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4�#��%����%'����%��.����.#*��!#0%�#*�1�*%0����� .%����*)*� %4*�!*%0�/#�.#���.%�
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	.#*�2�����3��.%����0������#�%��!#0%���6%�*�
�.%�&%)�#**!%*�#���.%�2%�3��4���%��3�$�#0=
����%��%0��� �*)*�%4*�#��0�4%*�#��*%��#�$*'�
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�����4%*�#���#%+0�	�#�+�����#*�#�*�����4%*�#���#%+0�	�#�+�����#*�#�*�����4%*�#���#%+0�	�#�+�����#*�#�*�����4%*�#���#%+0�	�#�+�����#*�#�*� ���
�  Over 470 dwellings benefited 
�  Over 740 kWp of PV installed 
�  28 projects 
�  16 new-build, 10 retrofit, and two 

projects with both types 
�  Two-thirds social housing or mixed 

developments 
�  Exemplar energy efficiency technology 
�  New-build located mostly on brownfield 

sites 
�  Total budget £4.7m excluding 

management costs 
�  Initiated in 2001, completed 2006 
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Summary 
·  Ensure that the layout will allow access to both the PV array and the electrical 

system during operation, particularly in new build situations when construction of 
neighbouring buildings is planned. 

·  Plan to place inverters where they can be checked periodically, including allowing 
for appropriate support, i.e. lighting in loft spaces. 

·  Ensure that appropriate and effective system and component warranties are in 
place. 
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Summary 
·  Consider the choice of PV modules according to the requirements of the 

site/developer. 
·  Ensure that the modules chosen comply with the relevant PV standards, especially 

the IEC standards for PV module qualification. 
·  Consider the request of performance data on modules supplied to ensure that they 

fall within the nominal range. 
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Summary 
·  The array can be installed at the existing roof pitch, provided that the tilt angle is 

not less than 25o and not more than 60o to the horizontal. 
·  For optimum output the orientation should be between southeast and southwest. 
·  Separate the electrical connections for arrays at different orientation and tilt 

angles. 

Summary 
·  Where possible, the structure should allow ventilation beneath the modules. 
·  Ensure that the profile of the support structure is low enough to avoid shading of 

the cells and to prevent excessive dirt build-up. 
·  Consider the possibility of external activities, such as bird nesting, causing 

damage to wiring etc. 
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*�!�.5�*#��%��.%�*!��#*�+�/%��#���.%�*&)�#���.%*%�0#�%��#��*' �<�/%6%�5�+��$%���%%*�
������!*%�2��1+%4*������)��#4%'�@.%�%�2�**#1+%5��.%���%%*� *.�!+0�1%��%*��#��%0�
#��.%#$.��*���.���� .%)�0������+%�0��������)�*.�0#�$' �
� �#*��+*��#42�������� ��
4�#���#��� .%���%%*�#���.#*����0#�#����.��!$.�!���.%��2 %���#����3��.%�*)*�%4��*�
0#*�!**%0�+��%��#���%��#���?'�

Summary 
·  Check that the inverter has been selected to correctly match the PV array, in terms 

of overall power capacity and input voltage (recommended inverter power 
capacity is around 75% of the array capacity). 

·  Ensure that the inverter selected also has a sufficiently high maximum grid voltage 
to allow operation under normal UK conditions and that it is tolerant in operation 
in the high grid voltage region. 

·  Choose a string configuration that provides a nominal string voltage in the centre 
of the normal tracking window of the inverter. 
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4�&#�$��.%��1*%�6%���!����.%#��.%�0�����%�0�#�5���0�� .%�3#$!�%*���%�6%�)�*4�++'�
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Summary 
·  Consider the potential shading sources, trees, neighbouring buildings and self-

shading, etc.  
·  If possible choose an array location and the electrical connection of the array to 

minimise the effect of shading. 
·  Aim to restrict tree height, during the whole operational lifetime of the system. 
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Summary 
·  It is highly recommended that an appropriate display unit is provided for the user 

to be able to see the output of the system.  
·  Ideally, the display unit should provide both cumulative totals of electricity 

provided and a measure of the instantaneous power output. 
·  The display unit should be placed in an accessible position. 
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Summary 
·  PV system components must be installed in accordance with the manufacturer’s 

recommendations.  
·  Attention should be paid to minimising cable lengths and to ensuring that all 

connections are correctly made and protected. 
·  Excess cable lengths should be avoided. Do not coil cables. 
·  It is important that the quality of the physical installation of the system, 

particularly the PV array is good. 
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Summary 
·  Performance levels should be recorded at installation to be used as a reference for 

the assessment of future operation. 

Summary 
·  Commissioning tests will provide the best information if they include 

consideration of the level of the grid voltage. 
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Summary 
·  Ensure that the connection hardware, particularly the meter(s), is compatible with 

the export of electricity. 
·  The receipt of payment for exported electricity should be explicit for the user. 
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Summary 
·  Ensure that the system owner/user understands that shading of the array can cause 

losses. 
·  Point out potential sources of shading to the owner/user and give some indication 

of the maintenance activities required. 

Summary 
·  It is important that there is a method of checking system operation in an accessible 

location and in a simple manner. 
·  The parameters being displayed should allow the user to see, quickly and easily, 

whether the system is operating or not. 
·  Ensure the user knows how to check that the system and encourage them to do this 

on a sufficiently regular basis. 
·  Contact details must be provided for the company/organisation that is responsible 

for attending to the system fault. 
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3 See, for example, publications on the results of the 1000 Roofs project in Germany. 

Summary 
·  The electrical circuit should be checked for output and excessive voltage drops at 

regular intervals (every 5 years is recommended) to ensure that there are no 
problems with loose connections, corrosion etc.  

Summary 
·  It is suggested that cleaning of the PV array be carried out every 5 years and more 

frequently if there is an identified source of soiling in the vicinity.  
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Summary 
·  Periodically check for damage to the PV array and the mounting system. 
·  Vandalism can be a problem: choose the site to avoid this. 
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Summary 
·  One of the most important factors in ensuring continuing good performance of the 

PV system is the engagement of the user. 
·  Information should be in an accessible format and easy to pass on to a new 

owner/user. 
·  The user display is the main interface between the user and the system and as such 

must be easy to view and understand. 
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