was
developed by the DTI and is called the NOABL
T g database. It does however have some limitations,
g ; o . and the average wind speed and energy estimates
; 3 produced from it, are subject to a number of
potential inaccuracies:

1. The location is identified by the postcode
but where multiple properties share the
same postcode, especially in rural areas,
the actual location of any specific property
may not be calculated accurately and this
might affect the grid square which is used
for the wind speed lookup.

Ll 1111
km26 0 126 km

2. ltis based upon a 1km square grid, and
depending upon the topology of the area in

Copyright ETSU for the DTI 1999
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which the site is located, there can be significant differences between areas within the 1km grid.

3. Sites on the top of hills, especially with South West facing slopes, could be expected to have a
significantly higher AMWS than other sites.

4. There has been very little research into how built up areas affect the AMWS, but it is reasonable to
assume that the AMWS in urban areas would be significantly lower than the NOABL database would
indicate.

5. The NOABL database does not take account oftheimpact of fisea breezeso,
significantly under estimate the AMWS in coastal regions.

6. The AMWS, whist an important indicator of energy capture, is not the only determining factor. Other
parameters such as the density of the air, which increases the energy capture and is normally higher
on the coast, or the amount of turbulence, which reduces it and is much higher around buildings and
other obstructions, will have a significant effect.

7. The NOABL database records used by Segen are for a height of 10m, but to allow for some local low
level obstructions, Segen has applied this to a tower height of 12m. A lower tower, e.g. 9m may be
expected to reduce the energy capture and a higher tower, e.g. 15m, may be expected to increase it.
The actual differences however are highly dependant upon the local conditions, but will be at least +/-
15% in most cases.

Segen cannot therefore accept responsibility for the AMWS, and resultant annual energy generation
estimates as they are subject to many factors beyond Segen's control. Any Segen provided estimates
should only be used as a general guide to what you might expect at your site.

Segen will discuss these factors with you on the site survey, or by phone if appropriate, and always try and
indicate how they may affect your expected annual energy generation from your wind turbine.

1 You can read more about the NOABL database on the Wind Speed Database page of the British
Wind Ener gy As s o citpaiiwiwdwea.somimaall/index.htnd. :

1 A more detailed guide to the energy generation from wind turbines can be found on the Danish Wind
Energy Association's excellent web site, and this is well worth a read when considering your turbine:
http://www.windpower.org/en/tour/wres/weibull.htm

1 There is a good guide to Wind Resource Assessment for Small Wind Turbines on the web site of
the Small Wind Industry Implementation Strategy's (SWIIS):
http://www.smallwindindustry.org/index.php?id=122

Planning Constraints

Planners are generally very supportive and pro-active towards small wind
generation projects, and are obliged under Government rules to consider them
in a positive light. Often just calling your local planning authority to explain you
are looking at such a project can be worthwhile to get some initial feedback.
We have excellent and very successful supporting documents to help with
your planning application.

There are however a number of specific planning related issues that may
prevent you from installing a turbine on your site and it would be wise to
ensure that you are not going to fall foul of any of these before proceeding.

1. Military installations. A small wind turbine will not be allowed in close
proximity to a military airfield or radar installation.

2. Proximity to neighbours. A small wind turbine should be located at least 50m from the nearest
neighbour, and ideally 75m to 125m depending upon the ground cover and trees etc. These distances
are however dependant upon the size of turbine selected, as clearly a larger turbine will make more
noise than a smaller one.

3. Designated areas. Whilst there is not an absolute ban on small wind turbines in
National Parks or Areas of Outstanding Natural Beauty, you may find it more
difficult to satisfy the local planning officer.

o

4. Green Belt. About 12% of England is designated as Green Belt and planning @q
authorities vary considerably in their attitude towards small wind turbines in these [
areas. Some will refuse all applications, and others will consider them favourably .
if they feel the location is suitable. If you live in a Green Belt then Segen would e
strongly advise that you consult your local planning department before  dhal
proceeding with a planning application.

