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1. Introduction

In this assignment, I will be looking at possible energy savings that could be made within the company I’m employed with. 

With the goal being set at zero net emissions it is now more important than ever for everyone to contribute in any way they can to hit the target set. The industrial sector is one that could make some significant improvements.

2. Why is energy saving important
The issue of climate change
•Almost all scientists agree that the data shows the earth is warming, and that the larger part of the increase is because of human activity
•Theyidentifyasignificantincreaseintheamountofgreenhousegasesemittedbyhumanactivityasthecauseofrisingtemperatures
•The main greenhouse gases are carbon dioxide, methane, nitrous oxide, and hydrofluorocarbons, per fluorocarbons, Sulphur fluorides and water vapor
•Scientists predict that if the increase continues, it is likely to have a devastating effect on many parts of the planet, including rising sea levels and more extreme weather events
•Thescientificconsensushasforcedthemajorityofgovernments,includingtheUK’s,toagreeinternationaltreatiesandpoliciestolimitglobalwarming–mainlybyreducingtheiruseofenergysourceswhichproducegreenhousegases,andtoadapttotheinevitableheatingtocome

(9 December 2019 Briefing - Energy https://news.files.bbci.co.uk/include/newsspec/pdfs/bbc-briefing-energy-newsspec-25305-v1.pdf)

By reducing our carbon emissions, obviously, we are helping to keep our carbon footprint down, but we are also reducing our costs, improving safety in most cases with a better quality of lighting for example, and increasing productivity. 

3. Review of the manufacturing plant.
The business is in the early stages of introducing energy saving cultures. Walking the offices, I could see some evidence of this. Some light switches activated by movement sensors, not all, but some. Light switches, that are not automated, had stickers on encouraging people to turn them off while not in use.  These were encouraging signs. As I walked the manufacturing floor I seen little evidence of energy saving initiatives, the lighting in use, right throughout the plant, was high wattage linear lighting. The light fittings were elevated over one meter above workstations, quite poor quality where operators were working.
After carrying out the review, the two areas I put my energy into was lighting and solar power, these 2 areas I  would be the greatest short term gain, with a quick turn around and instant savings, this may encourage bigger projects. 

4. Research
Lighting 
The majority of the lighting throughout the Manufacturing and Storage Areas of the Plant are the traditional fluorescent tube type fittings that operate 24/7. We are constantly changing fittings and tubes and energy consumption is high on these fittings.
[image: C:\Users\chickaw\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\6IXY5KZY\IMG_0576.jpg]

The manufacturing floor has 271 light fittings, of the 271 fittings only 39 are energy saving LED fittings. The florescent lighting is set quite far away from most work surfaces; the quality of light is quite poor around the working areas. Another disadvantage with this type of lighting is the performance during winter times; the cold weather will cause them to flicker a lot and give off slightly less lux.

After speaking with the facilities Department, I have the costings for our consumption for lighting. The consumption in KWh for the lighting that is currently in place is 326,789KWh. The charge to the business is £0.11p per KWh; this gives a total annual cost of approximately £36,000 per annum. This is quite significant for the areas we are looking at.
The florescent lighting we have also has a significant cost for maintenance. The maintenance cost for the current lighting is £12,128 per annum. This was the figure from 2018.




The current cost of lighting is quite high at over £36k, see chart below.
	Location
	Qty
	Lighting type
	Watts

	Production area
	171
	2x70w Linear
	161 W

	Production area
	22
	70W LED
	70 W

	Task Lighting
	5
	2x70w Linear
	161 W

	Task Lighting
	3
	2x36W T8 Linear
	83 W

	Robotic Machining
	2
	2x70w Linear
	161 W

	Robotic Machining
	2
	2x58W T8 Linear
	133 W

	Machining
	2
	2x58W T8 Linear
	133 W

	Trumark Station
	5
	60W Bulkhead Fitting
	69 W

	Task Lighting
	2
	2x36W T8 Linear
	83 W

	Task Lighting
	20
	2x70w Linear
	161 W

	Loading Bay
	3
	70W LED
	70 W

	Task Lighting
	3
	2x18W T8 Linear
	41 W

	Task Lighting
	14
	70W LED
	70 W

	Task Lighting
	2
	70W T8 Linear
	81 W

	Porous
	2
	2x49W T5 Linear
	113 W

	Porous
	4
	1x58W T8 Linear
	67 W

	Porous
	2
	2x36W Panel (300x1200)
	83 W

	Canteen
	7
	70W T8 Linear
	81 W


Please see table below with the current fittings on the manufacturing floor.
The lighting in the table above has a lot of florescent lighting; I have researched for the best lighting for our business and the suggestion is detailed below, along with the table that proposes what the future fittings would be, I have also put a costing to the KWh they would consume. 
	Location
	Qty
	Lighting type
	Watts

