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be noted that the task specific procedures for both of these should be considered

before proceeding.

The following courses must be done prior to or in conjunction with this ¢

and must be current:

e SE1000 ‘Electrical Safety Rules' Category A, B or C -

e Standard Environmental Management Plan

M 1352 ‘Resuscitation’

QR 1000 ‘Release and Rescue from Live Low Voltage Mains and Appa.rams’
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Learning Outcome 1

At the completion of this course the successful trainee will be able to:

Assessment Criteria:
11  Demonstrate knowledge of the relevant parts of EnergyAustralia's
Flectrical Safety Rules, safety equipment, and safe working procedures

when working in substations.

| 2 Demonstrate the procedures for entering substations.

13 Demonstrate an awareness of the different types of substations used by
EnergyAustralia. : e

1.4 Identify basic earthing systems.
1.5 Interpret basic electrical terms.
1.6  Recognise conditions of a confined space.

1.7  Identify requirements for working with asbestos cement conduits, pipes
ducts, troughing and other asbestos products. g

1.8  Define the purpose of low voltage screenin 3 o Jmgle -
barriers. S g igh voltage robust

1.9 Demonstrate a knowled : |
ge of the EnerevAustralia Stand “nvironmenta
Management Plan gy andard Environmental

Conditions: : : . , |
ons Leamnr}g will tal.<e place in a classroom environment and in the various
substations required to be seen as part of this course. 1the variou

Method of Ass nt: i
hod of Assessment: ~ Written and computer based examinations.
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[f you are unsure about the safety of the work, please ask for more information

from your SuUpervisor. - bl
[f you see someone working outside of the Electrical Safety Rules: ..

o inform them that they are working in an unsafe manner

e report to their supervisor what they are doing breeches the rules.

All safety equipment must be inspected by the user before use and replfat:fe;!; if
necessary. Refer to TS 0650 “Safety Equipment — Care, Use and Inspection’. See

attachment.

3.1 OHS Legislation

This section is designed to give you a general introduction to safety legislation in
NSW with particular application to the electricity supply industry. All staff must
be aware of and understand their responsibilities in law for the health and safety
of all people in the workplace. This is to ensure compliance and maximise the
efficiency of their operations in relation to health and safety at work. All staff
need to appreciate that they have a duty of care and responsibility for safety in the
workplace. |

None of us are lawyers, however, we need to have some understanding of those
parts of the law which are critical in our working environment.

3.1.1 OHS Act and Regulations

The OHS Act 2000 is the most important, the most demanding and can be the
most threatening safety legislation used in NSW. Its ultimate aim is to secure the
health, safety and welfare of people at work and to provide guidance in
consultative processes to achieve its aim.

The QHS Act is supported by a number of Regulations. We will not consider
these_ In any detail. However, it is worth mentioning OHS Regulation 2001, which
provides for, among other requirements, the process of hazard identification in
certain processes and Safe Work Method Statements. _

3.1.2  Electricity Acts and Regulations

M_any , Sfaﬁ in EnergyAustralia also have to work to the requirements of the

Electricity Supply Act, the Electricity Safety Act and associated Regulations,

| ot | | S 0 Y

Th? Electricity Supply (Safety Plans) Regulation 1997 is supported by a number
You will be provided with specific training applicable to various regulations that

[ |
__..'-'h-:. =
™ o V— -
|r‘I,_.r'_";"' I’-.". ¥ 5 e | - “':.'_ N_ ., . - . - n
i o WJ Il r A2 ! . e T A=
"’ '-...-d 3 '..-__ ;'-"..di\ Lot II-| *Il
gk ol u i
- - —— E: b & . i " '
1 e el W - & Lo A i
| -y ] [ 1
I RS
e

¥
-I
o

|r.:.:|,-..-i-.:': e I
Keauiremente
Requirements ¢

y
I I
. 2 . I
3§ - .l [lr 5‘ {' » ’ . | e
e 3

~: A = u
-n‘i r u I-‘r'_:t._ EsD B r y ] Lo - - p LB . . u - 1 -
I ACIS and Keo "o sl e t = 1 o1 il s FTRE N < =% -
K o i o ¥ \ | i | " g i [ s ¥ My F= r B R '.",‘_ - g . T i I : | &
.ﬂ ncgulations are mandatory and must be followed s
- -, ’ :-"-u-. ;__. _...,_l. r . L= .._1. L =1 % | ! [

-

] |
T18%% o5 o -y N . . /
W] 1 # 'IJ |1 " -':_:.]I 'IJ |_| !! I-' ;:_ i'\fl_l_ T?I-':__!ﬂ-'i.tf‘ |'f:'1'r'.|'| |._‘:-‘-. N —..;-1-,.--.., - r“‘:: =] n = | i | I e 1 . . . = ‘
T s it - } L " J,.r.l R 11 Ilu - iy I B I = - Wi g . = = - . e — | Ao . W g
| T . i . ] ¢ b - ~ A= e [ P T
[ Ay k"ll:l'f'f‘\l’_"l.'l-:,‘z' | v S S=s,  = L
U\ . LITUIUCECS AN SNTandar
[ - et . - P ¥k
" =
| E*,' _‘.. I,:' _! ] .'.'1'.-:-1-1.._'-{.:-: .r'|r -_;1 [ ] € ] f
~UML, sUidC O Stlanda
- A e = e e S Al .
"'| - | s
‘I ¥ 1 -:-" "“"L‘LI r.ﬁ:'-:.'-,fr'l“.q,:l r‘-'-'—'— '-1 I-_- o bl r--,-- = )
SCU dS ¢\ wadence in

e B
[ '-:r.": N r
™ 4 AERmRS W & * | i o R alaaTe
- - Ty s WA S LW | 11 &1 i ) & { 0
Yoot ® - . | - . Iz

] .
Y\ arrromtalsla e S o * - N, &
1111 acL.cenianisas TIIMIIMMm ot mn rd es oe -l
b B 4 L J JIiG iu i 1l L”l A1l ! Il.ll'-;"!-i ANC arc '

1 Ay T a o B | a . g — f d
=8 (L ] i = - i L .
a2t AlIvudil us . ]




32 Pertinent Sections of the OHS Act
PART 1 - PRELIMINARY .
DART 2. DUTIES RELATING TO HEALTH, SAFETY AND WELFARE AT

WORK ,

(Duty of Care)

The all-encompassing requirements for duty of care and to consult are embodied
i1 Part 2 Division 1, 2, & 3 of the OHS Act 2000 under:

Division 1 Section 8 - Duties of employers

Employers shall ensure that:

e premises are safe and without risks to health. Including means of access to or
exit from the premises.

e any plant or substance provided for use by the employees at work is safe and
without risks to health when properly used.

e systems of work and the working environment of the employees are safe and
without risks to health. ~= _

e people (other than the employees of the employer) are not Expds;d to risks to
their health or safety arising from the work being carried out.

!
e T aE e

Employers shall provide:

* Information, instruction, training and supervision as may be necessary to |
ensure the employees” health and safety at work |

¢ Adequate facilities for the welfare of the employees at work. B

Division 1 Section 9 - Duties of self-employed persons

l?nsure tha? people (other than the employees of the person) are not exposed to - |
risks to their health or safety arising from the work that they are doing. i

Division 1 Section 10 - Duties of controllers of work premises, plant or
substances ' g

* Ensure that the premises are safe and without risks to health.

* Plant or substance used by people is safe and without risks to healﬂi when
properly used.

Division 1 Section 11 - Manufacturers and suppliers responsibilities

¢ Ensure that the plant or substance is safe and withont ricke fa haalih <

~ e Hlab HIC plant or substance 1s safe and without risks to health when
__ properly used. | S 10 neal : en

ga',"“",d:@ Orarrange for adequate information about the plant or substance to

H1€ persons to whom it is supplied to ensure its safe use. S

I . ir,t.f'.- ' """"":--'*"' v — st fom ol T R I A - g i -
| rdnjacture plant includes assemble, install or erect plant.)
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Division 3 Section 20 - Related duties (Duties of emy

. Take reasonable care for the health and safety
employee s place of work and who may be affeotad[ by th:

omissions at work.

. Co-operate with his or her employer or other permn to ¢ enable
with any requirement that is imposed in the interests w .n.“f f_*.u

weltare.
Employees must not:

Interfere with or misuse things provided for the. health, safety or
persons at work. E.G. rescue kits, first aid kits, safety glasses et

2000 Division 3 Section 21) _
sk W “ > health

e Obstruct attempts to give aid or attempts to prevent a serious rish
and safety of a person at work. E.G. Not following work procedu

Act 2000 Division 3 Section 24 (1)]

e Refuse a reasonable request to assist in giving aid or preve ;',L. :
health and safety. E.G. Failure to raise a recognised hazard to a y
(OHS Act 2000 Division 3 Section 24 (2))

Procedure for Refusal to Work on Grounds of Unsafe or aizardous Vork

other thmgs that employees are obllged to cooperate with
matters of safety and have a right to refuse to work on the groun

or hazardous work. Other persons working on EnerggA ' -*::s;;;s ty "” :
equipment have the same obligation and right. ”

-

OHS Committees (OHS Act 2000 Part 2 Division 2 ;_'f?i'-ctmns lq ﬁ ' “h -

EnergyAustralia IS comm

'l—- —-i'l-ll---l-
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PART 3 REGULATIONS .
PART 4 INDUSTRY CODES OF PRACTICE
PART 5 INVESTIGATIONS

Division 2 - Powers of inspectors

50  Powers of entry for places of worlc % i_.- _
51 Notice of entry _
52 Production of authority to enter premises

53  Time for entry into premises

54  Use of force on entry -
55  Notification of use of force on entry
59  General powers available on entry ~ L.

62 Power of inspectors to obtain mfmmau@n docum 1’:1.

[ |
;,_'1.’._'__.. . =
[ S e a ¥
J iy i fd LS|
th-—".-l_.- L__g__.'.:._..rl a4
|

evidence | é 1-'_u: B
63  Power of inspector to demand name and address

i

(I) An inspector may require a person whom ﬁﬁé‘ T
reasonably suspects has committed aﬂﬂ fence f" fﬂ S
Act or the regulations to state the person's full name and
residential address.

