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Introduction

Portable electrical equipment is commonly used in industry.  Poor maintenance and incorrect use of portable electrical equipment can easily lead to electric shock and fatality.

Death or injury from electric shock can result from the following effects of electric current flow on the body:

· contraction of the chest muscles which interferes with breathing;

· temporary paralysis of the nervous system which results in breathing failure;

· interference with the normal rhythm of the heart causing the heart fibres to contract separately and at different times resulting in loss of blood circulation; and

· haemorrhaging and burning of body tissue, nerves and muscles because of heat from the current flow through the body.

Injuries from electrical shock are less severe when the current does not pass through the body near nerve centers and vital organs.

In most electrical accidents involving portable electrical equipment, the current flows from the hands to the feet past the heart and the lungs with serious and fatal results.

Today we will look at:

· how easily low voltage electricity can lead to a fatality;

· the effects of electricity on the human body;

· earth leakage protection;

· the types of safety checks you should carry out on portable electrical equipment; and

· safe operating practices you should follow when using portable electrical equipment.

Electricity

Before we discuss the safe use of portable electrical equipment it is important to understand how electricity works.  Electricity flowing through a circuit is like the flow of water through a pipe.  Think of this example as we look at three important terms used with electricity.


Current can be thought of as the total volume of water flowing past a certain point in a given length of time.

Electric current is measured in Amperes but the measurement used in relation to electric shock is the milliAmpere which is one thousandth of an Ampere.

Voltage is like the water pressure in a pipeline.

Electrical equipment which is powered by 440 Volts or less is considered to be “low voltage”.  However, this type of equipment still has the potential to kill since a lethal voltage can be as low as 50 Volts.

Most portable electrical equipment and appliances operate at 240 Volts.

Resistance is any condition which retards the flow of electricity.  This is similar to how the internal pipe wall creates resistance to water flow.

Resistance is measured in Ohms.

The rate of electrical current flowing through a circuit depends upon the voltage and resistance.  The higher the current flow the more likely electric shock or electrocution will occur.

Electric Shock

The severity of electrical shock is determined by:

· the amount of current that flows through the body; and

· the length of time the body receives the current.

As the body is subjected to a higher current flow the more severe the injuries 

become.

A person’s main resistance to current flow is the skin’s surface.  Dry skin has a fairly high resistance ranging from 100,000 to 600,000 Ohms.

This resistance drops dramatically to about 1000 Ohms when the skin is moist, from perspiration or contact with liquids.

Once the skin’s resistance is broken, electrical current flows easily through the blood and the body’s tissue which has a resistance of only 400 to 600 Ohms.

As the resistance becomes lower, with the same voltage, the amount of electrical current flowing through the body will increase.


“How many milliAmperes do you think are required to cause a fatality?”


To give you an idea of how minor increases in current flow can effect the body, look at the figures.

A current flow of:

· 10 milliAmps will cause muscular contractions, making it difficult to release the hand grip on the electrical conductor;

· 20 milliAmps will cause more severe muscular contractions which creates the risk of breathing difficulties;

· 50 milliAmps will cause severe breathing difficulties;

· 70 -200 milliAmps will cause ventricular fibrillation (erratic heart motion) if the current pathway goes through the heart; and

· 400 milliAmps will usually cause burns at the entry and exit points of the electrical current flow path.

Checking Portable Electrical Tools

The first step in protecting yourself against the possibility of electric shock is to check the condition of portable electrical tools before you use them.


“What should you check on a portable electrical tool?”


Before using a portable electrical tool you should check for:

· cracks in the electrical tool insulation casing;

· loose or missing insulation casing screws

· splits or damage to power cord insulation;

· exposed wires;

· loose connection between the power cord and the tool;

· bent or missing plug pins; and

· cracks in the plug.


Most modern portable electrical tools are of the double insulated type.  If the tool is double insulated it should be clearly marked on the casing with the words “Double Insulated” or with a double square symbol.

Unlike other types of portable electrical equipment, double-insulated appliances are not fitted with an earth wire.

The double insulation is provided by:

· encasing the entire tool in a non-conductive, shatter proof material; or

· an outer metal casing and an internal layer of insulation which completely isolates the electrical components from the outer metal casing.

This double insulation protects the user from shock if interior wiring contacts the outer casing but it does not provide total protection from electric shock because:

· immersion of the tool in water can allow an earth leakage path; and

· double insulation does not protect against any defects in the cord, plug or outlet.

