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CLAIMS 

 

 

1. A method of modifying a ballast water system having a ballast tank 

connected to a source of seawater, comprising:  5 

connecting an inlet of an electrolyzer to the source of seawater,  

connecting an electrolyzer outlet to an inlet of a degassing tank; and 

connecting a controller to the electrolyzer and to an oxidation reduction 

potential sensor disposed downstream of an outlet of the degassing tank, the 

controller configured to regulate an operating parameter of the electrolyzer to 10 

achieve a target oxidation reduction potential (ORP) value in a range of from 

about 200 mV to about 1000 mV in the seawater to be introduced into the 

ballast tank. 

 

2. The method of claim 1, wherein the target oxidation reduction potential 15 

value is in a range of from about 500 mV to about 750 mV. 

 

3. The method of claim 2, and connecting the degassing tank outlet to an inlet 

of the ballast tank. 

 20 

4. The method of claim 3, further comprising connecting the degassing tank 

outlet to the source of seawater. 

 

5. The method of claim 1, wherein the oxidation reduction potential sensor is 

disposed upstream of a filter connected between the source of seawater and 25 

the ballast tank. 

 

 

6. The method of claim 1, wherein the source of the water comprises a sea 

chest fluidly connected to a shipboard cooling system. 30 

 

7. A shipboard water treatment system on a ship in a body of water, 

comprising: a source of water containing at least one chloride species; a filter 
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fluidly connected to at least one of the source and the body of water; a ballast 

tank fluidly connected downstream from the filter; a sensor disposed to 

measure and transmit a measured signal representative of an oxidation 

reduction potential of the seawater; a biocide source disposed to introduce a 

biocide into the ballast tank; and a controller disposed to receive the 5 

measured signal from the sensor, and configured to generate and transmit an 

output signal, based at least partially on the measured signal and a target 

oxidation reduction potential value in a range of from about 200 mV to about 

1,000 mV, to the biocide source to regulate a rate of introduction of the 

biocide into at least one of the ballast tank and into water to be introduced 10 

into the filter. 

 

8. The shipboard water treatment system of claim 7, wherein the target 

oxidation reduction potential value is in a range of 650 ppm to 750 ppm. 

 15 

9. The shipboard water treatment system of claim 7, wherein the sensor 

comprises a gold-tip electrode. 

 

10. The shipboard water treatment system of claim 7, further comprising a 

second sensor disposed to measure at least one of a free chlorine 20 

concentration and an oxidation reduction potential of water in the ballast tank. 

 

11. The shipboard water treatment system of claim 10, wherein the second 

sensor is disposed to measure and transmit a second measured signal 

representative of at least one of a free chlorine concentration, total chlorine 25 

concentration, and an oxidation reduction potential value of water to be 

discharged from the ballast tank. 

 

12. The shipboard water treatment system of claim 11 , wherein the controller 

is further configured to receive the second measured signal, and to generate 30 

a second output signal based at least partially on the second measured signal 
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and at least one of a target free chlorine concentration, a target total chlorine 

concentration, and a second target oxidation reduction potential value. 

 

13. The shipboard water treatment system of claim 12, wherein the second 

target oxidation reduction potential value is in a range of from 200 mV to 5 

500 mV. 

 

 