(2) The m-s-pecto-r may request the person t
reasonable proof of the person's iden f}'_ -
(3) A person who, without reasonablar excu

with a requirement of an inspector ""f
gullty of an offence.

L A N

“, l! cr rlliu'll;l Iiii!ﬁ Hal.ﬁ a 'Jri €
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(4)

69 Power of emplpyees rcpresont& ve tm-

However, any statement made any inform
answer given or ."_}._mlgi%wﬁt by =

compliance with a requirement ur {_1| (, Divis
admissible in evidence a,g;_'f_ﬂg\_ rm ~person ir
proceedings (except preeeedmgs for an offer

Division) if:
(a) the person ob_]ected at ﬁﬁe _ }ﬁ m in g h

B

(b) rson was n .-"f red @Iﬂl ﬂiﬂ%!' Of “1*"““ 1 8] |J|
person may object to lfﬁ_ gme, ,m ent 0 m
or furnishing the 1nformaﬁj__ a—g " on the
ground that it might incriminate ﬁ er

Documents admissible

#

Any document produced by a person in complian S

requirement under this D1v1s ion 15, not inadmissible i
evidence against the person I in cfmm | proceedings on t

. .!‘_L .

or n mwwm'ﬂ‘ or ’

produced, a statemem made
gwen or fumlsh"d muaopllance hé _

. __:

(a) ; + mm on or

J_li 151

- o e 1: L __'r b
b - -I‘ . -
|
: - - - ~ =
= WA L - it e :}'u-l. - . ... - . . .;_;.‘:._;‘.‘_- e s '-:r_':,:‘-':"'_‘_ = e
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cnt, IN1OoImatioll UL alls vvid
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(b) that the .c_le:i'é 1t, state
might incriminate the pers @gf s

1.—-—-.4
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3.3 Accident Reporting

If there is an accident, it must be reported using cmg of m 1e follo

SH&E Report  Accident report form
SH&E/IW Investigation Work sheet.

Alert copy (buff) —— To section

» I.. w e
Envnmnmem fa| ,l,ﬂ{m Division

Records copy (pink) —

Investigation copy (white)
N

| If Workers Compe

Supervisor
° Supervisor te ax il

o

Completes internal investigation work _ -
sheet

+

OflgE
'Environmental
Both

Branch Section Manager

First Aid Injury Report

Claim for Compensation under the Workers C ompemaﬂaﬂ ﬁé’t
(available from Corporate Management - Manager - W@ﬂﬁm

WorkCover Authority Accident Report - ANF 1 _
(available from Safety Management, local or Manage
Corporate).

-'I-

Accident Reporting, Investigation and Prevention and _ pensation
(available from Line Management, local or Mamgqq- W f“u kers Compensatior
Corporate). . :
Hazard/lncident Alert Booklet _
(available on stores issue stock code No. 1440 F'f-,;;,;!.-,-

IMPORTANT:  All accidents involvin g electric sho 'k, electrocution or

3 11

' 'f nery (powered by electricity) must be

1 '—v.i" = ) i) s e ..-..--__'- -l K
g ,'\-‘; 'E‘\ l! iTT Tlh.rﬁ ]r ) ] | |ib'1 :.E._v.___‘, *OV LUTH

[_.'-".'__-
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—— i . =L = = 7 e -
. ET' '“ Llf W v 1] i i
ui-‘w"

SV TR (s, Y LB o Wi-om L0 [N TA. RETTE (. = :

raYas o Ffal b o JI:‘: 31T - 1 - ! a® o AR RS Tl \!

CCLrICILY L2ISL .-J] WTION LN R
."\-ﬂ-. e —ma e N e B | = e I"- L= =y L E . e Y o i

4 ..“"- 1 - r'~ . g
"3 I,i': w -:r =l ldrf}jljhm:!‘l "EJ!\ _ '-.d =

L . __
l | I

”m L[ ﬂllj i1 '“"”" 11 Q‘* 'ﬁf m | "Jﬂ 1Nna FT’* ment. local or Manager - Wor
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] B P ’ -_.;, - ~. -
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A report can be initiated by any person who is either involved in or witnesses an
njury or incident. Supervisors have the responsibility for completing such reports
and conducting an appropriate level of investigation.

The report should be completed as soon as possible after an event.

Sample of Safety, Health and Environment Report

Rev: 1

Date of Issue:June 96

Ref: CE7.9P4F1

OHS Mgt System:
safety, Health & Environment Report Alert Copy
Alert Copy (Buff) — Branch ManagerRecords Copy (Pink) - Division OHS Contact
Investigation Copy — Supervisor = . . b ieeas ke -+ A ~Division
(White) Senior Line Manager OHS Unit/Contact OHS Committee

(For Environmental Incidents replace OHS Contact with Branch Environment Coordinator)
please print clearly. Cross DoOX (x) for best choice from available incidents.

Type of report ] Injury [] Occupational illness [] Safety incident[]
1. Source _
[Division ... ... Branch/Group ... .......... Depot/subsection ..
Date of injury/incident Time ~_ Date reported
2. Type of event ST A — e 5
lInjury!occ. Illness [] Fatality [] Lost time injury [] Selected duties[ ]
Type of casualty "] Employee [} Contractor [] Visitor (] Public (] Not
Incident type [] Environmental ] vehicle collision [] off-the-job
[] Fire [] explosion [] Property damage est. $
[] other (state) .
3. Details of injured person e _ . ~
[Name e Service no . Classitication .
Address Date of birth

----------------------------------------------

Start time on day of 1injury

4. Details of injury/occ. illness

Part of body injured and nature injury/1illness

---------------------------------------------

Treatment received = . . . ... .....c.essesseensssssnenen Provided by . .. ... ........
Did employee cease work? [ ] YO8 s o woisisl wis < o arpeaniopuSitamiaten B Y RS T when?
Full days lost as at (date) Returned to work [] Yes[] No

iiiiiiiiiiiiiiiiiiiii

Do you think the injury is a recurrence of a previous condition[] Yes[] No

5. Details of event

Location of incident

......................................................................

Briefly describe what occurred

--------------------------------

Enployee's'signature (optional)

6. Notifications

—— — I ———

IwnrkCOVEF Required [] ves [] No ] UndecidedCompleted[ ] ves[ ] No
Office of Enerqy Required | Yes [] No (] UndecidedCompleted( | ves[ ] No
EPA Required [] Yes [] No D UHdECidEdCOﬂplEtEdD YESD NoO

7. Additional information for Supervisor

[Does an Investigation team need to be arranged? [] ves[] No

Are you satisfied that the injury was sustained by the employee as reported above? (] ves(]
fupervlsor to send a copy of this page to wWorkers' Compensation Health & Safety Section, HOB
or injuries incurring medical costs, lost time and/or where Employee Workers' Compensation

Supervisor

.......

w ® @& ® w & @® W F ® % & & @9 ® - 4 & ¥ ® = & = a F = = B & W om W ® W O OWom B W ."-.‘-'-_._.‘-4;-.

See attached sheet for Guidelines on completing this report
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Injury/Incident Investigation Flow Chart

( - - — \ " 1
Write Investigation Accident or Incldaﬂt " - . ~ Perform initial respo
Pdwy & Pmedure ———————— *QUidE _______ = DGGUI'8 = . [ . : =5 -
. _‘/ - BN Hhi‘_ - u
P e ! | g 0
— e
Yes Supervisor determines if [ "
\V4 . likelihood of serious injury or |
incident Vi majorioss _,
investigation
program 3 Carry out additional
communications :
EA Internal Notifications
External Authorities i
¥ | :
SZ ?’. -
Supervisor and ' il =!|
' | |L| |
Train investigators [~ ‘guide- - Ma?:ﬁ:;?iegr:tet:am _ Plan lnvesligaﬁnn P
| : sm 11 IllI | . .
AV Y T
- - — "_ [
N Gather information < :

Provide preliminary Notice of
Loss within 24 hours

\. J/ Organise information, hard

evidence, circumstantial

evidence & unrelated or
peripheral info

Collect more

evidence and e, -5 wirgenag
Establish event sequence, akEntaadyss Wy
re-analyse - " N R PR f.?'T'"f' Y
e.g breakdown sequence | N
AN '

V
Conduct management | -yl N
investigation meeting | _ -'

Does analysis show what
happened ? What should have
happened and why ?

Analyse cause | .

‘l i} [ - n 'JI I
N - >

Devenm and tah tamgﬁlgl t
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3.5 Safety Responsibilities

Enerserve is the engineering and contracting busi ne h.jﬁ m\| yAus

we are committed to complying with the organisation's Quality,
and Environmental policy. il

We at Enerserve have adopted an integrated g uz
Occupational Health & Safety management system ¥ ,1“
of AS/NZS 1SO 9001:2000, AS/NZS 1SO 14001: l‘m
With this system, and with the support of our people, we
all of our activities, including national and lntemafi“n D
free from injuries, occupational illness and environmen

our customers with products and services that satisfy thalrnwﬂﬁ.

To achieve this Enerserve will:

e (Communicate Quality, Environment and Safety information to al 11l employees,
contractors, visitors and provide a healthy and safe workplace. -

r.:-u' i =:..ﬂ:: ,-_..-_-\_-,_:-_1,'

e Meet contractual requirements and strive to exceed our customers'
expectations.

e Provide appropriate training to all employees.

e Seek continual improvement of our activities through cc
customers, suppliers, contractors and employees.

e Regularly review and improve our processes to minimise hwﬂt};q
hazards. significant impacts to the environment and preventm__,' ition

» Comply with leglslatlon and mdustry codes of praeﬂge whet ~,r,;'.,~—~;:--'
busmess ol - .

