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[bookmark: _Toc94013589]Assumptions
1. The price per kWh is 14.3p
2. The standing charge is 23p
3. Llandudno’s weather report is a good representation of Great Orme’s weather.
4. The power factor for the conversion of VA to kW is 0.8
5. Spare parts are 3% of total hardware cost yearly
6. 

[bookmark: _Toc94013590]Introduction
For this assignment I have been tasked with designing either a solar or wind farm to produce renewable energy for the village of Great Orme. Great Orme is a rural village located in North Wales which hosts 100 small cottages, 6 community services building (two schools, police station, hospital, two worship houses), and 80 street and traffic lights. The average rate of energy consumption is about 6 kWh per day per cottage, 75 kWh per day per school, 150 kWh per day for hospital and clinic building, 100kWh per day for the police station, 80kWh per week per worship building, and 1kWh per day per street and traffic light.  I will be comparing the two options of a wind or solar farm by looking in to the weather and conditions of Great Orme to decide which better suits the village. I will also be calculating the power cost and energy production requirements for the village of Great Orme to help aid in the design of the chosen source of renewable energy. 
[bookmark: _Toc94013591]Theory and Design

1. [bookmark: _Toc94013592]Calculate the cost of the electricity supply by the National Grid Electric Power for a period of 10 years, assume fixed electricity tariff.

I first researched the price of power per kWh, this was needed to calculate the total cost of Great Orme. I found two sources that support each other when it comes to a price per kWh cost, both sources are shown below. 
[image: ]
[bookmark: _Toc94013035]Figure 1- (Uswitchforbusiness, n.d.)
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[bookmark: _Toc94013036]Figure 2- (Money supermarket, n.d.)
As you can see from both tables the trend follows that the bigger the business in terms on annual electricity usage the lower the unit price per kWh hour is. Due to this and that there is no change between the lower limit of a small business and the lower limit of the medium business, I have assumed that the price per kWh is 14.3p.  I have followed the same method for the standing charge, as there is no change within the lower limit I have assumed that the standing charge is 23p.
[image: ]After gathering these figures, I began to work out the total energy consumption for Great Orme, I then created the table below showing the energy consumption per day, weekly, monthly, annually and over a 10-year span. The table is shown below: [bookmark: _Toc94013037]Figure 3


After calculating the total kWh this enabled to calculate the total cost of the energy over these timespans. The results of this calculation are shown in the table below:
[image: ]
[bookmark: _Toc94013038]Figure 4

[bookmark: _Toc94013593]2.Justify your chosen a Wind Energy Power System to generate electrical power to the village.

To decide which form of renewable energy source I will be using to supply Great Orme with electricity, I will be looking in to a few factors. These factors include the weather for example sunlight hours and wind speed, the energy production of both renewable energy sources relative to Great Orme and the hardware cost of both options.
[bookmark: _Toc94013594]Weather 
Wind speed
The first factor I will be looking in to is the weather of Great Orme, this will have a huge impact on deciding which one of the renewable energy sources would best suit the village. I will be using Llandudno’s weather report as to base my report of as it is the closest place I can find to Great Orme with a yearly report that has good information. 
I will first analyse the wind speed to see if it is a viable option as the energy source to provide Great Orme with electricity. I have a graph below showing the average monthly wind speed in Llandudno over the period of a year, the wind was measured at 10 metres above the ground. The graph is shown below:
[image: ]
[bookmark: _Toc94013039]Figure 5- (Weather Spark, n.d.)
As you can see from the graph above which time of year it is has a major impact on the wind speed, with January being the windiest month reaching a high average of 26 kph and June being the lowest average at 16.5 kph. However, even in the calmer periods of the year I there would still be high enough wind speed for a turbine to produce energy (Weather Spark, n.d.).
Sunlight Hours
I then researched in to the sunlight hours of Llandudno over the course of a year. I found a graph showing the monthly average of sunlight hours per day. The graph is shown below:
[image: ]
[bookmark: _Toc94013040]Figure 6- (Weather Atlas, n.d.)
 
