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Opportunities in 
Renewable Energy -
Solar Photovoltaics
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Solar Photovoltaics



Presentation aims and objectives

Aim
• To give you an understanding of solar photovoltaic technology, its 

applications and the new Feed In Tariff’s

Objectives
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Objectives
• By the end of this presentation you will have an understanding of:

• The need for renewable energy and the legislation driving its adoption
• The key principles of solar photovoltaic technology and the key system 

components
• Key system design and installation considerations
• How solar photovoltaic systems perform in the UK climate
• Feed In Tariffs
• Training requirements for installers wishing to participate in the solar pv sector



Dimplex Renewables

• Specialist renewable technologies division of Glen Dimplex Creda (GDC) 
Group Ltd

• Operating in the UK since 2005

• Framework supplier for ground source heat pumps under Low Carbon 
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• Framework supplier for ground source heat pumps under Low Carbon 
Buildings Programme Phase 2

• Technology areas include:
• Ground and air source heat pumps
• Solar thermal and unvented hot water systems
• “Smartrad” fan convectors
• Solar PV systems
• Domestic and Commercial

• UK sales, marketing, support, R&D and manufacturing capabilities



• Climate Change
– 50% of UK CO2 emissions from buildings
– UK Low Carbon Transition Plan - 80% reduction 

in CO2 emissions by 2050

Renewable Energy Market Drivers
UK Energy Issues
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• Security of energy supplies
– Already a net importer of gas 
– National and economic security

• Increasing fuel prices
• Renewable Energy Sources (RES) 

Directive - “20/20/20”

– UK has legally binding commitment to produce 
15% of its energy from renewable sources by 
2020



• Building Regulations Part L
• Affects all new buildings
• Carbon Dioxide emissions based
• “Zero Carbon” by 2016

• Code for Sustainable Homes

Renewable Energy Market Drivers 
Legislation and Policy
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• Code for Sustainable Homes
• Overall building sustainability rating
• Energy savings above and beyond Part L
• Indicates future direction of Building Regulations

• Policy drivers
• Local authority planning policies  - “Merton Rule”
• Increase in new build housing (?)
• Financial incentives

• Financial incentives
• Feed in Tariffs
• Renewable Heat Incentive



• Code for Sustainable Homes
• Overall building sustainability rating
• Energy/CO2 savings above and beyond Part L
• Mandatory energy/CO2 improvements at each Code level
• Indicates future direction of building regulations
• Accelerated introduction for public sector

Renewable Energy Market Drivers 
Code for Sustainable Homes
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• Accelerated introduction for public sector

Private Sector

Public Sector

2007 2010 2013 2016

L3 Mandatory 
(25% CO2 saving)

L4 Mandatory 
(44% CO2 saving)

L6 Mandatory 
“Zero Carbon”

Building Regulations 
Part L 2013?

CfSH L4
(44% CO2 saving)

Building Regulations 
Part L 2016?

CfSH L6
Mandatory “Zero Carbon”

Building Regulations 
Part L 2010

CfSH L3
(25% CO2 saving)



Renewable Energy Market Drivers 
Feed In Tariffs

• Introduced in April 2010
• Generating significant interest and uptake

• Financial incentive to encourage uptake of clean electricity generating 
technologies
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technologies
• Energy companies obliged to pay customers above the market rate for 

renewable electricity

• Provides a fixed price per unit or renewable electricity generated

• Electricity generated can either be used or exported
• Additional export rate

• Guaranteed for 25 years

• Typical system installation costs paid back in around 10 years



Solar Photovoltaic Systems
General Overview

• Solar PV uses renewable energy from the 
sun to produce electricity

The basics
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sun to produce electricity

• Solar PV modules (panels) produce 
energy from daylight 

• Not direct sunlight

• Means electricity can be produced even in 
cloudy weather



Solar Photovoltaic Systems
How it works
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Solar Photovoltaic Systems
System components

• A:  Solar PV module (panel)

• B:  Isolation switch (DC supply)

• C:  DC electrical supply

Typical grid connected system
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• C:  DC electrical supply