Adherence to this policy is the prime responsibility of ma
employee and all contractors. y P

(April 2003 Version - Updated Regularly - located in QES0

This is a policy statement issued in conjunction wiﬁl the OH&S Act
OH&S Regulation 2001 .

You have a responsibility to yourself, your ':7"" &nﬂ W vorl
safely.

- — _‘--‘

All Enerserve employees are expected to sh'wt!}ﬂ
safety policies and procedures.

......

Each procedure must be read together wit
Electncal Safety Rules. '

iy — e

. b
P Lo e
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7. LIVE LOW VOLTAGE WORK - .i-

low voltage must be carried out in accordance ,pl, Claus

Rules and. in particular Corporate Di %‘ ctive _, ,j-;; 998 ‘L
hen working on or near exposed live low voltage mair

work on live
Electrical Safety

nsulating gloves W
apparatus’.

|1
.r' -
' -’-:‘ f _; a

This means you must wear an insulating glove ismd pﬂate 0 l.' tter g
hand and apply temporary Insulation to all live axpp.gg ;@ w»‘w OF'S

one on which you intend to work. i t .' | |
Failure to comply with clause 7.3 of the Elecmcal S‘@Fgﬁ’ e s a cr
hreach of the Safety Responsibilities. -3

3. ACCESS PERMITS

Work or test on or near de-energised, isolated, earthed and shalft‘;‘lfff"_ cuited
Voltage conductors or apparatus and work/test on or near Low Voltage conc
or apparatus ‘under access’ must be strictly in accordance with the eemﬂm 10 ons or
the access permit and the requirements of the Electrical Safety Rules.

This means that you must complete, issue, check, sign, follow and cancel t
requirements of an Access Permil. T

4. WORKING ALIVE ALOFT

Persons working aloft on or near live mains and apparatus must aﬁ“ﬂ]
an insulating glove and protective outer glove on each ha d, approve | safety
headwear. closed front long sleeve cotton shirts buttoned at the wrists, long cot on
trousers and safety footwear. In addition, approved fall arrest equ

used when working aloft. When working on the ground or atter .dmg aﬁhaaa
public thoroughfares, high visibility vests must be worn at all ﬁlme&_

This means that when working aloft on or near live condncmrs or apparatu
must wear regulation protective clothing lncludzug safety helmet, insula
gloves, protective outer gloves, electrical worker's shzrﬁ and trousers. I
visibility vests must be worn when warkmg on the ground in the ar
boundary to boundary in urban areas or within 5 matrag af- 1fic
rural areas. i

5. SERVICE POLARITY TESTS AND NEUTRAL IC ON
When any Low Voltage distribution network "Qr"_a-.;awmarl Jmaiﬁﬂi‘ f-?i' on is ¢ N1

B o
o] Jl e ew P
J J ﬁ 102 With
. i s\ VYY I1ILL

or re-connected you must carry out approprla’tq tcs,tsﬁa; “hecks '"Jl, accoraanc
clause 7.4 of the Electrical Safety Rules. e ""-"—‘i'il”' e

neutra] after energlsmg any LV mstallaﬁian

Any breach of these safety raspansilamlmas*‘
- af the EnergyAustralia code of éandﬁeﬁf n m'i-ﬁ' '
the following: - 'F

@ﬁ fMSt TPFQYQBM l'ﬂ'n. '}:r [L a ]}‘rﬂllﬁaﬁ"a[hﬁ ﬂr-:.;‘ qluh_;-]'] "-”I "“r] ‘ I|
l‘.;r‘;':‘ 1}.‘: .'- ‘iI “ fﬂ] iJin-ﬂ '?'.F’)" ; —iiﬂ“jw}\ \ llf.lf 1“ -,E- H| H _]._ [:r |n_ l__ .

- 1-'-.!k ll{\rﬁ]f ﬁ r l‘;if,“ﬁ‘:[‘_;ﬂu“% dl"ﬁlﬂ!.ﬁ'}u]“ ][l I_“_lrr :U' ‘G j h .rJ' ..,_ ___;1

ki
|_-" -l._... _..'..: —_ o - * l'. L s M
more <erione ¢ [ coin l* e e 71 S S
iz o8 2 ('“ L ‘ *1_& LIS i]a-_li' J '| mary ¢ i"'ﬂ.'.ii.'l on opeine
— == L T_;_rti;' .'.'.‘.-;';_""' oy S e e b o} '|:.__-' b >
spension or dowr grading for blatant critical

I ,,[] ; .+_' 1,;:“‘. .:..1._-_I .:‘ I'. -.:‘.: o ."'; 3 ___:I ::'I:".; I"*:! 1. % I'-.' AL ." 3
HCSC responsioiities



I :_:'

= | -l '

o asecond proven breach of any safety respensibfﬁ@.. result i
disciplinary action being taken in accmdmg 1% u,.v, E

1

discipline policy. v -

e a third proven breach of any safety responsibility within any tw
may lead to dismissal.

Voltage Pressure. Voltage is measured in Volts (V) ¢
sometimes expressed as Potential Dlﬂ’ereﬂae

High voltage — More than 1000 V T . _
Low voltage — From 50 V to 1000 V |
Extra low voltage — Less than 50 V

Current Flow. Current is measured in Amps. _

Conductor A conductor is any wire, bar, tube or object that for rt “
an electrical circuit. ) '

Resistance Impedance to flow. Resistance is measured in Ohms_

Inductance Magnetic forces around high voltage and cmem creating '

voltage in adjacent conductors. Inductors and are fcmna in
motors or fluorescent lamps. T .
Capacitance Electrical forces around high voltage and current creama S
voltage in adjacent conductors. Capacitors are used in
electronics and power circuits. RS,
Conductors of All metals are conductors. Copper, Alum:mmm&ﬂd €

II' .

Electricity used as conductors in electrical circuits the more ¢
bigger the conductors (examples- wires, cables anfd f";"‘éﬁﬁ}!

but many other materials can be conductive m&enﬁq 3"'52?
conditions. . 5

All materials must be treated as camiu&tme—
and gasses, unless you have definite kno ,

ssuftors Although insulators will n. v elec al cur H' nt to [
higher the voltage the more m : is nee

| . and insu laters) Insulamns -;; d

matel’lal a puna _;- '.._. I. ﬂ 1 | 1L nat _;1“-':_1:';_-__-‘ _‘"‘? N - . O Aacrracc

K gap.
: Ihey : Ll &15@4 iﬁh{;— iU:Hg!j“n JIIL 1:1

o, = . I o Rt RS i 11
T Qﬂug@ Eﬂ‘ dat nmr i 4_.__ _:.;x;_ uch as cracking or ¢
| I .
|

. Jrﬁ"ah |f5h .
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. Tl"alleOI'mel'S A]SO knOWn aﬂ P@WH Jllﬁ_ l]'nl j[|'1 jL]H, .J conve
of the system to that Whi h is required. Typi

IN
132kV
132KV, 66kV or 33kV
11kV

Current “Convert high current levelvs to ,IWI =
Transformers to the wmdlng ratlo of the le The low

(CT)

Voltage Convert voltages at higher ]evelsg to v

Transformers proportion to the winding ratio of ﬂ'f'_'_;ja ‘ Th

(VT) used for metering or protection purposes.
Important Safety ondary .

Noticeon €IS nNfounted below the High ~;"--~qf"~'jge hgear it

substations are circular devices ( le
transformers. These are designed to indicate the amount o
current that flows through the cable. "

m ]Jaek d ;] - Ll 1”15 L 'i 'r?-ﬂ ] I """ '

[f the connecting wires are cut or d f-
transformer will make a high
to damage them 1f we are War' Ing tj al

ESR




Sub-Transmission

l_"I ]

EnergyAustralia purchases electricity from power geﬁ o: _,;w c
voltage levels (usually 132kV, 66kV and 33kV). .‘-. + .
_éﬁ 0O :1 | £ ,.Iai 1:'11 r; S {: ; 1C

High voltage is used because electricity can be mo | s more e
at high voltage. It is then transmitted to zone subst itions by :gw_,_,ﬁ_,l,j_!,_é__ﬁ___,_{___-_ yund o
sub-transmission feeders. e

J'i'

At zone substations electricity is transformed from s
[ 1kV. Substations are places where the voltage levels cz c
transformers, (which change the voltage l"eve]s) @@Iﬂmﬁ ;M
equipment. _ .

The electricity is then transmitted by overhead or underground aff"‘
centres. When these feeders are overhead, the dlsﬁn" ution ce __ -.-
transformer type substations. However, if the feeders alze: unds
distribution centres can be kiosks, outdoor enclcsure substatios --._ ind
underground substations, or even pole transformer subs’” MST - i

At distribution centres the electricity is transformed ﬁ*’@nrgl Ik
415/240 V, 3-phase, 4-wire supply [t is then dlstn yuted vi
to be sold to the customer. : '

To minimise the loss of supply to customers in the event of a breakdown of part of
the supply system, each zone is kept separate, the 11kV feeders are usually operated

as radials and the supply from each distribution centre is alse} separat
distribution centres.

".-~___

il el e B e — —— . —
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Types of Substations

0.

0.2

6.3

16

sub-transmission Substations and Switching Stations

These are centres where electricity is purchased from the power station at a high
voltage level usually 132kV. The lines are either switched in a Switching Station
and/or the voltage is transformed down to 33kV or 66kV and then carried on
underground or overhead mains to Zone Substations.

Zone Substations

These are usually supplied at 132kV, 66kV or 33kV. The power is then
transformed down to 11kV. The power is then distributed through the high voltage

distribution system to the Distribution centres.

Distribution Centres

Distribution centres are used to transform 11kV to 415/240 volts, they contain
electrical apparatus, such as high voltage switches or circuit breakers,
transformers and a low voltage switchboard, with circuit breakers or fuses that
feed 415/240volts to the customer.

Most customers are supplied power at low voltage. However, some large users of
power are supplied at high voltage and have their own substations. Distribution

substations can be divided into a variety of designs to suit the requirements of the
area,
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531 Enclosuic Ih

T A -ure tvpe substation has the apparatus surrounded by a chain link fence.
rhis substation is normally found In industrial areas.

