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Terms of Reference:
This report focuses on the Exploration of Green Energy, In particular Solar Photo-Voltaic (PV) panels.

Four Solar companies’ were invited to survey Church House Hall in the Pallant and the St Faiths Church Turret roof, produce
Solar PV panel quotes and proposals, these will be considered together with the installation costs and associated revenues from
the Governments Feed-In-Tariff (FIT) over a 30 year period.

The aim is to indicate how St Faiths Green Energy Exploration fits into current Havant Borough Council and Regional Strategies in
order to give weight to planning submissions. Identification is given to relevant decision making bodies and also
recommendations made towards the end of the report in order to strengthen the case for Solar PV panel installations on Church
properties.

sEncourage respect for God's creation

sEnhance the wildlife value of our churchyard

sEnhance the churchyard for quiet relaxation and wider
community use

sExplore potential sources of ‘green’ energy

sReduce our ‘footprint’

St Faiths Church - Mission Development Plan 2015 - 2020

Report aims to address the following:
Putting the Christian case for Solar PV & Green Energy
Mission Development Plan
Planning issues & English Heritage advice to get project accepted
Presedence in Havant for Green Energy already (Solar)

How the “Green Energy Exploration” Aim fits into current Five Renewable
Energy programmes in the South East of England

What the real Climate Change problems are and how Green Energy helps
Technical Quotes & Desings
Costs & Revenue Generation

Recommendations



1. Executive Summary

St Faiths Church Mission Development Plan, adoption of the Mission Development Plan for the Church was entered into in
late April of 2015 (Source 01). Within this Development Plan were the Key complementary” Aims” and associated “objectives”,
one in particular was the aim to “Promote and Enhance our Natural Environment” part of which was to “Explore the potential
sources of Green Energy”. A combination of good solar resources in Havant and growing demand for more Green Energy and
this aim of exploration into Green Energy provide all the right ingredients for a demonstration by St Faiths Church to adopt Solar
PV panels. The Church Turret flat roof area and also the South Facing roof of the Church House Hall in the Pallant are the two
sites being considered for Solar PV panels. In this report we were concentrating of Solar PV as a technology only, no other forms
of Green Energy were investigated. There is a growing and urgent need - Climate Change is a real issue and as such the aim
to explore Green Energy by St Faiths Church is a bold and much needed development for the Parish of Havant. The UK
Government, wishing to reduce the country’s dependence on fossil-fuel stores and to cut carbon dioxide emissions, has made a
commitment to find 10 % (percent) of energy from renewable sources by 2010, rising to 20 % by 2025 (source 02).

The way forward — Father Tom had discussions with Alan Brewer of PSECC and also a member of the Church and an invitation
was made to Alan & PSECC to assist with the Aim of Exploring Green Energy. “PSECC” Portsmouth Sustainable Energy & Climate
Change Centre have created, over an eighteen year development period a Solar PV market opportunity - the “Resource
Ownership” concept — a concept where the Client, or Local Government or peoples in an area such as Havant could receive
revenue from any Solar PV panel installation, this ensures Sustainable Energy development for St Faiths Church. Making a case
for Christian care of our World and the Environment is an easy one. Love for ones fellow man, Consideration & Kindness
towards the environment are three of the fruits of the Spirit, so considering the interactions of the Church with the Environment
together with being kind to the Planet and hope being a gift of the Spirit, hope for a resolution to Climate Change problems,
then this exploration is a worthy cause. A balance has to be maintained between adopting new Green Energy and the Heritage
aspects of all historic buildings. However, this said there must be a real drive towards Climate Change Mitigation and the
adoption of such Green Energy as Solar in order to maintain Man’s existence on our Planet over and above long term
preservation of Buildings, what is more important Man or Buildings (a thought) — Care must be taken and a balanced approach
adopted in line with English Heritage guidelines, Planning Objectives (PPG’s) and the Aims of the Church. Regardless of the
particular size of a solar PV system installation, what is important is that St Faiths Church to demonstrate a commitment to
Green Energy. Obviously the bigger the system the larger its cost, but also the larger the revenue stream from the Feed-In-Tariff
(FIT). This report focuses on the Exploration of Green Energy, in particular Solar Photo-Voltaic (PV) panels:

Green Energy installations in a Heritage Town like Havant is a very delicate decision making process, one must give due care and
consideration to English Heritage policies, guidelines together with considering the wider Climate Change Mitigation targets all
Councils in the UK and Globally are trying to programme for, balanced, careful approach is required. PSECC recommend the
company Sun Smart Energy Ltd as being the preferred installation company -“SunSmart Energy Ltd” has access to all the solar
panels currently on the market. You can choose from standard poly-crystalline panels, which have a blueish tint, to all black
mono-crystalline panels. SunSmart have an exclusive arrangement with SunPower that supplies the highest efficiency-rated
black panels in the world and there is an option to have panels that look like the tiles on your roof. It was recognised at a very
early stage in this process of Exploring the Green Energy potential for Church Buildings that the Havant Borough Council
Conservation Officer — John Townsend was very informative, engaging and helpful together with very knowledgeable on the
subject and offered advice and guidelines to the Parish Development Officer an also Alan Brewer.

Businesses up and down the country are installing solar PV systems for sound commercial reasons:
1. Church receives an annual ROl of 10% or higher
2. This government-backed return for the Church is index-linked and guaranteed for 20 years
3. Protect your Church from the inevitable price rises from the Big Six energy companies
4. Enjoy clean, free solar electricity for years to come
5. Solar electricity generation typically coincides with your main energy demand
6. Church demonstrates its green credentials by reducing your carbon footprint

Society at the moment is not doing enough to mitigate the CO2 problems, which could spell the end of man on this planet. We must act
now and in more urgency — The Mission Plan Aim of Green Energy is a good one for the local and Global Communities.

Do NOT leave Climate Change Mitigation to others to resolve — we must go beyond just a token demonstration of Green
Energy and | feel this is important for the Conservation Officer to understand and support a larger solar PV system installation
on the Church House Hall roof.



Just how is St Faiths going to achieve its development programme — This report does contain much background
information of current Green Energy policies and Strategies that exist in England and the South East to give weight to the Green

Energy Aim. Care and Consideration must be taken by the Church and a balanced approach adopted in line with English Heritage
guidelines. Sustainable Development Agenda21 programming also indicates the need for Renewable Energy development in the
Town of Havant together with the Future Solent programme in 2014 with a main objective of encouraging Green Energy along
the Solent and South Coats. This Church projects also fits into the Core Strategy of HBC and also PUSH strategy. A “precedence”
for Solar installations has been set in Havant in Waterloo Road by 3KW of Solar PV and one unit of Solar Thermal being installed
in the Town of Havant. PSECC is a UK based consultancy service organisation with environmental & Climate Change Mitigation
experience - specialist team of engineers, scientists, legal and socio economic professionals within the consortium competency
including legal compliance requirements, energy sector development requirements, Environmental and social impacts
assessments for diverse projects. We have twenty years’ experience in this sector including Researching & help in writing the
Portsmouth City Council (PCC) Energy Policy in 1995 and Energy Network coordination for Hampshire County Council (HCC) in
2002 to 2004 and Researching Renewable Energy options for MoD and Schools sector within HCC and installing seven schools
with Solar PV, sourcing all grants and funding packages. We offer St Faiths our local skills, knowledge and experience necessary
to produce all required feasibility studies and Tender Management. In late April four Solar Energy Companies were invited to
visit, survey and quote for the two sites at St Faiths main Church & Turret together with the Church House Hall in the Pallant.

English Heritage - had published in 2010 Guidelines to Small scale solar electric (photovoltaics) Energy and Traditional
Buildings. Renewable energy may come from sources such as wood that are self-regenerating, or those such as the sun that are
effectively infinite. The technologies associated with these sources are sometimes referred to as ‘low-carbon’, in that they emit
much lower levels of carbon dioxide and related compounds into the atmosphere than do fossil-fuel technologies. Planning and
the Historic Environment (PPG15) — (source 03) and Planning Policy Guidance 16: Archaeology and Planning (PPG16) (source 04):
from 2010 need to be considered. Work of any kind to a Scheduled Monument also requires consent from English Heritage
under the Ancient Monuments and Archaeological Areas Act 1979 (source 05). Your Church building applications will need to
show clearly what you intend to do, with detailed drawings and photographs. It is useful to draw the panels on a photo of the

site or building in order to help the planning officer visualise it in its proposed setting and determine its visual impact. Future

Solent programme — This is a new programme for the Solent Region to go Green — St Faiths would make a good project
under this programme to demonstrate a Christian commitment to Green Energy.

How it delivers the priorities

Priority 1: New Low Carbon & Green Technology

An energy strategy can support the development of renewable technologies within the Solent

Priority 2: Resource Efficiency in Homes and Businesses

An energy strategy will promote energy efficiency and demand management as a key component of the strategy mix.

Priority 3: Generation of Secure, Renewable & Low Carbon Energy in the Solent

The energy strategy will identify assurances, opportunities and drivers of energy security for businesses and homes into the
future and will help decarbonise the energy supply, thus helping meet the national and local targets. Havant Borough Council -
currently developing a Sustainability Strategy for Havant Borough Council. We can assume that for every kWh of electricity
generated from on-site renewables there is an equivalent saving of 0.541 kg of CO2.

A key aspect of Sustainable Development is Sustainable Energy use and Generation — for this reason PSECC suggest that the St
Faiths exploration into Green Energy & installations of Solar PV at Church House Hall in the Pallant and also St Faiths Church
Turret comply with the strategic objectives of HBC and their desire in the Core Strategy to Reduce CO2 emissions and adapt to
climate change. Also the PUSH Economic Development Strategic Objective of ensuring Sustainable Development across the sub
region — Havant is met. Priority 3: Generation of Secure, Renewable & Low Carbon Energy Future Solent is met by this St Faiths
project. In considering the Solar PV aspects of green energy it is important to understand that this technology is one of only
many Renewable Energy (Green Energy) technologies. This report gives background on five sustainable programmes significant
to your Aim. Other technologies such as Ground Source heat Pumps, Biomass boilers, Wind Turbines, Solar Thermal Hot Water
systems and Air Source Heat Pumps are also very important for the proposed New Build extension for the main St Faiths Church
building together with Energy Efficiency. One important factor to note for the Church House Hall in the Pallant is that it is
attached to a Grade 1 listed building, which needs refurbishing in a very careful manner in line with English Heritage and
Conservation Officer guide lines.


http://www.futuresolent.org.uk/our-programme/solent-energy-strategy/
http://www.futuresolent.org.uk/our-programme/solent-energy-strategy/

2. Technical Summary - range of systems possible

This report looked at system sizes from 3.57KW to 17.1 KW for the Church House Hall pitched roof area and a range of
between 5.59KW to 6.84KW for the Church Turret flat roof of the main Church.
3.5KW Solar PV system . 9KW Solar PV system

30, Gri S with El | Appiancas = Net Mebaring 3D, Grid-connected PV System with Electrical Appliances - Net Metering

Climate Data Havant (1986 - 2005) Climate Data Havant (1986 - 2005)
PV Generator Output 13.75 KWp PV Generator Output 15.13 kWp

PV Generator Surface 90.0 m2 PV Generator Surface 89.9m2

Number of PV Modules 55 Number of PV Modules 55

Number of Inverters 2 Number of Inverters 2

15KW Solar PV system 6.84KW Solar PV system of Church Turret

Please find attached spreadsheets containing graphs showing possible revenue projections for all of the
proposals. Assumptions are clearly stated in the spreadsheets and can be modified by the user. The key
differences between our assumptions and Warm Space’s, using the example of the largest Church House
Hall quotation, are:

In summary, all our assumptions are more cautious with the exception of current energy cost.

Use of energy on site

System Size Warm S S75%
Warm Space Ltd: 17.1 kWp Su?]rsmmafﬁcle% 3% 0

SunSmart Energy Ltd: 15.13 kWp

. . RPI Inflation
Energy price Inflation Warm Space: 4%
Warm Space: 10% SunSmart: 3%

SunSmart: 4%

Annual Maintenance Cost
Warm Space: £0
SunSmart: £100

Energy Cost
Warm Space: 14p
SunSmart: 15p




3. History

The first World Earth Summit at Rio de Janeiro in 1992 resulted in the term Sustainable Development and the Agenda21
programme (source 06) commenced here in the UK and Alan has been involved in this process in the UK and throughout the
World highlighting amongst other things - Green Energy.

Father Tom had discussions in early April 2015 with Alan Brewer of PSECC and also a member of the Church of St Faiths and
an invitation was made to Alan & PSECC to assist with the Aim of Exploring Green Energy for St Faiths Church, Alan agreed. In
this report we were concentrating of Solar PV as a technology only, no other forms of Green Energy investigated as this time.

Senior staff at PSECC, namely Alan Brewer MSc the MD was asked in 1995 to research and write one of the first UK City Energy
Policies and Strategies under Agenda 21 programming to combat Climate Change. This work led onto his coordination of the
Hampshire County Council Energy Network in 2002, progressing onto Sustainable Energy in the County Schools sector. In 2013
onwards, to date Alan has recently been developing Solar Farms in Kenya, Tanzania and soon Cameroon in Africa.

Following a period of time researching solar in the UK, developing PV in both domestic and business environments it became
apparent to Alan that for true sustainability and commercial profitability, solar technology really needed greater awareness and
installations to optimize its benefits in the UK, hence his willingness to assist St Faiths “Exploration into Green Energy”.

As indicated a balanced approach to Green Energy in Historic Buildings is required and encouraged by English Heritage and they
published in 2010 Guidelines to Small scale solar electric (photovoltaics) Energy and Traditional Buildings. Installations of Solar
technology throughout the Heritage Town of Havant already have been performed, as in the case of an installation of 3KW Solar
PV and Solar Thermal at Waterloo Road so a precedent has been set from a Planning Permissions point of view.

Four Solar Energy Companies were invited to visit the two sites in late April at St Faiths main Church & Turret together with the
Church House Hall in the Pallant and Father Tom and David Pearson (Parish Development Officer) were also present at the first
survey time. Alan of PSECC then arranged for the other three solar companies to visit, on the same day, and take measurements,
make designs and costings and to send these proposals in as official quotes to be submitted to David Pearson of St Faiths and
the St Faith Church Standing Committee for consideration.

A key aspect of Sustainable Development is Sustainable Energy use and Generation — for this reason PSECC suggest that the
St Faiths exploration and possible installations of Solar PV at Church House Hall in the Pallant and also St Faiths Church Turret
comply with the strategies of HBC and their desire in the Core Strategy to Reduce CO2 emissions and adapt to Climate Change &
the PUSH Economic Development Strategic Objective of ensuring Sustainable Development across the sub region of Havant.

St Faiths Church in Havant could
soon have Green Solar Energy

electricity supply to power all its
lighting.



http://www.google.co.uk/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=0CAgQjRw&url=http://global-conferences.eu/rio-de-janeiro/&ei=po8_VYPoDMy7aZvHgcgM&psig=AFQjCNF-LxqEXw2VoeVSdsxIoWNdPPl6Gw&ust=1430315302302272

4 Christian Response to Climate Change - “Green Energy Exploration”
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Making a case for Christian care of our World and the Environment is an easy one. Love for ones fellow man, Consideration &
Kindness are three of the fruits of the Spirit, so considering the interactions of the Church with the Environment together with
being kind to the Planet and hope is a gift of the Spirit, hope for a resolution to Climate Change problems, then this is a worthy
cause. A balance has to be maintained between adopting new Green Energy and the Heritage aspects of all historic buildings.
However, that said there must be a real drive towards Climate Change Mitigation and the adoption of such Green Energy as
Solar in order to maintain Man’s existence on our Planet over and above long term preservation of Buildings. What is more
important, Man or Buildings? Care and Consideration must be taken and a balanced approach adopted in line with English
Heritage guidelines, Planning Policy and St Faiths Church Aims & wishes. Sustainable Development Agenda21 programming also
indicates the need for Renewable Energy development in the Town of Havant together with the recently launched Future Solent
programme in 2014 by Fareham Borough Council with a main objective of encouraging Green Energy along the Solent and South
Coast region (source 08) - Project Leader is Gill Kneller of HBC (Havant Borough Council) .

PSECC - Portsmouth Sustainable Energy & Climate Change Centre

PSECC is a UK based consultancy service organisation with environmental & Climate Change Mitigation experience and have a
specialist team of engineers, scientists, legal and socio economic professionals within the consortium competency including legal
compliance requirements, energy sector development requirements, Environmental and social impacts assessments for diverse
projects as well as Renewable Energy Technology companies. We have over eighteen years’ experience in this sector, which
includes Researching & writing the Portsmouth City Council (PCC) Energy Policy in 1995 (source 07) and Energy Network
coordination for Hampshire County Council (HCC) in 2002 to 2004 together with Researching Renewable Energy for the MoD
and for the Schools sector in 2013 within HCC and installing seven schools with Solar PV, sourcing all grants and funding
packages. We offer local skills, knowledge and experience necessary to produce all required feasibility studies and Tender
Management for St Faiths.

To meet the Mission and Vision it was decided that there should be five key complementary aims, one of which is -

2KW Solar systems saves 1.2 tonnes CO2 per year

*Encourage respect for God's creation F

sEnhance the wildlife value of our churchyard

sEnhance the churchyard for quiet relaxation and wider
community use

sExplore potential sources of ‘green’ energy
*Reduce our ‘footprint’
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D) ENHANCING OUR ENVIRONMENT:
We will promote and enhance our natural environment

The Way Forward

The Bible makes clear that the natural world and its creatures have value to God regardless of any
value or usefulness to us, It also makes clear that all human beings are children of God and so we
have a duty to do what we can to promote their well-being and to avoid undermining this. But we
can't core about other people or God's other creatures without caring about the conditions which
affect their lives = which means caring about the impact of our own activities and consumer choices.
Although Scripture implies that the natural world is important to God in its own right, comtact with it
is also spiritually and emotionally beneficial to us all —it helps us recognise the immensity (and
beauty) of God, and it may bring us closer to God.

Objective Responsibility
Encourage respect for God's creation, and increase understanding of
D1 o ) Worship Comm.
how that relates to our Christian faith P
Churchyard
D2 Enhance the wildlife value of our churchyard Development
Group
Churchyard
D3 Enhance the churchyard for quiet relaxation and wider community use  Development
Group

PBDT and BMC

) ) ) and Church
D4 Explore potential sources of environmentally-friendly ‘green’ energy

Development
Team
: , All Development
Foster ‘green’ initiatives (seeking ways to reduce the environmental P
D5 ) - ) Teams and Groups
footprint’ of the church and its members)
and BMC

Mission Development Plan 2015 — 2020 (source 16)

Terms of Reference: This report focuses on the Exploration of Green Energy, In particular Solar Photo-Voltaic (PV) panels.

The aim is to indicate how St Faiths Green Energy Exploration fits into current Havant Borough Council and Regional Strategies in
order to give weight to planning submissions. ldentification is given to relevant decision making bodies and also
recommendations made towards the end of the report. Four Solar companies’ were invited to survey and produce quotes and
proposals will be considered together with the costs and associated revenues from the Governments Feed-In-Tariff (FIT) over a
30 year period. Climate Change is a real issue that needs to be addressed more urgently by each Global Country, each County,
each Council and each person. Green Energy is part of Climate Change Mitigation that is so much needed now in each
community. The St Faiths Aim to Explore Green Energy is a desire to demonstrate a Christian caring ethos to this and future
generations Society at the moment is not doing enough to mitigate the CO2 problems, which could spell the end of man on
this planet... (If you require further evidence of Climate Change and the real problems we must tackle now then contact me).



5. Consortium of Parties Involved

David Pearson Parish
Development Officer

HBC Local
Government
Planning &
Conservation
Consultant
(John Townsend)

Panels (typical)

a:

Support

Support

Church Standing

Investment
£ £ Financial
Return

St Faiths Church
Green Energy

Committee & Father Tom

PSECC
Tender
Management

Technical Support

Revenue from Feed-In-Tariff

Exploration

Installation, FIT,
Quotes, technical’s
& Grid Negotiations

Solar Energy

Company

Turret appx 5 -7.5KW Solar PV/ appx 17-20KW Solar PV

S “ Church House

BLACK FRAME SILVER FRAME
BLACK BACKSHEET WHITE BACKSHEET

Into metre & National Grid

- 10-year limited product warranty'.

- Limited power warranty': 1 year at 98% of the minimal rated power
output, 10 years at 92% of the minimal rated power output, 25 years
at 82% of the minimal rated power output,

'in cemplianca with our Warrarty Terms and Canditions



6 English Heritage Guide Lines - www.climatechangeandyourhome.org.uk/live/content_pdfs/519.pdf

ENGLISH HERITAGE

Full article on page 96

PLANNING AND HISTORIC
BUILDING LEGISLATION

Small scale solar electric (photovoltaics) energy and

Traditional buildings

From the 2010 publication by English Heritage — (source 02)

The UK government, wishing to reduce the country’s dependence on fossil-fuel stores and to cut carbon dioxide emissions, has
made a commitment to find 10 percent % of our energy from renewable sources by 2010, rising to 20 percent % by 2025.
Renewable energy may come from sources such as wood that are self-regenerating, or those such as the sun that are effectively
infinite. The technologies associated with these sources are sometimes referred to as ‘low-carbon’, in that they emit much lower
levels of carbon dioxide and related compounds into the atmosphere than do fossil-fuel technologies. In deciding how best to
incorporate a renewable technology, the principle of minimum intervention and reversibility should be adopted whenever and
wherever possible. Installing a solar electric system will probably need planning permission. The local planning authority can
grant permission under the Town and Country Planning Act 1990, and they will be looking for any issues about visual impact or
proximity to land boundaries. Installing a solar electric system on a Listed Building or a building in a Conservation Area will also
need permission from the local planning authority under the Planning (Listed Buildings and Conservation Areas) Act 1990.
Planning Policy Guidance PPG 15 ‘Planning and the Historic Environment’ can help you with this: see
www.planningportal.gov.uk. A New Planning Policy Statement (PPS) 15 will replace Planning Policy Guidance 15:

10



Green Energy installations in a Heritage Town like Havant is a very delicate decision making process, one must give due care and
consideration to English Heritage policies, guidelines together with considering the wider Climate Change Mitigation targets all
Councils in the UK and Globally are trying to programme for, balanced, careful approach is required.

It was recognised at a very early stage in this process of Exploring the Green Energy potential for Church Buildings that the
Havant Borough Council Conservation Officer — John Townsend was very informative, engaging and helpful together with very
knowledgeable on the subject and offered advice and guidelines to the Parish Development Officer an also Alan Brewer.

Planning and the Historic Environment (PPG15) and Planning Policy Guidance 16: Archaeology and Planning (PPG16) from 2010.
Work of any kind to a Scheduled Monument requires consent from English Heritage under the Ancient Monuments and
Archaeological Areas Act 1979 (source 05). Your application will need to show clearly what you intend to do, with detailed
drawings and photographs. It is useful to draw the panel on a photo of the site or building in order to help the planning officer
visualise it in its proposed setting and determine its visual impact.