• D:  DC/AC inverter

• E:  Isolation switch (AC supply)

• F:  Credit meter

• G: Consumer unit

• H:  Import/Export electricity meter

• I:  Mains electricity supply

• J/K:  Electrical appliances



• Monocrystaline Cells made of high pure Silicon
• Max. efficiency (at laboratory): appr. 24%
• Present efficiency at mass production: 14-17%
• Present market share: appr. 20%

Solar Photovoltaic Systems 
Solar PV Cells
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• Polycrystaline Cells made of pure Silicon
• Max. efficiency (at laboratory): appr. 18%
• Present efficiency at mass production: 13-15%
• Present market share: 70% 

• Amorphous Cells
• Max. efficiency (at laboratory): appr. 13%
• Present efficiency at mass production: 5-9% 
• Present market share: 10%



• Cell string: connection of a number of cells in series

Solar Photovoltaic Systems 
Internal configuration of modules
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Solar Photovoltaic Systems 
Solar PV Modules - Technical Characteristics 

Standard Test Conditions (STC) :  DXPVM230P6-30

Maximum power at STC (pmax) 230Wp

Output tolerance -0% / +3%

Guaranteed minimum power 230Wp

Maximum power operating voltage (Vmp) 29.00V

Electrical Characteristics
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Maximum power operating voltage (Vmp) 29.00V

Maximum power operating current (Imp) 7.99A

Open circuit voltage (Voc) 36.65A

Short circuit voltage (Isc) 8.59A

Module efficiency (� m) 14.2%

Cell efficiency 15.8%

Standard test conditions measures module output under specific 
lab conditions, allowing all modules to be compared equally:

Irradiance 1000W/m 2, module temperature 25ºC, spectrum air mass = 1.5

Solar irradiance, orientation and angle will all affect kWp output 
once installed



Solar cell Polycrystalline 156 x 156mm

No of cells 60 (6x10) in series

Dimensions 1640mm x 992mm x 50mm (1.63m2)

Weight 20.5kg

Mechanical Characteristics

Solar Photovoltaic Systems 
Solar PV Modules - Technical Characteristics 

Standard test conditions measures module output under specific 
lab conditions, allowing all modules to be compared equally:

Irradiance 1000W/m 2, module temperature 25ºC, spectrum air mass = 1.5

Solar irradiance, orientation and angle will all affect kWp output 
once installed

Front glass 3.2mm tempered glass

Frame Anodized aluminium alloy

Junction box IP65 rated

Connection type 2x 1000mm x 4mm2 cable with MC3 inter-
connectors



Solar Photovoltaic Systems 
Solar PV Modules - Technical Characteristics 

Module output over time
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Solar Photovoltaic Systems
Solar PV Inverters - Technical Characteristics 

• The inverter converts the fluctuating DC current 
from the array to harmonised AC current for use 
in the building

• The inverter needs to be correctly specified for 
the DC output from the array
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the DC output from the array

• Operating voltage and peak power

• Efficiency

• Ratio often 1:1 to 1:0.8 common for UK

• Sizing software usually used to match the inverter 
to the array

• Inverters must be tested and certified to G83/1 
requirements

• Inverters for larger installations (>16A per 
phase) require written approval from the DNO 

• Certification to G59/1



Key Design/Installation Considerations
Solar PV Array Configuration

• Power = Volts x Current:  P = VxI

• When modules are connected in series:
• Voltages added together
• Current remains the same across all modules
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• Any number of modules connected together in series is known as a string
• Using P = V x I means power output increases across the string

• When modules are connected in parallel:
• Current load is cumulative (added together)
• Voltage remains the same across all modules

• Total power, min/max voltage and operating current characteristics need to 
be correctly matched to the inverter
• Number of modules in each string sets the array voltage
• Number of strings sets the power output



+  - +  - +  - +  -

30 Volts
230 Watts

60 Volts
460 Watts

90 Volts
690 Watts

120 Volts
920 Watts

30 Volts
230 Watts

• Series Modules
• Voltage Additive
• Power Additive

30 Volts
230 Watts

30 Volts
230 Watts

30 Volts
230 Watts

• Parallel Strings
• Voltage Fixed
• Power Additive
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920W