3.2 Surface Substation

These substations are usually found in industrial areas or older suburbs.

.Il "-:r

} —nt
w—r
A=k

1
N S -

= -

-

g _'f.h

Free standing surface substation

January 2005




These substations are predominantly found in the Sydney and North Sydney CBD
areas. Both types of substation are as the names suggests built below the ground
ine, the difference being that an underground type has been built in the
ootpath/road and a basement type is in the basement of a building.

6.3.4 Upper Level Substations

These substations are built on various floors of high rise buildings, with high
voltage switches in the basement control point. All transformers and circuit
breakers in a substation are air insulated, so no gases or oils are present that can
leak through building should problems arise.

0.3.5 KIOSKS

Kiosks come in a large number of designs. These are the most noticeable of all the
types of substation used by EnergyAustralia because they are usually built on the
footpath. They are normally painted green but may have been painted to suit the
surroundings.

6.3.6 Pole Transformers

I'hese substations are usually built in areas that have or had overhead high voltage
mains. They have exposed high voltage and low voltage switchgear.

B
IT
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City Distribution Substation

All City Distribution substations work in threes. They each have:

e 13x11kV feeders
e 3 x HV switches
e 3 x transformers
e 3 x LV switches
e 3 x sets of protection.

Due to the heavy loading and high density of customers in the city, this triplicated
system allows repairs and maintenance of the system whilst maintaining supply to

customers.

7.1 The Entryway

City Distribution substation entryways contain important equipment such as:

* pull out gear

* signal marshalling cabinet

* celectrical signal to fibre-optic signal conversion boxes

® phone

® number and name of substation

* fire extinguisher

* Pilot isolation boxes to send HV trips to the Zone substation

* inside chamber at entryway door and all other exits is positioned the
Emergency Push Button. '
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79 High Voltage Switches

Hieh voltage switches can be easily put into two categories:

1&E Switches or Isolating and Earthing Switches

The feeder cable enters on one side of the switch and the transformer is
connected to the other side of the switch.

One type of I&E Switch is the B&S (name of manufacturer) which can open
and close only load current. The feeder must be de-energised before

attempting to reclose the switch.

(a)

(b) RMI Switches or Ring Main Isolators

=ET =N

i ;-

_ - - T é = - ._l.. J_._- __|_| ___-J:I | ; 1'—_ I-
; t FEV=s A ——— q'r_.__':_-_:-:'-'."-‘-__‘_
it . ' - — -
- . k I - " -
F i 1 . " J .- -

|
1
]
-
i -
—

=y
NEEIT

Ty sout

The fe?der cable enters on one side of the switch and leaves from the other
side with the transformer tapped off the centre through a its own switch.

Th_is alloxjvs power to be fed from either side or through the switch, meaning
'L 1S possible to draw power from an alternate zone or feeder and maintain

supply.
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hholz Pilot System _ , | ,
r21 Bue A1l HV switches in city distribution substations are not designed to break fault

urrents so a trip is sent to the zone via the ‘Buchholz pilot cable to trip the 11kV
C > o4 )
feeder circuit breaker at the zone substation. |

Buchholz pilot boxes that take the trip to the Zone substation
7.2.2 Pull out Gear

I'he cable connects to the control arm of the high voltage switch and if there is an
emergency In the substation requiring all high voltage to be isolated, the handle is
pulled the length stated on the handle, isolating all three HV switches.

Pull out gear wheel
| |

Pull out gear handle
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73 Low Voltage Switchgear

here are many different types and styles of low voltage switches in use in the
City Distribution substations but all fit into one of two categories.

731 Network Protectors

A network protector is a circuit breaker with internal sensing and relays. The relay
detects power flowing in the reverse direction (ile- back into the system) and trips
that network protector.

The network protector can also be tripped via the normal external forms of

prmection.

‘g

7.3.2 LV Circuit Breakers

Use only the normal external forms of protection to trip the circuit breaker but are
also connected to the 11kV feeder circuit breaker at the zone. The 110V zone
battery volts are connected through feeder circuit breaker pallets, through the
Buchholz pilot cable to a pilot interlocking relay at the distribution substation. The
‘PIR” 1s energised by these volts and allows the circuit breaker to close and
applies trip volts when zone circuit breaker opens de-energising the ‘PIR’. This
prevents power reverse feeding from low voltage into any system faults.

I'hese circuit breakers are always air insulated and can be found in cabinets much
like network protectors or built into a ‘H-type’ panel as shown in these photos.
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Important  H-Type substations have many exposed LV busbars
and connections. All screening and minimum safe
working rules must be followed.




74 Fans

QL 1uuv

ransformers (usually) furthest from the fan contain thermals, which turn

The two
he fan on. They operate when the skin of the transformer reaches 60 degrees
Celsius.

The fan is fitted with a vane, which detects air movement, and 1t connects to a fan
failure relay, which sends a signal to the control room if the fan fails.

The fan failure relay operates for poor air movement or loss of fan supply.

All fans can be manually operated with the control switch on the fan panel.
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75 QOther Signals

(a) Water Float
Excess water in a city substation Is pumped into a water truck and filtered at
pvrmont Sub-transmission substation before discharging Into sewer.

(b) Thermals

Sends signal at transformer temperature of 90 degrees. If Transformer is
overheating the situation is investigated and extra fans or load shedding may
be required.

(c) Floodgate

The old underground substations are fitted with floodgates to stop substation
flooding. Signal is sent when float operates the floodgate.

(d) Low Oil

Operates off (Buchholz) Relay when oil level drops in Transformer. This can
also indicate an accumulation of gases from arcing inside transformer.

!
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76 Fire System

I|h|| 'r II . I
All substations contain portable fire ex iﬂ@i‘ﬁhé CO
Some city distribution substatlons have a Cl’ﬂh " f,m street-Teval il

department can inject CO’ to flood the substation.
=

l"q IU

Above the transformers a wire system with therm: .thum

shutters, cutting off airflow in event of fire. :f'-: |
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Although conductors are commonly referred to as hig th v oltage conduc
low voltage conductors, this terminology is mislez ;a-.m-;:a,_-,. ther
difference between the conductors used on high and low voltage circui
voltage refers to a voltage normally exceeding l@d _,

voltage not normally exceeding 1000 V.

All domestic appliances and the majority of mdusmaff 2q a f:m -mlil 0}

n

voltage AR - -

The difference is in the insulation of the circuit. Bare Gverhead ine conduct:
supported on porcelain or glass insulators, and the size and shape of the ir
can determine the voltage of these circuits. "

The following contain pictures which can be used to aSSIsiz y@u fw _’j >rmining
voltage levels of the equipment you may be worklng near.

N
High Voltage Pin Insulators High Voltage ?ﬁﬁﬁ“ﬂ

i
3 _
¢ Insul

High Voltage Disc Insulators

Line Voltage Number of Discs

11 kV lor2

22kV 2or}

33kV Jord

66 KV S5o0r6 == .
132 kV 8tol14 - - ] ' X

330 kV 18 or more . B
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g1 Low Voltage Equipment 1

; ‘!: g 'm.
la d“al

LV busbars — exposed

8.2 132kV Switchgear

]

Air blast circuit breaker SF6 circuit breaker

Air break switch : Circuit switcher

b

January 2005 27
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g3 33kV Switchgear

Minimum oil circuit breaker

8.4 11kV Switchgear

Isolating and Earthing Switch Fuse switch
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JoAvary 3

« B k
<48 8l
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Metal clad

Ring Main Isolator Cubical

8.5 415/240V Switchgear |

Network protectors ACB H-type board

Typical Air Circuit Breaker

January 2005 p



3.7 11kV Miscellaneous Equipment

30

Sub-transmission 132KV to 33kV Zone with exposed bushings 33kV

S * - - - - ! A
o - t L ':, - .
?" 3 N N i, I‘.
| s, | e LY

=
-t =y

to 11kV (can be 132kV to 11kV)

: - Rl i, e - -
1 e 19 _ : o ;

Zone with end boxes 33kV to 11kV (can Distribution with end boxes

be 132kV to 11kV)

3] !

b
(=
¥

[A)
)

Capacitor Cage

Used for power factor correction.

o

Cage is locked. Must wait 10 minutes after

de-energising before entering.

Capacitors earthed both sides.

11KV to 415/240V

Frequency Injection Unit (FIU)

Hot water control can be done with a time clock but
frequency injection is also used.

This equipment sends a high frequency signal at low
power to turn the off peak hot water on and off.

January 2005
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Current transformer Voltage transformer

8.9 Miscella

NEOUS

=

Capacitor cage Drop out tuses Reactor
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9.1 Authorisation e g
You must have (on site) your EnergyAustralia Network Pas m_ml_ll'—

Enert‘ryAustraha Authorisation Card with current authorisation record .. all
relevant training. You must not work on or near exposed mains aﬂd appe

_ i
unless you are qualified, as specified in EnergyAustralia’s Netwgﬂz

Plan. -
o> Low Voltage Rescue Kit/First Aid Kit/Electrical Safety Rules ',. ;_r

A Low Voltage Rescue Kit must be located on-site before cemmencemm f th
works. The kit must be easily accessible to all persons working on the site. You
must have a first aid kit and copy of Electrical Safety Rules on site and they mu
also be easily accessible to persons working on the site. "'

T =

Note: Work in Confined Spaces, work on poles, towers or from an EW B
appropriate emergency rescue kits on site. -'

Associated Rules

First Aid Kits

Emergency Rescue Kits

9.3 Appropriate Clothing * '

9.3.1 In General _
Clothing must comply with AS 2919 Industrial Clothing and have ﬂme- etardant

properties not inferior to cotton drill. Synthetic materials (eg as mﬂ ﬁ w“*‘J '
visibility vests) must have flame retardant properties not inferior to Category f’!
materials of AS/NZS 1249. |

Note that hard hats, safety shoes, long sleeve work shirts, and lwg ork trouser:
are to be worn at all times on designated construction mtas and as requ lired by ;_-r e

Electrical Safety Rules. =

Footwear must comply with AS/NZS 2210.3 Oce (pational prote /
Specification for safety footwear, and have the Standard compliance
marked on the footwear.

