Bringing Shore Power aboard

Connecting shore power, 230 Volts AC, to a boat raises other issues.  One of the most important is galvanic corrosion.  When you connect your shore power lead to your boat, you are making three connections simultaneously, the phase (or live), the neutral and the earth (or ground).  The problems arise from the earth connection.  The purpose of the earth connection is to give a low resistance (technically low impedance) path for an AC current to flow in the event of a fault.  This prevents metal parts on the boat becoming "live".  Because the earth wire is ensuring that a large current will flow in the event of a fault, to blow a fuse or trip a breaker, it is vital that its integrity is maintained.  

If the earthwire is removed there will be no path back to the shore supply for current which ends up on metal surfaces which are electrically bonded together, battery charger enclosure, engine, gearbox, drive shaft, propeller etc.  This in turn leaks current into the water, which can cause death by electrocution to anyone swimming in the area or to anyone on the pontoon who comes into contact with any "live" parts on the boat.

Because the earthwire plays such a vital safety role, it cannot be disconnected.  But the earthwire causes problems with corrosion on boats.  When you plug into shore power, you are connecting a wire from earth (the metal legs of the pontoon) through the cable, onto

the boat and onto the engine/gearbox/shaft combination.  The last piece required to complete a circuit is the seawater.  If you remember from physics experiments, insert two dissimilar metals in an electrolyte, lemon juice (in our case seawater) and a current will flow.  Dissimilar metals would be the pontoon, steel covered in zinc and bronze from the propeller.  The seawater carries metal ions from the boat, removing metal, to the pontoon, depositing metal. The earthwire allows the completion of the circuit.  To overcome this problem, we have to prevent the earthwire carrying DC current but ensure that it can still carry AC current to ensure correct operating of the circuit breakers and other safety devices.

There are two ways to do this, an isolating transformer or a galvanic isolator.  A galvanic isolator is a device that allows AC current flow, but does not allow DC current to flow.  Remember, it is the DC current which does the damage.  All boats with a shore power lead connected should have a galvanic isolator.

An isolation transformer allows connection of the shore AC to the boat, but there is no direct connection between this and the boat's AC circuits.  The AC on the boat is induced through the windings of the transformer.  If the boat is going to cross the Atlantic, maybe doing the ARC, the isolation transformer is the preferred option. When you get to the other side, where 115Volts is used, the transformer can be changed over to accept 115Volts, but will still

output 230Volts, thus allowing the use of European AC equipment.

Shorepower connections to a boat should be made with proper outlets, intended for the purpose.  There are two types in common usage, the American one with the flat pins in the socket and the European type with the round pins.  The American type, I believe is an inferior product.  It relies on smaller cross section flat pins for its connection, these often come loose and due to lack of pressure on the pin, burn out.  The connectors are usually yellow in colour, some have a stainless inlet.  The European ones are blue in colour denoting 230V. The inlet may be blue in colour or stainless steel.   I have come across a few boats where a socket

(female connector) has been mounted on the boat and the shore power lead has two plugs (male connector), one on each end of the lead.  This is highly dangerous as once the shoreside connection has been made, you now have a live plug with exposed pins.  Contact with these pins will result in electric shock, if contact is made between the live pin and the neutral pin, and you are wearing deck shoes (a good insulator) there will be no current flow to earth to trip the RCD (formerly Earth Leakage Circuit Breaker).  This can result in a finger becoming stuck to the two pins until it burns away!  

The fixed connector must be an inlet (male pins) and the lead end connecting to it a coupler (female connector)  

