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LESSON:  Introduction

Today almost every worker relies on electricity in the workplace from lighting to operating complex machinery.  Unless the power is off and we can't preform our routine jobs, we never give electricity a thought, but working with electricity means you take risks daily.

Whenever there are possible electrical hazards to people, equipment and property, your personal safety depends on understanding and practicing three things:

1.  Basic principles of electricity.

2.  Safe work conditions and procedures.

3.  Correct response to emergencies.

This covers key points about basic principles of Electricity.

Electrical Circuits

One way to describe how electricity works is to compare it with water, since they both share common traits.  

In a plumbing system.  Water under pressure moves at a rate of floe that depends on the resistance cause by the water pipes.

Using a mathematical formula, you can calculate the number of gallons of water per minute that will flow through any size pipe at a given pressure.

Electricity acts in much the same way.  Whether you have a simple electrical circuit or a complex electrical systems with thousand of circuits


a.  Voltage, which is electrical pressure, moves electrical current, or amperage, at a rate of flow that depends on the "impedance" or electrical resistance caused by the wires or other  electrical pathways.


b.  Electrical resistance, or impedance, is measured in units called ohms.  As with water, the exact relationship between pressure, flow and resistance can be calculated mathematically using a formula known as "Ohm's Law."  

It looks like this:


I = E over R


I = CURRENT IN AMPERES.


E = VOLTAGE (electrical pressure).


R = RESISTANCE.

Current which originates at the source is reduced in its flow by resisters which can include any electrical appliance, such as a lamp.

Conductors and Insulators

Electricity flows easily through some materials and is blocked by others.

1.  Insulators have a very high resistance to the flow of electricity and are used to cover wiring and other electrical components.

2.  Conductors have low resistance to electricity and are used for wires, switches and electrical connections.

3.  Semiconductors can change their resistance to act as either a conductor or an insulator and are used to make transistors and computer microchips.

Electrical Potential

1.  The magnitude of current flowing from an energy source is the source's electrical potential.  Only when two unequal potentials are connected by a conductor is a circuit created.  Circuit direction is affected by the universal law which says that electricity always flows from a higher to a lower voltage potential.

2.  Electricity may take multiple paths and it will flow through all possible circuits, but the greatest amount of current will flow through the path of least resistance.

3.  This is a key point in electrical safety since the human body is made up of water, chemicals and materials that make it an excellent conductor.

4.  Because the passage of electrical current depends on simultaneous contact between two different voltage levels, 

any part of your body that accidently bridges the gap creates a new electrical circuit and you may provide the path of least resistance.

5.  Bridging the gap between two different voltage levels with any part of your body results in an electrical shock.

6.  Electrical shock is the magnitude of current flow that passes through you when you are situated in an electrical circuit.

Grounding and Guarding

One of the most important and least understood points in electrical safety is the use of grounds and other circuit protection devices.

1.  Grounding is the act of providing a previously determined safe path for stray electrical currents.

2.  A properly installed ground offers a low resistance channel of electricity to the ground.  The most familiar type of ground is a lighting rod.  It attracts dangerous electrical energy and conducts it harmlessly to the ground.

3.  Since 95% of all ground faults are caused by malfunctions of equipment and electrical systems, tool casings, machine enclosures and other conductive materials that surround electrical lines must be safely grounded.  Double casings and properly installed grounding connections help keep stray current and electrical leakage from passing through any part of your body.

4.  System grounding protects electrical components within the circuit from damage by excess voltage or line surges.

5.  Bypassing grounds or careless handling connections can result in electrical fires and other accidents that may be fatal.

6.  Guarding is another may of protecting your self and other employees from the hazards of electrical shock.  It prevents you from coming to close to energized parts of a system.  A guard can be made of a physical barricade, or it can be made by installing live parts away from the working surface.