Businesses up and down the country are installing
solar PV systems for sound commercial reasons:

1. Receive an annual ROI of 10% or higher

2. This government-backed return is index-
linked and guaranteed for 20 years

3. Protect your Church from the inevitable
price rises from the Big Six energy
companies

4. Enjoy clean, free solar electricity for years
to come

5. Solar electricity generation typically
coincides with your main energy demand

6. Demonstrate your green credentials by

PV installation on a flat roof at Crichton Castle, which is now in the care reducing your carbon footprint

of Historic Scotland (Photograph courtesy of Historic Scotland)

Before designing the installation it would be advisable to consult an experienced “lead” contractor because of the positioning of

fixings and cabling that go through the roof is critical to the longevity of the lead. (This will not be required in a ballasted Solar
PV installation as being proposed) Detail of a fixing through lead sheet into the roof rafter is shown in the guideline. Anyone
contemplating putting PV panels on a lead roof should refer to the Lead Sheet Association (see Useful contacts) manual for
guidance (ref: Rolled Lead Sheet — The Complete Manual. A guide to good practice in the specification and use of rolled lead
sheet to BSEN 12588:1999. Lead Sheet Association 2003) (source 09) on detailing.

Equipment should be located to permit easy access for
maintenance and repair. All parts of the installation
should be indicated on a working drawing. Where
equipment is to be fixed to building walls, the number
of fixing points should be minimised by the use of a
wooden pattress or frame system.

The PV system is made up of the roof top array and the
electrical distribution system and equipment. The
electricity generated by the PV cell is direct current (dc).
An inverter is needed to convert this to alternating
current (ac) so that it can be used for electrical

appliances or fed back to the grid. Other essential
elements of the system are an isolation switch, allowing
the panel to be disconnected for safe maintenance or
repair and a meter to measure the energy generated.

The Solar PV electrician will install an inverter and
connects the system so that it is generating electricity.
The installation takes 1 to 2 days for an average
domestic-sized system but longer in the case of St Faiths
Church. Please refer to English Heritage publication -
Small scale solar electric (photovoltaics) Energy and
Typical Inverter installation Traditional Buildings — 2010.

11



When considering these guidelines we believe that the Conservation Officer and also English Heritage should consider the wider
Climate Change Mitigation goals to reduce CO2 level and also all the four solar companies and their proposals indicated.
Renewable Energy, Energy Efficiency and Sustainable Developments programme indicated in this report together with the
Mission Plan - Energy efficiency should be a priority as well as Green Energy production and demonstration to the Community of
Havant and younger generations coming up in Havant that the Christian Commitment tom Climate Change Mitigation is seen to
be supported by Planning Officers, English Heritage and also the Conservation Officer. The Mission plan is also seen as a much
needed community enhancement programme and fits in very nicely with the overall UK Solar Photovoltaic Roadmap — a Strategy
for 2020. Revenue generation is so very important from a Christian point of view as much good work can be done with
increased cash-flows and revenues from the Solar PV installations.

What the real Climate Change problem is - PSECC comment “As ice caps melt there is a danger that the ocean conveyor system
will close down resulting in more Hurricanes, Tornadoes over land mass and not just over the sea, sea level rises and the balance
of fresh water and sea water alters resulting in a desalination and major climate shift. Storm surges could result and a “Super
Storm” results in pulling down much colder air resulting in much of the Worlds land mass being under thick belts of snow & ice,
another ice age.” We must act now and in more urgency — The Mission Plan Aim of Green Energy is a good one for the local and
Global Communities. Climate Change is a real issue that needs to be addressed more urgently by each Global Country, each
County, each Council and each person. Green Energy is part of Climate Change Mitigation that is so much needed now in each
community. The St Faiths Aim to Explore Green Energy is a desire to demonstrate a Christian caring ethos to this and future
generations and fits into the five following programmes within England and the South East to tackle Climate Change and develop
more Green Energy..

12



7 Future Solent Programme

FutureSolent

v <

Programme Manager

Richard Hall

Test V;

Chichester

CREATING A LOW CARBON ECONOMY

The Solent is an area of strong economic growth within the UK. There is a growing “green economy” with many strengths
emerging in research & development, environmental technologies, energy, waste and construction.

Future Solent aims to capitalise on these strengths to promote further development of the green economy, and with it,
economic growth and jobs. Future Solent has been established as a joint approach by the Solent Local Enterprise Partnership
(Solent LEP) together with the Partnership for Urban South Hampshire (PUSH) and the Hampshire Chamber of Commerce in the
Solent area to achieve a low carbon, green economy, the Church Solar PV panel installations could be extremely beneficial to the
Future Solent Programme.

Here at Future Solent we have a vision that “the development of a low carbon, green economy in the Solent area will help
stimulate sustainable economic growth, create jobs and reduce our carbon footprint. The Solent area will become the national
leader and internationally recognised for its low carbon, green economy. Sustainability will be at the heart of the sub-region’s
success in generating economic growth, prosperity and improving quality of life.”

Solent Energy Strategy
Future Solent Board Sponsor
Ben Earl Project Leader

Gill Kneller (Havant Borough Council)

13


http://www.futuresolent.org.uk/our-programme/green-grants-and-loans/
http://www.futuresolent.org.uk/
http://www.futuresolent.org.uk/
http://www.futuresolent.org.uk/our-programme/solent-energy-strategy/
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Committed Organisations

The Partnership for Urban South Hampshire (PUSH) and the University of Southampton

Project details

Meeting the energy needs of the Solent region into the future, ensuring energy security for businesses, Schools, Churches and
Homes, maximising the economic benefits of energy, decarbonsing the energy supply and securing investment into the optimum
renewable and low carbon energy projects by taking forward the PUSH (Arup) study.

How it delivers the priorities
Priority 1: New Low Carbon & Green Technology

An energy strategy can support the development of renewable technologies within the Solent

Priority 2: Resource Efficiency in Homes and Businesses

An energy strategy will promote energy efficiency and demand management as a key component of the strategy mix.

Priority 3: Generation of Secure, Renewable & Low Carbon Energy in the Solent
The energy strategy will identify assurances, opportunities and drivers of energy security for businesses and homes into the
future and will help decarbonise the energy supply, thus helping meet the national and local targets.

The Programme has two elements to it:

1. Support for Environmental technology R&D and Innovation Businesses. Companies will be supported with access to
research and development facilities at the University of Portsmouth and University of Southampton Science Park, as
well as access to networks and support in developing business plans. In addition, new and growing small companies will
be able to apply for grants up to £100,000 to help deliver their business plans and new products. THE GRANTS HAVE
NOW BEEN AWARDED AND WE ARE WAITING TO HEAR IF WE CAN GET MORE FROM GOVERNMENT (AS AT 1ST
DECEMBER 2014)

2. Sustainable support for loan capital to Solent Green Economy Businesses. Small and medium sized businesses within
the green economy will be provided with access to loan capital (from 2.5% negotiable) to assist their development and
expansion. Future Solent and Eastleigh Borough Council together with Local First will operate a competitive programme
to award loans to green economy businesses.

The businesses benefiting will be from across the spectrum of the green economy including those within the energy efficiency /
retrofit business; waste and recycling; renewable and low carbon energy production; marine and maritime; and sustainable
design, engineering and construction - all areas where the Solent has a good base of businesses to grow and develop.

In addition, support will be provided to Local First CIC to establish a Hampshire Community Bank. This will provide an on-going
source of loan capital to green economy businesses and remedy a market failure in loan provision to SMEs generally and green
economy businesses specifically. Together with provision of a grant to Local First CIC, it is envisaged that the Bank, once
established, will inherit the loan portfolio to help capitalise the bank, to enable leverage to provide further funds to SMEs and to
create an on-going revolving fund of loans to green economy businesses. All ‘green economy’ SMEs in the Solent LEP area may
apply to the Green Growth Business Loan Scheme.
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Havant

g BOROUGH COUNCIL

Sustainable Development: Development which meets the needs of the present generation
without compromising the ability of future generations to meet their own needs.

Climate Change and Energy Studies
“Reduce CO2 emissions and adapt to climate change; protect and enhance biodiversity and increase recycling” (source 13)
Overview of Sustainable Energy Opportunities in Havant (pdf)

In 2005 Savills produced a study of the renewable energy options for the borough. The study looks at national guidance and the
potential application of different technologies to the borough and to three example sites. In terms of renewable energy
technology and policy there has been significant development since this report was produced. Nevertheless it contains useful
evidence of the applicability of renewable technology to the borough.

Energy and Climate Change Strategy

PUSH has commissioned Arup to advice on the feasibility of an energy strategy for the sub-region. View September 2008 report
using link to PUSH website (Climate Change Strategy Pages).

Sustainability and Energy
What is the council doing?
We are currently developing a Sustainability Strategy for Havant Borough Council (2015)

The Solent Green Deal project - we understand the need for a trusted and transparent Green Deal service that provides
impartial advice and information to Hampshire residents, landlords and trades people. Switch Hampshire - This is a free scheme
to help residents across Hampshire make savings on their gas and/or electricity bills. The next Switch Hampshire scheme will be
launched in the autumn. To register your interest in this or future switching schemes please visit Switch Hampshire website.
Home Energy Conservation Act (HECA) - Contained within the HECA Act is a requirement for Local Authorities to publish reports
by 31st March 2013 and then every two years after until 2027. The report should set out the domestic energy conservation
measures that the authority considers practicable, cost-effective and likely to result in significant improvement in the energy
efficiency of residential accommodation in its area.

Greenhouse Gas Emissions from Local Authorities Own Estate and Operations — The 2012/13 report.

Havant Borough Local Plan (Core Strategy)

The Havant Borough (Core Strategy) is the principal document in the council's Local Plan. It covers the Borough of Havant,
setting out the spatial planning strategy for the area up to 2026. It sets out how many new homes and jobs are needed in the
borough and their distribution. It also sets out what services, facilities and infrastructure such as green spaces, shops and
community services are needed and when and how they will be delivered whilst having regard to the Borough's high quality
natural environment. The Havant Borough Local Plan (Allocations), follows on from the Havant Borough (Core Strategy) and
identifies sites for specific uses including, housing, employment, retail, recreation and green infrastructure up to 2026. Adopted
Core Strategy (pdf 2.83mb)

Foreword - The Havant Borough Core Strategy is a very important document. It sets the planning framework for our
communities until 2026. In preparing this strategy the council has sought to address local needs, especially for housing and
economic development, with an emphasis on high quality design and stewardship of the borough’s high quality natural and
built environment. The Core Strategy has been prepared working closely with partner organisations, including the Havant Local
Strategic Partnership, the Partnership for Urban South Hampshire (PUSH), local communities and agencies. There have been
three major public consultations — Issues and Options consultation in 2006, the Preferred Options consultation in 2008 and
consultation on the Draft Core Strategy in 2009. The Submitted Core Strategy was then subject to a Public Examination in
September 2010.

Reduce CO2 emissions and adapt to climate change; protect and enhance biodiversity and increase recycling. (source 13)
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9. PUSH

ush
S

Economic Development Strategy
Partnership for Urban South Hampshire

www.push.gov.uk/pdf/Official%s20Documents/ed strategy.pdf

Sustainable Prosperity — economic growth cannot be at all costs. The reason we seek economic
growth for the sub-region is to improve the quality of life for our residents. We must therefore seek
growth within sustainable limits. This will include environmental, social and economic
sustainability. We must promote sustainable business practices to ensure we use scarce resources
efficiently, reduce waste and minimise our environmental impact; we must use technology to
enable smarter working and reduce the need for travel; we must demand sustainable construction
technigues and minimising the need for travel; we must encourage growth in areas with positive long
term prospects; and we must ensure social inclusion and opportunity for all.

Economic Development Strategy — PUSH — Partnership for Urban South Hampshire page 7. (source 14)

Strategic Objectives:
~ Understand the sites and premises requirements across the sub-region
- Deliver appropriate sites and premises to underpin the growth of the PUSH economy

Ensure sustainable development across the sub-region.
(sourcel5)

A key aspect of Sustainable Development is Sustainable Energy use and Generation — for this reason PSECC
suggest that the St Faiths exploration and possible installations of Solar PV at Church House Hall in the Pallant and also St Faiths
Church Turret comply with the strategies of HBC and their desire in the Core Strategy to Reduce CO2 emissions and adapt to

Climate Change & the PUSH Economic Development Strategic Objective of ensuring Sustainable Development across the sub
region of Havant.
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10. UK solar PV Strategy to 2020

=3 A Strategy for 2020

The Mission plan is also seen as a much needed community enhancement programme and fits in very nicely with the overall
UK Solar Photovoltaic Roadmap — a Strategy for 2020.— Knowledge Transfer Network publication November 2013 (source UK 1)

About this Roadmap

The aim of this UK Solar Photovoltaic (PV) Roadmap is to provide the business and research
community with the tools and strategic focus to be able to transform the UK solar PV industry.
Strengthening the industry’'s products, manufacturing capacity, installation base and infrastructure
will ensure that the UK is in the best position to create a sustainable, expanding industry with long-
term growth — to 2020 and beyond.

The UK solar photovoltaic (PY) industry has significant manufacturing strengths, expertise and
experience that could be enhanced to take better advantage of the global market opportunities
that solar PV provides. Global installations for PV stood at 102GW by the end of 2012, showing that
PV has the electrical capacity to generate as much energy as 16 coal-fired power stations [1-3].

This is just the beginning. The predicted forecast for the solar PV market globally is 5155 billion by
2018, and the UK is well placed to gain at least 10% of this market - which would stimulate UK
manufacturing and supply chain industries and create a wealth of new jobs for the UK workforce.

By 2020 it is predicted that there could be as many a5 63,000 jobs in PV manufacturing and 150,000
in installation and services.

Historically, the UK industry grew significantly after the launch of the Feed-in Tariff (FiT) scheme.
Deployment levels prior to 2010 were low, with an installed capacity of less than 100 MW, But
cumulative PV installed capacity in the UK had risen to 2.4 GW by the end of Q2 2013, and
reached 3 GW by the end of 03 compared with a total installed renewable capacity of 19.5 GW.
This growth accelerated the UK to be a top ten player in the global PV market for 2011 and 2012,
and sixth for global installation during the first six months of 2013 [4).

PV solar panel manufacture is well established globally and the UK has the opportunity to establish
higher levels of manufacturing capability at all stages of the supply chain to feed this global market,
This document highlights the significant strength and expertise the UK possesses in
instrumentation, new devices and in-line production tools. The UK is well placed to take a lead in
these particular aspects of the PV supply chain.

1.1. Key 5trategic Recommendations

The Roadmap identifies key technology objectives linked to the RED agenda that will enable the UK
to gain recognition as one of the global leaders in solar PV, as follows:

1) Develop module technology and manufacturing supply chains in the UK to address value-
added markets

2] Inmovate and invest in grid connection, infrastructure and storage

3) Sustain the growth rate of PV installation

4) Improve product confidence and reliability and set a standard for high-gquality British
manufactured products

5] Maintain positive public perception of PV salar energy, and improve education and training

6] Develop policy for long-term stability in the solar PV industry.
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5) Public Perception, Education & Training

= Mational campaign supported by DECC, Trade Associations & National Solar Centre

F lconic PV demonstrations an public and national buildings, showing what can be achieved

# Shift to multi-disciplinary skills training to encompass: communication, electrical system
design, aesthetics and how we use energy.

6) Palicy

¥ Future-proofing buildings, Building regulations L2, all new builds to include PV

= Smart and net meters in-line with EU policy

F Long-term stable policy, predictable FT. Incorporate storage and end-of-life in future
policies.

These recommendations need to be the top priarity for the UK Government in order for key
stakeholders to adopt the recommendations and to develop the UK PV industry into a sustainable
market leader that can provide sustainable jobs for the UK workforce and - ultimately - a reliable
energy supply for years to come.

The Roadmap provides the business and research community with the tools and strategic fiocus to
be able to strengthen the industry’s products, manufacturing capacity, installation base and
infrastructure. Implementing it will ensure that the UK iz in the best position to create a
sustainable, expanding industry with long-term growth.

It highlights how the UK can:

* Build an existing collaberations and its industry position to enhance UK industry in the
competitive global marketplace. Spanning the breadth of the supply chain, it is intended Lo
cultivate relationships and understanding te allow industry to compete maore effectively

*  Support and grow the R&D base to allow the UK to achieve reductions in specific cost per
Watt peak (£/Wp) which will make the cost per kWh generated competitive with fossil fuels,

The Roadmap identifies the current status and strengths of FV in the UK and defines the key
challenges and resulting opportunities that exist across the whole sector. It is an updated and
substantially expanded version of the roadmap preduced in 2009 [5), initiated and funded by the
Electronics, Sensors, Photonics Knowledge Transfer Metwork (ESP KTN] and builds upon the Solor
Electricity — How can the UK best meet this opportunity? report produeced by the KTN in November
2010 [&].

The growth of the solar PV industry was encouraged largely by the attractive Feed-in Tanff (FiT)
rates which raised the low levels of installed capacity (March 2011} of 86 MW to the installed
capacity twe years later of 2.4 GW [March 2013}, accounting for 12% of the total installed capacity
of renewables in the UK [7]. There has been a clear rise in the ratio of PY to total installed
renswable electricity capacity since 2000, as can be seen in Figure 2, In comparisan to other
renewable technologies, solar PV uptake has increased from a negligible base to a rapid growth
YEar-on-year.

18,000 -
oSolar PV

16,000
mOffshore wind

14,000 A
mOnshore wind

e GOther bioenergy (1)

10,000 1 mlLandfil gas

Installed capacity- MW

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

“gEES HHHHM! !!

2012

The above graph is an indication of the increase in Renewable Energies since 2000 — 2012 — exponential rise expected - 2020.
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The worldwide solar PV industry in 2004 provided employment for over 35000 pecple with a
worldwide installation of 700 PMWp and projected PV jobs within the EU by 2010 stood at 59,000
rising to 100,000 if the export opportunities were successfully explaited [18], The UK had 2% of the
warld market share of 102 GW installed capacity In 2012, The EPIA has proposed a model for jobs
created per MW of production/installation with 10 jobs per MWp for manufacturing, 33 jobs per
MW for installation and a further 4-6 jobs in whalesaling, indirect supply and R&D [19]. This model
was used in the ESP KTM repart Solar Electricity How con the UK best meet this opportunity?
published in Movember 2010 and predicting an expansion of UK jobs in the PV industry by 2013 to
10,500 with 500 MW installed [6]. This has been exceeded due to the rapid expansion in PV
installation ower the intervening period and is illustrated in Figure 5. The report went on to predict
that 150,000 new jobs would be created in the period 2025 to 2030 with a 30% annual growth.

To date, job creation projections have focussed on manufacturing and installation, but with the
recent inclusion of PV in the WEEE and the impact of the FiT on the installation of PV systems within
the UK, these projections need to also consider job creation im end of life industries and training
and education [20].
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Figure 5. Growth of PV installation in the UK [year on year)
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PV Supply Chain and Industry Stakeholders

The following diagram depicts the supply chain and the key stakeholders involved in each aspect:

Raw Materials &
Components

Manufacturing Tools 8
Reuse & Recycling Instrumentation

Cell Production
System Dismounting

System Integration

Installation Distribution

4.7. Government Support, Initiatives and Incentives

Maodule Assembly

The new incentive models from the Government now provide the UK industry with security of
puaranteed FiT to 2015, allowing it to build for the future. A stable level of FiT incentive will help ta
avoid a repeat of the market instability experienced in 2011-2012, The Renewable Obligation (RO)
bandings for solar began consultation in early 2013 and support will be needed for any unexpected
changes, such as if the ROCs are reduced too rapidly. As with the FiT, there is a need to carefully
manage reduction in incentives with industry price reductions. These need to be carefully
manitored to ensure both investor confidence and a sustainable and growing industry.

POLICY SUPPORT

The opportunity now exists with the inclusion of solar power as one of the priority
areas within the Department for Energy and Climate Change |DECC) renswable
energy roadmap to grow the UK manufacturing base. The DECC Solar Strategy
Group aims to bring industry and Government together to overcome the barriers
to further deployment combined with the Govemment pledge to provide £7.6bn
per year by 2020 of targeted subsidy to support the deployment of renewable
energy technologies in Bricain, DECC should work with BIS to ensure that the
increased adoption of PV in the UK enables a strong, globally-competitive
manufacturing sector to develop.

The DECC Renewable Energy Roadmap (issued December 2012} acknowledged solar PV and
committed the UK to generating 7-20 GW of power from solar PV by 2020. This is a consenvative
target as the current UK-installed capacity already exceeds 3 GW. The trend in the number of
installations being added per week has been broadly flat for 2013, This now brings the total
number of sul 50 kW solar P installations registered on the MCS database to just under 438,400,

The UK was the first country in the world to pass binding legislation through our national
Parliament to enshrine in law, our commitment to tackle climate change. We have legislated to
unilaterally reduce €0 emissions by B0% from 1990 levels by 2050.

R&D

Installers

Wholesalers

Training Providers

Engineering & Design

Trade Associations

Manufacturers

Government

Raw Material Suppliers

Testing & Maonitoring

Planners
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5. RECOMMENDATIONS FOR UK PV INDUSTRY AND GOVERNMENT

The UK can expand solar PV manufacturing due to the current technology position, but linkage with
the R&D base is necessary. The solar PV industry has a broad supply chain including the following
sectors: plastic electronics, materials chemistry, 1I-V wafer growth, glass, barrier layers.
Government investment and policy to enhance the links between industry and research is a key
element in strengthening the UK position in the global solar market. There is a significant
opportunity in new PV installation across all the sectors from domestic PV to large ground-mounted
PV. Particular opportunity exists for PV to be incorporated into all new build where some of the
build materials costs could be offset.
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Domestic ond Ground-mounted PY (images courtesy af The British Photovaitoic Assoaintion)

5.1. Strategic Goals and Milestones

The 2020 goal for 7-20 GW of installation is not seen as a difficult challenge to the UK solar industry,
but a safe bet as the UK installed capacity already exceeds 3 GW. The UK has strong links to other
patential markets and a potential strong engineering base, by building on these relationships and
developing a single large PV accoredited Research Centre the UK will be better placed to impact on
the global market. The creation of the N5C is a step in the right direction, but further suppert and
technological investment is needed In arder to meet the demands the LK industry reguires for new
technology.

The understanding of individual business targets was assessed in arder to define targets for PY
installation, The timeframes were determined as;

1). Short-term 2016 to be in line with the recent EPIA PV Global Market Outleok document
isswed In May 2012

2). Medium-term 2020 to correspond to the DECC renewable roadmap and the requirements
frarm the EU for smart meters installations and

). Long-term is defined as beyond grid parity.

The strategic goals and milestones for the UK PV industry are cutlined below in terms of short- and
medium-term according to industry timelines, It would be naive at this stage to form long-term
milestones for beyord grid parity, therefore this document concentrates on the critical
oppartunities for the short and medium term but provides a vision far the langer term. The
follawing table [Table 2} details the main strategic action points that were highlighted as essential
at the consultation event in order for the UK to fully embrace the opportunities PV provides. [«
signifies the number of votes per topic area).

5.1.1 SHORT TERM: 2016

In order for the Government to fully embrace PV, there needs to be more visibility of its
commitment ta this renewable technology by putting PV on well-known public buildings.

