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Summary 

HHP has developed its renewable energy 

systems in two phases. This factsheet covers the 

first phase and is an up-dated version of our 

original Energy Generation factsheet 9.  Initially 

we erected a 6kW Proven wind turbine in early 

2002 and in August of the same year HHP 

installed a 7.65kWp array of photovoltaics. 

These were an exemplar at the time with very 

few other examples in the UK. The wind turbine 

was funded by the residence and a grant from the 

Scottish Power Trust. The photovoltaic system 

was funded through a DTI photovoltaic domestic 

field trial grant, with some match-funding from 

Powergen.  

The wind turbine was expected to produce 

around 12,000kWh annually with the wind 

conditions on site, whilst the roof-mounted 

photovoltaics a further 6,000kWh. Both systems 

are grid linked, which will allow for both import 

of energy during periods of supply shortfall, and 

export for periods of excess energy production. 

The target was for the energy generated to match 

the energy consumed over the year. The 

electricity generated was not only be used to 

provide energy to the homes, but also to power a 

jointly owned electric car – a wind/solar 

powered car! (Sadly with drawn by Peugeot 8  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

years after purchase. 

Due to the very low energy requirements of the 

homes at HHP (about 10% of an average UK 

home) relatively small renewable energy systems 

are able to produce enough energy to offset the 

occupant’s energy use. This minimises the 

amount of greenhouse gases the homes are 

responsible for and the HHP development meets 

a number of the highest environmental housing 

standards in the UK, namely net zero CO2 and 

Autonomous defined in GIR 53. 

 

The project members of HHP were planning to 

construct a new community building to become a 

dedicated visitor facilities demonstrating the key 

sustainability principles of the project. This 

building was designed to meet the same high 

standards of the homes with some requirement 

for electricity. To meet this demand a second 

wind turbine on site was proposed and is detailed 

in Factsheet 9 Part 2 along with a description of 

a second PV array. 
 

6.1 
TECHNICAL FACTSHEET 

Energy Generation (Part 1) 

 (Choice of Materials) 

View from earth-covered roof with 

photovoltaics and Proven wind turbine in 

distance (2002) 

 

 

The occupants of houses have set 

out to meet both personal and 

global responsibilities to live in a 

more sustainable way. The use of 

renewable energies in the daily 

running of the Hockerton Housing 

Project, demonstrates that ordinary 

families and individuals can take 

responsibility for and significantly 

reduce the output of greenhouse 

gases that contribute to global 

warming.  

“Ever since we first planned these houses to be 

ultra energy efficient homes we aspired to make 

them as autonomous as possible. So as well as 

providing our own water and treating our own 

waste we intended to produce our own clean 

electricity. Today is an opportunity to celebrate 

the achievement of two significant steps towards 

our goal - The installation of a wind generator and 

photovoltaic solar arrays. Together these 

complimentary forms of energy production should 

meet all our electricity requirements. 

(HHP Renewable Energy Launch Day, Sept 2002) 



 

Part 1 layout 

 

 



   

Planning 

Proven Wind Turbine 

The Hockerton Housing Project applied four times 

for planning permission for the Proven wind 

turbine, starting in August 1995, and finally 

gaining approval in 1999. The main concerns 

were noise and visual intrusion.  

The achievement of gaining planning permission 

should not be underestimated. In addition to the 

applications three appeals were lodged with the 

local planning authority, Newark & Sherwood 

District council, over a five year period. In all but 

one case the planning officers recommended 

approval, but each application was rejected by 

elected councillors (apart from the final one, thus 

going through with out appeal). Visual intrusion 

was one of the main concerns voiced by 

councillors and locals. However commenting on 

this the Director of Development and Planning, 

Mr. Chris Perret, wrote in his recommendation for 

planning approval –  

“Although I accept that the proposed wind turbine 

will be visible in the landscape, I do not consider 

it to be visually detrimental to the surrounding 

area or nearby residents due to its reduced size. 

PPG22 states that it is almost impossible for a 

turbine to be sited without causing any visual 

intrusion, but that the intrusion should be weighed 

against Government policies for reducing 

greenhouse gases.”  

(In contrast planning permission for the 

photovoltaics was granted in just 4 weeks from 

registration! Details below) 

HHP’s determination for the wind turbine has 

however had a significant local and regional 

impact on renewable energy policy. A milestone 

was reached in the planning process with  Newark 

and Sherwood District Council, by the creation of 

a supplementary planning guidance (SPG) on 

wind energy. The local authority energy advisory 

service said 

“The SPG was proposed initially as a reaction to 

a specific application (the Hockerton Housing 

Project) which generated concern from elected 

members that existing national policy guidance 

was not sufficient to enable them to fairly consider 

the application”. 

The council went onto to approve the application 

after this SPG was in place. In 2001, the East 

Midlands Regional Assembly commissioned a 

study on the potential for sustainable energy in the 

East Midlands; one of its conclusions was,  

“Developers of new build should be encouraged 

to construct low or zero CO2 emission 

developments. The Regional Energy Steering 

Group should disseminate information about 

existing developments in the Region, such as the 

Hockerton Housing Project, to help raise 

awareness about the practical measures that can 

be taken by developers.” 

