UETDRELOOG

WU

LEARNER GUIDE



UETDRELO06 Work Safely in the Vicinity of Live
Electrical Apparatus as a Non-Electrical Worker

Learner Name:

Learner ID:

Learner Contact Number:

Learner Email Address:

Date Training
Commenced:

This Book Contains:

1 Course Information.
[1Review Questions.

$
&

UETDRELO06 Work Safely in the Vicinity of Live Electrical Apparatus as a Non-Electrical Worker

Learner Guide
Page 2




Table of Contents

1.1 INtroduCtion .....iieuireesmmessmesmnessmnssmnsssnnssmnsssnnssnnsssnnssnnsssnnssnnsssnnssnnsssnnssnnsssnnssnnssnnn
1.1.1 Working Around Electrical APParatus...........ceeeeeeeeeeeememimmmmmmmeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeee 4
1.1.2 What is @ Safety ODSEIVEI? ......uuiiiiiii e e r e e ena e ees R -

1.1.2.1 Safety Observer — General REQUIFEMENTES. ......iiiiiiiiieiiie i e e e e e s e erna e eenas
REVIEW QUESLIONS ..vvuiiiireesieeeisseerns s s srse s s se s seren s s s srne s s s rsa s s e rnnassssranssresansaennnnsssnrnnssennnnssennnnnssenen

1.2 What is ElectriCity?......ccoimcimmmimmimmminssnssinsssnssssnsssnssssn s s sssnnmssnnnanes

1.2.1 VOIAGE. ... eeiiiiieeiiiies e et s s s s e e s e e e s s e s e e e e ra e e e e e e e e e et e e e erern e e e aeazeeresS

1.2.1.1 Why Measuring Voltage is USefUl .........coieiiuiiiiiiiiiiiiiiiiiscen v e e ..
B A A o o= =T ... 10
B 0 11T TR ... Y. 11
1.2.2 Electrical RESISTANCE .....cvvvviiiiiiiiiiiiiiiiiiiiiiiierrrc e .- w11
320 O | T3 4 =T = PP T 12
1.2.2.2 Analysing Simple Circuits with Ohm’s LaW........ceeviiiimmimmeiimieeeieeeneeeenns . T, Y eeereeererennns 12
G B 8 = o | PRI e rrrrn e, 14
1.2.3.1 Three Effects of Electric Current: Heating, Magnetism and Chemical Effe N, 14
1.2.3.2 Three Phase and Single Phase Electrical Systems .........c.uvieiiiiierernnnnn St st e e e 14
B O] o[ 1 PP e ————— 16
1. 2.5 ArC FaUIE. ..o it N - et 17
ReVIEW QUESLIONS .....iiriiiiiiiiie s e e e s e r e e e e e eas K. (T 18
1.3 Legislative Requirements and Guidelines ............ AT L.
1.3.1 Code of Practice on Electrical Safety for Work on or Near High Voltage ElectriCalFAPParatus ...........evveveeereeeeeennns 19
1.3.2 DULY Of Car€ ..cvvuiiiiieiiccii et B AT 20
ReVIEW QUESEIONS ....iiieiiiiiicie e s e e s e e s ern s pmmm s SRR o SRR R R« c e eee e et e era s enn s et e e ensennsenneeenas 20
1.4 Confirm Work Instructions.......cccormeunans (. ) |
1.4.1 Organise Materials for WOrk .........cceeeveeereeeeeeeeeeee.. lnneeiin oo B0 Lo iiiiccceeee e e e e e e ee e e e e ee e e eeee e e e e e reneneees 21
Review QUESLIONS .....ccvuiiiiiiiier e r e By, TN 22
1.5 Select and Check Plant, Tools and Equipme R 1
1.5.1 Personal Protection EQUIPMENT ......ccuuveuvereeee B et e e s r e e rrnns 23
1.5.1.1 Protective CIOThINg ....ccevurruiiniiirieernnn s Sttt e e e e eeeresanesseeseeesnsaanseesessens s e e saeesennsnnannsensanns 23
1.5.1.2 Helmets......covvvviiiiiieiieeriiiineeeees . N TP 24
1.5.1.3 Harnesses. .......uvueieiiirireeinninieeeeeeeennnas R/ 25
1.5.1.4 Low Voltage Insulating Gloves...... T - nen e e e 25
1.5.1.5 Eye Protection IO e /N 26
1.5.1.6 Low Voltage Detectors.............. i SSEEEEEI .7 oo eeieieiieeieeee e e et ee e e s e e e ee s e e e e e e e e e e e ee e e ee s e e ee e s e r e e e e errrrrrrerrranes 26
1.5.1.7 Low Voltage Indicating D' .................................................................................... 26
Review Questions ............cceeevunnnns N 27
1.6 Electricity Infrastru U J A
1.6.1 Electricity Supply .............. 20000l . ...5 A 28
ISV C1claTCT e |uTo] o AU . /PP 28
1.6.3 Transmission /2 28
1.6.4 DiStriDULION .. i I . .. et eeeeeetete s e e e e e e e rese s e e s e e e e ee s e e e e e e eeean s s e e e e e e e ea s neeeaeeenn b s e eeaesennrnnn 29
1.6.4.1 Underground POV EINES ittt .. ..o eiieeeeittie e r e e e e e s e ee s s e e s s e e e e s e e e e e e e e e e e r e e e e aene 29
1.6.4.2 Stobie Poles ARBhT raNSAUSBION TOWES ......cvuuiierrrsierrssesrerasssrsssssrrnssarrrssssrnnssserssssrrrssesrsnssesennnssennnnns 30
.............................................................................................................. 31
..................................................................................... 32
.................................................................................................................... 33
............................................................................................................... 33
..................................................................................................................... 39
........................................................................................................................ 39
.................................................................................................................................... 40
n Methods and Equipment.........ccorcimmmmmnmmmnssmmsmssmsssssssseeas 41
................................................................................................................................................. 41
............................................................................................................................................. 42
............................................................................................................................................... 42