The WEEE directive will mean that the UK will need to act now in order to establish protocols for
end-of-life for PV. Precedents have already been set by other EU member states and the UK
Government should look to follow Italy, Belgium and the Czech Republic to develop UK waste
rmanagement laws for end-af-life PY modules, The Standard Assessrment Procedure needs to be set
at a rinimum of above 1KW and the PMCS accreditation needs to be more rigorous and fit for
purpose than the present schame,

Short-term targets will be to;

1) Establish which of the innovative and advanced technologies has technical scalability and
lifetime durability

2] Further links of the research base to industry through knowledge transfer

3] Continue to reduce manufacturing costs per kKWh

4) Enhance applied research into processes amd control for materials and production in
industry

5] Research and develop new device architecture.
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A reminder - What the real Climate Change problem is — PSECC comment — “As ice caps melt there is a danger that
the ocean conveyor system will close down resulting in more Hurricanes, Tornadoes over land mass and not just over the sea,
sea level rises and the balance of fresh water and sea water alters resulting in a desalination and major climate shift. Storm
surges could result and a “Super Storm” results in pulling down much colder air resulting in much of the Worlds land mass being
under thick belts of snow & ice, another ice age.” We must act now and in more urgency — The Mission Plan Aim of Green
Energy is a good one for the local and Global Communities. www.psecc.com/html/global_warming.html

Arctic Sea Ice Extent
(Area of ocean with at least 15% sea ice)
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www.thinkprogress.org/climate/2015/05/11/3656442/arctic-death-spiral-deniers-confused/

Arctic sea ice extent as of May 5, 2015, along with daily ice extent data for four previous years (2015 is shown in blue). We have
set many records for low sea ice this year so far.

A new study by scientists at Scripps Institution of Oceanography finds that the Arctic sea may go ice free in the summer faster
than previous models had projected. Somehow climate deniers took this to mean something completely different.

Comprehensive global climate models (GCMs) had projected the complete loss of summer ice to occur at 4°C of annual warming
in the northern hemisphere. The Scripps scientists developed a more complete model than the GCMs, and found, “The model
becomes seasonally ice-free at 2°C of warming.”

Climate science deniers, such as those at the website “Daily Caller,” are touting this study because they think it says the Arctic
will soon reverse its death spiral. But as the study’s actual authors confirmed to me, “In short, what you write here regarding our
study is correct, and the Daily Caller article that you link to is incorrect.”

PSECC has been formed to provide advice, support and guidance on Climate Change, Global Warming, Renewable Energy, Grants
and Funding provision for the people of Portsmouth, Portsmouth & Hampshire Council’s, Governments, schools, colleges,
Commercial & International clients. PSECC's advice is to not leave Global Warming to others, we must do more, energy
efficiency also Renewable Energy - Solar PV, Biomass, Wind & Water Turbines, Carbon Capture & Storage & Nuclear, do we risk
limited action, can we take the risk?? NO
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11 Sun Smart Energy Ltd (The preferred company for St Faiths project)

energy PSECC recommend this solar energy company for the work on St Faiths

Church and the Church House - the better professional service & offer. They
have consistently throughout this exploration shown real commitment and
professional services.

4

SunSmart Energy - explore the possibilities of Green
Energy Solar PV.

If St Faiths are interested in Finance?, Solar electricity systems can either be bought outright by the Church
when installed or finance is available over a number of years, either with or without an initial deposit. Talk
via Sun Smart Energy Ltd to finance partners Capitas Finance for further details.

It Really Is Free Energy - We’re harnessing the energy of the Sun

For the environment - Solar PV energy is a clean, renewable source of energy. Your St Faiths Church PV panels will save
tonnes of CO2 per year — they won’t release CO2 or any other pollutants and the sun is an infinite (and free!) source of energy:
even on an overcast day, Church panels will produce some electricity. So the Church “Carbon Footprint” will be reduced, and the
Church will be helping the UK become less dependent on fossil fuels.

According to the Department of Energy & Climate Change (DECC) - every kWh of electricity consumed from the grid emits 0.541
kgCO2e. For on-site renewable energy generation DECC advise that a factor of zero may be used.

Therefore, we can assume that for every kWh of electricity generated from on-site renewables on the two St Faiths Church
buildings there is an equivalent saving of 0.541 kg of CO2. A 2KW Solar systems saves 1.2 tonnes CO2 per year

For the Church

Solar PV panels are a great investment for the Church, the Solar PV systems will have paid for itself within 8-10 years. Most
systems produce about 8-10% return on your money! We have carried out our free solar energy audit on your two properties
we will be able to give you our predictions for your property later in the quote and report. Many customers tell us we
underestimate! St Faiths Church will receive the FIT payment for all the electricity your panels produce. You can use that free
electricity as it’s produced, so saving money on electricity the Church no longer need to pay for from your supplier. Electricity
you don’t use will go into the National Grid and you'll be paid for this! (Usually this is estimated at 50% of the electricity you
produce, because most homes and clients like the Church don’t yet have a Smart meter — so you're getting a good deal here too)
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12 St Faiths — Church House Hall

Internal roof supports — Structural survey will be needed to be

performed before any installation can take place.

The Aesthetics.

Sun Smart Energy Ltd - our panels look great!

One of the installation companies “SunSmart Energy Ltd”
has access to all the solar panels currently on the market.
You can choose from standard poly-crystalline panels,
which have a blueish tint, to all black mono-crystalline
panels.

SunSmart have an exclusive arrangement with SunPower
that supplies the highest efficiency-rated black panels in
the world.

There’s even an option to have panels that look like the
tiles on your roof. Take a look at our case studies on our
website www.sunsmartenergy.co.uk to see what some of

the panels look like.

Bear Hotel — possible objection to installation on Church House Hall in the Pallant, discussions with its Management
should be undertaken to prevent any possible objection being raised.
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Church House Measurement process - Infra-Red measurement was undertaken by Sun Smart

Sun Smart - the only company out of the four
invited companies to actually use Infra-Red
measurements on both the Church House Hall
South facing roof area and main Church Turret
roof for possible installations of Solar PV panels.
Ifra-Red — accurate measurements.

Church House Hall South
facing roof area for
possible installation of
Solar PV panels.

Main door entrance - Site of current electrical gear at Church House - room for Inverter to the side of case or below.
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13 St Faiths Church Turret flat roof

St Faiths Church Turret has a leaded flat roof ideal for
the installation of Solar PV Panels in a ballasted
arrangement requiring no drilling of holes in the lead
roof.

The Church is a Grade Il listed building in the Heritage
area of Havant and as such a balanced approach and
care adopted in any fixing of panels to the roof area is
required. Ballasted Solar PV panel systems on a frame
will not alter the fabric of the lead roof in any way.

Will you Require Planning Permission? -In most
cases, No — in this case Yes and consultation with
English Heritage, Conservation and Planning officers
at HBC is required due to Heritage status of Town and
listed building status of main Church.

Father Tom looks on - discussing installation type
for the flat roof of the Turret.

For nearly all residential and business properties, you
don’t need planning permission to install solar panels;
this is because since September 2011, solar panels
have been part of permitted development. If you live
in a listed building or a conservation area we can help
you confirm this, but in this case you will need
planning permission and permission from English
Heritage.

We must maintain a balanced approach when
considering Solar PV panels for the Church, in line
with English Heritage Guidelines and
recommendations together with Church Policy and
Aims.

Care will be taken for good access to the Flag Poll in the centre of the roof area — minimal shading.
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Measurement process -

Sun Smart MD - taking measurements on the
Church Turret flat roof area.

The Solar Panel Installation Process:

We want to be sure you have the most
beneficial array of solar panels for your Church
properties. So four experienced solar-power
consultants have visited each or the two
properties, measurements taken and to discuss
your energy requirements. We use advanced
3D-modelling and solar-simulation software to
analyse your property, its position, the shading
objects surrounding it and how your buildings
will work with solar panels.

Exactly what to expect

Using information about the sun and shading
on each property throughout the year, we can
calculate in our proposals the amount of
electricity and income you can expect to
generate from the Solar PV panels on your
Church properties.

Before The Installation

This means you can make an informed decision
about the installation: you’ll have reliable
information about the cost of the investment,
what return you will receive, where the panels
should be placed and which panels would work
best for your Church properties.

The Installation Itself

Our experienced roofers and electricians will
work on the Church installations. The roofers
will install the PV panels. They will remove the
roof tiles, attach the panels securely to your
rafters and then put the tiles back, replacing
any we found broken. This ensures your
property is left exactly as it was, with the
addition of very secure panels. The installation
for the Church Turret will be a ballasted one.

The electrician then installs the inverter and
connects the system so that it is generating
electricity. The installation takes 1 to 2 days for
an average domestic-sized system, longer in
the case of St Faiths Church.

The Complete Manual. A guide to good practice in the specification and use of rolled lead sheet to BSEN 12588:1999. Lead Sheet
Association 2003) (source 09) on detailing for any possible installation problems.
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‘ Solar PV panel possible installation on
Flat roof of Turret

14 Comments by HBC Conservation Consultant - 24 April 2015 made to Alan Brewer of PSECC

“In considering proposals for green energy within conservation areas and on listed buildings it is necessary to strike an
appropriate balance. Green energy is embraced where it can be tailored in a way that ensures the visual impact is contained and
does not compromise the character/appearance of the conservation area, the special architectural/historic interest of a listed
building and/or its setting. St Faith’s Church is a grade Il listed building, placing it within the top 8% of all listed buildings
nationally. As a consequence Historic England, the national heritage adviser, would be consulted on any planning proposal for
such work.

The provision of photovoltaic panels on the flat lead roof of the church tower would in principle have potential, if they could be
shown to be visually concealed and would not interfere with the long term maintenance of the building fabric. General guidance
on the subject is provided by Historic England (badged English Heritage — the former name prior to reorganisation this month).

I would not be able to support the use of photovoltaics on more prominent roof slopes. (On the main Church)

The Council does operate a “pre-application advice service”. This is designed to provide potential applicants with a feel for how
an application would be considered and any particular factors to address. The more information provided, the clearer and more
definitive the informal guidance that can be provided. It is a chargeable service. For me to comment on such a proposal(s) would
necessitate a site visit. The current fee is £100. This link takes you to the guidance”.

www.havant.gov.uk/development-management-more-information/pre-application-advice-and-charges
www.climatechangeandyourhome.org.uk/live/content_pdfs/519.pdf

I trust this is of assistance.

Regards

John Townsend

Conservation Consultant

Development Control

Havant Borough Council - john.townsend@havant.gov.uk ~ www.havant.gov.uk (source 10)
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15 Precedence for Solar Installations - has been set in Heritage Town of Havant

Solar Installation 3KW of Solar PV and one unit of
=S i ! Solar Thermal Water in Waterloo Road, Havant

“Precedence” has been set in this Heritage area of Havant in Waterloo Road for Solar installations as can be seen by the
above picture. If you look at Church House building in the middle of the picture and then follow up from the right sky light about
half an inch you will see a 3KW Solar PV and Solar Thermal Water installation on another building in the distance in Waterloo
Road. The Manager Rob Fryer of the Meridian Centre in Havant requested in 2013 that Alan & PSECC put proposals for Solar PV
installations on the roof car park areas of both the main car park are at the Meridian Centre and also at West Street car park
areas. These proposals are still being considered and ongoing, albeit somewhat stalling, if adopted — further “precedence”.

Many other installation of Solar can be found in Havant, as you travel out of the Town along the old Emsworth road, just going
over the old Puffing Billy line on East Street, on the left you will see a very large installation of roof mounted Solar PV panels on a
block of two storey flats.

Two Storey Flats with Solar
PV Panel on now, but not in
this old view.

Throughout Leigh Park you will see over a hundred homes having a Free Solar Install arranged by Alan Brewer and the company
Freetricity Plc.

One of the Ex Council homes with Solar PV
panel Install in Leigh Park — Barton’s Road

Typical Leigh Park ex Portsmouth City Council Housing stock — Solar PV fitted via Alan
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16 Solar Map of the UK
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frradiation inkWh/m
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17 Appendix
Solar Quotes & Commercial Proposals

Sun Smart Energy Ltd - Planning Permissions (Sun Smart comments)
There are two types of permission to consider when connecting solar arrays larger than 4 kWp to the grid.

First, a pre-application must be submitted to the local Distribution Network Operator (DNO), Southern
Electric, where more than 16A per phase could be exported to the grid. As you have a 3-phase supply and
the inverter we have chosen is limited to 14.5A per phase, a pre-application is not necessary.

Second, commercial solar installations can require planning permission under certain circumstances. The
Town & Country Planning Act states:

Development is not permitted by Class A if—

(@) the solar PV or solar thermal equipment would be installed on a wall or pitched
roof and would protrude more than 200 millimetres beyond the plane of the wall or
the roof slope when measured from the perpendicular with the external surface of
the wall or roof slope;

(b) the solar PV or solar thermal equipment would be installed on a flat roof, where
the highest part of the solar PV or solar thermal equipment would be higher than 1
metre above the highest part of the roof (excluding any chimney);

(c) the solar PV or solar thermal equipment would be installed on a roof and within 1
metre of the external edge of that roof;

(d) the solar PV or solar thermal equipment would be installed on a wall and within 1
metre of a junction of that wall with another wall or with the roof of the building;

(e) in the case of a building on article 1(5) land, the solar PV or solar thermal
equipment would be installed on a wall or roof slope which fronts a highway;

(F) the solar PV or solar thermal equipment would be installed on a site designated as
a scheduled monument; or

(9) the solar PV or solar thermal equipment would be installed on a listed building or
on a building within the curtilage of a listed building.

We have designed the system to get round clauses (a) and (c). The only clause that could cause any issues is
clause (e). ‘Article 1(5) land’ may correspond to the heritage nature of the site. Then it would come down to
the question: “Does the Church House Hall front a highway?”” | am not a lawyer, but | would assume that a
car-park is not a highway. In which case, planning permission is not required for this solar installation.
Nonetheless, you will need to make your own enquiries on this point.

Product & Workmanship Guarantees

All of the equipment, such as panels, inverters and mounting kit, come with solid warranties.

In addition, our workmanship is guaranteed for 5 years by IWA. This is an insured warranty scheme
designed for the solar industry, such that if anything happens to SunSmart Energy in the 5 years following
installation, IWA will honour the workmanship guarantee.
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Feed-in Tariff Application

We will also help you fill in all the necessary forms to register your system for the feed-in tariff. The
application is usually submitted a day or two after installation, though much of the paperwork can be
prepared beforehand.

The current feed-in tariff rate for a system of this size is 12.13p. This is paid on all the units of electricity
your solar system generates. You will also be paid for electricity you export to the national grid at 4.85p per
unit. The government doesn't measure the export and assumes you export 50% (so-called ‘deemed export’).

The feed-in tariff scheme runs for 20 years and your estimated returns are protected from inflation. Every
April (your first April would be April 2016) the feed-in tariff is revised in line with the RPI.

Why SunSmart Energy?
Here are some factors we hope will support our proposal:

1. We are a local company based in Alresford. If there are any questions or issues to be answered before,
during or after the installation, we are available at any time to help out.

2. Our company focusses on solar PV only. We are specialists in this area and will bring all our expertise to
your project.

3. We have extremely high installation standards and take pride in delivering solar PV systems that exceed
our customers' expectations.

4. We are not one of the massive solar companies for whom your project would represent a tiny blip in their
accounts. We will project manage your installation very carefully, watching over all the details. We are
happy to provide references.

The Next Step

Best regards

David Lewis MD
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a. Sun Smart Energy Ltd Quote

SunSmart
energy

Church House Hall

No Planning Permission Option - normally no permission needed as it is a permitted development,
however because the Church House Hall is attached to an older a Grade | listed building Planning
Permission will be required.

Following on from my surveys, please find below and attached several proposals first of all for the Church
House Hall a 9KW system followed by larger systems of 55 x 250W Perlight panels = 13.75 KWp

Or 55 x 275W JA Solar panels = 15.13KWp and then a very small system to comply with the wishes of
John Townsend. The panels have been kept at least 1m from the edges of the roof and therefore this system
could very likely be installed without planning permission (see Permissions below for further information).

This design is for a 9 kWp system. See the PDF “Church House Hall - No Planning Permission required as
the design is a permitted one, one that arranges the Solar PV panels 1 metre from the edges of the roof -
£13,903 ex. VAT”. Towards the end of the design report, you will find visualisations of the panel layout and
a shading analysis. Here is a summary:

9kWp Solar PV System

* 36 x Perlight 250W mono-crystalline panels

Revenue generation is very important from a Christian point of view as much good work can be done with increased cash-
flows and revenues from the Solar PV installations.
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3D. Grid-connected PV System with Electrical Appliances - Net Matering

Cmate Data Havant (1986 - 2005)
PV Generator Output 9 kWp
PV Generator Surface 58.9 m?
Number of PV Modules 36
Number of Inverters 1
s :
| Lace
- [
— B
; — >
Mooy e desy
LA wme, 38 ° VIR " S 28 IV Matdm
- Py Wacuke
2 MMM Pelght Soler Qo Lia, JS0 W
W
3 TRIO-3.5-TL-OUTD, FowarOne. 8.5 VA, Wi AC
Paoer A5 VN
The yield
P Generator Power (AC grid) 9,194 KWh
Own Consumplion 2,102 kWh
Grid Fead-in 7.092 kKWh
Spec. Annual Yield 1.021.57 kWh®Wp
Performance Ratio (PR} 4.8 %%
Own Power Consumption 299
Caleulation of Shading Losses 0.6 %a'yaar
CO Emissions avoided 5.501 kg / year
PY*SOL presium 7.5 (A2} Page 2 of 16
Walenlin Soltware GmioH
Your Galn
Total investment costs 1390300 £
Return on Assets 12.45 %
Amortization Period 8.8 Years
Electricity Production Costs £0.10

Thia rasuils Fave been calculated with a mathematical modal calculation from Walantin Softwane GmisH |PY'SCL algoeihims]. Tha actual yiakds trom the solar powar sysian
eruay differ 53 8 el of meather variations, the eliceccy of the moduee ard imeer, and cther Bacions
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Chmate Data Hawvant

Type of Systam ab, Gfld-nnnneded PV System with Electrical Appliances - ket
Metering

Consumption

Tatal Consumption 10000 KWh

Load Peak 231 kW

PV Generalor Module Area

Mame Foof Area South

Py Modules® 36 x PLM-250M-60

Manutaciurer Perlight Solar Co, Lid.

Inclination as

Oriertation Soulh (189 9

Installation Typa Mourled - ool

Py Ganerator Surface 58.9 m?

Figura: 30 Design for Roaf Area South

Losses
Remaining power alter 25 Years 80 %

Planning permission would not be required for the above array of Solar PV panels as it is
within a permitted design — allowing for 1 metre from the edges of the roof.
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Projact Numbar: 00665
Date af Offes: 44052016

Projact Dasigrar Dasd Lesds
Company: SunSman Energy Lid

Church House Hall - No Planning - £13,903 ox, VAT

Liagracuizon of Feckia

1H1—-

1

L]

% .
.
H—
: J b | -: '! il :: lI ] II I!i‘ I'l 14 !l II: I!I‘ IIJ: Ii n I| :II ; H N :III‘ n
Tima i
Figura: Dagradaticn of Moddo for Aoal Araa Sauth

Invveatar
Module Araa Rool Area South
Invertar 17 1% TRIC-B5-TL-OUTD
Manutacturar Power-0na
Comlliguratin MEF 11 016 | MPF 21 x 16
AC Mains
Mumbar o Phages 3
MMaing VoRags (1-phasa) 2008
Displzoement Powaer Factar (zos phi) 41
Cable
Tolal Loss 0.2%

* Tha guirsien provaians of e raapecee mandacieer ppiy
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simulation Resulis

PV Sysiam
FY Gaparalor Culput a kWp
Spec. Annual Yiel 1,021 5T kWh'kWn
Paricrmanca Aatlo (PR) 84,8 %
ikl Reduction dus ta Shading 0.6 ¥afyear
BV Ganarator Power (AC grid) 9,194 KWhiyear
Cram Consumption 2,902 BWhyaar
Grrid Fagd-in 7,093 W hpear
Aeguiatian at Feed-in Paint 0 kMWhiyear
Cram Fossar Corsumgtion 229 %
GO Emissions avoided 5,501 by ! year
Appliances
Mppliances 10,000 KWWhymar
Stand-by Consumplion 26 kWh'year
Tital Gonsumption 10,036 kWWhiyaar
covered by PY power 2,902 KWhiyear
cavered by grid 7,520 KW Ryear
Splar Fraction 210 %
H:faﬂm ONEES Praject Dasigran Dasio Lesis
Date af Clier: Q4052016 Compary: SunSmar Energy Lid
Church Housa Hall - No Planning = E13,903 ax. VAT
Fram=ml arin

Cremgyir Bk

SR T T T

2am et M Az ay

T —
e
RO —
a—
58—
-1 —
A —
T T T

fT. Sl am sz e e .

Moot

(e e sk P e g L -

wr [T Er

Figura: Production Fomacas) with corsumpdan
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Glokal radiation - horizenial 1,078.5
Desviation from standard spectrum -10.78
Crlentatian and inclinaticn of the module surase 13747
Shading of diffuse radiation by harizan .00
Redlaction on the Moduls Injerace -53 42
Glckal Radiation at the Madule 1,151.4
1,161.4
1 5B.92
= 678475
Globkal PY Radiation 67, 847.5
Solling 0.00
ETC Conversion {Rated Efficiency of Module 1528 %4) &7,480.81
Rated PV Energy 10,367.0
Medule-specilic Partial Shading 14,32
Lovw-ght pesfarmance -422.B7
Dewiation from the neminal maoduls temperature 171.20
Diedes -8.32
Mismaich (Mamsdacturer Indormation) 14 58
Mismatch (Configuraticn’Shading| -1.49
PV Energy (DC) without inverter regulation 9,55248
Regulation on acoount of the MFP Vollage Ranps -0.14
Reguiation on accourd of the max, DC Currant Q.04
Aeguiation on acsount of the mas. DG Powar 0.00
Regulation on accaurt of the max. &G Power'cos phi o
MFF Malching -22.44
P energy (DC) 9,529.9
Enargy al the Inverler Inpul 89,5208
Inpuit wollage deviates from raled voltags 33,50
DCras Convengion -283.47
Siand-by Cansumplion 2563
Tolal Cable Loaass -18.37
FY energy [AC) minus standby use 91685
P Generabor Power (AC grid) 89,1841

kWhim?

