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[bookmark: _Toc39148135]Introduction
In this assignment I will be calculating the cost of the village using a tariff from a electrical company that supplies power over a 10 year period I will look to do this on excel spreadsheet, for task 2 I will then  go onto designing the wind farm with firstly discussing where the wind farm will be placed in lledr valley , knowing where a high enough wind source is coming from I will be able to use formulas to help me work out the mp/s of the wind using this data I will then be able to work out which turbine would be best at the rated wind speed and whether the wind turbine can survive at the windiest points of the year and whether there times of the year where it won’t be used.
For task 3 from all the information gathered from task 2 I will make sure to leave links to each component as I could use the weblinks to then find out the price of each item I realise that there is a 3% maintenance cost of this per year that will need to be added into this some. There will also be part time staff that I will look to pay over a 25-year plan as I know the turbines should last around that time. But will also do over 10 years to meet the criteria
For task 4 I will go on to calculate an appropriate tariff that will be given to each cottage over a 10-year payback scheme. There is 0% interest of this, but the farm should still for around 15 years after the payback scheme has been completed. using information from task 1 and 4 I will be able to do task 5 which asks me to discuss the comparison of the cost of electricity tariff, after cost recovery 
Lastly, I will then go onto discussing the environmental impact to the positives and the negatives and also my own opinion and leaving anything I think is relevant within appendix 1 and 2.

[bookmark: _Toc39148136]Task1
Task 1 has asked me to calculate the cost of the electricity supply by the national grid for a period of 10 years and to assume a fixed electricity rate.

[bookmark: _Toc39148137]Tariffs
These are a few different tariffs for electricity tariffs are what companies charge per kwh 
	ll Online Mar 2019
	12.499 pence
	£83.15

	Price Promise March 2019
	12.827 pence
	£87.86

	Better Energy Fixed
	12.978 pence
	£85.78

	Better Energy Fixed (all online)
	12.978 pence
	£85.78


The one highlighted is the one I will be using I have chosen the cheapest one as I would like to see what the cheapest is over a 10-year period and see if I was be able to beat the price.


[bookmark: _Toc39148138]Calculations
The difficult one was the church as it gave us it how much power is used over a week to simply fix this divide by 7 and the answer will be the energy over 1 day 
Energy over a week for a church is 80kwh dive by 7 (7/80=11.42857143kwh)

[image: ]
This is my excel spreadsheet where I was able to put all the information gathered from the assignment, I was able to work out the total energy needed using that information I was able to find out 1 year and also using that able to find out over 10 years I was then able to convert from KWH to kw.
Energy demand for a day (e1) =6 kwh x100 houses +80kwh x2 churches /7 +50kwh x4 community centres =822.8571429kwh
Power demand for a day (p1) = E1/24 = 34.28571429kw
Energy demand for a year (e2) = E1/365= 300342.8571kwh
Energy demand for 10 years (e3) = e2 x 10 = 3003428.571kwh
[image: ]
The total cost over 10-year period will be £375,398.54 the above screenshot shows the formulas used. this is calculated as follows:
	ll Online Mar 2019
	12.499 pence
	£83.15


using excel I was able to do a simple sum of tariff x the kwh over 10 years (energy)
12.499*3003428.571 = 37539853.71
	total cost over 10 years(pence)
	total cost over 10 years(pound)

	37539853.71
	£375398.54

	



	



[bookmark: _Toc39148139]Task2
Task 2 has asked for me to design a wind power system the way I am going to tackle this problem will be to check how the wind speeds are in north of wales in Lledr valley this will then allow me to pick the most suitable turbine.  The turbine will differ in multiple different ways. This is because of the wind speed that differs in different parts of the UK; you usually see wind farms near coastlines as they have high wind speed. The reason they differ is that some wind turbines are more efficient in different areas; the difference can be the blade length, blade shape (profile), blade pitch and blade materials.
(vortex, 2019)
this link is to show where the highest average wind is and also to show you where the off grid turbines will be placed ill be doing research on the area working out the average wind speed for the exact area needed and changing it over to mps to find the ideal turbine using this information I stored all information using excel and gathered 3 readings from each month and to get a average. With the average which will be in mph I will then transfer over to mps which I can then find the best “rated power” for my wind speed.
[image: ][image: ]
This is showing where lledr valley is and the wind farm at 100m high, this is showing around 9.2 -9.7 as an average. Using this we can work out what wind turbine we can use and even calculate the cost of the wind farm when found the suitable wind turbine. 
[image: ]
This shows the average speed at different times of the month the second graph shows that the wind direction is mostly from the west. So, we will try and optimize the wind generated from the west.

