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Abstract 
The project explores direct interconnection of MRE 

devices. Research activities will include interconnection 

and power integration methodology, applicable to off 

shore wind and extension of this methodology to other 

forms of MRE e.g. airborne wind energy, wave and 

tidal. Interconnecting offshore generators and delivering 

their generated power to the grid are critical challenges 

in dealing with offshore electrical power generators. 

Because of high expenses of maintenance for offshore 

plants the reliability and economy are two important 

keys in designing a power system to transmit their 

generated power 

 

1.Introduction 
Ireland is one of the best places for generating electrical 

energy from offshore winds [1]. Interconnecting 

generators and dispatching produced power to grid is a 

big challenge in dealing with offshore MRE devices. In 

offshore wave energy devices, unlike steam or gas 

plants, the prime mover is almost uncontrollable and 

therefore their generated power is changing with respect 

to the wind or wave speed. To solve this problem 

converters are used but they are expensive and, because 

of long distances from the shore, the repair and 

maintenance expenses are very costly [2]. The aims of 

this project are as follows: 

A- Exploring the dynamic behaviour of different 

offshore devices and the impact on their output 

power 

B- Finding a reliable and economical approach for 

direct interconnecting of the different types of 

offshore generators such as Wind, Wave, 

Airbone, etc. 

C- Drawing a robust control strategy for proper 

synchronization of synchronous generators in 

different offshore device without converters. 

D- Designing a reliable and cost effective power 

system to transmit and interconnect generated 

power to onshore grid 

 

2. Research Method 
2.1. Simulation 

Large scale offshore wind Energy Park with 100 

generation units has been considered to be simulated by 

computer. Through this model we can investigate 

different methods of synchronization and 

interconnection of wind generators to find the most cost 

effective and reliable approach. As well as, this model 

will be used to test stability of system in dealing with 

faults from inside of the park and grid. In the next step, 

this park will be developed to a MRE park which is 

included various types of offshore generators such as 

Wind, Wave, Tidal and Airbone.      

 

 
 
2.2. Laboratory Test Prototype 

For testing different approaches to interconnect and 

synchronize MRE devices, a test rig is under 

construction. Also this system will be used to validate 

computer simulation results. The laboratory rig has 

been equipped with following facilities:   

- Three direct driven PMSGs  

- Electromechanical Switching Gear 

- Three 3ph Induction Motors as prime mover of 

PMSGs 

- Three Variable Frequency Inverter Drives (VFDs) 

- Compact RIO Hardware and LabView Software 

as Control and Data Acquisition System 
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