As you can see from the graph above the amount of sunlight hours change drastically depending on what season your in.  This is shown by June and July having the highest average amount of sunlight hours at 7.7 hours and november being the lowest at 3.6 hours (Weather Spark, n.d.). 
 The source also states that ‘the summers are cool and partly cloudy and the winters are long, very cold, wet, windy, and mostly cloudy.’ (Weather Spark, n.d.).  This is an important factor to take in to consideration as even in the time of day where there are sunlight hours, there may not always be a good constant supply of energy production. A good example of this would to be look at the cloud coverage this is shown by the graph below:
[image: ]
[bookmark: _Toc94013041]Figure 7- (Weather Spark, n.d.)
As you can see from this graph overall it is a very cloudy climate with ten out of the twelve months being a higher percentage of cloudy than clear. This will have a large impact on how much sun reaches the solar farm if I was to choose this as my renewable energy source.
[bookmark: _Toc94013595]Energy production
Wind turbines
Now that I had a better understanding of the weather factors that could have an impact on which could affect how much energy either a wind or solar farm could produce. I completed research on how much energy a wind turbine and solar panel could produce in the conditions Great Orme offers to see which one would be the best option.
Researching in to the energy production of wind turbines I found that wind turbines begin producing energy at wind speeds of around 6 to 9 mph. However, if wind speed exceeds 55 mph then the turbine will have to be shut down due to the mechanism being at risk of damage. (Inspire, 2015)
The source also states ‘It is reckoned that an average onshore wind turbine rated at 2.5 – 3 megawatts can produce in excess of 6 million kWh every year’ (Inspire, 2015). I have also found another source which agrees with this statement, below I have a table showing the annual energy of wind turbines ranging from 100 kW to 3.5MW:
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[bookmark: _Toc94013042]Figure 8- (Renewables First, n.d.)
As you can see from the table a 3MW wind turbine at speeds of 7 m/s produces 6,611 MWh of energy annually. If you convert this figure to kWh it comes out as:

Which is more than six million kWh backing up the original source.
Solar panels
I then looked in to solar panels and their energy production. I found this calculation to figure out your daily energy output of one solar panel:
‘Size of one solar panel (in square metres) x 1,000
That figure x Efficiency of one solar panel (percentage as a decimal)
That figure x Number of sun hours in your area each day’ (Yes energy solutions, n.d.).
I will use this calculation and the data I gathered from my research in to the sunlight hours (Figure 4) to calculate an estimate of how much energy I could produce per solar panel. As previously stated the amount of sunlight hours is greatly dependant on what period of the year is taking place so I will complete two calculations over 6-month periods. One from April to September and the other October to March. 
· Panel is 1.6 square metres in size (average domestic solar panel size).

· Panel is 20% efficient (average efficiency for a solar panel).

April – September 
· Average sunlight hours in the summer months (April to September) is 7.37 hours.

· Divide by 1000 to get kWh 

October – March
· Average sunlight hours in the winter months (October to March) are 4.13

· Divide by 100 to get kWh 

These calculations prove that there is a drop of almost half of the energy production when you compare the winter months to the summer months. This is very inconsistent where as the wind remains at a good wind speed in Great Orme year-round. 
[bookmark: _Toc94013596]Cost 
I then researched how much both renewable energy options would cost to set up. I did this by comparing their energy production against Great Ormes energy demands. As you can see from figure 3 Great Orme requires 1102.86 kWh daily adding up to 4025428.05 kWh annually. 
Solar farm 
For my solar farm I will be using the value during the winter months as there is a big difference in energy production between the two figures. To figure out the cost I will need to figure out how any solar panels I would need to provide Great Orme with the daily energy it needs.

From this calculation I know I need a minimum of 836 solar panels. Below I have an image showing the average price of a solar panel system, this table shown in the image uses prices based of 250W panels.  A 250W panel is typically 1.6 square metres in size which is the size I used to calculate the kWh per day.
[image: ]
[bookmark: _Toc94013043]Figure 9- (Katete, n.d.)
I have used the figures from the table above to calculate the cost of 836 panels, the calculation is shown below:
· Calculate the amount of sets of 48 panels I would need. 

· I will multiply this number by 12,000 as an average price for a set of 48.