[bookmark: _Toc39148140]Average wind speed yearly
Average wind speed earlier is a easy way of spotting where in the world the best place would be to have the turbines/farms , checking on a early statistic is all well and good , but the more years you take a average from the better understanding you will have for what energy will be produced from the farm or a singular turbine , for this assignment we have been asked to complete a off grid wind farm , that will be able to supply the demand needed we can see by the graphs that the summer time will produce less wind creating less power . so when we are making the turbines we will know exactly the amount needed depending on the least windiest month, as long as you can keep up with the kw needed.
Using this link: (vortex, 2019)
I was able to take 3 readings for each month and take an average which was in mph.
[image: ]
To do this I took 3 wind speeds in MPH for each month then divided by 3 to get the average
 in mph
I now need to convert over to MPS you do this by:

Using this I could then look to find the turbine needed for my design, the turbine I need will have to be around:
	yearly average wind speed (mph)
	19.98343444
	mph

	covert to metres per second=
	8.939999998
	mps


 
So, I need to look for a turbine with a rated power of about 9 mps






[bookmark: _Toc39148141]Wind turbine

There are 2 main different types of wind turbines, the main difference between them both is 1 is on a horizontal axis and the other on a vertical axis, the vertical turbines are hardly in use anymore so I will be using the horizontal. The main reason for using a horizontal is also that the electricity generated from horizontal is a lot greater.

[image: ][image: ]

Turbines being used in Gwynt Y Mor are in the sea. This is because the wind levels are higher on the coast than mainland. We could also design ours for the coastline with a substation just in from the coastline. Gwynt y mor also cost 2 billion as a whole to build

"The offshore facility will produce 1,950GWh of clean energy a year, which will be sufficient to power 400,000 households." The wind farm is situated in water depths ranging from 15m to 30m. It uses 160 Siemens SWT-3.6-107 wind turbines rated at 3.6MW each.”
[image: ]
C&F Green Energy 15kW 8m/s 43,400kWh 13.1 20m.
I got this from :  
I spent around 2 hours checking different websites for different turbines and I especially liked this one as according to: 
This is a wind farm in north wales not far from this lledr valley, and they are using these siemens =swt 3.6 mw. I came to realise pretty soon that this turbine was not going to be useful as half the year it would never reach its rated power so I came across a turbine with a C&F Green Energy 15kW 8m/s 43,400kWh 13.1 20m. (2020, 2020)
[image: ]
From this diagram I can see that at 10 mps it will generate around 20kw
Ill be using the CF20 as this has the highest amount of potential energy back. All information gathered from : 
[image: ]
Using this I could get an average max power per day kw which is shown above 
	1 day (total power) (kw)

	34.28571429


Looking at the month where there is the least amount of wind (June) I know can work out how many turbines needed
Turbines needed =
[image: ]
Total KW needed for 1 day would be 35kw if rounding up. if rounded up to make sure each month will have enough supply for the demand. The only month that will come close to not meeting demands would be June which the max output from the turbines would be around 39kw allowing 4kws in case of a sports event or anything that could cause I large demand for power. With all the other months ill be planning on safely storing the extra power and looking to sell it back off to the national grid as its not needed as we’ve hit our demand. The graph above explains all calculations 




[bookmark: _Toc39148142]Turbine being used

	turbines needed 
	average max powerper day kw
	average power left over kw
	average power left over kwh