UETDRELO06 Work Safely in the Vicinity of Live Electrical Apparatus as a Non-Electrical Worker
Learner Guide
Page 3



2.1 Approach Distance When Working Near Overhead Power Lines.........cuummrmsnnsnnsnnnnnn 43
2.1.1 How Close Can I Go to Overhead POWET LINES........ccuuuuuiiiiiiiiiiiiiiie s e s reerinis s s s ssernssss s s s seennnnnsessaees )
2.1.2 Accredited PErSON ZONE .......ccieeruruiiiiiiieiieiiiiiss s e s seersss s s s s s e ssrsrasessseseeerssaasssssenennssnnsssassenes -

2.1.2.1 Approach Distances for Work Performed by an Accredited Person with a Safety Observer .........
2.1.3 Work Inside the No Go Zone — Approval of The Network Operator.........ccceevviiiiiiiiininiccnnieeeeennnn,
2.1.4 Approach Distances fOr VENICIES .......cuuueiiiiiiiiiiiii e e e a s s ran e s e ean e s e ennanaas
2.1.5 Work Near Overhead Power Lines — General Risk Management PrincCiples.........cccooaeerrernnnnnnennnnnns
REVIEW QUESTIONS ..evuiiiireeeieieieseeea s ssrsa s s s erassssess s e srna s s s s s s sesena s sesrnansssnsasaesnnassannnnnsesnsnnseennnnsens

2.2 The Basics of Working Safely Near Power Lines........ciceumsessmassssassrnnsnss

2.2.2 How Can you Avoid These INCIAENTS? ........ccceeririrr s . e 49

2.3 Risk Management ProCess.......ccuurmsurmssmmmssmsmsssmssssnsssnssssnsnsnssnnnsns
2.3.1 Consulting with Other Workers About Hazards and RiSKS.........c.uuuuiiiiiiiiieiiniinnenreerens sgaetee i il e 50
2.3.2 Visual Indicators to Identify Overhead Power Lines UV 50
2.3.3 Weather FACLOrS.....ccuuuuuiiieiiiiceeriiiiise e e e s e e e rr e s e s e e e rna e e aees . LAV 51
2.3.4 ASSESS RISKS....iiiiiieiiiiiiiis s ieiriiis s s e s rre s s s s s e rnrnn s e e e seenrnnnan s SRR RN e e e e eerrnn e e e e renn s 52
2.3.5 Control Hazards to RedUCE RiSKS.........cceveruruiiiiiiirrirniiiis s ssessrernnnns s s e eeeenns N, T 53

