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Why Renewables for WCC

Climate Change 

Strategy-

Carbon emissions 

reduced – in line with 

big business, national  

/ international 

government policy and 

action 

Council Policies 

• Energy Plan for 

Warwickshire,

• Energy Policy for 

Properties, 

• Environmental 

Sustainability Policy 

One 

Organisational 

Plan (OOPs 

2025)

Focus on income 

generation and 

cost saving

National Policy

Climate 

Emergency

Decarbonisation 

of electricity – Net 

zero target

Commercial Strategy-

Better use of 

corporate assets -

more income from own 

estate;  former waste 

tips / small holdings 

estate – win-win
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Why Renewable Energy
• Renewables are becoming central to 

business- incredible speed now.

• Renewable penetration on the grid has 
now reached roughly 33% globally. 38.9% 
in UK – Q3,2019

• Steady growth , 300MW/month during 
2019 and 2020- now at 7GW mark- March 
2020

• Green power is becoming more 
accessible. There is increasing demanding 
for fossil free power meaning now is the 
opportunity to adopt renewables.

• Green power is becoming increasingly 
affordable. Such options more often than 
not, require capital investments, energy 
efficiency and energy as a service model 
as avenues towards financial enablement

• Evolving energy market

• Organisations that buy Energy Attribute 
Certificate (EACs) to meet carbon-
reduction goals

Source: DBEIS, Energy Trends December 

2019

Source: DBEIS, Energy Trends December 2019

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/853609/Energy_Trends_December_2019.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/853609/Energy_Trends_December_2019.pdf
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Why Renewable Energy : Green & brown 

power drives evolution

• Energy buyers that used to 

simply accept the traditional 

grid electricity mix and 

pricing are getting more 

strategic about how, when 

and what type of energy 

they use

• WCC’s Electricity is 100% 

Renewable Energy from 

October 2016

**However, WCC is committed to cutting 

energy waste at consumer level as an 

organisation with energy efficiency as a core 

component.
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Why renewables

Cheaper and  to generate power locally  in order to reduce 

losses in the transmission and distribution systems

5-7%  of electricity generated from the distant  power station and 

transmitted through grid lines is lost along the way but charged 

to the end consumer. 



Resources Group

Which Renewable Energy Technologies-

Generation opportunities for businesses

Ground 

mounted solar

Wind power

Offshore

Bioenergy

Biomass can be sourced from any 

living substance as well as from 

material such as biodegradable 

waste, food waste and animal 

manure. Biomass can be burnt in 

thermal power and heat generation. 

It can also be used in the anaerobic 

digestion process, making a bio-gas 

that can be burnt in electricity or heat 

generation. This gas can also be 

refined to become methane and 

injected into the gas grid.

PV Slate-roof 

integrated

Solar Car port/ £900/kW 

installed

Building fabric 

mounted
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Generation Opportunities: Has a renewable 

resource assessment been carried out ?

Source: Renewable and Low carbon 

Resource assessment and feasibility: 

Camco 2010- Wind mapping Solar Resource mapping: Solar irradiance = Post code Irradiation look 

up https://www.rensmart.com/Weather/PVGISSolar, 

http://re.jrc.ec.Europa.eu/pvgis/cmaps/eu_cmsaf_opt/G_opt_UK.png

WIND POTENTIAL

• 93%  sites greater than 6m/s-
within viability threshold 

• Wind potential at a number 
locations. 

• Large area concentrated 
around Stratford on Avon and 
Rugby but marginal resource. 

• The Warwickshire wind 
resource assessment-
identified land areas suitable, 
with sufficient wind speed and 
no planning constraints for up 
to 178 * 1.5MW wind turbines 
or 445 * 600kW wind turbines 

• Key limiting factors- proximity to 
housing and landscape 
capacity
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Key considerations for renewable projects

1.Naturally available resource

2.Technically accessible resource

3.Physical environment constraint

4.Planning and regulatory constraint

5.Economically viable potential

6.Deployments constraint

7.Local ambition/ target setting
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Wider considerations for large scale 

renewable projects
• Land- use, size (usable space- how may hectares- acres will be occupied), Agricultural grade, location and ownership. Could 

the land be used for something else. Alternative land use- could any other technologies better suitable for the site, topography, 

visual and landscape impact, future land use post de-commissioning.