	3
	59.1
	24.81428571
	595.5428571

	3
	45
	10.71428571
	257.1428571

	3
	44.1
	9.814285714
	235.5428571

	3
	45
	10.71428571
	257.1428571

	3
	42.6
	8.314285714
	199.5428571

	3
	39
	4.714285714
	113.1428571

	3
	44.7
	10.41428571
	249.9428571

	3
	45
	10.71428571
	257.1428571

	3
	47.1
	12.81428571
	307.5428571

	3
	46.2
	11.91428571
	285.9428571

	3
	56.4
	22.11428571
	530.7428571

	3
	59.7
	25.41428571
	609.9428571



	“”” Can’t seem to move this from the assignment “””
	

	
	

	Cut-in wind speed:
	1.5 m/s

	Rated wind speed:
	9.0 m/s

	Cut-out wind speed:
	15.0 m/s


[image: ]
This is a diagram explaining the process that I will be undergoing to make the wind farm a success it includes:
· 3 x wind turbines
· 1x off grid rectifier
· 3x lead acid batteries 10kw
· Off grid inverter 
· Wiring 
[bookmark: _Toc39148143]Blade length
[image: ]
As you can see via the graph the bigger the diameter of the blade the more power can be generated typically you would want all wind turbines to be the biggest size possible but that isn’t always possible down to cost.

	Diameter:
	13.1 m

	Swept area:
	135.0 m²

	Number of blades:
	3

	Rotor speed, max:
	90.0 U/min

	Tipspeed:
	62 m/s

	
	

	
	

	
	

	Power density 1:
	148.1 W/m²

	Power density 2:
	6.8 m²/kW



[bookmark: _Toc39148144]Blade shape (profile),
[image: ]
The blade profile is designed with curved blade this allows wind to be used to its full potential , there is many different types of profiling and they all depend on the area and the speed your looking for , areas with higher speeds the other would most likely use to different blade profiling as each profiling is effected different depending on any small interference whether 1 place having greater low pressure , or a different angle of attack , I got this diagram from the above like as it is a good way to demonstrate how the blades shape has effects on the overall turbine. The thin blades also allow the blade to cut through the aerodynamically, allow the speed to be greater just because of the shape. 
[image: ]
[bookmark: _Toc39148145]Blade pitch
[image: ]
The blade pitches are always at some sort of angle this is because you gain faster rotational gain. Typically, blades are tilted around, this is also what maximizes the output of your design so its crucial you get the right degrees for your blade pitch 
V relative = vwind - vblade
[bookmark: _Toc39148146]Blade materials (weight)
[image: ]
The wind turbine only has 3 blades this is because one blade will be in the horizontal direction, its resistance to the yaw force is counter balanced by two other blades. In basic terms this means that this shows the best combination of high rotational speed but also at a minimum stress level. All blades will weigh differently depending on the size of the turbine.
[bookmark: _Toc39148147]Nacelle
[image: ]
The nacelle is the part that connects both the tower and the blades inside the casing will include a generator gearbox drive train and brake assembly but we wouldn’t be able to create any electricity from just the blade moving  this is because the rpm is way to slow, so using a gearbox the gearbox will be set to the correct settings for maximum returns. all connected to the generator which is then connected to the break, this is what is meant by cut off, the break will activate when it hits that speed. This is also where it turns the kinetic energy into mechanical energy that’ll turn the generator that produces the energy
[bookmark: _Toc39148148]Hub
The hub is designed that if wind was coming from the front of the turbine that the hub would deflect it across the blades making the turbine rotate. this also allows the connection of the blades to the main shaft and to the rest of the drive train. these are generally made from steel the shape is also used as a protective device to the turbine it deflects any interference from lightning
[bookmark: _Toc39148149]Tower
	Hub height:
	20 m

	Type:
	-

	Shape:
	-

	Corrosion protection:
	-

	Manufacturer:
	-


The tower for the turbine is also going to be made from steel in a conical tubular tower. This is your average tower you would usually see on a wind turbine. Only disadvantage I have found to using this is that it fails to meet requirements of wind turbines 90 meters, but because our tower is only 20 meters it shouldn’t impact the build. 