The calculation has provided me with an estimated cost of £209,040 to buy the panels required for the solar farm. 
Wind farm
The average annual wind speed for Great Orme comes out as 20.9 kph (figure 5), this converts to 5.8 m/s. Comparing this against the energy production of a 100-kW wind turbine (figure 8) 6 m/s wind speeds would produce 264 MWh. This means two turbines would be required to fulfil the demands for Great Orme. Below I have found a table with the costing of various turbine project costs:
[image: ]
[bookmark: _Toc94013044]Figure 10- (Renewables first, n.d.)
As you figure 10 shows the total project cost of 100kW wind turbine is £345,000. The source also states ‘For reference, typically the actual wind turbine costs around 69% of the total project cost’ (Renewables first, n.d.).

This means that according to this source a turbine would cost me £238,050. Therefore, bring the estimated cost of two turbines to £476,100.
[bookmark: _Toc94013597]Choice of renewable energy and justification
After conducting research into both sources of renewable energy I have decided I will choose to go with a wind farm. This is because I believe the wind farm is better suited to the weather conditions of Great Orme. The wind farm also only requires two turbines to provide Great Orme with the energy it needs whereas, the option of a solar farm would require 836 panels to power Great Orme. This calculation also does not take in to consideration the need for extra panels if some require maintenance or repair whereas, in most months Great Orme could run of a single turbine whilst maintenance or repairs could be completed on the other. Although the cost calculation comes out as more expensive for the wind turbines as previously stated the this does not take in to consideration the cost of additional panels that would be need to be put in place and the extra land space that would be required for to fit these panels. Therefore, I believe the wind farm is the better option as a renewable energy source for Great Orme. 
[bookmark: _Toc94013598]3.Design a wind power system 
I will know be designing my wind farm, choosing the turbines I will be using and the number of the turbines I will be using. I will first look in to the how a wind turbine works and the components of the wind turbine to gain a better understanding of what I am designing.
[bookmark: _Toc94013599]How a wind turbine works
A wind turbine uses the wind to turn its propellers, which the causes the rotor to turn which cause a generator to spin therefore turning the kinetic energy in to electrical energy. (Energy.gov, n.d.)
[bookmark: _Toc94013600]Components of a wind turbine
There are many different components of a wind turbine I will be researching a few of the main components. Theses components are the rotor, generator, gearbox and tower.
Rotor
The rotor of a wind turbine consists of the rotor blades and the hub. The rotor blades are the rotating parts of the turbine, a turbine will usually have 3 blades. These blades are usually made to be aerodynamic to help with efficiency and are attached to the hub. The hub is the part of the turbine which allows the blades to turn with respect to the rest of the components which make up the turbine. (Electrical academia, n.d.)
Generator
The generator is the component in the turbine which turns the rotational energy from the gearbox shaft in to an electrical current. The generator creates this electrical current by electromagnetic induction, which works by rotating magnets past coils of wire therefore creating an electrical current within the wire. The generator consists of two main components a rotor which is the part of the rotating part of the generator which the magnets are attached to and the stator which is the stationary part of the generator where the coils of wire are held. The generator will then output the electrical current produced. (Gill, 2021)
Gearbox
The gearbox is the part of the wind turbine which receives the input rotation from the blades. The gearbox will then use a system of gears which speed up the rotation to a high speed to run the turbines generator at the optimum speed possible to generate the electrical current. The output shaft of the gearbox is what drives the rotation of the generator. (Gill, 2021)