• Grid mapping- and capacity ( import and export availability), 

• Planning- Ecological, archaeological, cultural heritage, Ecology, Planning designation-Green Belt, Flood risk, conservation, 

Local Plan- are there any future developments, Environmental Impact assessments. Impact and mitigation. 

• Personnel skills- Any skills gap- is expertise inhouse or  to be outsource, Stakeholder engagement – legal, finance, 

procurements etc. and timing

• Design and Implementations: Decent site access, Construction management plan, security, plant layout

• Delivery partners- Consultants (grid, storage, planners), design modelling , suppliers, EPC (Engineering, Procurement 

Construction) provider, Independent Connection Provider, ICP ( Contestable and non contestable power connection)

• Delivery Model- Joint venture- (potential partnerships to minimise risk), Aggregation, Sleeving Power Purchase Agreements 

(PPA), Private Wire, Own use onsite or sell to the grid (how much is onsite demand), Offsetting, Is it co- located with storage 

or standalone, behind the meter or in front of the meter.

• Funding streams: Prudential Borrowing, Salix interest free loans, Self capital funding

• Income/Support mechanism- Smart Export guarantee- how long for will it be in place

• Procurement Process- OJEU, Frameworks, who has already delivered a similar scale project. To use a framework- pay to use 

a framework. Can cost up to £50K

Nottingham CC has one set up already, RE-Fit, PPS

• Benefits: Financial- viability, expected ROI/ NPV/IRR -5% or more, +ve cash flow in early years, social, environmental, 

economic impact- local energy demand, jobs

• Sensitivities- critical to success e.g. what will happen if electricity inflation goes up by 2%

• What are the timings-
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Project for consideration 

Solar PV
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Some Solar basics:

Commercial- Ground Mounted Solar
Some Solar basics 

1MW(1000kW) installed solar capacity;

•Involves approximately 4000 solar 
panels: 

•Estimated to generate 
c935,040kWhrs/year

•Spikes driven into the ground to 
support mounting frames

•Related equipment inc’ substations 
and future short term electricity storage

Positive income flows over 30 years 
or more

Most land remains available for 
grazing & Ecological improvement 
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Studies undertaken: Grid Network connection,  site 

scoping and land grade assessments

• Initial assessment = 20 to 25 sites

• Reduced this to 8 to 10 sites - due to grid connection issues –

• Formal approaches were made to WPD for affordable grid offers and

• 6 sites remained. 

• Grade 3b, 4 and 5 suitable for grazing only.

Also looked at the potential for co-location of solar pV with battery storage -

and the import/export capacity at various grid locations within the county.

All this work is backed up by Cabinet reports which are available on all this 

activity.
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Making the numbers work- Economic viability, 

Funding  & Financial modelling

WCC got Member agreement for up to £5.4 
million Prudential borrowing for renewable 
energy projects that meet the three financial 
criteria before any procurement can be started, 
all of which must be met;

• a positive NPV

• a positive cash flow in early years

• an IRR of 5% and above

Other Funding Options for consideration:

➢ Self fund- Capital fund

➢ Rural Community Energy Fund- through 
DBEIS.

➢ Salix Loan- Interest free loans

➢ Green Finance- apparently 2% cheaper 
than PWLB
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Further studies- 3D Modelling and design layouts

Former land-fill  Rugby Rd, 

Stockton 

• 17.9 acres – let to adjacent 

farmer as low grade grazing.

• 3D Modelling and design 

layouts

• Adjacent to local wildlife sites –

so ecology is important

Export limitation and connection agreements
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Possible revenue streams & 

delivery business models
• Smart Export Guarantee (SEG)

• Direct Power sales to the grid

• Onsite generation, storage and 
use

• Renewable obligation 
certificates- REGOs

• Sleeving  Power Purchase 
Agreements (PPA)

• Private wire,  PPA sales to 
nearby users

• Aggregation & Joint Venture
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Commercial roof top solar

Key considerations 

• 300kW and below does not require planning 
permission

• If on a rack- it is treated as a building.

• Grid connection required.

• Project team is small.

• Car park £900/kW installed

• Need to know building energy profiling- modelling.

• Co-location with battery storage to be considered.