Since the wind turbine was installed the project 

receives regular requests to view the wind turbine 

by others considering applying for their own wind 

turbine. 

Application 

number 

Officer 

recommendation 

Date Result Appeal 

1 

FUL 950064 

No Jan 95 Refused 

18
th
  July 95 

Started but rejected as outside six month 

window 

2 

FUL 950923 

Yes Aug 95 Refused 

22
nd

  Nov 95 

Turned down 

16/9/96 

3 

FUL 981021 

Yes 28 Sep 98 Refused  

2
nd

 February 99 

Started, but withdrawn due to 

recommendation to apply for fourth time 

4 

FUL 990710 

Yes July 99 23
rd

 September 

99 approved 

Not applicable 

 
Notes 

• Noise limited to 35dB outside 200m radius 

• Turbine to be no closer than 200m from nearest 

uninvolved dwelling. 

• Colour and manufactures specified in planning 

permission. 

• Village meetings attended. 

Connection Agreement 

Connection agreement obtained 3/12/01 from East Midlands 

Electricity EME. EME are our District Network Operator 

DNO. 



   

Photovoltaics (House roof) 

 
Summary 

Hockerton Housing Partnership gained a DTI 

photovoltaic domestic field trial grant for a roof 

mounted photovoltaic system at Hockerton 

Housing Project, with start date 19th December 

2001. Planning permission was granted in just 4 

weeks from registration on 18
th

 February 2002.  

 

 

 

Application 

number 

Officer 

recommenda

tion 

Date Result Appeal 

02/00047/FUL Approve 18
th

 February 

2002 

Approval in 

just over 4 

weeks from 

registration 

n/a 

 

Notes 

 

• Building regulations exempt schedule 2 

exemption.  

• Colour specified in planning permission. 

• Village meetings not attended but a  

telephone call from parish secretary gave no 

indication of concerns – indeed the opposite 

was indicated 

 

Connection Agreement 

Connection agreement obtained 1
st
  February 2002 

from East Midlands Electricity  

 



   

System Design 

Renewables were chosen because they produce 

electricity without producing CO2 emissions in 

operation. They were sized to meet the predicted 

needs of the community rather than as a 

commercial proposition. They were designed to be 

grid linked and connected to the three phase 

system.  

Proven Wind Turbine 

The ‘Proven’ wind turbines, developed in 

Scotland, are built to withstand severe weather 

conditions and are a good size for stand alone 

domestic use such as HHP development.    

Their downwind design incorporates a three 

bladed self-regulating rotor coupled to a three 

phase permanent magnet alternator. This gives a 

theoretically high output in strong winds and good 

performance in low winds. Under high wind 

loading the turbine blades simply fold with the 

wind - limiting output, whilst allowing continuing 

operation even during the fiercest storms. 

The turbine and controller are protected in the 

event of accidental load disconnection. The 

relatively low rotor speed ensures extended 

durability of blades & bearings together with quiet 

operation. Noise is also reduced because there is 

no gearbox. 

Being a heavily built machine it is expected to 

have a longer functional life. The components are 

also hot-dipped galvanised steel, stainless steel or 

plastic. All bearings are triple sealed.  

The wind turbine includes a rotor safety disc 

brake operated from the tower base to allow the 

wind turbine to be stopped for maintenance.  

Key features of HHP ‘Proven’ wind turbine 

• 6 kW Proven 

• Blade diameter 5.6m 

• Tower - 26m high, guyed (4) tube tower with 

gin pole 

• Grid linked 

• Gear box free 

• 270V three phase  

• 120m, 3-core cable to tower base (35mm
2
) 

Key Benefits (from supplier) 

• Proven Zebedee Furl means power output 

stays high in high winds when other turbines 

have to back off.    

• Very quiet operation due to low rpm airfoil 

(half the rpm of some others on the market)  

• Very quiet and efficient due to permanent 

magnet generator (no gearbox).  

Typical Applications (from supplier) 

• Domestic AC supply for very large house.  

• Domestic AC and 50% of heating for 

standard house.  

• Remote Telecoms DC supply  

• Domestic/Agricultural/Commercial AC 

supply grid connect  

• Direct Heating  

Original estimates of energy production 

• Estimated house use 15 000 kWh per year all 

5 houses (3000 kWh per yr per house) 

• Annual Energy Output (AEO) kWh estimated 

using  

AOE= pi x radius x radius x power density 

x efficiency x hours in a year 

• Power density = 250 to 270 W/m
2
 from tables 

• Typical AOE=3.14 x 2.8
2
 (m

2
) x 270 W/m

2
 x 

0.2 x 8760 hr = 11652 kWh per yr (Assumes 

mean wind speed of 6.2 m/s at 26m height) 

 

Upgrade 

In December 2007 Proven replaced the blades 

with their new design and replaced the two 2,5kW 

inverters with a single 6kW inverter – again an 

SMA unit. 