[bookmark: _Toc39148150]Task3
[bookmark: _Toc39148151]Inverter
Basically, the generated power cannot go straight to the consumer thus having to put through a inverter. The method typically used is to integrate the alternating currents and then changes to the battery then supplying it to the ac load through the off grid inverter, this is the need for a inverter, based on previous calculations , the converters able to withstand the daily maximum load power.
The typical efficiency for an inverter is 80% thus I will also be using 80% for my inverter and by the same efficiency of the depth of discharge of the battery

[bookmark: _Toc39148152]Battery calculation
My batteries will need to store the amount of energy on the windiest month/day so looking at me excel spreadsheet I can see that I will need. The battery I will be using for this will be a VRLA battery which is a more advanced version used of the lead acid battery, it stands for valve regulated. I am using this battery as it is maintenance free and have high efficiency  at low costs.
A=(P×T)/(DOD×EIN×EBA×VB)
Ais the amp-hour capacity of a battery bank, P is the power required for the rural village, is the working days (between 2-5 days), DOD is the depth of discharged of the battery, EINis the efficiency of the inverter, EBA is the efficiency of the battery bank, and VBis the battery rated voltage.
(BatteryUsed, present)
A = (34.2*5)/ (0.8*0.8*0.9*2) =148.4375
 rated current=1900A  
Batteries needed = rated current/ A
Batteries needed = 1900/148.4375=12.8
Batteries needed =13 
[bookmark: _Toc39148153]Costing
The turbine I will be using will be the 15kw pole mounted which costs 100k per each
[image: ]
[image: ]
With all the costing done I can know look to see how much the maintenance is going to cost for the given project, when we find out the maintenance cost, I should be able to work out how many years it should take me to pay it back. Next, I’ll be looking to show how much the maintenance cost will be on top of the finishing total. This total will be over 25 years because I believe that my farm will be able to sustain for the 25 years  
[image: ]
Adding the 3 % maintenance charge over a 25 year long period including the breakage of any one of the components other than the turbines have been taken into considering , this is because the system needs to be working in peak times , the full cost to power 200 houses and 2 churches and 4 communities centres will be around 1.1 million pounds next we will look how many years this will take to pay back , finding this out I’ll be able to see if my farm is efficient enough for the real world as if it isn’t able to pay back the cost over the 25 years where the turbines may not last or any more years leaving us in debt.



[bookmark: _Toc39148154]Maintenance cost 
[image: ]
This is the maintenance needed per year and the column next to it would be the total cost off each component over 25 years the system is over 25 years as the turbines have a life expectancy for 25 years for over 10 years the total cost would be for maintenance:
	maintenance over 10 years

	 £                                                        23,145.38 




	finishing total
	 £                                            1,136,058.23 





[bookmark: _Toc39148155]Task4
Task 4 is asking to calculate an appropriate tariff for each cottage, church and community centre the pay back period for this project would be 10 years at a 0% interest have done my calculations for both 10 years and 25 years as the system life expectancy has been taken into consideration and will last for the 25 years. I will explain through the excel spreadsheets I have put together.
[bookmark: _Toc39148156]Payback period
[image: ]
So, as I know that the system that I am using taking into consideration of maintenance costs which are around 3% of hardware costs. This allows me to run this system for 25 years without fail as long as the life time expectancy is reliable for each component, this meaning if I was to do this over 10year  pay back system I would then be in 15 years of profit from the wind farm, the profit margins are very large and would make enough back that I would be able to build another one elsewhere , if I was looking to expand the farm to double the size I would look to make a profit of around 1.2 million so I could then  maybe produce the same amount of energy in a different place depending on wind levels etc. if all calculations have been done correctly and everything has been looked into , there could become problems thought the 25 years maybe from heavy rain or being cold making a component not work could cause major problems with the generated power but also on the profit margins , with the profit margins being 1.7 mill I would be able to copy the exact farm and place it in a different place with near enough the same average of wind , this would cost a further 1.2 mill leaving me with 500k ,
[image: ]
 I could then use this money to make sure that the farms are maintained throughout their 25 yearlong plans as I know that if I am able to create another after the 25 years.
I feel as that both my church and community centres are very expensive for electric but that’s down to the amount of energy being used in the buildings compared to what is happening in cottages where they are only using 0.25kw per day.
[bookmark: _Toc39148157]tariffs
Typically, a normal user would be around 11p to 16p per kwh of electricity.
[image: ]
I have worked out 3 separate tariffs per kwh used as a community centre will be using far more than a church making it unfair for them to pay the same, 
[bookmark: _Toc39148158]Task5
[bookmark: _Toc39148159]My tariff
[image: ]
[bookmark: _Toc39148160]Suppliers tariff 
	ll Online Mar 2019
	12.499 pence
	£83.15