]

LA ]
(]

(]
L]
kW
LA ]
kN
LA

LA ]
kW
L]
kW
LA

kW
L]

kW

100%
1285 %
000 %
-443%

0,00 %
8472 %

014 %
-4.08 3%
1.72 %
-0
2010 %

-L0E %

0.00 %
0.00 %
0.00 %
0.00 %
-02E %

036 %
-288 %
028 %
-020 %
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Syslem Dala

Garid Faed-in in the lirel year [ind. maduke degradatian)
P Genarator Qutput

Siart of Operation of ha Systam

Assagamen] Pamad

Economic Paramaicrs

Aedurn on Asgels

Acsrued Gash Flaw (Cash Balance)
Amorzation Pariod

Payment Crarvig

Total ireestment cosls
Total imvastmant cosls
Mceming Subsidies
Cne-oll Payments

Anrmal Cosls

Ciher Revanue or Savings

Reamunaralion and Savings

Tatal Paymani from Uty in First Year
Firsl year savirgs
FIT 2015 [Agrl - June) Higher Aate - Geraralion taifl ealy -
Building Anached

Nalidity

Epecific generation remuneratian

Ganaration Taritt

Irillaticn Aate tor Ganealion Tarill
FIT 2015 (Agril - June) Higher Fate - Export fariff wilh 50%
dieamiryg - Buikling Attachsad

Nalidity

Spacific grnaration remuneratian

Ganaration Taritt

Inllation Aate far Ganssation Tarill

7. 0EE KWh

9 kWWp
0105205
20 Years

1245 %
T8 813.E7 £
8.8 Years

13.903.00 &
1,544 78 £
Qe

e

0,00 Efynar
0,00 Siyear

1 HEME
1B E

01 K5/2015 - A0V04/2005
01213 £%Wh

1,124.18 £iyasr

3 Siyear

01 M6/2016 - V042005
00485 £AWh

224.75 Siyaar

3 Siyaar
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Frajact Mumbar: ODGES Prajact Dasigrarn: Dasid Lesds
Diate af Oles: 44052015 Company: SunSman Energy Lid

Church House Hall - Mo Planning = £13,903 ex. VAT

Accre Camt Floa i Cans Bslercai

ilIIIII._,.“""""

CwhFMeaind

Fgura: Atorued Cash Flow [Cashn Balamoa]

Prajact Mumbar: 00668 Prajact Dasignar: David Lesis
Date af Ces 04052015 Compary: SunSman Energy Lid

Church Housa Hall - Mo Planning - £13,903 ax. VAT

Cont: Tramd | P4 Fame4 )

Anvudl Dty dey Comztln
i
i
1

Figuna: Elciticity Cost Trand |Price Increase Rata 4 %)
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.,

Position year 1 yoar 2 yoar 3 year 4 year §
TveRmants -E73 80500 £0.00 L0 E0.00 o0.00
Fead-in / Export Tanf £1.308.65 £1,290.66 £1,28066 £1,27.ES £1,2689,63
Elaciricity Savings £302.74 £303.27 £303.74 £a04,14 2304, 51
Brnual Cash Flow BT IG5 15025 E1.550.30 [ £ [ -5 T
Accried Cash Flow (Cash Balance) -£12,280.56 -CL106ET.63 -£9,094.24 -E7.510.41 -£5,936.17
Position year yoar T year B year 9 year 10
FvEsiments 0.0 000 ] [ 000
Faad-in / Export Tand £1.259.60 £19,240.57 E1,238.53 £1,229.43 £1.219.42
Elgciricity Savngs £A05.01 £30535 E35. 76 A0, 10 A0 41
Annual Cash Flow [ RS E ] T1. 5645 [T LT [ 5.1 .9 5
Ascnied Cash Flaw (Cash Balance) -0 371.56 -£2.818.60 -£1,271.32 £264.28 £1,790.03
Positian year 11 year 12 year 13 year 14 year 15
Invesimants 0.00 [T OO0 0.0 000
Fagd-in § Export Tail £1.209.35 £1,190.27 E1,180019 £1,179.10 1,168,540
Elaciricity Savings 306,71 30698 E307.23 A7 45 £I07 66
Bnnual Cash Flow [F RS T1.506.25 E1450.42 [ I TS [
Aceraed Cash Flaw (Cash Balance) £3.306.14 £4,812.40 Ed, B0BA2 €7, 785,37 £0.272.02
Position year 16 year 17 year 18 year 19 year 20
Fwesiments .00 L4 V] 1] FO.00 Lo TO.00
Fagd-in / Export TaiM £1.158.68 L1,148.77 E1, 13864 £1,128.51 £1,118.35
Elaciricty Savings 307,83 30798 E308.10 £ana.20 £3na 27
Ennual Tash Flow E13EETE AT ETA3ETE kT, y
Accrued Cash Flaw (Cash Balance) E10734.73 £12,195.48 £13 64222 E15,075.83 E18.5045.56
Positian yaar 21

Fwesiments 000

Fead-in 7 Export Tarl £0.00

Elaciricty Savings £304,.31

Ennual Tash Flow EIOEAT

Acsrued Cash Flaw (Cash Balance) E1BA13.67

P e b = blimdim . s o Bl e = bk b s B B e

Manutacturar
Avallabss

Elecirical Data.

Cedl Typa
Ci'llg' Tramstarmar Iveamers autabia
Mumber of Cells

Mumbaer of Bypass Dicdes

Mechanical Data
Width

Height

Degih

Frame Width
‘Waight

Framed

W Charactensfics al STC

MFE VoRage

MFF Currant

Pawer Aating

Cpen Circuit Valiage

Shoat-Circui Gurrant

Increase apen crsuil wallage befare stabilisation

Paright Sclar Cao., Lid.

Yas

S moncerysialing

M
1]
&

942 mm
1650 mm
4 mm
10 mm
18.5 kg
Yaa

LR
B2A
2E0W
38
878 A
0%
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W Part Load Charactenstics {caloulabed)
Walues sodncs

Series resistance Bs

Parallel Aesistanca Rp

Saburation Currend Paramaters Cad
Saluralion Curren] Paramealens Js2
Phedocurent Paramesars C1
Phcipcurent Parametars CF
Fhotrcumant

Furfher

Vaoltage Coetfisant
Elatiricty Casllisient
Cutput Confhicient
Incigent Angla Modiiar
Maximum Sysiem Vollage
Spec. Heal Caparily
Apsorplion Cagdicians
Emizsions Goelliclant

R Ch=F DUTD

Manutacturar
Avallaba

Elecirical Data

DG Powar Rating

AC Pewer Rating

Max. DG Power

Max. A Power

Siand-by Cansumplicn
Might Consurmpian
Feed-in fram

Mao. Input Currand

Man. gt Volags

Mom. 0C Vollage

Mumber of Feed-in Phases
Mumbar of DC Inleds

Wil Tramalammes
Change in EMicency when Input Vollage deviabes from Aated
Waollage

MPP Tracker

Cutput Range < 20% of Power Aating
Culpul Range = 20% af Power RAating
Mo, of MPP Trackars

Ma. It Carrant per MPP Trackes

Max. recommended Inpul Pawer per MPP Tracker
Min. MPP Valtage

Ma. MPF Voliage

Slandand (Two-dicds Model)
G.E82e-02 U

2850

66.2 AK?

-B.BT3e-14 AKM2,5)
7588003 méty

2.601a-05 m

87T A

-115.01 myWiK
2,69 mAk
AT K

a5 %

1000V

a20 Jifky )
T

85 %

Povier-Lna
Yag

8.7 W
8.5 HW
BT R
a5 kW
15w
35W
36w
A
1000V
G20 W

Mo
0.4 35100y

985 %
958 %

154
4B W

a50 v
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Planning permission would not normally be required — above diagram shows minimal shading
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9 KWp Solar PV System

* 36 x Perlight 250W mono-crystalline panels

* 1 x ABB Power-One TRIO-8.5TL S 3-phase inverter
* Renusol mounting equipment

* OFGEM-approved 3-phase generation meter

* DC and AC isolators

* DC and AC cabling

* MCBs

* Cable containment

* Scaffolding and edge protection

* All labour (roofers and electricians)

* Grid connection notification to the DNO (Southern Electric)
* Assistance with your feed-in tariff application

» 5-year insured workmanship warranty

* MCS certificate

Total cost: £13,903 ex. VAT

* Predicted annual generation: 9,194 kWh

* Predicted Feed-in tariff income, first-year: £1,348
* Predicted Electricity savings, first-year: £311

* Total predicted return, first year: £1,659

* Return on investment, first year: 11.9%

Assumptions
In these calculations | have assumed:

- You pay 15p per kWh (unit) for your electricity;

- Your annual electricity demand is 10,000 kWh per year;
- RPI inflation is 3%;

- Energy price inflation is 4%.

If you would like any of these assumptions amending, please let me know, and we will generate a new
report.

The software calculates you will use 22.9% of the solar electricity generated. If you end up using more of
the electricity generated by the panels, then your electricity bill will go down by more than £311.

We have also allowed for the gradual degradation of the panels over time. They will lose some 20% of their
potency over the next 25 years. In addition, there is a small loss due to the DC and AC cable runs. These
losses of output are reflected in the figures above. We prefer to present likely, ‘real world’ numbers, rather
than over-ambitious forecasts.

Panels, Inverters, and Mounting kit

We have chosen a high quality panel which offers very good value for money, but which is also the most

aesthetically pleasing panel on the market. It is a 250W mono-crystalline panel made by Perlight. It has a

10-year product warranty and a 25-year linear performance warranty. It is an ‘all black’ panel and is often
chosen where a solar system is installed in a heritage setting.
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The inverter we recommend is made by a Tier 1 manufacturer, ABB Power-One, and provides very high
efficiency. The inverter is made in Europe and comes with a 5-year warranty. Inverters are the key
component of a PV system and do all the electrical heavy-lifting. It is important therefore that the inverter
warranty has a big company behind it - as inverters do fail - and ABB is a massive, global conglomerate
with $42 billion revenue in 2013.

To mount the panels on the roof, we recommend the German manufacturer, Renusol. The roof hook model
would be the VarioSole Stainless Steel roof hook for Pantiles (see page 10 of the attached brochure). The
rail, mid / end clamps, and end caps required to complete the mounting would all be from the same Renusol
VarioSole system.

Energy Performance Certificate (EPC) Requirement

The highest feed-in tariff rate for your system size of 12.13p is paid as long as the installation falls into one
of the following two categories:

1. The array is wired to provide electricity to a ‘relevant’ building and the building achieves an EPC rating
of level D or above; or

2. There are no ‘relevant’ buildings connected to the array, in which case an EPC certificate is not required,
though an assessor must still demonstrate that the energy efficiency requirement does not apply.

A relevant building is basically one that is either heated or cooled, and so, assuming the Church House Hall
is heated, the EPC requirement does apply.

Do you know if the building has an EPC certificate? If not, you will need to instruct an EPC assessor to
carry out a survey. We can recommend a company if required.

Structural Survey
MCS obliges us to ensure the weight of the panels and mounting system will not impose too great a load on
the roof. Normally the architect firm that was responsible for the building can provide the relevant data,

though due to the age of the Church House Hall we assume the data will not be easy to get hold of. In which
case, you will need to arrange for a structural engineer to carry out the necessary calculations.
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Larger systems requiring Planning Permission

The first design above prepared for the Church House Hall comprised 36 "all black’ 250W panels made by
Perlight, creating a 9 kWp system. This design kept the panels 1m away from the edges, thereby avoiding
the need for planning (assuming the array is not deemed to be fronting a highway).

In order to increase the system size, we can use higher capacity panels, such as the JA Solar 275W panel,
and would then reach 9.9 kWp. Still permitted development.

The only way to increase the system size more dramatically is to abandon the tactic to avoid planning. If we
move to a 30cm gap from edge of panels to edge of roof, then we can create the following systems:

55 x 250W Perlight panels = 13.75 kWp
or
55 x 275W JA Solar panels = 15.13 kWp
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Black Frame Solar PV Panels — Planning permission would be required
See graphic above showing the layout for both these new systems. Please note, however, that only the
Perlight 250W is an all-black panel. The JA Solar 275W (similar to the Yingli 275W) has black cells, but a
white backing sheet and a silver frame. These 275W panels do not look as nice when installed.
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Silver Frame Solar PV Panels — Planning Permission would be required
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I am a little unclear as to how many 275W panels Warm-Front think they can fit on. They write *60 x
275W’. 1 think it would be challenge to fit 60 panels on. They then state the system size is 17.1 kWp. That
equates to over 62 panels.

If you can let me know which system you prefer:
36 x 275W JA Solar panels = 9.9 kWp (no planning, silver frame)

55 x 250W Perlight panels = 13.75 kWp (planning, all black)
55 x 275W JA Solar panels = 15.13 kWp (planning, silver frame)

Church House Hall

3D, Grid-connected PV System with Electrical Appliances - Net Metering

Climate Data Havant (1986 - 2005)
PV Generator Qutput 9 kWp

PV Generator Surface 58.9 m?

Number of PV Modules 36

Number of Inverters 1

No Planning - £13,903 ex. VAT”. Towards the end of the design report, you will find visualisations of the
panel layout and a shading analysis. Here is a summary:

9 KWp Solar PV System

* 36 x Perlight 250W mono-crystalline panels

* 1 x ABB Power-One TRIO-8.5TL S 3-phase inverter
* Renusol mounting equipment

* OFGEM-approved 3-phase generation meter

* DC and AC isolators

* DC and AC cabling

* MCBs

* Cable containment

* Scaffolding and edge protection

* All labour (roofers and electricians)

* Grid connection notification to the DNO (Southern Electric)
* Assistance with your feed-in tariff application

« 5-year insured workmanship warranty
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* MCS certificate

Total cost: £13,903 ex. VAT

* Predicted annual generation: 9,194 kWh

* Predicted Feed-in tariff income, first-year: £1,348
* Predicted Electricity savings, first-year: £311

* Total predicted return, first year: £1,659

* Return on investment, first year: 11.9%

Assumptions

In these calculations | have assumed:- You pay 15p per kWh (unit) for your electricity;
- Your annual electricity demand is 10,000 kWh per year;- RPI inflation is 3%;

- Energy price inflation is 4%.

3D, Grid-connected PV System with Electrical Appliances - Net Metering

Climate Data Havant (1986 - 2005)
PV Generator Qutput 13.75 kWp

PV Generator Surface 90.0 m2

Number of PV Madules 55

Number of Inverters 2

13.75 kWp system using all black 250W panels and requiring planning permission.

The key data are:

Total cost: £19,729 ex. VAT

¢ Predicted annual generation: 13,916 kWh

¢ Predicted Feed-in tariff income, first-year: £1,982
¢ Predicted Electricity savings, first-year: £372

e Total predicted return, first year: £2,354

e Return on investment, first year: 11.9%
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3D, Grid-connected PV System with Electrical Appliances - Net Metering

Climate Data Havant (1986 - 2005)
PV Generator Output 15.13 kWp

PV Generator Surface 89.9 m?

Number of PV Madules 55

Number of Inverters 2

a. 15.3 kWp system using JA Solar 275W panels and requiring planning permission.
The key data are:
Total cost: £20,572 ex. VAT

* Predicted annual generation: 16,014 kWh

* Predicted Feed-in tariff income, first-year: £2,281
* Predicted Electricity savings, first-year: £408

* Total predicted return, first year: £2,689

* Return on investment, first year: 13.1%

The calculator spreadsheet for the 15.13 kWp system for the Church House Hall is on the next page. The
people who designed the spreadsheet, the SEAM Centre, described themselves as "an award winning
training, information and research facility for Sustainable Energy And Micro-renewables”, so I think we can
trust the mathematics and formulae behind the scenes.

I have input the relevant data in the spreadsheet and the summary graph is very useful to show how the

investment in solar PV compares with leaving your money in a savings account. All assumptions are stated
clearly on the spreadsheet.
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Church House Hall - Smaller 3kWp system

Smaller 3.75KW — Normally No planning required — but in this case probably need the planning.

The yield

P Generator Power (AC grid)
Crnwen Consumption

Grid Feed-in

Spec. Annual Yield
Performance Ratio (PR)

COwn Power Consumption
Calculation of Shading Losses
C0: Emissions avoided

3,764 kKWwh

1,294 kwh

2,465 KWh
1,003.62 KWh/kWp
833 %

4.4 %

0.5 %fyear

2,250 kg [ yaar
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SimuationResas ]

PV System

PV Generator Output 3.8 KWp

Spec. Annual Yield 1,003.62 KWh/kWp

Performance Ratio (PR) B33 %

Yield Reduction due to Shading 0.5 %/fyear

P Generator Power (AC grid) 3,764 kwhyear
Own Consumption 1,294 kWh/year
Grid Feed-in 2,468 k\Wh/fyear
Regulation at Feed-in Point 0 kWhyear

Cnwn Power Consumption 344 %

C0: Emissions avoided 2,250 kg [ year

Appliances

Appliances 10,000 kKWh/year

Stand-by Consumption 13 kKWh/year

Tatal Consumption 10,013 k'Wh/year
covered by PV power 1,294 kiWh/year
covered by grid B, 7159 kWh/year

Solar Fraction 12,9 %

Accrued Casts Fluw Canh Bl

300)—

5002 —1

4003 —4

2007 — I I |
| l_-ll

2000 — I I l

400

<

Coth Powin é

-§0)

o)

Figure: Accrued Cash Flow (Cash Balanca)



Position wear 1 year 1 year 3 year 4 year 5
Trvestments -E7,335.00 E£0.00 E0.00 £0.00 £0.00
Faed-in § Expart Tarill £554.56 ES7E.06 ESF3.61 £569.16 E£564.70
Electricity Sawings £186.81 FI87.11 E1E7.40 L1E7.67 E1B7.95
Annual Cash Flow -£6,593.63 E765.17 £761.01 E756.83 E752.64
Aconued Cash Flow (Cash Balancs) -E6,593.63 -E5,B2B.46 -£5 067 .45 -£4 310062 -£3,557.598
Position year 6 year 7 year B year 9 year 10
Investments £0.00 £0.00 E0LD0 £0.00 £0.00
FeedHin { Expart Tariff £560.24 £555.78 E551.31 £545.84 £542.37
Electricity Sawings E1RE. 18 E18E.42 E1ES.64 L1885 E1R5.05
Annual Cash Flow £748.43 E744.20 £739.96 E735.70 £731.42
Acorued Cash Flow {(Cash Balanos) -£3 805 56 -£2,065.35 -£1 325,40 -E5RE5.T0 £141.72
Pasition year 11 year 12 year 13 year 14 year 15
Investments £0.00 £0.00 E0LO0 £0.00 £0.00
Feed-in § Expart, Tariff £537.89 ESATA41 ES28.93 £524.44 £519.54
Electricity Savirgs F185.25 £1859.40 E1B9.55 £189.65 £1RG.82
annual Cash Flow E727.12 E711.81 E7LB.48 £714.13 E709.76
Accrued Cash Flow (Cash Balance) L0584 E1,591.65 £2,310.13 £3,024.26 £3,734.02
Position year 16 year 17 year 1B year 19 year 20
Irvestmenits £0.00 E0.00 E0.00 £0.00 £0.00
FeedHin | Expaort Tariff £515.45 E510.55 ES0G. 44 £501.594 £497.47
Electricity Savirgs E£185.52 £190.02 E150.08 £190.15 £190.19
Annual Cash Flow E705.37 E700. 96 E696.53 EG692.09 EB87.62
Accrued Cash Flow (Cash Balanoe) £4,435.39 5,140,315 £5,8346.88 £6,528.97 £7,216.59
Position year 21

Irvestments Q.00

Feed-in | Export Tariff £0.00

Elactricity Sawings £190.32

Annual Cash Flow E190.22

Aconued Cash Flow (Cash Balance) £7,406.81

Desgreatation and inflstion rabes are applied om 5 montly hasis ower the enfiee obsersetion period

This b dane in the frst v,
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Church Turret
Please find below and attached a proposal for the Church Tower.

This design is for a 6.84 kWp system. See the PDF “Church Tower - 6.84 kWp - JA Solar 285W -
SolarEdge - Planning - £12,176 ex. VAT”. Towards the end of the design report, you will find visualisations
of the panel layout and a shading analysis. Here is a summary:

6.84 kWp Solar PV System

* 24 x JA Solar 285W mono-crystalline panels
* 1 x SolarEdge 7000W 3-phase inverter

* 24 x SolarEdge P300 power optimisers

+ K2 mounting equipment

* Ballast

* OFGEM-approved 3-phase generation meter
* DC and AC isolators

* DC and AC cabling

* MCBs

* Cable containment

* Edge protection

* All labour (roofers and electricians)

» Grid connection notification to the DNO (Southern Electric)
» Assistance with your feed-in tariff application
« 5-year insured workmanship warranty

* MCS certificate

Total cost: £12,176 ex. VAT

* Predicted annual generation: 4,973 kWh

* Predicted Feed-in tariff income, first-year: £728
* Predicted Electricity savings, first-year: £239

* Total predicted return, first year: £967

* Return on investment, first year: 7.9%

Assumptions

In these calculations I have assumed:

- You pay 15p per kWh (unit) for your electricity;

- Your annual electricity demand is 10,000 kWh per year;
- RPI inflation is 3%;

- Energy price inflation is 4%.

If you would like any of these assumptions amending, please let me know, and we will generate a new
report.

The software calculates you will use 32.1% of the solar electricity generated. If you end up using more of
the electricity generated by the panels, then your electricity bill will go down by more than £239.

We have also allowed for the gradual degradation of the panels over time. They will lose some 20% of their
potency over the next 25 years. In addition, there is a small loss due to the DC and AC cable runs.

Observations
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- | have assumed the supply is 3-phase. If it is single phase, we will recommend a different inverter
combination. If it is 3-phase, then prior permission from the DNO to connect the system to the grid will not
be required.

- As there is a lot of shading - due mainly to the parapet walls and flag pole - we suggest using power
optimisers so that each panel can control its own power independently of all the others. This technology
makes the overall installation more expensive, but is justified from a technical perspective.

- I have allowed for edge protection to keep the installation team safe, but I have not included the cost of
getting the panels and mounting system up onto the roof. We will need to discuss the optimal way of doing
this. It’s possible that a crane will be required, if the spiral staircase is too restrictive.

- As with the other quotations, costs associated with structural and EPC surveys are not included. The
highest feed-in tariff rate will be paid if an EPC in the range of A-D can be achieved.

- The roof is very difficult to install on due to the different levels and slopes, the flag pole, and the
walkways. If you look favourably upon our proposal, | would want to return with a technical adviser from
one of the mounting companies to work out the most robust, safest method of mounting the panels on the
roof.

Church Tower - 6.84 KWp - JA Solar 285W - SolarEdge - Planning - £12,176 ex, VAT

Comparry
SunSmart Enorgy Ltd

Station Mk, Station Road
Nresford, Hampshire S024 9)Q
Contact Person

Dareid Lewts

SunSmart Fhane: 01962 807 200
energy E-Mal: nfoDsunsmartenerngy <o,uk

Chent

St Faih’s Church
West Strect
Havarnt
Hampehire

P09 LEH

Contact Person
Ao Brewer

Project
Address:

St Fakh’s Church
West Street
Havare
Harmpshire

P08 1EH

Start of Operation Date: 12/05/2015
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Project Number: 00668
Date of Offer: 120052015

Church Tower - 6.84 KWp - JA Solar 285W - SolarEdge - Planning - £12,176 ex, VAT

Profect Desi Diavid Lewis

3D, Grid-connacted PV System with Blactrical Apliances - Net Metaring

Chmate Data Havant {1586 - 2005)
PV Generator Outpet 634 Wp

PV Generator Surface 92m

Nueber of PV Modues 24

Numiber of Irverters 24

3D, Grid-connacted PY System with Blactrical Appliances - Net Mataring

Chmate Data Hawant { 1986 - 2005)
PV Generator Qoo .54 KWn
PV Generator Surface 3 m?
Kurnbeer of PY Modules 34
Murnber of [rvarters 24
“u e D

P
. Poacrw: o PGS, Rk g, 0 i, m
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Projedt Mumber: 00658
Disbes of Offer: 1240502015

Project Designer: Diavid Lewis
Comparry: SunSmart Energy Ld

Church Tower < 6.84 KWp - 1A Solar J85W - SolarEdge - Planning - [12,176 ex, WAT

The vield

P Generstor Power (A0 grad] £971 Wh
Cwm 1554 kWb
Grid Feed-in 3375 kWh
Spec. Annual Yiekd TIT.O% KWk Kin
Performance Rabio (PR} 7OS

Own Fower Consumotion T2 %
Calculation of Shadng Losses TEA Wofyemr
OO Emisshons avnidied 2,984 g | year
Your Gain

Total inveshment costs 1217600 £
Riturn on Assels Tl %
Amoriization Perod 134 Years
Electricity Production Costs £0L16

i iy bz by il R B vl R e (i et Mok Sollair DirkH [PVTSD Berlrva ] T Blua vkl Vroms D solie Siveis baides
Ty differ sx 8 resuk of westher warission, the sficency of e madulm snd iserier, and ciber fecion.