Tower
The tower of the wind turbine is what supports the mechanism at the top of the wind turbine such as the blades and the nacelle which holds the components such as the gearbox and generator. The tower is typically made of steel and has layers of protective paint to protect it from the outside elements. (Gill, 2021)
[bookmark: _Toc94013601]Turbine choice
I will be choosing a turbine to use in my wind farm, I will be using the research I have previously conducted to aid me in making this decision. I will be looking for a turbine with a power output of 100kW as this is what my research has suggested. Whilst completing my research I found the Norvento Ned-100 wind turbine and I have decided to use this as my turbine. The data sheet for this turbine is shown below:
[image: ]
[bookmark: _Toc94013045]Figure 11- (Norvento, n.d.)
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[bookmark: _Toc94013046]Figure 12- (Norvento, n.d.)
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[bookmark: _Toc94013047]Figure 13- (Norvento, n.d.)
The average annual wind speed for Great Orme comes out at 20.9 kph (figure 5) this when converted to m/s comes out as 5.8 m/s.  As you can see from the energy production section of figure 12 the power curve shows an annual energy production of around 250 MWh at a Speed of 5.8 m/s. This confirms my initial research that I will need to buy two of these wind turbines to supply Great Orme with the power it needs which requires 402.5 MWh.  There for bring the total cost of my wind turbines to £476,100.
[bookmark: _Toc94013602]Converter
What is a converter?
A power converter is an electrical circuit that is used to change the form of electrical energy at the input to the desired form of electrical energy at the output. A power converter can do more than one function that can give a different output to the input. These include increase or decrease the magnitude of the input voltage, invert polarity, or produce several output voltages of either the same polarity with the input, different polarity, or mixed polarities such as in the computer power supply unit. There are different types of power converters a rectifier which converts AC to DC, a clycloconverter which converts AC to AC changing the frequency, a voltage or current converter which changes DC to DC and an inverter which coverts DC to AC. (Sunpower electronics, n.d.)
Why is a converter needed for a wind turbine? 
The convertor is needed for the wind turbine as the generator with the turbine produces ac voltages and currents with variable frequency and amplitude. This is what is commonly known as ‘wild AC’ and is not able to be used directly from the source. To resolve the problem, I will be using a rectifier to change my 400 AC output to the desired DC output that will charge the chosen battery. (Jeroen De Kooning, 2012) 
I will also need an inverter to use the power stored in the batteries. This is because when the power is stored in the batteries it is stored as DC, this will then need to be converted back in to AC for it to be useful for the people of Great Orme. As my turbine is rated at 100 kW I will need an inverter which is rated higher than 100 kW, the inverter must also be the same voltage as the batteries. As figure 18 shows I have four 12v batteries in series meaning that the inverter must be 48 volts.  I have selected an ideal inverter which is shown below:
[image: ]
[bookmark: _Toc94013048]Figure 14- (Ijo Power, n.d.)
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[bookmark: _Toc94013049]Figure 15- (Ijo Power, n.d.)
As figure 15 shows this inverter has an input range of 38 – 66v this means my batteries are with in the range. The inverter also has an output voltage of 230 VAC at a frequency of 50 Hz, this is perfect for use for people living in Great Orme. This inverter has an output power of 15000 VA this is equal to 12kW assuming the power factor is 0.8. This means I will need 10 inverters to reach a total of 120kW which will be enough for each turbine which is a total of 20 inverters. This mean the total cost for the inverters is:

[bookmark: _Toc94013603]Battery 
I require two turbines to power Great Orme however, the two turbines will produce more energy than is needed. A solution for this to not waste the energy produced would be to rectify the AC produced by the turbine in to DC which will charge a battery. I will need to calculate the amp hour capacity of the battery needed to power Great Orme.  I have calculated the power needed per day for Great Orme which is shown in the table below:
[image: ]
The calculation is shown below:



The amp hour capacity I need comes out as 3327.5 amp hours. I will now be researching in to different batteries and seeing what set up is best suited for my wind farm. I have seen this battery below as a possible option to store the excess power created by the wind turbines. 
[image: ]
[bookmark: _Toc94013050]Figure 16- (Alpha batteries, n.d.)
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[bookmark: _Toc94013051]Figure 17- (Alpha batteries, n.d.)
The datasheet above shows this battery has a nominal voltage of 12 volts and a nominal capacity of 150 ah. This would be an ideal battery for my wind farm.  Now that I have the batteries I will be using, I can calculate the amp hour capacity required for Great Orme and the voltage of my battery I can now work out how many of the batteries I will need. 

This means I will require 23 batteries to hold enough power to provide Great Orme with the electricity it needs for two days with no wind turbines. Now that I have the minimum number of batteries needed I can now decide how I will connect the batteries.
Wiring batteries in series
To wire batteries in series you must connect the positive terminal of each battery to the negative terminal of the next. The advantage of this is the voltages of the batteries gets added up meaning if you had two 12v batteries in series they would give you a total of 24v. Another advantage to wiring the batteries in this manor is the it lowers the system current for example, if you have a 360-watt device operating at 12v it would draw 30 amps. However, if you connected the two batteries in series you would have a 360-watt device operating at 24v meaning you will draw 15 amps. This also works in the same way for charging batteries for example if you had a charge controller rated at 60 amps with a 12v battery it would only be able to handle 720 watts. However, when connected in series the two 12v batteries would give 24v therefore the charge controller at 60 amps would be able to handle 1440 watts. (Battle Born batteries, 2021)
[image: ]
[bookmark: _Toc94013052]Figure 18- (Battle Born batteries, 2021)
Wiring batteries in parallel 
To wire batteries in parallel you will need to connect all the positives terminals of the batteries together and connect all the negatives of the batteries together. The advantage of this is there is an increase to the total capacity of the batteries. For example, if you have two 12v 200 ah batteries connected in parallel the total capacity will equal 400 ah. Another advantage to connecting your batteries in parallel is the fact that if one of your batteries goes in to fault or dies the remaining batteries can still provide power. (Battle Born batteries, 2021)
[image: ]
[bookmark: _Toc94013053]Figure 19- (Battle Born batteries, 2021)
I will be connecting my batteries in six rows of four batteries. This will be the best way to connect the batteries as it will mean I will have four 12v batteries in each row connected in series therefore I will have the 48 volts I need. I will also have 6 batteries in each row connected in series therefore giving me enough amp hours to provide Great Orme with just over two days of power without use of the turbines. I have chosen a total of 24 batteries as I required 23 and this was the best way to set up the batteries in a parallel and series configuration, the configuration is shown below: 
[image: ]
[bookmark: _Toc94013054]Figure 20- battery configuration
I can now calculate the total cost of the batteries, as figure 14 shows if I buy 10 or more batteries the cost is £184.98 per battery therefore:

This means the total cost for the batteries will be £4,439.52.
[bookmark: _Toc94013604]4. General principle of how the Wind farm will be run 
[bookmark: _Toc94013605]Calculate the cost for the off-grid system
Total hardware cost
[image: ]
Maintenance cost
Maintenance cost for the wind farm will be split between two maintenance technicians and spare parts for the wind farm components.
Spare parts
 I will first be looking in to the spare parts assuming they will cost 3% of the total hardware cost yearly.

This means spare parts will cost £17,300 annually.
Maintenance technicians
I need two part time maintenance technicians who are fully qualified to complete the job. I will be looking online for an average salary for a wind turbine maintenance technician. 
[image: ]
[bookmark: _Toc94013055]Figure 21
I found this Wind turbine technician on indeed, it is offering a salary in the region of £30,000 to £40,000. This job is located in Wales so I believe it is a good representation of what a competitive salary would be for a wind turbine technician for our wind farm in Great Orme. I will be using £35,000 as my figure for the yearly salary, with this I can work out an estimated hourly rate for a wind turbine technician. 

This shows that the wind turbine technician would earn £673 pound per week, therefore I can now divide this by the typical full-time number of hours per week to get an estimated hourly rate assuming a typical day is 8 hours work. 

The hourly rate for the technicians comes out as £16.825. As the technicians are part time I will assume they have to work 2 days per week, this comes to a total of 16 hours per technician.


Total annual maintenance costs
[image: ]
[bookmark: _Toc94013056]Figure 22
Capital cost over a 10-year period
[image: ]
[bookmark: _Toc94013057]Figure 23
[bookmark: _Toc94013606]Monthly payback tariff charge per cottage
[image: ]
[bookmark: _Toc94013058]Figure 24

[bookmark: _Toc94013607]5. Discussion 
[bookmark: _Toc94013608]Comparison of the electricity tariff between the wind farm and national grid.
To make a comparison on the two different electricity tariffs I will first work out how much the cottages will currently be paying from the national grid. These calculations will be based on the previous assumptions that the standing charge is 23p and the price per kWh is 14.3p. 
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[bookmark: _Toc94013059]Figure 25
The monthly cost the cottages are currently paying to the national grid comes out at £33.09 however, this is just if each cottage was paying for there own cottage. Whereas the wind farm option gives a monthly charge price for paying for the cottages and all the other amenities within Great Orme such as the schools and the hospitals. The monthly cost for the wind farm for the first 10 years comes out to £85.72 as shown in figure 24 which is shown below again:
[image: ]
[image: ]This is more than double than what each cottage is currently paying due to them having to pay for the entire village. However, the price of this will come down after the first 10 years as the hardware costs will be payed back and it will just be the maintenance costs that will required to be payed back monthly per cottage. 