(hub, 2018)
as you can see from the above, the average tariff is around 12 pence per kwh while mine is on average is 27p depending on the building it is. But the main difference would be the upfront cost of 83 pound which mine wouldn’t have leading it to be more expensive monthly 
Over 10 years The final amount that my full wind farm cost was 1.1 million, and the price over 10 years for cottages via the national grid tariff was 375k the full amount expected from the cottages was 829k which is nearly double what the amount they were going to be charged under my little off grid wind farm.
[image: ]
The reason for the national grid charging so much can be down to that all energy that we do use per kw might not even be generated in from the country , we tend to buy off certain countries like France when in need , leading us to pay for the electricity having a direct impact on the tariff done by the national grid.
With the cost recovery we think that the national grid would have maybe a similar 10-year plan maybe even a 5-year plan to make sure that the farm is paid off without having any faults within the farm.  
[bookmark: _Toc39148161]Explanation
The national grid could use this idea but do it on the scale of maybe 10-20 wind turbines , it seems that each turbine can produce a sustainable amount of energy at a cheap cost , you would be able to save costs elsewhere leaving the overall cost to be less making the tariff become less , the problem with this is that the demand needs to be there.
I believe that the difference between my off-grid farm and the national grids tariff are that the national grid can also do this on a bigger scale than what I have got with 3 turbines, the bigger scale your able to produce energy the cheaper it can become. As the most expensive part of a wind farm is usually the turbine the more turbines added the more efficient your system is and the cheaper, I would have been able to do it the cheaper the tariff would have been.
I also don’t have a upfront cost needed , but even so I think the difference that per cottage would need to pay would be a lot less under the national grid, the problem is the tariff is forever changing also , so in 10 years’ time the tariff could of doubled because of the lack of energy being produced causing electricity to massively jump , with the off grid wind farm as long as there’s winds , and there batteries there to store the excess , we will be able to either sell off the energy back to the grid or store for when we haven’t got wind.
[bookmark: _Toc39148162]Hydrogen-heating
While doing research on how to tackle the excess energy I came across an article: 
(striki, 2006)
This explained that the energy not being used was being turned into hydrogen the process seemed simple and cannot understand why it hasn’t been utilised. The idea is that  they gain energy from a turbine , to then pass through a inverter to be stored  in a battery bank, this battery bank is then used to run a low pressure electrolyser , the electrolyser then splits into water molecules which give you hydrogen and oxygen, its then stored in low pressure propane tanks, this is only phase 1 , phase 2 is going to be increased efficiencies and economic viability of the system.
By using this design for our farm, we could then use the excess energy and convert it to hydrogen then, also providing heating for the churches and community centres.  Also, with the way the world is moving forward cars can now be run on hydrogen, this meaning there can be a high demand in the next few years for hydrogen already having 1 foot in the market with this design.
It states that Mike Strizki does not pay no energy bills and actually sells the excess electricity, he has his own geothermal setup in his house providing heating we could implement the geothermal design throughout the village leaving the village not needing to pay for their heating. his system produces back to the grid for usually 7 thousand to 20 thousand a year with a 21kw system while ours is rated at 39kw where the wind speeds are at their lowest.
The only emissions that will come off this design would be medical grade oxygen which could potentially be another way of profit. And chemically pure water 
[bookmark: _Toc39148163]Task6
[bookmark: _Toc39148164]Environmental impact of using wind 
Wind still has a high impact on the environment, this is not through pollution this is through animals dying and losing their habitats forcing relocation or death. they do say that the farm can still be used for likes of farming and grazing. It has been said that wind turbines have been linked to bird and bat morality according to: (siegle, 2009)
Also, in the same article it gave information about how the offshore turbines seemed to have a lower morality rate, they think this because bats rarely go over the sea. While birds just seem to have a lower morality rate with no given explanation. 
There has also been research done into whether it has health problems from just living near them. No studies I have been able to find have said they have any links to health problems including dizziness hearing loss etc. 
	


