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Offshore wind farm construction,
installation methods and plant

�
Overview

1. �����������
Types of Offshore WTG Foundation  

2. ��
����������	��
The Vessels and Plant used to Install Each Type of Foundation 

3. ����
�
Subsea Cable Installation

4. �� 
�
Substation Installation

5. !"�#
Estimation Advice
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Types of Offshore Foundations

$%&�� MONOPILES

'()*+,-General sequence of operations:



./0�
Lifted 

vertical

$%��
�+,Installation Sequence of Monopile

12345 or a combination of both ...

67Drilled

89Driven

:;<=� Transported to site

>?@67
Reverse Circulation Drilling

A%�
Pile-top rig

B�C9DE6DF
Square drive-bar (Kelly)

GH�I6J
Water Flow UP drill-string

KL+MN67N�
Deadweight + hydraulic drilling pressure

OP�E��QR��F
Plate Cutters (for soft soils)

ST6UE��VWXYF
Roller bits (hard rock)

Z[V\ Harder

]^6�0’56” American Drillers 0’56”



_`abcGrouting the transition piece

_`ade Positioning the transition piece

f1ghi Tower section 1



fjghi Tower section 1

f2ghi Tower section 2



�kl� Nacelle assembly

�kl� Nacelle assembly



mnl� Final blade assembly

mnl� Final blade assembly



L�&��4o�
�
Installation of Gravity Base Structures GBS

• ��pqr�
Sea-bed preparation

• GBS4o�st
Casting GBS Structures

• :;<��=�
Transportation to Offshore Site

• uvw
�xy
Lowering in place

• z{|}~�	����
Additional Scour-Protection and Seabed Levelling

�� Nysted���1’00”– 4’35” Nysted 1’00” – 4’35”

��Cable���G���

Diver Assistance Required

��
� CABLE INSTALLATION

��&J�� Pull-through J-tubes



�����
� Installation of subsea cables

�XY��
Rock Trenching
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Offshore substation installation

��G1’

Master Marine 1’
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Installation vessel spread options – small project
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pq�� Construction vessels

±²&KI¯L£�
Towed Jack-up Crane Barge

pq�� Construction vessels

��³�����
���-´µ¯L°¶·¸0��¹º
Ship- type WTG Installation vessel – legs add to lifting stability



pq�� Construction vessels

K�KI&¯L���-»µ9�deEDPF ¡
Self-propelled jack-up crane vessel – dynamic positioning, DP

pq�� Construction vessels

L�0�¯L��� –��L��¼4o½�� �
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�
Heavy-lift crane vessel – GBS, Sub-stations, but can also install WTGs and foundations



ÀÁ�Â	ÃHPort Selection and Logistics

ÀÁ Port

•Ä�7Å-ÆÇÈÉ	ÊË Ease of access – commercial traffic and tidal range 
•ÌUÍÎ\	ÌUÏ�Ge Length of quayside & depth of water alongside quay
•ÐÑ�Ò/Ó�ÔÕÖ���×Ø�Ù\Width of any locks/ wet-basins vs vessel dimensions
•ÚÀÁ`¤����� Proximity of port to OWF

��ÛÜ� Need feeder vessels
>��Ý��“ÛÜ�”1����¶ÞßÝ���àÐÇ
Need More “feeder vessels” or larger to carry more / voyage

•¿áÖâµãä
Sheltered against all weathers.

ÖÛ�åæ���ç-
Requirements for marshalling yard:

•5è���éêÍë
Suitable large storage area
•ÌUÍì\¡Þíî��0�1…
Quayside strength capable of maximum lift or…
•
���¡wÌUÍ7à0�
Installation vessel can lift off quayside
•¡7à��=�ï"
Seabed site investigations available 
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Offshore wind farm construction, installation methods and plant