[bookmark: _Toc94013060]Figure 26
The monthly tariff after 10 years goes down to £37.75, this means after the initial 10 year hit the monthly tariff only has an increase of £4.66. The two wind turbines do produce 500 MWh when only 402.5 MWh are needed for Great Orme so there is a possibility to sell on the excess 97.5 MWh. This possibility comes through the Smart Export Guarantee (SEG) scheme which allows energy providers to offer you a price for your excess electricity produced. Below I have a graph showing the price per kWh for SEG in 2021. 
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[bookmark: _Toc94013061]Figure 27 - (Clissitt, 2022)
As shown in the graph above a kWh can be sold for as much as 5.5 pence, this is the figure I will be using to see how much Great Orme could sell the excess electricity for. The money made from this will come directly of the monthly tariff of each cottage.


Below I have shown the potential monthly tariffs for the first 10 years and after the initial hardware costs have been paid if Great Orme did take advantage of the SEG scheme:
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[bookmark: _Toc94013062]Figure 28
[image: ]
[bookmark: _Toc94013063]Figure 29
As shown in figure 28 there is a saving of £4.47 a month per cottage bringing the total to £81.25 which is still a large increase to the £33.09 they are paying currently just for there cottage. However, it is still an annual saving of £53.64 if you do not use the option of SEG. The biggest impact is shown after the first 10 years where just the maintenance costs of the project are included in the monthly costs. The cost of the monthly tariff comes down to £33.28 which is only 19p more to pay for the whole community than they are currently paying just for their cottages.

[bookmark: _Toc94013609]Environmental impact
Advantages
The introduction of wind energy can have a very positive impact on the environment, this is because it is a very reliable source of renewable energy. As wind energy is renewable it is a clean energy source this means it does not release any pollution or produce any waste during its production. This means by replacing other forms of energy sources which use fossil fuels to produce electricity, the amount of carbon emissions can be reduced. (local government association, n.d.)
Reducing the amount of carbon emissions will also benefit the people living around Great Orme, as it would reduce the amount of air pollution. Therefore, the people of Great Orme will be breathing cleaner air reducing the amount of deaths related to air pollution. This will also reduce the stress on the healthcare system. In 2017 there were 23,000 deaths in the UK related to air pollution. (Sarao, 2020)
Another benefit of reducing the amount of Carbon emissions in the air is that it will help the fight against climate change. Slowing the impact of climate change will benefit the environment massively as it is the main cause of environmental damage. Climate change causes droughts, sea levels to rise and drastic weather events such as forest fires. Climate change possesses the biggest threat to our planet and will have a huge impact on humanity if we do not continue to fight against it, this is being shown already with other species who are going extinct and having their habitats ruined. (Hayes, 2020)
Disadvantages
There are some environmental disadvantages to putting wind energy in place, one of these disadvantages is the impact the turbine poses on birds. Due to the wind turbine have big rotating blades for it to produce energy therefore, birds are at risk due to the potential of them colliding with the turbine. If not causing risk due to cause of collision it could affect the current habitats of the bird population causing them to migrate elsewhere. Due to this when installing a wind turbine, it is important to take major migration pathways and important habitats in to consideration. (local government association, n.d.)
Another disadvantage to using wind energy is the noise pollution and visual impact it can have on the local community. With the wind turbine being so large and loud people who live in the local area may oppose to having a wind turbine as they could view it as to much of a hinderance to their community than a good solution for energy production. (local government association, n.d.)
[bookmark: _Toc94013610]6.Conclusion
To conclude I believe that even though there is a high increase initially after the 10, the price does come back down to near enough the same rate after especially if Great Orme were to make use of the SEG scheme. I believe with all the benefits and positive impacts wind energy could bring the initial 10-year increase in monthly payments is worth it for the introduction of wind energy. However, there is a dramatic increase which people may not agree to, so I would recommend offering the people of Great Orme with several different payback options. You could offer a 10 year, 15 year and 20 year payback plan to lower the initial monthly costs. 
I also believe the installation of wind energy in to communities will provide many benefits both for the environment and the people living in them. Providing communities with cleaner air and a source of renewable energy that lessens the impact of global warming on the planet. However, it does come with its issues, such as being an eyesore. This is what I believe will be the biggest challenge for wind energy, getting people to except turbines in their local communities from an environmental point of view.
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Business size Annual usage

