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ELECTRO TECHOLOGY OHS 9119A

These two parts of the Subject ELECTRO TECHNOLOGY OHS 9119A meet the

Learning Specifications LSEEE101A and LSEEE233A. These subjects contribute to the
Competencies:

UEENEEEIJI)IA “Apply OHS practices in the Workplace” and
UEENEEE033A “Document occupational hazards and risks in electrical work”.

Duration: OHS in the Workplace 20 hours. And

" Electrical Safe working practices 20 hours.

Subject Purpose: This subjects aim to provide the student with the basic knowledge of the
students responsibilities for electrical Safety and workplace safety.

SUBJECT STRUCTURE

9119A
Applied Electro technology OHS 7

earnin L, Learning Specifications
EEE101A ' | LSEEE233B
Electrical Sale Working Practice
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| Drawings, diagrams and manuals
Identify drawing symbols

Interpret electrical schematic diagrams
Interpret mechanical drawings
Interpret architectural drawings

(Al of the following) |«
[ ]
-
» Interpret building floor plans
.
.
L ]

Interpret wiring/cable schedules

Use manuals

Parts/materials lists

Identify function, location, connection
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‘he Performa Eompekenqw will be assessed based on the evidence you provide

more of the following methods, as prescribed by your local Institute/College
hing staff: Direct observation, Simulation, Third party reports, Demonstration and
joning Projects, Portfolios and /or Profiling.
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Und rstanc ﬂmmmmg Essential Knowledge and Skills, as described in the
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following learning specification/s:
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Electrotechnology Hazards & Risks

L—

Learning Objectives

a. Identify hazards by work-site inspections
involving:

visual checks

L]
* looking at ways work can be carried out
.:'. _, * consulting with others
.
L

review of prior incident reports
using manufactures equipment details

el

a. Record hazards and assess the risk in
relation to:
¢« voltage levels
* nature of the job
* number of people involved
| * plant, machinery and equipment involved
*  working environment and conditions
* capability and experience and age of the
people doing the work
foreseeable abnormal conditions
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: the degree of the risk in relation .

high (potential to kill or permanent
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um (potential to cause an injury or
F a permanent nature )
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4. Control measures Identify control measures so as to eliminate
B Control measure identification the risk:

* discontinue activity

* Uuse different approaches to the work

* use different equipment or fix faulty
machinery

redesign the equipment or work process

* adopt administrative procedures

* use personal protective equipment

3. Review and monitoring a.

Monitor and review processes to ensure
* Process review and monitoring

control measures remain valid, are updated
should an accident occur, unforseen hazards
are identified and/or work practices,
equipment or material change.

6. Promotion of principles and Ta. Promote principles and legal responsibilities
responsibilities of respective parties in managing and
« Responsibilities and their administering hazards and assessing risk in
promotion the workplace, with particular attention to
elimination and mitigation measures, and
documentation requirements for identifying
risks and documenting hazards.
. - —_— .
7. Practices and processes a. Adopt practices and processes associated

« Adoption of new methods with implementing hazards identification and

risk management

nt Methods |
ﬁ?ﬁi?:rstandlng of essential knowledge and associated skills will_ be assessed using the
learning SpeCiﬂcatlon above, based on the evidence you provide using two or more of the
following methods, as prescribed by your local Institute/College teaching staff:

Observing of Skills in practical exercises and_
. Questionﬁwg of Knowledge using pen and paper tests, essays, oral tests and/or

interviews.

'?:: ?aﬁmm:l::alﬂm and Safety of people at work apply to studenris u:h;:eattend
TA:E Colleges, either part time or full time. These laws emphasise m;g A;eEegoI?egae) -
able stéps to eliminate or control risk at work (this Inc_ludes a . B o
reason ‘the responsibility for the control, and where possible, the elimination ikl
S:Le:terai;k‘:: or other College staff, anything that you think may be a risk to you or other

people.

scist ir d elimination, and to
| you to assist in hazard identification an _ _
YU SaRip m"gasu‘ encc::;a f%fm risks to yourself and other people that may arise durr;nagnd
""”’f ﬁ";?:émm s. The OHS Act 2000 and OHS Regulation 2001 require that teache
practical exercises. e U= A
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|
students take reasonable steps to control and monitor risk in the classroom, workshop or

workplace.

What you will need

Personal Protective Equipment | |
Students must provide and wear their own Personal Protective Equipment when entering
designated workshop areas, This equipment must conform to relevant standards and where
appropriate, include:

« Safety glasses or goggles

= Safety capped work shoes or boots

« Close fitting coveralls or drill shirt and trousers
«  Ear muffs or plugs
*  Hair net/cap

Students should purchase the following Learner Resource Manual if reguired to by their

:::ards and risks in electrical work, UEENEEEQO33A, 1st Edition,

sment_guide.htm

arrangements

clectrical Safe Working Practice

Overview

Electrical Safe Working Practice
Overview

Safe working practices are an essential part of working in any industry. In the era
before the 1980’s governments used legislation in an attempt to control or prevent
workplace injury, iliness and death. These acts of Parliament tended to be very
prescriptive. This means each act tried to specify, in detail how to prevent injuries in
each workplace. These Acts often needed amendments as the nature of each
workplace changed or as new hazards were perceived. The result was 2 very
technical set of rules that were difficult to interpret and maintain. There were
differences between states that led to inconsistencies even in similar workplaces.
From about 1980, a series of Inquiries recommended a more performance-based
approach to occupational health and safety. The New South Wales Occupational
Health and Safety Act 2000 contains provisions that place much of the responsibility
for health and safety in the workplace in the hands of employers. Provisions of the
Act require employers to consult with their employees on health and safety matters.
If you are going to be involved in the day to day, safe operation of your workplace
you will need to develop skills that will allow you to identify hazards and conduct risk
assessments.

This module will explain risk management principles for some electrical and non-
electrical hazards. You will be given the opportunity to practice applying control
measures for various non-electrical and electrical hazards including hazards
associated with low voltage, extra-low voltage and high current installations. While
this module basically stands alone, you will need some prior knowledge of the
Occupational Health and Safety Act. For this reason you should have completed
Occupational Health and Safety — 7793T before attempting this module.

Contents

Risk management

Non-Electrical hazards

Electrical hazards

High voltage hazards

Use and care of safety equipment

AW -

Gather your resources

You will need the following resources at some stage during this module

Hazards at work — Second edition Petrusia Butrej and Grahame Douglas — OTEN
Code of practice for risk assessment — Workcover New Soutn Wales.
www.workcover.nsw.gov.au/Publications -

summary of the OHS Act 2000 ~ Workcover New South Wales.
www.workcover.nsw.gov.au/Publications | e _ _

Risk management at work. Guide 2001 — Workcover New South Wales.
www.workcover.nsw.gov.au/Publications

_ e R | 14/10/2002
G.Smith
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t Overview
smen ; |
Asses 2.2 | Describe control | Hazarg .
- A : .
This module contains two assessment events. . ‘l measures for dealing | information, .-;:;i:&em' g:w;zg test, \t Workcover |
| Risk Assessment Project 40% with hazards MSDS. Use | Ject publications |
Assessment 1 s _ i | identified in 2.1 | | |
Assessment 2 Theory / practical test 60% | - z;?egare of | |
. |_equipment || |
Risk assessment project - ¥ Pl
i l .
Aesncoment citetia g outcome 3: Demonstrate Knowledge and skills for dealing with
Conduct & risk assessment on 2 given work environment documenting and assessing hazar:dshassomated With low voltage, extra-low voltage
| dna nigh currents
the risks. |
The workplace risk assessment should cover typical electrical and non- Assessme iteri |
i T 3 e, ; nt Crit | .
electrical hazards associated with industrial or building site. e 53;:;&:1 Iéiaaf;r;l;ige : gsseisament | Resource or
| : _ 3.1 | Identify the parts of | Circuit | Circuit ix Thr:;;glte;st !| %122: ?11, |
Describe control methods for dealing with hazards in the workplace an electrical system | diagrams diagrams, | Stjeet popen e,
and equipment that batteries etc | identification l, 1 code of |
Dpﬁ;ate atéow construction | of equipment | | practice ".
-_ " vVoitage and extra- sites types and | I Hazards at
, Theory /practical test low voltage : characterisics | work
. : | (OTEN) |
h The tbaafy practical test could include multiple choice, short answer and essay type 3.2 | Identify the parts of | Estimation of | Identificaion | identfcaton 7 T
'y ‘questions. The leaming outcomes covered include: an electrical system | fault levels, | of circuit of control | code of |
" s AL equ?pment e_ffects of components equipment. | practice
]I aming outcome 1: Demonstrate an understanding of the principles of risk :?ere h.;g';f”"e”ts high fault Theory test, Hazards at
 management and assessment of risk. =i valanio current Project | ""5”‘ |
| (OTEN) |
) 3.3 | Describe control Methods of Hazard Theory test, | Workcover |
Cm'ftaent Leamu'{g Assess_rnent Resource or measures fault current | control Project | code of |
— outline : Str;s{tegres Strategies comment control, methods, practice |
-_Bmt; cribe the principles lnhn?ﬂuchon to Ass:gnrcr;:ent. Combined Workcover Safety Hazards at
s P . haza resea project with publicatons procedures work '5
| and suate the purpose of | identification unit 2, Theory when working (OTEN),
-t;.ldn. and risk test on electrical Australian |
LN _ Tm-anaggmem . equipment Electrical |
Risk Assignment, | Combined Workcover Wiring |
e management | research project with | publicatons Practice |
procedures unit 2, Theory
test
Learning outcome 4: Demonstrate an understanding of the risks and control
measures associated with high-voltage.
Assessment Criteria Content Leaming Assessment | Resource or |
outline Strategies Strategies comment
e 9 , 4.1 | |dentify the parts of | Identification | HV safety Theory test, AS3000
€2 Demonstrate knowledge and skills in dealing with non- an electrical system | of HV pachdijes, | preect by
enmuntersd in electrical work and equipment that | equipement, Practical code of
operate at high- Differences exercise prachcfe
| ' voltage between LV HV Safe
Leamun_g Assess_ment Resource or : and HV , Working
Assig = Theo 2legi fimant | equi ment | Procedures
fese'grmem' yiest | Workcover ] 4 2 | Explainthe terms | Outline stray | Basic “Theory test, | AS3000
[ S publications | touch voftage’, voltages ina | calculations, | project Industry
stepvotage’,  [HV | Circuit code of
‘induced voltage’, | installation | diagrams [raGlen
and ‘creepage’ as that may be | HV S;fe
they relateto the | hazardous | ' st I
hazards Ufhiﬂh S I

14/10/2002 oy 3 ‘g 14/10/2002
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| : F_vatt_ag%e the control | Describe Interpretation Thgaw test, AS3000
| e i?'i':aizres Llsed for | earthing and of circuit project :;r:;l;sgfy
dealing with the bonding in HV | diagrams Akl
| hazards of high ‘ installatons practice
g Working

] Procedures

i I

] Learning outcome 3:

Demonstrate knowledge and skills in relation to safety,
selection, use, maintenance and care of test equipment.