 



   

Photovoltaics 

The PV systems consists of six identical 1.275 

kWp PV arrays, each consisting of 15 x BP Solar 

BP585 modules (wired in series; 15 panel sets) 

connected to SMA Sunny Boy SWR 1100E 

inverters.  The peak output is 7.65 kW, or 85W 

peak from each of the 90 panels 

Six systems (arrays) are used for the five houses. 

In order to balance generation across the three 

phases of the site supply - house 4 has two 

inverters. House 4 is on the same phase as the 

community building, so generation is optimally 

matched to loads. 

PV Modules 

The modules being used are BP Solar BP 585 

modules. These are tested and certified to IEC 

61215. The Warranty is 10 years to 90% and 25 

years to 80% of minimum rated power. 

Inverter & Protection 

The inverters being used are SMA Sunny Boy 

SWR 1100E. These are G77 type tested. They 

have a standard two year repair or replacement 

guarantee, with option of extending this to five 

years for an extra cost.  

Mounting System 

Orientation of the buildings and the arrays is 

SSW. The majority of modules (76) are mounted 

along the conservatory parapet using ConSole 3.1 

flat roof mounts with an inclination of 25 deg. 

These are black plastic tubs filled with stone 

ballast. In addition 14 are mounted on each end of 

the development (7 each end) on a galvanized 

steel framework fastened to concrete paving slabs 

with an inclination of 30 deg (see image below). 

Electrical Installation 

All electrical work conforms to the 16th Edition 

of the IEE wiring regulations (BS7671) and 

Engineering Recommendation G77. 

Original estimates of energy production 

• Energy to cover office, car and energy needs 

created from working from home. However it 

will mix  in-reality with all use. Current yearly 

demand total 18 000kWh.  Estimated turbine 

output 11652kWh so PVs need to make up 

about  6 400kWhYear. 

• Annual Energy Output (AEO) kWh estimated 

using AOE= 850 x number of kW peak 

installed. (kWh / year)  

• Number of kW peak installed is 7.65kW 

• AOE= 850 x 7.65 = 6502kWh per year 

• Or using PVSYS and weather data from 

Sutton Bonnington AEO estimate is 5647kWh 

per year 
 

A set of Photovoltaic panels down the side wall of HHP homes 

 



   

Installation 

Proven Wind 

Turbine 

  

 

 

 

 

 

 

Wind Turbine erected 

 
 

Wind turbine voltage & current 

meters 

 

Grid connected inverter 

 

Arrival of parts 

 

Assembly of tower in field Securing turbine head 

 

 

Tower base with junction box Wind turbine part-way up as sun goes down! 

 

Ready for erection 

 

Looking up the tower from the base 

 

The installation took place in two sessions: 

• Foundations (took 1 day for 3 people) 

• Tower/ turbine erection and electrical installation (2 full days with 4 people) 



   

Photovoltaics 

The PV system at Hockerton Housing Project was 

fitted post construction of the houses as planned. 

It was installed in two areas: along the top parapet 

and fastened to the front parapets. The electrical 

and mechanical installation activities associated 

with each area were carried out concurrently. The 

work was carried out by ‘Wind & Sun’ with 

‘Hockerton Housing Project Trading ltd’. 

Monitoring equipment was installed by ‘SunDog 

Ltd’. 

 

 

 

 

 

 

 

 

 

 

Installation process steps for PV system and 

Monitoring 

1. Consoles to support the panels placed on 

parapet 

2. Consoles filled with stone ballast 75kg each 

3. Mounting frame fixed to front parapets 

4. DC cables laid from PV string ends to inverter 

positions. 

5. Inverters positioned  and mounted on walls in 

each house 

6. DC & AC switchgear mounted on walls near 

inverters and wired to inverters. 

7. kWh meters mounted and AC wiring 

completed. 

8. Monitoring equipment & wiring installed 

9. PV modules mounted on frames and Consoles 

10. PV modules wired in series strings 

11. Series strings connected to DC isolator 

switches 

12. Labelling and signage installed at all 

appropriate locations 

13. Electrical tests and commissioning of system 

14. Inspection of construction process 

(documentation and interview with Site 

Foreman) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Installing PV’s on mounting boxes 

 

Installing PV’s on end of development 

 

Taking delivery of panels 

 

 



   

Further notes 

The houses were already built, and so PV 

installation did not have to fit in with the house 

construction process. Easy access to the roof was 

still available however due to the earth sheltered 

nature of the houses.  

Three areas of risk were identified and dealt with 

as follows: 

1. AC Electrical System - A Non-Live working 

policy was adopted. That is, it was ensured that all 

circuits were isolated, made dead and earthed 

before work commenced. The work was 

undertaken by competent, experienced persons 

who had been trained and were fully familiarised 

with the standard working practices within the 

electrical industry. 

2. DC Electrical System And Photovoltaic 

Generator - All persons working on the live DC 

cabling of the PV system were experienced in 

working with such systems. Prior to installing the 

PV electrical system all DC wiring was completed 

inside the buildings. This allowed the isolation of 

the DC system, via the main DC isolators, whilst 

the PV system was installed. The DC electrical 

system was installed and all DC connections made 

in such a way as to eliminate the possibility of 

contact with dangerous DC voltages. 

