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Abstract— Electricity is very useful for mankind since its
invention. We are using it in our domestic life and Industries
for lighting, Heating, Ventilation, Air-Conditioning, Fans,
and to drive Pumps, Compressors etc. But it is very important
not to get in electricity’s way because it can kill. Electrical
safety is an important issue for ensuring the safety of
employees, users at house and the working environment
whether it is through the use of electrical equipment or the
safety of the main distribution system. This paper deals with
some of causes of electrical accidents and the mitigation
techniques therein to save human lives and industrial
equipment.
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. INTRODUCTION

We know the importance of human life and so the safety
precautions when working with electricity. Safety must not
be compromised and some basic principles need to be
followed first. We use electricity for many of the energy
services around the house and industries without which we
cannot imagine our life on earth-as on date. Because of this,
it is extremely important to follow certain rules and have
minimum safety devices to protect from shocks, fire and
electrocution. This page examines these electrical safety
devices. Namely, fuses, circuit breakers, and ground fault
circuit interrupters. For more details, please go to the main
articles. Electricity is one of the most commonly encountered
hazards in ‘any facility. Under normal conditions, safety
features (engineering controls) built into electrical equipment
protect workers from shock. Shock is the flow of electrical
current through any portion of the worker’s body from an
external source. Accidents can occur in which contact with
electricity results in serious injury or death. Before going to
the safe use of electrical appliances, let us briefly know about
the major electrical hazards and their causes

I1. CAUSES OF ELECTRICAL ACCIDENTS:

It is known that approximately half of electrical accidents are
associated with a work activity according to the International
Labour Office. The other half tends to occur at home or
during leisure activities. However; this can vary from
country-to-country and year-to-year. Electricity is the cause
of approximately 5 % of all fatal accidents of workers and for
about one percent of all non-fatal. This means that the fatality
is relatively high. This is especially true for high voltage
accidents.

A person gets an electric shock when he becomes
part of a circuit. Shock occurs in following ways:
—  Contact with both wires
— Contact with one wire and ground
—  Contact with energized equipment and ground

The accidents are often caused by one or more of the
following factors:

— use of inappropriate electrical equipment

— being too accustomed to the danger

— Lack of awareness of the electrical
competence.

— not using personal protective equipment

— non-compliance with advice and instructions

— Earth protection fault - most failures of equipment
grounds occur, either at the ground contact of the
receptacle or in the plug and cable leading to the line-
powered equipment.

— faulty safety equipment, for example, faulty ELCB
device

— Insulation fault, for example, damaged cable or damaged
insulation housing.

— Hazards are greater in certain areas, for example in wet
areas — unsuitable or damaged equipment can easily
become live and can make its surroundings live, for
example, the housing of many electrical equipment for
dry conditions have holes and vents for cooling that
provide access for spilled conductive fluids and wet parts
of the housing can conduct enough electricity to cause
these areas to become temporarily live.

— outdoors — equipment may not only become wet but may
be at greater risk of damage because of the potential
exposure to shocks or vibrations during transport and to
heat, oil, sharp edges, and moving parts during the use

Electricity is different from other forms of
hazardous energy, because it is both undetectable by human
senses and potentially immediately fatal upon contact. Since
we use electricity every day and everywhere in our lives, this
requires a broad application of specialized equipment
construction methods and safe work practices to prevent
serious injuries or death. Most accidents happen at the usual
consumer voltages of low-voltage distribution installations

230 V AC (against earth) and 415 V AC (between two phases

conductors). Low voltage does not mean low hazard. Even

contact with extra low voltage below the limit value of 50 V

AC or 110 V DC can cause accidents. In some critical work

areas, it may be necessary to limit the voltage to lower than

18 V AC or 60 V DC, for example, in conductive or wet

locations with restricted movement.

danger and

I1l. ELECTRICAL HAZARDS

Electricity holds a number of possible hazards all of which
have the potential to be fatal for example:
—  Electric Shock
—  Electric Burns
—  Flashover injuries
- Fire

The risk of injury from electricity is linked to where
and how it is used. The primary hazard of working with
electricity is electric shock. Twenty five volts can be fatal
under certain circumstances. In other circumstances people
can suffer serious burns. The voltage normally available at
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socket outlets and lighting points is 230 volts. Voltage on 3-
phase equipment such as electric motors etc. is 415 volts.
Electrical shock can be caused by bodily contact between two
conductors or between a conductor and earth. All precautions
must be aimed at reducing the risk of contact with
unprotected conductors of electricity at potentially hazardous
voltages. In addition a major cause of fire is poor electrical
installations and faulty electrical appliances.

