






































 

CLAIMS 

 

1. An electrical power and energy storage system for a wind turbine installation 

vessel including: 

a Jacking VFD DC Bus; 

a Thruster VFD DC Bus connected to the Jacking VFD DC Bus; 

at least one energy storage module connected to the Jacking VFD DC Bus; 

and/or to the thruster VFD DC Bus 

at least one motor module connected to the Jacking VFD DC Bus, the or each 

motor module including an AC jacking motor, an AC non-jacking motor, a DC to 

AC motor inverter module (MIV) for providing variable frequency drive (VFD) 

control of the AC jacking motor and AC non-jacking motor, and a change-over 

switch for alternatively connecting the MIV to the AC jacking motor or the AC 

non-jacking motor, the MIV being adapted to alternatively provide VFD control of 

the AC jacking motor or the AC non-jacking motor when connected thereto by 

the change-over switch; 

wherein regenerative energy generated by the AC jacking motor or AC non-

jacking motor of the or each motor module is transferrable though the MIV of the 

motor module to the Jacking VFD DC Bus and/or to the Thruster VFD DC Bus, 

and subsequently to the or each energy storage module. 

2. An electrical power and energy storage system for a wind turbine installation 

vessel according to claim 1, wherein the energy storage module includes an 

Energy Storage System (ESS), and a DC to DC Converter connecting the ESS 

to the Jacking VFD DC Bus and/or to the Thruster VFD DC Bus. 

3. An electrical power and energy storage system for a wind turbine installation 

vessel according to claim 1 or 2, further including at least one DC power source 

connection for connecting the Jacking VFD DC Bus to supply DC power to an 



external MIV for VFD control. 

4. An electrical power and energy storage system for a wind turbine installation 

vessel according to any one of the preceding claims, further including at least 

one DC to AC power connection including a DC to AC motor inverter MIV for 

connecting the Jacking VFD DC Bus to an external ac motor for speed control. 

5. An electrical power and energy storage system for a wind turbine installation 

vessel according to any one of the preceding claims, further including at least 

one DC to AC connection for connecting the Jacking VFD DC Bus to an AC ship 

services consumer Bus, the DC to AC connection including a DC to AC Inverter 

of fixed frequency and a transformer. 

6. An electrical power and energy storage system for a wind turbine installation 

vessel according to any one of the preceding claims, wherein the Jacking VFD 

DC Bus is configured as a DC ring Bus  

7. An electrical power and energy storage system for a wind turbine installation 

vessel according to claim 6, wherein the DC Ring bus is be operated as fully 

closed ring bus or partially closed ring bus or fully opened independent island 

buses.  

8. An electrical power and energy storage system for a wind turbine installation 

vessel according to any one of the preceding claims, wherein the system 

includes an AC Bus, and one or more generators connected to the AC Bus, the 

AC Bus is connected to at least one Thruster Module, the Thruster Module 

comprising at least one AC to DC converter  connected between the AC Bus and  

the Thruster VFD DC Bus, at least one DC to AC inverter MIV connected to a 

thruster AC motor, and a DC Interconnector connecting the Thruster VFD DC 

Bus to the Jacking VFD DC Bus.  

9. An electrical power and energy storage system for a wind turbine installation 

vessel according to claim 8, wherein the system further includes a thruster 

transformer connected between the AC Bus to the AC to DC converter within the 

Thruster Module. 



10. An electrical power and energy storage system for a wind turbine installation 

vessel according to claim 8 or 9, further including at least one Thruster VFD DC 

Bus connected energy storage module including an Energy Storage System 

(ESS), and a DC to DC Converter connecting the ESS to the Thruster VFD DC 

Bus. 

11. An electrical power and energy storage system for a wind turbine installation 

vessel according to any one of claims 8 to 10, further including as an option, at 

least one AC Bus connected energy storage module including an energy storage 

system (ESS), a transformer, and AC to DC converter. 

12. A method of controlling an electrical power and energy storage system for a 

wind turbine installation vessel, the system including: 

a Jacking VFD DC Bus; 

a Thruster VFD DC Bus connected to the Jacking VFD DC Bus; 

at least one energy storage module connected to the Jacking VFD DC Bus, 

and/or to the Thruster VFD DC Bus; and 

at least one motor module connected to the Jacking VFD DC Bus, the or each 

motor module including an AC jacking motor, an AC non-jacking motor, a DC to 

AC motor inverter module (MIV) for providing variable frequency drive (VFD) 

control of the AC jacking motor and AC non-jacking motor, and a change-over 

switch for alternatively connecting the MIV to the AC jacking motor or the AC 

non-jacking motor, the MIV being adapted to alternatively provide VFD control of 

the AC jacking motor or the AC non-jacking motor when connected thereto by 

the change-over switch; 

the method including: 

connecting the MIV within the or each motor module to either the AC jacking 

motor or AC non-jacking motor depending on the motor that is being used at the 

time to thereby provide Variable Frequency Drive (VFD) control to the connected 

AC jacking motor or AC non-jacking motor; and 



further enabling regeneration energy generated by the AC jacking motor or AC 

non-jacking motor of the or each motor module to be transferred though the MIV 

of the motor module to the Jacking VFD DC Bus and/or to the Thruster VFD DC 

Bus , and subsequently to the or each energy storage module. 

13. A method of controlling an electrical power and energy storage system for a 

wind turbine installation vessel according to claim 12, the system including an 

AC Bus, and one or more generators connected to the AC Bus, wherein the AC 

Bus is connected to the Jacking VFD DC Bus via a Thruster Module, the Thruster 

Module comprising the Thruster VFD DC Bus, at least one AC to DC converter 

connected to the Thruster DC Bus, a DC to AC motor inverter MIV connected to 

a thruster AC motor, and a DC Interconnector connecting the Thruster VFD DC 

Bus to the Jacking VFD DC Bus, and at least one AC Bus connected Energy 

Storage Module including an energy storage system (ESS), DC to AC Inverter 

and transformer connected to the AC Bus; 

wherein the method includes storing energy delivered from the AC Bus to the or 

each AC Bus connected Energy Storage Module during a low load period of the 

system, and supplying the stored energy from the AC Bus connected Energy 

Storage Module during a peak load period of the system. 

14. A method of controlling an electrical power and energy storage system for a 

wind turbine installation vessel according to claim 13, the method including 

storing energy delivered from the AC Bus through the or each thruster module to 

charge the or each Jacking VFD DC Bus connected Energy Storage Module 

during a low load period of the system via the DC Interconnector Bus connection, 

and the supplying of the stored energy from the or each Jacking VFD DC Bus 

connected Energy Storage Module to the Thruster VFD DC Bus to the thruster 

ac motor during peak load period of the system via the DC Interconnector. 

15. A method of controlling an electrical power and energy storage system for a 

wind turbine installation vessel according to claim 13 or 14, the Thruster Module 

further including a Thruster VFD DC Bus connected Energy Storage Module 

including an Energy Storage System (ESS), and a DC to DC Converter 



connecting the ESS to the Thruster VFD DC Bus, wherein the method includes 

the Thruster VFD DC Bus connected Energy Storage Module collecting 

regenerative energy from the thruster, jacking and/or non-jacking motors and 

later discharging its stored energy to thruster motor and jacking and non-jacking 

motor.  

 

 