I

f [Assessment Criteria Content Learning Assessment | Resource or
I e outline _| Strategies Strategies comment
A | 5 1 | Describe the safety Categories | Selection of Practical A.SSDOO
| | characte istics of of test | test exercise Industry
| electrical testing meters equipment for | Theory test code of
H devices. given practice
| | situations HV Safe
Working
‘ Procedures
' Selection Demonstrate | Practical AS3000
~and safe use | correct use of | exercise Industry
of test eguipment Theory test code of
| equipment practice
and HV Safe
instruments Working
_ Procedures
Safety Inspect faulty | Practical AS3000
| inspections equipment, exercise Industry
of test report on Theory test code of
Y | equipment suspect practice
and leads equipment HV Safe
Working
Procedures
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Risk Management

Electrical Safe Working Practice

Section1 Risk Management

Introduction

The Occupational Health and Safety Act 2000 places a “duty of care” on employers.
This means that employers must ensure the health, safety and welfare of their
employees when at work. This duty does not replace any obligation on the part of
employees to maintain safety in the workplace. Employees must take reasonable
care of the health and safety of themselves and others. It is a requirement of the
OH&S Act that employees must CO-operate with employers in their efforts to comply
with occupational health and safety requirements.

This section will outline basic procedures you might use to assist your employer fulfill
his duties under the OH&S Act. It will also Improve your chances of identifying
hazards in your workplace.

What you’ll learn

When you have completed this section you should be able to:

= Describe the principles of risk management and state the purpose of each

= Conduct a risk assessment on a given work environment documenting and
assessing the identified risks.

The references you need for this section are:
= Risk management at work — Guide 2001
Workcover publications.

e Low Voltage Electrical Work — Code of Practice 2001
Workcover publications

« Hazards at Work — Second Edition. Section 3

What is risk management

The Occupational Health and Safety Act of NSW and !he_ OH&S regulation now
require risk management as an integral part of managing the health and safety of
employees in the workplace. Risk management is a way that all stake holders in a
workplace can minimize the possibility of an accident thaf causes injury or work
practices that can lead to illness perhaps over a long ip_enr.:fd of time. Employers
should identify any foreseeable haz,ard§ that may arise in th_e workplace and
assess the risk of harm arising from the identified hazard_s.. It is then up to the
employer to eliminate the hazard or at least control the risk.

Types of hazards

Consider the following example.
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- 1 at floor level in g
- ' tallic troughing SYSte,m. % :

~u are required to install a galvanized metatic = il involve:
ol L‘l]"]:d;?ﬁce construction is mainly brick. This Itaslkd"'; moving furmniture
) and clearing the work area. This could INCiV

« Preparng 4 iy
sl &l binets n

such as desks or filing cabine utting to length and drilling holes
abalsrs : hing system by C
Preparing the metallic troug
for cable access
« Drilling the wall for fixings

; ﬁ - ci 1 ke ) -
Cﬂteguﬂse the hazards involved with this tas

k using the outline below.

| Categories of hazards

‘ You could group the hazards into about five major categories.

Seeing these categories may help you to identify hazards. It helps if you have some
sind of checklist to categorise dangers in the workplace. : | |
The Workcover publication Risk Management at Work — Guide 2001 outlines five
 steps for hazard identification.
'+ Takea look at past accidents
“» Talk to the workers doing the jobs
~ « Walk around the work area to see what is happening
= 1\_ information you may have on a particular aspect of the work area
- » Think about the future and ask “What if

i a I B .
' e = = By = — e | -
sk B 1 I ! ..
' F I g B | i
- - b =il o =
- - 4 Y

fhat are the physical hazards associated with installing this troughing?

_all 1
A

Electrical Safe Working Practice

o = - _ Risk Management

Chemical hazards

Chemical hazards might include:

. Skin_refac?ions to dusts (Dermatitis)
* Eye irritation by dusts or other agents

Chemical hazards are due
liquids.

List chemical hazards you might encounter doing this

to the presence of gases, dusts, fumes, vapours and

10b.

Ergonomic hazards

Ergonomic is a term that applies to the design of the workplace. In this case the
workplace is the office area where you may be cutting, drilling and fitting the
troughing. An ergonomic hazard may be due to:

= Work bench too low and you have to bend over to complete the job

* Poorly designed or poorly maintained tools leading to fatigue

* Workspace too restricted. Not enough room to complete the task without
causing another hazard

* Poor ventilation and light

#‘ - -.— l : - . - ! _I -- . -

-
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Biological hazards . .
Blﬂiog'c ed by bacteria and exposure o VIrUSes, such as hepabt;ttls :areﬁr |
mm’lﬁfagt_i_ams-g tii;ai 'iga'l hazards. The problem could be wmpoundzd t: ai? office
hapﬁfnfm ﬁe’paﬁg"-df'a' hospital. Biological hazards may be spread by
conditioning for example.

| 1
| L T I 1 !
I II.I'. | 4 -
. | II|I

These }“Li not all in your head. There is a definite link between factors that
cause *""—rrﬁ ;i;!"ff vork, harassment, dealing with the public and constant low

levels of noise rjrr&,’“f of well being. These factors are often

A L =T i ljz._ln_r;:;:%_;.‘::. ;.: o e --..J,

I pw‘n» some considerable exposure. These factors may
oor workplac prmance and excessive absenteeism.
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5e that you have just completed is the first step in any risk management
“You have fo identify hazards before you can take the next step. Once you

lified the hazard you now have to determine how serious the problem might
BrWOrGS you have to assess the risk. The Workcover publication Code of

e T L !

sk As. J sts the following steps to assess the risk:
Yy 1aciors that contribute to the risk

1 g - :I: 1 g g
| . 1
| i 1 E |. I
i _'-\.:

atety information that is relevant to the particular hazard

.
" FRN _l‘
I--.-l -

hie 3000 o an injury oceurring and the likely severity of an injury

¥ i L'....'..- ':.{.. 11
- -.."‘:'- Ll
o .

NS necessary to eliminate or control the risk

ial are nece to keep so you can eliminate or control the
-

1 A olls

SWan accident could happen and what factors may
SEHEENL reports are one of the best aids you can use
8. Blonies from the work place are also a rich source
iyhazaras and control methods. Try to imagine

A

#8885 Or plece of equipment fails. Many

€ how much e f ort should go into

S
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Risk Management

Hazard Rating

Each hazard should be rated according to the following:
. Likehhood‘ of an accident caused by the hazard. Consider such factors as
length of time and frequency of exposure to the hazard.

* Likely severity of any injury or illness that may occur as a result of exposure to
the hazard

You could use a table to rate each hazard. Any hazard that you give a high rating
should be attended to first. The following table was adapted from the Workcover
Authority booklet Six Steps to Occupational Health and Safety. |n this example, 1 is
the highest risk and 6 the lowest.

Rating 1{2]|3|4[5]6
Likelihood of accident
Severity | B

|
|
|

Let's use the example of to rate the risk associated with installing the troughing.
One of the hazards we identified may have been:

« Dropping a hammer on your toe
e Strains when moving furniture
e Trips and falls

Now we rate the hazard.

T Likelihood of accident Severity |
112[(314[5{611]2|3({4]5]6
Dropping the X #
hammer on your {oe
Strains moving X X
furniture :
Trips and falls X 3

You can only do this reliably if you have first hand access to the worksite.

Elimination or control of risk

" me ‘azards that confrontyou. You have categorized

have now identified some of the hazards that confrontyou. You hay

'm.-urisi that each hazard poses. The next step is to allm;natg or at least canrgoltﬁth
risk. Elimination is the besj:kpﬁon ililt nﬂtzl‘vf‘ialal)fs ’??l:s'r::lltom?ea 'cg ﬁh:hhﬁz rd—sfloor .
s‘cﬂi.‘i‘?fi(r;::s:tel tgdoguanﬂfy. Thgra are many variables thatmuld qpmpound the. siava?g. of the
fall. If you happened to be carry ﬁ,e';l‘_‘i-:haaw-'-abjpgt:;ag-_'-mg tlrneaf E:l?_ezacc dent the
results could be very severe. How, then .canw&-'lelimlmtefthﬂ- risk?

14/10/2002

G.Smith
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o walk through is clear of obstacles. We
d on the floor, it is immediately cleareg

tasbulated in a clear and logical way so
e dangers and safety

We could make sure that the area We need t

could insist that whenever anything 1S droppe
up. All our hazard control methods should be tabu Ll
t‘h%’t anyone who has 1o do this job can be familiarize

control methods.

Risk Control Summary
The following table is an example of how you cou
control methods.

Id summarise hazards, risks and

Task Hazard Risk Control method N
Installing Moving heavy Strains, hernia
troughing objects
system
| N i
| Sharp objects Cuts and
. abrasions
i
|
|
=
A
|
d]
Strains, hernia

sections of metal

Slips and falls

Electrical Safe Working Practice

___,e "Jhigh_e_st'pﬁnrity Is to eliminate the hazard. If you can't
TG er mntroi is the next option.

ASSessment may indicate that:
training that apopli

aL@pplies 1o a range of hazards is needed for your workers.

Eid- = .
L ¥ - = - 1 L
ln;l[

TCRSET TS *' ‘_m;_haz,ards; by changing the way you purchase your
< 1P, Use smaller packages to help manual handling.
i {the work area to reduce hazards.
: . d, 1._._ma?nding jobs between a group of

LAl 1aligl

-~ " EINEps some jobs may need more than

...
i
- ¥ ]
" = : - r
.l.__..- L L
ALt
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Risk Management

The risk management process

Erom the previous exa_rnples you can see the steps you could use to manage your
risks. We can summarise this procedure:

* Identify the problem (Hazard identification)

o Categorise the seriousness of the risk (Risk assessment)

» Decide on elimination or control methods.
The risk management process is not complete however unless you monitor your
control measures and review these measures to make sure they actually work.
Remember this is only one part of a more complete OH&S plan for the work place.

Review questions

1 What is the name of the NSW Act that places a duty of care on employers?
2 What is the name of the organization that administers this Act in NSW?
3 What are the three general steps for risk management?
4 List five general categories of hazards in the workplace.
5 List five steps for hazard identification.
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. .. | .
L N ciral r S. |
& Whatare examples of physical hazard Section 2 Workplace Hazards
Introduction
EUNEEA ; L:?O?;':L:?ecltion of thisf :Eod#le was an introdgc’qion to the risk assessment process.
_ L - ~hemical hazard have on yOu y, Many of the hazards you face in industry are difficult to identify without
7 What effect could a cheml some further knowledge. For example, some substances appear safe enough but

may pose a severe health hazard if used or handled incorrectly. Asbestos is one

example. In this section we will outline some of the non-electrical workplace hazards
and safety procedures you could use to identify some not so obvious hazards.

What you will learn

dentify tv fmfb"&*@lﬁﬁs of stress associated with the w
Ay

When you have completed this section you should be able to:
|dentify typical workplace hazards
Outline control methods for dealing with hazards

orkplace.

References for this section:
Safety Meter Positive performance measurement tool

o Workcover publications

Low voltage electrical work — Code of Practice
o Workcover Publications

Hazards at Work — Butrej and Douglas

o OTEN and Workcover
e Material Safety Data Sheets from materials suppliers

Hazards in the workplace

Young workers below the age of 25 are most likely to have an accident in the

workplace. According to statistics from Workcover - NSW, about 60% of all workplace
injuries are sprains and strains. Back injuries account for about 30% of workplace

injuries. For young, inexperienced workers, the most common injuries are:

T ey gty
s € ':1 ./ __,'JI [I__"-'*

L -
1 J| -
| i R ﬂ' ..."" e
>_A "

i =/ o
JhHiel! U
i = 1

N

‘powered lawn mower

tic premises.

"i.
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| ije the next most
. . iee of iniury to young workers while t _

mmﬁﬂaiﬂ ‘WM?IW %m-mp(g ;n.-{g?aﬂs ;_ng being hit by moving objects.

common causes of injury s sl -_Wl ' etics. 98-99, the occupations with the highest risk of

. - 5 - - - | |_ r - ' .
- -.;__—;--11.._.':, s Alielr "‘*.'?, s the J;Wincideﬂw of injury are:

3 ru | Fi ' iR
i’ [ & .._;f.'.u-_.:.:i'..'nr:".'_.*
4 N "

.an apprentice in the electrical industry you are in an injury high risk
~ Il is important that you develop skilis that allow you to identify hazards
/ou become another figure in the statistics.

|
1l " | 0 N 0"y

o S :‘1.'."?"‘.. - .. , ' - !
ying Workplace Hazards

e y { yve found that one of the most successful
© 1 use o id ‘f__t hazards is to divide the work;?lace into se_ctions or
an then look for contributi g factors for a hazard in each section. The
zards shol 1 represent the key risk areas for your particular work
tive, Workcover - NSW recommends the maximum number of

e »
I_'F"'

want 10 ne tha’d Blght'
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i
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Workplace Hazards

If you work in a ware hou

and hoists. se then you might include 2 Sp

ecial category for fork lifts

Contributing factors to hazards

What are some of these factors?

Some of the factors that fol| |
: _ oW were covered in Occupational Health
7T793T. We will review some of these factors in the following activity. T

Write the title that would best fit with the following descriptions.

Work practices are procedures or me

NS thods you mi
Injury in the work place, wearing eye / Byuse 1o protect yourself from

protection or ear protection. for example.

Keeping your work area organized and tidy is an excellent first step for avoiding

accidents. Keeping access ways clear and removin | it bui -
_ ; g rubbish before it builds
part of this process. Housekeeping refers to this practice. b

Art_aas that are poorly lit may be a hazard. Generally the lighting level must be
suitable for the type of work undertaken in that area. For example, the lighting level in
a stairwell or hallway is a lot lower than the lighting level you need in 2 workshop
where small parts and close tolerance work is involved.

Electrical refers to maintenance of equipment especially electrical leads that may
contribute to an accident.

—_—

There are many opportunities for accidents of this type in a workplace. Besides the
obvious contributing factors such as wet, slippery surfaces you need to be aware of
factors that may complicate an accident. Sharp materials that extend into the
workplace may cause a severe wound from only a small fall.

It is generally your responsibility to make sure the equipment you use is safe. This
includes such things as checking guards and controls for compliance with safety
regulations,

Activity 2 - Examples of hazards

tres, of cable tray in an underground
car park. You have to drill holes in a slab above your head to fit masonry anchors
and cut the tray to suit a change in direction.

You have to install a short section, about six metr

10/14/2002
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What preca f any hazards you meet? | T
ce fo minimize the effect O -

- rti ugﬁfﬁﬂrﬁ: :teps in the job and then apply each of the categories f

As g starung .

above and any others you feel necessary. ;

Steps for completing the work
~ Mark oul route
- Drill holes for
supports

o Cuttrayand
assembie section

~ Fittray

L L

e —————

Plant and equipment

Ladders or scaffolds

SCAFFOLD FALL INJURES TWO MEN

Two men were injured when a two-metre scaffold fell over. The men were r repairin
townhouse when the incident occurred. One man suffered multiple fractures inclus
| both arms and legs and the other man muitiple fractures and severe head Injuries
These are a few points for an example. As an exercise complete the following
sections for the remaining tasks.

Drilling Holes for masonry anchors

e ool Add at least two more items in each category

i o Work practices o Erect barriers to stop traffic or use another qualified person
B i | (Add at least two to control traffic flow.
- ' more) Use reflective vests in poor lighting in car park.
Your turn

a - - L AR -

10/14/2002




Workplace Ha»

— 94args
ical Safe Working Practice
2zl - . Electrical Safe Working Practice
; ' IS T e T — Workplace Hazards
Housekeeping j » Keep area clear of materials and oo -
{ . Cut and assemble tray
' The Categories in this |
(r ) assemble the tray YOSECCSES Ssi tﬁareglect tthe mte;trr:ods you use to cut and
. | . : ' , _ CKSaw 1o cut the tray or, more likely. an angle
| . grinder with a metal ¢ | Yy gie
H' ’; | hand tools. Utling disk. Assembly involves >Panners or sockets and other
| |
,f' j . o = J g Fatal Fall
= : o increase |
ctrical and ; e Use portable lamps | A §3-year-old electric
| F’gtin » Check all appliance leads for damage | &t enz ion ladd ectrician died from head Injunies when he fell from an aluminium
'J gntng | ek 3 ter Otntohthe concrete floor below. The deceased man had been
. | | g a nhot water heater during the installation of electrical e
}.' i' kitchen when the accident Occurred. RO A TR
[; | Workcover news.
I! L ]
| | Work practices E | =
! B At st * Lrect barriers to stop traffic or use another qualified person |
, - : : -— | St IWo to control traffic flow. |
Protection against |« Tools and equipment secured to prevent falling onto | more) e Use reflective vests lighting
| slips, falls and falling |  people below © VESIS in poor lighting in car park.
e Your turn |
objects € . |
1 -_ |
|
e

‘Plantand Eqqumarrt « Check masonry drill for correct operation -

Housekeeping P

Keep area clear of materials and tools

~Ts éhadciaddar for defects

| o

| Electrical and * Use portable lamps to increase light
| lighting * Check all appliance leads for damage

T 1071472002

.
-
|
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Clegtrical Safe Working Praclice — . Electrical Safe Working Practice
e e, —_— Work azards
e < oauipment secured to prevent falling onto | . : S
“Protection against | s Tools an lei | Work practices v Eractbor " »
slips, falls and falling ]I people belo (Add at least two to r‘om;ﬁt&r;_’io stop traffic or use another qualified person |
' objects » more) | : rainc flow. |
J, J * Use reflective vests in poor lighting in car park
| ’ * Yourturn ' |
| ,
Ii :
| |
- — - off disk i |
Bianiand equipment | = Check angle grinder for correct cu |
[ | :
i sketping * Keep area clear of materials and tools ¥ I
|: ®
I B
! ®
. |
Ladders and | » Check ladder for defects | FIec_trical and * Use portable lamps to increase light 1:
| scaffolds - Ighting e Check all appliance leads for damage
; |
| , |
' \
. |
\
| Protection against e Tools and equipment secured to prevent falling onto |
. | slips, falls and falling people below |
| — objects 5 |
: . \
- Another point about ladders
- Donotuse aluminium ladders if there is a risk of contact with electricity. Fibreglass :
- ladd ladder of choice for electricians. Other trades may be at risk as
e '%u.f foliowing is an extract from the Queensland publication Guidelines for
N = ‘*‘*_.l u' S .
F#‘ orker was hospitalised after he received a shock while working on an | - |
e L I | and equipment Check spanners and sockets for correct fit
R e alling cables on a cable tray. The foot of the ladder had cut through a | Flarg HHE : Bt
emporary lighting. | .
lighting |
o _!I II |:I|
s i :
g BEIOWINE ceiling attached to long threaded rods. There should
~@bove Ine tray and below the tray
. By
| 21 10/14/2002
- G.Smith i
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[—Laddefs and f . Chebk ladder for defects =
i st:éﬁofds. ™
!
}
| |
L
|
I J :

Review and summary of hazards
Identifying these hazards without actually seeing the job is difficult, however, you will
need to be able to foresee some of the problems so that you can have the so| utions
| in place before you start work. You can check some of your suggestions against the
| information at the end of this section.

4 ou may have thought of other safety precautions as well. Most of the items in this

' ‘l. ) table are of a physical nature. There will be other jobs where you come into contact

|  ha; mmlmms obvious. The dust generated whilst drilling is an eXxample

‘hazard that you might overiook. Dust of this nature can cause diseases like lung
or silicos ‘mm dccurrence of silicosis is declining in Australia and is now a

( C uﬂmﬂf the problems associated with diseases of this type is the time

he d Lead times of ten years or more are typical. So the

recautions you take now, or don't take, may not affect you for some time.

——

146 A -7-' ‘.-aﬂfr d In the tables above are also th
| .. - ,, | T S TS |

o it

St TUIE tables e basic principles you should
2 salety inspection of a workplace or site.

| @gainst slips

Electrical Safe Working Practice

Workplace Hazards

Work practices

Housekeeping

Electrical and

lighting

Protection

and falls

— — —_—

Plant and
equipment

Other
categories
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NSW Elecfricalindustryﬂ Asbestos Awareness Committee in c
Workgover - NSW pu.bllshes information about asbestos. Th
following procedures if you have to work with these panels.

*» Use dust control and low speed drills for drilling operations

A drill attached to a vacuum cleaner fitted with a High Efficiency Particulate Air

(HEPA) filter via an appropriate dust extraction unit has been demonstrated a<
a safe method.

onjunction with
ey recommend the

 —

Use{ A regpirator that’ has an appropriate rating if you cannot use any other
L engineering solution to remove the hazard

. The electrical panel, meter box and any electrical equipment installed on or
L removed from the panel must be cleaned of dust and swarf as part of the work
procedure. A vacuum cleaner suitable for asbestos work is an adeguate

method of cleaning up as it removes all residual dust and swarf from the box,
the panel, around cables and electrical equipment.

Other hazards

" For electrical panels identified as containing asbestos, assume the dust and
“L i | et s remind you about some. . e : g : e an
have mentioned. Let us re d swarf inside the cupboard/ box housing the metering equipment is
contaminated with asbestos fibres. Use Plastic (non-conductive) vacuum
- STETE - | cleaner hoses and attachments to remove this dust.
mm:ﬂ' m permanent hearng damage is related 1o beliauckess 0f|the| | » Remove and dispose of asbestos waste in accordance with the requirements
The risk of causing peritiaticiit e inutes working in noise levels of |

e .. ol re. For example two minu _ ‘ of the Environmental Protection Agency -NSW. The EPA has strict guidelines
mWﬂfﬂpﬁzzl’;::ame amp;in! of damage as eight hours working | for handling asbestos. Generally, removal of materials like asbestos is
114 dec Mlmlﬂaym?i njhki'es are slow to develop and may not have a Idarge | undertaken by specialised companies registered for that purpose.
e oo titestvle for @ number of years. The damage is |
ecton yo r lifestyle for @ n o :urrounds with 2 hole saw or jig saw could

e .' Jise that is in excess of 85 dB(A). The best approach is 1o reduce noise at Syntheti c mineral fibres

e
= In thic case il would be better to use a punch to create the holes for panel il
.. .Hkmil a _ﬁ‘- b:? bsaw If you muit use a saw then you must use Name two types of synthetic mineral fibres.
sther than a hole saw or Jig Saw.

=1 F.‘_-.- | %
- .',II_‘ - o |'l'1 ]
— :E“ :
.?.' T Bl |.'- '
F i A “. | R bl T B u _q

I .':‘II". -

Switchboards ¢ wﬂi manufactured prior o 1988 often contailjed asbgstos. e It is more likely in this day and age you will come into contact with synthaitti; mineral
most comr non form of asbestos is chrysolile (White Asbestos). This material fibres or SMF. These materials do not represent the same hazard to healih as

y fibres that may lodge in your lungs. These fiores form the nucleus of 25bestos.

oo Ml

vumors and cancers that are extremely aggressive. The incubation time for trhese
Limors and ca even though asbestos has been banned for some time the Vapours and fumes .
i f asbestos related compensation cases continues 1o rise. Now. a similar problem to dust is the effects of vapours and fumes. Certain vapours
‘s uniikely yo "7’1’;' e exposed to asbestos in a new switchboard. You may, ar fu;'hes may also be hazardous to health. To minimize the risk associated with
ver be expos "_-’f‘;?;';__-_l.;_;.:k_:_: 26108 in older instaliations. vapours you should:
assume that asbestos is present in:
ards marked on the rear face with “Zelemite, Lebah, Ausbestos, etc.” of

}:t'l I.'” “
TR R T

s "

je indicating the presence of asbestos

I}
I
|
[} &~
. |

s -"-*'.{". smell of bitumen or coal tar, Asbestos
e composite binder smells of coal tar).

board-like material) and asbestos cement (AC) sheel. Any ' e e s
{he dust that accumulates in the switchboard.

L E5 3 .4"*"'
& 2 1) g! 1
- o .-_I_

1Halei |
7
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Carbon monoxide poisoning

Five consiruction workers were treated in Biacktown Hospital after inhaling carboy,

monoxide while stripping down & building at Blacktown TAFE. The noxious fumes

resulted from operating an internal combustion engine in & sealed room in which
asbasios was being removed. All five men were releasea from hospital and
have nol suffered any permanent injunes.
Workcover news.
What types of matenals cause vapours and fume-s_?
Obviously internal combustion engines give off toxic fumes but so do many other
materials. Some of the more commaon Sources are:
» Solvents found in cleaning agents and paints
» Buming materials or materials being heated during welding and soldering
» Rotting matenals or the results of oxidization of metals. (Sometimes
oxidization of metals robs the atmosphere of oxygen. This often happens in
large metal containers such as the holds of ships).

Exercise 4

List three possible sources of fumes or vapours associated with our switchboa rd job

e bl W I8 Material is recognized as being of a hazardous
i pmnd. Mﬁ!:;m should be included as part of the packaging
(g Health " .S(htym?::le You would have been introduced to

th shﬂ“ (MS DS) fé is a MSDS available for any
M(MSDS) and what does a material safety data

- = |
r +
i i #
N .
i

IIH

do 0es not automatically mean that the
AT i MSDS care fully and do a risk

B s Ny m— —

——

AN A SAAT
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—

Exercise 5:

; : "
Lis ite p F - | . r
1 e \ | |

You should use an MSDS for this Information

Exercise 6:

Use the information available on a MSDS for cement and answer the following
questions. This information is readily available on the internet or on the back of the
packaging.

« What is the short term effect of cement if it is swallowed?

« What are the long term effects of cement if it is inhaled?

= E— i s —

« List the first aid directions if you get cement in your @yes of on your skin

- = = 27 ' 1011472002
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Electrical Safe Working Practice

< in the first two sections of this module you

rds and conduct a basic risk
information about materials you

e to your teacher.

If you have worked through the exercise
should be able to identify basic workplace haza
assessment for yourself. You should be able to find ‘
use and safe work practices. Submit the following eXercis

Activity
You have to make a section of ¢
supplied). This work will be carrie
usual tools and equipment such a
supplied in 6m lengths and stored
materials. You will have to cut the s
square and drill holes as shown on
the bar that have to be either tinned or pa
bar is free from 0il or grease.
Identify any hazards that may be involved for t
. Present your assessment in table format outlining the
e Parts of the task and
» Hazards that you may encounter
» Controls for minimizing risk.

opper bus bar for a large switchboard. (Drawing

d out in an electrical workshop equipped with the

s pedestal drills and grinders. The copper bar is

on a metals rack at the workshop along with other
ections of bar to length, dress ends square if not

he diagram. You will have to clean all sections of
inted. This usually means making sure the

his job and conduct a risk assessment,

e Em e ——

Electrical Safe Working Practice

e = Workplace Hazards
” .‘:J 1:"?—'-41-“' ..'I':_ gk i S o 5 r - I.‘
T # : 5. O UG A -*.j_* ;-!}- - -‘ilf'* .;:L.-..- '-,*1_;¢_. -, L SR — -~
- U147 G oo **E 1‘-*3*'?#"“‘3*}'{ SER g S e N 1\
— ~ ‘ 'I..FI = P e E:'.--_l-;':_. "‘M ; p--_:,i' : 3 ..-\I! &

DRILL CLEARANCE

-_?:+;§’ PAINT BAR WITH INSULATING PAINT
Fh
5 @ 20 TINENDS AFTER | |
[:JRV._L_”'J': | 1'-._:, |
O
o 1= _
4 75
i |
1200
= 3 o | |
O 0" L 50 J i=x
1 30
e o{ ; o
600 |

—  DRILLING

6 mm Copper bar |50 | DETAL

NOT TO SCALE

10/14/2002
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Check your progress

1. What is the age group most likely to have an accident in the workplace

———

-

2. Listfour of the most common injunies in the workplace

: ] G

ga -' ‘3. Whatare the three industry divisions with the highest incidence of injun 7

| Mw YOU Could use to minimize the production or effects of dust
had to install new equipment on an old switchboard.

5 L w -
- ' R
& !- v - |
.
-

mm might use in the workplace?

B

- g W, -
?t hu-w‘* LS

Electrical Safe Working Prg

clice

Section 3 Electrical Hazards
Introduction

The earlier secti
eclions of this module are an introduction to workplace hazards and

nsk man | o |
2gement. If you have compieted the exercises in those sections v

should now be able to 3 ly th : e

_ _ PRIy the basic procedures of risk mana = nis
section we will take this pr d I ol i
OIS 5 o attica mstzfie ur$ a step further and apply those principles to the
: : alion. You cannot see electricit | It |

| | CUNCily and the effects of an

f:ﬁ;;ﬂci;alcgiiie?t can be e:drenjely Severe. A simple accident may result in loss
L‘ d 3 ) loss o Property. Thje nsks of injury and damage associated with
3L~C!l ents in electrical Installations vary depending on the system voltage and
S;glx ?Ele fault current. Some installations may operate at voltages above 10

4 ut energy levels are so low that little damage will be done under fault
(:1:}1n2 lllﬂ‘ini On the other hand. if YOU place a short circuit across the lerminals of
a 12 volt car panew, YOu could do considerable damage, especially if the batten
explodes. So in this section we will identify the sections of the electrical |

install-_aticn thgt Operate at low and extra-low voltages and try to outiine the risks
associated with each section. |

What you will learn

When you have completed this section you should be able to:

e Identify the parts of an electrical System and equipment that operate at low
and extra-low voltage

* l|dentify the parts of an electrical system where high currents are available
» |dentify equipment that may be connected to high current systems
e Describe Hazard control methods

Resources for this section

Code of practice — Low Voltage Electrical Work
Workcover NSW

Hazards at work — Butrej and Douglas
Second edition - Section 8

Electrical Wiring Practice — Petherbridge and Neeson

Electrical Hazards
Two general categories of electrical hazards are:

— =, - — -

> 1012 2002
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if you @re part of the electrical circuit, the flow of current though your body will
- o Cause bums along the current path
+ Create some other physiological effect that will be as equally lite

Accidents of this type ate generally called electrocutions or electnoal shocks

An electrical explosion is caused when the energy that flows into a fault in the
circuit causes the tamperature of the circuit components to get so high that some
, parts melt or vapounse. Accident victims of an electrical explosion may not have
. m "’f m m ' vith the electncal mmmw mybeseverely in]ured

4 4 ‘.r ‘! 5 1 I. " I
! . *Fr N - E |
- -l b ;II' ] WA
_ s '
R e —I:l'
i i i ', .

.—

'hl'ﬂwmcal accidents

8w 10 loeniity fac -.*_‘-.-r'“ at contribute to the severity of an
owing ns we will outline some of the factors that

ar_ .

= l-.‘

£l ¥
L] =

" A

-

™

-
-

1
,..I

NSagues were pushing a mabile aluminium platiorm (o
| ‘-r s With 11 KV overhead powertines The

= =
.
- F— O 1_1 T—
il = S
21 i ) L) __, .w-rl'-
- - ] - 4 .

men _' & Cribcally injurec from the electnic shocks and treated in hospita)

wmm.g at Cessnock TAFE. The

ough the body causes damaqe
electric shocks are life

e .l

E‘Iactrlcn_l *Sjn_fg ﬂarking Practice

—

e Electrical Hazards

these voltages may be e
oepeadai y thal where the

" - F |
0dy is immersed in walter or in operating

Probaty cantain

ity of ventricutar nonliation

Unilikaty : e

| ——
e

1L S = m, -
weshold Sustained muscular

Of shock
No effect  sen Contraction Breathin
sation Painiw Can?t ket oo affectad U Deaath Severe
' likety b
\ 5 ums
- 1u
. = 100 200 1000

Milllamperes (One Second contact, 50 Hz supply)

2 Atwhat current would you find it difficult to let go of a conductor?

Avoiding contact with electricity

The regulations contained in the SAA Wirin Imari |

g Rules are primarily designed to
reduce the hazards 1o users of electricity. It is essential you maintain these
standards and do not introduce a situation that reduces the effectiveness of these
safety regulations. Contact with live electrical parts is prevented by:

As an electrician, you will be expected to work on electrical installations but you
should not reduce the effectiveness of any safety factors such as earthing,
guards and barriers. This applies to all installations including temporary services
and builders supplies. One way you might introduce a hazard where there was
not one before is by placing a metallic scaffold beneath electrical aerial cables.
Electrical supply authorities publish information you can use to assess the risks if
you are working near power lines. Only under very unusual circumstances should
you work on low voltage circuits that are /ive. You should only undertake this
work if you have been trained and have the appropriate safety equipment. As
stated in the WorkCover Code of Practice for Low Voitage Electrical Work,
personal protective equipment is the least preferred way of dealing with nisks.

4
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L The only time you should work with the circuit energised is when you are fault Electrical Hazards

finding or testing.

f Electrical Hazards | l‘ ' .
[ Every e ectrical installation and task must be assessed for hazards. The list that S |
|

follows is @ summary of hazards from a WorkCover code of practice — Low - b "
Voltage Electrical Work, section four. This list includes: e \
« Voltages that appear between _ *
o terminals of equipment and accessories
| o terminals and earthed metal _
o terminals and exposed live conductors and conductive parts of the Existing cottage \ |

Neto Streel
Distribution inés

surrounding environment such as damp brickwork for demolition

o earthed metal and disconnected conductors such as neutrals \

C o » Re R PR JaUBIB . EKiSting \\\ l
- o hazardous locations and explosive atmospheres /f service |

o cramped situations such as roof spaces and under floors / New rote_{ P T
« Multiple supply sources for a single switchboard or circuit including off / service l
peak, emerg 'supplies and uninterruptible power supplies | V E&L |

ges on long circuits or stored charge in capacitors -'

fi:. ] L R : ! New builders pole | |
ENIy :abeled circuits and incorrect circuit identification procedures and temporary supply |

tected live electrical cables in work area 1

inize the removal of power on a demolition site and install a
1etal bullder's pole on the position shown on the site map. You

wduring the demolition of the house. oY orect Answer the question by completing the fallowing table.

marked for

ey ;‘r or fsa fifty year old house that has a three phase Hazard Identification Risk
16610 he front of the building. The service line originates on a

. Control measures \
T‘horoughly_ Inspect the Contact local electricity |
site and adjacent area to supplier for information.

ideﬂtify thB e_XiStence Of D|a| before you d|g
| all power lines.

Demolition begins before |
power isolated.

e e e 1

" - P — -—_‘_—‘-+'— - . " —
| Identify switchboard Refer to WorkCover for

| material for the presence | ‘information and correct
of asbestos. ﬁ | disposal procedures.

T 10/14/2002
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4 I s

Thoroughly test
| installation after
1 disconnection for the
! presence of unidentified
supply.
| Use volt stick as last line

| of defence to detect live
| lines.

metres should be de-

| energised, insulated or
| other wise made safe

| before starting work.

{ High voltages need
higher separation

| Power lines within 4
|
]

E

| distances. See local

S——

No power lines within 4 m
of the site.
Spotters not used to
‘observe operation of
plant where electrical
_contact is possible.

, electricity supplier. |

Electrical Safe Working Practice

Electrical Hazards

Electrical burns

The fact that electrical current prod .
| - uce
appliances like electric jugs anz S heat is

excged the melting point of the wire. Whe.n
continuous and the current flow stops.

Circuit protection

A fuse is one application of the
the current in the circuit increas
used by the fuse element caus
it melts.

Circuit breakers use the heating effect of
trip the switch and open the circuit

The operation of the circuit breaker and the fuse takes time. Sometimes, you may
find the speed with which the circuit protection operates is not fast enough to
prevent damage to the equipment connected to the circuit. You will contribute to
the problem further if you use fuses or circuit breakers with ratings that exceed
the normal current carrying capacity of the circuit.

controlled heating effect of an electrical current. If
€s above an acceptable level. the heat energy
es the temperature of the fuse element to rise until

the current as well as magnetic fields to

Energy in the fault

The energy at the fault is determined by the time the fault current flows and the

magnitude of the fault current. The damage to property and risk to life caused by
a short circuit fault varies depending on these two factors.

Limiting circuit fault current

Where is the fault current lowest?

The fault current is limited primarily by the impedance (resistance) of the energy
source, supply cables and the cause of the fault. The term impedance, which is
the opposition to electrical current, includes factors such as resistance and
reactance that are a normal part of the circuit.

Current limited

Many extra low voltage systems are current limited. Extra-low voltage is any
voltage below 50V A% and 120V DC. Systems of this type don’t need a fuse or
circuit breaker protection on the output side of the power supply. Analogue
telephone systems (48V) and 12 volt lighting systems are two a.xampla_s of |
current limited supply systems. Many 240/12 volt transformers used for down
lights have a maximum short circuit current of about ZM They wlll not sustain
that current for long before they are damaged. They are unlikely to explode,

however. Some electronic types are short circuit protected.

High circuit impedance o A
inary low voltage circuits must be protected aga short circui
foazdlt: %ﬁam Jit breakers or fuses at the wmmm circuit.

Low valtagsijs.dfaﬂn:qd'lm;ﬂsaﬁﬂﬂaw . |




Electrical Hazards

e Electrical Safe Working Practice
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g B — Electrical Hazards :
- Foint of — e e
_ _ Supply . Final
: Consumers > 7 5
Mains :
. e " . | . 25 mm? SDI S b : | Final
The maximum fault current that will flow, however, is mainly determined by the . ——5—— N i
impedance of the fault path. As a rough guide, the longer the circuit and the Main 16 mm T Submain |
smaller the diameter of the cable. the lower will be the fault current. Switchboard e |
- Garage . i
e m .IﬂT eve m , distribution i
PP _ 'h : . _ . | - board
"he diagram below is a site plan of a domestic installation. The fault current level Pocl services
oint of supply in an urban situation is about 10 000 amperes. (NSW distribution board
, id Installation Rules). As you move along the circuit away from the Line diagram showing typical cable sizes.
| ' - gircuit current will decrease. The graph following shows
e 10
. &
> Notes | Approximate fault currents
: *Brick veneeritile construction |
-1:- Socket 3 on concrete siab % Main
: == All rcoms thermally insul :
«All cabling shall beymizj;?:d - 6 lS'-*'-*Ih'.thl.‘Jr:):a rd
in walls or above ceilings g -‘\
5 —r Socket 1 8 5 \'*'\
i | % 4 \\.
‘ LI“., \\. .
]: . ,\_\ *-.__‘.. Garage
| | 2 Distribution _
.- | s L ..  Board Pgoi services
i : I Distribution board
| \_\\ ™5y """r.-.':':ﬁ‘ ‘
ll | v Socket 1 \ S iy ~.Socket 4
_ 't R 20 40 60 B8O 100 120 140
I Point of | ; |
_H_.éwmmw' A Socket 2 SUpply / Approximate distance from paint of supply
R ... i Fhes o in possible fault currents as the circuit length
—— Underground cables O Qraph showing the change in possib
e | increases.
i RS fiolms | 1 Wiite the approximate fault current levels at the following locations. e
' Not to scale the graph as a guide.
" hFy ' s Point of supply -
" . k& ¢ Main switchboard —_———— =
Y [ y . 3 _ [ : _
) 1 | 1" T . . '
r| « Pool services distribution board _________———————
1 |
#
_L_ — I 10/14/2002
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2.
socket 2.

On the graph, locate the position that represents the fault current for

What is the approximate fault current at socket 27

——

—

3 Which of the lines marked A or B on the graph would represent the change
: in fault current along the cable that supplies socket 37

[
4 Which socket outlet would feed the largest amount of energy into a short
circuited, faulty appliance?
! 5 Afaultat which switchboard will give the biggest bang?
: : l *'“ 1},_"}]: *I ia o
I _ o In mnymmmmjsmﬂmnpmchce to bury cables in a mortar filled groove
- cutina masonr Wﬂw&m’ Jove is commonly called a chase. Most of the time
~ Nesechases house the cables for switches or 10A socket outlets. Even if these
- mmmdmﬁmd ~VL conduit, there is a possibility that an
- STBUspRGng | wﬁhggynzalan could drive a nail into the cables Creating a
- =i LS SAA Wiring Rules provide specific guidelines that an electrician
: maﬂﬁ!ﬁ is installation method. The SAA Wiring Rules state
| ll?glbdina chase in a masonry wall must be installed
o aceessory. You may also bury cables in a masonry
is useful Wall Framing E
. - Main Switchboard
' mounted exterior to the
i building
e o
ng & nailing in
“ 1 Brick veneer
e

nlaining consumers mains

Electrical Safe Working Practice

——

Electrical Hazards

maximum specified in the NSW Service and Installation Rules.

Exercise

through the roof area of the house. C
need to do to complete this ta
workplace to determine some
encounter.

You could use the Workcover Co
as a guide.

: onduct a r‘isk assessment of the work you
sk. Refer to thg diagram and your experience in the
of the installation conditions you are likely to

Task Risk

Control measures |

Chapter 5 of the Code of Practice for Low Voltage Electrical Work outlines many
risk factors that may be present if you have to modify, fault find or repair electrical
work. Factors such as incorrectly labeled circuits, lack of information about
Isolation points and poor work practices will contribute to a major accident.

Exercise

1 Qutline suitable control methods for the identified risk factors in the
following table.

Risk factors | Control methods

Attempts to start machinery under
repair by uninformed workers

Supply may become live during the
work

G.Smith
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Electrical Safe Working Practice
1l e L] - .
- Electrical Hazards

Automatic, unexpected starting of
machinery after supply is restored :

_ but is not -
- always an option for neavier electrical loads.

“More than one source of supply at 2 |
switchboard _ | Isolation: j‘(ou can Isolate yourself from the hazard oy installing barriers

| removed
|
T e 1 | Personal
| Working alone in close proximity of live ] Erotective
-anductors and terminals | uipment You sho - . .
| conductors and terminals | | HMIP yourse”glgdhigjrian‘i;;;ersongl Drot;ctwe equipment available for
ees. Basi | '
safety boots. y Ic PPE includes items such as
[Test equipm ent and fest probes = In the space provided list six items of personal protective equipment you should
' | ﬁmm for the procedures and f:artryuiftyou arekan electrical contractor engaged in commercial and domestic
: W 3 installation work.

2 Personal Protective Equipment

=dge about circuits and

Considering working on live equipment?
Occasionally, electricians feel obliged to cut corners and try to minimize

' inconvenience to a customer by not isolating the qircuit peir:ig rn%diﬁec: or .
ale testing procedures wi repaired. It is a very foolish worker who thinks he is saving Uime by not ISoiating 2
B 908 long way ' cirF::uit on which he is about to work. A simple mistake like cutting the wrong

| _cutters at the least and cost you your life

. S 1
AN CAryri
s 18|

= Ly
" - il -
"N T ha |

= he best method for reducing risk is to

n for eliminating the o, , - . ir of side
| -,—.'.-;-',;;[ﬂ' __ _-me&pmibmty of electrical cct:nndu.;::ors could cost you a pair of
hen test to prove it is isolated. _ at worslt. N ‘ :
y ter “:ﬁ?:r:;;; __*_F_Ll_.afaﬁi_ated Complete Sometimes, however, it Is necessary for you to work on live terminals, cables and

-

- equipment. The following flow chart from the Code of Practice for Low Voltage
- Electrical Work summarises procedures in this situation.

10/14/2002
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Electrical Safe Working Practice

Gﬁnsrdeﬁng live \

work /

Flow chart
Control measures for electrical work

14
IHZ-

Mtk assessment been

1

| Obtan authonsaton

and ensure that 2
written nsk

assesssmen has
been done

r———

been grven And & wiiien

dons-

[Canry out work based

cn safe work

procedures
detenmined by sk

assessment

BN i _
- .-..u ; !
The -
J
—I l

"
ol 4
P i N
- " .l' -

| =
i b
‘- r 8
o -
v
- ¥ i
. B
= e
| —_—
N

s W e e —_— =
il Al 1 - J i :
YYUIA L g% _' ,_—-:;-".'-'i]'f"'"".'.a_-: i
b - v—{il-‘ s ey
e :._.-.'.,,,'::d‘_* :._*-:o ma s B e
o "~ s B a= Falrl 1
[ = R =] b1

- rioc O . ~ri |
- «ACS airg Ulily.

NO

( Finish Task

'

and les! to ensure
sysiem s de-
energised before

Wark

Isolale. make sa@e |

|

Do necassary testing
and refum 1o service

l

Lo

' of control methods taken before and
work on live equipment
other than testing, should only be undertaken in

—

I
.
' 4 - _.“r' - -_ - - -
s Wy T il i " 1 B 4 L
ST adal b 5""-"
= - = i -
o
y
F 1
-+

-
-'-_I I

s J.J’.—-

=HPIDYET and person in control of premises

| 1
ol ey iy | =

23
~

e W

e who is competent in electrical rescue and

> 8 _“. can leave and enter
=ML snould be available:

10/14/2002
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Electrical Mazarda

» Appropriate test equipment
e Well maintained ine
e rf;l"_,f], I;‘I.;Ulf;]'led 10ols and ACCessoriag resting tools must .
X F-irSl a-;d % Uid*u’{-f een nspected to make sure 1]”,,}, are sanl '- .IF;‘ : i DE U
1 i ' 4 : ] s EA IS
sh a0 nent and facilities. E mnergency Services contact
should be made available on, «jta T e T e MU
* Evacuation lighting
e Fire flghtlng equiprnr.;m sultable for “Uilti“fj electrical fire:
Precautions

The isolation point for the electric:
unauthorised persons mus
Electrical workers working on live equipment n
are carried out and adhere to the fn!ir.;wmg pre

al supply must be establiat a0 and

L be kept out of the work ares Oy barriers or signe
eed 10 ensure that

cautions

ldDelen anct

all DIeCaulion

o Work carefully and in an un-hurried manner

« Follow employers safe working prr_;r_,{-:rjum-u

¢ Assume all exposed conduclors and lerminals are live

¢« Maintain an awareness of the uollage petween exposed terminals and
earth .

» Keep accessible electrical fire fighting equipment

* Have a competent safety observer competent in electrical rescus and CPR

Not finished?

Make sure that unfinished work is not a hazard to others in the works

.y -
HatCe Evern)

during the work procedures you should be certain that what you do does no affec!
the safety of others. It is good work practice to:

1

(A)
(B)
(C)

(D)

Gsmth

Exercise

Physically secure cables and terminate all exposed conductors

Tape and tag terminals, cables and equipment that may contribute to a
hazard

Inform appropriate people that work is not complete and still in progress
Take all necessary precautions to make sure that un-insulated or exposed
sections cannot become live

Label all sections and circuit that are affected

You are adding a series of outside lights to a house. To complete this joU
you choose to extend the existing lighting circuil 1o include the extra lights
If you cannot complete the job in one day you should |
Turn off all lights in the house and instruct the owner nol 1o turm them on
until he hears from you | -
isolate the lighting circuit at the main switch board by turming off the circuit
breaker and telling your apprentice to turn it on before he goes home
isolate the circuit by removing the cable for the final subcircuit from the
fuse or circuit breaker terminal and leave It off until you have finished the
" o ‘ ' gection isolated from
ri wiring the outside lights leaving the incomplete on | m
gxt:r;pply until you have completed and tested (ne new section

- . e S — J‘ri}rr .oy -
e 10/14/2002
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Eilectrical Safe Working Practice .

2 If connecting the outside lights means you need to connect to the light

circuit in several places you should: _
(A) try to keep the supply connected to minimize inconvenience to the owner
(B) use the light switch to isolate each light that you have to loop out of when
you are making connections
(C) check the circuit with a multimeter before you cut cables or add
connections
(D) isolate the circuit at the switchboard using suitable procedures and
accessories to make sure the circuit cannot be re-energised

3 Outline the sequence of steps you would take to ensure safety if you were
installing the circuit between the garage distribution board and the pool
-area by numbering the steps in the list below.
Write one hazard associated with each of the steps in the list.

E - al ©-f ! F —
slecincal Safe "11""]0”'.1ﬁ'ﬂ Fractc

Number

I
—

St&_{;:-__ 4 -

————

| Install condut — T——

ohl

Dig trench

—

Survey area for |
' hazards and
' other services

Install cables |

— S — -

. Terminate cables
. In garage
' distribution board

f
l

- —

-

' Terminate cables
| at pool
! distribution board |

{
Test submain |
and connected {
circults |

Test operation of
all accessories
and motors

What else can go wrong?

There are many hazards associate

physical activity. Your risk assessm

associated with electric

hazards include

» possibility of asbestos or other dangerous dust and fibres

d with electrical and for that matter any

ent should have included not only hazards

« using ladders, both step and straight

ity but some of the hazards mentioned previously. These

G.Smith
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Electrical Safe Vorking Praet

II:: I'&
T —

. dnnr: of power tools Melanoma
T n m “mm‘mm in summer. This hazard is COH‘IpOunded If there associated skin dﬂf“-ag-';} The "1"4-;"5} ;\';‘r‘:ﬁ."i?;-\l lz”:"-: Larmnes the risk of sun burn ik

are live electrical circuits in the roof space and you are using power tools there as melanoma. You can reduce your r:.; e L,f"“_': dition is skin Cancer or
well mmm as metal chains and rings may cause a flashover if and sun screens T elanoma by using protective cloth n
they come into contact with live terminals. Metal jewelry will heat up very quickly :

if you are confronted by an electrical arc and cause a bum at that point. You Fithess
should mmmwm.tm Digging a hole carries 3| the risks -

355‘: :—:[t_] With ::ﬂa‘?r,__,--» o nuciral as . .
should make sure you do not work bevond ; 3 = FHiysiLal activity. You
— - . l ] __-y9nad your capacity to work safely = time
nm 'm Use COI‘IE?(I pro}-edures for lifting ang manual handling. Make H*e u'i: '“ﬂ h
p e | ; : - equipment is safe to ys 1S Tnelidac e, o oang \© Sure you
Because you did suct 1 @s good, safe job on the garage distribution board, what if ngeFlJ}' footwear is E::t;c;‘-rhi% 'Ncludes shovel handles DICK and mattocks
the owner asks you to install the circuit for the pool as well? What type of new g » Sas=anenual
~ hazards could this exercise introduce Controlling risks
The activities in this section are @ Small part of the type of risk assessment v,
undertake on every job. Breaking the whole job into smaller activities is 3 mars
manageable way of identifying hazards and assessing the risks. It also ks e
deiegate authonty for certain aspects of the nisk ESSEE:}:‘* an
An employer must \dentify all the health and Saletly hazards which could harm
workers or other RErsons in their WOrKplace. You may he part of this process by
your contributions to occupational neaith and safety committees for ex ample. The
WorkCover Code of Practice - Low Voitage Electrical Work lists the following
ways of identifying hazards and the seriousness of each
: Identifying hazards
Jﬂ; * Visual check by walking through the workplace USing aids such as plans ¢
SUNEISE UXS Service. The number is 1100. This service wil advise you if Taﬁ? at the way work is conducted
SRR N WS _ﬂh“mmabouttnexcavate_ * Looking € way WOrK Is conducted
_ ";I ok . .  Consulting with workers
les: "L Wiou 'm | 'rds » Reviewing workplace records for previous incidents, accidents ana NjunNes
P , * Using information from manufacturers and suppliers about the proper use

of plant and equipment
e Taking advice from an outside expert of independent adviser

Assessing the seriousness of the risk

The factors that could increase the nisk to you or others includs
e Sources of low voltage exposure

Number of people involvea

Nature of work

Work practices

Type of equipment *

Layout and condition of workplace or premises

Capability, experience, skill and age of workers

Abnormmal conditions that may anse

employer or his represen tative should identify any Individual needs
r@mmfmwtmm-&Wmeaﬁwamas

ability to perform certain tasks. For example:

e

3. . .__ *_._1 - Ly .
. o Gadacnes, skin problems and

3

st set o MN for this situation.
) dhigentified toxic waste you should

v

= 1142002
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Electrical Se Safe Wurklnq Practice

v Physical fitness 4 What is the h; | —_S'8cCtrical Hazards

« Visual deficiencies such as colour blindness . . netaliation __mg est fault

-~ « Medical conditions such as heart disease, claustrophobia or epilepsy 4nad at what
- « Prescribed drugs for temporary ailments

lavel the
| that is [ikely to aer

- v h' [f‘| L.} . " \ i
DOINt s it hkeh. » WOUT 1IN

_ a domestic
N, l!i:.ﬂ-":_llJ r I'1

« Proper training | Tl

| « Fatigue ——
———‘__-‘-__‘HHH__“——‘—-————_.._____

| WorkCover News June-August 2002. | , S SR s

ician died while working on light fittings in a ceiling cavity. 5 What is an acceptable metr d
Q V

following risk factors? OU Could use to contral e

Supply bein
Yy d reconnected before YOU are clear of the liveé cable:

h_h 8 | li

| orkers may overlook simple precautions and procedures that
| muld hm “k@t ﬁaemsafe Make sure you assess every task before you place
' wﬂse]fﬁa danger. The combination of severity of injury and the likelihood of
injury determines the risk so you should deal with the highest priority first. —

ﬂlﬁsks Haadmbe controlled. | More than ONne source of SUpply at a Switchboard -
- : - LHLOalrg

- Review questions . .
& =it ﬁﬁﬁwmﬂm&mﬂmaﬂ in AS/NZS 3000:2000 that may be used to | r | . - - B
i I_I i Mﬁuﬁmmﬂs ! Working on €quipment in close Proximity to live conductors

6 What is the first ste

. _ P YOU need to take if yoy are
l live equipment? '

contemplating working on

- | 7 What is the significance of the phone number 11007 -

'1 (Vi

‘ autior muﬂmuld take before starting demolition work.

L ' _. 8 What is Dermatitis?

9 List five steps you could use to identify hazards in a warkplace.

Project

gL Conduct a risk assessment for your apprentice who you have asked to install the
HNes: ,Ll e g_ aul W gt any point in the circuit for the pool ~ spa area. Your apprentice will have to dig a trench for the
" ﬂ ey | .. conduit, install the conduit in the trench and pull in the cables from the pool
B = distribution board to the garage. |
e List the sequence for the job and the risks about which he should be aware and
control plan for each risk.
Use a table to organise your assessment

B 10/14/2002
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Electrical Safe Working Practice == : Elecirical Safe Working Prac

H:':'.

B 'El' iy ‘L‘.i_hjl-' inctallatyar
e N Control measures I 3h voltage installations
| Task | Risk =p 7

! | . | Electrical Safe WOrking praCtiCe

| l
| Section 4  High Vol
' I | Installations ; age

e e ——

Introduction

By now you should be able to outline 3 basic riel -
plan for yourself and others. We ha vF‘e::T}L ;:-::1 L-~“’:F and risk control
confronted In a typical workplace ”FF h:-.‘.;u pnysical hazards by which you are
are not always obvious unless you "‘ﬂu—‘*n sl s =

hazards are hazards of this type [infsas *I--?JHM'-E.].-[,TF tm Electrical
~ature of the hazard then ti;ére i E':r_;hdr i[__ ,-iri.e.Th T. l.,:v-'jib [Or and the
Installations or circuits that operate at erl 'J:}‘ii‘ar:lj;_j"_' | g |
voltage circuits plus hazards of their awn. In [hh-.;j:'._.:‘l,:ll::_\?"ﬂ“‘ all the hazaras ot 1oV

I I'i‘l-"l. P':" "'ll.r I IIL ',_.| i‘_lill Ih‘ ?.i" f!"_;' ‘_‘J'-tll._] ﬁ-—- :

of high voltage sys - ntroduce cont :
2 ge systems and introduce control methods for hazards

- t ~ 1 — ol -~ - |
diS0 Introgduced some hazards that

What you will learn

When you have completed this section you should be able to
@ ldentlfy the parts of an electrical system and equipment that operate at
high voltage ‘ h
o Explain terminology that identifies high voltage hazards

e Describe control methods for dealing with the hazards of high voltage

References

Electrical Wiring Practice — Petherbridge and Neeson

AS/NZS 3000:2000 Wiring Rules
http://www.era.co.uk/producUGrod/tutonal.htm
Network Standard 0156 Energy Australia http://www.energy.com au

http:!lwww.usbr.gov/powerldata/

Definition of High voltage
Use AS3000-2000 to define high voltage.

& | ' High voltage distribution |
Generally the electrical supply and distribution system uses the following
voltages:

tage distribution - 400V
e 11 000V

High voltage distribution -

— 10/14/2002
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High voltage instaliations

= 33 000V

- 66 00V

. i for high volt
| 500 000V are two other voitages used or high voltage
h’agfwnmmn andd electrical energy between the power stations and regional

substations.

igh voitage distributi S | ializ f the

on h distribution systems is a highly spemalueq area o
gml:g’ushy and you would not be permitted to work on this gquupment
vithout special training. You could, however, come into contact with the high

{igh voltage safety

ake the following cases reported by WorkCover as examples:

WorkCover Inspecior, in March 1997 found a fransportable home being moved

; 8 low loader by a company manufactunng transportable homes in Batemans
EM’HMW niding on the roof ndge of the home using his
it to B & phone cable suspended just below the high-tension wires. The
ployee, who was almost S metres above the roadway, was walking in a
Kiched position along the ndge, holding the cable up, as the truck pulled the

his case, even though no-one was hurt, the potential for a disaster was
arent. The company was fined by WorkCover.

m@m i’m Dy elecinc shock, two seriously, at Cordeaux Dam
fl & crane came into contact with 310,000 volt, overhead power lines.

ased ma Nﬁamm pushing a mobile aluminium platform to
focation whe imm contact with 11 KV overhead powerlines. The
vere crtically injured from the electric shocks and treated in hospital,

M here is thal £ven though the high voltage system was installed
tacEEpied iIndustry standards, the safety factors were reduced by
ES: mnent of the area should have highlighted

JOWEr ines and possible contact with workers. The same

sechm apply to this type of situation. The

> safe “‘jj’" & practices ammanged so contact with the lines

S

s e o = 3
- v
i 1 -
Ll =y
R it
T " o
-

llended contact with power lines include:

==
v

® Of guitering and down-pipes near power lines.

L= e =

-

' power lines and accidentaily

-year-old apprentice painter was killed while working at Cessnock TAFE. The

contacted the |in

=
oS

4J-""'-"!- ..Hl._-: fa R -
{ - L™ A = ‘_11::1—-'-" -l o s C
1."“98“0“ pipes or drain aduqgerce k- L eMPdied In 3 similar wa nen
" G - - ! H;‘:_‘."w': ']-:] = S = - e -
¢ wWOorKking in Cherrv nirka — = St ¥YOIlgae powe noc
i 4 HIMACTS DENneath nawear e a S e
* lip trucks operating in the 1 g SIS
Aha -2 LIS UD DOSItion han s il s
truck hitting the power jine< - Teedulines. The raised tra
™ - . M g
e }.:-U‘Idlng temagrar\ Struct Ires Raar fm
® neauced Clearajcg under power linec ‘-'.“h -::: :|_l 110 €38y acce
storm damage == LaUSEd DY 1allen trees or gthe
[ | L0
vWorkCover publish a Build na Site Ris &
_ N = : =y b e ,: “::EESFE- = IS rbhaeas : LNy .
Hazaras. Lompiete the f{:}ll:*-,!,,-"'-.: iahla F i & e T S okl =
i foe o s R DV GRNE O nNg the minimum clearancas
SPeCitied in the Hazard Profile contaicen - : SASACAS CARIAA
i 4 & L3 — '-'E ::.:u---:__.--
VOREQE BT e
Liaalive
Up to 132 000 V
i F N f | ™ ™ ™~
Above 132 000 V and up to 330 000
Above 330 000 V
You can reduce the risk it YOU Nave another worker act 3s 8 spoftiter while ave

accidentally reduce the clearances outlined aboy

aoove

ASINZS 3000:2000 recommends that high voltage substations and equipmen
should not be accessible to unauthorised persons. In general all substations mus
provide an environment that allows safe operation of the high voltage electrica
equipment and protect both authorised personnel and the public
Signs
Clauses in AS/NZS 3000:2000 specify the reguirements for safety signs
Exercise 1 .
What is the requirement for signs which are designed 1o craw aﬁenmgn to the
dangers of unauthorised access to high voltage electrical equipment?

13/14/2002
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High vollage installations

i I..n' = %= ST SR
. rifr, YOitage installiaticns

(“'.
L 1 ﬁ . I
S€€ Electrical Wmng Practice

llustration of a high volume 1 chapter 4 for an

: voltage cabple
B Recognisin .
~'=Ng underground cable installations
: To avoid contact witk a high
;! uoliag{: underground Service
F _gou often need to identify the

E g; R 2 ‘fb‘:”‘:‘é ground features

S AR . | : d5S0Ciated with these types of

FEETaN ek A installations. Sometimes it's

o nt*x;f,f'*'_g 3 4 J Possible to identify areas that

P tr:. ; have been disturbed and SO

i A could be the route of an

[]- A underground cable

Underground high voltage cables
should be installed at least 750
mm underground measured

E

=

» “ias -.:.-_'1,. i DT i i e s

| Kiosk substation connected by
o between the TGD of the cable and i '
Fijeed - the surface. Earthworks may IEEER o tAEaR /s
. nave disturbed the upper layers and the cable may only
| have a top cover of 600mm so they are easily disturbed b
_ _ ms so they are easily ed by
f High voltage underground syste , _
J Overhead power lines are one major hazard but underground systems may be a large digging machine. Generally, the backiil e
;mw,-“,'ﬁ.wmharderw see. | used in the cable trench is imported material and [ 1 madare prwra | ¥ RS e T
”‘ so you can see the difference when you start to I CABLES BELOW (Lo GBESEEOW
1 Mvnys ' excavate. Further, most cables have a plastic A e
AT . | mb | u commence excavation? warning tape or other type of mater_lal bunesi Polymeric cover strip
What is the phone number you should use before yo slightly above. Complete the following list of
materials typical of these warning and protective layers:
= g ?” 9 b /1‘ ?1
o : | 4z - 8 & %‘?' - ‘Ea

~ High voltage underground O % T a)
cables are substantially 1 e | Lo |

) Mmmma ?‘I b“i Soil Backfill f" %‘ ﬁ:j v b)
L T AR K ar e S Cover e " Gae v |

| rif - I,.. ‘ ‘m mmm h m . lﬁ"l’ q *-'»t;} ” [ 1?*

Insulation, mo { underground w G v oy )

- HV cables have screens around K% 2 o e |
! -_r, -1,.__ conduc “' S -@ %P‘ Stone free sand or soll  ? &, ¥ d) = g
~ that st oL s 2\ DIe. : v - ¢ ,E]‘, . 4f r : r so you shou
The cable assembly is then | "@ ne | 5 4, l;.A You cannot rely on the presence of these m?ter;jfsh;giﬁléd mythe area. If the
steel wire armou 4, 7 e "ﬂ‘;g : Iy 0 examine the site carefully for indications tt:iadcawm ou should excavate by
Oy ¥ 9w o W % Ca%y position of cables is indicated on plans an Yra . guld ‘hen mark the location of
REER e aACed anith ¢, hand until the cable covers are unear’(h.e(:f O;n the ground above the cable.
wY " a aww | | ' the cables above ground by flags or painting
T LR i LA\
Figure 4 Underground cable and cover strip . I | Hlﬁh voltage earthing systems " allation with caution, even e
L e N . _ : ” Tmm any c'_able that 1S pal’t Qf d h‘gh wletzgrlthing conductOfS buned in the close
e ' ;;2”’9 the gaps in the cable with oil or an conductors. Sometimes there are bare s and other structures
p r :.,ur' "-_-'i*i.!' ,, f , nII II ’

' | nd switchyar
| oximity of older pole supstations and
E:i)g:?attyed with a high voltage installation.
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Risk assessment for excavation near underground
high voltage cable
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1 USInGg ASINZS 30002000 st B
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wWith AS/NZS 3000:2000%
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High voltage installations

Electrical Safe Working Practicé

inimize the risk of electric
supports. You must use suitable safety pn::n:es_‘-:!unetsh g:j ;n;f;um?;utg g
shock caused by this earth potential :ff" RIS
afequard against electric shock are {0- . ed or
s ffg“ms UI;’!E all expasedmegal ﬁanx:mzhmnéglit::epea?ghso that no voltage
« lse a wire mesh to bona all EXpPUse
Givenen s Sosacs statio |d cause the earth grid
i o e i reverse A fault in the substation cou '
Thls a'siw-ﬂmsmlg:::t?:ﬁ;ﬁ:me such as a metallic wa{er pipe couldbbe '?t
mltag'e ";epm tial because it is buried in the ground outside of the su str?tlon
area, A vofis ge could develop between the water pipe and the normally earthed
matal in the substation. Bonding the water pipe fo the substation earihing system
pwwnmthis voltage causing an accident.

Induced voltages _ LA
er factors could lead to hazardous voltages on is‘olated equipment besiaes
m"‘ al faults. Voltages may develop on isolated high voltage equipment
» Static charges
- = (Capacitive coupling
- » Electro-magnetic induction

- A simple example is the voltage that builds up on a car due to static charges. You
! ' mﬁfﬁ rarge has developed when you step out of the vehicle and get a

i
1 . {

le from the car door. Wind and friction generally produce these charges when

ditions are dry and there is no circuit, such as conductive tyres, that allows
the charges to dissipate. Even though the voltages are high, the energy level is
1ot and so the shock is more of a nuisance rather than life threatening.

LE—_

_ »e of hazard is generally not a problem on high voltage equipment but
- coule ‘be hazardous on long, insulated lines. Also, contact with a high voltage

discharge may not in itself be fatal but the unexpected shock could startle you

Ak

~ enough to make you fall from a ladder for example.

d voltages

i Ry g ij.s--wvr Mojr__al._' more conductors separated by insulation
Sl g ?m“"f‘nft'“‘mm as a capacitor. It doesn't matter if
o 4_,*“ or aluminium and if the

- —- -

Parallel high voltage
distributors |

Electrical Safe Working Practice

= HMic Tiallhds 1 - .
—__nigh Voliage installations

coupled onto the isolated |ine depends on:
« The operating voltage of the |
e The distance S€parating the
voltage)
Even though voltages on the Isolated IINe could ric ’

‘ ' s 4 8 =4 " e i ’ ]
charging currents are generally low. There e Eqr.af- 15&{‘8'_81 thousand volts, the
4 shock. - = =10Ugn current however to provide
Static charges and capacitively coupled voltages are easi| |
you connect an earth on the conductors Earthir;rri—lt‘ cab”iy Sl il

i - e B [ C—a[ 3 5 i ' a0l L~
Staﬂdard praCt‘Ce before any work COmmances d MV )IeS and conductors is

€nergised line and

lines (The ~i- ,
€S. (The closer the lines the higher the

Electro-magnetically coupled voltages

\When an isolated power line runs in parallel with a
F;urrent, t!'\e magnetic field surrounding the energised line induces a voltage in the
isolated Imle. Th}e Mo lines act in a similar way 1o the windings on a transformer
The energised I!ne IS the primary and the isolated line. the secondary. Earthing
one end Ofithe line cjoes not remove the problem. The voltage on the opposite
end of the 150Iateq line may be higher than any where else on the line and if vou
are working on this end you will still be at risk. The usual procedure for HV
distributors is to Isolate and attach earths at both ends. Earths are then added at
the workplace. Long lines can have induced voltages around 1500V and the
protective earthing conductors may have to carry induced currents of 30 amperes
or more depending on the current carried by the paralle!, energised line.

If the towers supporting the cables are in a dry, rocky or sandy area where
earthing is difficult, high touch and step potentials exist around the tower legs,
guy lines and earthing electrodes. In these areas, you could use a local earthing
arrangement, bonding metalwork, earth electrodes and a conductive mat. The
maximum step potential may exist at the edge of the conductive mat so you
would need to provide safe access as well.

notner energised line carrying

The cable spike

Underground cable may be difficult to
identify and test so before any work is
begun, the isolated cable is pierced py 3
steel spike.
This spike IS
controlled
remotely so
that if the cable |
i.S not isolated, Figure 4 Explosive powered spike

the resulting

explosion will |
noi)injure any workers. These devices may be

explosive powered Of hydraulic.

a4 AP0 2
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arting to extinguish the fire.

rﬁhmmers and
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sjectncal Safe Working Practic

General safety requirements summary

Use the following points as a guide for working near hiah valts
"*‘ NIl -..‘I'..,‘.l':f'. :ETIE
instaliations. 2 =

All individuals involved in WOrK near areas of high voltage cable installation must
observe the following requirements: )
e Secure a copy of the cable plan for the work site and note down the
location where the cables are buried.
« Use an abserver to watch for reduced clearance
HV aenal lines
« Be trained in first aid, and must carry a rescue kit in case of an
emergency.
e Have personnel on site who are trained in pole top rescue procedures
when working on aerial installations
« Be responsible for taking notice of all warning signs and any associated
instructions.
e Note the location of the nearest telephone and check that it Is working
correctly.
e Have available on site a permit where required (e.g. road opening permit)
for carrying out excavation work in the area.
e Wearing protective clothing, including reflective vests, safety footwear and

safety helmet if required. |
« Have available on site the appropriate contacl numbers in case of an

emergency.
Set u"p: th:)r appropriate safety barriers. witches hats, and warning lights to

reduce the risk of injury to the general public.

S between equipment and

ER SAFETY IS EVERYONE'S RESPONSIBILITY
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~——___Electrical Safety Testing

Electrical Safe Working Practice
- Section 5

Electrical Safety Testing

1 Introduction

In the previous sections we hay

T
—
R, o

live
can t
As well as using correct test procedures you myst be
equipment that is not working correctly.
is outline the safe use, characteristics and care of basic test equipment.
Complete installation testing is outside the scope of this module. For a complete
z.r‘*? of testing and installation test pracedures you should refer to NUE 408
Electrical installation testing and verification.

able to detect test
One of the main purposes of this section

'hat you will learn
When you have completed this section you should be able to-
~ » Describe safety characteristics of electrical testing devices
Demonstrate the safe use of electrical testing devices k.
Describe the safety checks and storage methods for maintaining the safety

var e the ure to find out if a
ve” if it is connected to @ supply of




oltag lElImtrlcll

asks you to check

sment of

- Exposure 1o possible injury caused by
~hot water or other causes

Arical Satety Tuhli_ng

Exposure o low voltage a1 SWilchboar

during testing procedurag * ldentify a \erminals and conductors

that are |y
: € 0r could become |
e
the swilchboard u

* Use safe system of work when
8xposed to hot water

Vhat J:Blt equipment do we need?

1' m mt equipment you could use is varied but fundamentally you will
need a meter lhlt will test circuit and insulation resistance and another that will
test for T’T : _ 0. Other test aquipment such as an ammeter are essential for fault
finc 5 g In 10 situations but are not called for in the basic mandatory tests in
1 |! ]*. 1§ ]:[1 }’ He
Three basic test instruments that should be in you tool kit

=

ﬂthlr test instruments include:

ol {1II _,-? u,il " I '] ’F f Il“,].l yi”} ,'|||1_‘Hi ﬁ
| i L) _.Irr
atar 1 _I i ”‘;,"‘,J_ T1'. |r|_|| ]\*1"[ 1[|-’I ]l'n @] ! J #

oD |I{,-f.'.lr-: “.:j:,r_ _f}-;” ||' ) § H ~ =

Ul ;' "y h EE
. Ay -
. s ?:-. il ill[--'t,.:_":-.‘-‘-'_‘ I:{ ]-I- lTﬂ 'lﬁ?
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LN Eierion Safety Testing

e

| eld_' _. 3 J.,u ,.‘ > ul mknﬂwmﬂge
ts. This ';Hlt iﬂﬂg“idaﬁnly

‘non-contact

['Simple operation

cost lntann&diate cost

~ [ No maintenance
nce | except for battery

‘ Banerally on —

) | off measurement.

. Sﬁme testers will
| apprammate the

| al.lpply voltage to

~earth

Not suitable for

voltages below

__| about 100V

Not suitable for
armoured and
‘screened cables
Not as reliable as

_Li==_ — =

” i’ ]:-inu ~';. ﬂnﬁﬂ

r‘hl."fr [”‘ { FRGD

-q___-_h-_-—“__"'*-*——-—_._
~ Exercise 3
= Organise the testing instruments
d . when testing 230V.
[Highest current e ——— e

_Ejactric_al Safe Working Practice

—-h____‘_-_-_

1 p—

S 5 Eleﬂtric:aﬁ'l_%afﬂw Testing

e ——

L
l' —

| Lowest current

|', .
Exercise 4

.
| ':"h st
Test lamps
lm ultimeter
Electronic tester

Neon screwdriver

Non Contact Electronic tester

vV would draw

0rc an‘ise the testing instruments above according to the relative cost of the
rument. You may need to do some research to answer this question.

Similar to Fluke 79

Similar to Steinel Comb Check
Similar to Volt Stick

[ 'I‘Ilr?ﬂl }f S IL_

..4

i w_,u nilar. ’h

e e
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d Ihe mwdnver
mum the neon
€ tester and you,
n S mA. This

mhges below
5 sﬂ work as

~ite

wu happen to

i | tl
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' lm'mwrrents
electrocutior n but fres
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Ejectronic Tester - Contact

Many electricians have retiregd
This instrument combines the
of the features of a Multimeter
The basic tester can discriminate -
from about 6V AC or DC yp tg 500V Sq
instruments have an impedancs that is |

€ase g

2 h'gh 1me"r‘1al

with RCD operati

Uon.

cause an RCD to trip. Most have
impedance that will not Interfere

Electronic tester - Non-contact

The non-contact electronic tester b
removed one of the objectionable fe
on a current flow that uses your body as 3 o

nductor. |
electric field that surrounds energised cables or termm;

have to be carrying current but simply connected to 3 v
The instrument glows when it detects

as taken the concept

of the ”cOH tester and
atures TﬂF‘ Non-cont: -

1S, Thr-'e x..-db"‘s do not
oltage above about 150V
the voltage. This is 2 simple go-no go

Ice is as a last test before you perform an

€ In a group of cables that you have isolated

a local MEN connection. This instrument
id give you an indication if you are about to touch live metal. You can also

S ‘lhese instruments to detect cables that are buried i plaster provided they
Mo ‘buried too deep.

Usir g voltage testers

Before you declare any circuit isolated you need to follow these procedures.
1m5pect your test equipment. Do not use any equipment that has damage
1at will affect your safety.
" '" r 'v’ethe equipment will operate on the voltage you are about to test.
"here ara battery powered products now available that generate a voitage
L' | can use to test your equipment. Generally, you simply connect your
o1 Wr to a known live circuit.
Te ;'; | é‘ ye circuit for mﬂage You must test between all combinations of
- '* minals dnﬁ all terminals and earth. You must identify the circuit during
s proce "(au may test the gircuit and it appears dead but_u-t may be
. .r, el Ql’b?' some automatic grao{;ess Off peak water heaters
wm n
oy o _ Iﬂﬂ "l'hiE rs;;:nrfgfllr:apt::)n of the circuit is essential. Do
e o i W switchboard, prove it for yourself. Once the
Ty T e Hﬁlﬂ 'an or tagging procedures to make
= I 'lgmamr:;! gﬂmpment is now not

doinc mamteﬂaneeﬂn a
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al 0 5 letrica) Salaty ]ff*._-!iin}
ned in the acty '-
s outll ual specification 10r the tegts N ASINZE
"NAS 30002000 ¢
UGG

' s of tho switch were
8.33.22and 6333,

i3-.1lul._-.'r':w _ ' o dl W . ULt I I% - h{ | » Ce
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“I]"I"l for J 'l-L 1 [ i |‘ y? f{i ) I 1 Wi d ""i_*_r orsl o - An InaU|a“nn rnalﬂldn( - ‘ﬁ'*it{” Musf h“ 11!]'” \(
Xiracl -'_%-_'_.'._ ; _:_--- J -I- e .-_” e — EOOV Into a resistance of MG (). Your () A Voltage of about
- R *'.f J j_ -hf' :ufl-i..“I'f B "!:‘I:'.'-:.“I'i J e I”!l fl—‘l = “m .buv ' : (O measure ac (*Urdt(.l'y ¢l l”q‘r:lﬂnf 30 ¢ “lh“r htiflfl Must he |
‘here are ;..-L-n. .tr':r_‘. gl EL}: " ‘-ﬂf ; I ,.,,_:';_‘-;1" conditio n usir Jf -ﬁ‘mg mﬂ Manufacturers do market g single “h"llrnn f} ;f) able
Id be flve BNG YOU WU e tester or neon screwdriver to i R RIS U gharacteristics but you need some gk o tha teg e both of these
so & non-contact voltage 18816 B o . and care 1o make these
. Il ‘,.;.luf.'-,'.llf | rﬂ'll'i 1 Lo -".'_If[ W :l L e | hf | 3 'H' o 1'”‘“‘“.""’
= l _. . _ thas 1o ml'hﬂlhl‘ - |
. ’. a TIOASUT d the rated voILal i Ii N it P,ll.“.,i 1 :l j m{ﬂ”n ExerClse 4
t an or s not heating then il 1§ POSSILIE T ) #lemer] ' _ .
- maasuring the resistance of the element. List the voitage variations that AS/Nzs 3000:2000 aliowe
- . rasistance testing, - allows for correct nsulation

High value
Lowvalue

~ Using the Ohmmeter safely
It Is good practice to test every terminal with your voltmeter before you begin to

~use your Ohmmeter or IR tester,
J,L*lhn water heater Is isolated, you could now proceed to measure the resistance

XI818 halw
y are rying to dentlty of the element. If you d
Juctors a Toll iﬁmtlﬂga by DI tne element. 11 you do not know what the resistance of the water he
ake st i he terminations on lement should be then there is little use of going any further. You s thi“:jr by
' ﬂm, know how to calculate the element resistance. |
onstant current to check a circuit. y
meter “beep f.ﬁ.’i. i}" n*t have to -
“lactronic voltage testers usually Approximate resistance of typical water heater elements

- Element rating (230-240V) | Resistance

. I | -
;f,.;._.-|,-.-' cae

I
or seic seds about 1.5V
§9 10 SPTIOL '.‘ ,i, ouit Insulation.
Girrel ' ters, Som

sb ome t t!lr ! uﬁld
an electronic voltage toster Jsing lmulntlon resistance tester safely

:IZ;. :"?'.:.-'in; (1 A .“-I.'L"! ij,’ = mlnk' bt The ;1?-. atgr that applies a much higher voltage to the circult
0 kO and stil Jf,:_r Lln RO st thi ard Ohmmeter. Most IR testers have at least two test
ey II ly & m’h"' If relfmna w m ‘..L” have three. The most common test voltages are:
wiremely hazardous + 500V DC The fahar 'mmﬂummms 3000:2000 Clause 6.3.3.3 for
' 1,11 [ﬁiwm Y ﬁ 5@ clreuits

' *!ut rl
1000 |"F
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Testing circuit current
Before you deciare the water heztor

R

o - — £
repaved you shouid test the curent deowr £y 5

- R T — —l-
— — 1 " o= - o -— - —
Uy T ST 2 WS SO0 Tl
around for hours waiting for S o : '
A WG I e S0 mocs nf meter o S ——g
~ e A e SN U WS = Woes
nmw heat up.

--A"#-f - -
Camewﬂg aﬂ ammeter | "f::_..‘: 2 cxy process K yo
i |

) -~ =0 L=
Mo mmmwwmxnﬁﬂfarsr*mﬂ cy (30 Hz)
M of the instrument decreases as e Tregquency NsSes. M m“
ﬂ;mwdeamsamledegeemm*a*u to about 400

mmmvgsfmrnmngnasmﬁA bout 6A.
| mgmlmge This range is most useful W'F'%&" you

raving
jv before you take a reading.
mmm

other wise you will not
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g. What is the test voltage recommended Dy ASINZS 3
use to test the insulation resistance of 5 230

000:2000 you should
[ 400V three pnase circuit?

I k—_—\\
9. List four safety precautions you should take bef

‘ _ Ore you test the resistance
~ of a heating element in a three phase kiln.

: *"_.élﬁatﬁ:s:p'e_cial precautions s::l"lould you take before testing the insulation
~ resistance of installation wiring?

1 How does a tong ammeter detect the current flow in a conductor without
making contact with the conductor?