Cimata Data Havant

Type of System ?ﬁmmwwmmmwwm-w
Consumption

Total Consumption 10000 KWh

Load Peak ZIW

PV Generstor 1. Module Area

Name Module Area Exst

PV Modudes® 12 x MME(L)-60-285FR
Manufachrer A Solar Holdings Co., Led.
[nclinabicn 0*

Oriertaticn Excx (88 %)

Iretaiation Type Mounted - Roat

PV Generator Surface 196m?

Figara: 3D Duskon for Mockie Arva East

Losses
Remaning power after 25 Years 0%
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Project Bumber: D658
Diabe of Offier: 12/052015

Church Tawer - 6.84 KWp - JA Sclar 285W - SolarEdge - Planning - [12,176 ex, VAT

Foraresy Cuar 5

Fugori: Digradation of Modubs for Module feea East

Project Murmber: 00668
Date of Offer: 120052015

iy
Prfiaet, Diessignir: David Linsis
Company: SunSmart Energy Lbd
L et i
Ters & yoy
by
Progect Designes: David Lewis
Compary: SunSmart Energy Ltd

Church Tower « 6.84 KWp -« JA Sclar 285W - SolarEdge - Planning - £12,176 ex, VAT

Figarn: 3O Design for Modkfe Area Weest

PV Generator 1 Module Ares
larme:

PV Modules™

Hanufachurer

[rcfinaticn

‘Orientation

[retallation Type

PV GeEnerabor Surface

Hodule Ares Wiest

12 x JAMB[IL]-50- 285 PR
24 Solar Moldings Co., Led.
1m0

wiest (268 *}

Hounted - Apaf

1906 m?
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Project Mumber; 00666 Progect, Designer: Diavvid Lisis.
Db of Offer: 12052015 Comparmy: SunSmart Energy Lbd
Chigrch Tower = 6.84 KWp - M Solar J85W - SolarEdge - Planning - £12,176 ex, VAT
Irveerter
L. Module Area Module Area East
[Freertar 1* 12w Prowsr axptireii far P300
Manulaciure SclerEdge
Peraer Oplimizer exiting
Configuration MPPL:1x1
& Module Area Modube Area West
[Froertr 1% 13w Prower apitinifer P300
Manulaciurer SalarEdge
Perser Cplimizer existing
Configuration MPPL:1x1
AL Mans
Humber of Fhases 3
Mairs Vokage (1-phase) Fmv
Displacement Powsr Factor {cos phi) =1
Caible
Tutal Lisss 063 %
® T guaranies proveeoes o b noputve i pphy
Losses
Remaning poveer after 25 Years ]
Cgruiamsers of Wiz s
13—
0= -
L - -
"
]
i .
¥
L]
&
2
T T T T T - T T T T T y
1 ] 1 ] 5 L] 7 L} % | mn [ B T L I [ ™ B B Nl 8 A AN 3T as
T = umn

.m:mwmhmmm
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Simulation Rasults

P System
P Generator Outpot 68 Kap
Spec. Annual Yield TE6 Kwhikiip
Performance: Ratio (FR} -k
field Reduction due to Shadng 54 Yhjymar
Py Generstor Power (&0 grad] ST kW vear
Cran Consumption 1,554 kWhvear
Grd Fead-in 3,379 kWhyear
Regulation at Feed-in Fort 0 [ per
Owm Fower Consumption 1%
T Emissions arnided 354 kg | yesr
Applances.
Applances 10,000 kKWhyyear
Stand-by 0 eypear
Total Corsumption 100,000 kKWhyyear
covered by PV power 1,554 kWhfvear
covered by grid B A0 kWhyear
Solar Fraction 159%
Number: 00668 © David Lewis
m«m 12/05/2015 m&nmmmﬁuww

Church Tower - 6.84 kWp < JA Solar 285W - SolarEdge - Planning - £12,176 ex. VAT
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1OTE5 kW m?

Glabal radiation - harizontal

Desdation Trom standard spectrum
DOrientation and incination of the madule surace
Shacing of diffucs radiagion by hosizon
Refection on G Meduks Interaos

Glabal Radiation at tha Madula

Glabal PV Radiation

Saikng

STC Convwersion (Rated EMcency of Mot 17,47 %)
Ralez PV Enargy

Mindube-speciic Partinl Shading

Lews-ight perfarmande

Dixviation Trom the nominal roduks ternperaturs
Diindes

Wigmatch {Marufacturer Informalion)
Mismatoh { Configuration/Shading]

String Cabike

PV Ensrgy (IDC) withouwt inverter regulation
Regulation on account of the MPF Voltage Range
Regulation an account of the mae, DC Current
Regulation on socount of the mase, DL Power
Regulation on socount of the mae, AC Poweriins phi
FFP Matching

PV energy (DC)

Emergy at the Tnverters Input

[Mput voRage desiates from rated woltage
DIAT Comwersion

Stand-by Consumplion

AL Calle

PV enengy (AC) minus standby use
PV Generator Power (A grid)

Systern Data

Grid Fed-in in the first year {ingd. module degradation)
Py Generstor Cutpt

Start of Operation of the System

szesament Period

Econmmic Paramiehers.
Rizhurn on Assiets

Acorued Cash Fiow {Cash Balange)
amortization Period

Papment Overvisy

Total inwestment: msts
Total investment costs
Ircorming Subsidies
One-off Payments

Annual Costs

Othier Resenue oF Savings

Remuneration and Savings
Tutal Payment from UGy in Frst Year

Firsl yoar savings

FIT 2005 (Aprd - June) Higher Rate - Goneration Larfl only -
Bulding Attackad

Waliciy

Specific generation reminaration

Ganeration Tan

Inflakion Rabe B Generation Tari!

FIT 3005 (Aprd = June] Higher Rate - Export LarifT with 50F%
de=ming - Bulkdng Attached

Walicity

Specific generation reTunerabon

Generation Tanff

Inflabion Fabe for Generation Tarif

¥ 39,24
38,9778

32.167.54

51776

SATTE

517716

:

3368 kWR
L]
1HOEI2S
20 Years

7.1 %
S84RITE
134 Years

1217600 £
178002 Eiktp
a00E

000 E

000 £jyear
000 £jyear

TIEEE
e

1205/2015 - 1153035
01713 E/kitm

GOT.AL Lfyear

3 Mafyear

105/ 201% - 11058/ 2005
QL04ET £Kh

1Z1.43 Elyear

2 Y year

204,57

10,75 KAt
10.01
34,08
0,36

:

993.2

0,0

645.59
S00.55%
44, Ti
36,22
.00
0,00
-5.22

0.0
00
0,00
0,00

§SSSS53SSSET553553 S22 3§55

0.0

000
-103

§553:5%3

.00
05 K
3.22 %,
2.7 T

00
82.53 W

9,48
461 %
083 W
0L68
000
000
A0

0,00
0000
0,00
000
000

000
155 %
000
000
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Prijuct Mumber: D0G6E Proect  Dawid Lewis
Diste of Offer: 124152015 mﬁmﬁmmm

Church Tewer - 6.8+ KWg - JA Sclar J85W - SolarEdge - Planning - £12,176 ex, VAT
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ow Table

Position year 1 year 2 year ¥ yeard year §
[t miants «£12,176.00 E0L00 ED.0n ED.00 E0LD0
Femgl-in ' Export Tarif E6TLIE £702 21 ERG6.01 EE51.40 EAA5.99
T

TR % 25T R U
Apceied Cash Fhoiw {Cash Balanoe) <£11,272.38 =£10,337.53 -£9,407,74 I8 45300 7,563,365
Pagation 7 h]
T g g T L
Fend-in | Exgort Taril? E£6A0,58 EET5.16 EGG3,74 fEE4.31 EE58.87
E E£231.96 el i) E234.54 £334 50 EZI50H
Annual Cash Flow £914.54 £909,42 £904.27 E89%,10 893,92
Arcrued Cash Flowe {Cash Balanoe) -£0,E48.81 -E5, T340 -£4,835.12 -£3,9365.00 -E3, 042,10
Pasition year 11 year 13 year 13 yar 14 year 15
[Frsestmante ED.00 s ED.0D £00.00) £0.00
Fed-in §f Export Tarf ERG3. 44 FEAT R ER42.55 FEAT.IO0 ER31EY
Electricity Sevirgs £235.27 L7548 E236.67 £275 84 L2509
Anmual Cash Flow E£B2B.71 EBB34T7 E£878.22 EETR.O4 EBET.54
Aocrued Cash Flow {Cash Balance) -£2,153.40 -£1, 16093 -£391.71 L4121 £1,340.87
Position year 18 year 17 year 18 year 19 year 20
[rrestments £0,00 an.oc £0,00 0,00 000
Ferd-in §f Export Tanff Eb26.18 £A0.T2 EB15.25 ER05. TR B604.30

&

Roa Zherdt feeess EMe1s  EBeeis  EBdo7e
Apcrued Cash Flow (Cash Balance) £2,211.18 E30658.14 £3,010.72 4,750 E5606.68
Bogition
[revestments ED.00
Fesatl-in | Exguort Tarl¥ ED.00
Electricity Sawings E£236.50
Annual Cash Flow E236.50
Apcryed Cash Flow {Cash Balanca ) £5,843.17

o inflsbzn relm are appikad on @ monthly ks v e antire csermbon. pariod,

Ter e cona in the et .
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Murmber of DC Inkets
With Trarstamar
Change in EMicdency whin Input Woiltage dirdates from Rated

MFF Tracker
Dhnpat Rarde < 300 of Power Rating

Thitput Rarde = 300G of Power Rating
Ko, of MPP Trackers

Max. [rpul Current per MPP Tradker

Mz, recommaendad Inpul Power per MIE Tracker
Min, MPR Voltage

Max, MPP Yallage

SdarEdge
s

O3 W
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a3 kw
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100 %
100 %
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T
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5
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IlEsY
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HEEW
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P45 A
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Figure: Lot

Figure: Ground wew
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Fugoro: Overbend
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Number of yeers for resulls caloulstion [ 30| years
From a stari date of [_1305/2015]

The installation cost for the solar PV equipmentis [ 12,176]pounds
Average annual rrai el costs 100 poundsiyear

The solar PV syslem wil have a capacityol [ 6.84|kiV peak

Would you like to use your own estimate of annual generation?
Value to be usad kWhiyear

Anticipated annual generation in first year [0 6,088 k\Whiyear

{zased on user's estimate}
Expected percentage of peak oulput afler 25 vears [ 80]%
Percentage of generated electricity used on-site %

FIT tariff 1213
FIT export tarifl 4.85| pencelkiWin

Duration of FIT rates [ 20]vears
Will the FIT income be invested in a savings scoount?
Eleciricily price at starl date [ 15|pencelkWh
Average annual electricty price inflation [ 4|%
Average annual retsdl Price Index (RPI) [ 3]%
Average annual savings interest rate (gross) [ 2|%

Taxrate [ 20]%

SEAM Centre Solar PV Payback
W mecent

k

Calculator

—+—Frarial benefitof

PV —— Cost for PV system

—s— Maney in savings account

£50,000
£45,000 —
b +—
£40,000 e
£35,000 A
£30,000 x/’
£25,000 T I
£20,000 e =
£15,000 ——— A e e - = s
sopg EE -
£5,000 P
£ e
CECEEREEHEAE S aErdEEeEnagsrEed
REREEEEEEEREEREREEEENERREEERNAEETRER
Payback comparison Equivalent interest rate after 30 years
Payback after[ 10]years Met[ T 338]%
Beiter than savings afier| 11|years Gross 4.07]%
Tatal anergy generated by PV systemin | 80]  years aquals || 184,818 kWhe [ engee|kesoico, |

68



EIMMONO

JA Solar Holdings Co., Ltd.

JAMOG(R) coss5.275 JASOLAR

Engineering Drawings
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. PLM-250MB-60 SERIES

@ Monocrystalline Silicon Solar Module
e DELTA BLACK

The Delta Black Series from Perlight Fully compliant with worldwide standards
« Monocrystalline * MCS Certified
* Monocrystalline * MCS Certified
» Positive output tolerance * Ammonia corrosion certified
» Over 30 years manufacturing experience « Salt Mist corrosion certified
» Fire Safety Certified
Sleek and unobtrusive design « PIDFree
» Specially designed for the UK 25 Year output performance warranty
» Blends-in instead of taking attention away * +90% output for 12 years

from existing building attributes. « +80% output over 25 years

» No Silver lines 10 Year workmanship warranty

Cell type Monocrystalline
a PERLIGHT SOLAR
Cel Size (mm) 156 x 156 | ERpeconatioriee
No. of cells per module 60 Tha next step n
the seamless
Module size (mm) 1650 x 992 x 40 intagration of
photovoltaics
Module weight 18.5 kg into everyday iife
Front Glass 3.2mm Tempered glass DERTANIS
Frame Anodised Alu Alloy Jp——— ~ =~
= A 400N @ PV CYCLE ( € @- ) B ame
Connector type MC4 - — - TV NORD

PERLIGHT wWeESTeCh

70



T PLM-250MB-60 SERIES
@ Monocrystalline Silicon Solar Module

[ DELTA BLACK

|

H !" [?]""'"
i * ot
H
4+t +
« Extremely reliable screw-less, i ted frame
- ~{oreoy for long-term flexibility and strength.
1 B * 20 In-built drainage waterspouts.
£ l. « & mounting holes for direct mounting option.
| 3 « 2 Earth (Ground) polnts.
Lo

BLACK FRAME SILVER FRAME
BLACK BACKSHEET WHITE BACKSHEET
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Solar inverters

TRIO-5.8/7.

5/8
5.8 to 8.5 kW

The all-in-one, residential, three-phase
TRIO-5.8, 7.5 and 8.5 kW inverters
deliver performance, ease of use and
installation, monitoring and control.
With their 38% peak efficiency and
wide input voltage range, these new
residential TRIQ inverters mean flexible
installations and powerful output.

Commercial grade engineering at
residential scale

Thesa new additions to the TRIO family
= small, light and built smart. The

ogy of the larger, commercial TRIO

that the TRIO-5.8/7.5/8.5 models also
enjoy high conversion efficiency across

integrated Dataloggers and smart grid
functionality, remote firmware updating
and elegantly simple sliding front covers
make these all-in-one devices easy

to install and maintain. In short, they
are

mmercial grade engineenng at
residential scale

AR

Inverters packed with powerful
features

The double maximum power point tracker
[MPPT] gives maximum installation
flexibility for an optimal energy production
[TRICQ-7.5/8.5 models). The new
genaration inverters can integrate power

contral, montoring functionalities, and
environmental sensor inputs, all without
requinng external components.

A compact Ethernet expansion card
provides data logging functionality for
monitoring the main parameters of

the plant as well as advanced OZM
operations both locally (with the integrated
webserver) and remotely (with the AV
Flant Fortfolio Manager portal), via a LAN
connection.
[he outer cover with its natural

cooling mechanism qualifies at IPE5
envircnmental protection level for external

use. It provides for maximum reliability
and ease of installation, with a sliding frant
panel giving access to the connection and
configuration area without requinng the
complete remaval of the cover.

Power and productivity

Highlights

= True three-phase bridga topalogy for
DCAAC output converter

— Transformearless topology
Two independent MPPT channels for
TRIO-7.5/8.5 allows optimal energy
harvesting from two sub-amrays
ariented in different directions (one
MPPT channeal for TRIC-5.8)

— Flat efficiency curves ensure high
efficiency at all output levels ensuring
consistent and stable performance

5 the entire input voltage and
output power range

— Wide input voltage range
Remote inverter upgrade

— Reactive power managerment

ac

for a better world™ ". I' I.

72



Additional highlights

— DC switch version option (-S} - PMU expansion card option,
with external sensor inputs

- Natural convection cooling for
maximum reliability

— Outdoor enclosure for unrestricted
use under any environmental

conditions {IP65) -

— Sliding cover for the easiest
installation and maintenance

— Datalogger and smart grid
functionalities integrated on

expansion cards: - Availability of auxiliary DC output

for monitoring environmental
conditions and additional RS-485

for Modbus protocol

Ethernet expansion card option
with integrated web server and

remote monitoring capability

via web portal (Modbus/TCP

supported)

voltage (24V, 100mA)

Technical data and types
Type coda

TRIQ-5.6-TL-OUTD

TRIQ-T.5-TL-OUTD

TRIQ-8.5-TL-OUTD

Input side

Absohuta maximum DC input voltage (Vo es)
Start-up DG inpat voitaga Ve

Cparating DO input voltage ranga Wi, Miavad
Rated DG input voltage (Vi)

Rated DC input powar [Pas)

Mumbar of indapendent MPPT

Mazimurn DS input power for aach MPFT (Fuserow)

MPPT imput DG voltage range (Ve .. Woeeins)] 8l P
DS input voltage range with paraliel configueation of
MPPT &t Py

DS power limitation with parallel configuration of MPPT
D power limitation for each MPFT with independent
configuration af MPPT at Pa., max unbalance exarmple
Maximum DC input current (L) £ for each MPPT
(MhieeTivas)

Maximurn imgul short circuit current Tor @ach MPET
Murmnber af DO inputs pairs for each MPPT

DG connaction type

BO50 W
1
BOE0 W
Lirear darating from max 1o
null [B0OY=ViuserSO50Y]
320,800 ¥

18.9 4
2408

1000 W
350V {adj 200,500 V)
00T % V. 350V
G20
THGD W
2

4800 W

320...800 v

BTOO W

4300 W

320,800V

Linear derating from maix 1 null [BOOWEueer=8500]

AB00 W [3200VEY e SHOOV]

4H00 W [320WEN e ZB00V]

tha other channal: Pu.-4800W tha other channal: Pu,-4800W

[215WVurrr=B00V]
N0 A 1608
20,008
2 -5 wersion]

(2900 S rr =B 00
S0.0 8150 4

2004

Toal Frae PY connacior W ¢ BMCA (Screw terminal block on standard varsaon)

Input protection

Reverse polarity protection

Input ower veflage pratection for sach MPET - varistor
Phaotoveltaic array isolation control

O switch rating for each MPET (version with D0 switch)

Yag, from lirdled current Sourcs
2
According 1o lecal standard
16 & M000 Y, 25 A/ 800 W

[ e e e waee b e e s w e e e

Output side

AD grid connection type

Rated AC power (P, @cosd=1)
Maximum apparent powar (S}
Rated AC grid voltage (V)

A voltage range

Mazximum AC output SUrant {le e
Contributory fault cumant

Reted outout frequancy (1)

Cutput frequency range (... faud

Meminal power factor and adjustable range

Total currant harmonic distortion
A connection type

SBOO W
SEDD VA

10.0 4
12.0 4

= 0,995, adj. + 0.9 with
Pac. =522 KW,
= (LB with max 5.5 kW&

Thres phase 3W or AW-PE
TS00 W
7500 VA
400 v
A20...480 W O
12.5 A
14.5 4
50 Hz / 60 Hz
47...53 Hz / 57...63 Hz®

= 0,995, adj. £ 0.9 with
P =675 KW,
= L8 wilh mas 7.5 kA

= 2%

BSOO W
BEO0 WA

14.5 &
16.5 A

= 0,985, adj. £ 0.9 with
P =T.B5 KWW,
+ 0.8 with masx 8.5 kv

Serew terminal block, cable gland M32

Quiput protection

Anti-islanding protaction

According to local standard

Maximum AC ovarcurreni protaction 10,5 A 13,004 15,004
Cutput gvenmltage protection - varstor 4 plus gas armastar

Operating performance

Maximurn sfficiency Mea 28,0%

Wiighted efficiency ([EVRC/CEC) 97 4% f 975 / 975N/
Feed in power threshold azw agw agw
Stand-by consurmplion = 15W = 150 = 15W

2 ABE solar inverters | Produet fhyar for TRIC-5,8/7.5/8.5-TL-0UTD
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Block diagram of TRIO-5.8/7.5/8. 5-TL-OUTD

1 | FaLi
LRI D—ﬁ‘ miug]- -'rvl—
P iw :
Hlll-'\l-:—él_ [ 0] C —l"lrl—
E | [T g]- :
E E R f :
— 21
AR ]
] n‘—'ﬁ WL - i
P ﬂ?mg].
Harda vorskon 3 VETEN

) Pl sl 'y T B T T i

Technical data and types

Typa coda TRID-58-TL-DUTD TRIQ-7.5-TL-QUTD TRIQ-& 5-TL-DUTD
G unication
Wirsd locsl rorilanng Elherrel cand wilh websaner [opl), PYI-USE-RS232_485 fopl|
. = B 4
Rernota maniloring Ethemst card (opt), ?Muﬁ?mﬁé&m:&ﬁm&ufl.h P-AEC-EVO fopt.|,
Wiredess local menitaring WEMNIOT W Loggar Tard™ lapd.}
Lizer intartaca Garaphic dapiay
Erviranmantal
Aminient temperabare range -26._ +B0PC S-13.140°F wath derating abowve BO°CA1225F
Ralabwm humicty 0...100% candansing
Matss amisson < 45 dBlAI & 1 m
Fdamimrm aparaling altibude witheul derating 2000 m / BSEO0 T
Physical
Envronmental protecticn rating P EE
Cacling Matural
Gimanzian (H x W = D} [BSStren x 435mim x ZATmen 537 % 16,5 % 83" with apsn front caver
Weight 25,0 kg F 551 I 28,0 kg VBT I 8.0 kg £ 817 b
Klaunting system ‘Wall bracket
Satety
Isglation kel Transtormearass
larking CE (50 Hz only)
Safaty and EMC standard EME210A-1, EME2108-Z, EEEBE%DEAE&E.JEE'IEEE ;Mﬂiﬂl}l}ﬂ -3, EME1 DO0-6-3,

GHe slardand fohaek your sl channhal for aualabilly) I':EI l:l 21 I’.‘-E - 1& 'u"DE I:IEE 1 1 '-.'DE-N -I-1I'.‘15 GB‘-:-I.-'.E {:1ﬂ.-'1'l EH nt:-d-C-IEI |nn1 far al L

Furmilable praducts variants

Slandard TRIO-5.B-TL-CUTD-400 TRS0-7.5-TL-OUTD-404 TRIC-8.5-TL-0UTD-400
With DG swetch TRIO-E.8-TL-CUTD-5-a00 TReO-F.6-TL-OUTD-5-400 TRIC-8.6-TL-0UTD-5-400
1. Thiais S5 wclliggi rangs ey viry depiraing < gpecific foanlry grd dlaradand A, Chasck sina il Bty Baltr 10 orclar

2. Thay Fraguesn:y rangs my wary depending on speeic comlne gid standan
Rk, Fontumes not specifically listad in the present dota shaed are nod inchested Inthe product

Preduct fiyer far TRID=6.847.56/8.5-TL-WTD | ABE sclar imwarnes 3
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Solar Mounting Systems

<
J

Roof Hook Aluminium

tem Mumber Article description
260005 Varin3ale Roof Hook Alu
860001 VarioSole Roof Hook Alu

PU

lpe
20 pes

=4
/é_/ J)l
- &=
-
535 13,4
1771
285 e
o 1
] Py
) LA G
O =
R \x G
w
[ (]
O -
W
i
g ol o I :[B A
]
|-
=
/// (Dt 7
Ol o
Technical changes, mistakes and printing errors excepted. Page 3
05 /2012
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Roof Hook Aluminium adjustable

Item Number Article description PU
420102 Variosole Roof Hook Alu adjustable 1pe
460174 VarioSole Roof Hook Alu ad justable 20 pes
=
—
{__—=.
;. 3
-
w W 1
1343
ns
1 1] .
= | ? . E
A= &
q%
2 %ﬁ] o] | R
,ﬁ
#-’-\A.S__ il | _\_\_'7
Ol ol
I 1
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Roof Hook Plain tile Standard

Pteam Murnbes Article description
920062 WarkGn be Roaf Hooi Flae tle Standard
6006 Varichole Bcof Hook Flam tle Standand

1pc
zpes

L3
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Roof Hook Plain tile 90°

Fhern Fu e beer article description
320116 WarkoGoke Boof Hook Flan ble 307
40114 varicthoke Eoof Hook Flan tle 90°

1lpc
0 pra

JL

i

Please see accompanying brochure
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b. Wa rm space Quote = (Ref: Warm Space proposal — please go to Recommendations page)

Warm-Space Insulatiog Lim _
Insulation House, Caen View, Rilp_byfplatt Swmd}on NS 8

T: 01793 877 333 | F: 01793 872423
warm-space.co.uk

Church House Hall — Very Large maximum sized system of 17.1KW.