+  - +  - +  - +  -

30 Volts
230 Watts

60 Volts
460 Watts

90 Volts
690 Watts

120 Volts
920 Watts

30 Volts
230 Watts

30 Volts
230 Watts

30 Volts
230 Watts

30 Volts
230 Watts

120V
1840W

• Number of Modules 
In Series Set Voltage

• Number Of Strings 
Sets Power Output

• Power and Voltage of 
array matched to 
inverter 
characteristics



Key Design/Installation Considerations
Typical Domestic System

Array:
• 10 x 230Wp modules in series (ie 

single string) = 2300Wp
• Wp = V x I
• DC Voltage:  10 x 29V = 290V

19

• Current:  7.99A
Inverter
• SMA SB2000HF
• Max Power = 2600W
• Max DC voltage = 700V
• Min DC voltage =  175V
• Start voltage = 220V



Key Design/Installation Considerations
Typical Commercial System
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• Feeding power back to the grid
• Need to liaise with relevant distribution network supplier
• Requirements for G83/1 systems
• Requirements for G59/1 systems

Key Design/Installation Considerations
Planning
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• Planning permission
• Systems in non conservation areas fall under Permitted Development

• planning not required provided panels do not protrude more than 200mm from the 
roof line

• Refer to Planning Policy Statement 22

• Building Regs
• Part P Electrical safety
• Need to supply an electrical installation certificate.



UK Solar Irradiance

• Solar irradiance varies depending 
on location

System Performance
Geographical location

on location
• Map shows total average solar 

radiation falling on 1m2 of surface, 
inclined at 30º



System Performance
Effect of orientation and angle on output
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System Performance
Effect of orientation and angle on output

• Example 1.  A 1kWp Array
• South Facing @ 35�r
• No shading.
• Daily Amount
• 1kWp @ 100%
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• 1kWp @ 100%
• 1kWp array yield = 800kWh 
• 1 x 1.0 x 800 = 800kWh

• Example 2.  As Above But 
• Roof Is Due East  
• 1kWp @ 84%
• 1kWp array yield = 800kWh
• 1 x 0.84 x 800 = 672kWh



System Performance
Sunpath and seasonal output
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System Performance
Shading

• Shading of any part of the array will have a severe impact on output

• Reduces current flow through the array and therefore Power

• Even a small degree of shading can have a large impact on output
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• More than one module in a string in the shade can prevent the entire string from 
working

• Shadows cast by surrounding objects must be avoided

• Even overhead cable can impact heavily on the output of the array

• Consider also future shading problems

• E.g. trees, new building developments, etc



System Performance
How much energy will a typical system generate?

• A typical system in the UK will yield 
800kWh of electricity every year per 
kWp installed

• An average 3 bedroom home uses 
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• An average 3 bedroom home uses 
approx 3300kWh of electricity every 
year

• A typical 2kWp system will yield 
1600kWh per year
• 50% of annual electricity requirement

• Energy cost saving >£200 year

• Approx 650kg CO2 per year saved



Applications
Existing domestic buildings – on roof systems
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Applications
Domestic new build – pv tiles and roof integrated
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Applications
Existing commercial buildings – flat roof systems
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Applications
New commercial buildings – Building Integrated PV (B IPV)
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• Between January and April 2010, Price Waterhouse Coopers conducted research 
into the European pv markets, with a focus on the UK

Key findings

• UK installed capacity is small – UK is a decade behind leading European countries

UK Market Opportunity
PwC UK Solar PV Report – June 2010

• Important building blocks are now starting to fall into place – feed in tariff will kick 
start growth

• PwC expects significant growth in capacity in the medium term – capacity could 
reach 1000MW by 2015

• The UK industry is not geared up for this growth – especially installer capacity

• In order for UK to fully benefit from potential, significant investment in training, 
scale and professionalism is needed

• The industry will transform from a cottage industry, driven by consolidation and new 
entrants



