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What is it?

A “GFCI” is an inexpensive electrical safety device that, if installed in automotive shop branch circuits, could prevent injury from electrical shock or even death by electrocution!  Unlike the circuit breaker, which is designed to protect equipment, the GFCI is designed to protect people from severe or fatal electrical shocks.  Because a GFCI detects ground faults, it can also prevent some electrical fires and reduce the severity of others by interrupting the flow of electric current.

The Problem

In “most” cases, insulation and grounding are used to prevent injury from electrical wiring systems or equipment.  However, there are instances when these recognized methods do not provide the degree of protection required.  Consider this:

· Many portable tools and appliances, such as electric drills or vacuums, are now manufactured with non-metallic cases.   If approved, those tools are referred to as double insulated.  Although this design assists in reducing the risk from grounding deficiencies, a shock hazard can still exist.  In many cases, persons must use such electrical equipment where there is considerable moisture or wetness.  Although the person is insulated from the electrical wiring and components, there is still the possibility that water can enter the tool or appliance housing.  Ordinary water is a conductor of electricity.  Therefore, if the water contacts energized parts, a path will be provided from inside the housing to the outside, bypassing the double insulation.  When a person holding the tool or appliance under these conditions touches another conductive surface in their work environment, an electrical shock will result.

· It is frequently necessary to use extension cord sets with portable equipment.  These cords are regularly exposed to physical damage.  Although safe work procedures require adequate protection, it is not possible to prevent all damage.  Frequently, the damage is only to the insulation, exposing internal wires.  It is not unusual for a person to handle the cord often with the possibility of contacting the exposed wires while in contact with other conductive surfaces.  The amount of current which flows under such conditions will be enough to cause serious physical injury and, in many cases, death.

Since neither insulation (double insulation) nor grounding can provide protection under these conditions, it is necessary to use GFCI.

How it works

A ground fault circuit interrupter is NOT an overcurrent device like a fuse or circuit breaker.   GFCI’s are designed to sense an imbalance in current flow over the normal path.

The GFCI contains a special sensor that monitors the strength of the magnetic field around each wire in the circuit when current is flowing.  The magnetic field around a wire is directly proportional to the amount of current flow, thus the circuitry can accurately translate the magnetic information into current flow.

If the current flowing in the black (ungrounded) wire is within 5 milliamperes (mA) of the current flowing in the white (grounded) wire, the GFCI device considers the situation normal.  If the current flow in the two wires differs by more than 5 mA, the GFCI will quickly open the circuit.  

What “can” happen

	EFFECTS OF ELECTRICAL CURRENT IN THE HUMAN BODY

	Current
	Reaction

	Below 1 mA
	Generally not perceptible

	1 mA
	Faint tingle

	5 mA
	Slight shock felt.  Not painful, but disturbing.  Average individual can let go.  Strong involuntary reactions can lead to other injuries.

	6-25 mA (women)
	Painful shocks.  Loss of muscle control.

	9-30 mA (men)
	The freezing current or “let go” range.  If extensor muscles are excited by shock, the person may be thrown away from the power source.  Individuals cannot let go.  Strong involuntary reactions can lead to other injuries.

	50-150 mA
	Extreme pain, respiratory arrest, severe muscle reactions.  Death is possible.

	1.0-4.3 Amps
	Rhythmic pumping of the heart stops.  Muscular contraction and nerve damage occur; death is likely.

	10 Amps
	Cardiac arrest, severe burns, death is probable.


Types of GFCI
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Circuit-Breaker Type
The circuit-breaker type includes the functions of a standard circuit breaker with the additional functions of a GFCI. It is installed in a panelboard and can protect an entire branch circuit with multiple outlets. It is a direct replacement for a standard circuit breaker of the same rating.


Receptacle Type 
The receptacle style GFCI incorporates within one device one or more receptacle outlets, protected by the GFCI. Such devices are becoming very popular because of their low cost. Most are of the duplex receptacle configuration and can provide GFCI protection for additional non-GFCI type receptacles connected "down stream" from the GFCI unit.


Portable Type 
Several styles of portable GFCI's are available. The portable types are designed to be easily transported from one location to another. They usually contain one or more integral receptacle outlets protected by the GFCI module. Some models are designed to plug into existing non-GFCI protected outlets, or in some cases, are connected with a cord and plug arrangement. The portable types also incorporate a no-voltage release device, which will disconnect power to the outlets if any supply conductor is open. Units approved for use outdoors will be in enclosures suitable for the environment. If exposed to rain, they must be listed as rainproof.
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All GFCI’s should be tested once a month to make sure they are working properly and are protecting you from fatal shock.

Where should GFCI protection be used?

GFCI protection should be implemented wherever portable electric tools and appliances are used in or near wet or damp locations.  Protection should also be considered where cords are subject to damage and employees may be in contact with other conductive surfaces, such as using an electric tool while on a metal ladder.

Typical areas for GFCI in the dealership are:

· Detail department

· Breakrooms or restrooms with outlets near sinks

· Service or body shops where water may collect on floors

· Outside work performed on the grounds of the dealership

Question for the class:  Where can we use, or do we NEED, GFCI protection in our shop?

REMINDER: Before the meeting is adjourned, remind attendees what the dealerships policy is regarding electrical safety and the use of portable powered tools and appliances.

Safety Training

Topic: Ground Fault Circuit Interrupters (GFCI)



Date: ____________________

Training conducted by: ____________________________
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