ELECTROCUTION:

Ohm’s Law:   V=IR  or  I=V/R



W=IV

V is for Voltage, the pressure behind the flow of electrons.


I  is for Amps, the current or flow of electrons.


R is for Ohms, the Resistance to a flow of electrons.


W is for Watts, the work power produced by the flow of electrons.

Electrocution, or death by electricity, is caused by a significant current (Amps) of electricity passing through vital organs of your body. Death can occur with as little as 0.03 Amps (30 milliamps) of  electricity passing through the heart and disrupting the electrical circuitry of the heart.

Normally the skin of your body provides 2000 to 50,000 Ohm’s of resistance to the flow of electricity. Under the skin (through a wound, burn, or sharp probe) the resistance  is much less, about 500 Ohm’s.

As seen by looking at the relationships in Ohm’s Law, the potential for electrocution increases with increasing voltage, decreasing resistance, resulting in increasing amperage 

Why isn’t someone electrocuted by the electrostatic discharge of electricity (10,000 to 30,000 volts or more) as when rubbing shoes on a carpet?  Electrostatic electricity generated in this situation involves a miniscule number of electrons, so no significant current or amperage is generated to kill you. There is no CAPACITY for a large flow of electrons.  However, a bolt of lightning has plenty (large capacity) of electrons and easily destroys tissue and kills individuals.

A car battery provides 12 volts DC, pretty low voltage.  However, the current it can provide is about 240 amps. The car circuitry (starter motor wiring, inside of battery, connecting wires) has a resistance of about 0.05 Ohms (12 v / 240 amps = 0.05 ohms). The power delivered to the starter motor is 2880 watts ( 12v X 240 amps = 2880 watts). If you grab both terminals of a car battery, the resistance of your skin (2000 ohms or more) will drop the circuit current to 6 milliamps (I = 12/2000 = 0.006 amps), not enough to feel or injure you.  Take that same battery and use sharp probes to stick into the chest under the skin to a lower circuit resistance (500 ohms) and now you can be harmed (24 milliamps).

So, a Computer that is plugged in and turned on will not electrocute you when touching any of the boards or chips inside the case because you are dealing with low voltages (12 volts or less),  and high skin resistance (2000 ohms or more) which limits the amperage.  But you can get electrocuted by touching inside the power supply or hot wires of an on/off switch to the power supply, because now you are dealing with electricity from the wall outlet with 110 volts and  a 15–20 amps  (1650-2200 watts) source with a large capacity of electrons (your local power station grid). Your skin resistance may not be enough to protect you.  Other sources of a large capacity of electrons are inside a laser printer (high voltage fuser with capacitors), and inside a CRT monitor ( cathode ray tube with high voltage and capacitors that can store electrons for several weeks, even when the monitor has been turned off).

Therefore, the following rules exist for your protection from electrocution:

· Even though you won’t electrocute yourself handling boards and chips inside the case, you should always disconnect the computer power plug and have the computer turned off.  This will prevent shorting out boards and chips causing damage. Also, with older AT style computers, the wires connecting the power supply to the power on/off switch on the case are “hot” if the computer is plugged in and if mishandled you can be electrocuted. Newer ATX style computers don’t have this danger.

· When handling computer parts inside a case, use only one hand. Do not wear a grounding strap. This makes it less likely for electricity to pass from one hand, through the heart, and out the other hand in the event of an electrical short somewhere. 

· Do not open up the power supply casing, or any power supply of any device while connected to a wall power outlet.

· Do not open up any monitor at any time, even if not plugged in.

· Do not open up any laser printer while plugged in.