3. Roof work and PV module installation - Due to 

the earth sheltered nature of the buildings access 

to the PV array location was possible from ground 

level. Consequently this was accomplished 

without the need for scaffolding, safety rails or 

harnesses. Due care was taken in handling the PV 

modules to avoid any risk from potential glass 

breakages. 

The skill level for fitting the electrical components 

was that all work was undertaken by competent, 

experienced persons who had been trained and 

fully familiarized with working on such systems 

and with the standard working practices within the 

electrical industry, whilst the mechanical side 

required relatively less skill. The consoles placed 

on the top parapet were filled with stone using a 

wheelbarrow and spade. The panels where bolted 

onto the consoles with ratchet spanner and four 

M6 nuts and bolts. The front parapet required a 

practicing builder to drill and bolt down the steel 

frames to the concrete slabs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Sunny Boy inverters in a house porch with power 

output dial on the right 

 



   

Monitoring 

 

Proven Wind turbine 

No metering was supplied with the turbine so 

accurate production figures were not made until 

appropriate equipment was installed over a year 

after initial commissioning. From then until 2007 

the output of the wind turbine was monitored 

using a ‘Sunny Boy/SMA’ plug-in modem (SWR-

COM) that collects data from the inverters and 

transfers data to a computer (the computer needs 

to be on continuously to achieve this). In addition 

house meter readings are collected on a regular 

basis. From 2007 only monthly manual readings 

from a standard kWh meter have been taken

.

 

Photovoltaics 

Set-up 

 

A 2 year monitoring programme was set up in 

2003. Monitoring is via SMA Sunny Control Plus 

data loggers.  Two of these have been utilised, one 

monitoring houses 1 & 2 and one the remaining 

houses: 3, 4 & 5.  Data collection from the SBC+ 

loggers is done weekly via a link to a laptop 

computer. 

Ambient temperature, array plane and horizontal 

solarimeter sensors were connected to logger #1.  

A single representative array temperature sensor is 

connected to each logger installation (2 total).  

Each house is equipped with separate import and 

export meters, connected to the local logger. 

Sensors are as follows:  

• Radiation measurement is via calibrated 

Silicon Photocell Pyranometers.  One 

horizontal and one array plane sensor is used 

at the site (2 total). 

• Ambient temperature measurement via a PRT 

probe fitted with a radiation shield - one 

sensor at the site (1 total). 

• Array temperature measurement via PRT 

probes - one sensor per logger (2 total). 

• PV array DC output and Inverter AC output 

measured via a data signal from the SMA 

SWR1100 inverters. 

• Electricity import / export measured via pulse 

output kWh meters (NB these are additional to 

any electricity company meter - 10 total) 

• The AC output of each inverter (system) is 

displayed via a kW meter mounted so as to be 

visible by the house occupant.  This meter is 

for information only and not linked into the 

logging system. 

 

Activity 

Monitoring has continued successfully since 1
st
 

April 2003, with regular monthly data records 

created. Some gaps occasionally occurred in some 

of the data files, these have not exceeded the 

agreed limit for missing data but were non-the-

less course for investigation. The reason for the 

gaps was found to be that the memory in the 

Sunny Data Control boxes was full causing 

additional data to be lost. The oldest data is lost 

first creating a gap in the spreadsheet just after the 

date of the previous down load. Ten days of data 

collection was enough to fill the memory capacity 

of one of the Control boxes. This was the box in 

house one, which has the extra monitoring 

equipment installed. This extra monitoring 

produces more data to be recorded and hence 

filled the memory more quickly. On some 

infrequent occasions data down load was 

undertaken at an interval of more than ten days 

thus creating a gap in the data. A more frequent 

data down load timetable is now in operation to 

avoid this problem reoccurring, data is collected 

every seven days.  

 

Following the end of the intensive 2 year 

monitory period HHP has continued collecting the 

data with 1 hours monitoring intervals rather than 

5 minute intervals. The data is available on 

request. Prices vary depending on organisation 

type requesting data.

 

 

 

 



   

Initial Results 

 
Summary for 12 months (April 03 to Mar 04): 

 

 Output 

(kWh) 

Target 

(kWh) 

% Target House 

demand  

(kWh) 
(*)

 

‘% 

renewables 

for homes 

PV (HHP data) 5’691 

 

6’000 95%   

Proven WT 6’044 

 

12’000 50.4%   

TOTAL 11’735 18’000 65.2% 20’243 58% 

* Data based on meter readings for period 12/3/03 to 29/3/04 (21’232kWh) 

The graph below shows monthly output in kWh for Proven wind turbine and PV system during 2003/2004. 
(Note: First 5 months of turbine output are averaged) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For more up to date output figures see our website. 
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Power output from Proven WT6000 vs wind speed 7th Feb
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Power output from Proven WT6000 vs wind speed 20th March
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Wind speed HHP 20th March 2004

0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00

16.00

18.00

M
/s

Mean 1, Predicted speedat 26m

 

Conclusions 

Energy Demand 

 

Suspected reasons for higher energy demand than 

forecast in 2003(20’243kWh versus 18’000kWh): 
• Use of home for work activities (mainly 

computer use and boiling kettles). There is 

currently the equivalent of 2.5 full-time 

workers using their homes. This will be 

reduced when new office is completed with 

most of work being transferred to the new 

building. 

