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 � ���  � �� � � 	�	� ��� ��
�� � � �� � � 	�� ��� � �� ����� � �� � � � 	�� ��� �
� � � � �� ��� � �� � ���� �
 	� � �� � ����� � �
�  �	�� ���� � � � ���	���� � �� � ���
 � �� � �� �� � � � �� �� �� �� � � � � �	� ��
� � � � � � �� � � � �� � � �  � �	
 � �� � �
� � � � � �	�� �� ��� � � � 	�� !�	��� 
 � �	� ���
� �� �� � � � �	
 	�� ���

 � �� � � � � 	� ��� � ��  �	�� ���� ��� � � � �
� �� �� � � � � � �� � �	�
 � ���� � � 
 	�� �	���
� � � �� "� �� ����� 	� �� � �� �� ��� � � �� �� � � ��
 � �� � � �� � ���� � �� 	� � ���� ��� � � � 	�� �
� � � � �� �� �� �� � �� � � ����# �� �� � ��
��� �� � � ��� � ��� 	� �� �� �� � � ��� � � � � ����
	���� � �� � !�$ � � � � �� �� ��� � �� � � �� �����
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%& �� '($)� �*�+�$, � �� - �# ,%& �� '($)� �*�+�$, � �� - �# ,%& �� '($)� �*�+�$, � �� - �# ,%& �� '($)� �*�+�$, � �� - �# , ����
.''� �%- # *� �*$�.� �� $.''� �%- # *� �*$�.� �� $.''� �%- # *� �*$�.� �� $.''� �%- # *� �*$�.� �� $����

%# - � �/�%# - � �/�%# - � �/�%# - � �/�0000�%- '1 $*� �(# 2 # .$�%- '1 $*� �(# 2 # .$�%- '1 $*� �(# 2 # .$�%- '1 $*� �(# 2 # .$($2 � �# 2 � ��2 )� #($2 � �# 2 � ��2 )� #($2 � �# 2 � ��2 )� #($2 � �# 2 � ��2 )� # , , # � �'2 ��))� $), , # � �'2 ��))� $), , # � �'2 ��))� $), , # � �'2 ��))� $)����
����

*� ��� � � ��� � � � � 3��)4%546 6 76 846 6 46 6 �
� - 2 �� � � � � 3�6 94:8;�

����
*� ��� � � �� � ���*� ��� � � �� � ���*� ��� � � �� � ���*� ��� � � �� � �������
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� � � � � � � � � � � �� � 	� � � � 	�� �� 	�� � � � � � ��
� � �� � � � � 	� � � �  ��  �� � � � � � ��� � � �� � ��
� � � �� � �� �� � � � � �� 2 � � � � �� �
- � �� � � � �� � $�� � � � � %� � � � � � � � !�
� � 	� � � 	�� � � �� � � � � � � � + � � � �
$�� � � � � )� � �	� ���� � � � � 
 	� � �� � �� �
= � � � � � ���� � > � � � ��� � � 	�� �� 	��
� � � � � �� � � � � �� � �� � � �� �� � � � � ��� � � �� � �
� �� � � � � �� �� �� � � ��� � 	�� � � � ��� � ��
�� � �� � � �� �� � � � � �� � � �+ � � � �$�� � � � �

)� � �	� ����

�
�
�
�
+	����% � �	�� � � �56 6 9�
? �*� � � ��*� � � � 	� � ��56 6 9�
�
�
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���� � �  � �	� ���� ��� � �. 	� ����� � �  � �	� ���� ��� � �. 	� ����� � �  � �	� ���� ��� � �. 	� ����� � �  � �	� ���� ��� � �. 	� � ����

# � � 	� 
 	�� �� � � � �� � � � �	� � �	���� � �� � �	� �!�	���� ��� �	� ��� �� �� � � � � �	� ��� ��
� � � �� 
 � ��� 	� �@%& A��� ��� � ��	��� � � ��� �	���	��	�� ��  ��� � � � �� � ��	� � �� � �� �� �
� ��� � �	�� 	�� ��� � �%& �	��  ��� � �� ��� �� � � �� ��� � 	��	��� �� � � 	� ��� �	� � � � �� ���� � � ��
	��� � �  � 	�� �� ��� � ��� � � �� �� � � �	��� ��� � �� � � � � �!�� ��� � 	�� �� � � �	� ��!�� � �	� �� ��!�
	���� ��� ���� �� ��� � 
 	� � �� � � � � �	� ���� �� ��� � �� �� � � � "B  � �	�� ��� � 
 	� � ��  	���� ��
� � � 
 	�  ��� > � � � 	� �� � ��
�
� � � �. 	� � �	��� 	� � � �� ���� � � ���  �� � � 	�	� �!�� �  �	�� �� ��� � 	� �	� ��!�� � 
 � �� � � ��!�
� � � �	� ��!� �	�	�	� �!�� � �� ��� ����� �� �� �� " �� �������� 	� ���� �� � � 
 	� � �� ���  ��	�� �� ��
� � � ���� ��� � � ��  ���� � �� �� �� � � ��� ����  � � � � ��� � �� � � � �� ��� �%& ��  	�� 	�� �� � � =� � ���
# ��� �  � � ��� ��� ��� � � �	� � ��	���� ��� �	� ���  	� � !�	��	��� ��� �� ��	��� � � ����� �%& ��� � � 	� �	������
�
< � �� � �� ���� � �� � � � ��	� �+	� �� �� � 	� ��/�@� +� A!��� � �. 	� � �� 	� ���� �� � � � � � � � ��	
 � �� �
�	� �� � ����� � �� 	� � �� � �� � �� ��	�� � ���� � ���� � � ��� �� � �� � � � � ��� � �� � � ��	���� ��	�� �%& �
�� ��� � ������� � �� � � �� � ��� �� � � �� � � ��  � �	� � �	� ���� �� ���� �� � � � ��� > ���� � � �	� � � �� ��� �
%& �� � � =� � ��!�� �� ��� �  �� ��� � � � �� � � �� � ��� � � �� � �� ��� �� � � �� � � ���� �� � �� � �	��
� � �= �� �	� ��� 	�� ��� � �� �� �� � � ��  � �	� � �	� ���@�� � �)� � �	� ��/6 A������� �  �� �� ��� �� � �
�� �� � ��� � ���� � �. 	� � �	��� � � � � � 	�� ���� �� 	� � � �� ��� � ��� ���� ��� � � � ��	� �
	���� ��� �	� ��!�	�� ��� � �� � 
 � �� � � ���� � �� �  �	�� �� ��� � 	� �	� ��!�� � �� � � ��� � ��� ��
	�� 	
 	�  � ��	���� ��� �	� ����C � � � 
 � � !�� � �� �� ���� � �	�� � ��� � 	�� � �� � � �� � �� 
 � ����� �
�	�� �� �	���� ��� �	� ����
�
� � � �. 	� � �	��	���� � �� � � ����� � 	��� � �  � � ��!�%� � ��/!��� �  �� ��� ��� � � � ��	� ��  	�� 	�� �
	��� � � � �	� ��	�� � �!�� � 
 � � 	�� �� � � =� � ��� � 
 � �� � � � ����� � �  � � ��� �� � � � � �	�� �� �� �
� � 	��� �� �� � ��(� � � ��� � � 	�	� �� � �� 	���� ���� ��� � �� � � � � �� ���� � �	� �!�� � � �� � � � �� � �
� �� �� � � � � �	�� �� � ����� 	���� � �� � 
 � � � � �	��%� � ��5�@�� �� � ��  � �	�� � � �� � � �� �56 6 9A��
%�� � �� �� ��� ��� �� ��� � ���� 	��. 	� � �	��� � �� � �� ���� � �%& ��� ��� � �� �� � �� 	�� 	���� � �
� +� ��� � � �� � � � � ��	��� � � �� 	�� �� � � 	� �� �� �� ��� � �� �� �� � � � �� � 
 � �� � � ��� ��� � ��� � � �
� � � � � 	�� �� 
 � 	�� � �� !�� � � � 
 � � �� � ���� ���� � �� � 	�� 	� �� ��� 	��  ��� � �� � � � �� 	�����	���
� � � �� ��
�
< � � � � � �  �� ��� ��� � �� +� �. 	� �< � � � � � �  �� ��� ��� � �� +� �. 	� �< � � � � � �  �� ��� ��� � �� +� �. 	� �< � � � � � �  �� ��� ��� � �� +� �. 	� � ����

� � 	��� � � ��� ���� � �.� � � �%� � � �	� � �. 	� � �� � 
 � ���
�� � �� � � �	�� � ��	���� � �	���� ��� �	� ��� ��� � 	� "
� � ��� � �� � �%& ��� ��� � ��	��� � � � ��	� ��� ��	�� ���
*� ��	� � � � � �� �� > � � � 	� �� � �� � ��� � � ��� � 	�� � �
�� � �  � � ��� � � � � � � ��� � � �� � 
 � �� � � ��!�	���� ��� ���
� �� �� �� � �� ���	�
 � �
 � � �	���� � �� � � � � � � � � ��
� � � �� � > �� ���� � �� 	� � ��� 	
 � ���� � � ���� �	��	� ��
�� � � 	�� ��� � �� � �� � �� ��� � � =� � ��!�� � 	� � �	�� � � � �
� �� 	� � �
 � � 	� �� �� ��� � � � � � �	� �3�� �  �� �!���� ��!�
�  �� � �� � �D�� �� �� 	��� � � ����� � � ��� ��%& �
�� ��� � �3�%& ��	�� �!��� � 	�� �� �!�� � �  �� �!��� � ��
 �	�	�� �
 � � 	�  ��	��� � � � �	� ��� � �� � � ����

                                                 
1 The PV DFT (Photovoltaic Domestic Field Trial), funded by the New and Renewable Energy Programme of 
the DTI, comprised the installation of more than 470 PV systems (totalling over 750 kWp) in a wide range of 
domestic building across the UK. 

��������	
���
�����
���	�	
�	
���

� Over 470 dwellings benefited 
� Over 740 kWp of PV installed 
� 28 sites 
� 16 new-build, 11 retrofit, and one site 

including 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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*� ��� ���*� ��� ���*� ��� ���*� ��� �������

�
���� � �  � �	� ���� ��� � �. 	� � ................................................................................................ 4 
< � � � � � �  �� ��� ��� � �� +� �. 	� � ........................................................................................ 4 

/ %- '1 $*� �%, # 2 2 �2 ............................................................................................................ 6 
/�/ � � � �� � � =� � ���� � � .................................................................................................... 6 
/�5 , � � � ��� � �  �� �	� ���� �� �� � � � �	� � � ......................................................................... 8 
/�E - � �	� � ���� � �� ��� �	� � ........................................................................................... 8 

5 %& �)F )� $(�� $)�.2 ........................................................................................................... 9 
E �2 )� # , , # � �'2 �# 2 � �*'((�))�'2 �2 . ............................................................................. 10 

E�/ .� �� � � ��	�� � ��� � �� �	�� ��� �C G )........................................................................ 10 
E�5 <  	�� 	�� �	���� ��� �	� ��0�� � �� � � ��	�� � �............................................................. 10 
E�E <  	�� 	�� �	���� ��� �	� ��"��	�� "�� � � 	�	� �	�� � � ..................................................... 11 
E�7 $�� � �� 	� � ��	���� ��� �	� �........................................................................................... 15 
E�; *� � � 	��	� �	�� .................................................................................................... 16 