2.3.5.1 Isolating the Power SUPPIY ......coooviiiiiiiiiniiiiicrr e, e 54
ReVIEW QUESLIONS ..cevvuieiiiiiiiiiiis e eerrer s eerennn s e e s eeesnnn o RN - TORR R e e e e e e eennnns 54

2.4 Mobile Plant and Cranes......c.icasreimmssmassssssassssssassnsss e —_ 1=
2.4.1 Identify Hazards and ASSESS RiSKS........iiieeuuiiiiiiiiiiiiiiiniieinirseernieseees S oannnnnn et . et aatth e e eeetaneseennaseeennnsernnnns 55
2.4.2 Implement CONtrol MEasUreS...........oooeervermninnineirierinnn e eeeans . 56

2.4.2.1 EliMIiNation....c.uoiieeeeeniiirnssseerssseesns s s s sesnnsssennnnns . SR 57
P 020 (o1 = i o] o [ UPUPPRTRRURPPPPPPTRRRRUUUUURUTRRRRRRURRRT S N R 57
2.4.2.3 Administrative Controls ........ccovvvvvevevernniinninnneeennns N T ... 58
2.4.3 Maintain Communication with Plant Operators ........ e 58
Review QUESLIONS .......coviiiiiiiiiii e e D A B, 59

2.5 Working at Heights ......c..courmmmennmsnnasnannes R ] |
2.5.1 Safely Carry Out the WOrK.......ccooeereie SR - s 60
2.5.2 Working on a Portable Ladder ...........ccocvvvveens g (A 61
ReVIEW QUESEIONS ..vuiiieiiiiiiiiiii e rerisreneeenn e ofRR R et ee et s eee s et e e en s e ea s e e e s ena e e ea e e ea s ena s e e e e ennsennnsennernns 61

2.6 Scaffolds......c.curmmuimmnmnisnnnnssnnnnnnns U . )
2.6.1 Identify Hazards and Assess Risks................5 R N 62
2.6.2 Implement Control Measures .- R 63
Review Questions B/ 63

2.7 Tree and Vegetation M A .7 |
2.7.1 Identify Hazards and Assess PPN 64
2.7.2 Implement Control Measur N N 65
2.7.3 Carry Out Work ............. . ... e e 65

Review Questions ........... AR R 66
2.8 Low Voltage Over R — ] -
2.8.1 Identify Hazards and (ASSESSIRISKEMN. ... 00 ... ... 67

2.8.2 Implement Control MEaSHFES i S iiiiiiil. . . s 67

2.9 Contact with d Other Electrical Emergencies .......ccuureumressssesssnssnnnsne: 68
.................................................................................................... 68

3.1.1 Close or 1R 70
3.1.2 Co ([0 71
Review Dy /%N 71

UETDRELO06 Work Safely in the Vicinity of Live Electrical Apparatus as a Non-Electrical Worker
Learner Guide
Page 4



1.1 Introduction

This course is based on the unit of competency UETDRELO06 Work Safely in the Vicinity of Live Electri
Apparatus as a non-electrical worker.

You will learn about:
% Preparing to work safely in the vicinity of live electrical apparatus.
% Principles of Electricity.
@ Legislation, regulations and guidelines to be followed.
® Hazard controls. ESEESEEC

€ Work permits.

% Ways to work safely in different situations with different equipment around
live electrical apparatus.

4 Completing workplace documentation.

1.1.1 Working Around Electrical Appara

The danger of working around electricity cannot be underst:
other injury caused directly or indirectly by electricity.

a serious risk of death, shock or

The main hazards associated with these risks are:

ed live parts causing electric shock and burns (for
s or other electrical equipment coming into contact
s metal flooring or roofs).

se fires.

where electricity could be the source of ignition in a
able or explosive atmosphere (for example in a spray paint

s

The risk of injury from electricity is here and how it is used. The

risks are greatest in harsh condi

4 Outdoors or in wet su
at greater risk of

ent may become wet and may be

4 In cramped sp, talwork, such as inside a tank or bin - it
i i | shock if an electrical fault develops.

Some items of
damage, incl
connected

volve greater risk than others. Portable electrical equipment is particularly liable to
ckets, electrical connections, and to the cable itself. Extension leads, particularly those
frequently moved, can suffer from similar problems.

