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Introduction.

Understanding to importance of energy efficiency, performance & conservation of key equipment and property is critical to business survival. Throughout most plant worldwide, there are always opportunities to make savings, both financially and more importantly, environmentally.
It is everyone’s responsibility to contribute positively to saving energy, whether that be at home or at the work place. Zimmer-Biomet is no different. 
Being a world leader within the Orthopedic Implant Industry, it is important that we lead by example, finding new ways to save on energy and lowering our overall carbon footprint by investing in renewable energy.
Why? Our primary motivation to invest in renewable energy is to reduce our energy bills and remain financially competitive against other plants within the corporation but also to take advantage of energy company incentives and benefit from government tax schemes such as the Feed-in Tariff’s & Smart Export Guarantee.
We had other motivation too. With our long-term commitment to green consciousness, supporting our national goals by reducing our carbon footprint.
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Energy usage Survey of Zimmer Biomet, Bridgend plant.
When I joined the company back in 2012 we were manufacturing a little under 4,000pcs a week, fast forward to 2020 and with a workforce that has trebled, coupled with a 24/7 continental shift pattern we now output over 20,000 pcs a week earning the company over $90m in revenue last year.
To achieve this output the plant has invested heavily in increasing its capacity, purchasing extra equipment to satisfy the increased demand and new product to the site.
See below table for equipment increase from 2012-2020.
	Machine availability Qty vs Year

	Equipment
	2012
	2020

	Porous Coating Chambers
	2
	5

	Manual Grit blasting machines
	8
	20

	Polishing spindles
	10
	35

	Polishing Robot
	1
	3

	CNC Machines(Milling or Grinding)
	20
	50

	End of Line Washes
	2
	4

	Sterile packing Machines
	2
	6

	In Process Wash
	2
	8

	Box and Packing Machines
	1
	4



Increased cost goes hand in hand with additional equipment; the Zimmer Biomet Bridgend site has seen a huge increase in its utility costs. The below graph shows the utility cost trend since 2010.

Electricity alone last year cost just over £1.5m.
With such high electricity usage, I took the decision to look at ways to reduce either the usage or overall cost for this assignment.
With Covid-19 proving difficult to attend site and look at individual machine savings I decided to look at ways to generate electricity through renewable sources.
I have chosen to concentrate on solar energy, with the site having 6,200 m2 of roof space I felt there was an opportunity to take advantage of this and look in to what financial and environmental benefits solar installation would have on the Zimmer Biomet, Bridgend plant.
How much does Zimmer Biomet Bridgend pay for its electricity?
The company currently pays 0.11p p/kWh for the electricity it used from the grid.














What is solar energy?

Solar energy is energy that is generated by the sun. This energy is captured and then turned into usable electricity. This electricity can be used in your home, workplace, or almost any other area where electrical power is needed.
How do solar panels work?
The diagram shows how it’s all connected and helps you understand how solar panels work.
1. The sun gives off light, even on cloudy days.
2. PV cells on the panels turn the light into DC electricity.
3. The current flows into an inverter, which converts it to AC electricity ready to use.
4. The current is fed through a meter and then into the consumer unit.
5. Plug in and switch on. The system will automatically use the free electricity generated, then switch back to the grid as needed.
6. Any electricity not used can be exported to the grid for others to use.
[image: ]
https://www.evoenergy.co.uk/technology/how-solar-panels-work/


Benefits of Solar energy.
· Environment - Solar energy is the most environmentally friendly source of renewable energy so its use reduces the strain on fossil fuel materials like coal and oil –materials that are running out fast. The goes hand in hand with a huge reduction in carbon foot print.
· Reduction of electricity bill – After the initial cost is recuperated you can then benefit from free energy generated from the installation.
· Reputation – More and more companies are investing in renewable energy, investment in renewable energy can only have a positive impact on a company’s reputation.
· Low Maintenance cost – Solar panels require little to no maintenance therefore cost is low.
· Supply to rural areas - The nature of solar power makes distance from the grid an irrelevance - so there is almost nowhere in the world that cannot receive power.
Records were broken more recent with enormous amounts of electricity generated in a single day in Germany.
Germany’s solar panels produced record amounts of solar generated electricity, clear skies over the country helped PV plants produce 32,227 megawatts on Monday the 20th of April 2020. 
The solar generated contributed to 40% of Germany’s power on the day
https://www.bloomberg.com/news/articles/2020-04-20/smog-free-skies-allow-germany-to-break-record-for-solar-power
Disadvantages of solar energy?
· Installation cost – The initial cost of the installation can be quite expensive, on average it takes 8 years to pay back the full cost of installing solar PV.
· Energy storage – The storage of energy can be expensive.
· Visual – This is a matter of opinion but solar panels can look unattractive if on sight.
The efficiency of Solar panel can also be a disadvantage; Solar panels are usually able to process 15% to 22% of solar energy into usable energy, depending on factors like placement, orientation, weather conditions. https://www.greenmatch.co.uk/blog/2014/11/how-efficient-are-solar-panels
New technology is being introduced yearly and projections are that efficiency could increase up to 40% this would be a huge gain in efficiency. 
Spectrolab – a subsidiary of US giant Boeing – has set a new world record for terrestrial solar cell efficiency at 40.7%. http://www.reuk.co.uk/wordpress/solar/40-percent-efficiency-pv-solar-panels/