L.

and
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You can view a larger map showing the locations of Green Belts at:
http://www.magic.gov.uk/staticmaps/maps/gn_belt col.pdf

5. Civil Airport. If you live close to a civil airport, e.g. Gatwick or Heathrow, you should contact the
airport authority in advance of applying for planning permission, to see if they have any objection.
There is no precise r uwd lutaaythingldss tah 20tmiled avMayowoddde me a
advisable to check with them first. They probably w
but they may take a long time to respond, so best to make the enquiry early in the process.

6. Neighbours. You should also make sure that your direct neighbours are not going to object to your
application, as not only will that make it more difficult for you to get planning, but no matter how
worthwhile getting a wind t ur bllinghoait withayqur nlex@doori t 6 s pr ob
neighbour over!

7. Noise. This is often one of the most emotive issues for objections to large and small wind turbines,
and unfortunately there is a lot of miss-information out in the public domain. Segen will provide you
with detailed information on the expected noise levels and provide evidence to support your planning
application, including dispelling some of the myths around about wind turbines and noise.

It is essential in England and Wales to get planning permission to install a small wind turbine, but Segen will
help you with this process and provide you with all the supporting information you need.

There is some more detailed information on Planning for Small Wind Turbines on the British Wind Energy
Association's web site: http://www.bwea.com/small/planning.html

Locating the Turbine

It is stating the obvious, but in order for the turbine
to be effective, it must have access to a good wind
resource. This is one of the most difficult things to
asses but in general the further away from
buildings and trees, the better the average wind
speed will be. This is especially true for any
obstacles which are in a South West direction from
the proposed turbine location, as that is the most -33
common direction the wind comes from in the UK. —a0%

a0578 0BS
B.2% CALM
0.0% YARIABLE

8-33

This is illustrated by t he
right, showing the strength and amount of wind 1797
coming from each direction. This example is from | 10w
Plymouth, but is typical for most of the UK 1118
mainland. As can be seen there is a dramatic 5%
difference between the amount of wind energy C 110

a SEASON: ANNUAL

from the South West and the North East. —*  KNOTS Period of data: Jan 1991 - Dec 2000

Image: Plymouth wind r@

Local Obstructions

The diagram below illustrates the effect of a building on the wind and using an example of a 5m high barn, the
turbine should be located 20 X 5m, i.e. 100m away from the building, or be on a sufficiently high tower to be
above the turbulent region. E.g. a turbine on a 12m tower would be expected to be above the turbulent region
if it was about 100m away.

The effect of a building to the North East of the proposed turbine location will have much less impact, as the
wind rarely comes from a North East direction.

Wind

Region
2H turbulent

2H 20H !
f
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Other considerations include:

1. It must also be at least 100m, (ideally more),
from the near ergpertytoei g
avoid noise or flicker being an issue. The
Kestrel 1kW and Skystream 3.7 may be
nearer than this (50m) on most sites, but
each site needs to be looked at individually.

2. Access to the site will be needed for a lorry or
crane in order to deliver and install the
turbine pole.

3. The turbine should be located away from
busy public areas, e.g. school play areas or
busy car parks.

None of the Segen supplied wind turbines are
suitable for mounting onto a domestic roof, as they
would impose too much stress onto the building and
Segen do not currently offer a version of the turbines
for mounting onto a commercial building. If you want
to learn more about the issues with roof top mounting
of turbines then please read the Segen FAQ page on
the topic:
http://www.segen.co.uk/eng/wind/fag/fag4.htm.

Hills and Valleys

An important consideration
is that of valleys and hills.

Wind speeds up as it nears
the top of a slope and slows
down considerably on the
other side of hill as it
descends into the valley.

The exact impact of this
effect is very dependant
upon the exact local
conditions but the diagram
to the left gives a good

. indication of the impact of
Speed-up of wind on this.

top of hill

S] d Ewind This can have a dramatic
ow-down 01 win effect on the energy that the

in valley wind turbine will generate.

