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	Background

	A brief description of the project
Capital investment by the Council to fund the development of a community based wind turbine in Great Notley Country Park.
A pre-feasibility study was commissioned in 2007 which is always the first stage by a commercial energy developer to establish the viability of a site for a wind turbine. This provided a very positive result. In 2010 we commissioned a financial update to this report in light of changes to government legislation allowing local authorities to produce and sell electricity and the government’s feed-in tariff (FiT) scheme in order to establish the current capital cost and revenue potential of such a project.
What are the drivers for the project?
· Carbon reduction and global climate change

· Local energy generation and UK fuel security

· Reduced pressure on national electricity transmission grid
· The desire for Braintree to be a lead authority and its community leadership role
· Revenue generation for the Council

In August 2010 the Government made legislative changes to the Local Government (Miscellaneous Provisions) Act 1976 as amended by the Electricity Act 1989 giving local authorities the right to produce and sell electricity.

The UK signed the EU Renewable Energy Directive with a legally binding target for the country to generating 15% of our energy from renewables by 2020. In October 2010 the Government launched the consultation on the Coalition’s revised draft national policy statements on energy. They expect over half the new energy generating capacity built in the UK by 2025 to come from renewable sources.
Feed-in Tariff

The Feed-in Tariff (FiT) was introduced in April 2010 for renewable electricity. This offers electricity produced from renewable sources to yield a guaranteed price for the generator in addition to the wholesale electricity price. The policy intent of the Feed-in tariff is to increase the uptake of renewable energy generation technologies in the UK.
FiT energy generation for wind turbines 
FiT payment rate p/kWh (April 2011 rates)
500kW – 1.5MW

9.9
1.5MW – 5MW

4.7
What will the project achieve? (benefits, expected outcomes)

· Offsetting a further 20% of the Council’s future carbon emissions 

· A choice of net annual revenue of between £194K -£364K  supporting the ability to maintain public services

· Contribution to offsetting rise in Council tax

· An additional visitor attraction for the country park

· Distinguish Braintree Council as a pioneering authority

Producing our own green electricity will contribute to both Government national objectives and renewable energy targets by reducing our emissions and taking the lead in adapting to climate change and national fuel security. The Council is the local body that represents the community and the profits of the turbine would be kept and spent on services within the district for the benefit of residents.
A 1.5MW wind turbine could avoid 1350 tonnes of carbon dioxide per annum, equivalent to providing the electricity for over 800 homes. Based on industry standards a wind turbine of this size will ‘payback’ its carbon emissions generated from its manufacture within 12 -18 months.
Case study and comparative turbine assessment
A modern wind turbine produces electricity around 70-85%1 of the time, but it generates different outputs depending on the wind speed. Over the course of the year it will generate a percentage of its maximum outputs, this is known as its load factor. Across the UK from 2005 - 2009 the average yearly load factor has ranged from around 26.7% - 29.4%2. However, each site has its own unique characteristics and wind resource.
1 http://www.bwea.com/ref/faq.html#howmuch  

2(based on an unchanged configuration basis) http://www.decc.gov.uk/en/content/cms/statistics/publications/dukes/dukes.aspx  

A visit to Ecotricity’s 1.5MW wind turbine in Swaffham, Norfolk established that the 67m Enercon turbine, erected in 1999 has had its blades rotating 86% of the time during its lifetime. It is generating an average 3,200 MW hours of electricity per year with annual average wind speeds of 6.3m/s. In comparison the Discovery Centre has annual average wind speeds of 7.4m/s.
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· Site address: Ecotech Centre, Swaffham, Norfolk

· Installer: Ecotricity

· Manufacturer: Enercon
· Operating since: August 1999 
· Number of turbines:1
· Rotor diameter:66m
· Hub height:67m
· Capacity:1.5MW
· Green electricity per year: 3,200 MWh
· Homes powered (equiv):800
· Tonnes of CO2 saved p.a.:1,350

Scope of Project

The scope of the wind turbine project includes:

· Secure planning permission for wind turbine

· Supply and erection of wind turbine

· National Grid connection

· Secure Feed-In Tariff contract and sale of electricity contract (Power Purchase Agreement)
Options appraisal 