= -

I |
SC
i
d |

Rules on APPl'Oprlate Clothmg -

Safety Clothing and Personal l'rotecm
| Safety CIOMg not Insulation
| lnsulatmg Glove e a

g T B | T aea sxilt la Aamarat ‘e e MY
I J f ) ] 3 - “ " ! J .E 4 |1 ," i :‘ I.l‘.i.[ {:Ii-:‘ ! -[ [-I |. ‘j‘\ III“JI : ] I 11'1. . " .' ; ! I “ : I LI. I '
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Manage r, persons may determ ine whether or not t@‘ Wﬁ WHu 2S ON a case
basis as part of the hazard assessment process. In the hazard

consideration shall be given to the likelihood of sweat & hands m, I
gloves causing uncontrolled hand tools to injure the user or to st

L . I =]
'..r..“.-:l ‘ . L L -
B e L - - - "
n < - OyTngar :
- |
= ’ ‘I_ ! d ¥ .Jn 1 | - 1
- - &
||

on site or to come into contact with live busbars or other equipment.

Insulating gloves will not protect a worker from the danger _f'aéﬁ'x:i hioh' attae
cables, but should protect a worker from hand contact with low voltace ek o

y TJl]:»"l' e m |

X A2 Cli b N

v L" 450, SUcCn a
m : _f_'_“ Rl =t N

from low voltage control cables or yard light and power cables. The Coanfrant
Sl walive.  LUC Lontrac

Manager may be requested to determine the types of cables iﬂ I o
CXCHVHtEd. s T - L e _!.,;t..-..lh::ﬁ'i_l- W DC

0.4 Ladders =

Only portable ladders made of non-conductive materials such a5 Fie L
timber must be used for work on or near live electrical mi&fhs and =
Conductive ladders, including ladders made with wire-reinforced Lt Pparatus.
be used for work on overhead lines, except for lines, Whlch o’ SR j
to:w?:rs. Conductive ladders must not be brought clméfmﬁﬁ Gl
minimum safe working distance to exposed live mains e P
fibreglass ladders which have metallic ‘Components g
platiorms, these metallic components must not be 'Bmulgtif" - prrm i e
*ppropriate minimum safe working distance to exposed live mains and apparatus,
Portal?]e metal ladders or wooden ladders with wire reiorcaing ‘ﬁ -
used in substations. Special purpose ladders approge&‘hy. e
are excepted, provided their usage -COm_pliegfﬁ with the r T s e
Electrical Safety Rules. " Tl e e

ESR No 4.1.10 - o :
9.5 Fall-Arrest Equipment Dy + A
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must be attached at all times with approved fall-arrest equ
work in elevatf:-d work platforms, or on poles, towers, "
17:(a)tl-vl-am“‘St equipment is also required for fixed ladders
, Includes transformer ladders. pole francformer laddore aed ..
: o adders, pole transformer ladders anc
substation ladders, » | OFmCE tasder i

ESR No N R

9.6 Safety Equipment T T T

You -l'flust. cheﬂk all safety equipment %&f@i& _fﬁa“a::.i;55-‘::‘17::*?1::-5‘? sure 1
condition and safe to use. Any safety equipment, which is not in eood

-~ =T v
oy - % A =
iS I'. "1'-"1:-j' :llu = r:-'.‘._' d r‘ L@
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cons idered unsafe, must be replaced before commencing work.
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98 Storage of Materials A o

When materials are left in an area which con condu
will be placed away from the equipment. Do not block doo

passages, prevent normal operation or work or bloc access to fire

telephones, control switches and other operating equipment.

I .
]
-~ 188 ¢y 3%
i !'ﬁ 'il l"t? I{L}. "I; . .4] LWL ' I

This is just good house keeping.

ESR No - 6.1 N
99 Work Benches and General Tidiness | :

e Tt BT

Work benches or work areas must not be set up where they will obst

passageways,  entrances,  eXits or access toin  service equipmen

Drill bits, pieces of pipe, rod, leads, ropes, slings or sim ar iten

on the floor or anywhere where someone may trip over them dur
movements about a substation. '

9.10 Unanswered Questions L
If you have any unanswered questions, DO NOT START WORK. If you
doubts about the safety of your work or the work site you must re

information from the person in charge. The Electrical ..s. '-ﬂ' I
DO NOT GUESS. e b

-
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10.

10.1 Entry Requirements
10.1.1 Are you at the Right Substation?

10.1.2 Related Electrical Safety Rules

10.1.3 Special Requirements for Authorised Stand-by P’?er’séﬁi_

l

| I ™
I |

s
When entering a substation there are several things you must fi fé'-'[';;jﬂu eck 5%
e Entry

e Exit

e Lights

e Fire Extinguishers

e Battery (if available)
e Exposed Conductors

e Hazards

e Phone (if available)

Note: You must check all safety equipment before use to make su ey
condition and safe to use.

If there are any doubts about the safe performance of any vork that h 'f S
been assigned to you on or near live exposed conductors, you must reque
further information from the person in charge of the woxk:fj ‘oup m: :
ESR 6.5.3) AL

the door, hatch or substation entryway. These numbers are individual
substation.

Associated Rules
Authorlty to Enter
Special Requlrements for Persons not Autlmﬂ sed
Stand-by Person '
| Entries and Exits

-

Before enteri Ing a substation or switchi station Ei 1ergy r"’—;',f, IS 11
person must instruct all unaut ‘m'isﬁel erso W‘ of the hazards th
precautions that must be observed, a reas that they cannot ent

L v #_
A sta dﬁé.]é pensonimust f@a equipped and ¢

P : |l : - " #-— I __-:.F il I-r. ‘I-.__L;l'_r' qos __.. Il__:—u_‘l' - |-" -:1.-.'1. -‘1 . ._ T
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10.1.4 Giving Access 10 Premises

10.1.5 Duties of the Authorised Person on Entry T

Do not admit any person to any part of a substatmn m: mf m( stworl
of identity, authorisation and qualification — and unless l|

appropriate protective clothing, PPE and identifi catm_;;;;f_aga,rr

District Operators must not issue Access Perrnlts tt p’ ""'E j' ;NJJJM proof of
identity, qualification or authorisation.(ESR Clause 12 1') | '-

m '
i 'l

Individuals who may be at risk or who may pose risks on v "”J*_J_f“

accommodated in the risk assessment (HAC) process. it

[n addition the following should be remembered: = ret C';“ e
- ,

Substation doors and gates must be closed and locked whert not in u-.-.m

Substation security issues must be reported to the Security Sacﬁﬁﬂ. 6 e f
20.4).

workshops, laboratories, test famlltles pole stores constm@tlem' es
housing dangerous goods stores and magazines.

As you go into a substation or switching station, the authensed p_‘ rson nust c:
out the following duties, depending on the layout of the install , : I

f—

e at a surface substation; ensure that any alternative emslcm @eﬁ pE #""’F easily
and are not obstructed. | '

e in an underground or basement substation with two «
entrances.

 at a substation with only one entrance and an emerganey e.«mﬁ hat the
entrance is secured open and check that the emergency lgmtl;;-;_f;_-- t _:-,;”;-
and is not obstructed. In the case of brief entries for inspection you do no
have to check the emergency exit.

When entermg a substation, everyone ls ]sesﬂpmj*
warning signs and any associated instructions, no in, - the locations an
of equipment (Including lights, fire extmgmshers, b&-._ €S, € ;
screening, phone and access permit taped aizaas} and c wﬁ&; site ha

Always _n_Otlfy the *Area Opelfatﬁr of: A WI=-. -
I| o
e any audible or visual alarms, and tﬁ&a ration of

e unusually high air tempcra_,_{'_i re - ﬂﬁé m ,.1, .~=— dicate electrical overload or &
ventllatlon pmblem ' . I-J-J

natl igﬁ r a-i-r]qﬂu}ﬁf 1H on H
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10.1.6 Key Codes and Functions

All Zone and Sub-transmission substations and all new substations have new
locks. Distribution Substation changeover has begun but old locks still exist at this
level. To be issued a key other than an amenities key, staff members or
contractors will need to have completed the Substation Entry course and have
their training passports stamped for Substation Entry. All associated training must
be current (within the last 12 months).

SC1000

e ; :
 Code | Function Replaces

A000 Exclusive access to substations, cable risers (where they give | A2, A3, SK.
access to live substation areas). Secure all live or operating SKN, SS§, PS
equipment and control equipment except as below

AAO0X | Shared access. (eg where Customer meters are located in SKON
EnergyAustralia sub)

ABOX | Contractor lock. For temporary installation where contractors | SKN/C
have been granted access to a substation or substations for an
extended period of time.

ACOX | Substations where telcos have been granted permission to (new)
install and maintain equipment

ADOI Air break switch handle lock SKN. A2

ADO2Z | Amenities. For access to showers, toilets etc in substations Al, PLN,
and general access by suitably authorised persons to PLE T BY,
substation areas that are separated from live exposed
equipment. This key also gives access to easements access
tracks, SLCPs etc.

BAO1 | Operating switches, handles or buttons OP1, OP2
Note both large and small padlocks are available OP3, A4,

BAO2 | Switches which can be operated by a person with limited A4, OP3
operating qualifications (Tx tee switches in subs).
Note both large and small padlocks are available

BAO3 | Earthing equipment storage (in zone & distribution subs) EL, ELN

BBO1 | Gas charging points for gas pressure cables (sub- D116
transmission)

BBO2 | Oil pressure cable monitoring points for oil filled or fluid D139, M28,
filled cables (sub-transmission) M440

Note: X above indicates a series of keys are available, eg ABOI through AB25

may be used for contractor locks.