Source: AT THE WORKPLACE FACT SHEET (2012), Safe Work Australia
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According to Safe Work Australia’s statistics, fatalities on the job relating to contact with electricity are listed below:

2003 13
2004 16
2005 13
2006 18
2007 13
2008 9 Q

2009 13
2010 10
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

1.1.2 What is a Safety Ob

A safety observer, also known as an rica ined individual
responsible for monitoring the work otential hazards and to
help prevent accidents and injuries.

In the context of electrical work, a
safety of workers, plant, and equij
power lines.

sponsible for ensuring the
of electrical apparatus and

Their role is to identify and

concerns or risks to wor
environment.
The safety obs r i i
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1.1.2.1 Safety Observer — General Requirements

When workers, plant, or equipment are working in the vicinity of electrical apparatus and power lines, there are spec
requirements that a safety observer must follow to ensure that everyone in the area remains safe. These reguir:
include:

1. Qualifications: The safety observer should be appropriately qualified and
trained in the safe working practices around electrical apparatus and
power lines. They should have a good understanding of the electrical
hazards and risks associated with working in the area.

2. Communication: The safety observer should maintain clear and effective
communication with workers in the area, including those operating
equipment, to ensure that everyone is aware of any hazards or changes
in the work environment.

3. Observation: The safety observer should be positioned in a location
where they can observe and continually monitor the work area to identify
any potential hazards or dangerous situations. They should remain
vigilant and alert to any signs of electrical danger, including arcing,
sparks, or smoke.

4. Hazard identification: The safety observer should be able to identify
potential electrical hazards, such as exposed wires, overloaded cir;
and faulty electrical equipment that could cause electrocution,
fires, or other dangerous situations.

5. Control measures: The safety observer should ensur
control measures are in place to manage the risks a
working in the area. This may include establishing sa
appropriate signage, and implementing other protectiv
as insulating barriers.

6. Emergency procedures: The safety observer s
emergency procedures, including first aid, C
procedures, in case of an electrical emergen

7. Record keeping: The safety observer
of safety observations, incidentsl and formation.

Overall, the safety observer plays a cHiti
electrical apparatus and power line
electrical hazards to prevent acci

e safety of workers, plant, and equipment in the vicinity of
rt, vigilant, and trained to identify and manage potential

Review Question
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1.2 What is Electricity?

Electricity is the flow of charged particles, usually electrons, through a conductive material such as a wire or.a ci

Protons |
Positive charge

Electric Current

Electricity can be generated by various means, including chemical reactions,
magnets through a coil of wire. It can be measured in units such as volts, a can be either direct
current (DC), flowing in a single direction, or alternating current (AC), changi

1.2.1 Voltage

Voltage is the measure of the electric potential difference b
amount of electrical energy that would be required to move a
described as the "pressure" or "push" that causes electric current
(V) and is denoted by the symbol "V".

an electrical circuit, representing the
arge from one point to another. It is often
ircuit. Voltage is typically measured in volts

When a circuit is closed, meaning that the wires or
the circuit from the negative terminal of the power
source pushes these electrons through the circui
example to glow as the current moves throu

L/

form a complete loop, electrons can flow through
ve terminal. The voltage provided by the power
electrical current. This would cause the bulb in this

The main diffi t ng current (AC) and direct current (DC) is the direction of the flow of electric
charge.

In a DC cir i ows in only one direction. This is because the voltage or potential difference between the
two termi rce remains constant in magnitude and polarity. This means that the current flowing in the
circuit i:l i direction, and does not change with time.
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In an AC circuit, however, the direction of the flow of electric charge alternates periodically. This is because the voltage or
potential difference between the two terminals of the power source changes polarity and magnitude over time, resu
in a current that changes direction periodically. AC power is typically produced by generators that use rotating ma

fields to produce a fluctuating voltage. \

Another key difference between AC and DC is the way in which they are used. DC is ed in electronic devices
such as batteries, as well as in certain types of motors and power supplies. AC, on the type of power

that is typically used in homes and buildings to power appliances, lighting, and e

Generators are devices that convert mechanical energy into electrical energy, f tromagnetic

induction. They work by using a magnetic field to induce a flow of electrons | ating an electrical current.

In a typical generator, there are two main components: a stationary p a rotating part called the
o

rotor. The stator consists of a set of wire coils that are arranged in a the rotor, and the rotor

C
consists of a shaft with magnets attached to it. When the rotor4 t move past the coils in the stator,
which induces an electrical current to flow through the wire

Brush » Electricity

OR

Electrical
Energy

,—)

Mechanical
Energy

S

ates a magnetic field that interacts with the magnetic field of the stator. The interaction

between t ses the wire coils in the stator to become energized, which generates an electrical current.
The ca e generator is typically an alternating current (AC), which means that the direction of the
curren t cally.
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In a hydroelectric power plant, water is used to turn a turbine, which rotates th
rotor of the generator. The flowing water drives the turbine blades, which are
connected to the rotor shaft. As the rotor spins, the magnets attached to it cr
magnetic field that interacts with the wire coils in the stator, producing an
current. The electrical current is then sent through a transformer to ji
voltage and transmitted through power lines to homes and busines:

In a thermal power plant, steam is produced by heating water wit
oil, coal) or nuclear power. The steam drives a turbine, which ro
the generator in the same way as in a hydroelectric power pla

1.2.1.1 Why Measuring Voltage is Useful
Measuring voltage in an electrical circuit is useful for several reasons:

1. Circuit troubleshooting: Voltage measurements can help identify problems in
an electrical circuit. For example, if a voltage measurement across a
component is significantly lower than expected, it may indicate that the
component is faulty or that there is a problem with the circuit's power su

2. Safety: Measuring voltage is essential for ensuring electrical safety.
voltages can pose significant risks to workers and equipment and
voltage can help identify potentially dangerous situations before
accidents or injuries.

3. Component selection: The voltage rating of electrical
capacitors and resistors, must be matched to the cir
proper operation. Measuring voltage can help identi
for a given circuit.

4. Efficiency: Measuring voltage can help optimise
circuits. By measuring the voltage drop across
it is possible to calculate the amount of pow
help identify opportunities for reducing pow
energy efficiency.

Overall, measuring voltage is essential for en
and efficiency of electrical circuits. It igf@fun
technicians, and electricians.

eration, safety,
electrical engineers,

1.2.1.2 Amperes

g unit of measurement for electric current and is defined as the amount of
in one second when a potential difference of one volt is applied across the
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1.2.1.3 Watts

Watts are used to express the power of electrical devices, such as light bulbs, motors,
and heaters. In an electrical circuit, the wattage is equal to the voltage multiplied by the
current, or W = V x A, where W is power in watts, V is voltage in volts, and A is current
in amperes.

1.2.2 Electrical Resistance

Electrical resistance is the measure of how much a material or component resists th
is measured in ohms (symbol Q) and is determined by the properties of the materi
composition, size, and shape.

Resistance

Less resistance \
I T

vy,

/J,,‘.

~>
7 00

length and inversely proportional to its cross-sectional area. This
2r resistance than a shorter and wider wire made of the same

The resistance of a material is dir
means that a longer and narrower
material.

Electrical resistance is import termines how much current can flow through a material or component for a

given voltage. Materials wj uch as insulators, restrict the flow of current, while materials with low
resistance, such as met C ow more easily.
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1.2.2.1 Ohm's Law

Ohm’s law describes the relationship between voltage, current, and resistance in an electrical circuit. It states thath

current flowing through a conductor between two points is directly proportional to the voltage across the
inversely proportional to the resistance between them. Mathematically, Ohm's law can be expressed as:
[ E=1R ]

Where E is the voltage in volts (V), I is the current in amperes (A), and R is the resistance in at if
the voltage is doubled, the current will also double, provided the resistance remains consta I
resistance is doubled, the current will be halved, provided the voltage remains constant.

1.2.2.2 Analysing Simple Circuits with Ohm’s Law
Here is an example of how Ohm'’s Law is applied to a circuit.

Current Flow

o
> Ll

Battery |7

In the above circuit, there is only one source
current (the lamp, on the right). This makes
three quantities (voltage, current, an i

s ry, on the left) and only one source of resistance to
ply Ohm’s Law. If we know the values of any two of the
it, we can use Ohm’s Law to determine the third.

In this first example, we will calculg

nt (I) in a circuit, given values of voltage (E) and resistance (R):

I=727?
— —

‘l

Lamp
R=30
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What is the amount of current (I) in this circuit?

E 12V
I= = = — =4A
R 3Q
In this second example, we will calculate the amount of resistance (R) in a circuit, given values of volta
(D:
I=4A
—_ —

Battery

Lam
E=36V R =g22?

I=4A

What is the amount of resistance (R) offered by the lamp?

s

In the last example, we will calculate the amount of v
resistance (R):

lied by a battery, given values of current (I) and

Lamp
R=70

E=IR = (2A)(7Q) = 14V ]

What is the a
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1.2.3 Current

Electrical current is the flow of electric charge in a circuit. It is the rate at which electric charges (usually electron
through a material or a conductor. The unit of electric current is the ampere (A).

of current

Flow of
electrons

h

——
Direction
of current

1.2.3.1 Three Effects of Electric Current: ism and Chemical

Effects

An electric current has three main effects:

4 Heating effect — cooking, light, electrical appliances.

4 Magnetic effect (Magnetism) — circuit break r locks, telephone

ear piece.

4 Chemical effect — electroplating, extr , purifying
metals.
1.2.3.2 Three Phase a lectrical Systems

le-phase, which accounts for the majority of domestic situations), or
r suited to providing for powerful appliances and fixed plant, and is
mercial users.

Electricity is either connected at 2
400 and 415 Volts (three-phas
more commonly used by ind

r

and 3-phase motor connections

Single phase loads
‘ ‘ Three phase motor
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A three-phase system is a type of electrical power transmission that uses three alternating current (AC) voltages that
out of phase with each other by 120 degrees. This system is widely used in large-scale power distribution systems,
industrial machinery, and motor control applications.

In a three-phase system, three separate conductors carry three different AC voltages, each with the same
frequency but with a phase difference of 120 degrees between them. These three-phase AC voltages are
generated by a three-phase generator or alternator.

Three Phase Power

240
Phase 1  Phase 2 Phase 3

Common
10 / / / ommon

0
-120
—_—] 1/180 e
second
-240
< 1/60 second >

When these three-phase voltages are applied to a balanced
among the three phases), the load receives a constant and
several advantages over a single-phase system, including hig
ability to operate larger motors.

ymmetrical and evenly distributed
wer. The three-phase system provides
efficiency, reduced voltage drop, and the

A single-phase system is a type of electrical power dis
This system is commonly used for residential and s
low.

stem that uses a single alternating current (AC) voltage.
pplications where the power demand is relatively

In a single-phase system, a single AC voltage j
lighting, heating, and small motors. The volt

typically 50 or 60 Hz. '

, which typically consists of resistive loads such as
e wave that alternates in polarity at a fixed frequency,

Phase Power

1
270 360

N
&
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1.2.4 Circuits

An electrical circuit is a path or loop through which electric current can flow. It consists of various electrical comp
such as wires, resistors, capacitors, inductors, diodes, transistors, and other electronic components that ar
together to perform a specific task.

When a voltage is applied to an electrical circuit, the electric charges (usually electrons) in the circuit sta
the path or loop, from the negative terminal of the voltage source, through the various components in t
back to the positive terminal of the voltage source.

Closed circuit

The flow of electric charges through the circuit is known as electric current, wf
The speed of the electric current is determined by the voltage and the r

easured in amperes (A).
it, according to Ohm's law.

Series, parallel, or a
components connected end-to-
s its components connected across

The components in an electrical circuit can be arranged in various con
combination of both, to achieve different results. For exampl
end, so the same current flows through each component, w|

n, and the circuit is broken, which
nsidered to be incomplete or open. If there

Closed
switch

Flow of
Electrons

When the oltage across the switch is equal to the source voltage, and there is no current flowing

r, there may be some residual voltage across the switch due to the capacitance or inductance

it to the "on" state, the switch must be closed or turned "on" to complete the circuit and allow current
itch is closed, the voltage across the switch drops to zero, and the current flows through the circuit
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