Warm-Space Photoveltaic Quetation

Customer Name: |Mr Brewer. (Hall)

Address: 2 Marth Street, Havant, m.'

Postcode: PO2 1EH
Telepho ob: 07763 977634 | |
o Namat 2 |asber S INULATION
Quote Ref: 190796/
Date: 28-Apr-15
This quotation is valid for 14 days. Qutside this period the price may vary |
Dascription Total
System Size KWp [ 17.1]
Systemn Description
Panels B0 x 275w Yingli Sclar Panels (Anti Corrosive).
Inverters 1 x 17000 Solar Edge Inverter with 30 Optimisers.

Mounting system |All Stainless Steal Frames plus Alluminiun Rails.
Monitering option |Full Broadband Maonitoring.

Switchgear NiA
DC Cabling Included
AC Cabling Included
G539 Relay Included
Scaffold Included
Witness test WA
MCS Certification |Included plus all guaranteas and \Warranteas
Total Ex. Vat £22,494. 26/
Total inc. Vat @ 20% £26,993.11
Deposit 25% E6,748.00
Final payment on completion 2024511
Energy Production estimate kWh MCS
per Year 17,391
Annual emnergy Postcade Kk (fram SF (shade Syslaim sl
SAP Calculation KWhiyr region takle] factor] KWW
details:
17,391 3 1,017 1 1710

“The performance of salar photovaliaic svatems s impossitle 1 predict with certainty due 0 the varsaDiity in the amow of sokar rediaton
{sunlight} from lacation fo location and fram year o year, The aslimata is based upon the govemments standard assessmenl procedurs Tor
the energy rating af buidings [SAP) and is given as guidance only. It should not be considered as a guarantss of performance.®

Only where dala bas been collecied remolsly for the quolstion 1o be produced [with no physical sureey] "This sytem peffarmancs has been
urderiaken uaing estimabed values far amay orientation, inddinaticn of shading, Achual performance may be signficantly lower of higher @ the
characterisics of the nsialked sysiem vary fom tha estimaied values.” _—
“This shade ascessrrent has been undartaken ufing the standard MCS procedura - b ig astimataed that this methad will
wield results within 10% of the actual annual energy yield far mast systerms
Estimated Payback 1 MCS 1 Warkmanship warranty
Period (Years) 1 5 1 10 Years

"The payback period estimations are based on assumptions shown on the attached Pavback Calculator sheets.
vou should review the assumptions used and change them as reguired to reach your awn conclusion as ta the
likely payback paricd achisvable®,

I Accept the quetation stated and confiom that, if required, any necessary permissions (such as planning) will be in
place before the work commences on site, | understand that the final system design and cost is dependant on the
connection capacity allowed by the National Grid at my property.

Customer namaa:
Mr Brewer, [Hall] Date: 28-Apr-15

Quobe
referance;

Customer Signatura: 190796




5.0.P. Based Solar PV Payback Calculation

Thiz sxpimabion baol it pravidad fo seet pobertisl Fhabrenitak customers o svalste peatraciisic syebams fnangssl rebims, imm"_.*.
W Space 1] ek S0 asserlicng a5 Do The sSouracy ol the caldulatere ar gl 1he Esumelons weed. | N 5 Ll I_j'_‘,'T I |:| N |_
Bherdpe Lot o bW [nsrled [£) 1,515 Eftes your owm Ngures in GRANGE boxés HEhET FIE FRES  frems Lo o 20004
Catimnatad Tnetslied Coat (£ 13404 FAYDACK rasched in year whers calls turn GREEN i Cumulstive Tatsl =pin 4 K'ap 11.38
Moles! 10 D EOEWR 1L.71
_Gre af the Ay [KIG) 17.1 = Calculabiong lgnors ths Hms ualus = monesy S o 100k We
Peaf Lot i Fing K3 E = Amsumas inwerter lasts 25 yoars 100 B LS0ENp
1 “W' W-T5] 150 to 2EHED
hislimg Facher 1 Bl
P prriad firnal el ]
Arnual Babs %% of Energy  InErdse in Hammanie
Esmimatad Crpat (KN h EEnEm) 1yas af [mfigtian Lizad an Sie  Erergy Coet Crat £}
A% 5 10%% -
EA T
paymant st
Estimaed Cutput batal - Toual
Takirg Ceoradabon st nfatizn FIT inchuding aramgy used Gesarabion Energy Used Favinge Total Incoess
19 hppfvear nto Effciency of 10 70 50 & L0-50 W commipound nifiatkan 0 SRE X annual an Ste Ereqgy Cost from Bnergy & Saving per Cupreagily Bl v
Fear  Ascausk { EWH A Caly FIT [pikivh] FIT [pikivh) chor (ptwith ) &.77n  Incors | E) (L1 ]3] Wead (£} year (6] Total (£} Yamr
1 L O 171 171 oo 10,11 Lo B 440 L3 1 a.0a 1828 4, kb 4,088 1
7 e LR | a7 i.04 1318 09,6 I.5kR L33 L5 2049 A4, 54% aELT 3
1 Lyl Pl 5 1171 1171 1.0B 11ar e T EER L3243 Lr 2210 4,834% 13,881 3
4 LFELT 95w L7 L7 1317 9.3 LFLT LzFlz L2 24005 B3 AT 4
3 L35 Ll 1171 1171 13.70 L 1. TRE LI THE 20 2620 5,418 24,303 5
£ LeETE 9T L7 14.25 76,3 1E8D L2E56 23 2854 5,734 LA
T LETOA b 11.71 14.8% 504 - LFIZE 25 Jia? 8,073 18,00 7
& LAE3A HE 1171 i5.di G B 305% L2d0e ar 3384 A8 d244F B
F LEI?N Gl 11.71 1e03 SI9.E 3144 LFInn an aGAs 6, 03% 48,3178 ©
15 LEXLD 9% 1171 1171 1587 5i5% 357 L2157 Ek1 4013 L] 58,538 i0
15 LD a3 15.71 15.71 1733 6511 L TAR 13200 i 4370 7, (B850
12 L5547 1% 1171 1171 15.0% LA A%l Li%1E L1 4759 3,091 Fad4a0 12
13 [krl] Bl 1.7 1.7 1875 Gl & 1EER L1780 “id RiAd [ &5 1) AL IR 13
14 L5371 Elg o 11.71 11.71 15.50 BILS 3 E3T L1&/8 a6 5844 9,383 90,417 14
15 L5115 a5n L7 L7 2o 2B BE9.3 3. T45 L1561 53 hld? S5 A0g3eF 15
12 L5I#1 BER: 171 1171 Lo BITB 3 ESB L1448 5B aaga 10,330 110,855 18
17 15108 B if7i if7i 20.93 656.5 3510 11331 1] Faaa i, el 133 40% 17
18 LazaT BET 1171 1171 1.81 BTS.B 4 0B L1ILE 71 7938 13,008 134,044 10
15 LEE0R A5 117 1.7 2372 F¥5.5 L] Lidde B LLEL] 12,853 148, 9%F 19
o= LaBan 1L 171 171 46T e 4. X33 LIRS nn LR 13,747 160,745 0
Fi] 14513 H¥m 117 = LOEAE a4 10353 18,353 1F0 998 21
ik L&MGA [ b 171 - LOTh 14 11164 LU B4 IR3 EEL 33
FL Laile [ 11.71 = LOSEE 1l 12158 12,158 194 51% |23
| [ K= k3 A% 171 - LOi%GE] 125 13340 13,348 07558 34
FL] L3841 HIFR 1171 LO4SE 138 14418 14,418 20977 25
- L3E0E e 1871 - 1051 Ly 16704 15,701 AITETE 6
o L3584 R 171 - L0248 mr 17093 17,059 284,777 17
28 135837 En L - L0145 184 18621 iggri 273398 8
I L3mz Oy ) 1171 - L0 mnz I0z7a 10,178 33478 19
3 13358 T 1171 = 33 bk 23083 FER- 3 315,758 30

Exaggerated revenues

The latest signs of distress are coming from Yingli Green Energy (NYSE: YGE), one of China’s largest Solar PV
Manufacturers , which has just announced it has the necessary funds to pay off a bond that will mature
next week. Some may see such an announcement as a sign of strength; but the fact that Yingli is taking the
unusual step of making an announcement seems aimed at allaying market concerns that it might not make
the payment. May 2"42015. Warm Space should use another panel manufacturer if possible to avoid any
issues of future panel replacements. (source 11)
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www.youtube.com/watch?v=Jr8h51M8sW8 Pitched roof fixing of panels onto Church House Hall

SPWOS

For more information

www.valksolarsystems.nl
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http://www.youtube.com/watch?v=Jr8h51M8sW8
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Church House Hall — Smaller 3.575KW system - 13 panels along the front edge of pitched roof.

Warm-5Space Quotation

[Eisicmer Name: |Church Houss (alan Brawer) SAl Gl AE
o e AR
i e e ' INSULATION LIMITED

[Cucte 190796

Rl
Diada: 11-fday-2015
This gquotation is valld for 14 days, Dutside this period 1ha price may va

on | Tatal
Swstem Size k'Wp 3575
AETEW Svstam, 12 % 275 Yingli Solar Panals.
Salar Edge Inverder with 13 Oplimizers for mcrease power oatgut,
a genaration meder, AN & DVC Isolation Swilches, Grid Conneciion,
All Cables & Winng, Al Fixtures & Fittings. Full Commissianing on completion

Todal Ex. Val E£5,785.14

Total inc. Vat @@ 5% £6,084 89
Daposi 25% £1,621.00
Remainder on Complelion (before MCS certificale) Ed, 553 89

= TATILTE S SLETIT LIRET T SAP
Production u:::'rl.al.: = KWh per 3586

SAF Caleulatlon | Annugl energy Area (=1 1wl System slze
details: Ry EWWhim g erershading kWp
Aurray 1 3,586 3 1,003 a 3575
Array 2 a] 1 a 1
Array 3 a] 1 Q 1 1]
Array 4 a 1 1] 0 0
Array 5 0 i ] 1 0

r'T'iE perfarmance of salar photavallas sysbems i impossible Lo predicl with cerlainty due 1o he
variability m the amaunt of salar radiation {(sunlight) from location to lacaticn and fram yaar o year,
The astimate s basad ugon the governmants stenderd essessmant procadure for the anengy rating
of buildngs (SAP] and is given as guidance anly, i should mal be considerad a5 a guarames af
performance ”

Estimated Payback Paeriod -.'-'I'EEI E_.,I'J.P Installation warkmanship Warranty|years

e | T
"Tha payback period estimations are based on assumptions shown on the attached
Payback Caloulatar sheets, You should review the assumptions wsed and change them
as required to reach your own conclusion 85 to the likely payback period schisvable®,

— T T T T T TR TN T TR AT TR W [TRCTTITT A T e
beefine thir waork oomme noes. o she. | undersiand e requiremeni dor a Band O or betier EPG dor my property o be abde o
i FIT pisgrsants

| Customer namajChurch House (alan Brewar) Date of quotd  11-May-15
Customer Quoke

Slgnatura: Data: reference: 190796
Tel: 01793 §77333 . 07737 516635 Fizase make Chegues Warm-Space Lkd

Bark Transfer [nformation: Mat-West Sort Code GO-Z1-41

Varm-Spacs Lid ADcount name: Warmi-5Space Lid

Caen View Arcount mo.: 57R1513%

MCS 8.02 Versien 1.13 page 1
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Church Turret

Warm-Space Photoveltaic Quotation

Customer Name: [Mr Brewer (Church) e = -
Address: 2 Norih Street, Havant, m.;
Postcode: POS 1EH
Telephone/Mob: |o77632 077634 [ |NSU MHON
Mame: Raobert Smith
Quote Ref: 190796
Date: 28-Apr-15
This quotation is valid for 14 days. Qutside this period the price may vary |
Description Total
Sysiem Size kKWp [ 5.5]
Systemn Description
Panels 20 x 275w Yingli Solar Panels (Anti Corrosive).
Inverters 1 x 5000 Solar Edge Inwerter with 90 Oplimisers.
Mounting system [All Stainless Steal Frames plus Alluminiun Raills.
Menitoring option |Full Broadband Monitoring.
Switchgear MNIA
DC Cabling Included
AC Cabling Included
G539 Relay Included
Scaffold Included
Witness test A
MCS Certification |Included plus all guarantees and Warranteas
Total Ex. Vat £8.300.00
Total inc. Vat @ 20% £9,960.00
Deposit 25% £1,992._00
Final payrmant on completion E7 96800
Energy Production estimate kWh MC3
per Year 5,504
Annual energy | Poslcode Kk (fram SF (shade Syslem size
SAP Calculation EWhiyr regicn fable) factor] kMW
details:
5,584 3 1,017 1 5.50

“The pardcrmance of Salar photovalpic eyaioms is impoeeible o predict with cerginky due to tha varaniily in thw armount of sokar radiation
{sunlighs} from location to locabion and fram year fo year, The astimata is based upon the gowammants standard assessment proceduras for
the energy rating af buidings [2AP) and is given as gudance only. IL should not be considered as a guarantse of performance.®

Only where dala bas been coll=cled remobely for the quolation 1o be produced {with no physical sursey] “This sytem peformancs has been
urideriaken using estimated values for aray orientation, indination or shadireg, Achial perfermance may be signicantly lower or highaer # the

charactenistics of the mstalked sysiem varg from the estimated valuas.”

wield

“This shade assessment has been undertaken using the standard MCS procedurs - it i estimated that this methad wr

results within 10% af the actual annual energy yield far most systems

Estimated Payback MCS
Pariod (Years) 5 10 Years

Warkmanship warranty

likely payback peried achi

"The payback period estimations are based on assumptions shown on the attached Payvback Calculator sheets,
Tou should review the assumptions used and change them as reguired to reach your own conclusien as ta the

evable”,

" Thecepl the quotation stated and cenfirm Dhat, if reguired, any necessary permissions (sUch as planning) will be in
place before the work commences on site. | understand that the final system design and cost is dependent on the

©

onnection capacity allowed by the National Grid at my property.

Customer name:

Mr Brewer (Church] Date: 28-Apr-15
Customer Signature: Quaote 190796
reference;

Plaass retusn this form ta:
Warm-Space Ireuslation Ld
Caen Wiew

Roushy Fatt

Swindan

M5 EWG

Tel: 01793 BFF333

Bank Transfer Information:

HSBC Sar Code
Account no.:
ACoount no.:

Flease make Cheques Payable b Warm-Space
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S.A.P. Based Solar PV Payback Calculation

n 2h “
This astimation ool & prowided to assisl potential Photovoliaie customens tn evaluate photavolalc systarns Tinancial retunn imm‘._*.
Warm-Space ki makes no assertions as to the accuracy of the cakculations or of the assumatiors used | N S U L P‘.T' O N l
porerage Cost per KW Installed :E]' 1,508 Enter your own figures in CRANGE boxes Higher Fit rates frar 1at Apl 2214
Estimated Installed Cost (E) 8,300 PAYBACK reached in year where cells turn GREEM In Cumulative Total upho 4 kwp 1138
MNaotes; 10 to S0eWp 1213
Gigw o the Arriy (KW 5.5 = Caloulations lgnore the time value of marey 50 Lo 100kWE 1034
Pt regian| 3 = Aasumes inverter lasts 15 years 100 to 150kWD
Kk. 1,017 L50 to Z50KWD
Shasre Factor| 1 104%
Assumed Annus Annus
Annual Rate % of Energy  Incresse in Maintenance
Estimated Output (kWhiannuem) 5594 of [riflaticn Uged an Site  Enargy Coat Const (£}
4% 75 108 -
BERPNT
payment at
Estimated Output totad - Tatal
Taking Dagradation =t inflation FIT mcludirg energy us=d Generation Enengy Ussd Savings Total Income
1% lossfyear inkn  Efficiency of 10 to 30 kKW LO-50 kW cormpourd on aite annual on Site Energy Cost from Energy & Saving per Cumulative
Yoar  Accounl (kW 1] Calls FIT [p'k'Wh] FIT [jp/kWh) factar 4770 ingaime (L) (kWY el Used (L] yoar (L) Tatal (L] Fear
i 5554 100 % 11,13 i1.71 1,060 1H.E THE 4166 1408 567 1,372 1371 1
2 5204 1008 1213 i1.71 i.04 i35.0 Bdi 4106 is 46 1,487 2,859 I
3 5594 100 1213 11.71 140.4 BET4 419& 17 711 1,585 4,444 3
4 5528 ek 12.13 11.71 1445 5040 4154 15 774 1,674 6,118 4
5 54481 58% 13,13 11.71 144.8 527 4112 20 843 1,770 FH88 5
B 5420 5% 12,13 1171 1552 G54 #r1 23 5148 1872 9,760 0
? 5374 Sk 11,13 11.71 1507 L1 4030 25 1000 1,662 11,742 7
8 5330 B5% 13.1% 11,71 1624 1,813 Ty 37 1680 3 16 15,843 &
q 53567 s 12.13 11.71 1&67.2 1,042 050 ao 1185 2,227 16,069 ¥
10 5114 53% 12.13 11.71 172.2 1,072 L 33 1291 2,363 13,432 10
11 Sl62 S2% 11.13 11.71 177.3 1,104 87l Jc 1406 2,510 20,942 Ll
12 5110 51% 13,13 1171 1825 1,137 3411 L0 1531 2,068 23,610 12
13 5054 51% 12,13 11.71 160 1859 1,170 54 44 1667 1838 26447 12
14 S Sty 11,13 11.71 1,67 1935 1,208 3756 af 1616 3021 29468 14
15 495H B 12.13 11.71 1.73 1599.2 1,241 EFh LY 53 1977 3,118 32,686 15
1 4909 5% 1113 11.71 1,80 205.1 1,177 662 58 2153 3431 36,116 16
17 4850 ET% 12.13 11.71 187 2112 1,315 645 B4 2345 3,660 39,776 17
18 4811 ot 12,13 11.71 1.55 217.4 1,354 3608 n 2553 3,508 43,684 18
1% aral 5% 13,13 1171 203 Fran] 1,394 mn ol a7el 4,175 47 859 14
20 4715 [T 12,13 11.71 211 2305 1,436 3537 i 3028 4404 82,333 a0
M 4E5R E3 12,13 i1.71 = 501 a4 3104 3,208 560 N
22 4632 B3% 12.13 11.71 . Z4RE 104 3501 3,501 59,211 12
23 4575 E2% 12.13 11.71 - 3432 114 ELEE 3,011 63,122 13
24 4530 Bl% 1113 11.71 = 3397 125 4159 4,259 67381 14
25 44584 BO% 1%.13 - 3362 138 4638 4,638 72,018 15
28 a4%a Tah 1213 - 5310 152 5051 5081 77088 76
27 L] Ta% 12,13 - J206 167 5500 5 500 02,569 17
28 4351 TEY 12.1% . 3261 184 B000 5,000 &850 18
2% 4308 T 12.13 - 323 202 6513 6523 95,081 19
an 455 et 12.13 = 3198 222 7103 7,102 102,184 20

Exaggerated revenues

www.youtube.com/watch?v=bI8DBOLOmm8&feature=youtu.be Church Turret flat roof fixing
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www.youtube.com/watch?v=bI8DBOLOmm8&feature=youtu.be Church Turret flat roof fixing
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O my

Church House Hall Roof - fitting around the existing skylights

58 panels = 14.5KW system

Generation Tariff = £1,876 per year

Export Tariff = £388 per year

Savings on Units = £1,281 per year (assumes 50% of the electricity is used on site)
Total Return = £3,545 per year

Fully Installed Cost = £22,950 + VAT

Return on Investment = 15.44% per year

Church Tower

15 panels = 3.75KW System

Generation Tariff = £554 per year

Export Tariff = £100 per year

Savings on Units = £331 per year (assumes 50% of the electricity is used on site)
Total Return = £985 per year

Fully Installed Cost = £8,770 including VAT

Return on Investment = 11.23% per year

Why choose My Planet?

e We are the largest residential installers of Solar PV in the country.

¢ We use the market leading top quality black German Solar world panels.

¢ We only also use top quality brackets, cabling, inverters - we do not cut any corners at any stage.
e We back up our and the manufacturer guarantees with a H.l.E.S. warranty on every installation.

o We fit a sophisticated monitoring system with each installation.

e Our aftercare service is second to none with our 10 year installation and workmanship guarantee.

Welcome o My®unst Contact Us

P L o -
. - -

e

Typical installation


http://www.myplanetuk.com/

fige
@ar Systems Ltd

Church House Hall

After careful consideration the company decline to quote due to complexities over and above their
normal residential market place, this commercial installation was too much for them.
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Situation with Energy in South East

Havant Borough Council

Feasibility of an Energy
and Climate Change
Strategy for Urban South
Hampshire

Figure (1): South Hampshire's Energy Consumption by Fuel Type

South Hampshire Energy Consumption by Fuel Type (GWh)

0%
1%

@ Eleciricity W Matural Gas O Petroleum O Manufactured Fuels B Coal @ Renewables & Waste

Currently, energy from renewables amounts to less than 1% whilst the majority of final
consumption is accounted for by the consumption of fossil fuels. Just over a third of all
energy consumption is accounted for by electricity.