Three major ways electric current damages the body
are: (1) it harms or interferes with proper functioning of the
nervous system and heart; (2) it subjects the body to intense
heat; and (3) it causes the muscles to contract and the
symptoms may include Skin burns, Weakness, Muscle
contraction, Muscular pain, Bone fractures, Headache,
Hearing impairment, Cardiac arrest, Respiratory failure and
Unconsciousness.

IV. ELECTRICAL EQUIPMENT / APPLIANCES

An electricity consuming device or apparatus (including the

cable) that is connected to or capable of being connected to

the electrical installation. Electrical appliances can be
classified into one of the following categories:

— Portable electrical equipment — equipment that is
connected to an electrical supply and intended to be
moved when in use, e.g. electric arc welder, Vaccum
cleaner;

— Hand-held — portable equipment that is intended to be
held in the hand during normal use and the electrical
motor forms an integral part of the equipment, e.g.
electric drill, angle grinder (excludes battery operated
equipment);

— Movable - an appliance that can be moved readily from
one place to another by unplugging from a general
purpose outlet, but that is not moved during operation,
e.g. cathode ray oscilloscope, electronic balance,
personal computer, Pedestal Fan. printer, etc.

—  Fixed/stationary — an appliance which is, in normal use,
fastened to a support of otherwise secured in a specific
position or is of such size or function as to be difficult or
unlikely to be moved from one place to another, e.g. large
workshop machinery (lathe, band saw, etc.), oven,
refrigerator, Pump motor, Compressor motor etc.

V. SAFE USE OF ELECTRICAL APPLIANCES:

Users must ensure that electrical equipment that they use isin

a safe condition. If  there is any doubt it must not be used.

The following general precautions must be applied:

1) Equipment should be visually checked before it is used.

Any item with a plug should be checked for:

— Is the plug cracked/scorched/rattling?

— Is the main cable held by the cable grip (coloured wires
should not show)?

— Is the cable worn/split?

— Is the apparatus itself cracked/scorched/rattling?

2) Suspect or faulty equipment must be taken out of use,
labeled ‘DO NOT USE’ and kept secure until examined
by a competent person;

3) Where possible, tools, equipment and power socket-
outlets should be switched off before plugging in or
unplugging;

4) Equipment should be switched off and/or unplugged
before cleaning or making adjustments, and when left
overnight;

5) Where required by risk assessment,110 V equipment and
extension cables must be used e.g. in areas where
equipment will be exposed to weather, Moisture or
physical damage. If the equipment is unavailable asa 110
V model, the supply must be controlled by a Residual
Current Device (RCD or ELCB);

6) A means of isolation should be readily accessible when
using any electrical equipment, including appliances;

7) Manufacturers' or suppliers' instructions must be read
and understood before an unfamiliar item of equipment
is used for the first time;

8) Equipment must not be plugged into light bulb sockets,
or circuits intended for lighting purposes, or circuits
intended for emergency use only. Approved multi- way
extension leads may be used but care must be taken not
to overload the supply socket.

9) The conditions of use must be safe e.g. some items of
equipment may have grills, vents or fans or require a
surrounding air space to permit adequate passage of air
for cooling purposes. Care must be taken to ensure that
air cooling is not obstructed e.g. due to poor positioning
of the equipment;

10) Mains supply cables must not be positioned in a location
where they could be mechanically damaged by furniture,
trolleys, people walking on them etc. If positioning in a
trafficked area is not avoidable, all the cables must be
protected with a robust cover and marked to reduce the
risk of tripping.

11) Use the appliance only for its intended purpose i.e. If the
appliance is for indoor use only, do not use outdoors.

12) Do not immerse the appliance in water unless it is
designed for this purpose.

13) Keep hands, fingers, feet, toes and hair away from
dangerous moving parts, cutting blades and the like.

14) Do not use electrical appliances in the rain.

15) Make sure you have dry hands when operating an
electrical appliance.

