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On some installations, in order to increase the amount of surface area of metal used for the groundplane, the thruhulls, fuel and water tanks, and the engine are connected to this system.  It does increase the effectiveness of the groundplane, however connecting these metal parts can cause a dramatic increase in electrolysis.  I have seen aluminum tanks eaten up due to these connections, and my tank maker discourages any electrical connections on aluminum tanks. 

The lightning protection system, which is very important in waters where thunderstorms and lightning strikes frequently occur, is the last of the systems, and usually the one least understood, and most often incorrectly hooked up.  In a recent article I read on lightning, the bolt can be up to 100 million volts, with the core of electrical energy up to 1/2" thick, surrounded by a 4" channel of highly heated air.  Since lightning tends to be attracted to, and strike, the highest object, a sailboat mast makes the perfect target.  Since most of the boats have an aluminum mast, this provides an excellent conductor for the current.  If you have a wood mast, then the stainless shrouds, metal sailtrack, or the wires for lights on the mast will conduct the current.  If the bolt comes down the aluminum mast, when it gets to the base, it will seek a conductor to the water.  If there is nothing else, it will run through the wiring on the boat, or arc across the mast support post, doing who knows what kind of damage.  It is advisable to connect a battery cable sized wire from the base of the mast, using a bronze bolt through the cabin top, down alongside the inside mast support post, then directly to the hull, with a minimum amount of bends in the wire.  A 3/8" or 1/2" bronze bolt through the hull connected to this wire will discharge the electrical current, without causing a hole in the hull due to the bolt being melted by the current.  On a great number of Westsail boats, a radio groundplane plate, or dynaplate, was mounted near the mast base, and the lightning discharge wire connected to it, along with radio antenna wires, and sometimes the wires connecting all of the thruhulls.  As you can imagine, a lightning bolt would have a great time discharging up all of these conductors, and causing all sorts of problems.  I did talk to one owner who had this connection system on the boat, and was struck by lightning.  The strike was discharged, with no apparent damage, however his electric bilge pump immediately came on.  He lifted the hatch boards by the mast base, and found a 1/4" stream of water coming in where the lightning discharge wire was connected, and the bolt holding the dynaplate had been burned through.  I recommend that if you have a dynaplate, and a lightning discharge wire connected to it, you remove the wire, and at the next haulout install a 3/8" or 1/2" bronze bolt instead. 

I hope this brief discussion on the electrical systems aboard your boat has helped clear up some of the confusion and misunderstanding surrounding the 'ground' systems on your boat.  Check out your wiring, and trace and mark the wires.  Then decide if any need disconnecting, or reconnecting, to achieve the intended purposes. 
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