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Disclaimer 
 

This document has been prepared by Low Zero Carbon Consultants Limited (‘We’) for the sole use of our client (the ‘Client’), with all reasonable skill, care and knowledge. We have taken precautions to ensure the information contained within this report 
is accurate based on information provided to us by the client. Any information provided by a third party has been accepted under Professional Competency and has not been altered in any way. 

 

Our standard Terms and Conditions apply in all cases and we dispense any responsibility to the client and its partners in relation to any matters outside of the agreed contract. 
 

This report is confidential to Low Zero Carbon Consultants Limited and the client and you are not permitted to alter, distribute or market this report without expressed permission from a Director of Low Zero Carbon Consultants Limited. 
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Executive Summary 
 

This statement has been prepared to support the application for the conversion of an existing detached barn into a 4 
bedroom, 2 storey dwelling at Evergreen, Bridgwater Lane, Prestbury, GL52 3BJ 

 

This feasibility study aims to identify the options available for the chosen technology and convey the benefits of such 
technology on both the proposed project and environment. 

 
In this instance, the chosen technology is Solar Photovoltaic panels (Solar PV) and the study had chosen two system 
designs to review; 

 
1. A 10kWp Solar PV system using 25 400w panels in the an optimised layout fits on the roof without impeding 

future maintenance of both the system and skylights. 

 
 

2. A 4kWp Solar PV system using 10 400w panels in a standard single row layout. 

 
 

Neither system has been calculated with the benefits of battery storage therefore all calculations are based on self 
consumption as generation occurs. 
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1. Introduction 

Low Zero Carbon Consultants has produced this Solar PV Feasibility Study to support the application for the conversion of a 
detached barn into a 4 bedroom, 2 storey dwelling at Evergreen, Bowbridge Lane, Prestbury, GL52 3BJ. The purpose of this 
study is to explore the viable options for the adoption of Solar PV within the project. 

 

2. The Development 

2.1. Existing Site 
 

The site is located on Bridgewater Lane as indicated below. 

 

 
Figure 1 - Google Earth image of Freshwater Lane 

 

2.2. Proposed Development 
 

The proposed development is for the conversion of the existing barn to a 4 bed 2 storey dwelling. 
 

 

Figure 2 - Proposed Development Render 

 

Figure 3 - Proposed Development Landscape and Roof Plan 
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3. Feasibility Review 

An initial high level review was conducted understanding and identifying the positives (Pros) and the negatives (Cons) of 
the technology shown below with specific comments related to the site. 

The roof diagram below shows how the 25 panels will be arranged on the roof. Consideration has been given to provide future safe 
access to both the panels and skylights for maintenance. 

 

  
 

 

 
3.1. Proposed Options 

Table 6: LZC Feasibility Review  

Figure 5 – PV Option 1 roof diagram 

 

The study has analysed two options for the client to consider, a maximised roof availability option providing the greatest 
generation and a more standard ‘domestic’ sized system for cost and infrastructure consideration. 

 

Both system options share common components in terms of panels and mounting systems, however they differ based on 
size of appropriate inverter and quantities of materials. 

 
3.2.2. Option 1 – 10 kWp PV System 

 
The system comprises 25 *HIB* Longi HiMo5 400W All Black Mono solar panels to collect sunlight and turn it into DC 
electricity. The panels will be connected to 1 Growatt MOD 8000 TL3-X 3ph inverter, which converts the DC electricity 
into mains (AC) electricity. The image below shows and overlay of how the panels will fit onto the available roof space 
based on the architects site plan drawing 2311 P003. 
 

 

Figure 4 – PV Option 1 roof overlay 

As shown above the diagram highlights two strings, one 12 panels and one 13 panels all connected to the single inverter. Both 
strings need to have their own sunpath calculations produced for the purpose of identifying shading impacts. However as there are 
no obstructions that could cause shading of the panels both sunpath diagrams below reflect this. 