Micro business | 5,000 - 15,000
Small business | 15,000 - 25,000

Medium business | 25,000 - 50,000

Price per kWh

14.4p - 15.9p
14.3p - 15.1p

143p - 14.7p

Standing charge
23p - 29p
23p - 28p

23p - 27p

Avg. annual cost

£900 - £2,244
£2,367 - £3,660

£3,774 - £7,234
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Micro business

14.4p-15.9p
Small business 15,000 - 25,000 143p-15.1p

Medium business 25,000 - 50,000 143p-14.7p
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Amount energy per building/light(kWh) total energy per day total energy per week total energy per month total energy per year total energy per 10 years

Cottages 100 6kWh (Per day) 600 4211.538462 18250 219000 2190000

Schools 2 75kWh (Per day) 150 1052.884615 4562.5 54750 547500

Police station 1 100kWh (Per day) 100 701.9230769 3041.666667 36500 365000

Hospital 1 150kWh (Per day) 150 1052.884615 4562.5 54750 547500

Worship houses 2 80kWh (Per week) 22.857 160 695.23375 8342.805 83428.05

Street & Traffic lights 80 1kWh (Per day) 80 561.5384615 2433.333333 29200 292000

1102.857 7740.769231 33545.23375 402542.805 4025428.05

1.1 MWh 7.74 MWh 33.5 MWh 402.5 MWh 4025.4 MWh
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Standing charge (Daily charge)  Price per kWh

0.23 0.143

Standing charge (weekly charge) 

1.614423077

Standing charge (monthly charge)  total energy per day total cost per day(£)

6.995833333 1102.857 157.938551

Standing charge (Yearly charge) 

83.95 total energy per week total cost per week(£)

Standing charge (10 year charge)  7740.769231 1108.54

839.5

total energy per month total cost per month(£)

33545.23375 4803.96

total energy per year total cost per year(£)

402542.805 57647.57

total energy per year total cost per year(£)

4025428.05 576475.71

total energy for 10 year total cost for 10 years(£)

40254280.5 5764757.11
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Average Wind Speed in Llandudno
& Link & Download  Compare History: 2021 2020 2019 2018 2017 2016 2015 2014 2013

windy windy
|
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The average of mean hourly wind speeds (dark gray line), with 25th to 75th and 10th to 90th percentile
bands.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Wind Speed (kph) 26.0 24.1 22.0 187 17.5 165 167 17.7 199 222 240 253
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Cloud Cover Categories in Llandudno
$ Link & Download Compare  History: 2021 2020 2019 2018 2017 2016 2015 2014 2013
cloudier clearer cloudier

100%
90%
80%
70%

overcast

60%
50%
40%
30% mostly cl 70%

mostly cloudy

20% 80%

10% = 90%

0% Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec 0%

[cea ] oty covioveras
o g

o 0% 0%

The percentage of time spent in each cloud cover band, categorized by the percentage of the sky covered
by clouds
Fraction Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Cloudier 68% 65% 65% 58% 54% 52% 48% 50% 54% 61% 65% 67%
Clearer 32% 35% 35% 42% 46% 48% 52% 50% 46% 39% 35% 33%
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Average Solar Panel System Prices

Solar Panel Size Number of Panels Price
3kw 12 £5,000 - £6,000
4 kW 16 £6,000 - £8,000
5kw 20 £7,000 - £9,000
6 kW 24 £8,000 - £10,000
12 kW 48 £11,000 - £13,000

*These prices are estimates based on a system using 250W panels. These figures are intended as
guidance and not as an exact price. We always recommend getting a tailored quote for your property.
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Victron Energy Quattro
48/15000/200-100/100 230V
VE.Bus Inverter Charger

£4,760.34

1069 left in stock

QUANTITY: 1 v

Add to Basket

0 00
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12/5000/220-100/100
12/3000120-50/50 24/8000/200-100/100
24/5000120-100/100 48/10000/140-100/100 | 48/15000/200-100/100
_ 24/3000/70-50/50 | ag/5000/70-100/100 | 43/8000/110-100/100 --
Yes