The safety precautions for checking and operating portable electrical tools equally applies to the use of double insulated tools.

Portable electrical equipment should be regularly inspected by a licensed electrician on a quarterly basis.


Each portable electrical tool should be fitted with an inspection tag which shows the:

· owner;

· test date;

· equipment type;

· license number of the electrician;

· plant number; and

· signature of the electrician.

The inspection tag should be fitted to the power cord of the tool.

The tags have a colour code to show whether or not the equipment has a current inspection.  The colour code is:

· red tag - January to March;

· green tag - April to June;

· blue tag - July to September; and

· yellow tag - October to December.

If the portable electrical tool does not have a current inspection tag do not use it - have it inspected, tested and tagged by an electrician.

If you find a portable electrical tool with a defect you should not attempt to repair it yourself unless you are a qualified and licensed electrician.

All defective portable electrical tools must be repaired by an electrician.

Residual Current Devices

You should ensure that a portable electrical tool is always connected to Residual Current Device.

A Residual Current Device is often called an Earth Leakage Protection unit.

If a fault causes electricity to flow to earth, the Residual Current Device will disconnect the electricity supply, avoiding the risk of a fatal shock.


They operate by continuously comparing the current flow in both the active (supply) and neutral (return) conductors of an electrical circuit.  If the current flow becomes unbalanced this means some of the current is leaking to earth.

RCDs are designed to disconnect the electricity supply at a level of 30 milliamps within 10 to 50 milliseconds.

The sensitivity and speed of disconnection means that any earth leakage will be detected and automatically switched off before it can cause injury or damage.

Residual Current Devices are available in several types such as:

· switchboard units installed on the main switchboard to provide complete installation protection;

· power outlet units built in to a standard power outlet to provide single outlet or single circuit protection; or

· portable units suitable for use with extension cords and portable power tools.

If you are unsure if the power outlet you are going to use has built in earth leakage protection, use a portable residual current device.  This is connected between the portable electrical tool and the power outlet.

Portable Residual Current Devices must be checked, at least every three months, by a licensed electrician to ensure it disconnects the electricity at 30 milliamps.

The Residual Current Device should be fitted with an electrical inspection tag showing the date of the last inspection and test.  If the date shown on the tag is more than 3 months prior, do not use the Residual Current Device.

Using Portable Electrical Tools


“What are some of the mistakes people make when using portable electrical equipment?”


Whenever you are using portable electrical equipment you should always keep plugs and power outlets clear of moisture.

You should never:

· kink the power cord because broken wire strands may pierce the insulation and become a shock or short circuit hazard;

· allow power cords or electrical tools to contact water, oil, steam, dampness, or any conductive liquid;

· leave power tools switched on at the power source when not in use;

· handle electrical equipment with wet hands, in high humidity, or outdoors after a rain storm; or

· disconnect a power tool without first switching off the electricity at the power outlet.

Position power cords and extension leads so they will not become a trip hazard for other people in the area.

Extension cords must be fully unwound from storage reels before being energised.

Never splice extension cords or power cords.

Avoid using two or more extension cords to obtain the necessary cord length as this can cause the wiring to overheat.  Use a single extension cord which has the correct length, or select a power outlet which is closer to the work.

If the Residual Current Device disconnects the electricity supply you should turn off the electricity at the power outlet, disconnect the power tool and have it checked immediately by a licensed electrician.

If you smell any burning or detect any excessive heat in the power tool you should also have it checked immediately by an electrician.

Do not drop portable electrical tools onto benches or the ground as this can crack the insulation casing.

Store portable electrical tools in a dry area where they can be protected from physical damage to the casing and power cord.

Summary

“Low voltage” electricity can easily lead to serious injuries and fatalities if it is used incorrectly.

Preventing electrical shock accidents while using portable 240 Volt electrical equipment can be prevented by making sure the equipment is safe to use and using it safely.

Always use a Residual Current Device when operating portable electrical equipment.

Always have defective portable electrical equipment inspected, tested and repaired by a licensed electrician.
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Further References for the Supervisor/Presenter





 “Playing it Safe with Cords and Plugs”


Office of Energy Publication





“Safety Switches”


Office of Energy Publication





“Accident Prevention Manual”


National Safety Council (USA)


ISBN: 0-87912-156-4
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Hand out sheet 4 - Double insulated power tools
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