• Food processing for cooking and storing site 

grown fruit and vegetables has increased over 

the years – however this offsets shop bought 

food which is much more energy intensive 

through manufacturing, packaging and 

transportation. 

• A growing number of teenagers in the homes 

seem to have had impact on particular 

households – some say probably the most 

energy-inefficient appliance known to man! 

Latest energy consumption figures are detailed in 

Factsheet 3 Thermal Design and Energy 

Conservation. 

 

Energy Production 

 

Possible reasons for lower energy production from 

Wind Turbine (actual ~6,000 kWh versus 12,000 

kWh predicted): 

• Lower average wind speed than predicted. 

• Inverters were designed for photovoltaics. New 

chips have been fairly recently installed that more 

closely reflect wind turbine profiles. It is expected 

that this will increase output (2004). 

• Blade angle & springs – More recently additional 

springs have been added and angles changed 

(2004) 

• Inverter settings. It is possible to maximise output 

by changing settings at different times of the year 

to operate more effectively with different average 

wind speeds. 

The power curve has improved post the fitting of the 

new springs and first lot of chips (February 2004). We 

are now seeing 6kW peak outputs from the turbine 

which were not experienced before. However there 

are still some concerns:  

1. The graphs show good peak output but with a lot 

of scatter (see graph below). For example, when 

the wind is above 8m/s the power is sometimes at 

5kW but is often well less than this. There also 

seems to be a horizontal line at 2.5kW, indicating 

only one inverter working. Also there seems to be 

a bit more scatter after the chips were installed 

(7
th

 Feb before and the March figures after). The 

new chips may have made things a bit less 

reliable. 

2. At high wind speeds predicted output seems to be 

achieved but at low wind speeds energy capture 

is significantly below expectations. 

 

 

 



   

 

Technical Data (summary) 
 

Wind Turbine (Proven) 

 

• Power rating = 6kW 

• HHP’s Estimated Annual Energy Output 

(AEO) = 11’652 kWh (Assumes mean wind 

speed of 6.2 m/s) 

• Height = 26m 

• Blade Diameter = 5.6m 

• Guided (4) tube tower with gin pole 

• Grid-linked via 2 SMA Sunny Boy SWR 2500 

inverters 

• Gear-box free (less noisy) 

• 270V three phase  

• 120m cable to tower base 35mm
2
 

• Noise levels will not exceed 35dB measured 

outside a 200m radius from the wind turbine 

• The proposed wind turbine will be no closer 

than 200m from the nearest non-involved 

dwellings 

• Colour and manufacturer specified in planning 

permission. 

• Connection agreement obtained 3/12/01 from 

East Midlands Electricity (EME), our District 

Network Operator (DNO) 

• Erection - Foundations 1 day for 3 people; 

Turbine 2 full days for 4 people. 

Photovoltaics 

 

• Peak output is 7.65 kW  (85W peak from each 

of the 90 panels) 

• Estimated Annual Energy Output (AEO) = 

6502kWh  

Or using PVSYS and weather data from 

Sutton Bonnington AEO estimate is 5647kWh 

per year 

• Six identical 1.275 kWp PV arrays  

• Each array consists of 15 x BP Solar BP585 

modules (wired in one series string)  

• Orientation of the buildings and the arrays is 

SSW 

• Mounting System - 76 modules will be 

mounted along the conservatory parapet. 7 

will be mounted on each end of the 

conservatory. 

• PV’s are connected to SMA Sunny Boy SWR 

1100E inverters (G77 type tested)  

• PV modules are tested and certified to IEC 

61215 - Warranty is 10 years to 90% and 25 

years to 80% of minimum rated power 

• All electrical work conforms to the 16th 

Edition of the IEE wiring regulations 

(BS7671) and Engineering Recommendation 

G77 

• Generation is optimally matched to individual 

household loads 

• Connection agreement obtained 1/2/2 from 

East Midlands Electricity. 

• Installation - August 2002 - 7 person days

 

 

 

Sources of materials used
COMPANY MATERIALS SUPPLIED Website/ Contact 

Wind Turbine 

Proven Engineering Ltd Wind Turbine, Tower & Installation www.provenenergy.com 

Tel: 01563 543 020 

Pirelli Cables Ltd Cable Tel. 02380 395068 

East Midlands Electricity Connection Tel. 01332 393031 

Funders 

Scottish Power Green 

Energy Trust 

Provided £11,095 towards costs Claire Doherty (0141 568 

4615) 

Photovoltaics 

Wind & Sun Ltd Installers 01568 760671 

www.windandsun.co.uk 

Sundog (Martin Cottrell) Monitoring equipment and installation 017684 82282 



   

Costs 
 

Wind Turbine 

 

Cost summary  Detailed Costings for Proven costs only
(*)

 

Supplier Cost  Item Cost 

Proven £23,434  Turbine £7,355 

Newark Concrete £820  Tower £7,526 

Plant Hire £605  Mount £275 

Sub-Total (incl VAT @ 

5%) 

£24,859  Inverters £4,090 

   Cable kit £140 

HHP Labour £1,245  Fuses, etc £160 

Grand Total £26,104  Sub-Total £19,546 

    

Funding  Delivery £1,167 

Scottish Power Grant
(**)

 £11,095  Installation £2,688 

HHP members (7 year loans) £13,765  Sub-Total £3,855 

HHP labour (costed time) £1,245  TOTAL £23,401 

Total £26,105  Discount £793 

   VAT £1,130 

   GRAND TOTAL £23,738 

 
(*)

 Difference in Proven amounts due to late changes in inverter costs and allocation of cable costs (£304). 