[bookmark: _Toc39148165]Mitigation 
Mitigation is something that a I company will do before placing the turbines onto a field this is how you lower the morality rate. It’s basically the effort to reduce the death of animals. They will look to relocate the animals. You can use mitigation sheets to understand the different threats you could come up against 
[image: ]
(abbasi, 2014)
[bookmark: _Toc39148166]Compared to fossil fuels 
If we are looking at it from the point of view where we could use renewable energy over fossil fuels and other harmful substances then I believe in that aspect that wind has a lot less factors that would impact the world compared to oil coal etc, wind creates little to no harm to pollution levels but do create problems for habitats of animals.
The difference between fossil fuels is fossil fuels burn different types of fossil fuels meaning we would eventually run out of it as well as polluting the world, but all being done at a lot cheaper cost than wind , when you compare the costs and the energy produced wind doesn’t come near .some of the deadly gases that come from fossils fuels include nitrogen oxides and sulphur dioxide which has been known to cause human health problems 


[bookmark: _Toc39148167]Advantages and disadvantages 
(bryne, 2017)
from the link above there are multiple different problems that can occur from wind 1 being that you could go a full month without any or maybe have a really windy month where there is sometimes the turbines just cannot work as of their cut in and cut off to keep them safe .
From using other countries as an example, the main problem with wind and using it as a more environmentally friendly is that wind is something us humans hardly have control over, so in my opinion its really inefficient for the price and size these turbines have to be , the better alternative would be nuclear the reason for this is nuclear doesn’t produce much greenhouse gases , they use bunkers for safe storage of used uranium so that there is no radiation exposed to the world with a higher amount of generation compared to the turbines , doing research , the French are using nuclear plants over the wind , this is why they are currently one of the leading countries in power and energy generation , they also sell off a big amount of their electricity as there able to do so because they can control how much energy is generate.
The biggest disadvantage to wind turbines is how many turbines we would need to fully cope with the UKS demand, the initial upfront cost would be impossible to pay for and whether we would have enough high wind areas to do so. This will leave with turbines creating visual pollution everywhere can be noisy depending the distance, the wind also fluctuates so it’s a gamble to place all your electricity onto 1 renewable source. 
[bookmark: _Toc39148168]Formulas
These are to show the formulas that I needed to use as I worked through me excel spreadsheets, I found it easier to do it over to but even so was overlapping them both. The excel spreadsheets also have links for all products bought. 
[image: ]
[image: ]
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[image: ]