7 .- �� �*'2 2 $*� �'2 �# 2 � �$H %'- � ..................................................................................... 17 
7�/ � � � �� �� � �� 	� 	�� �� � � �� ��� ��� � �� �� �� � 	� �� � ��� � �	� ��� � � � 	��	� �� ............ 17 
7�5 .�	� �� � ��� � �	� �.................................................................................................... 17 
7�E $> � � � ���� � 	����� �� �- � �� � � � �� ��'� �	� � �	� ��*� � �	�	� � �� ��@- '*�A ................ 17 
7�7 (� �� � 	�� ��� ��� � ��  ��  �..................................................................................... 18 
7�; '
 � � 
 	� � ................................................................................................................ 19 

; )F )� $(�*')� )................................................................................................................ 20 
9 '%$- # � �'2 �# 2 � �(# �2 � $2 # 2 *$ ..................................................................................... 22 

9�/ )� ��� � �� � 	��� �� �� � .......................................................................................... 22 
9�5 $��� � �	
 � ��� ��� � �� � � � � �	� �................................................................................ 22 

: (# H �(�)�2 .�%$- +'- (# 2 *$ ........................................................................................... 24 
I *# )$�)� � � �$) ................................................................................................................. 26 

I�/ 2 � � � � ���� �.� � � ��%� � � ......................................................................................... 26 
I�5 *� ���*� � ���@.� � � ��, � �� A!�2 � ��	�� � � � ............................................................ 27 
I�E +	� �� �� � 	� ���< � ��� �� ............................................................................................... 28 
I�7 %� �� � � � � �  � � �C � � � �!�$� ���# �� �	� .................................................................. 29 

8 *'2 *, � )�'2 ) ................................................................................................................. 30 
/6  +� - � C $- �.� �� # 2 *$ ........................................................................................................ 31 
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//// %%%%- '1 $*� �%, # 2 2 �2 .- '1 $*� �%, # 2 2 �2 .- '1 $*� �%, # 2 2 �2 .- '1 $*� �%, # 2 2 �2 .����

/�//�//�//�/ � � � �� � � =� � ���� � �� � � �� � � =� � ���� � �� � � �� � � =� � ���� � �� � � �� � � =� � ���� � � ����

'�� �� ���� � �� � � ��� � �� ���	���� � �� � �	
 � � � �� ��� ��� ��� � �	
 � �� � � =� � ��	���� � �� � � =� � ���� � � ��
���� � �� � � ��� ��� � � �� � ��	����� ���� � �� �	� ��!�� � 	��� � ��� � � �� � !�%& �� � ��� � � �� � !�� � "
� � ��� � � �� ���� �� �� � �	� � ������ � 	��� 	���
 � � � �� � � � �� 	�� �� ���� � ��� � � 	�	� ��� ���� � �
� � � =� � ����
�
# ���� � ��� �� � � ���� � � ��� � ��� �� �� � � ��� � ��� �  �� � � 	� ��� ��� � ��� � � ���� � � �� � ��� � ��� !�
� �� ��� �� � � � �	���� ��� �� � � �  ��� � ��� � �"��� � � �%& �B  � �� ��� > � � � � ��� � � �� ���� � �
J� �� � � ��� � � � �J�� � � � �� �� � � � ��� �� � 
 � �� � � ��� � �� �� ��� �� � � � � � � �� � � �� � ��� � � ����
�
- � �� � ��	� 	�	�	� ���� � � ��� �� � �	� � ��	�	� � �� �� �� ��� � � �� � �� ���� � �
 � � � ���� � ��� ���� � �
� � � =� � ���� � 	��� 	���� �� � � ��� � ��� � �� ��	� ��� � � � �� � ��� � �� � �� � ��� � � �� 	�� � � �� 
 � 	� � � �� � �
� � �� �� � ��� 	���� !�� �  �	�� �� 	�	�  � �� 	�� � � � �� � ��� ��� � �� 
 � � � ���� � � =� � ����� � � ��� �� �
� �� ���� �  �� �� � �� � � � �� � �	��� � �= �� �	� ��� 	�� ��� � �� � �
 � ��	� �� ��� � � =� � ��� �� �!�
	� � ��	�� 	�� �� � �� ��	� ��� � � � �� � ��� ��� � � � ���� � � ��� � 	��� �  �� !��� � �� > � � � �� !�� � � � � ���
� � � �� � � ��� � �%& �� � �  �� ��� � � �	�� � � � �� �� �� � � �� �� � �� � ��	� 	�	�� �	��	���� �� � � � �� � �
� � 
 � � ��# ��� �� ��� ��	�� ��� � �� � �� ��	� ��� ��
 � �� � �	�� !�� � � ��� � 	�  ��	��	��� �� �� � � �� � � �
	��� �  �� ��� � � ��� ��� ��� � ��� � 	�� �� � � � � � � ��
�
��
 � �
 	�� �� ���� � � �	� ��� ��� � � �� �� ��� � ��	� �� �� ���� � �� � 
 � �� � � � ������ � � �� �� � � ���� � ��
�� � �� � �� ��	� ���� � �� 	� �� � ���� �� 	�� ��	��� 	�	� 	�� � �� � ��"� �� ��� � ��� � 	��	� ��� � � �
� � 	�	� � ��	��� 	�	� 	�	�� �� � � 	�	� �� ��� � ����� �� �� �� � 	�� ��� � ��� � � � �� � � � 	�� �
� � �� �	� ��� 	� ��� � � �� � 	��� 	�� � ��+� � �� > � � � �� !��� �� �� � �	
 � � 	� ��� ��%& �� B  	� � � ���� 	���
� � � ���	��� � � 	�	� �� ��� � ���!�� 	�� � � ��  � ��� �� � �� � ��� �  �� � ��� ��� � �� � � � � � � � � �� ��� � � � �
� � ��� � ��� � � ��� �� � � � �� � � � �� �� ���	�� ��� �� � � � 	
 � �� � � � ���� �� �	���� � �� � � �� � � ���� � �
� � ����  � �	� ��� � � � � ���	��� � �� � � � !�	��� � � �� � ��� � � ��� � � ��� �� � �� � � �  �� ��� � �%& �
� � �	
 � � � �� �� �� � � 
 	� � �� � � � � � � 	� �� ���� � � � � ���� � � ��� ��� 	���� �  �� �� � �� �"�	�� !�
�� � � � � �� ��� � � �� �� � � ��  	�� 	�� �� � �� � 	� ��� �� ��� �  � � � �	��� � � � � ��� �� 
 � 	� �� � �� ��	� ��
� � � � � � �� �� 4� � ��� � �����
�
(� 	��� 	�	�� �� � � � �� � � � 	�� �� � �� �	� ��� 	� ��	��� �� � � 	� ��� �	� � � � �� ���� � � ��
�� � � �	� 	� ��!�	�� ��� � � �� ���� �� 4� � �� �� � �� 	� 	� ��!�� � � �	���� ��	�� �� ��� � � �� �� � � ��� � ��	��
 ��� � 	�	� � ��� ��� � � ��� � � 	� �� � "� � � � � �	� ��� �� �� � � � � 	���	��� ��� ��	� ���� � �� �� � � � ��� ��
� � � =� � ���� ��� � � �� � ��� � � � �� � ��� � ��� �� � � ��� � �  � �	��� �� � ����  � �	� ��� � � � � � � � � �
� �� �	��� �� � � � �� � � � 	�� �� � �� �	� ��� 	� �	��� � 	��� 	�� � ��� � �� �� � �� � � ��� �� � �� � �� �
 � � �
� ���	���� �� � ��� �� � � 	�	� �� ��� � ��!��� � �� > � � � �� � �	�� �� �� �� � � �� � ��� � � �� � ���� B  	� � � ���
�� � ��� � � �%& �� B  	� � � ���� 
 � ���� �  � � ��� � � �� � � ��� ��� � ��� � � �� � ��� �� � ��� ��
�
�� � � ��� ��� � ��� � � ��	�� �� � �� � � � �� 	���� � �� �� ��� � �	���� ��� �	� ���� � � �� � �� � � ���� � �  � � �
�� �� � �� � 
 � � !�� �� �� 	���� � �� �"�	�� ��� � �  � � �  ���� � �� � � �� �� � � � � ��������� 	��	���� ���� � �
� � �� !�� �� � � ��� � 	�	�� �� �� �� � �� � 
 � � �� � � � � �  � � ���� �  �� �� � �	��� �� � � ��*� "� � � 	�� �	� ��
	��� ��� �	� � � � �� ���� � � ��� � ��	� 	�� �� ��� � ��� � � ��� � � � � ���� � ��� ��� � �� � 	��� 	�� � ��
'�� �� +� ��	�� �� � � �� � � � �  ��� � � �� � ��� ��� � ��� ��� ��� 	�� �� � � � �� � �� � 
 � � �
� � � � � �  � � �!�� � 	� � ��� � ��� �� � ��	� � � � � �� �� � � 	�	� �� ��� � � � ��� � ��� � �%& �� � ��� � � �� � �	��
�� � 	�	�� �� �� �� � �� 	�	�� �� � � � ��
�
+� � ��� � �%& �	���� ��� �	� ��@� � � �	�  �� � �� ��� � ��	�� � �� � � ��A!��� � �	� � � ��	���� �� � � �� � �� �
B  � �	�	� � �� � � �� � �� � � �	��� ��� �� ��� �� � �� 	� 	� �!�� � � � 
 � � ��� 	��	��� �� � � � �� � � � 	�� �	� ���



7 

.� � � �� � � �  �	� � �	� ��� � �� � � ��� � � �� ���� �� �� �� � �� 	� 	� ��!�	�� � � 	�� �� � 	�� �� ���	�� �
� ���� � ��� � � ��	� � ��  � 	�� �	���� ��� �	� �!�� � �� ���� �� �� � � ��� � �� � � � � ���� � � ��� � �������
� � � �� � �� � ��	� �� ��� ��� � 	��� ��� �� � �� 	� 	� ���� �� � � � � ��  ���� � �� � � � � �	� � ��	���� ��� �	� ��
� ��� �� � � �"� �  ��� � ��� ��� � ��+� � ��� � � � �� � � � � � � 	� ��� � 
 � �� � � � ���� � � =� � ��!�� �� � � � �
�� � �	� ��	���� � ��� � �� � 	��� � ��� � � �� � ��� �� � � �� � �� � � �� ���� �� �� �� � �� 	� 	� ���� 	�� 	���� � �
� � � =� � ���� � � ��� � ��� � �� � � � � �	� � ��� �� �� �� � �� 	� � ��� � � � ��� � �� � � �	
 � �� ��< � �� ��� �  �� �
� � � �� � � ��� � ��  	� � �� � �� ��� �%& �� �� 	�� � � !� � � ��� �� � � 
 	� � � �� � ��� � �� � � � � �� �
� � �� � ��	� �� ��� � �� � �	� ��� �� �� � � �� �� ���� � ��� ��� � ��# ��� ��� �	
 � �� !�	���� ��� �	� ��� � ��
� � �� � � � 	� � ��  ��� � ��� � �%& �� � � �	� � !�� � � �� 	���� � 
 � ��� � �� � � � � � � 	� �� �� ��� 	��� � �� �� �
�� � 	�� � �� � � � � ����� � � �� � � � � � � � ��� � � ��� 	���� � � � �� �� ��� ��� � � � �� � � � � �� ���� � �� ��!�
	�� � � 	�� ��� � ��� � � �� ���  	�� 	�� �� � � � � � � � � !�� � ��!�� �� �� �	� ���� � � �� � � �� � ��
�
����� � � ��� ���� � 	�	�� �� � �
 � ��	� �� ���  	�� 	�� �� � � � � ��!�� > � � � 	� �� � �	�� 	� � �� ���� � ��	��
	��� � ��� � ��� ��� � 	��� � � �� ����� �	���� ���	��� � � � �� � �%& ��� ��� � �!�� � �� � � ��� � ���	�� �
� �� � �� 	� 	� ��!�� ��� � � �	�� ��� 	������ � � ��  � � ��� �� � � ��� �� � B  	� � ��.� �� � � ��� !�� � � � � �
� � � �� ���� � � �� � � ��� 	
 � ��� � � � � � ��� � 	�	�� ��� � � ���  �� ��� � ��	���� ��� �	� ���� � ���
�� � � �� �� !�� � �� � � �� 	� � � �� � �� � 
 	�� �� ��� �� � �� 	� 	� ��� ���	�� �� ���� � ��� � � ��	� � �����
�� � 	�	�� �	��� � � 
 	� � � �	��	��	� � � � �� ����� �� � � � �� � � ��� � ��� ���� � �� 
 � ����� � � � ��� ��� �� ��
� � � �� �� � � 
 	� 	�� ��� � ��� � 	�	�� ��� �  �� �� � � � �� � � ��� � � �� � � 	
 � �� ���	� � !�� � ���
� � � � � � � � �� �� �� � 
 � �� �� ��� � ���� � B  	� � � �� ��� � �� ���
�
� � � �	� � � � �� �� � �� ��� � 	��� 	�	�� �� � � � �
� � � �  �	� � �	� ��� � ��� ��� � �
� 
 � � � � � � � �	�� � !�� � � �	�  �� � �� �� � � � � �
� ��� � ��� � � �� �� � � �� � � �� ��%& �	��
� � 	�� �	��� � �  � � � �	��� ��� � �
� � ����  � �	� ��� � � � � ����+� 	� � � ��� �
� � � 
 	� � �� 	� � "B  � �	�� �	���� ��� �	� ��
� � � � �� �� �� � � � �� �� 	�� ��� � �� � � � � � �
�  	�� 	�� ��� � � �  �� �	��� ��� ��� � �� �� � ��� �
� � � � �� � � �  �	� � �	� ������	��� � � � �
� � � � �	� � ��� �� �� � � ��� � ��� � ��	�� � �� � �
� �� ���� � � �	��� �� � � ��� �� � � � � ���� �� � ��
� � �� ��	� ��� � � � �� � ����
�

�
2 � � � 	� � 	��0�� ��� > � � � �� �� ��� � � � �
� � � � � 	�� �	� ��� 	�� �� �� �� � ��� ��	��

� � � � � � ��� � � �� � � =� � ���	�	�� � � �� � � � � �
� ���� � � �  �� �� � � �	�	�� �� � ��	� � � � � �� �

�� 
 	�� �

�
�

Summary 
• Define responsibilities at the start of the contract. 
• Ensure contractual arrangements are efficient and effective and all work for the 

project is included in the contracts overall. 
• Have one organisation or person overseeing the whole project. 
• Ensure good co-ordination between PV installers and other trades. 
• Maintain continuity of contract workers or provide training on handover. 
• Consider site/component security and insurance. 
• Plan the logistics well. 
• Set in place contingency plans that can be adopted should something go wrong. 
• Disseminate information from PV companies to other groups within the build 

team, and beyond. 
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Summary 
• Check that the products are suitable for the context in which they are to be used. 
• Check adherence to the relevant local regulations/practices. 

Summary 
• Consult with residents from an early stage to gain support for the installations. 
• Adopt appropriate consultation process for residents. 
• Make access requirements/site disruptions (e.g. scaffolding) clear to residents. 
• Ensure that residents understand the basic operating principles in relation to their 

property, especially here key-card or coin operated meters are in use.  
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Summary 
• Risk assessments and method statements must be supplied by the PV contractor. 
• Standard H&S procedures for building construction must be adhered to. 

Summary 
• Site BOS components in accessible areas if possible, but where they will not be a 

nuisance. 
• Ensure that the PV supply and installation is correctly scheduled into the main 

build programme. 
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�� �"��� �� � � � ���
�

Summary 
• Inclusion of the PV system in the conception/design process as early as possible 

will ease its progress and keeps costs lower. 
• Always aim to complete the installation before the properties are occupied, access 

is a major issue and can cause substantial delays/add additional costs. 
• Take steps to reduce the opportunity for vandalism. 
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Summary 
• Do not make assumptions about the strength of existing roofs. If there is any doubt 

or concern a detailed survey should be carried out by a structural engineer as part 
of the project feasibility work. 

• Positioning of the array on the roof needs to take account of loading, particularly 
for older, refurbished properties. 

• Roofing layout may have changed during construction; if there are any doubts 
regarding the layout of the roof structure, a system that offers maximum flexibility 
should be considered. Similarly in older buildings it should not be assumed that 
roofing timber is necessarily square, nor that it has retained its squareness over 
time. 

• The availability of replacement roof tiles should be considered – damage may 
occur during installation. 