PowerControl/ PowerAssist

Integrated Transfr switch Yes

ACinputs 2x) Inputvoltage range: 187-265 VAC Input frequency:45 - 65 Hz_Power factor:1

Masimu feed through current (A1 250 23100 20100 26100 2100
INVERTER

Input vokage range (VC) 9517V 19-33V 38-66V

Output 1) Outputvaltage: 20VAC= 2%  Frequency: 50 Hz 0%

Cont.output power at 25°C (VA) (3) 3000 5000 8000 20000 15000

Cont.output power at 25°C W) 2400 4000 6400 8000 12000

‘Cont.output power at 40°C W) 200 3700 5500 6500 10000

‘Cont.output power at 65°C (W) 1700 3000 3600 4500 7000

Pesk power W) 6000 10000 16000 20000 25000

Masimum eficiency (%) 93/94 94/04/95 94/9 9% 9%

Zeroload power W) 20120 30/30/35 /60 © 1o

Zeroload power n AES mode (W) 15015 20/25/30 /40 0 7s

Zero load powern Search mode W) 5/10 10/10/15 15/15 15 20
CHARGER

‘Charge voltage absorption (VD) 144/288 144/288/576 28/578 576 576

Charge voltage float (VDC) 1381276 138/276/552 761552 552 552

Storage mode (VDC) 13.2/264 132/264/528 2647528 528 528

Charge current house battery (3) (1 120170 220/120/70 200/110 140 20

Charge current starter battery (A 4(12V and 24V models only)

Battery temperature sensor Yes

GENERAL
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Total power(kW) Total power per dayTotal power per week  total power per month

46.0 322.6 1397.7
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Quantity

£209.99

Including VAT & Standard Delivery
Express Delivery Available

Price (Each)

HZOS5C)
£199.98
£194.98

£184.98
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Pos. load Neg. load

2 BATTERIES IN SERIES = 24V
BETWEEN POSITIVE AND NEGATIVE
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Parallel Connection
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Product Cost

Cost of wind turbines £476,000

Cost of batteries  £4,439.52

Cost of inverters £95,206.80

Total hardware cost £575,646.32
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new

Wind Turbine Technician (Mechanical
and/or Electrical bias)-...

Natural Generation Ltd 3.5 %

Narberth SA67 7ET

£30,000 - £40,000 a year
> Easily apply to this job

o Experience of working on wind turbines.

o Experience of other engineering disciplines (e.g.
mechanical trade such as car mechanic, or
electricians with mechanical...

4 days ago
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Product/Person Cost

Maintenance Technician 1 £13,998

Maintenance Technician 2 £13,998

Spare parts £17,300

Total annual maintenance cost £45,297

Total maintenance cost over a 10 year period £452,968
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Capital cost over a 10 year period Cost

Total hardware cost £575,646.32

Maintenance costs £452,968

Capital cost £1,028,614.32
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Monthly Tariff cost 

Cost

Capital cost £1,028,614.32

Total yearly payback amount £102,861.43

Total monthly payback amount £8,571.79

Monthly tariff per cottage £85.72


image28.emf
National grid monthly tariff

Per cottage Cost

Standing charge per year 83.95 £     

Charge for 6 kWh a day yearly 313.17 £   

Yearly total cost per cottage 397.12 £   

Monthly Cost per cottage 33.09 £ 
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Monthly tariff after 10 years

Cost per cottage  Cost

Annual maintenance cost £45,297

Yearly cost per cottage £452.97

Monthly tariif per cottage £37.75
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SEG Tariff (pence/kWh)

Smart Export Guarantee Tariffs 2021
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Intial Monthly Tariff cost With SEG

Cost

Capital cost £1,028,614.32

Annual SEG savings £5,362.50

SEG savings over 10 years £53,625.00

Total payback amount £974,989.32

Total yearly payback amount £97,498.93

Total monthy payback amount £8,124.91

Total monthly tariff per cottage £81.25
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Monthly tariff after 10 years with SEG

Cost per cottage  Cost

Annual maintenance cost £45,297

Annual SEG savings £5,362.50

Total annual cost £39,934.50

Yearly cost per cottage £399.35

Monthly tariff per cottage £33.28
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