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1. IntrOd UCtion Power converters onshore Power converters offshore
Grid
The United Kingdom has an enormous tidal energy resource that is ——
estimated to be 50% of Europe’s total [1]. However tidal energy’s cost is still too
high to allow subsidy free operation. One area for cost reduction is the electrical Power Converters

subsystem of the tidal stream turbine. It has been shown in the MeyGen Phase 1a m_h@ 7 | e m h —_—
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project, the largest full scale deployment of tidal turbines so far, that the greatest
cause for down-time was due to the
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land. This can be achieved with a more
reliable power converter, which is able to

be located off-shore inside the turbine, Figure 1 — MeyGen Phase 1a causes of downtime

see ﬁgure 2. clearly shows the that power converter unit (PCU)
is the greatest cause for downtime. [2]

transports the power from all turbines to _ _ Stator :
B Turbine m PCU mGrid W Weather q Control rotor

rotor 3. MEthOdOIOgy

Simulink is used as it allows simple implementation of
differential equations that model the behaviour of dynamic mechanical
_ nput rotor and electrical systems. A stepped input torque was applied at the
designed to operate as

a power splitting device by rotor and a stepped reference point for the speed of the control rotor

controlling the speed of the outer IS used.
rotor (control rotor) with a
machine. [4]

Figure 3 —
A Magnetic Power
Split Device can be

2. Project Description

This project seeks to investigate a novel energy conversion subsystem of a tidal
turbine centred around a more reliable power converter, reducing the subsea cabling
costs and making tidal energy a more competitive energy source. A Magnetic Power Split
Device, figure 3, within the mechanical to electrical power conversion process enables the
use of a power converter shown to be 5 times more reliable than the type of power
converter currently used for tidal turbines [3]. The device is derived from the recent
viability of the concentric magnetic gear, offering highly reliable gearing. A diagram of the
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system is shown in figure 4 along with an example of the power flows in the turbine.
Aim: Show through simulation that the novel energy conversion system allows
the tidal turbine to function as required, correctly Contro"ing the mechanical Figure 4 - A diagram of the tidal turbine, including a MPSD allowing for a direct connection between the PMSG and the
d electrical sid f . t ti grid. A partially rated converter controls the MPSD and the system. The graph shows how the power is split between the
ana electrical siaes ror maximum power extracton. MPSD and the PMSG over the flow speed range. The converter can be designed to be as low as 15%.
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