14 

�

E�E�7E�E�7E�E�7E�E�7 - � � �- � � �- � � �- � � �""""� �  ��� � ��� ��� � ��� �  ��� � ��� ��� � ��� �  ��� � ��� ��� � ��� �  ��� � ��� ��� � ������

- � � �"� �  ��� � ��� ��� � ��	�� � � � � � � �� �
%& �� � �  �� �4�� � 	�� �� ��	��� ��� � � 	�	� �
���  � � � � �� � �� �  ��	�� ��� ��� � ��  ��
�� � ��	�� ��� � � �  � ��	���� � � �� � �� � � 
 � �� � �
� ���� � �� � � ��� � 
 � � 	�� ��� � � � � �� � � ��� �
�� � � 	�	� �	�� � ���� � ��� � �� ��� � � ��� ��
�� ��� � �� �� � � ��� � ���� � �� � �� � � ��	�� � ��
�� �� � �� � � 
 � ��
� ���

< � � � � ��- � � � �0�� � � �"� �  ��� � �
� � �  �� ��

E�E�;E�E�;E�E�;E�E�; )� � � 	� �4� �  � �� �� �� L � � �)� � � 	� �4� �  � �� �� �� L � � �)� � � 	� �4� �  � �� �� �� L � � �)� � � 	� �4� �  � �� �� �� L � � �����

����� � � �� � �� �!� � � ��� �	���� �"� � �
 � ��	� �� ��� �  �	�� !��  ��� � "� � � � �� �� ��4� �� ���
� � �  �� ��� ��� � �� ��� ��� ��� �	
 � ��� ��� � ��� � 	� � ��� � � �"� �  ��� � �� � ��	�� ��� ��� � ��� � � � �
� � � �� ��� �� �� � ��� � ��� � 	� �
 	� � ��	� � � � ��� ���� � ��	�� �@�� � �� 	� � � � ��� ���� ��� � 	�� �
� � � � A��� � � �� � 	��� � � � � � � � �	���� � ���� � � �� � � �� ��� ��
 � � � ��� � � � �� � �  �� �!��� �
� � � � � � � � ��� � � �� > � � ��	
 � ��� �� � � �� � � ��$> �� � �� � � � ��� �  �� ��� � � � �� � � �� � ��� � � ��� � � ��
� � �� �	�� ��� � �� �� � �  �� ���  � 	�� ��� � ��� � � �� �	� �!���� � � � � �� �� �	���� ��� �	� ������	��
� ��� �
 � � � �	� � � � �� ����� � ��%& ��� � 	�� �� �� � �	
 � � 	� ���� ��	�� ��� �  �� �� �� � � ��� � �� �� �� �� �
� > � � 	�� � �� ���� � ��	� � �� ��� � �	
 � � � !�� ��� � 	�� �� � � � � � � �� � �  �� ���� �� � �� � � ��� � �
	� � � � 	� �� �� ��� � � �	��� � � �	� ���� �  �� �	�� � � � �� ��� > � � 	�� �	� ���� � �� �� ��� � � �� � � ���� �
�� � ��� � ����� � � �� ���� � ��� � 	�� �� �� ���� 	��� 	���� � � � � ��	��� �� �� � � �� � � � �	�� �� 	�� � �� �
�� � �	���� ��� �	� ������� �"�	�� ���� � � � � �	��� � B  	� � � !�	��� �  �� �� ��� �� � �� � 
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Summary 
• Consider allowing increased ventilation of the PV panels/tiles, if feasible, and the 

effect that this will have on the installation process. 
• Installation methods for PV tiles are different to conventional tiles and specific 

safety issues of working with DC electricity need to be considered for these 
systems. 
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	��� �� � � �� �� �� � �� 	�� ��� � � ��	�� �� �� ��� 	��	��� �� � B  	� � � � ��� �� � � ��� � �� � �� 
 � ���
� �� 	�� � � 	�� �� � � � � � � �� � �	� ���, � � � ��	�� �� ��� � ���� � �� � �	� � ������ �� � �	��� � � � � �
� �� �� � �� 	��� � ��� � ��� � �� 	���� ��� � � � � �� �� � �� � ��	� �� �	��� � �� �� ��� �� �� � �� B  � ���
� � 	��� �� �� � �� � B  	� � � � �����# � � � � � � 	� �� ��� � � ��	�� �	�� � � � �3�� � ��	�� ��� � � ���� ��
� � � � � �� � � �� �� � ��� � �	� ��� � 	��!�� � �� � �� � �	�	� �!�� �� �# *�	�� �� �	� ���� 	�� � D��� ��� � �
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� � ��� � ��� � �� 	����
�

Summary 
• Confirm that the supplier/installer has taken special measures to mitigate against 

breakages, i.e. suitable protection of edges and surfaces of laminates, until 
installation. 

• Confirm the warranty arrangement, i.e. module replacement at no extra cost 
should breakages occur at any of the installation stages.  
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Summary 
• The contract should define the responsibility for commissioning and ensure that 

commissioning procedures are in place. 
 

Summary 
• Installation must comply with all of the appropriate standards. 
• Installers should always aim for the highest quality of general installation, e.g. 

wiring should be clipped and tidy. 
• Electrical continuity of the PV modules/tiles should always be checked on 

installation. 
• Appropriate labelling, according to the standards, must be put in place. 
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Summary 
• Adequate and effective liaison with the DNO and electricity supplier is important. 
• Ensure that the DNO is notified and the contractor responsible for doing so is 

defined at the start of the project. 
• Residents, especially tenants, should be contacted at the start of the project. 

Information provided should advice on the benefits of PV in general and 
specifically on how to export electricity and obtain the associated financial 
benefits (mentioned above).  
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Summary 
• Handover documentation should be provided that outlines visual checks that can 

be made, general problems and solutions including contact details for more serious 
concerns. 

• An easy to understand and accessible system display, i.e. showing instantaneous 
power generation, should be part of the overall PV system. 
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Summary 
• Site the array to minimise the effects of shading. Shading sources include both 

structures and vegetation and self-shading from other parts of the building. 
• Consider the potential for shading increase during operation, i.e. tree growth. 
• The design should allow for ventilation of the modules where possible, as elevated 

temperatures reduce system efficiency. 
• If the arrays are installed as part of a larger building programme, significant 

soiling of the panels can occur. The panels should be cleaned once all adjacent 
building work has been completed. 