[bookmark: _Toc39148169]Conclusion
Using multiple online websites that will be found in reference table firstly I was able to find out the average tariff so that I could work out how much the city would need to pay over so many years using kwh and working out what the daily use of electricity was.
I next went onto find the area with the greatest wind to try and generate as much energy as possible to keep it efficient. using the MPH, I was able to change this over to be MPS, using this I was able to find datasheet with the cut in cut off and rated power, using these I could identify a turbine that would fit this area.
Using the turbine I know had to look out a design for the farm so I ended up creating one on draw.io , adding all key components on after I identify what components were needed I then went on to find the price for each components linking and saving on a excel spreadsheet , using this I was able to work out how many years each component would last and see how many times I would change within 25 years as the turbines should last for that set amount of time , using a battery calculation I was able to find the correct battery needed at when the most energy was going to be stored. 
To conclude on my assignment the assignment will show the  demonstration off what a off grid wind farm has the potential to do , showing the key differences between whether off grid is better than being attached to the national grid I think from my experiment it would be a cheaper alternative in the short run to go with the national grid while on the other hand if you do have the money to invest in wind farms id 100% agree with it as it is a safe and economical way of thinking and approaching things , the system was designed so that it would be paid back over 10 years but looking at the results you could potential up the amount need and maybe change it to be a 7-8 year pay back causing a increase in profit which is what you would like to see.
The biggest factor in this assignment was the wind turbine as there are so many different types of turbine trying to find the most efficient became difficult, cost is always a big issue so tried to keep the cost down where I thought it was necessary.
Finally to finish off, I listed a bunch of advantages and disadvantages from and environmental aspect and gave my opinion where as much as it’s a safe renewable energy I don’t believe the payback from compared to a nuclear is worth the risk , as with nuclear you know you can run at any point but with wind obviously reliant on wind itself.
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[bookmark: _Toc39148173]Appendix 1
(dehn, 2018)
for a wind turbine to be safe using protective devices to stop any surge like lighting going through the turbine making it short circuit or worse blow up.
Conductor material 
Round wires, strips and cables of different materials and diameters according to en 62561-2
Hvi lighting protection
High voltage resistant insulated hvi, basically used to keep separation between conductive parts , but mainly used to defer lightning
Connecting components”Clamps for combining round and flat conductors and for connecting structural elements. Expansion, bridging and test joint components for connection to the earth-termination system”
[bookmark: _Toc39148174]Appendix 2
“Wind energy is not the answer to Ireland’s emission problem”
I got this from: (bryne, 2017)
even though the case study is about a north wales village this is to show that other countries elsewhere have tried using wind as a better alternative to try and tackle the emission crisis. 
“Wind turbines spread over some of the most beautiful parts of Ireland save a paltry 3 to 4 per cent of overall CO2 emissions according to the SEAI (2.4 million tonnes) and less according to other analysts.”
The percentage change from using other alternatives to wind has only saved between 3-4 % within Ireland, this I without taking into consideration how much the set-up cost, and the payback time 
“Wind energy generation is heavily subsidised. The Public Service Obligation paid to the wind industry reached€240 million this year. The dispersed nature of wind farms and their intermittent output requires the electricity grid to be upgraded at an estimated cost of €3.5 billion”
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To be eligible for payments through the Feed in Tariff, your wind turbine must be certified under the Microgeneration

Certification Scheme (MCS) and the turbine must be installed by an MCS-certified installer.

MCS-certified wind turbines below 15kW
This information has been extracted from the manufacturers’ websites and technical data sheets during April 2012
Please note that we are not responsible for the accuracy of the data presented.

For the latest list of certified turbines, and turbines 15kW and over (to 50kW) if you have a suitable site for a larger
turbine, check the MCS wind turbine product database.

Click on the name of any of the turbines to find out more at the manufacturer's website.
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Rated power Dower

eter of blades  Tower height

Power ratings
You will notice that the rated powr (in kW) of different wind turbines is given at different windspeeds measured in
‘meters per second (m/s). This makes it difficult to make a side by side comparison of the likely output of one wind turbine
compared with another even if both state that their rated power i, for example, 5kW. To overcome this problem
RenewableUK introduced the Small Wind Turbine Performance and Safety Standard. As part of the MCS approval process
the approved wind turbine has to be measured against this standard. This will result in additional information being
available in the form of a summary report which will help you assess the likely performance of one turbine agains
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One other thing that you will need to take into account before instaling a wind turbine on your premises is the efect that it may have on the property price. There is not much evidence currently
available that having one installed with have 2 large adverse effect but  lok may depend on how effcient your system i. OF caurse. it will also depend on your location. I your wiind turbine is on
farmland and producing a good retumn it is more liely to add value to any sale. If you have a roof mounted system that simply takes the edge off your energy bill, you might find that aesthetic

principles come into play but fortunately tis easy to remove.