16) An appliance may not be intended for use by children or
people with an illness or disability without supervision.

17) Young children should not be allowed to play with the
appliance.

18) The appliance should be maintained in order to ensure a
long, useful life and to protect the operator against
electric shock or mechanical mishaps.

VI. CURRENT RANGE AND EFFECT ON A 68 KG PERSON
The values as given IEEE 3007.-02012 are shown in Table-I

Current Physiological Feeling or lethality
(50Hz) phenomena
<10 None Imperceptible
mA percep
Perception
10mA threshold i
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0.5
mA-2.0 - Mild sensation
mA
1.0
mA-4.0 - Painful sensation
mA
Cannot release hand grip.
6.0 Paralysis If no grip, victim may be
mA-— threshold of arms thrown clear. (May
22mA progress to higher
current and be fatal.)
18 mA- Respiratory Stoppage of breathing
30 mA paralysis (frequently fatal).
Fibrillation
threshold, 0.5% Heart action dis-
90 mA (greater than or coordinated
equal to 3 sec (probably fatal).
exposure)
Fibrillation
threshold, 99.5% Heart action dis-
250 mA | (greater than or coordinated (probably
equal to 3 sec fatal).
exposure)
Heart stops for duration
Heart paralysis of current passage. For
short shocks, heart may
4A threshold (no : X
M restart on interruption of
fibrillation)
current (usually not fatal
from heart dysfunction).
S5 A Tissue.burning Not fatal unless vital

organs are burned.

Some of the most commonly observed unsafe acts are shown
in Fig. 1 to 5.

Table 1: Effects of Electric Current

VIl. SOME UNSAFE ACTS

Fig. 2: Socket without plug top

Fi. 5: Too many wires

VIIl. EXAMPLE OF SAFE GROUNDING

It is illustrated with Fig 6 and Fig. 7.

W

A earth fault mside
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the case.
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!

- Bonded

CORD- AND PLUG-CONNECTED EQUIPMENT
WITHOUT A GROUNDING CONDUCTOR

Fig. 6: Wrong method

All rights reserved by www.ijsrd.com 865



Safety in Use of Electrical Appliances
(IJSRD/Vol. 7/Issue 04/2019/217)

i Earth fault
e inzide the drill
A 72\
’ Source of Supply ey 1
Service Entrance \\“';-_-;'_T/x ﬂ- l
| &Y
] e
I LA
.L . ﬁi,f#}

- - [4_

| Bonded Equipment Grounding

= Conducter

CORD- AND PLUG-CONNECTED EQUIPMENT
WITH A GROUNDING CONDUCTOR

Fig. 7: Correct method

IX. RECOMMENDED INSPECTION FREQUENCIES

The minimum recommended inspection schedule for some of
the common appliances as shown in table -11. The combined
inspection and testing does not necessarily have to be carried
out by an electrician. It may be a member of staff who has
had suitable training. Greater knowledge and experience is
required than for inspection alone, and they need to have the
right equipment to do the appropriate tests. They also need to
know how to use the testing equipment correctly and how to
interpret the results. If there is no suitably qualified or
competent persons then it is recommended to employ an
electrician without attempting to check own by any individual
whao do not have any knowledge on electrical systems and the
effects of electricity..

Equipment/ User 'i;)irer:: Combined
Environment | checks . - inspection
inspection
Battery
operated (<20 No No No
volts)
Extra low
voltage (<50
volts AC) e.g. NO No No
telephones, low
voltage desk
lights
Information No if double
Yes, 2-4 insulated,
technology e.g. No hor
PCs, etc years otherwise up
: to 5 years
Photocopies, ]
fax machines No if double
which are not No Yes, 2-4 insulated,
handheld and years otherwise up
rarely moved to 5 years
Double
insulated
equipment ]
which is not No Yezafs“r No
hand held and y
moved
occasionally

Double
insulated Yes, 6
equipment Yes months - 1 No
which is hand year
held
Earthed
equipment e.g. Yes m;ﬁi’f_ 1 Yes, 1-2
kettles, floor years
year
cleaners, etc
Yes, 6
months - 4 Yes, 1-5
years
years depending in
Cables and depending on
. Yes the type of
extension leads the type of . .
i . equipment it
equipmentit | .
: is connected
is connected
to
to.
Table 2:
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