The United Kingdom’s Energy challenge.

[image: ]The Climate Change act 2008.
• In 2008, the UK passed the Climate Change Act, requiring all greenhouse gas emissions to be reduced by 80% compared with 1990 levels by 2050.
• This target was in line with the international protocols agreed in Kyoto in 1997 and Doha in 2012 and was aimed at keeping global temperature rises to less than 2c above pre industrial levels.
• The UK has already cut its total annual territorial GHG emissions by 42% since 1990.

								BBC Energy Briefing Report page 11.
When broken down by gas, UK emissions are dominated by carbon dioxide, which is estimated to have accounted for about 81 per cent of the UK’s greenhouse gas emissions in 2017.
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https://www.gov.uk/government/statistics/final-uk-greenhouse-gas-emissions-national-statistics-1990-2017
It is vital that we play our part in reducing our carbon footprint at the Bridgend plant. Installing solar PV at our site will help us achieve this goal.

Proposal of solar panel installation to Zimmer Biomet.
With the current Covid-19 pandemic, it was difficult to gain accurate estimations and quotations for work to be completed; I reached out to a number of small and large companies for information but had few replies. However, one company came back and were extremely helpful and professional.
Simon Pyne, Business develop manager at E.ON Energy solutions was able to carry out a site overview based on the information I gave him. Together we were able to produce two proposals to deliver to the company, one for a full system ownership and a Power Purchase agreement, fully funded by E.ON.

Why Solar for Zimmer Biomet, Bridgend?
Solar PV is one the most affordable energy solutions available, offering financial savings, green credentials and energy security.
A solar PV system is a commercially attractive solution: if the power produced, is largely consumed on site it will substitute grid offtake with renewable power at financial benefits – even without relying on government-funded schemes.
PPA (Power Purchase Agreement) also means you can save on your energy bills and reduce carbon output without paying for the installation – you just purchase power at lower prices compared to grid offtake. 













Site Overview – Zimmer Biomet, Waterton Ind Est, Bridgend, CF31 3XA
· An initial desktop survey has been conducted of the site and the locations identified below were deemed as suitable for the installation of PV. 
· Due to Covid-19, a more thorough survey was unable to be completed. I believe there is additional capacity available for further panels to be installed, this can be looked at a later date.
[image: ][image: ]
With a total output of 296,872 kWh, this installation would generate enough electricity to light the whole plant 24 hours a day, 7 days a week and 365 days of the year.

Summary of First Proposal – Power purchase agreement (PPA).
The table highlights the key details based on a Power Purchase Agreement option. The asset would be funded and owned by E.ON. 
With the current climate and the company doing everything they can to save money and minimise spend, this option allows the company to reap the benefits of PV without laying out any cost. Overall energy saving would still be had from paying almost 3p less p/kWh generated from the solar panel asset.
Current cost of electricity paid at the site is 11pence p/kWh
	Summary – PPA
	 

	PPA Rate
	8pence p/kWh

	Term of Contract
	25 Year

	CO₂ Offset
	142,287 kg per year


Indicative offer based on initial desktop survey. 
[image: ]
20 year Savings projections are based on BEIS (formerly DECC) “Industrial Reference” forward inflation tracks.