(source 12)

South Hampshire Primary Fuels

2% 2% 16%

9%

@ Coal B Oil O Gas O Muclear B Renewables @ Others

The implication for the sub region is that substituting grid based electricity with a renewable
source of power production saves on the transmission efficiencies but also the extensive
loss of thermal energy associated with a centralised power generation. Localised power
generation also offers an opportunity to use heat generated in the process to supply space
and domestic water heating. The efficiencies for power generation alone are, however,
slightly lower.



Figure 3: End User Sector Energy Consumption

End User Sector Consumption (GWh)

2%

B Domestic @ MNen Domestic O Surface Transport

South Hampshire has lost many of its carbon intensive industries so domestic use of energy
accounts for the highest share of energy consumption followed by commerciall industrial
and surface transport.

South Hampshire is responsible for 6.6 Million Tennes of Emissions. For emissions, the
higher carbon intensity of the commercial’ industrial sector result in an even split on
emissions between dormestic and commercial/ industrial. Based on this analysis, emissions
per capita have been calculated at 6.7 tonnes of carbon dioxide.

Figure 4: End User Carbon Dioxide Emissions by Broad Sector

End User Emissions by Broad Sector (Tonnes of CO2 per Annum)

1,730,729 , 26%
— 2 468,945 , 374

2,438,345 37

B Domestic B Commercial & ndusirial O Transport

(source 12)
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Small scale solar electric
(photovoltaics) energy
and traditional buildings

ENGLISH HERITAGE
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The inclusian in this publication of any company,
group or individual, or any product or service, should
not be regarded as either a recommendation ar an
endorsement by English Hericage or its agents.

PLANNING ANMD HISTORIC
BUILDING LEGISLATION
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INTRODUCTION

English Herrtage is the UK government's adviser on the historic environment. Central to our
role is the advice we give to local planning authorities and government departments on
development proposals affecting listed and tradiional buildings, conservation sites and areas,
terrestrial and underwater archaeological sites, designed landscapes and historical aspects of
the landscape as a whole. For our policy statements on climate change and energy, refer

to English Heritage's Historic Environment, Local Management website, www.helm.org.ule

The Department of Trade and Industry reports that domestic energy consumption has
increased by 32 per cent since |970 and by |9 per cent since |990. Energy efficiency
improvernents, such as increased levels of insulation and the introduction of more efficient
electrical appliances, have meant that domestic energy consumption has not increased at a
greater rate. This rise has been attributed to the increased use of electrical appliances in our
homes. Carbon dioxide is a by-product of the burning of fossil fuels to supply energy, and
emissions have spiralled upwards as our demand for energy has increased.

The UK government, wishing to reduce the country's dependence on fossil-fuel stores
and to cut carbon dioxide emissions, has made a commitment to find |0 per cent? of
our energy from renewable sources by 2010, rising to 20 per cent® by 2025, Renewable
energy may come from sources such as wood that are self-regenerating, or those such
as the sun that are effectively infinite, The technologies associated with these sources
are sometimes referred to as ‘low-carbon’, in that they emit much lower levels of carbon
dioxide and related compounds into the atmosphere than do fossil-fuel technologies.

For more information on the UK government's position on climate change, contact the
UK Climate Impacts Programme ({see Useful contacts).

This guide is cne of a series on small-scale renewable energy options. Separate guides lock
at generation, solar energy, bio-fuels, heat pumps and combined heat and power, explaining
how each system works and what you need to consider if you wish to install it in or on a
historic building. All the guides look at small-scale generation, or Microgeneration as it is
known. Microgeneration is defined by Government as The production of heat and/or
electricity on a small-scale from a low carbon source’.
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PLANNING A SOLAR
ELECTRIC SYSTEM
THERE ARE A NUMBER OF FACTORS TO CONSIDER

BEFORE INSTALLING A PHOTOVOLTAIC SYSTEM
OM A PROPERTY.

Have other energy saving measures been taken!

Iz plarning permission or listed bulding consent needed
and would it be forthcoming! |s a photovoltaic system the
miost suitable renswable technology for the ocoupants?
Can this technology be installed easily on this property?
The nen-profit, government-funded and private-funded
Energy Saving Trust (see Useful comtacts) has fact sheets
an a variety of smal-scale renewable technologies.

A photovoltaic (FY) cell is a device that converts sunlight
intoy electrical energy The PY cell consists of one or two
lavers of a semi-conducting material, usually silicon, When
light =hines on the cell it creates an electric field across
the layers causing electnicity to flow The greater the
irtensity of the light, the grester the flow of electrcite Pys
will anly produce elecncity whilst there is daight, 5o the
energy must either be consumed as it = being generated,
ar stored for later use or exported to the Mational Grid

The maximum power generated under ideal conditions in
full sur by & PV cell is expressed as kilowatt peak (&)
bry marufactures. The WD will vary according ta time of
day, maonth, year and location, it i miore useful to find out
from the installer what the estimated annuzl yield would
be This would give an averags estimate for the vear of
hove much electnicity the amay would generate, and =
given in kilowatt-hours per yvear (kKvhiyr), Thus, ueng

the household electricity bill, also measured n kKW,

the: savirgs can be calculated.

The Solar Trade Association {see Useful contacts) has
proguced a map for the United Kingdom (Fig |} of the
average amourt of solar energy faling on a south-faong
307 inclire: from the horzontal, A 30° ndline is considersd
the optimum for maximisng total solar radiation in the LK

In the LIK a PV array required to provde electricity for
a typical home varies depending on a number of issues:
Froned ruch posver vou need, the type of PY call used,
roof space available and the budget. The average UK
household electricity usage is anound 4,000 kKWhiannum
The Energy Savings Trust says that a typical domestic
irstallation is around |.5-2.5 kWP This could generate
enough electricity to provide almost hall of the average
farnily's annual requirernant, covering a roof area of
between 10 and 40 m? (assuming gas is used for heating
requirements and there are no energy-efficiency savings),

The annual vield of a domestic PY array inthe UK on a
zouth-faong, incined plane, unshaded can be expected
to generate on average 750 kKWh per kKW installed
per year 5o for @ HaWp installation you can expect

to generate | 500 KWh of electricty

There are three types of Y cells to choose frome
monoorystaline, pobvorystalline and amorphous silicon
(thirs filrr.

Maonocrystaling sifcon is made using thin wafers of a
zingle arystal of siicon all arranged in orderly patterms.
Pobwcrystaline or mulscrystalline are similar to
rmonoorystaliine but are made from less refined silicon.
Amorphaus silicon cells o thn film are made up of
zbcon atems n a thin layer deposited on a wide range of
substrates, such as glass or metaks. Monocrystalline are the
mast efficient at corverting the sun's energy into useable
electrical energy They also have the longer life span but
will be more expenzive than the other types. See table |

To help understand what the eficiencies could mean

in terms of affecting the size of the array the British
Photovoltaic Association (see Llseful contacts) give the
following penerzl puidelines. An zrea of around 8 m?
wizild be required 1o mouwnt an array with a rated power
autput of [ if monocrystaline modules were used

If potycrystaline modules were used, an area of around
10 m? would be required; and if amorphous modules
wiene used, an area of about 20 me would be required

Efficiency () Durability (yrs)

Amarphaous
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CHRIENTATION

The array shoud be mounted an a sautheast- 1o
southwest-facng rood receiving drect sunlightt during
the main part af the day, te generate a significant annual
vield of energe

Arrays can sl be efactive on the east and west fices
but the arewal ekl would be lower ared rarth faces

skl e aeoided Wihere a collector cannet be mounted

on a bulding in an optimal drection for solar rradiation.
it miay be possible to mownt it away fom the bulding.
In such cases it is advisable to speak to youwr bocal
authority conservation or planning offices,

SHADING

It is important thatl ne tress or ather struchures — o
s of thee same Building such as chimneys or deermes
windows — should cast shadows on the array as this
woldd reduce its energy outpat. Shading can have a
huge effect on the performance of a PV amay Tha
arrays are configured o strings’. IF one part of the
string is in shade the rest of the sting wall not work,

50 will not produace electncrty

WILDLIFE

Bat ardd Dirds use buildirgs far rossting ared fasting

Bats can rocst under wery small spaces in roof covernings
o inside roof spaces. When plarning an instalation

you wiould need to assess whethear they are nesting or
rogstng in o on the rool, as al bats and sorie birds
are legalty protected. IF they are usng the buikdng you

will memeed Lo instal equiprment when they are not present.

Subisequent mainterance will alsa nesd 1o avaid trmes
when it & roost is being used, as bats tend to re-occupy
the same sife every yaar

Matural England should abways b= corsulted at an earty
stage when planning an installation with knowsn waldide
imterest or in areas known o be used by protected
valdide. The Royal Sooety for the Protection of Birds
(RSPR) ard The Bat Conservation Trust have padances
o their website [see Liseful cantacts).

INSTALLATIOMN OPFTIONS

ONCE THE EMVIROMMENTAL AND AESTHETIC
COMSIDERATIONS HANWE BEEM COMEIDERED,
THE MEXT STAGE 15 T PLAM THE IMETALLATIORN.

There are many options for installing a solar PV syster,
fixing the array over the rocd finsh. tles integrated inte
the reof finkh, bulding integrated photovoltaics [(BIFYV)
or Petallation wemy from the bulding, Phatoveitaics can
alsa be fitted a5 an array 19 @ conservilory or gass and
prowvide shading.

Y ARRAY

The PV arrvay can be Ted cver the roal covering, 5o it
sits abewve the tles or dates, ar it can be integrated into
the reaf covering so it s flush.With thatch roaofs,
where the material is arganic, the thickness of the thatch
decreases owar time so we would not recommend
fixirg the cobeciors to thatch roofs.

The aptimum angle for meunting the aray 15 30°, and
as the argle vares from the optimum the efficiency of
the collectar reduces. Most pitched roofs have angles
of between 30° and 50°. The argle of the roof orpitch’
is datermined by the exposure of the site and local
wieather conditions The pitch of tie and slate rocf
deperd on the size and overlap of the indmdual ties
o sates

With all the follmeang mstallation eptions, whers the P
artay = going 1o be rmounted on the real it s necessary
far a structural survey to be carried cutThe PY array

and fixirg frarework will be attached to the reof rafters,

which wil need to be capable of supporting ther it is
advsable to speak to the instaler and find the wesghit of
the amay and the weight of the supporting framework
50 AN assessment can be made.

Crang the installation s normal for thes and slates to
gt broken, however careful the installes; s it & advisabbe
o have replacerments aailable.

102



PV array fitted over roof covering

In this type of mounting the array is foeed 10 the reof
structure by driling threugh the roaf covering (tike or
siate, and roof felt) directly sito the rafters (Fg 2).

Careful planning & required, both in the lecatng the
rafters and in drilling theough the roof coverng To locate
the rafters it is best to chalk a kne up the roof rather than
remove ties. if the rafters con't conade vath where the
frame reeds to be, easting noggins can be used, or
nogeins can be attached to the rafters,

Slates or tles are aid in a vanety of ways Flain tiles
and slates are normally double-lapped, profiled tiles
sngie-lapped (Fip 3). It & important te know the
difference, because with double-lapped tiles you
will be driling through several tiles at once.

The hokes must alse be made inta the loft space for
cabding to and from the PV amay 1o the imverters These
heles should be weathersealed with rocding sealant and
with lead flashing ca a non-profled tiled roef
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Roof-intagrated PV array

To integrate an array into the roaf finish, PV tikes are

used that replace individual ardnary rocing tiles or dates,
or severd, with larger single PV tiles (Fig 4). In some
installations part of the onginal roof covering s replaced
with PY ties or the whole cavenng is replaced depending
on the erergy need

They PV tiles are anchored cnto the roofing battens
and are screwed in place (Fig 5), The tiles overlay like
sngle-bp roof tles and are connectad electically together
with the cabling taken badk to the slectrcal inverter:

Many of these systems will only be compatible with
certain makes of roof tles and slates so 1t is necessary 10
check wath the manufacturer for the type of covenng of
the roof unless the whole covenng is being replaced.

PVs can also be integrated nto ghzng (Fig 6). They can
be used on the reaf gass of comserviatories where there
is stif a good inline 10 the sun
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Before designing the instalaton it would be adwsable to
corsult an expenenced lead contractor because of the
positianing of Bangs and cabling that go throwgh the roof
is aritical to the longewity of the lead. (Fig 8} shows a
detail of a fodng through lead sheet into the roof raften

Aryone contemplating putting PV panels con a lead roof
should refer to the Lead Sheet Aszocation (see Useful
contacts) manual for guidance (ref: Rolled Lead Sheet
The Comglets Marwal, A guide to good practice n the
specdcaton and use of rolled kead sheet to BSEN
12588:1995. Lead Sheet Awssodaton 2003} on detading,

PV arrays on flat roofs

Cn a flat rcof a frame can be constructed to hold the
colector at the optimum 30° angle {Fig 7). The frame can
be hedd in place with ballast or more permanently $xed
vith scresws through the roof structure. Whers the roof
coverrg must be penetrated it s important (o ensas
that it is sealed agairst the weather

Where a tilted PV aray might have an undeszirable
visual impact it may be mounted horizontally allowing Hocks secamed N
the amray to be hidden from ground-level view behind t voof Naite
a parapet wall,

PV arrays: free-standing away from building

If it not desiratle to have amrays fixed to the rcof, or # the
roof is not suitable, an altemative is to locate them off the
builkdng on the gound or on an cutbuidng (Fig 2). From
the PV amray a cable must run back to the bulding’s

Fat rood covenngs tend to have a ife of 10t 15 years electrical fuse board, The cable size 5 determined by
before the felt must be replaced As a PY array has a the load it must camy as well as its length: the further
usafid lifie of around 25 years (according to the British the arviry is frem the bulding, ﬂv.e' larger (and mone
Phestenvaltaic Association). it is sarsible to plan its expensive) the required cable. It is usualy necessary to

installation at the same time as re-covering of the roof, t-zury it. to a depth of no less than 0.5 m to avoid damage
from general gardening,
T'his is niot an issue with kead roods, which can last well
ower |00 pears and require Iitke maintenance. Lead sheet,
with itz high coeficent of linear expansion, undergoes
corsiderabde sxparsion and contraction as the
termperature changss so joints in lead roals are designed
1o alowe the rraterial te shift. As a rule of thum, lead
sheet is only fixed at the top third of the sheet ta alloes
cantraction and expanssan of the twao-thinds below,
therefore any Gxings should come within this top third

Eolled lzad shest wiorks m partnersnip with maost
buikdng materab, Howeves additonal precastions meay
be required when usng some types of materals, as they
wall st prabably hive differs cosflicients of axpansan
and cartraction
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Before excavating. both for foundations and for cabling
it is important to assess the posability of bured

archasalogy on the site if the buildng or grounds are

listed or scheduled, the statutor y descnplion may covet
this aspect of the ste. Where the archaeclogy prevents
a cable being buned at a reascnable depth, an altermnatave
route should be found where ¢t could be bured more
deeply Where this s not possitle, the cable duct should
be encased in conorete

The access point of the cable n1o the builkdng sheuld
Le properly sealed to pravent water ingress, and te
keep pests out

ELECTRICAL SYSTEM

liq:,n;)rmx' shouid be located to permit sasy ac
maintenance and repar Al parts of the mrL-I.AL-‘-" ;hould
be indeated on 4 werking drawrg. Where equipment s
to be fixed to buicing walls. the number of fixirg points

7 a wooden pattress

shoukd be minmised by the use ¢
or frame system (fig 10)

The PV system 5 made up of the roof top array and
st

the slectncal dstnbution system and eguipment, .'?"-
electricity generated by the cell is direct current {dc).
An rwerter 1§ needed 10 comvert ths te altematng
current (ac) so that it can be used for electncal appliance
o fad back 10 the grid. Other essential slaments of the
stemn are an isolaton switch, allowing the panel to be

disconnected for safe mantenance or repair and a meter
to measure the ensrgy generated (fig | 1)

Ewcircal squpment
maoumted an a pattran

ELECTRICAL SYSTEM

There are theee oplions for connecting a PY o the
electrical systeme drect, off-grd and grxd

Direct connection

In a direct conrection, the PV s coonected directly to
the load it iz supphying An examgde of ths i with m’ldem
street lighting (Fg 12}, where the pane’s are fixed to

the sireet Ighting column and only supply the indwvichal
street light

Off-grid connection
Where ne mains electricity is avallable, a PV can be used
to replace or supplement the existing local electricty
suppdy (a diesel generator, for example). Tre PV is
conrected via the control

board or dedicated load.

er and inverter to the fuse
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If there is no generator or other electnaty supply
batteres can be used 1o store energy as i1 is generated
by the PV for use later when it 5 needed. (Fig |3).

The number and sze of the battenes depend cn how
leng they would be expected to contmue supplying
electricity without the PY; this is known as the ‘autonomy’
or how long the batteries need to cperate. The batteries
shoukd be of a 'decp-oycle type, which can be discharged
deeply without damage. The storage space must be well
ventlated, as battenes give off a gas in their operation and
preferably cool warmer temperatures reduce bittery e

Gnid connection

A PV can also be used to supplement mains electricity,
offering the secunty of a contnucus electrical supply. In
this case there are two inputs te the fuse board, cne
from the PV and one from the mans (Fig 14). When the
PV is not gererating enough energy, mans slectnaty is
used (Fig [5), If more electncty 1s generated by the PV
than is neaded the excess can be exporied to the
naticnal grid

Iwo meters are required, cne to measarz the amount

of imported dlectnaty and the cther to measure the
generated electricity by the PV system to be exported
This is done because the value of the units for exported
units 15 lower than that of those imported, In addition, the
electricity supplier lewes a charge for the meterng facility

ey FLACI R

Elnctracal

l S CoOMection opeicns
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MAINTENANCE
AND WORKING LIFE

Al renawable ratallations require maintenancs 1o anore
they rernain reliable and efficient When maintenance

is camried out there is the potential for darmage to be
caused o the fabric of the bulding. When planring the
ins@llatien it s impertant to tak to the nstaller about
hew often souipment woud need routine maintenance
and how the equpment wauld be accesssd Regular
inspection of cables and equipreent concitions wil also
be necsssary

A menbored earlier it is mportant to rermember that,
because the rrasomunn working ife of a PY iz around 20
years and that of many of s dlectrcal parts far less.a
buiking could hawe mors than one instalaton Darage
to the buikdng's fbne car ke mirermised with carefl
planning nat enly of the instalation but also of the P
rericval at the end of its wseful ife Batteries hiave a i
of around &- 10 years, dependirg on the type of battery
and on environmental conditions. Oece the batteries
have come to the end of ther useful §fe they rmust be
disposed of carefully

GRAMTS

Feed in Tarifls ware intreduced by the Govermment
frarn thee |5t Apnl 20010.They were introduced to
increase the level of rerewatle energy in the U
to a target of 15% of total erergy from renewables
by 2020,

The scheme gives 3 fooed payment fr all the dectnaty
praduced by the PV array called the ‘generation tanif.
This tarifl is paid whether it & used o exported to the
gric. If the aray generates & surplus wou can expart to
the dectricity grid where an additional bonus caled an
‘export @i s paid.

The anaount paid from the ‘generation tariff is dependant
o thee type of renevwable and its see, The expart tardf is
dependant on how much excess slectncoty s sent back
1o the grid and is paid at a fat rate of 3phdlowat! hour
regardless of whit technolegy & used The tanfie are paid
for B0 ar 25 years - soowill cover the B2 time of the array

The Energy Sawings Trust say that for 'a typical 2560
weelksited sclar py installation could save you ancund
£140 per year on your electnioty bill and vou could eam
around £900 a year through the cash back scheme’,

Crnce the mstallitian 5 complete vaur cheser energy
apgder will arder the ratallation on the Centreal FIT
Register The erargy suppler will then start paying you
the 'gereration tariff and if you export the "export
tariff. It is necessary 1o hase an Ofgem approved Total
eneration Meter which should be installed with your
System to measure the encrgy generated.  you choose
1o export an addmonal meter 15 reguired, | vanes as
ter whether the energy compary will pay Tor this meter
o naat,

Crants are ake available from some local Governments
far renewables and energy effidency reasures,
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USEFUL CONTACTS

REMEWABLE EMERGY
AMD CLIMATE CHAMGE

Historic Environmment,
Local Management (HELM)
English Hertags

| 'Winterhouse Squars

[38- 142 Helbam

Londes ECIM 25T

Tel: 020 7973 3000

wowna helm.ong uk

e ——

LK Clirmare Impacts
Programme (LIKCIF)
Chdord University Cenere
far the Environment
Cryson Perrs Buiking
South Parks Road

Crafiord O] 30

Tel: 01 B&S IBETIT
woew Lk cip org ik

EMERGY COMSERVATION
AMD FEED M TARIFFS

Energy Saving Trust
21 Darterout Street
Londen 5V IH 98P
fel: 020 7222 Q101

W BNETEYSaVINETrusT. org uk

SOLAR POVWER

Britsh Photovelric Assochanon
Renewable Energy Association,
17 Waterloo Place,

London SWIY 44R

Tel: 020 7747 1530

woerw graenenergy. org.uk

Centre for Aleernative Technology

FMachymllath
Powsys 5720 947
Tal: 01 654 705350
L S TR LK

FYS AND WILDLIFE

The Fln-y:l Eutlal'lr for
the Protection of Birds
The Lodge

Sandy

Bedfordshire 5519 20L
[l B 767 GROSSI
wwwrsph,orguk

Bat Canservatian Trust
Lnit 2, 15 Clessters Houge
4 Bafterses Park Road
Lendon 5WE 4BG

Tel 020 TRTT TR

16 LU FlLd LBl
e ats.orgul

Matural England
Merthminster House
Peterborough PEL 1A
Tel: 0845 400 307E
wwwwnaturalengland org.uk

FLANNING GLIDMNCE

Department for Communities
and Local Gowernment

Eland Hengse

Bressendean Place

Londan SWIE 500U

Ted: 020 7944 4400
WEARALCOMINUnITies gov.uk

English Heritage

| Waterhouse Souars

138- 142 Hakbam

Lesrcteary BCIM Z5T

Ted: G20 7973 3000
wewwierglsh-heritage orguk

REMEWABLE EMERGY GRAMTS

Department of Energy
and Climate Change

3 Wihitehall Place
Londan S 1A 280
herpiwwadece govuk

LEAD ROOFS

Lead Sheet Association

Hawdowel Busiress Ceanifre
Maidstone Foad

Pernury: Tunbridge Wil

Kent TH2 44H

Tet 01892 822773
wwwleadshestassociaton,org.uk

HISTORIC PROPERTIES WITH
REMEWWABLE-EMERGY
IMSTALLATIONS

Historic Scodand

Longmore House

Salisoury Flacs

Ednburgh EHZ 15H

Teb D131 668 8400
wwwhistoric-scothnd gov.uk

The Mavonal Trust

PO Bow 39

Wamngton Wiah WD
Tet CA70 458 4000
wwnwonationalrust.org.uk
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Buskclirg servicem -
Ergineering and Sakety Teamn n ]
Ergdich Harilage E
| Wiaterh -,
38143 Citbam Or-_z:'_._-'cle :
Larden ECIM 35T EMNGLISH HERITAGE g ploem ey 8 B

If ywou would like this document in a different format, please contact
our Customer Services deparoment

Telephaone: 0870 333 1181

Faz: O 793 4| 4926

Textphone: 01793 414878

E-rmail: custemersi@english-heriage crg.uk
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Personal References & CV - Founder of PSECC & Kenyalight-Projects Ltd — Alan Brewer MSc.

