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[bookmark: _Toc41388140]Introduction 
In this assignment, I am asked to design, solve and deals with realistic renewable energy problems. As an Electrical and Electronic specialist, I am going to design a small off grid wind power plant system that can provide self- sufficient electrical power to the village. 
Firstly, I am going to have a look of the place where I am required to place the wind turbine, then  I am going to do some calculations to get the total power that needed in lledr valley where I am required to place the wind turbine, for 10 years. Then I am going to make some research about the wind speed of the area to use it in my calculations. 
Furthermore, I am going to have look for different wind turbines from different companies and calculate the power that it is going to generate using the formula that we got from the lecture. 
Then find an inverter that convert the DC power that I got from the wind turbine to AC current. Furthermore, look for battery bank that saves the extra power that I got from the wind turbine.
In addition, calculating the total cost of the whole system and finally discuss about the advantages and disadvantages of the wind turbine.




















[bookmark: _Toc41388141]Calculation 
	
	Cottage 
	Churches  
	Community service Buildings 

	Number 
	100
	2
	4

	Kwh 
	6kwh
	 11.429kwh
	50kwh

	Number* kwh 
	600 kwh a day
	22.858 kwh a day
	200 kwh a day



Then I am going to add all the result together:

To the total power of the village per hour:
 
To find the power spend in a year I am going to time the result for 1 hour to the number of hours in year.

We want to get the power for 10 years so I am going to time the result above by 10 
















· The average unit rate for electricity in the North of Wales is 15.18 P. (ukpower, 2020)
· The average standing charge for electricity in the North of Wales 21.53 P. (ukpower, 2020)




	unit rate 
	daily average 
	standing charge 
	days 
	years 
	total price 

	£0.15
	822.86
	£22.82
	365
	10
	£539,220.03

	
	
	
	
	
	





[bookmark: _Toc41388142]Total average wind speed for North of Wales 
By using (thebayweather, 2020) I was able to work out the yearly average wind speed in north of wales by adding up the highest average wind speed of each month and then divide it by 12.
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(thebayweather, 2020)



















[bookmark: _Toc41388143]Wind turbine 
I have looked online for a wind turbine specification and I am using the specification of the H12.0-50Kw wind turbine to calculate the wind power. (raeng, 2020)
H12.0-50000W is a standard HUMMER smart wind turbine, which is excellent in generation, stable in performance and efficient in operation with a range of high-end technology and refined material.
[image: ]
(allwindturbine.com, 2020)





· Wind speed (v): 6.5
· the Density of Air is 1.225 kg 
· Area = 











	









[bookmark: _Toc41388144]Another Calculation using different company 
In this calculation I used (usasolarwind, 2020) this website specification as guide to do the calculations and see if I can you this wind turbine for the village after failing to get the power wind requested in the last wind turbine specification.
[image: ]

By predicting that the Cp is 0.45
Area = 
Area = 
Area = 







[bookmark: _Toc41388145]Wind Turbine Components 
I looked up for the wind turbine and used (Wind Turbine Components and Functions, 2020)
· tower:  
 The tower holds the wind turbine as the physical structure. It supplies the rotor, blade, nacelle and other wind turbine components. The wind turbine tower hight usually is between 50- 120 m and made of concrete or reinforced steel.
· Blades:
     The blades are physical objects that are mechanically designed to help absorb full wind      strength at a wind speed of about 3–15 m / s in regular service.
· Rotor:
   The rotor is the rotating part for the wind turbine. It converts the wind energy to the shaft. The rotor hub holds the blades of the wind turbine while being attached through the low-speed shaft to the gearbox.  
· Gearbox 
The Gearbox is a mechanical component used to increase or decrease the speed of rotation. The gearbox is used in wind turbines to control generator rotational speeds.
· Generator 
Which is a components that convert the mechanical energy to electrical energy that comes from the rotor. The inductor generator (IGs), doubly fed induction generators (DFIGs), and permanent magnet synchronous generators (PMSGs), are mostly used in the wind turbine.
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AC electricity is mostly used for the daily bases (homes). The energy that going to produce from the wind turbine is dc energy, so to convert it to AC power, an inverter suppose to be used that used an electronic components such as inductors and capacitors to make the output current rise and fall more slowly than the sudden, on / off-switching square wave output.
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(DIYTrade.com, 1999.2020)
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(inverter, 1999-2020)
(explainthatstuff.com, 2020)
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A=(P×T)/(DOD×EIN×EBA×VB )

148.83kAh
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 batteries 
(Alibaba.com, 1999-2020)
[bookmark: _Toc41388148]Total costs 
The total costs include the three components that I used for this system, which is the Wind turbine, off grid inverter. Also, the total cost going to include the salary for the workers as well as the maintenance and spare components. I am going to take the maximum price of each components and them up.

[bookmark: _Toc41388149]Wind turbine cost
43,782.19
[image: ]

(Alibaba, 1999-2020)
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£5,420.74
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£289.13
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[bookmark: _Toc41388152]10 years maintenance of wind turbine costs
Following this page, I am going to take 2% of the wind turbine price for the maintenance and add it with the components which is 875.64. 
[bookmark: _Toc41388153]Technician salary 
I found the wind turbine technician hourly rate in the UK using the following website (PayScale, 2020) to calculate their salary in 10 years.
14.96*16  = 239.36
239.36*12= 12446.72
12446.72*10 = 124467.2

[image: ]
[bookmark: _Toc41388154]Spare parts costs
I am going to calculate the spare components part by adding the total price of the wind turbine + inverter + battery bank = 49,492.06 – 10% = 44,542.854
49,492.06 - 44,542.854 = 4949.146
The below photo I have took it from ( TurbineSpares.co.uk, 2020) as parts of the wind turbine.
[image: ]
[bookmark: _Toc41388155]Capital costs
49,492.06 + 875.64 + 124467.2 + 4949.146 = £179,784.046 ten years 


[bookmark: _Toc41388156]Tariff charge 
I have done the 2 below different calculating and I am not sure if it was correct.

· 
h
h
 tariff chare per cottage in 10 years 

· 10 years = 120 months 
£179,784.046/120 = 1,498.20
1,498.20/100 = £14.90


[bookmark: _Toc41388157]Comparison of electricity tariff between National grid power and off-grid wind 
	National Grid Power 
	Off grid power 

	It takes a long time to install it 
	It is much easier and faster to implement 

	How life in remorte area the distance could be miles between for the nearest contact point of the national grid so the customer will need to pay more.
	Off grid power is cheaper and it is more green so if you struggling because you life in Isolated area off grid power will be better solution.


(powerguard.co.uk, 2020)







[bookmark: _Toc41388158]Discussion 
In one hand, there are many advantages of wind turbine. The wind energy can be used more than once (renewable energy) comparing using fossil fuels which expires in number of years. The wind energy is free, and it can be developed by the time by using more updated technology. Also, the turbine does not take a lot of space on the ground to place it. Wind turbine can be used every where and it can be beneficial for most of the places, take households for example, businesses small village…
There are environmental benefit and money saving benefits by increasing the demand on the gas and petroleum which reduce the dependency on the fossil fuels. It forms energy that exist forever, and it won’t destroy the environment. In addition, it does not cost a lot of money.
Furthermore, the land that the wind turbine is placed on going to help the owner of the land to gain money. As well as, it is going to help the local people for job opportunities.

On the other hand, there are disadvantages, the turbine generates very noisy voice that is the reasons why the wind turbine farms are usually far away from the residential places. It is harmful to the birds. Wind energy mainly works on places where it is high and there is a good wind, so it won’t be suitable for a place where it is not high.














[bookmark: _Toc41388159]Conclusion 
This assignment was not easy, and the timing was hard. It was really hard for me to concentrate doing it at home. However, I tried to do my best while doing it at home to complete it and I don’t think I have.
First of all, I looked on the google map for Lledr valley. Then I done that calculation about the power that the village generate in 10 years. Furthermore, the tariff charge. In addition, I worked out the average wind speed of the area. Then I looked into 2 different wind turbine from different companies, using the datasheet I calculated the power that it generate that find an inverter to convert the DC power to AC power that it is mostly use in most of the places. Furthermore, search for battery bank that I can you to save the extra power that it was generated from the wind turbine. As well as, calculated the numbers of batteries. Then I had to get the total price of whole the project and get the tariff charge for each cottage per month. In addition, I compared between the national grid power and off grid wind. Finally, advantages and disadvantages of wind turbine.
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Select your salary to compare:

Is Wind Turbine Technician your job title? Find out what you should be paid
Use our tool to get a personalized report on your market worth. what's this?

Location: How it works: .- :

Swansea, City and County of Swanst © Enter ity & years of experience

H O Type here to search
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Schneider 12,5Kvar Capacitor E-3120 Flex Plates
Contactor £148.00 £135.00 Sale
£80:00 £79.00 Sale

- Gaia 133 Tikw Yaw Bearing

£1,200.00

Gaia 133 High Speed Coupling

£286.00 £230.00 Sale

Copper Graphite Brushes
£32:00 £2615 Sale

225kw ABB Generator Gaia 133 Brake Actuator
£14,000.00 £304.00

Endurance X35 Gearbox

Exchange
O Type here to search
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