Terms and Considerations – E.ON Funded Solution
	Terms/considerations
	 
	Detail

	Contract Type
	
	Energy Services Agreement – purchase of PV generated electricity (also known as a Power Purchase Agreement)

	Form of Property agreement
	
	Lease

	Capex (cost of installation)
	
	E.ON’s responsibility

	Operation and Maintenance cost – routine
	
	E.ON’s responsibility

	Operation and Maintenance cost – unscheduled
	
	E.ON’s responsibility

	Mechanism for E.ON to recover unexpected capex or O&M costs
	
	None

	Indexation (fixed throughout term)
	
	3% annually

	Minimum payment per month
	
	None, subject to power generated by PV array

	Payment profile per month
	
	Power generated (by PV) x PPA rate 

	Balance of electricity requirements
	
	Responsibility of Customer. No obligation to purchase grid power from E.ON

	Guarantees
	
	Not applicable, investment risk with E.ON 




Summary of second Proposal – Customer Funded & Owned Solution.
The table highlights the key details based on a Customer Funded option; the asset would be funded and owned by Zimmer Biomet. 
	Summary – Customer Funded Solution
	 

	Build Cost (excluding VAT)
	£269,255

	Inverter Replacement  (year XX)
	£13,463

	CO₂ Offset
	142,287 kg per year


Indicative offer based on initial desktop survey.


Timeline of installation.
An important factor to consider during installation would be how much impact this will have on production. With most of the work being completed outside of the Plant there would be minimal disruption to production. Timeline from start to finish would be in the region of 7 months; however, only around 3-4 weeks of this time would be installing the system.
A detailed timeline of activities can be seen on the below chart.
[image: ]

Solar Case Study - ACC Liverpool.
[image: ]
https://www.google.com/search?q=acc+liverpool
Below are some key details of where solar panel installation has been a huge success at a multipurpose events and convention venue located on the former Kings Dock in Liverpool, England. Below are the details and savings made at this venue.
Solar Panel installation.
· 925 solar photovoltaic panels on the roof of an 8,100-m² Exhibition Centre, Liverpool generated around 250,000 kWh of renewable electricity every year.
· This energy will be used across different venues, to power everything from exhibitions and conferences to banquets, concerts and sporting events, as well as a four-star, 216-room hotel.
The Results.
· £20,000 - £25,000 renewable energy generated each year.
· 130 tonnes of harmful carbon gasses saved each year.
· It is one of the most sustainable venues of its kind.
https://www.eonenergy.com/business/why-eon/case-studies/acc-liverpool.html





Conclusion.
Although a reduction in the sites carbon footprint is a huge benefit, the deciding factor on whether the company will invest will boil down to what cost savings are generated from the installation of PV solar.
Below I have detailed savings made for both proposals over 25 years.
Savings projections are based on BEIS (formerly DECC) “Industrial Reference” forward inflation tracks.
Cost Savings.
1. Power Purchase Agreement
	Savings View
	 

	Operational savings – Year 1
	£8,882

	Operational savings – Years 1 to 5
	£71,712

	Operational savings – Years 1 to 10
	£172,750

	Savings over Contract Term
	£465,944



2. Asset fully funded and owned by Zimmer Biomet.
	Savings View
	 

	Operational savings – Year 1
	£32,646

	Operational savings – Years 1 to 5
	£185,077

	Operational savings – Years 1 to 10
	£411,909

	Savings over Contract Term
	£1,137,232




Carbon Footprint savings
· The installation of this asset will generate a saving of 142,287 kg of CO₂ emissions each year.

How long to recuperate invested cost?
· It is estimated that the overall cost of installation and inverter will be paid back during year 7; this is one year ahead of the national average.
· There is no cost for the PPA option. Savings would be made immediately after installation.


Project benefits.
· Significant cost reductions and future costs avoided.
· Increased protection from future electricity cost fluctuation generating own power equates to forward cost certainty.
· Reduction of our carbon footprint by Renewable Generation of electricity.
· Significant reduction in reliance on grid supplied power (Energy Security).
· E.ON provide funding (PPO agreement). Retain capital to invest in core business.
· [bookmark: _GoBack]Energy partnership with E.ON – work together on energy optimisation beyond that of the current scheme (Battery, DSR and other energy solutions)

Further work and Considerations.
Further work and considerations may be required prior to committing to the installation.
· Check if further panels can be installed to increase capacity.
· Check if the roof is structurally suitable – company to provide confirmation (preferable) or E.ON to organize structural assessment.
· Major refurbishment of roof not anticipated during contract term.
· Distribution network operator will approve connection of Array.
· PV array is considered permissible development.
· Are the company willing to commit to a 25-year contract?

To conclude this report I reiterate more than ever the importance of reducing energy generated from fossil fuels. Whilst gathering evidence for the report it has educated me on the impact greenhouse gases are having on the environment. 
Savings both financial and environmentally are clear to see, both other huge reductions over a period of time, my thoughts are that the company would be willing to invest in owning the system outright. I believe the company may be put off by the large contract attached to the PPA option. All that’s left now is to present my findings and wait on their decision.
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