The above codes will be marked on keys with a serial number unique to
each key, which will also have a coloured dot.

Operator’s locks will be installed on doors or switches where use is restricted to
operators. Shutter locks shall continue to be used as at present, however, where a
keyed lock is required, a BAOI (or BA02) lock shall be used.

Locations where access is restricted to District/Class | Operators (using BAOI
locks) includes:

* Gates to HV cages in zone substation yards

Feeder switches and bus sectionalising type switches in distribution centres
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RMI/RMCB’s in Kiosk substations

« Switches in single CB substations
o Ladders providing access to the top of transformers with bushing terminations

e Doors to rooms containing equipment which 1s only accessible with an access
permit
Note: Class | operators restricted to certain geographic areas will be able to
access BAOI locks (same as at present). The new padlocks have key
retention, so that the padlock must be locked before the key can be

withdrawn, so it is not possible to leave unlocked padlocks without a key
in the keyhole.

[Locations where persons are granted limited operating authority (using BA02
locks) includes:

e transformer control switches in multiple transformer substations that can be
operated by persons with limited operating authorities.

e Jocations in certain areas of the Hunter where Class | authorities are issued to
persons in order that they may issue access permits but where they are
restricted 1n what operating work they may carry out.

Persons issued with a BAOl (or BAOO master) key will also be able to open BA02
locks but the reverse will not apply.

Note: 33kV indoor switch bays with individual keying for each bay are a special
situation and will be considered separately.

Access to amenities (AD02): Where amenities such as toilets, lunch rooms,
showers, telephone are provided in a substation, and access to them is possible
without entering any of the restricted areas described above, they will be accessed
using a ADO2 lock or padlock.

Shared locations: In some substations, special locks granting access for limited
classes of person as follows may replace the A000 locks. All of these locks may
also be opened using an A000 key.

AAOX — where customer metering is located in an EnergyAustralia substation
building, an AA0X lock shall be installed. Only the customer shall be issued with
AAOX keys.

ABOX : Where a contractor is required to work at one or more substations for an

extended period and safety observers or stand by staff are not provided, the locks

and padlocks providing access to their approved access areas may be changed to
ABOX lock.

ACOX — where telcos (Telstra, Optus, Powertel, etc) have been granted permission
to install equipment in a substation, ACOX locks may be installed in order to
ensure that they are restricted to agreed substations. Note: Telcos have

already been given access to some areas in city zone subs, which require them to =l-l'l': ﬁF

pass through live areas or cable basements etc.

10.1.6.1 Old Key System

Sydney Area: SKN and SK substation keys and Newcastle Area: A2 substz "‘~"“
key. PLN, SKON, SKN-C, PL and A2 were the limited access keys. -

S
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10.2 EXxits

All emergency exits appropriate to your work site sho ua mu
the substation. :

10.2.1 Duties When Leaving a Substation or Switching Station s 1_'-;, |
Check the following points before leaving a subst&tl@n or switc ]nr ng st.

e Clean up and remove all rubbish. ..

- -

e Make sure you have accounted for all tools and materi: s Is. This is essentis
because if something has been left behind it could sﬁwi he p

_‘r_lll )tl;rl o 2_!'.. 1 ‘_ "

working. In substations with frame leakage busbar protection, tak

care that the intended earthing path is not accidentally short-circuited |[
or other equipment left in contact with switchgear panels. .

e Make certain that all items, which have been removed durin 1' the course of
work, such as chequer plates, covers and barriers, have been rep ; 1ced. ;_I,__;__i__'
cannot replace these items, you must erect bamers m ’W i E'm; igns to
prevent injury. _ TR

-
L

& Sw1tch off normal and auxiliary lighting. This em[ﬁ mport r..1 W vhere the
CO?’ fire points contain an indicating lamp connected t@thmﬁ hts. M lamp

'i -

is out the lights are on and the fire department assumes some

sends in a rescue crew. If the lamp lights then the hghts
inside and CO” is injected.

e Check that all fire doors are closed. , L 3 ' .

¢ Check that entrances and exits are secured.

10.3 Lights

There must be sufficient light to complete your work. € .-”'"@mlﬂ sun L;_ ght
considered sufficient, in an indoor situation, it is suggested that hgm
to give an indication of problems that may occur on the system

Example: A car bringing down powerline
momentary dimming of the lights and warn |
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10.4 Fire Protection EqUIpment

Different types of extinguishers exist in EnergyAustralia Substati
workers escape from a substation fire. Fire extingui wre al
sites and on vehicles. ' '

Australian Standard 1851.1-1995 Maintenance of 1
out the requirements for keepmg records, ins
maintenance schedules. '

Qf ﬁ‘l@ ecton equ 1'1 yment or
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10.4.1 Maintenance Record Tag

For Maintenance record tag purposes the number ‘1’ der

inspection shall be stamped in the appropriate location f@r m;m;.
The tag will be attached to each extinguisher.

Item | Component or
function
l Accessibility
2 | Anti-tamper device
:
3 Maintenance Record
Tag

- ;I

. Check that the ‘EI H Aﬂu {l‘ih.‘l-l
| readily accessibl

————i

Check that the

.....

~ .

i’ - - | = o & a
— 1 O = =t el e . - -

AS 1851 MAINTENAN

Y | I | F

M| A

96

97

98

9 | @

00

f .l a - ————

01

02

03

Stamped No. 1 indicating service

T ————eeo

Betore starting work the extinguishers must be checked: -
(@) Ensuring that the fire extinguisher is checked for inspection currency during

the Pre-work Hazard Assessment Check.

(b) Reporting to your supervisor immediately where the extin. suisher has be

used or requires inspection.

ESR No




10.5 Substation Batteries

10.6 Exposed Conductors

Distribution Substations contain 20V batteries (safe range 18V to24V)
batteries (safe range 27V to 35V).

-
-
"

5

2 crates — 20V battery set up Push button voltmeter found in
Distribution Substations

Battery voltage is checked with a push button meter, which will indicate the
current voltage level and be labelled with the minimum voltage.

Any voltage below the minimum voltage may mean insufficient voltage to operate

protection and you should leave the substation and report battery problems to tha g
System Operator.

The System Operators monitor Zone and Sub-transmission substations. the
Protection Section quickly attends to any battery alarms.

Note: All batteries are permanently connected to battery chargers and it should
be assumed are always on charge.

ESR No 6.23 :l

Exposed means that a conductor is not effectively guarded or protected by m&'
or more of the following;: '

e a fixed barrier of suitable material in sound condition;

* insulation adequate for the voltage and in good condition lmdaﬁ q
Australian Standard:

® an earthed metal barrier:
® an earthed metallic or non-metallic screen; . R
* low voltage terminal shrouding that complies with relevant standards.

Any exposed conductors pose a possible thre an in ;m' 'il lual’s h
and these dangers and pmequtﬁmsa will be covered in ~
notes. -

_ I
-
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107 Safe Work M

othod Statement and Hazard Assessment Checklist ‘

vou must have a Safe Work Method Statement and a Completed Hazard
O | ¢ ‘ | . o
A ssessment Checklist before starting work on a site.

10.7.1 Safe Work Method Statements

OH&S Act 2000 and OH&S Regulations 2001, reinforces our commitment to
«afety. This legislation puts the onus of safety on all of us — both management and
_;;I;II'I" to share the responsibility of keeping our workplace safe. We are expected
to follow a more structured and disciplined approach — identifying not only known
hazards. but also potential ones, and have controls in place to eliminate or manage

them.

One of the most important components of the new regulation is the Safe Work
Method Statement (SWMS). These statements are a written, step by step
description of how to do a job safely. There are different ones for different jobs.
They are a bit like an encyclopedia of safety and will become one of your most
valuable tools. A Safe Work Method Statement explains, in detail, the appropriate
safety framework for every job, and it works in conjunction with the HAC.

Our sites can be dangerous places. There 1s a lot of equipment on sites that need
controlling. No one can control every single thing that happens on a site, buy you
can identify the most dangerous situations and find ways of lowering the risk
involved.

Sate Work Method Statements explain:

e [he way or methods to do the job

¢ What equipment to use

e The quality of work expected

e What training, licences or qualifications workers need to do the job.
It 1s important to review safe Work Method Statements when there is a change of:
e Work materials

e Design

e People doing the job.

Sate Work Method Statements contain four key components:

e Authority

* PPE list, training, equipment and documentation

* Process Flow Chart/Task List

* Hazard Identification and Risk Control List.

As every job is different, it is obviously impossible to pre-determine every safety
situation and this is where you come in. You should always use your field skills
and basic common sense to ensure that you have covered all possible hazards
before commencing the job. Those on site should take the relevant information
from the Safe Work Method Statements and through a real time hazard

identification and risk assessment carry out and complete a Pre-work Hazard
Assessment Check. ' gg

. ' A . .'
It'a SWMS is not safe enough, complete a HAC and discuss it with the team -

leader anc! supervisor and agree on a better work method to use before work starts,
or otherwise stop the job. | o -
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10.7.2 Pre-Work Hazard Assessment Checks 3 2

10.7.

10.7.2.2 On-Site Assessment

10.7.2.3 Contractors

10 724 Respenslbilltles

2 1 Conduct of Worksite Hazard Assessment

Pre-work Hazard Assessments provide a key opportumty to rwfm t
environmental needs of the job at that critical tnne imm ruIL_. {

commencement.
Hazard Assessment Checks (HAC) aim to:

o Identify, rate and control workplace hazards

e Focus on the safety needs of the job

e Identify correct procedures, practices and equii)ment for the job.

e Eliminate unsafe conditions and actions from the worksite "
e Ensure that all people on site are inducted to the site

e Provide feedback to supervisory staff and management on perc i
safety and productivity risks at the work level ,

e Ensure a consistent and systematic method is adopted in the relt&memw lazard
assessment. :

The duration and complex1ty of the assessment IS determmed

to ensure that it 1s operable and, 1f requ1red the equlpment is v '__.'; t -
check is separate to the procedure for testing and tagging portable e el 00

An approved HAC form, must be completed and signed by alﬂl on-site staff
participating in the task — before work is started. Managers, Super s and |
visitors attending the site must also sign the HAC or complete a separate HAC, in.

accordance with of this procedure. '

Where the scope of work changes significantly a new °
as above. -

Contracts ensure the requirements for the re-work
Contractors may adopt the EnergyAustralia process or subm
their own process, which satisfies the legislative requireme

--- .-n...,.