 
(**) 

HHP was awarded over £11,095 from Scottish Power’s Green Energy Fund towards the cost of installing the wind turbine. 

The independent Green Energy Trust was created in May 2000 to administer Scottish Power’s Green Energy Fund, 

which has been developed to support the government’s target of achieving a twenty percent reduction in CO2 

emissions by 2010. Hammy Smillie, Scottish Power’s business and community relations director, said: “Not only will this 

project be an excellent example of how to make use of renewable energy in the home, it will also give the families the opportunity 

to contribute towards helping the environment. On a practical level, by using renewable technologies as a power source, the 

Hockerton Housing Project will save money and set a leading example in the UK.” 

 

Photovoltaics 

 Supplier Costs Warranties 

PV Modules BP solar/Wind & Sun  £22,882.50 10 years to 90% 25 years to 80%  

PV mounting system Ecofys/BP Solar/Wind 

& Sun 

£3150.00 1 year 

Inverters SMA/BP Solar/Wind 

& Sun 

£6069.43 Standard 2 year repair and replacement  

Cabling & Electrical Components Wind & Sun £3212.91 1 year 

Sub total materials    

Sub total materials  £35314.84  

PV labour Wind & Sun £5336.00 1 year 

Total PV system  £40 650  

Per house  £8130  

Per kW peak  £5313  

 
Funding  

All costs were fully funded by the DTi PV Trial 

Programme, although there was a significant 

match-funding element of £11,095 from 

Powergen. 



   

Maintenance 
 

Wind Turbine 

Usually the WT is lowered once a year to do any 

necessary maintenance and to make checks. The 

turbine is lowered and raised back up using large 

farm machinery hired for the operation. This is 

used because the supplied winch failing during the 

initial erection. A large tractor was on hand at the 

time, which was then used successfully. 

Subsequently we have used the same local farmer 

for lowering and raising the turbine – an 

interesting form of farm diversification! The gin 

pole facilitates the lowering and raising of the 

turbine by acting as a lever. The operation usually 

is completed within three hours. 

Actions undertaken include: 

• Checking springs + adding spacers 

• Adding new springs 

• Touching up paintwork on blades 

• Lubricating bearings 

• Cleaning rings 

 

There has been no serious cause for concern in 

terms of mechanical safety – the main issues have 

been associated with the poor performance and 

some intermittent noise at low speeds. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photovoltaics 

Maintenance in the first year was minimal with 

only four cleaning sessions. A log has been kept 

to show what activities have been undertaken etc. 

Maintenance Log 

Activity Cost Who by Date 

Clean surface of panels and irradiance 

meters 

1.25 

hours 

Done by residents 

of houses 

31/3/03 

Clean surface of panels and irradiance 

meters 

1.25 

hours 

Done by residents 

of houses 

29/6/03 

Clean surface of panels and irradiance 

meters 

1.25 

hours 

Done by residents 

of houses 

13/12/03 

Clean surface of panels and irradiance 

meters 

1.25 

hours 

Done by residents 

of houses 

13/3/04 

 

Wind turbine lowered with Nick Martin, project member making inspection  



   

Media coverage of wind turbine  
 

Introduction 

There was significant media coverage of the 

Proven wind turbine applications at Hockerton 

Housing Project. This included a large part of a 

half-hour documentary by Carlton TV ‘Eco-wars’ 

and many local press articles. This was due at 

least in part to there being a great deal of mis-

information and misunderstanding. The irony is 

that since the installation, HHP have not received 

a single complaint. Even more interesting is that 

the application of second wind turbine at HHP in 

December 2003 did not have a single written 

objection, and no media attention see part 2. 

Clearly the media are most interested in conflict. 

The following articles provide a taster of this.

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



   

 
 

 



   

APPENDICES 

 

Appendix 1 – Noise data used for proposed Proven wind turbine planning application 

 
 

Wind 

Speed 

(m/s) 

Background noise 

levels at very 

quiet – normal 

rural locations 

 

DTI recommended limits 

to turbine sound levels at 

nearest non-involved 

dwellings at very quiet –

normal rural location 

Actual sound level of 

proposed turbine at 

200m 

Light vehicles at 

20m from A617 

Heavy vehicles 

at 20m from 

A617 

4 26 – 38   35/40 – 43 19 60 70-80 

5 28 – 40 35/40 – 45 20 60 70-80 

6 32 – 43 37/40 – 48 21 60 70-80 

7 35 – 46  40 – 51 22 60 70-80 

8 38 – 49 43 – 54 23 60 70-80 

9 41 – 52 46 – 57 24 60 70-80 

10 45 – 53 50 – 58 25 60 70-80 

11 47 – 54 52 – 59 26 60 70-80 

12 48 – 55 53 – 60 27 60 70-80 

13 49 – 56 54 – 61 28 60 70-80 

Noise data for Proposed Wind Turbine
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levels at  nearest  non-
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quiet  rural location

Actual sound level of

proposed turbine (at  200m)

 
 

 

Notes: 

 

The DTI report on noise from wind farms recommends that: -  

1. Daytime noise from wind turbines as measured at the nearest non-involved dwelling should not exceed 35-40 dB(A) or 

5dB(A) above background noise levels. 

