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Challenges in the generation and transmission of 
Renewable Energy
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Enabling a low carbon economy from Marine

� Challenges to Device Developers

� Making marine technology viable

� Reducing cost to you, the customer
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� Reducing cost to you, the customer

� Supporting industry in the British Isles

� Negating risk through experience



The Generation 
Challenge 
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Challenge 



Marine Generation Devices ..

Energy conversion from Tidal or Wave presents significant opportunities 
…and challenges !

� Cost of initial development

� Commercialisation 

� Economic viability of the design 

� Survivability in a hostile marine environment
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� Survivability in a hostile marine environment



Marine Generation Devices ..
Meeting the engineering challenges

� Generation output capacity

� Robust simple design, number of moving parts

� Protection from seawater, salt, sand, weed, biological 
attack

� Bearing life, lubrication, and maintenance
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� Bearing life, lubrication, and maintenance

� Vibration and shock

� Humidity 

� Temperature and cooling 

� Anchoring , cabling and connection

� Electrical topology…AC to DC ? …Voltage ?



Marine engineering expertise 

� Reliability

� Availability

� Maintainability

� Experience

© Prepared by Graham Barlow, ABB Limited

Oct  2009 | Page 6

Azipod 
ship propulsion



The Energy Conversion  
and Transmission 

Challenge
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Challenge



Power Conversion

P

Variable 
Voltage & Frequency

Fixed
Voltage and Frequency
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DC Link

Gen Grid



Electrical conversion and connection    
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Subsea – Transformers and Switchgear  
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Subsea – Transformers and Switchgear  
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Subsea - engineering expertise – conversion 
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Grid compliance - engineering expertise 

� Compliance to regulations at the 
point of grid coupling 

� Voltage support to a grid fault 

� Power factor correction

� Harmonic filtering

� Resonance damping 
Substation

Main 

transformer

STATCOM 

transformer
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Static Reactive Power Compensation

� Resonance damping 

� Provides very dynamic lagging and 
leading reactive power



The Delivery 
Challenge 

8GW of Round 1 & 2 
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8GW of Round 1 & 2 



Offshore Configuration for North-West
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Offshore Configuration for The Greater Wash
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Offshore Configuration for The Thames
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Construction of AC Offshore Platform
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Cable Technology
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The Challenge to 
Scale up

25GW by 2020 
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25GW by 2020 



Potentially 25 GW Round 3 Offshore Wind

� In addition to the current Round 
1+2

� Very large offshore wind farms 
500MW+

� Significant distances from shore 

� Offshore transmission grid 
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required



Scottish Territorial Waters Offshore Projects
16 February 2009
Crown Estate awards development rights 
on 6GW Scottish offshore wind power 

ID Site Name Company Capacity (MW)

1 Solway Firth E.ON 300

2 Wigtown Bay DONG Wind 280

3 Kintyre Airtricity Holdings 378

4 Islay Airtricity Holdings 680
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5 Argyll Array Scottish Power 1,500

6 Beatrice Airtricity/SeaEnergy 920

7 Inch Cape NPower/SeaEnergy 905

8 Bell Rock Airtricity/FluorFluor Ltd 700

9 Neart na Gaoithe Mainstream Renewable 360

10 Forth Array Fred Olsen Renewables 415



Proposed HVDC Offshore Round 3 Connections

� Individual HVDC 
connections proposed to 
connect large offshore 
windfarms 

� Interconnection onto Europe 
possible

� Cable connections on land 
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� Cable connections on land 
will help avoid planning 
issues

Source Crown Estates



The Next Generation 
of Offshore Grid 

Technology 
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Technology 



Troll A Platform

Norway Sweden

UK

� Troll A delivers gas to Kollsnes 
from all the field platforms

� 70km offshore 

� 47% of Norway’s gas reserves

� 28% of Statoil’s total own 
production (oil and gas)
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production (oil and gas)

� Biggest offshore gas field in 
production providing 15% of 
Europe gas.



� Total weight: 678 500 tons

� Total height: 472m

� Above water 103m

� The largest man made structure moved 
across the surface of the earth as a 
complete unit

Troll A Platform
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Troll A Platform
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Lista

BP Valhall Power From Shore Project

293kM
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Valhall

293kM



Valhall HVDC Light Module
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BorWin Alpha
Offshore HVDC Light 
Windfarm Connection  
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Windfarm Connection  



400 MW 
Offshore converter

BorWin Alpha, 400 MW HVDC Light
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75 km land cable

125 km sea cable

400 MW converter

First HVDC Wind 
Power Connector

Contract      Sep 2007
Completion Nov 2009



� Topside weight approx 3000t
(incl. 800 t ABB equipment)

� Size approx 50 x 33,5 x 22 m 

BorWin Alpha, 400 MW HVDC Light
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� Jacket 1500t 

� Height 62 m, 

� Sea level to topside 20 m



BorWin Alpha, 400 MW HVDC Light
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BorWin Alpha, 400 MW HVDC Light
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BorWin Alpha, 400 MW HVDC Light
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BorWin Alpha, 400 MW HVDC Light

© Prepared by Graham Barlow, ABB Limited

Oct  2009 | Page 36



BorWin Alpha, 400 MW HVDC Light Land Station
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BorWin Alpha, 400 MW HVDC Light Sea Cable
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Traditional AC Transmission Requires 3 Cables
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HVDC Requires Only Two Cables
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Cross Section 
1000MW +/-300KV 

Land Cable 



Conclusion : Offshore Technical Challenges and Risk
Management

� Technical Risks

� Significant experience exists in offshore working and 
construction from the oil industry.

� Considerable electrical experience has been gained 
from Round 1 and 2 in the British Isles

� Technology exists to connect the very large Round 3  
offshore wind projects.
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offshore wind projects.

� Non Technical Risks

� Regulatory and commercial issues present potential 
risks particularly for supply chain planning.

� Capacity to deliver in a global market (renewables are 
happening everywhere)

� Minimising environmental impact



Borwin Alpha Video 

� Start 

� Run 4 minutes 

� Thank you
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