Background data

Three options are proposed and have been assessed for viability. The figures for energy generation are based on a study by the Meteorological Office carrying out a wind modelling exercise using 10 years of weather data from Andrewsfield and Stansted weather stations. The study determined that the average wind speed for the Discovery Centre is 7.4m/s, with wind speeds exceeding 5m/s between 68%-85% of the time and the prevailing wind coming from the south-west. 
The provision of reliable empirical data on actual wind turbine performance is essential for investors and policy makers alike. The Council analysed the Renewable Energy Foundation’s wind turbine performance data collated 2002-2010 providing monthly/annual performance data on individual turbines electricity generation across the UK. Our focus is on turbines with similar wind performance characteristics to the Discovery Centre. The raw data is obtained from the Ofgem Renewables Obligation Certificate Register (www.renewablesandchp.ofgem.gov.uk), which publishes information concerning the issue of Renewables Obligation certificates to renewable energy generators for actual energy generated.
As a comparison the 1.5MW wind turbine at the Ecotec Centre in Swaffham, Norfolk has an average wind speed of 6.5m/s, producing an average 3,200MW of electricity per year

Our  figures are set out below:
Turbine options

Option 1: A smaller turbine – approximate rated size 850kW on a mast with a hub height of 65m – 85m. This 850kW turbine will generate 1,788,000 kWh/yr.
Option 2. A larger turbine approximate rated size 1.5MW on a mast with a hub height of 65m – 85m. This will generate 3,200,000 kWh/yr.
Option 3: A larger turbine: approximate rated size 2MW on a mast with a hub height of 65 – 85m. This will generate 4,537,000 kWh/yr.
These options represent  “smaller” and “larger” wind turbines – the exact rated size would be confirmed with the agreed supplier, since not all suppliers manufacture turbines at all sizes. It is expected that all the proposed turbines would have the same height mast, in order to benefit from the higher wind speeds, the key difference will be the diameter of the blades and size of hub. The exact height of mast will be determined when the full technical survey is carried out. 
Where a local authority is in a position to invest capital, then renewable energy can offer a much higher return on investment than any bank. Set out below are the estimated investment and return from each option:
Table 1. Return on Investment
Turbine rating

850kW

1.5MW

2MW

Capital Cost £

1.28m

£2.25m
£3.00m

Gross Revenue £/yr

£248,532
£444,800
£ 408,330
Net Revenue £/yr (after taking off maintenance & insurance)

£194,782
£364,800
£308,330
Return on investment

15.2%*
16.2%*
10.2%*
*This is based on current Feed-In Tariff rates (which will be reviewed in 2014)

We will be seeking 3 income streams from the wind turbine:

· a 20 year Feed-in Tariff income for producing green electricity/offsetting carbon emissions
· the sale of Renewables Levy Exception Certificates (Renewables LEC’s) to energy companies
· the direct sale of the electricity we produce.
Both the smaller 850kW turbine and larger 1.5MW turbine qualify for the higher feed-in tariff income (9.9p/kWh) but the smaller one produces half the power of the other. A 2MW turbine offers an increase in power output, but only qualifies for the lower feed-in tariff income (4.7p/kWh). Table 2 Revenue Analysis below shows the revenue split under each option. Both the 1.5MW and 2MW turbine benefit from higher electricity sales revenues.
Table2. Revenue Analysis 
Turbine size