2. A tonal penalty addition of a maximum of 5dB(A) may be incurred according to audibility of tones from the wind farm. 

 

The sound levels of the proposed turbine have been extrapolated from manufacturer’s measurements (taken at 9m from turbine 

hub) using typical sound level attenuation of 6dB for each doubling of the distance of the noise source. 

The vehicle noise levels are typical of those experienced by the non-involved dwellings near the A617. 

 

As can be seen from the graph above, the sound levels from the proposed turbine will be considerably below background noise 

levels thereby easily satisfying the DTI recommendations as well as the Stoneham Report (a rather more conservative 

document used to oppose turbine applications.) 

 

Example: 

Wind speed     5m/s 

Typical background noise    28-40 dB(A) 

DTI recommended limit at nearest dwelling  35-45 dB(A) 

Actual sound level at nearest dwelling  20dB(A) 



   

General Advice 

 
What are the main considerations prior to 

installing renewable energy systems? 

• Only consider alternative energy sources when 

you have taken all measures to reduce energy 

consumption in all aspects of life.  

• Location and siting is critical to suitability and 

varies depending on which form of renewable 

resource being considered. 

• Small-scale renewable energy systems can 

form the least-cost option in locations which do 

not have an existing grid connection and where 

energy demand is low. 

• Potential for using more than one type of 

renewable energy resource or hybrid energy 

supply systems (e.g. small wind/diesel engine 

generating unit). 

• Where site self-sufficiency is not possible or 

practical, major new developments could be 

designed to make maximum use of the nearest 

available renewable energy plant. 

 

What are the main options for renewable energy 

generation? 

• Photovoltaics (PV's) use solar power to 

generate electricity 

• Wind turbines – Small wind-generators, both 

on-grid and off-grid, are usually more cost-

effective than PV’s where there is a reasonable 

wind resource (main issue is often public 

acceptability).  

• Hydro - small-scale hydropower schemes have 

a great potential using some of the hundreds of 

old or abandoned watermills in the East 

Midlands Region. Unlike wind and PV, such 

sites often have the potential to supply 100% of 

electricity and heat demand, with excess to 

export to the grid. For the same energy 

supplied, micro-hydro schemes in the UK can 

be typically twice as cost-effective as wind 

generators and 10 times more economic than 

PV. 

• Combined heat and power (CHP) can supply 

efficiently whole developments. 

 

What other forms of renewable energy could be 

considered? 

• Solar hot water systems are active solar 

systems using collectors such as solar panels to 

capture heat from the sun within which a fluid 

is circulated via a pump (usually water) to a 

heat transfer store for later use. This is most 

commonly used to provide domestic hot water. 

There are several types of collector including 

flat plate, evacuated tube and concentrated 

collectors.  

• Biofuels make use of recently grown materials 

such as wood (e.g. fast growing willow, or 

forestry residue) and straw for space heating or 

energy generation. This form of renewable 

energy releases the CO2 during combustion 

processes that was previously locked up in the 

biofuel as it grew, making it effectively CO2 

neutral. 

• Ground source heat pumps can provide a viable 

alternative form of heating if you are replacing 

electricity. If you are replacing gas heating 

there is likely to be little CO2 reduction. 

 

What else can be achieved indirectly to support 

renewable energy? 

• Purchase of electricity on a ‘green’ tariff. 

• By calculating the amount of CO2 produced by 

a development and planting trees to offset it 

(known as ‘carbon offset’) - These could be 

used as biofuels  

 

What leads to a successful planning application 

(wind turbine)? 

• Good consultation with locals and planning 

departments 

• A local planning policy on wind turbines or 

at least a strategic objective to support 

renewables 

• Exemplars to demonstrate more clearly how 

they operate and look within the context of 

surrounding landscape 

• A positive vote by the local parish 

meeting/council 

• A financial benefit received by those closest 

to the turbine 

• Dogged determination! 

 



   

Further Resources 
 

Websites 
• Bergy (www.Bergy.com) – produce a 10kW wind 

turbine (American) 

• British Wind Energy Association (www.bwea.com) 

• Centre for Alternative Technology (www.cat.org.uk) - 

eco centre with a focus on renewable energy. 

• Clear Skies (www.clear-skies.org)– grants towards costs 

of installing renewable energy systems. Includes details 

of accredited installers of renewable energy systems. 