The table below gives you a rough idea of the initial costs of small domestic wind turbine systems:

Systemsize Indicative system Approx. yearly
cost system output*
“Back to top KW (roof-mounted) | 52130 1758kWh
15kW (pole- 59000 2608KWh
mounted)
25KW (pole- 517000 4408KWh
mounted)
5KW (pole-mounted) | $32000 8900kWh
1BKW (pole- $64000 21508kwh
mounted)
15kW (pole- 510000 36000kWh
mounted)

“We have assumed the average US wind speed of 5.6m/s o the sake of ilustation, The actual system output i predicated upon a large range of factors. Larger, higher output turbines also tend to

be mounted at greater heights, where wind speeds are higher

Depending on the type and siz of the turbine, there are also annual system maintenance costs which ane must bear in mind, though these tend to be relatively small. Since they rely on relatively
simple mechanical processes, the turbines themselves tend to have a long e, and typically come vith a service warranty period of 19-20 years. Ifthe wind turbine system contains batteries for

the storage of the elecricty generated, these will probably need to be replaced around every 5 to 18 years
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Over 10 years
The final amount that my full wind farm cost was 1.1 million ,
The reason for the national grid charging so much can be down to that all energy that we do use per
kw might not even be generated in from the country , we tend to buy off certain countries like
France when in need, leading us to pay for the electricity having a direct impact on the tariff done
by the national grid ,
With the cost recovery we think that the national grid would have maybe a similar 10 year plan
maybe even a 5 year plan to make sure that the farm is paid off without having any faults within the
farm.
Task6
Environmental impact of using wind
“Wind energy is not the answer to Ireland’s emission problem”
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to the wind industry reached€240 million this year. The dispersed nature of wind
farms and their intermittent output requires the electricity grid to be upgraded at
an estimated cost of €3.5 billion”

From using other countries as an example, the main problem with wind and using it as a more
environmentally friendly is that wind is something us humans hardly have control over, so in my
opinion its really inefficient for the price and size these turbines have to be , the better alternative
would be nuclear the reason for this is nuclear doesn’t produce much greenhouse gases , they use
bunkers for safe storage of used uranium so that there is no radiation exposed to the world with a
higher amount of generation compared to the turbines , doing research , the French are using
nuclear plants over the wind , this is why they are currently one of the leading countries in power
and energy generation, they also sell off a big amount of their electricity as there able to do so
because they can control how much energy is generated ,

formulas

Conclusion

Using multiple online websites that will be found in reference table firstly I was able to find out the
average tariff so that | could work out how much the city would need to pay over so many years
using kwh and working out what the daily use of electricity was

I next went onto find the area with the greatest wind to try and generate as much energy as possible
to keep it efficient. using the MPH | was able to change this over to be MPS, using this | was able to
find datasheet with the cut in cut off and rated power, using these | could identify a turbine that
would fit this area.

Using the turbine I know had to look out a design for the farm so I ended up creating one on draw.io
, adding all key components on after | identify what components were needed I then went on to find
the price for each components linking and saving on a excel spreadsheet , using this | was able to
work out how many years each component would last and see how many times | would change
within 25 years as the turbines should last for that set amount of time,,
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to the wind industry reached€240 million this year. The dispersed nature of wind
farms and their intermittent output requires the electricity grid to be upgraded at
an estimated cost of €3.5 billion”

From using other countries as an example, the main problem with wind and using it as a more
environmentally friendly is that wind is something us humans hardly have control over, so in my
opinion its really inefficient for the price and size these turbines have to be , the better alternative
would be nuclear the reason for this is nuclear doesn’t produce much greenhouse gases , they use
bunkers for safe storage of used uranium so that there is no radiation exposed to the world with a
higher amount of generation compared to the turbines , doing research , the French are using
nuclear plants over the wind , this is why they are currently one of the leading countries in power
and energy generation, they also sell off a big amount of their electricity as there able to do so
because they can control how much energy is generated ,
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o 4 ks to keep it efficient. using the MPH | was able to change this over to be MPS, using this | was able to
B Environmental impact of using wind find datasheet with the cut in cut off and rated power, using these | could identify a turbine that
- Formulas would fit this area
9 Conclusion
" e— Using the turbine | know had to look out a design for the farm so | ended up creating one on draw.io
g At , adding all key components on after | identify what components were needed | then went on to find
“ the price for each components linking and saving on a excel spreadsheet , using this | was able to
E work out how many years each component would last and see how many times | would change
@ within 25 years as the turbines should last for that set amount of time,
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Conclusion

Using multiple online websites that will be found in reference table firstly I was able to find out the
average tariff so that | could work out how much the city would need to pay over so many years
using kwh and working out what the daily use of electricity was