FiT pay-ments

wholesale of power @ 4.5p/kWh

Ren’ LEC pay-ment
Gross revenue pa
O & M 

Ins

Net
Revenue pa
FiT

Elec 

Sales

850kW

168,072
80,460

8046
256,578
33,750

20,000

202,878
67%

33%

1.5MW

300,800

144,000

14400
459,200
60,000

20,000

379,200
67%

33%

2MW

204,165

204,165

20416
428,746
80,000

20,000

328,746
50%

50%

Option 3. Viewing platform

With whichever turbine is supported there may be a recreational and educational opportunity to install and manage a viewing platform for visitors to the country park. This could be developed as an additional revenue income stream to the project, by charging a nominal amount to climb to the viewing platform, as has been successfully delivered at the EcoTech Centre in Swaffham, Norfolk.  A separate risk assessment and business case will be produced if this option is agreed. This is estimated to cost an additional £150,000 (see table 6 below). The income from the Swaffham viewing platform is c.£60,000 pa (however costs must be deducted for staffing guided tours and insurance).
There are only 3 turbines with public access in the world. Enercon built the Swaffham turbine and viewing platform. An initial discussion with them has confirmed a technical limitation in the design of their current turbines. They have changed the shape of their hub and blades since 1999, bringing the sweep of the blades closer to the mast, no longer allowing space for a viewing platform underneath.  We are exploring the option with other wind turbine manufacturers whether they would be able to offer a viewing platform.
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Swaffham 1.5MW turbine with viewing platform
Recommendation rationale
1. Availability of Supply 

The project is dictated to a certain extent by the range of turbines available on the market that meet the FiT rate that we intend to apply for.
850kW
Smaller turbines eg. 850kW turbines make up a small percentage of the newly installed turbines in the UK which means a limited supply market. This may present difficulties when we get to the stage of procuring a turbine if the Council opted for this size turbine.
1.5MW

1.5MW turbines are well established having been in operation for the last decade around the UK. Initial enquiries have identified 2 manufacturers who are interested and would be willing to supply a larger single turbine rated at 1.5MW. 

2MW 

2MW turbines are the common size turbines installed on land based wind farms. Because of their demand they are more readily available from a wider number of suppliers. They are mechanically proven technology and have been working successfully around the world for the last 12 -15 years. We have approached 3 suppliers of 2MW turbines to the UK.
The global demand for wind turbines has increased greatly in the last year putting delivery times up from 3 months to around 10 months after placing an order. In the UK, 2257 large scale onshore turbines were given planning permission since 2005, over 360 during 2010. 
2. Planning
Building a single smaller turbine at the Discovery Centre may restrict the Council if we wanted to install a second 0.85kW turbine to increase revenue in the future. A single large turbine generating a greater revenue from the outset would be considered more favourable than 2 two small turbines as it minimises potential planning impacts, particularly visual impact on the landscape or technical issues from cumulative effect such as radar or microwave interference.
The main risks to any wind turbine development is the securing several key elements. Firstly finding a site that is technically suitable and close to a grid connection and secondly agreeing a land purchase or lease to obtain the land. In this case Braintree District Council owns the land which is also considered a technically viable site with a electricity substation on the bypass by the edge of the park. The third risk is securing planning permission, initial scoping has not identified any major planning concerns for the project under current planning regulations. 
3. Revenue

We have to plan for 20 years into the future and therefore need a future proof proposal. Looking over the next 20 years the energy industry expects electricity prices to rise steadily year on year, however the Feed-in Tariff income will not increase other than RPI inflation, as it is a fixed rate for the 20 years, based on the quantity of electricity that we will produce. 
The variable or risk to the Council’s wind turbine revenue over the next 20 years is the Government’s new Feed-in Tariff scheme offered to green energy producers (which is funded from the Government’s energy tax on coal/gas/oil power producers). In December 2010 the Government announced that they will review and reduce feed-in tariff rates with an expected 5% -10% reduction to current rates. This is expected to be announced though a consultation in July 2011. However with a larger turbine the expected increase in wholesale electricity prices will offset any reductions in feed-in tariff between now and connecting our turbine to the grid. Once the Council has signed it’s FiT contract the rate of income/per kW will be fixed for 20 years. 
Referring to the last two columns in Table 2 Revenue Analysis on page 4 above the revenue from a 0.85kW turbine would be far more vulnerable to any reductions to the Feed-in Tariff rates, because of its reliance on that as the main income stream. It can be seen that both the 1.5MW and 2MW turbine has a larger revenue return from the sale of electricity and therefore a more secure long term income stream.
4. Renewables Levy Exception Certificates (Renewables LEC’s) 

This is an exemption from paying the Climate Change Levy (CCL) if renewable-sourced electricity is used in place of normal grid-supplied electricity.  The CCL is currently set at £4.85 / MWh (or 0.485 p/kWh) of electricity consumed.  For renewable generators this means that subject to registration of the renewable generation system with Ofgem, you would be issued with a ‘Renewables Levy Exemption Certificate’ or ‘Renewables LEC’ for every MWh of electricity you generated, and this would be worth £4.85 / MWh.