Portsmouth Sustainable Energy & Climate Change Centre - PSECC ——— :M,,.M‘
Facilitaors for Climate Change Mitigation - Renewable Energy Technologies, Advice, Grants & |

funding.

PSECC has been formed to provide advice, support and guidance on Climate Change, Global Warmung, Renewable Energy, Grants and Funding provision for the people

of Portsmouth, Portsmouth & Hampshire Council's, Governments, schools, colleges, Commercial & Intemational clients

{
Storage & Nuclear, do we nsk limited action. can we take the nsk?? NO

Do not leave Global Warming to others, we must do more, energy efficiency also Renewable Energy - Solar PV, Biomass, Wind & Water Turbines, Carbon Capture &

Welcome ..... PSECC 15 a not for profit orgamization - Facilitators in Climate Change Mitsgation

Kenyalight — Project Ltd CV’s (Founder from PSECC)
Kenyalight Project Limited - a social enterprise

ISolar PV- for the people of kenya - Clean Energy for all. Solar Computers to

Solar Farm at Nakuru 25MW and also possibly in our development programme will be off grid at a later date -

OFF GRID SOLAR PV

FOR VILLAGES
& SCHOOLS

bringing clean, green off grid energy to families & schools in rural Kenya
—— o

a hybrid social enterprise that provides clean energy via solar-powered
home systems for off-grid communities
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Certificate of Attendance

breglobal

This is to certify that

Alan Brewer
of
PSECC

attended the

BRE Global Assessor Training Course on the
BREEAM Education Scheme

On
Tuesday 14™-Thursday 16" October 2008

..;x-’,/: T 427 Date Tareday 16” October 2008
= 4,%

Paulne Tractio
Tranng sodd Events Manager
BRE Globa!

.
BRE Gicbal Limited (incorpotating LPCE) & an ncependent third party 20
sporovals Dody offenng cersficabon of fire, sacurnty and sustainabity

wssih ode. rurerd @ nacae tn wn ntarnsteredl markad
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Mr Johnston
DI/ CAS/LA21

'y 4

Q1705 834247

19 October 1995

THE FLAGSHIP CITY

Portsmouth
City Council

B

TO WHOM IT MAY CONCERN

RE: ALAN BREWER, MSc CANDIDATE, PORTSMOUTH UNIVERSITY 94-95

161 SYDENHAM COURT ’
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County Council

Hamp sh ire

The Costle, Winchester. Hompshire 5023
Mr A Brewer Telaphe
IMG Ltd & Intemational Agenda 21 Ltd Fax
Suite FY 2t B

Venture Tower,
Fratton Road, Portsmouth
PO1 5DI

Heidi Hack
(N10A2)Y RATTRD

25 June 2002 heidi_hack{@hants, gov

Dear Mr Brewer
INITIAL COORDINATOR FOR ENERGY NETWORK FOR NRI PROJECT

Thank you [or your time in coming to Winchester and meeting with us on 6 June, As
requested, [ am confirming the outcome of that meeting in writing.,

As vou recall, we discussed the natural resources initiative which is currently being
undertaken by Hampshire County Council, The NRI project aims to dey
business practices and individual lifestyle changes that achicve the cfficient use and

conscrvation of natural resources. [t aims to facilitale the development of a virtuous
circle of production and consumption ot
reprocessed, minimising overall energy usc.

lor
top

goods being reused, recycled and

An integral part of this process will be to work with existing networks and to develop
new opportunities. At the meeting we discussed whether you would like to act as

mitial co-ordinator for the NRI enerov network . nulling in the ke plavers in the field

under the NRIT project,

If vou have any further queries please do not hesitate to contact me on the above

details

Yours sincerely

for County Surveyor

ahn Ekins oot reenp rice P
} ALAN BREWER - 11 JUNE 2002

.uk
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Hampshire bre
County Council

Property, Business and Regulatory Services
Three Minsters House

76 High Street, Winchester

Hampshire SO23 8UL

Telephone 01962 841841

o).

Alan |J. Brewer
PSECC, Unit 1.2 Central Point

Kirpal Road Fax 01962 841326
Portsmouth
PO3 6FH

inguiries to  Mike Fitch My reference

Virect line 01962 847846 TRHERRIRFenee

Seiva Friday 16™ Mav 2008 E-mail Mike fitch@hants.gov.uk

Dear Alan

Re Sustainable School's Opportunities

Firstly, I would like to record my thanks to you and Kevin Ellis for the meeting vesterday to
tell us about the work of PSECC.

I think ir fair to say you raised with us considerable interest in the work that you are doing
rhrough PSECC and we would like to explore further how we might be able to work with

your organisation and how PSECC can help Hampshire County Council with it’s plans for
reducing carbon emissions and contriburing to the climate change agenda.

I agreed to let you have some background information about Hampshire County Council’s
property portfolio to assist vou with your thinking abour how our respective organisations
might be able to connect.

In broad terms the County Council’s property porifolio is comprised of some 7,000 buildings
across 1,000 sites in Hampshire. The attached chart gives you an idea of the range of
buildings that we manage, nearly 75% being schools. We are currently undertaking a major
Strategic Property Review particularly around our office accommodation portfolio and new
ways of working.

Hampshire County Council will become a CRC organisation from 2010 and I attach a report
that I presented to Cabinet recently in this connection. The report provides detailed
information about ¢nergy use and carbon dioxide emissions in respect of the County
Council’s property portfolio and street lighting obligations. You will see from the report that
we have identified three Corporate work streams and these are now at development srage.

Once you have had an opportunity to consider the atrached information T would appreciate

receiving your comments about how you feel you can help with our Corporate work streams
and Carbon Reduction Commitment (CRC).

= Acting Directaor af Property, Business and Regulatory

TESTOR IN PEOPLE Karen Murray
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The arcas that seemed to us to be of most interest include;
e Susrainable energy in schools.
e Strategic energy company partnership
e large scale biomass energy generation.

Alan, in covering the above issues it would be particularly helpful if you could explain how
the funding arrangements for these strategic initiatives operate. This will be important for me
to understand in relation to the impact on the County Council borrowing authority. Also, if
you could share with us information of live projects that you have implemented elsewhere, |1
know that would be helpful in explaining to my colleagues how these initiatives might work in
the County Council.

I look forward to hearing from you.

Yours sincerely

ca, B T

Mike FFitch
Head of Property Management

Enc.

cc. Steve Hall
Andrew Spencer

117



County Councll

Hampshire

To whom it may concern

Reference Mr Alan Brewer

| was the Director of the Hampshire Natural Resources Initiative (HNRI) until | left the county in 2005. The HNRI was
a public /private sector network of organisations that were working in the field on conservation of natural resources;
materials, water, natural environment and the development of renewable energy.

Mr Brewer approached the HNRI representing a network of organisations that were interested in providing
renewable solutions and with the potential to realise funding that would promote the development of renewable
energy projects. At the time what was needed was someone to pull together those interested in this area and Mr
Brewer was given this task.

Mr Brewer did present the HNRI with a report on ideas and opportunities for future development.

Whilst not involved as a Director or trustee of HNRI MR Brewer was active in this area and attended a number of
meetings and offered a range of ideas.

The HNRI embedded into the county an approach to sustainability that has seen a number of results on all areas of
its work.

Bob Lisney

Ex Director HNRI

18/11/11
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K
ALY
Property Services

To whom it may concern

Steve Hall jsh211/dc
01962 847771 3,

9 November 2011 steve. hall@hants.gov.uk

Portsmouth Sustainable Energy and Climate Change Centre - PSECC

In 2008 the Property Services Department of Hampshire County Council met with Mr. Alan
Brewer of PSECC to examine possible options for the development of sustainable energy
sources in our school estate and our work on the Carbon Reduction Commitment.

PSECC produced a comprehensive report in September 2008 including setting out the
national CO, reduction targets and potential technologies available, some of the initiatives
already underway elsewhere in the country and citing a number of case studies for renewable
energy as well as referencing existing projects in which the County Council was involved ,
such as the PUSH initiative.

The report also examined potential funding streams for the financing of renewable
technologies and how the planning policies impacted on their deployment

Much of the information contained in the report was not specific to the County Council;
however it did serve as a useful guide and did draw together many areas of work and
initiatives running at that time.

More specifically, PSECC were involved with three Hampshire schools in obtaining funding for
solar PV and wind turbine installations. However, as Property Services were involved only at
‘arm’s length’ we cannot comment in detail as to the involvement PSECC had with the
individual schools.

Yours faithfully

Lo

Steve Hall
Senior Engineering Manager

Hamopst

7z~ Hampshire
& County Council
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WARWICKSHIRE MIDDLESEX ISLE OF WIGHT

CRSHITIDR

- SURVEYORS & ENVIRONMENTAL ENGINEERS -

39 CUCKOO HILL ROAD, PINNER, MIDDLESEX HAS 1AS, UK.
Tel: + 44 (0)20 8866 0713 Fax: + 44 (0)20 8429 0959
Email: sovereien/@onetel.com

Contact: . WERRY

Our Ref.: Alan Brewer Your Ref.: Date: 05.08.05

“FOR INTERESTED PARTIES”

Both, Alan Brewer and Sovereign C. S. Ltd., were some of the leaders and founder members
of the Hampshire Natural Resources Initiative (HNRI) from over four years ago and Alan
subsequently went on to co-ordinate the Energy Network and forming the “HNRI — Energy
Consortium”.

Ower the years we have sought the expertise and knowledge of Alan to assist in the various
“environmental projects” of Sovereign’s activities, which primarily have been for projects in
Asia and Africa. Some energy — as power focused, whilst the majority of our projects being in
the reduction of energy by recycling and re-utilisation of waste including considering the
energy content in the reeyeling process, thus “energy conscious™ in the most holistic manner.

This has included searching for “environmental utilisation of waste” products and processes
and when combined with new technology the application and integration of, and of particular
note that in conjunction with SoilBind Ltd.’s polymers.

Alan has not only been a good team leader in our projects, but often with his knowledge and
experience, over the period of February to June this year worked for us as “Environmental
Consultant™ taking charge of, leading and directing our various Energy and Waste projects.

Innovation and the ability to integrate new technologies in relation to the changing world
(lifestyle, population demand trends and projections, climate ete.) the engineering challenge is
like an insatiable desire and given the challenge from com starck waste to contaminated
animal bone waste he has come up trumps for us.

An enthusiastic, energetic, dedicated, committed Environmentalist™ with an amiable, easy to
work with reliable character sums up Alan, and his continued desire to “achieve™ and apply
environmental solutions 1s now secking greater challenges in being able to see the results of
his efforts, which due to political instability/finances some of the projects, which he was
involved with us have been delayed and thus we are not able for him to stay with us.

We wish him well in his future career.

KYpertferry

Roger Werry
Managing Director

- TOPOGRAPHICAL - BUILDINGS - SERVICES - CONTAMINATION, LANDFILL - AERIAL - HYDROGRAPHIC -
- UNDERGROUND SERVICES - - GROUND PENETRATION RADAR - INFRA RED - MUNITIONS -

FWVAV)



THE MOUNTBATTEN SCHOOL
DML/SWS

3 February 2010

To Whom it May Concern

Re: Alan Brewer PSECC

This is to confirm that The Mountbatten School now has a 9.72KW photo voltaic system
installed, which cost a total of £53,304.39.

Alan Brewer of PSECC instigated the project for us, via the Ringwood sustainable schools
cluster.

PSECC brought in Project delivery partners, namely SEi and British Gas - Solar
Technologies, to install solar PV system. Alan advised on grants to provide total funding.

The system provides the school and wider community with a greater awareness of renewable
energy. It lowers energy bills and reduces our CO2 emissions by some 4 tonnes per year.

Alan Brewer of PSECC was critical in the success of this project — his knowledge and
guidance proving invaluable,

Yours sincerely

B\Cuwv NQ&MW

D McDonnell (Mrs)
Deputy Headteacher

Whitenap Lane Romsey Hampshire SO051 5SY
t: 01794 502 502 1; 01794 502 501 e: info#mountbatten.hants.sch.uk w: www.mountbatten. hants.sch.uk

Founder Patron: Eart MouniBatten of Burma Hoadizacher. Meather Mclirey Patron: The Lord Bradourme
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RINGWOOD Ringwood School

Parsonage Barn Lane

— SPECIALIST LANGUAGE COLLEGE — Ringwood
Headteacher: Miss C E Edwards‘BA(Hons) Hampshire
BH24 1SE

Tel: 01425 475000
Fax: 01425 473063

Email: office@ringwood.hants.sch.uk
www.ringwood.hants.sch.uk

26" May 2010

To whom it may concern

Alan Brewer

This is to confirm that Alan Brewer of Portsmouth Sustainable Energy & Climate Change Centre, was
the facilitator and responsible for the technology, consultancy and commitment, and funding
arrangements for the recently installed solar PV at Ringwood School. He worked on the project with
energy and enthusiasm, and without his help it is doubtful whether we would have obtained our 50%
matched funding from British Gas complementing the initial funding provided by the Low Carbon
Buildings Programme, Fnase 2.

He has a real and deep-rooted commitment to the development and promotion of sustainable energy
solutions in energy-hungry public buildings such as schools.

Gill Hickman

Head of Biology
Sustainability Coordinator
Ringwood School
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Alan John Brewer
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has been awarded the degree of
Master of Science in

ENVIRONMENTAL ENGINEERING

having followed a programme of study approved by Academic Council
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3 June 1997 Vice-Chancellor

Academic Registrar
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courses@cat org.uk 01654 705081 www.cat,org.uk/courses

CERTIFICATE OF APPRECIATION &
COURSE ATTENDANCE

This certificate is awarded to

Ao Frower

COMMUNITY RENEWABLE ENERGY SCHEMES

INTERNATIONAL AGENDA 21 LTD

Sustainable Development Renewable Energy May 12_14 _2006
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Recommendations:

10.

11.

12.

PSECC recommend Sun Smart Energy Ltd for the Solar PV panel work on St Faiths Church and the Church House — the
better professional service, installation & offer. If St Faiths are interested in Finance?, Solar electricity systems can
either be bought outright by you when installed or financed is available over a number of years, either with or without
an initial deposit.

Pay for system if possible as you will immediately benefit from Feed-In-Tariff (FIT) revenue, export tariffs together with
Electricity Bill reduction. IF going a finance loan route you will have to pay off the loan before any benefit seen
financially for about seven to eight years.

A detailed structural survey will be required before any installation work commences

The Council (HBC) does operate a pre-application advice service. This is designed to provide potential applicants with a
feel for how a Renewable Energy Solar PV application would be considered and any particular factors to address. The
more information given, the clearer and more definitive the informal guidance that can be provided. It is a chargeable
service. For John Townsend to comment on such a proposal(s) would necessitate a site visit. The current fee is £100.

St Faiths Church Turret has a leaded flat roof ideal for the installation of Solar PV Panels in a ballasted arrangement
requiring NO drilling of holes in the lead roof.

Planning Permission will not be required for the Sun Smart Energy systems quote of 9WK — 36 panels as it is a permitted
installation under planning guidelines, however for the larger system sizes of 55 panels the Church House Hall planning
permission will be required and consultation with English Heritage together with Conservation & Planning officers at
HBC required due to Heritage status of Town and listed building status of main Church.

Historic England, the National Heritage Adviser, would need to be consulted with on any planning proposal for such
Solar PV work on the Church Turret and possibly the Church House Hall in the Pallant.

Warm Space proposals — this solar company plan to use “Yingli” manufactured panels, we do not recommend their use
due to possible Warranty issues and panel replacement problems - The latest signs of distress are coming from Yingli
Green Energy (NYSE: YGE), one of China’s largest solar pv panel manufacturers, which has just announced it has the
necessary funds to pay off a bond that will mature next week. Some may see such an announcement as a sign of
strength; but the fact that Yingli is taking the unusual step of making an announcement seems aimed at allaying market
concerns that it might not make the payment. In view of this factor PSECC does not recommend this Warm Space
proposal. (source 11)

Havant Borough Council should allow planning permission for both Church sites to have Solar PV in line with page 17 of
the targets for South Hampshire - “Feasibility of an Energy and Climate Change for Urban South Hampshire” published —
September 2008 ARUP.UK should provide renewable sources for 15% of its total energy use by 2020 (electricity, heat
and transport) to comply with EU directive (UK Renewable Energy Strategy Consultation, June 20098).

A key aspect of Sustainable Development is Sustainable Energy use and Generation — for this reason PSECC suggest that
the St Faiths exploration and possible installations of Solar PV at Church House Hall in the Pallant and also St Faiths
Church Turret comply with the wishes of HBC and their desire in the Core Strategy to Reduce CO2 emissions and adapt
to climate change & the PUSH Economic Development Strategic Objective of ensuring Sustainable Development across
the sub region of Havant.

Significant revenues of just over £400,000 over a 30 year period can be achieved by the adoption of Solar PV panels on
both the Church House Hall in the Pallant and also the Turret of the main St Faiths Church, we recommend Solar PV.

The darker Black framed Solar PV panels aesthetically look better and could prevent any objections to installations.
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Report References:

(Source 01)

(Source 02)

(Source 03)
(Source 04)

(Source 05)

(Source 06)

(Source 07)

(Source 08)

(source UK 1)

(Source 09)

(Source 10)

(source 11)

(source 12)

(source 13)

(source 14)

(source 15)

(source 16)

St Faiths Church Mission Development Plan, adoption of the Mission Development
Plan for the Church was entered into in late April of 2015

English Heritage 2010 Guidelines to Small scale solar electric (photovoltaics) energy and Traditional
buildings

Planning and the Historic Environment (PPG15)
Archaeology and Planning (PPG16) Planning Policy Guidance 16:from 2010

Work of any kind to a Scheduled Monument requires consent from English Heritage under the
Ancient Monuments and Archaeological Areas Act 1979

The first World Earth Summit at Rio de Janeiro in 1992 resulted in the term Sustainable Development
and the Agenda21 programme

Portsmouth City Council (PCC) Energy Policy 1995

Future Solent programme in 2014 by Fareham Borough Council with a main objective of encouraging
Green Energy along the Solent and South Coats - www.futuresolent.org.uk

UK Solar Photovoltaic Roadmap — a Strategy for 2020. Knowledge Transfer Network — November 2013

Manual for guidance (ref: Rolled Lead Sheet — The Complete Manual. A guide to good practice in the
specification and use of rolled lead sheet to BSEN 12588:1999. Lead Sheet Association 2003)

Informal Comments made to Alan Brewer of PSECC by HBC Conservation Consultant John Townsend-
24 April 2015

Warm Space proposals — this solar company plan to use “Yingli” manufactured panels - The latest
signs of distress - http://www.renewableenergyworld.com/rea/blog/post/2015/04/solar-distress-

signs-at-yingli-in-europe?cmpid=SolarNL-Saturday-May2-2015 — could be a Warranty issue later.

“Feasibility of an Energy and Climate Change for Urban South Hampshire” published — September
2008 ARUP

Havant Borough Core Strategy - “Reduce CO2 emissions and adapt to climate change; protect and
enhance biodiversity and increase recycling” pagel7.

Economic Development Strategy — PUSH — Partnership for Urban South Hampshire.

www.push.gov.uk/pdf/Official%20Documents/ed_strategy.pdf page 7.

Sustainable Prosperity — economic growth cannot be at all costs. The reason we seek economic
growth for the sub-region is to improve the quality of life for our residents. We must therefore seek
growth within sustainable limits. This will include environmental, social and economic
sustainability. We must promote sustainable business practices to ensure we use scarce resources
efficiently, reduce waste and minimise our environmental impact; we must use technology to
enable smarter working and reduce the need for travel; we must demand sustainable construction
technigues and minimising the need for travel; we must encourage growth in areas with positive long
term prospects; and we must ensure social inclusion and opportunity for all.

www.push.gov.uk/pdf/Official%20Documents/ed strategy.pdf page 18.

Mission Development Plan 2015 — 2020 - http://stfaith.com/wp-content/uploads/2014/12/Mission-
Development-Plan.pdf
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http://www.push.gov.uk/pdf/Official%20Documents/ed_strategy.pdf
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http://stfaith.com/wp-content/uploads/2014/12/Mission-
http://stfaith.com/wp-content/uploads/2014/12/Mission-

Useful emails & websites: (also see my CV on the next page together with some references).

www.bre.co.uk/filelibrary/nsc/Documents%20Library/Not%20for%20Profits/KTN Report Solar-PV-roadmap-to-2020 1113.pdf

www.psecc.com alan@psecc.com www.psecc.com/html/global_warming.html

john.townsend@havant.gov.uk

www.sunsmartenergy.co.uk david.lewis@sunsmartenergy.co.uk

www.havant.gov.uk John.Townsend@havant.gov.uk

www.english-heritage.org.uk

www.climatechangeandyourhome.org.uk/live/content pdfs/519.pdf

www.futuresolent.org.uk

www.planningguidance.planningportal.gov.uk

www.planningportal.gov.uk/planning/planningpolicyandlegislation/currentenglishpolicy

www.gov.uk/government/publications/national-planning-policy-framework-technical-guidance

www.legislation.gov.uk/ukpga/1979/46

www.planningportal.gov.uk/planning/planningpolicyandlegislation/previousenglishpolicy/ppgpps/ppgl5

www.havant.gov.uk/development-management-more-information/pre-application-advice-and-charges

www.legislation.gov.uk/ukpga/1990/9/contents

http://www.renewableenergyworld.com/rea/blog/post/2015/04/solar-distress-signs-at-yingli-in-europe?cmpid=SolarNL-
Saturday-May2-2015

www.havant.gov.uk/planning-policy-design/havant-borough-local-plan-core-strategy

www.stfaith.com/wp-content/uploads/2014/12/Mission-Development-Plan.pdf

www.youtube.com/watch?v=bl8DBOLOmm8&feature=youtu.be Solar Panel ballasted system Turret Roof of Church

www.youtube.com/watch?v=Jr8h51M8sW8 Pitch roof fixing of Church House Hall

Installers websites

www.sunsmartenergy.co.uk www.myplanetuk.com/

www.warm-space.co.uk www.alpin-sun.de/

Telephone numbers:
FUTURE SOLENT | 01329 242420 | 023 8068 8283 | 07770 605664 | E:richard@futuresolent.co.uk

Sun Smart Energy Ltd — David Lewis MD — 07801 097939 www.sunsmartenergy.com

Warm Space Ltd - Robert Smith - Senior Energy Surveyor - Tel: 07737 516635 www.warm-space.co.uk

Orange Solar Systems Ltd - lan Aitchison — 07779 337160 www.orangesolarsystems.co.uk

My Planet UK Ltd - Graham Shiret — 07793 252075 - www.myplanetuk.com
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