EnergyAustralia staff responsible for lg term contract: ots will mor
at random intervals by conducting or allo @ﬂng @e res fw*f w w‘iﬁ ﬂ; ty |

document unanneunced mspectlens e,f‘ wmk orz r. ;~,_1 1_.-“ __ ome

Assessment review recerd’
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Participating in team pre-work di*scusgiamfe}? lera
HAC. ,' Bl
Conducting pre-use checks on all mobile eqmpm
formal safety check prior to use.

e Reporting unresolved hazards via a Hazard Incident A

B Suggestlng improvements to their S-UPeI'VISIO'n, by pl
HAC form or raising a QAR.

10.7.2.5 HAC Training |
Managers, Supervisors and Project Managers must ensure a]l[ﬁ qt,r . ;.e-—fr equately
trained in the HAC and associated procedures. |

EnergyAustralia staff and contractors using the Ener Auma«ﬁ@ lf AC must be
trained by the Safety and Health Section to gain the afppmp ate in th
Network Passport. -

Any contractor using their own system must submit procedure ar
the contract administrator to gain approval.
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Pre-work Hazard Assessment Sheet

10.8 Phones and Emergency Calls

All Sub-ttansmlssmn Zm@ o
Suburban Di: bution
| :@n@ m@hﬂ@ @r.
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The number 0 000 w111 ‘ﬁk. @umL‘h.;;hgn te \[!,f__.,,

= ASS R AW \AA N

EnergyAustralia telephone or a public telephone.
you do not have to decide (in the heat of'ﬂfta mome m.; wi
are using.

The number 112 will get the emergency services. on 10bile
e locked Ok, =
q

e outof provider’s service area

| Jj_jf:f{ﬁklj__; s The

e have the SIM card removed.

In the front of the Electrical Safety Rules book is a list of phone
useful in emergency situations. | -

."Il

Emergency Details on Informa i0 1 Sheet
10.8.1 Manually Calling for Help i i S

|
¥ T e e ey : 'I. - ¥ .i_; 1 = o N ;:.!"-- e
o Dlal 0000 or 1 12 for obllcs f'you are using a radio 2lephone, ask the
/ - TR 1= . Lo .
Jse the words “emergency call” to ove
; o= “" -

]*-.:_-'
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n ’? mber, the nearcst c?m *m s r?‘é >t, name of " the suburb and tt
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10.8.2 Responsibilities Regarding Dangerous or Emergency
Conditions on the System Ir x

[f you find a problem on the system, you must contact tlw System/, ,{ Ttor
or report the matter to EnergyAustralia’s Hazard Line. g,

- |
11 d

Some examples would be:

e fallen mains and apparatus which may be alive

e damage to poles (from vehicles or otherwise)

e damage to substations, caused by fire, flood, storm, lightning strike. acc "-E_a}_f..:.
or vandalism. ' .

faulty doors, or locks

e any dangerous conditions, such as unusual noises, abnormal
discharges, oil spills, or open trenches.

10.8.2.1 Accidentally Tripped Circuit Breaker | 4 '

[t a circuit breaker is tripped, whether as a result of an eme
~cause, then you must leave it open and immediately inform the Area

There is no guarantee that you are responsible for any circuit breal :,"."

and switching on that circuit breaker could electrify any persené :
location.

10.8.3 Responsibilities Regarding Environmental Incidents

It is the responsibility of all personnel to comply with all e&v mmmﬁl al
requirements and to report any environmental incidents to your supervisor.

[t you become aware of a pollution incident:

Make sure the scene is safe, try to prevent any further pollution and follow
relevant Response Plans '

Immediately report the incident to your SUpErvisor.

Note: Failure to report pollution can lead to a fine of 3120 000 plus !
each extra day that it is not reported.

J'II

10.8.4 Responsibilities Regarding Minor/Non-life Threatening Hazards 4 ;-':1

It you find a problem on the system which is a minor haEq_" ‘and not an w' 1mediat
hazard to people’s lives or health. They should be reported to the F *_k_' ject
or the Substation Report Line (9269 2233). ___” -l T..

This includes but is not limit to:

..
manaee
{ ¢ =iy WY §
= --h.- _'_ "—_-LP ——
I’

* Leaking Taps
* [.oose Tiles

e Overgrown Weeds

* Rusting Fra,mewgrk . _ ' '
. letenm;img Wm&?- m 1ged wo u{@f“(;url ._
R@,bﬁtm hazarc 1 it !urJuJQ.rjm?w -4*["‘{@ '\”5M #ﬁgullﬁ get !- 10r1¢€ 1u

Y ke J'
4 B S
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of Security Incidents _
ation rests on every member of the organisation including contractors,

a security incident or any loss of property of EnergyAustralia, to
he incident to their Supervisor. Report-

10.8.5 Reporting

An oblig
who discoVers
‘mmediately report

e Incidents where EnergyAustralia security has been breached.

e Any suspiclous persons or activities on EnergyAustralia premises.

« Where the safety of any EnergyAustralia personnel 1s physically threatened.

+  Anv threatening or abusive phone calls, language or actions.

When an incident is reported to a Supervisor, the Supervisor concerned must
‘mmediately report the matter to the Manager, Security Operations, (02-9269
2266) or the Security C oordinator (0414 192 438) who will advise the supervisor

on the correct course of action.

The Supervisor shall initiate a “ Security Incident Report Form ** and forward it
under cover to the Manager, Security Operations, Level 4, 570 George Street

Sydney.
Should you require any further information regarding these procedures, please
contact the Security Operations Manager on the EnergyAustralia Security Hotline

0269 2266.

10.8.6 Emergency Switches
Distribution substations in the CBD are fitted with emergency switches to
automatically summon help.

Emergency switches are coloured red, and mounted at waist height, just inside the
doors of transformer chambers.

The emergency switch alarm is on the same fibre optic cable and control box as
the phone, so by testing the telephone you test the systems the emergency switch

LUSCS.

i 3

10.8.6.1 Using the Emergency Switch

To use the emergency switch, press the red button firmly. A two-tone alarm will
then be heard, cycling on and off. The tone changes to a continuous two-tone
alarm when the System Control Room acknowledges the call. The
acknowledgment tone is automatically silenced after 30 seconds. <N
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Electrical Dangers

11.1 Electric Shock

January 2005

Electric shock occurs when a person becomes part of an electrical circuit and the
current flows through their body. A fatal electric shock is called electrocution.

Electric shock can result from persons coming into contact with [ive exposed
conductors, or from equipment becoming ‘live’ due to clectrical faults, short
circuit or a lack of maintenance. When electrical equipment is damaged, parts of
the equipment that are not designed to carry electricity, may become ‘live’. This
means the equipment is electrically energised and, once touched. will carry the

electrical current. A person touching the equipment becomes part of the circuit
and may receive an electric shock.

Low Voltage

[t the hands are in contact with a low voltage conductor, it may be impossible to
let go. The contraction of muscles may make it impossible to utter a noise and the

contraction of chest muscles may cause unconsciousness and asphyxia to set in
soon after the shock.

I'he result of an electric shock depends, to some extent. on the path the current
takes through the body. Where the current path does not include the heart, a
victim may survive a greater shock than it the current does pass through the heart.

Possible effects of low voltage 50 Hz electricity on people

Current Lffect

0.ImA Microshock fibrillation

0.5mA Sensation through skin

ImA Painful sensation

9mA Can not let go

10-20mA Muscle spasm

30mA Breathing difficult and rise in blood pressure
100mA Ventricular fibrillation

1000mA Muscle burns

Note: mA=1/1000 of an Amp.

High Voltage

Shock from a high voltage source has a similar ettect, except that due to the
higher current passing through the body, the contraction of the muscles takes
place much faster and more violently. This will very often have the effect of
throwing the victim clear of the conductors. The shock can cause
unconsciousness, asphyxia, severe external burns and internal heating and
burning, but strangely will not usually cause cardiac arrest,

Should the person remain in contact with the live high voltage main§ and
apparatus, it is extremely unlikely that the person will survive. Immediately
contact the emergency services and the area operator.
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112 Step and Touch Potential =i e
‘Step Potential’ is the radiating voltage from the point where electrici
the ground to where it reduces to zero volts or true earth. The volta
between steps reduces as you get further from the point of contac
dependent on the impedance of the ground. 5

i

Step Potential 10,000V

between feet

Touch Potential
between hands
and feet

- This personcould :,|_|‘
~receive 2500 volts
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Step and Touch potential ey
Substations have an earth grid built under the substation, which elimi
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potential. To avoid step potential your feet must be kept together with movement
through *feet shuffle” or *bunny hop®, however if you are ever in this situation i
much safer to remain still and wait until the area is made safe. If in a veh
connected to wire, try to stay still but if there is a risk of fire jump clear v
together and *feet shuffle” or “bunny hop’ to a safe distance,

2. | Lon
) I!.:: u !a, LAl 4" ~y .
:-Ft —; — - F | -

T - e : S - - x : -3
Touch Potential’ is when your hands and feet are at a different
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121 Low Voltage Work

[solating and Proving De-energised

ESR No v J Sectlmzi ’?