• Combined Heat & Power Association 

(www.chpa.co.uk and www.chpclub.co.uk)  

• Danish Windpower Manufacturing Association 

(www.windpower.dk) 

• Energy 21 (www.energy21.org.uk) - promotes 

sustainable energy systems. 

• ETSU - 01235 436747 (Nobal wind data) 

• European Wind Atlas (www.windatlas.dk) 

• European Wind Energy Association (www.ewea.org) 

• Future Forests (www.futureforests.com) 

• Gazelle Windturbine Ltd (www.northernenergy.) 

• Generating Solar Homes –supports the development of 

photovoltaics (PV’s), particularly, but not exclusively 

through Housing Associations. Tel: Tel. 0115 985 9057 

• Iskra Wind Turbines  (www.Iskrawind.com) – produce 

a 5kw turbine 

• Log Pile (www.logpile.co.uk) - Promote and aid the use 

of wood as renewable energy. Includes database of local 

wood fuel suppliers. Helpline: 0800 138 0889 

• National Energy Foundation 

(www.greenenergy.org.uk) - provides information, 

practical advice and information on suppliers of 

renewable energy products and services.  

• Photovoltaic demonstration programme (DTI) 

(www.solarpvgrants.co.uk) - grants available towards the 

installation of solar electricity equipment. Tel:0800 298 

3978.  

• Rutland Windturbine (www.marlec.co.uk) 

• Sustainability Works (www.sustainabilityworks.org.uk) 
- includes section on energy. 

• Newark and Sherwood District Council Wind Energy 

Supplementry planning guidence http://www.newark-

sherwooddc.gov.uk/spds/ or available from HHP. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Further Reading 
• *Community heating in Nottingham: domestic 

refurbishment (GPCS 313) 

• Developing a Community Renewable Energy Scheme 

(Department of Trade & Industry) 

• * Heat pumps in the UK (GIR 72) 

• Renew (Technology for a Sustainable Future)- A bi-

monthly magazine covering energy and renewables (see 

http://www-tec.open.ac.uk/eeru) 

• *Solar hot water systems in new housing (GIR 88) 

• Sustainable Housing – options for independent 

energy, water supply and sewerage (Smerdon/ 

Waggett/ Grey) - Application Guide AG26/97 (order via 

www.bsria.co.uk)   

• The Guide to renewable Energy Centres in the UK 

(DTi/Energy 21)– copies available from Energy 21 

(01453 752277) 

 

* (Free copies available from BRESCU enquiry line 01923 

664258 or see www.housingenergy.org.uk).   

 

Other Case Studies 

 

Local 
• Boughton Pumping Station – includes a Combined 

Heat and Power machine using waste wood chippings 

(www.boughtonpumpingstation.co.uk) 

• David Wilson Millennium Eco-Energy house 

(University of Nottingham) – A steel frame provides a 

convenient mounting for the rapid testing of new 

renewable energy systems. Instrumentation is installed to 

allow monitoring of systems to be carried out and the 

house is occupied by a team of 3 highly experienced 

renewable energy researchers. Includes wind power, 

building integrated and tracking photovoltaics, ground 

source heat pumps. (www.nottingham.ac.uk/sbe/) 

• Green Lane, Clifton (NCHA) - Photovoltaics in 22 

domestic properties as part of the Department of Trade 

and Industry Domestic PV Programme. The scheme will 

be monitored for two years to consider the effectiveness 

of PV's in providing affordable warmth as well as its 

long term viability as a source of renewable energy in the 

domestic sector.  

• Hockerton Housing Project - Wind power (5kW 

Proven - installed Dec 2001) and photovoltaics (installed 

2002 as part of DTi trial), solar water heating via heat 

pumps. (www.hockerton.demon.co.uk) 

• Beeston Weir small hydro plant on the River Trent 

 

Other 
• BedZED – Community CHP plant (www.bedzed.org.uk) 

• Paxton Court, Gleadless, Sheffield has many passive 

solar features including conservatories with insulating 

shutters that can be used for shading and an underfloor 

thermal store.  

• Integer Housing at Maidenhead uses PVs. See 

www.sustainablehomes.co.uk or www.mdha.co.uk  

• Amersham Road, Reading by Ealing Family Housing 

Association has solar hot water heating. See 

www.sustainablehomes.co.uk 

 



   

 

For further information about HHP or the contents of this factsheet, contact: 
 

Hockerton Housing Project 
The Watershed, Gables Drive 

Hockerton, Southwell 

Notts NG25 0QU 

 

Tel:  01636 816902 

Email: contact@hockertonhousingproject.org.uk  

Website: www.hockertonhousingproject.org.uk   
 

 

Other technical factsheets available: 

• TF1:   The Site & Initial Excavations 

• TF2:   In Construction (Choice of Materials) 

• TF3:   Thermal Design & Energy Conservation 

• TF4:   Embodied Energy – in draft 

• TF5:   Hot Water generation – in draft 

• TF6:   Ventilation & Air-Tightness  

• TF7:   Second fix materials – in draft 

• TF8:   Sunspaces – in draft 

• TF9.2 Energy Generation part 2 

• TF10: Water supply 

• TF11: Waste Water Treatment 
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