 
 

 
Figure 6 – PV Option 1 sunpath diagrams 

 

Technology 
 

Pros 
 

Cons 
 

Comments 
Technically 
Feasible 

Photovoltaics High carbon emissions offset 
Relatively maintenance free 
and low cost installation 
Expected panel life in excess of 
25 years 

Multiple mounting and 
orientation options available 
Can be combined with a 
battery storage system to fully 
utilise free electricity 
generation 

Shading impacts 
generation of the system 
Inverter lifespan only 
expected to be 10 years 

High proportion of available 
roof space 
Will provide a considerable 
amount of regulated energy 
along withthe unregulated 
energy demands of the 
proposed development 

 
 

Yes 
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This system is expected to generate 7,670 kWh of electricity per year. Considering the proposals do not include battery 
storage a conservative estimate of 1,510 kWh has been assumed to be consumed on site with the remaining 6,161 kWh 
being exported to the grid. If we assume a 4 bedroom house like the one proposed consumes 3,900 kWh of electricity per 
year then based on the above on site usage assumption the property would only have to import 2,402 kWh from the grid. 

 
The graph below highlights the expected on site consumption (Blue) vs import requirements (Red) of the property 
across the year. 

 
 

Figure 7 – PV Option 1 on site consumption and import 
 
 
 

3.2.2. Option 2 – 4 kWp PV System 

 
The system comprises 10 *HIB* Longi HiMo5 400W All Black Mono solar panels to collect sunlight and turn it into DC 
electricity. The panels will be connected to 1 SolaX X1-3.6T 1ph (inc WiFi dongle) inverter, which converts the DC 
electricity into mains (AC) electricity. The image below shows and overlay of how the panels will fit onto the available 
roof space based on the architects site plan drawing 2311 P003. 

 

 
 

Figure 8 – PV Option 2 roof overlay 

 
The roof diagram below shows how the 10 panels will be arranged on the roof. Consideration has been given to provide future safe 
access to both the panels and skylights for maintenance. 

 
 

 

 
Figure 9– PV Option 2 roof diagram 

 
 

As shown above the diagram highlights two strings, both at 5 panels each connected to the single inverter. Both strings need to 
have their own sunpath calculations produced for the purpose of identifying shading impacts. However as there are no obstructions 
that could cause shading of the panels both sunpath diagrams below reflect this. 
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Figure 10 – PV Option 2 sunpath diagrams 
 
 

This system is expected to generate 3,068 kWh of electricity per year. Considering the proposals do not include battery 
storage a conservative estimate of 1,179 kWh has been assumed to be consumed on site with the remaining 1,888 kWh 
being exported to the grid. If we assume a 4 bedroom house like the one proposed consumes 3,900 kWh of electricity per 
year then based on the above on site usage assumption the property would only have to import 2,733 kWh from the grid. 

 
The graph below highlights the expected on site consumption (Blue) vs import requirements (Red) of the property 
across the year. 

Figure 11 – PV Option 2 on site consumption and import 
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4. Conclusion 

In conclusion we believe Solar PV is a suitable technology for the proposed development and have provided two options for 
consideration. These options provide the client with examples of system performance at either end of the scale in terms of 
what is standard and what is possible when it comes to system size. 

 
The above study has demonstrated the ability to accommodate each system on the available roof space whilst 
maintaining adequate space for future maintenance and without compromising available light through the skylights. 
The study has also show the expected generation figures of each system and show a comparative benefit based on a 
dwelling of similar size. 

 

Topics not covered in this study are the additional benefits battery storage can provide specially to the larger system 
in terms of maximising on site energy consumption. Additionally the financial benefits of applying for the Smart Export 
Guarantee were not covered in this study and will be left to the client to decide if they wish to register with a provider 
for this. 

 
Additional supporting evidence from reputable sources is provide in the appendices to support our calculations and 
verify our predicted generation outputs. 
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Appendix A 

EU PV Performance Calculation 
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Appendix B 
 
Global Solar Atlas Site Report 
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