The Renewable LECs can be sold on to a electricity supplier or one of the established trading companies.  The bottom-line is that this adds an additional 0.485 p/kWh to renewable electricity generated from the farm wind turbine.

5. Feed-in Tariff criteria
The Feed-in Tariff has several different payment rates for wind turbines. The two which are relevant to us are the 9.9p/kWh (which the 850kW and 1.5MW turbine qualify for) and the 4.7p/kWh rate applicable to the 2MW turbine. 

When a wind turbine energy generator (BDC) applies for the feed-in tariff the payment rate is calculated based on the total energy output at the electricity grid connection. The 9.9p/kWh threshold is paid up to a total energy output of 1.5MW. If we produce more than 1.5MW we would drop to the lower payment rate of 4.7p/kWh.
Therefore it would not be advisable to build two smaller 850kW turbines, because the combined energy output at the grid connection would be over 1.5MW and put us in the lower 4.7p/kWh feed-in tariff payment rate, aside from increasing construction and planning issues for the project.

6. Maximise both Feed-in Tariff income and electricity generation

Therefore taking into consideration the above a single 1.5MW turbine will maximize the feed-in tariff payment and generate significant electricity for sale. This turbine is at the upper limit of the higher 9.9p/kWh feed-in tariff payment rate while having the advantage of being of a significant size to produce a good return on the sale of generated electricity.
7. Technical considerations
The choice of turbine is vital. The Discovery Centre site has an average wind speed of 7.4m/s which favours a larger turbine. Turbine design also is a crucial factor, certain hub and blade designs work better in different situations, this will be a key factor in discussions with the various manufacturers as we want a turbine that will give the greatest energy generation. We will carry out a 12 month on site laser anemometer study to provide detailed wind information to determine the best turbine height, rotor and blade design.
Recommendation

In all this the two reliable constants are that there will always be wind for our turbine and there will always be an increasing demand for electricity. The recommendation is that the Council focus on maximizing both Feed-in Tariff income and electricity production through a larger 1.5MW turbine (or similar rating) and investigate/include the option of a viewing platform.


	Timescales

	What is the suggested overall timescale for the project? 
Background preparation for the project is well underway. The project is anticipated to be completed in December 2013 and comprises the following key phases, some of which overlap or will run concurrently:  
Table 3. High level timetable (estimated dates)
Activity
Date
Cabinet approval to progress project as below
June 11
Phase 1 Site (Desk Studies) 

Technical & Commercial

Environmental

Preliminary Consultation
4 months (March 11 – June 11)
Phase 2 Feasibility (Site Studies)

Pre-feasibility study (completed 2007 and updated November 2010)

Technical & Commercial

Environmental

Consultation
12 months (June11 –May12)
Phase 3. Assessment 

Technical & Commercial

Environmental

Consultation
2 months (May12 - June 12)
Phase 4. Planning application 

Planning Application

Environmental Statement

(once submitted the planning application process will last for 16 weeks)

4 months (May12 – August12)
Phase 5. 

OJEU* notice and tender short listing

(Expressions of interest will be sought from the market using an OJEU compliant procurement process, preparing a shortlist of contractors who will bid for the contract. Performance specifications will be developed and included within tender documents to define the Council’s requirements for the project)

Tender period

(OJEU procurement compliant period for obtaining bids from the contractors.)

Tender recommendation

(Review of tenders to assess compliance with tender requirements to reduce risk to the Council post contract. Recommendation will be for the best value tender, which could be lowest price or a combination of price and technical quality of the

bid.)

Contract award (Key Decision for Council)

(Decision to award the contract to build wind turbine.) 
Order period
14 days (Aug 12)
14 days (Aug12)
14 days (Sept 12)
Sept 12 
12 months (Oct12 -Sept13)
Phase 6. Construction & Commissioning (the site works will commence from setting up on site to completion of all the works.)
Civil Works

Electrical Infrastructure

Electrical Connection 

4 months (Sept 13 – Dec 13)
Phase 7. Operation

Operation and maintenance

This is the on-going phase, ie from “switch-on” to approx. 2034
When will the benefits of the project be realised?

