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CLAIMS 

 

1. A system, comprising: 

a subsea inverter configured to be located at a subsea location and 

configured to receive DC power transmitted from a surface vessel of the system, 

wherein the subsea inverter is configured to convert the DC power into AC power 

to drive one or more subsea loads; and 

a cathode configured to be located subsea and coupled to the subsea 

inverter, wherein the cathode is configured to define a current return path through 

water to an anode coupled to a surface component on the surface vessel. 

 

2. The system of claim 1, wherein the one or more subsea loads comprises 

one of a pump, a compressor, a motor, an induction motor, a multiphase pump 

motor, a raw seawater injection pump motor, a separation system pump motor, 

or some combination thereof. 

   

3. The system of claim 1, wherein the one or more subsea loads comprises a 

plurality of subsea loads, and wherein the system comprises a power distribution 

system configured to receive the AC power from the subsea inverter and to 

distribute the AC power to drive each of the plurality of subsea loads. 

 

4. The system of claim 1, comprising: 

an AC power source configured to be located on the surface vessel; and 

a rectifier configured to be located on the surface vessel; 

wherein the AC power source is configured to supply AC power to the 

rectifier, and wherein the rectifier is configured to convert the AC power into the 

DC power. 

 

5. The system of claim 4, wherein the DC power converted by the rectifier is 

first filtered using a DC filter prior to transmitting the DC power to the inverter. 
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6. The system of claim 5, wherein the anode is coupled to one of the rectifier 

or the DC filter on the surface vessel. 

 

7. The system of claim 4, wherein the AC power source supplies three-phase 

AC power. 

 

8. The system of claim 1, wherein approximately 7 to 10 kilovolts is 

transmitted to the subsea inverter, and wherein the subsea inverter converts the 

DC power into approximately 2-5 megawatts of AC power for driving the one or 

more subsea loads. 

 

9. The system of claim 1, wherein the subsea inverter is enclosed within a 

subsea enclosure comprising an interface to facilitate subsea retrieval of the 

subsea inverter. 

 

10. The system of claim 1, wherein the system comprises a subsea 

production system. 

 

11. The system of claim 1, wherein the subsea inverter is communicatively 

coupled to a subsea control module configured to control the frequency of the AC 

power supplied by the subsea inverter for driving the one or more subsea loads. 
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12. An umbilical, comprising: 

an outer insulating layer; and 

 a single DC power line enclosed within the outer insulating layer and 

configured to transmit a DC power from a surface vessel to a subsea inverter to 

drive at least one AC powered subsea load¸wherein the single DC power line is 

configured to use a current return path through water between a cathode located 

subsea and coupled to the subsea inverter and an anode located subsea and 

coupled to a surface component on the surface vessel. 

 

13. The umbilical of claim 12, comprising the anode and the cathode. 

 

14. The umbilical of claim 12, comprising one or more of a control line, a 

hydraulic line, or a chemical line, or some combination thereof enclosed within 

the outer insulating layer. 

 

15. The umbilical of claim 12, comprising the subsea inverter configured to 

convert the DC power into AC power to drive the at least one AC powered 

subsea load.  

 

16. The umbilical of claim 12, wherein the DC power line is configured to 

transmit approximately 1 to 10 kilovolts. 

 

17. The umbilical of claim 12, comprising a rectifier and a DC filter configured 

to be located on the surface vessel, wherein the rectifier is configured to convert 

AC power into the DC power. 
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18. An umbilical, comprising: 

a plurality of DC power lines, each configured to transmit a DC power from 

a surface vessel to a respective one of a plurality of subsea inverters, each of the 

subsea inverters being configured to provide AC power to a respective one of a 

plurality of AC powered subsea loads¸wherein the umbilical is configured to use a 

current return path through water between a cathode located subsea and 

coupled to at least one of the subsea inverters and an anode located subsea and 

coupled to a surface component on the surface vessel. 

 

19. The umbilical of claim 18, wherein the plurality of AC powered subsea 

loads comprises one or more of a pump, a compressor, a motor, an induction 

motor, a multiphase pump motor, a raw seawater injection pump motor, a 

separation system pump motor, or some combination thereof. 

 

20. A system, comprising: 

 a rectifier and DC filter configured to be located on a surface vessel and 

configured to supply DC power to a remotely located subsea inverter; and 

 an anode configured to be located subsea and coupled to the rectifier or 

the DC filter, wherein the anode is configured to define a current return path 

through water from a cathode located subsea and coupled to the subsea inverter. 

 

21. The system of claim 20, comprising: 

an AC power source configured to be located on the surface vessel, the 

AC power source being configured to supply AC power to the rectifier; 

wherein the rectifier is configured to convert the supplied AC power into 

DC power; and 

wherein the DC filter is configured to filter the DC power prior to supplying 

the DC power to the subsea inverter. 

 

22. The system of claim 21, wherein the supplied AC power is three-phase AC 

power. 
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23. The system of claim 20, wherein the DC power is supplied to the subsea 

inverter using a DC power line enclosed in an umbilical. 

 

24. The system of claim 20, wherein the subsea inverter is configured to 

convert the DC power into AC power for driving a subsea load. 

 

25. A method, comprising: 

 receiving AC power into a rectifier circuit using an AC power source 

located on a surface vessel; 

 converting the supplied AC power into DC power using the rectifier circuit 

located on the surface vessel; and 

 transmitting the DC power to an inverter located at a subsea location 

remote from the surface vessel, wherein the inverter is configured to convert the 

transmitted DC power into AC power for driving one or more subsea loads; and 

 creating a current return path through water between the inverter and the 

rectifier circuit using a cathode and anode disposed subsea.    

 

26. The method of claim 25, comprising filtering the DC power using a DC 

filter located on the surface vessel prior to transmitting the DC power to the 

inverter. 

 

27. The method of claim 25, wherein transmitting the DC power comprises 

transmitting a voltage within a range of approximately 1 kilovolt to 10 kilovolts. 

 

28. The method of claim 25, wherein the DC power is transmitted to the 

inverter using a DC conductor enclosed within an umbilical. 