Shadow Flicker

This can cause a problem to nearby properties early in the morning or late in evening. It is caused by the
rotating blades interrupting the light from sun when the turbine is between you and the sun. This occurs early
in the morning to the west of the turbine and in the evening to the east of turbine. The effect is worse on sunny
days in winter than in summer, as in summer the sun is much higher for longer and therefore the shadow is
more local to the actual turbine.

It is generally accepted that some degree of shadow flicker is acceptable, but that limits should be imposed to
restrict the number of hours per year for which any one property is affected. There are no hard and fast rules
on this, but a 30 hour per year maximum has been suggested as reasonable in Germany and this seems to be
generally accepted.

No property with a window facing the turbine should be within 25m of the turbine location from due east to due
west. Care should also be taken to ensure that any property within 50m at a direction from 120 degrees west
to 120 degrees east of the turbine location does not have a light sensitive outlook towards the turbine. E.g. a
west facing conservatory or patio where the occupant might be expected to sit out on a sunny evening.
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Another consideration is that the longer the distance from the turbine to the property, the longer and more
expensive the cable will be to connect the turbine to the electrical grid. Typically a distance of 100m i 200m is
reasonably economic, but distances of more than 300m, while possible, may become very expensive.

Selecting the Tower

The towers are available in a range of heights from 9m i 18m. The choice of tower type and height is
dependant upon a number of factors including:

1 Insome areas the planners may impose a restriction on taller towers, and they may mandate a 9m or
10m tower. This is quite likely in National Parks and Areas of Outstanding Natural Beauty.

1 A guyed tower may not be considered suitable for locations which could be subject to vandalism, e.g.
schools.

1 Ataller tower may be recommended where there are buildings, or other obstructions, near the turbine
installation.

1 The free standing tower uses considerable less ground space than the guyed tower, and may be
more appropriate for a semi-urban setting, e.g. an industrial estate.

Segen will advise on the choice of tower type and the pros and cons of each option.

Ideally, the turbine should be sited as far away as possible from buildings or
trees, which may block the wind and cause turbulence. See the figure
below illustrating where a wind turbine should ideally be located.

o Westwind 20 ‘
L /  Segen does not generally recommend a small wind turbine in an urban
P | e ‘ , environment as the AMWS in a town or city is likely to be substantially lower
el ) > ~ than in a rural environment and this will significantly reduce the annual
| \ energy output. This is due to the cumulative impact of the buildings that may
| ‘ surround the wind turbine causing increased drag on the available wind and

T/wiSKywelm \ '
‘. m i \‘ possibly severe turbulence.

| All towers need to have lightning protection installed and this is provided by
‘ | “ ‘ Segen fully inclusive in the price of the selected tower.

-l
[ [ | Shown to the left is a comparison of the four turbines that Segen supply, on
L e typical tower heights for each turbine.

The Iskra AT5-1 can be supplied with a range of 9m, 12m or 15m free standing, or 12m guyed. The Westwind
20 is only supplied on an 18m free standing tower and the Southwest Windpower Skystream 3.7 is supplied
on a 10m or 14m free standing tower. The Kestrel 1kW is supplied on a 12m scissor tower.

The taller the tower, the more the cost of the tower, the foundations and the installation, so you should not
simply ask for the tallest tower that is available, but if the turbine is to be located near (< 200m) to surrounding
obstacles, then a taller tower may be the best option.

Segen only supplies turbines on these standard towers, and I'm afraid you won't be able to use any existing
tower or structure you may have, for safety reasons.

Electrical Connectio n

In order to use the electricity generated by the turbine,
it needs to be connected to the mains electrical supply
via an electrical panel which is supplied by Segen.

This panel performs a number of functions including:

1. It contains a rectifier which converts the three
phase fiwildodo AC from the turbine into DC
suitable for use by the inverters.

2. It holds the inverter(s) which convert from DC
to grid synchronised AC.

3. It has safety fuses and isolator switches, for
the input from the turbine, and output to the
grid.

4. It holds various meters for measuring the
energy generated by the system and the
voltage and current coming from the turbine.



