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Figure A3.1. Control desk with video, 
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Figure A4.4 View from bridge. 
Mooring weight visible bottom right. 

Figure A4.5 OPD workshop area at ECN. 

Figure A4.5 The two rear sections being craned 
into the main basin.  

Figure A4.6 Joint of middle joint before model 
is wired to power and DAQ system. Note 
jackets around joints. 
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Figure A5.1 The 7th scale control 
system graphical user interface (GUI).  
Control parameters are input through a 
dialog box brought up via the 
‘supervisor’ button. 
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Figure A5.2 The full-scale control 
system graphical user interface 
(GUI) for the dynamic (non-
generation) side of the control.  
More detailed information on 
each axis can be brought up via 
the ‘Heave’ and ‘sway’ buttons. 



 22 

�� ��� �'�& ��� � �% � �� � � !�& � � % �( � ���� � � � �� � ���� ��� �'����& � % � � $ � � �"� � ���  �& ��� � �

�� ���� ��� � ��� � �� � �� � % �� � � �� �����& ��� ��� �( � ��� & �� % �� ���
��)�

�F )? �� �& � ��� � �% � �� � ����& � ��� � ��� % ��F )? �� �& � ��� � �% � �� � ����& � ��� � ��� % ��F )? �� �& � ��� � �% � �� � ����& � ��� � ��� % ��F )? �� �& � ��� � �% � �� � ����& � ��� � ��� % ��

	��  � ���� �3���� � �� ��� % � � & �� ���� ��� �����"& �  ��� � � ��� ������� � ��� ���� �"& ��*� � �� �

�� ��� �'� � � � & �( � � � � "� ���& � �� ��� �� � !!�� � �� � ��� � "& ��*� � �� � �� ��� �� ( �  � �� �

� !!� � � � �� % & � �� � � ��� � �� ���� � ����5 )�.� � � �&  �� � � � � � ��!� � �� � �� ���& � � ��� ��� �� � "�
� � �� � � % � �� � �)� ��� � � � �� � �� & �� % � �� �  � � �� � �� ��� � "�� $ �� � � % � !� � ��& � � �� �� � ��� �

�� % � � & �� �  � ��� % � ��� % � � � � �� �$ �� �� �� ��� � �� � � � & ��� � � � �  � ��� � % � "� � �� ��� �

 � � �� � ���� ��� �)���% � �� � �� # �����( � �$ � � � ���� �� ��  �� � � � ��$ �� ��� � �� "���� �� � �� � �

 � ��� � � % � ��� ���  �� � � � ���� ��� � � � "� ��� � � � �� � )���� �� � % � �� � �� $ � � � � 0 & � � ��"�� % �

% & � �� � ��� ( � � � �� � � ��� ���� "���� �3���� � �� ��� ���� �� �� � % ���� �� � � ""�  ��� $ ����� � �!�  ��

�� �� !!��� % �,� �� ��� � ��� � �� ��& � % � ���� � % )�J � $ � � � � '���� �� ""�  ��� "���� �� �% � �� � ��� � �

% � � � �� �� � �!� � �� �$ ����� # �� � � � ��� #  ��� ��� � '�� � ��� � ���� � �!� � � � �( � % ��� ��� � �� ��

� !!��� % � ( � � ��� � �� ��� � �� '�  � � � � � �� � ( � � % � �� ���� � % � �� � ��� �  � � �� # �� � "� ��� � � � ��� � �

� � �� ���� �� � $ � � � �)�	� � *�� �� ��� % �% � � � �� � ��� $ � �   & � � �� � � � � �*���� � + � � $ �� % � � � � "�

��� � �  �& � �� $ � � � �  � � % ���� � �'� � � � � � "�� # �( �� � � � � & � �� � � � �� � � �� � �'� �� �!�� � % � $ � �
� � % �� % % � � ������ �� ""�  ���� "�� � �� � �% � �� � ��*���� ��� � + ��� ����� ����5 �% �% )�

�

�

�

�

�

�

�

�

�

��� � � � �& ���� � ( � � � � ��� $ � � � � � # � �!�� � � "� ��� �  � ��� � �� � � �& � � � � "� ��� � % � �� � �

!� � ( �� �� � � % � ���� ��!� � �� �  � � �� � ��� � % � ��� � � � "� ��� � � � �� ����  � � �� � �� �� ��� �)�

� ��� � �� � � ��� �� �� � � ��� � "� % � �!�� � �  � � ""� �� � �� ��� !� � �� & �� � �� � ��!� � �� � �� �� �

�� # ������ � �!� $ � � � � !�& � � )��� ����� % �� �� �� ""� � ��$ � ��!& ���� �� �� % % � � ���� � ���� �

!� � ( �� ��$ ���� ��� ���� � �� ����5 )���� �� ��� ����!� �� �� % ���� �$ � � ��� ��� �& ��� � �)��

Figure A5.3 With coefficients set above a threshold level, control valve delays can induce 
instability in still water.  
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Figure A5.4 Heave and sway joint angles for a regular wave test of 3m and 7s period full-scale. 



 24 

�

�

�

�

�

�

�

�

�

9 �� & � � � �F )3� � � � ��� � "� ��� $ �� � � !� � � � ��� $ �� �� �� � �� �� �  � �� "� � �� � � � � � & �� � �

$ � � � ��� ���� "� D ��� � % �3��"& ��*� � �� )���� �� !!��� % � ,� �� ���� �� � ����% � � �� � % �"� � ��

 � � �� � �� �� ���� � ��� � � � � ��� $ � � �( ��  + �� � �� � � � $ ���� ��� ��� � �& � � % ��� �� � �� "� � ��
��� ��� � % � � ������ & � �� % �� � ���� �,� �� ��� # � ���( �& � �% � ���)���� �% � �� � �( � �$ � � � ���� �

% � �� � % ��� �� � �� � � % � ��� � � !!��� % ��� �� � ���� � �& � � �� � ��  � � � ( � ��� � � )����� �

!�� ��� % ������� � � � ��� & � & ��% � �� � % ��� �� � ���� � � � � � ��$ �� ��� ������ ��� #  � � % ��

��� �� � � ��� ( �� �,� �� ���� �� � �������)�

9 �� & � � ��F )> �� � ���� �!� � � �� "�� � ���� $ ��� !!��� % ���!� % � �  � �"& �  ��� � ����� �� � ��
� �)� � � ��  ��� �� "� � � � �  �� � "� ��� � ,� �� ��� % & � �� � � ��� � �� �� � � � � & �� � � $ � � � � �� ��)� ��� �

 � � ��� & � & �� % � �� � % � "& �  ��� � � ��� $ �� ��� �  � �!& �� % � "& �  ��� � � ��� �� ��� � ,� �� ��

�� ��� ����� & �% �� !!� � # ��� �� )��

�

�

Figure A5.5 Heave and sway moments for the same test. 

Figure A5.6 Photographs of the machine undergoing testing in the ECN wave basin. Left: from 
side of nose, Right: from front looking down machine. 
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