UK Market Opportunity
PwC UK Solar PV Report – June 2010



• An average 3 bedroom home uses approx 
3300kWh of electricity every year

UK Market Opportunity
Feed In Tariff

What is the Feed In Tariff and how does it work?
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• Purchased from electricity company

– Paid by monthly/quarterly bill



• Feed in Tariff allows householders or 
businesses to receive an income from 
electricity generated by solar photovoltaic 

UK Market Opportunity
Feed In Tariff

What is the Feed In Tariff and how does it work?
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electricity generated by solar photovoltaic 
panels



• An income of up to 41.3p is earned for every 
kWh of electricity generated from the pv 
system

UK Market Opportunity
Feed In Tariff

What is the Feed In Tariff and how does it work?
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system
– Whether the electricity is used or not
– Rates vary depending on system size and whether 

for new build or retro fit

• Unused units are exported back to the grid 
for an additional 3p per kWh



• These rates – together with the performance 

UK Market Opportunity
Feed In Tariff

What is the Feed In Tariff and how does it work?
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• These rates – together with the performance 
of the solar pv modules – are guaranteed for 

25 years



Technology Scale Tariff level for new installations in  
period (p/kWh

Tariff lifetime

Year 1 Year 2 Year 3

UK Market Opportunity
Feed In Tariff

Tariff rates (solar pv)
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1/4/10 –
31/3/11

1/4/11 –
31/3/12

1/4/12 –
31/3/13

Solar PV � 4kW (new build) 36.1 36.1 33.0 25

Solar PV � 4kW (retrofit) 41.3 41.3 37.8 25

Solar PV >4 – 10kW 36.1 36.1 33.0 25

Solar PV >10 – 100kW 31.4 31.4 28.7 25

Solar PV >100 – 5MW 29.3 29.3 26.8 25

Solar PV Off grid system 29.3 29.3 26.8 25

A further 3p/kWh export rate also applies to energy sold back to the grid



UK Market Opportunity
Feed In Tariff

Scheme details
* Note will vary depending on proportion of pv

energy consumption
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Annual electricity consumption (kWh) 3300 3300

Yield from solar PV (kWh) 0 2.1kWp x 800kWh/yr = 1680kWh

Income from solar PV (£) 0 1680 x 41.3p = £693/yr

Income from exported energy (50%) 0 1680 x 0.5 x 3p = £25/yr

Total income from PV 0 £718/yr

Annual electricity bill (grid electric consumed) 3300 x 14p/kWh = £462/yr

Total PV electricity bill saving 1680kWh/yr x 14p = £235*

Total annual electricity bill £462 £462 – £235 = £227

Total PV system benefit / yr 0 £718 + 235 = £953/yr

Income benefit over 25 years £23,825

Installation cost £10,000

Total profit over 25 years £13,825



UK Market Opportunity
Feed In Tariff

Current level of Feed In Tariff take up

Monthly UK Solar PV Installations - April - September  
2010
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• Microgeneration Certification Scheme
• Products
• Installers
• Pre requisite for Feed In Tariffs and CfSH

Training and Certification
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• Pre requisite for Feed In Tariffs and CfSH

• Dimplex “Accredited Installer” scheme
• Solar PV (and other renewables)
• Aligned with requirements of MCS
• Logic Certification accredited
• Training centres across UK
• Requires electrical pre-qualifications

• 17th Edition (inc Testing and Inspection)
• Part P (full scope)



• Clearly a number of factors driving the market in the UK, both legislative 
but also significantly the Feed In Tariff

• Photovoltaics are a well proven and reliable technology.  Performance in 
the UK is well understood and predictable

Summary
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the UK is well understood and predictable

• Like any technology, care and attention needs to be paid in the design and 
application of systems in order to maximise efficiency and return on 
investment

• PV is a scaleable and versatile technology and has the scope to be applied 
to buildings in many ways and forms, meaning it is almost always an option

• Feed in Tariffs provide a compelling argument for investment and take up 
of the technology by clients and installers alike

• Training is widely available and competence in line with Microgeneration 
Scheme is a requirement to engage in the market



www.dimplex.co.uk/renewables

Thank You
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www.dimplex.co.uk/renewables