The benefits will be realised as soon as the turbine starts generating electricity in 2014. The construction of the turbine is anticipated to generate additional interest in the country park which is likely to increase further once the turbine is in operation.


	Financial implications

	 The detailed costs for the options are set out below.
Table 4. Option 1: Total Capital Project Cost (850kW): £ 1.28m

Profile of Project

Year 1 (11/12)
Year 2

Year 3

2014/15

Estimated Capital Cost Breakdown
Phase 1 Desk studies

15,000

Phase 2 Feasibility

45,000

30,000

Phase 3 Assessment

75,000

Phase 4 Planning

70,000
Phase 5 & 6 Construction

848,500
TOTAL

60,000

175,000
848,500
Running costs

53,750

Savings/Income:

Revenue (gross)

248,532
Table 5. Option 2: Total Capital Project Cost (1.5MW): £ 2.25m
Profile of Project

Year 1 (11/12)
Year 2

Year 3

2014/15

Estimated Capital Cost Breakdown
Phase 1 Desk studies

15,000

Phase 2 Feasibility

45,000

30,000

Phase 3 Assessment

75,000

Phase 4 Planning

70,000
Phase 5 & 6 Construction

2,015,000
TOTAL

60,000

175,000
2,015,000
Running costs (O&M, ins)
80,000
Savings/Income:

Revenue (gross)

444,800
Table 6. Option 3: Total Capital Project Cost (2MW): £ 3m
Profile of Project

Year 1 (11/12)
Year 2

Year 3

2014/15

Estimated Capital Cost Breakdown
Phase 1 Desk studies

15,000

Phase 2 Feasibility

45,000

30,000

Phase 3 Assessment

75,000

Phase 4 Planning

70,000
Phase 5 & 6 Construction

2,765,000

TOTAL

60,000

175,000

2,765,000
Running costs

100,000

Savings/Income:

Revenue (gross)

408,330
Table 7. Option 3: Total Capital Project Cost (viewing platform) £ 150K
Profile of Project

Year 1

Year 2

Year 3

2014/15

Approximate Capital Cost Breakdown
Phase 2 Feasibility

5,000

Phase 3 Assessment

5,000

Phase 5 & 6 Construction

140,000
TOTAL

5,000

5000

140,000

Running costs

TBC
Savings/Income:

Revenue (gross)

£60,000
Funding

The proposal is to invest in the project from the Council’s capital reserves. The bulk of the funding will be required in 2013, during the construction phase of the project.


	Risks

	Risks of not taking the project forward are:

· Miss out by not taking full advantage of the new revenue opportunity for local authorities created by Government 

· Not contributing to the revenue position of the authority and the knock on effects on public service delivery
· Not reducing carbon emissions in the district 

A risk of undertaking the project is:

· Increasing pressure on capital reserves (although alternative funding options can be considered)
· That the technology doesn’t deliver the revenue returns predicted.
· The normal construction risks associated with a development of this size.



	Consultation

	The consultation process will include all key stakeholders: statutory consultees, local community groups, local businesses, groups representing users of the site, BDC and ECC staff, the design team (suppliers, network operator etc), existing partnerships involved in similar projects. It will incorporate one or more facilitated stakeholder workshops, questionnaires, a public exhibition at the Discovery Centre and communication by letter (to stakeholders) and the media.

Formal consultation will be undertaken through the planning application process.



	Communications

	How and when you will communicate with staff and stakeholders?
A Public Consultation Plan (Statement of Community Involvement) is in draft format. This document, which will be submitted as a requirement of the planning application, sets out the consultation process for this project including public, community stakeholders and formal stakeholders

The consultation process will use existing BDC channels, local media, letters to stakeholders, public exhibition. 

	Recommendations

	That the project proceeds based on the recommended option of the construction and operation of a 1.5MW (or similar rated) turbine and to investigate/include the option of a viewing platform.


	Document sign off

	Originator (Project Manager): Mark Wilson
	Date:

	Authorised (Project Sponsor):Nicola Beach
	Date: 

	Portfolio Holder: Cllr R Walters & Cllr R Mitchell
	Date:


Issue 1

Page 1 of 10
Issue 1

Page 2 of 10

[image: image3.png][image: image4.jpg]