• The quality of the work in terms of the installation, wiring and associated building 
work will have a direct impact on the quality of performance of the system so 
good workmanship should be ensured. 
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Site summary 
• Private development – Bryant/Taylor 

Woodrow & Persimmon 
• New build, both roof mounted and roof 

integrated 
• 12 properties, 17 kWp total rating 
• Redland PV 700 tile system and BP 

Solar ‘Sun in a box’ modular system 
• Installation - SunDog and Windsund 
• DNO – Scottish & Southern Energy plc 
• Commissioned June 2004 
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Site summary 
• Nottingham Community Housing 

Association 
• New build, roof integrated 
• 22 systems, 34 kWp total rating 
• BP Solar 85Wp (BP585) mono-

crystalline  
• Installation – PV Systems 
• DNO – East Midlands Electricity 
• Commissioned April 2002 
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Site summary 
• Northern Ireland Housing 

Executive 
• Retrofit, roof mounted 
• 3 blocks, 30 flats, 51 kWp total 

rating 
• BP585L Solar laminates  
• Installation: BP Solar 
• DNO: Northern Ireland Electricity 
• Commissioned March 2003 
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Site summary 
• Nene Housing Society 
• New build, roof integrated 
• 14 properties, 25.8 kWp total rating 
• United Solar ‘Solar shingles’ 
• Installation – Solar Century (local 

roofing/electrical contractors) 
• DNO – Eastern Electricity 
• Commissioned March 2003 



30 

8888 ****'2 *, � )�'2 )'2 *, � )�'2 )'2 *, � )�'2 )'2 *, � )�'2 )����

����� �  �� �� � �� � � � � � � � � � ��� � ��� � � �� 	�� �� � � � �� � � � �	� � �� ��� ����	� � ���� �  �� �
� � �� � ��	� � � � � �� ��� ��� 
 	�� �� � �� � � ��� � ��� �� � ����# ��� ��� > � � � �� !�� 	�� 	��� �� �
�	�� �� ���� � �� +� �	��� � ����  �� ��� � ��� � � � � ��� � ��	� � � � �	� ��� �� �� � � �	� � �	� ��� ��
� � � � �� � � � �	� � ��� � ��� ��� � �	���� ��� �	� ��� � 	�� �� � � � �� �� � �� � � � � �� ���� � � �  �� �
� �� � �	�� ��� � ��� �� 	�� ��� �� � �� � � � 
 � � �� �� ��� �  � 	�� �� � � � � � �� � � ��� � � �� !�
� � � 
 	� 	�� �� � ����� 
 	�� ��� �� �� � �  � � � �� 	��  � �	� ���� �� � �	� � �����
�
%& �� � ��� �� � � � � �� ��� � �� �	����� ��� � �� � �  � 	� � �� ���� � ��  	�� 	�� ��# ��� � 	� � ��
� �  �� � � �� "�	L � �	���� ��� �	� ��� ��5��  � �� 	��!�� ��� 
 � � � � � !��  ��� �� � �� 	� 	�� �� 	����
� � � � ��� �E6 K !�� ��� � 	�� ��� � � �� �� ����� � � ��� �� � �� 	� 	�� �� � 	�� ��� � ��� ��� � �	��
� � �� � � �	�� ��� � 	��� 	����� 
 � �� ��� ��	� � �� � �97;� � �� ��� � � � � ��� 	� > 	� � �@*'5A�
� � 	��	� ���� � � � �� � � � ������� 	� � �
 	�	� 	�	�� �� ��� � ��%& ��� �� � 	�� �� � � � � �� ���� ��
� � �� � � � �� �� �� � � � �	��� � �� � � ���� � � ��� ��� ����� � ����� 
 � � ��� � �� � ����� � �� � � ���
� � � � ���� � �� �� � � ��  � � �� > � � � 	� �� � �� � ��� � � ��� � �  �  �� �� � �	���� 	���	� �� !�
� � 	� � �� 	���� 	� ��� � �	��  ��� � �� ��	��� � ��	� � ���� �� � � � �� �� �	� � � � 
 � ���
�
�



31 

/6/6/6/6  ++++� - � C $- �.� �� # 2 *$�� - � C $- �.� �� # 2 *$�� - � C $- �.� �� # 2 *$�� - � C $- �.� �� # 2 *$�����

• < - $�� 	� � ���H 46 ;�(� � � � �	� � ��	���� ��� �	� ��� ��� � � �"� �  ��� � �
� � � �� 
 � ��� 	� ��� ��� � ��0�� � �< - $� � ��� � ��� � � �

• < - $�� 	� � ���7I8� 	�� ��� � � ��� ��� � � �"� � �� � �� � � �� 
 � ��� 	� ��� ��� � ��"�
� � � �< - $� � ��� � ��� � � �

• < � 	�	�� �)�� �� � � � ��� � � �	�� �"�� � � �� �	"� �� � � ��� � � � �

• � � � � � �� � ���� ��� � � � � �� �� ����  ��� � �@� � �A3�%� � �� 
 � ��� 	� ��	��
<  	�� 	�� �3�. 	� � ��� ��� � �	���� ��� �	� ��� ��%& ��� ��� � �!�� � �4% � �� - 2 �
6 54:II!��

• � 	��� 	�  �	� ��2 � �� � � � �'� � � � �� � �@� 2 'A�	��� � � � �	� �3��
o %& �� � �� � � �	�� �"�� � � �� 
 " � �� � � � � !��
o '�� � � �� � � �	�� �"�� � � �� �� � � �� � 
 � � �

• � � � � ��	� �+	� �� �� � 	� ��@� +� A� � � �	�� �@�� � �� � �� � � �� � �� 	�� � 4�� � � �	� � ��
	��� � � � �	� ��� ���� � �� +� AD�
� � � �� �	�� � 
 � � 4� � �� � � � �� �4� � �� � R 9�/� �� �� �

• $�� � �� 	� 	�� �# ��� � 	� �	� ��@� � � �� �� � �� 	� 	�� �� � � � � A�"3�� � � �$�� 	�� � � 	�� �
- � � � � � � �� � �	� ���

• $- �.IE�"�$�� 	�� � � 	�� �- � � � � � � �� � �	� ��.IE4/3�- � � � � � � �� � �	� ���
�� � ��� � �� � ��� � �	� ��� ���� � ��"�� � �� �� � � � � � � � �� � �� � � �� ���@ � ��� �/9�� �
� � � �� � � �� A�	��� � � � ��� ��� 	�� ��  � �	� ��� � "
 � ��� � � �� 	��� 	�  �	� ��
�� �� � � � ���$�� � �� 	� 	�� �# ��� � 	� �	� �!�56 6 E��

• $- �.;83�$�� 	�� � � 	�� �- � � � � � � �� � �	� ��.;84/3�- � � � � � � �� � �	� ���
�� � ��� � �� � ��� � �	� ��� ��� � � � � � � � �� � �� � � �	�� �� �� ����� ��� � ��  � �	� �
� �� � �� 	� 	�� �� � � �	� ��J�� 	��� 	�  �	� ���� ��� � ��$�� � �� 	� 	�� �# ��� � 	� �	� �!�
/88/!�# � � �� � � ���2 � �5�/88;�

• � � � �.� � � � ��)� �� � �$�� � � � �)� � 	� �� !�$� � �� �!�1 � � � ��G �1 � � � ��56 6 ;3�
%�� ��	�� �� �� ������ ��	�� �%� � �� 
 � ��� 	� �)� ��� � ��0�# ��  	� � ��� � �
	���� ��� � !�� � � � 	�� � ���� �� �� �� 	�� � ��D��

• .�� � ��� �� � �� 	� 	�� �� � � �	� ����	��� � � � �	� �3�
o � � � �� � � � �� �� � �� 	� 	�� �� � � !��
o � � � �� � 	� � � � � � ��� � � �

• C � � ��� �G �)� �� �� �$> � �  �	
 � �� � � �	�� �@�� � �� ���C G )�� �� �*� (�
S*� ����  � �	� ��@� � �	� ��� �� �(� �� � � � � ��A�- � �  �� �	� ���/887T�
	��� � � � �	� ��D�� � � �� �� �� � 
 � � �

• �$$� 	� 	�� �- � �  �� �	� ���"�� � B  	� � � � ������ � �� �� � �� 	� � ��	���� ��� �	� ��3!�
/9�� �$� 	�	� ���< )�:9:/!�56 6 /��

• � � � �%� � �� � �G �(� � � �)�� � D�$� � �� �� � ��56 6 ;3�� � �	� �	�� �� 	�� �)� �� � �
%� � � � �0�# ���  � � � �� � � � ��� � ��  	�� 	�� �	��� � � � �� � �� � � �� 
 � ��� 	� ��
@< �%& A!��

• '� %(�0�%�� ��	�� �%� �	� � �)�� �� � � ���55�@%%)55A�� �� �%�� ��	�� ��� � �

- � �� � � � �� �$�� � � � D�# �*� � � � �	� ��. 	� � ��� �%%)55�� � �� �� 
 � 	�� � �� �� ��
4� � � �� � � � �� � 
 � � ��

�
�
� 	�� �� 	� � � 3� 	�� �� 	� � � 3� 	�� �� 	� � � 3� 	�� �� 	� � � 3�� � 	��.� � � �%� � � �	� � �. 	� � �� � ��� � � ��� � � �  � � � �� � �� � �� ��� > � � � 	� �� � �
� � 	�� � ��� � � ��� � �%& �� +� �� ��� � ���� ���� � �� 	� � � �%& �� � � � � ���C � � � 
 � � !�	��� � � ���� ��
� � � � � �� ���� ��� > �� ��	
 � �� � 
 � � �� ��� � � �� ���� � �	���� ��� �	� ���� � �� ��� > � �  ��	
 � �



32 

� � 
 	� � �� ��� ���	���� ��� �	� ��	�� � ���� � � ��  �� � ����� � � � �� � � �� � ��� � � � � ���� �
� � �� � ��	� 	�	�� ��� � �	�� � ���� ��� � 	�� � �� � � � 	����
�
� � � �� � �� � � � � ���� ���� � �� +� �� � ��� � � � 	� � ��  �� �� � � �� � ��� � � ��� ��� � � ��� ���� � �� � ��
2 � � �� �� �- � �� � � � �� �$�� � � � �%� � � � � � � � ���� � � �
 	� � ��� �� �= � � � � � ����
� > � � � ��� � �	���� 	��� � �  � � ���� � � ��� � �� �� ���� � �� � ��� � � �� � �� �� �� � ��� ���� � � ��� � 	�� �
� � ��� � ���� � �� �� ���� � �� � ���� � 	��. 	� � �� � ��� � � ��� � � � � � � � �� ��� � � � ���� ���� � �� � ���
$
 � � � �� ��� � ��� � ��� � � ��� � � � ��� �� �� � � ��� � ���� � �	��� � � � �	� ��� 	
 � ��� � � � 	��	��
� � �  � � �� ��  ���� ��� � � ��� � �� � ��	� 	�	�� �� � ��� � �� � � � � �� � �� � ��� � �� � �!�< - $�� �� ��� � 	� �
� � ��� � � � � �� ��!��� � �� �� �� � � � ��!�� � 	��	� ���� � �� 	��� � � 	�� ���� �� � � ����	���� � ��
	��� � � � �	� ��� �  �� � �� � ��� � �	� � �� � �� � �� �� � � � 	�� ��

�


