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RESIN: Resilient Integrated-Coupled Floating Offshore Wind Platform Design methodology
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To enhance the design and development of floating offshore renewables, in particular offshore floating wind, as commercially viable electricity infrastructure through a risk based approach allowing building resilience against extreme events


INNO-MPP: Investigation of the novel challenges of an integrated offshore Multi-Purpose
Platform
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The project proposes a multi-disciplinary approach to tackling challenges facing the integration of different offshore technologies, such as renewable energy and aquaculture, in a Multi-Purpose Platform (MPP) system allowing for manufacturing, installation, operation and decommissioning and maintenance costs of different facilities to be shared. MPPs have the potential to save money, reduce overall impact and maximise socio-economic benefits.


FENGBO-WIND: Farming the Environment into the Grid: Big data in Offshore Wind
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The FENGBO-WIND project aims to utilise the newest developments in high-performance computing, physics-based modelling and data science, to create a new generation of predicting capabilities that support the design and operation of more economical offshore wind farms, while assessing and seeking to minimise their environmental impact.


Extreme wind and wave loads on the next generation of offshore wind turbines
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Key themes that will be addressed include: the modelling of the ocean environment in typhoon conditions in potential candidate areas for offshore turbines in China; the creation of realistic environmental load time-histories on turbines; analysis of the structural and geotechnical design of turbines under ultimate state limit and fatigue loadings; and activities aimed at the establishment of long-term collaboration between the UK and China partners.


MOD-CORE: Modelling, Optimisation and Design of Conversion for Offshore Renewable
Energy
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The project aims to advance the use of virtual prototyping in the design and optimisation of ORE Power Takeoff (PTO) systems.
Advances in virtual prototyping, which involves the use of numerical, analytical and empirical models to create and validate designs before the creation of physical prototypes, can reduce the risks to offshore development through evaluation of difference performance metrics and interactions between separate system aspects. It can also address operating challenges such as availability by revealing stress characteristics and confirming the effectiveness of operational management strategies.
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Current source converters
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The manufacturing costs of generator machines and power electronic converters need to consider the key materials used and the manufacturing processes involved. With more controllable and precise manufacturing processes in modern industry, it is now possible to model the manufacturing costs using techniques including ‘roll up costing’, ‘parametric estimation’ and ‘technical modelling’ [24]. Data from comparable processes and comparable products can be used to calibrate the models and China as a major manufacturing country in the modern would provide invaluable information to derive reliable cost models which can subsequently include the effect of changing social-economic conditions in the future. Different resource materials, such as conductor, semiconductor, insulator and rare earth materials for permanent magnets as well as structure materials, needed in different designs will have different labour, energy and environmental costs to extract the from the nature. Representative scenarios can be assumed to predict the possible outcomes. 
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