	Production area
	171
	80W LED Bulletproof Linear (1500
	80 W

	Production area
	22
	70W LED
	70 W

	Task Lighting
	5
	60W LED Bulletproof Linear (1500)
	60 W

	Task Lighting
	3
	40W LED Bulletproof Linear (1200)
	40 W

	Robotic Machining
	2
	2x70w Linear
	161 W

	Robotic Machining
	2
	2x58W T8 Linear
	133 W

	Machining
	2
	2x58W T8 Linear
	133 W

	Trumark Station
	5
	60W Bulkhead Fitting
	69 W

	Task Lighting
	2
	40W LED Bulletproof Linear (1200)
	40 W

	Task Lighting
	20
	80W LED Bulletproof Linear (1500)
	80 W

	Loading Bay
	3
	70W LED
	70 W

	Task Lighting
	3
	2x18W T8 Linear
	41 W

	Task Lighting
	14
	70W LED
	70 W

	Task Lighting
	2
	60W LED Bulletproof Linear (1500)
	60 W

	Porous
	2
	29W Baseline HE 1200
	29 W

	Porous
	4
	40W LED Bulletproof Linear (1200)
	40 W

	Porous
	2
	2x36W Panel (300x1200)
	83 W

	Canteen
	7
	40W LED Bulletproof Linear (1200)
	40 W



If the current lighting were changed to the suggested future lighting, detailed above, this would reduce our cost significantly.


As you can see from the above chart, the cost has significantly dropped. This is because of the usage of LED fittings that will lower our consumption. 

If you look at the chart below, you will see the current usage and the Future usage in KWh. From the suggestions made, we would reduce our usage from 326789 KWh to 180123 KWh.



The drop in consumption would obviously mean a reduction in cost to the business. Currently our annual cost for lighting is £36077.46; this would reduce to £19885.53 with the fittings suggested. That is a saving of £16191.93 per annum. This saving has not yet taken in to consideration any reduction of maintenance costs.




Maintenance of suggested lighting.
The current maintenance cost for our lighting is £12,128 per annum. For the suggested lighting, for an external contract to maintain is £7300, this is a saving of £4828. This would then bring the total annual saving to £21019.93

[bookmark: _GoBack]
Cost of materials 
The cost for the materials comes in at £38900; this is something that we could use our maintenance technicians to complete. The estimated time for completion, should we use our technicians, is 30 days for two technicians. This option would take 2 years to recover the cost. 

External contractors are estimated at £120000 and would take 6 years to pay back. I would not recommend this; I have spoken to the maintenance department who can absorb the extra labor. 


Second phase
Use solar power to reduce our carbon footprint our business has.
The second phase would entail mounting solar panels to generate enough power to run all the lighting independently. 

What is solar power?
[image: https://www.conserve-energy-future.com/wp-content/uploads/2013/01/solar-cells-solar-solar-energy.jpg][image: See the source image]

We all know enough about solar power to understand it is obtained from the suns energy, but how does that happen? 

Firstly, let us look at how a solar panel works. Every panel has solar cells in it; these cells are called, photovoltaic cells and are what converts the suns energy in to electricity. Each cell will come with silicon, the better quality silicon, more efficient the panel. The silicon cells react with photons from the sun and then generates a direct current. 

The current that has been generated, will then be converted to alternating current, which would be used in your home, office etc.

The panels will generate power even on a cloudy day; in fact, the optimum time for generating power would be on a cool sunny day, remember it is not the heat but the solar energy from the sun that reacts with the cells.

What we need
As you can see from above, we have decreased the KWh to 180000KWh, I have researched projects similar and here is the findings.
To power all our lights with solar panels we would require 720 panels, these panels would be predicted to output 180000KWh’s. 

5. A case study I looked as was with MYpower uk. The case that was close to our requirements was on a farm in Bristol. They produce 45 million liters of milk per year and want to become environmentally friendly. They decided to install 676 solar panels on their roof, which would power their refrigerators. 
My power advised that a 172KW system would generate more than enough power for this.

Case study details.
• £137,500 - cost exc. VAT
• 172kW installed by Mypower
• 170,000 units of energy produced with 95% of the energy used on site
• £25,000 per year in savings
• 60 tons of CO2 emissions avoided per annum
• 18.2% ROI
• 5.5 year system payback before finance, tax and capital allowance benefits
• £1,275,000 is the total projected income and savings over 25 years after indexation

With the case study above considered, the initial outlay for the second phase would be in the region of £140000, this would reduce our carbon footprint a further 60 tons, bringing the total reduction for both phases to over 100 tons.
The business would recoup the cost in 6 years, after the 6 years, our lighting would be totally self-sufficient.

 If we calculated a 25-year return, this would be in excess of £500000. With both phases complete, the total saving over a 25-year period would be £900000.





Conclusion
If the business were to invest in the 1st phase only, the outlay cost would total £38900. Along with that cost, the business would need to release two technicians for 30 days to carry out the work. This would reduce the cost of running the lighting from £36077 to £19885 – a saving of £16192 per annum. On top of this, the saving on maintenance is £4000 bringing the total saving to £20192. The business would recoup the cost in 2 years. When the cost have been repaid this would result in a 25 year saving of £504800. Carbon reduction for this phase is 41 tons.

Following on from the 1st phase, if the business then invested in the second phase, the outlay cost would be in the region of £140000. The £140000 would be used to install a 172KW solar power system that would generate enough power to run all the lights in the manufacturing plant. The savings that would come from investing in the 2 phases would total at £36077 per annum. The total outlay for both phases would be £178000. The time it would take the business to recoup those costs would be 6 years, after that time the business would benefit from a saving of £40000 per annum, this would mean a 25-year saving of £900000 when self-sufficient. A total carbon reduction for both phases of 101 tons.

Thank you.
KWh usage


Future KWh	Current KWh	180123	326789	


Cost reduction


Future cost	Current cost	19885.53	36077.46	
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