• Roof orientation

• Roof structure

• Shading etc Barrack Street offices
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BAPV- Roof Top Solar PV for WCC- Office Building

1. Barrack St PV, 47 kWp- installed capacity

2. Bilton Infant School PV, 22.2 kWp

3. Camperdown Farm PV, 20 kWp

4. Carpenters Farm PV, 10 kWp

5. Northgate House PV, 2.16 kWp

6. Old House Farm wind turbine, 10 kWp

7. Poplars Farm, 47.5 kWp

8. Saltisford 1 PV, 16.8 kWp

9. Saltisford 2 PV, 40.8 kWp

10. Sir Frank Whittle Business Centre PV, 15.8 kWp

11. Lower House Farm HWRC building 1 new office PV, 

14.31 kWp

12. Lower House Farm HWRC waste building PV, 14.57 kWp

13. Lower House Farm HWRC new shop PV, 3.68 kWp

14. Lower House Farm HWRC new BIFFA building, 19.08 kWp

15. BIPV- façade- Eliot Park Innovation Centre (EPIC) in 

Nuneaton- 105kWp

• Commissioned 2 March 

2012- benefitted from the 

government's higher 

generation FiTs

• Cost of project £2,273/kW 

installed

• IRR- 8.5% against a 

borrowing of 5%

• Grid electricity price- 9p per 

kWh
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Roof Top Solar PV for WCC- Waste recycling centres

Building 3- Lower House Farm as built design layout

Installed System Size: 19.08kWp 

Calculated Output: 15,225.84kWh/year

Predicted saved Co2 7902.211 kg CO2/year

Number of systems

Installed 

declared net 

capacity kW

 Installer 

estimated 

annual 

generation 

kWh 

Deemed 

Export kWh

18/19 

Generation 

kWh

18/19 

Export 

kWh

18/19 Net on 

site 

consumptio

n kWh

18/19 carbon 

dioxide grid 

emission 

factor kg 

CO2/kWh for 

on site 

18/19 Total 

carbon 

dioxide 

emissions 

avoided 

tonnes

Gen Tariff 

(p/kWh) 

(feed in 

tariff)

Export 

Tariff 

(p/kWh)

 estimated 

annual Gen 

Tariff 

income 

(FiT) £ 

estimated 

annual 

Export 

tariff 

income £

total FiT and 

export 

income £

18/19

1 UPRN 5197 - Barrack Street Block, Barrack Street Warwick 47    41,520    20,760    43,112          -      43,112   0.280880          12 37.56 3.48  £15,595  £   722  £16,317 17,366£      

2 UPRN 3095 - Bilton Infant School, Magnet Lane Rugby 22.23    18,984      9,492    21,471    6,906    14,565   0.280880            4 11.85 4.91  £  2,250  £   466  £  2,716 3,627£        

3 UPRN 4060 - Camperdown Farm, Cherington 20    18,540      9,270    15,018    1,618    13,400   0.280880            4 13.28 4.91  £  2,462  £   455  £  2,917 3,025£        

4 UPRN 4301 - Carpenters Farm, Warmington 10      9,280      4,640      8,301         13      8,288   0.280880            2 14.25 4.91  £  1,322  £   228  £  1,550 2,226£        

5 UPRN 5196 - Northgate House, Northgate Warwick 2.16      1,182         591         868          -           868   0.280880            0 49.43 3.48  £     584  £     21  £     605 485£           

6

UPRN 4162 - Oldhouse Farm, Heath Road Snitterfield (wind 

turbine - not installed in optimum position) 10    18,000      9,000      6,842    3,851      2,991   0.280880            1 31.91
3.48  £  5,744  £   313  £  6,057 

255£           

7 UPRN 2131 - Poplars Farm, Hurley 47.5    46,150    23,075    40,975  25,383    15,592   0.280880            4 13.28 4.91  £  6,129  £1,133  £  7,262 6,405£        

8 UPRN 5384 - Saltisford Office 1 Ansell Way Warwick 16.8    14,845      7,423    16,866       125    16,741   0.280880            5 16.55 3.48  £  2,457  £   258  £  2,715 4,091£        

9 UPRN 5384 - Saltisford Office 2 Ansell Way Warwick 40.8    36,345    18,173    43,558    8,510    35,048   0.280880          10 16.55 3.48  £  6,015  £   632  £  6,648 7,938£        

10

UPRN 3260 - Sir Frank Whittle Business Centre, Great 

Central Way Rugby 15.84    13,628      6,814    14,126    7,097      7,029   0.280880            2 16.55
3.48  £  2,255  £   237  £  2,493 

2,457£        

UPRN 2233 - Lower House Farm, Baddesley Ensor, Atherstone            -     0.280880           -   3,315£        

11 Lower House Farm - Building 1 (New Office) 14.31 11,734       5,867    10,281    4,850      5,431   0.280880            2 11.85 4.91  £  1,390  £   288  £  1,679 

12
Lower House Farm - Waste Building (Old, Supplying Office Building 1)

14.57 10,900       5,450    10,376    7,966      2,410   0.280880            1 13.28
4.91  £  1,448  £   268  £  1,715 

13 Lower House Farm - Building 2 (New Shop) 3.68 3,259         1,630      3,514       944      2,570   0.280880            1 14.05 4.91  £     458  £     80  £     538 

14 Lower House Farm - Building 3 (New Biffa Building) 19.08 15,226       7,613    16,525    3,319    13,206   0.280880            4 11.85 4.91  £  1,804  £   374  £  2,178 

Total 284        ###### ###### ###### ##### ###### 51         ###### 5,476£ 55,389£ 51,191£      

Theoretical Output Theoretical Income £

Actual income 

according to 

Ledger (trends) 

£Actual generation, export and net consumption (kWh)

Bottom 3 – are recycling centres



Resources Group

Grid constraints and expensive grid connection costs- Difficulty is location of solar farms 

proximity to the grid

• Western Power Distribution(WPD) grid costs- 6 sites investigated for Ground Mounted 

Solar 

• Export range 0.25 – 4 MW Cost of connection for export range £10,600 to £170,000 per 

MW: A viable project should be around £600/kW-fully installed or (£60-£70/MW).

• Most cases are-there could be land to develop but limited grid capacity. Increasing 

capacity requires major grid enhancement works or installing a new substation to be 

done. As a result, delivery may not be viable

• May not be possible to meet local renewable energy targets.
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1. Renewable Energy Bigger Opportunity Mapping

Identify and evaluate transaction opportunities. Make 

informed, quick decisions with the support of the 

Commercial Support unit and Climate Change unit to 

overcome internal obstacles to investment in renewable 

energy projects on the corporate estate 

2. Local planning policy review- establish an expert low 

carbon technical assessments service for planners-

provide renewable energy toolkits

3. High resolution heat mapping and analysis of the potential 

for fuel switching in off gas locations. Carrying out viability 

assessments and site energy studies for new 

developments and refurbishments works. Consider 

renewables to be part of a new development and retrofit 

.e.g. make solar PV to be part of the roof/fabric structure.

4. Look out and make use of available financial and technical 

support services from the government DBEIS and the 

private sector. E.g. Keep abreast with activity in the 

Coventry and Warwickshire LEP, Rural Energy Community 

Fund (RCEF) feasibility and implementation funding bids

5. Explore and know alternative funding channels such as

the Green Bonds which can prove to be 2% cheaper than 

PWLB

6. Review delivery model and test emerging business 

models( Joint Venture, aggregation of assets, Private wire

PPA Sleeving etc.)

Rising the challenge
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Future-upcoming opportunity for 

the county!
Introducing Solar Together Warwickshire: 

Significant measurable 

carbon reduction 

driven by resident 

investment in green 

energy- Roof top solar 

pV 
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Conclusion

• Warwickshire needs more clean energy

• Solar PV power generation is one route 

• Wide range of other benefits ….

• Can Officers work pro-actively with 

Members and residents to deliver projects 

that give positive benefits all-round
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Thank 

you for 

listening
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Angeline Murungu, BSc, MSc (Eng), MCIBSE.

Strategic Energy Advisor

Warwickshire County Council | Shire Hall | Energy Team

FM| Enabling Services| Resources Directorate | Warwick | CV34 4RL

Energy Team email: theenergyteam@warwickshire.gov.uk

Office Location: Village S4, Second Floor, Shire Hall

Office phone: +44 (0) 1926 41 2006

Mobile phone: +44 (0) 7798 66 7457

http://warwickshire.gov.uk/