12.2 High Voltage Work o

[solating, Proving De-energised, Earthed and Short-cff;mfﬁe and an
issued. o -

’l|||
.‘I
1

ESR No

12.3 An Access Permit . .
Is a pre-printed form which, when issued in accordance with these Rules, allow
an authorised person who receives the permff i3] W@Ek or test, on or near m
and apparatus. R

ESR No

12.3.1 When Access Permits are Required v _
The access permit tfor work is generallgf used f@rm ine maintena 1ce and repair

-.--:-_':——

work on EnergyAustralla s high voltage network w here the \ ;._jj"':_"';g %TJL

Ly la

come within minimum safe dlstances to exposed' ?_"; i'iFtagéﬂq duc -?’r-; s,

ESR No r 1221 | I
12.3.2 Who Will Issue Access Permits

There are various classes of operators but cmly a Class ] Ope
access permits to other people for work on EnerAustr lia’s nen

These Operators will make all the necessary precautions to allow wc
or near mains and apparatus, print clearly in blue or black, these prec:
the access permit and hand access permits to Accredited Service Providers, non-
electrical staff, contractors to EnergyAustralia andu Spaa H ~Authorised persons.
Before handing over the access pe-'.'-;,;_;;_'__-'-; operators must describe all t
precautions that have been taken and give relevant warnings.

appropmate trammg a __d b@ authorised ;

12. 3 4 Training Ccntact

—————————— T —— e T
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When operator’s locks and danger tags are fitted by an operator they can only be
removed by an operator. When fitted by a work group they must be removed by or
with permission of the person in charge of that work group.

’[;\ssnciatcd Rules ESR No
'FlmI:.llc.f"lsululcd 2.1 Isolate/Isolated
' Danger Tags 6.18.1

| Securing Isolation 8.3

2
383
i

Danger Tag Securing Isolation Point can also be used to secure
access permit earths

12.5 Red And White Tape

92

Red and white striped tape is erected by operators in substation areas that require
an access permit. It is only used in conjunction with the issue of an access permit.
It marks the boundaries of the safe area.

Associated Rules ESR No
Red and White Taping 10.1
Warning Signs 10.2.1

IMPORTANT: When red and white striped tape is erected you must not

80 over, under, through or move the tape. Erected tape
can only have its position altered by an operator.




Transformer bay taping only the one Switchgear taping indicates safe work
area between tapes

§ e e ——r— I I g
INCORRECT METHOD CORRECT METHOD
Half the switch is alive so the entire All live equipment is outside the red and
switch must be outside the red and white white taped zone
taped zone

January 2005
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Earthing

arthing can be defined as electrically connected to the general mass of earth or

the ground.
Earthing of the network has two purposes:

e as areference for the system
e as a point where fault current can flow to

Earthing of the network is done through metal electrodes that are driven into the
ground for up to 10 metres. The electrodes are connected in a grid then back to the

transformers neutral earth connection.

ERCEER. L ™
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Fence Earth Gate Earth

It is very important that the grid is not broken as this could mean that the fault
current has no path to flow. This can make it hazardous for people working on and
around the network, as unearthed structures could become alive and unequal to the

»

ground potential.




13.1 Access Permit Earths _ ._

13.2 Working Earths

Earthing and short-circuiting equipment used on mains ‘ apparatus
listed on the access permit. o T

1 1 3 o aia ey s g B . = ._,I.. - . '!r';h‘l-*'lzl r|
Requirements for issuing an access permit between source of high voltag

supply and the work site. R

Fitted and removed only by operators.

Earthing and short-circuiting equipment erected or applied
access permit earths.

Must be traced from access permit earth in order to apply.
Fitted by worker before starting and removed by worker before sigl ’
the access permit. '
Lineworkers fit working earths on overhead ]mes fqr non-¢ lectric:
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134 Portable Earthing Equipment

5

Earthing and short-circuiting equipment is made up of clamps and flexible cables
which are designed to carry short-circuit current between phases and to earth
'hese clamps and flexible cables are attached to high voltage conductors whicl';
have been isolated and proved de-energised. The reason that the high voltage
conductors have been short-circuited and earthed is to protect workers from
induced voltages or in case of unauthorised or unintentional re-energisation. This
procedure limits the rise in voltage and causes protection equipment to operate.

Earthing and short-circuiting equipment must only be used within the limits of the
current-time rating that is marked on the equipment.
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135 Trailing Earth Mobile Plant and Equipment in Substations

All plant and equipment on site must at iall times be electrically bonded to the
substation earth mat using trailing earth leads. The contractor shall be responsible
for complying with this requirement. EnergyAustralia will supply the tratling
earth leads as considered necessary to comply with this requirement and will
make the required connections to the substation earth mat and provide earth tails
at sufficient points for connection of the trailing earth leads by the contractor. This
requirement applies to all plant and equipment and includes things like backhoes,

jackhammers, saw cutters, concrete delivery trucks, concrete pump trucks and
vehicles with hiabs or cranes.

Jack hammer

Connect the earth lead
from the tool point to

the earth gﬂ:\

15kV Insulating mat

Concreta slab

Earth grid

T'he trailing earth lead shall be insulated flexible copper conductor capable of
carrying the maximum prospective fault current to the earth grid, and shall have a
minimum cross sectional area of 70 mm~. No clamp to clamp connections shall be
allowed between earth leads. The earth leads shall comply with the requirements
for earthing and short circuiting equipment in Electricity Supply Association of
Australia (ESSA) document EC14, Guide to Electrical Workers’ Safety
Equipment.

: uhl‘BW‘- Fiva Dok

All portable earths are labelled with the fault current/time rating. A similar rating
will be required on your trailing earths.

13.6 Earthing/Equipotential Bonding of Equipment

January 2005

Equipotential Bonding is a method used to eliminate the risk of electric shock by

connecting the work piece or operating handle to the platform or grid on which
the worker stands.
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All metal objects such as excavation equipment, sheds, shoring, road plates.

temporary fencing etc, must be earthed. Contractors shall contact the Contract
Manager to arrange for the earthing to be provided.

y — o

GRS 5
13.7 Electrical Induction

T'his occurs when a de-energised cable has a voltage imposed on it by power
flowing in cables that are in the same duct or run. This normally only occurs at
above 33,000 volts, although it has occurred in the city 11kV network.

[t this phenomenon is occurring or has occurred then it must be referred to the
person in charge of the work.

Any electric shocks must be reported to the person in charge of the work.

Iry to avoid contact with any bare conductors.
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_ low voltage

}

R

The Live 33kV line can induce into the de-energised 11kV line

13.8 Transferred Earth Potential

A fault can cause a rise in voltage on the earth mat at a substation. Where cable
sheaths or cores are connected, resulting in a voltage or potential difference
between the cable sheath and the earth, pipes or other at a work site remote from
the substation, this is called a transferred earth potential.

T'he risk to personnel receiving a shock from induced voltages or transferred ea'rth
potential when working on distribution cables is low under normal operating

conditions. However, in some cases, it will be necessary to take precautions
against this risk.

13.9 Protection from Induction and Transferred Earth Potential
Earthing and Equipotental Bonding

lake precautions to avoid the dangers of induction when working on isolated
electrical apparatus located near live electrical apparatus. Ensure that
equipotential conditions are maintained by ensuring that access permit earths are

In place and applying additional working earths, short circuits and bonds as
necessary.

l January 2005 | o




Pilot, Signalling and Telephone Cable@

Use an insulating mat when working on pﬂ@i} J’“ ¢ (used

protection), signalling, and telephone cables terrniﬁ ting ;W substs
voltages can be induced in these cables by lightning @re\ ctrical sys

.
- Rl -

Shoring and Formwork . s .'

Only timber or other non-conductive materials shall BE' us # shoring ar
formwork. Contractors must obtain the written approval @f .- Jn, 3 Manage
before arranging for any shoring or formwork materials not comply; |

requirement.

..........

Underground Cables

ESR No

Insulated Working Conditions
Bonded Earth Mat Conditions

Overhead Lines

ESR No

s

Precautions against induced voltages
Precautions against Earth Potential Rise
Induction In 132kV Switchyards

ESR No
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14 Cages and Enclosures

14.1 High Volrtage Cages

| ESR No 2]
| .

All substations are designed and constructed to ensure that the /ive exposed
conductors maintain both statutory and design clearances in accordance with
appropriate Australian and international standards and regulations.

Cages and other suitable barriers are erected to ensure that people cannot enter
areas where minimum safe working distances can not be maintained.

To enter cages or go beyond barriers, you must be either:
e authorised staff
e the holder of a current access permit for that area.

Ensure that entrances to these cages are adequately secured against unauthorised
entry.

Examples of cages

Complete room Indoor cage

Outdoor cage
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14 .2 Enclosures

62

An enclosure is an area surrounded by a chain wire or mesh barrier of at least | 5
metres in height containing exposed high voltage mains and apparatus. The bsa
rrier

is to remind people that the need to be cautious when approaching exposed high
voltage mains and apparatus inside a switchyard or substation.

[ti1s[
—a iy

| % 1

| q : ~ —

§ e

Note: The height bar is to remind you to lower equipment below shoulder height
before entering enclosure.
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15.1 Minimum Safe Working Distances T

‘Where work is being carried '@!1"' -]-T.é,_;

Work Near Exposed Mains a
(Including Overhead C

When you are working near live exposed conduotors ycm;
holding must not come within the minimum safe working distaric

network voltage involved. Always refer to the current Elee@l”

the clearances. '
e —_
Associated Rules ESRNo
: = [ B
Full Rule - i Sl '
Actual Distances | Table g J
Reduced Distances = 52 ‘;
Safety Clearances in Substations gl !:_ '
Ty
== L
a = Non flash over distance -- B s -'ﬂ"e
b =EA minimum Safe Working | - . |
Distance
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Persons must not under any circumstances br vV Da
any tools or objects they are working with,

distances. ..
4, .4'

minimum clearance will be gg :

sp@clﬁc raqmremenﬁsm prec
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15.2 Working on Live Low Voltage Exposed Conductors

—

Associated Rules

I-_ — e —— —_— —_

Clearances for Plant and Equipment

Actual Clearances :
Clearances for ISSC26 Work

Moving Plant and Equipment

such that minimum safe working distances cannot be malfamed ah
Manager must be advised to arrange for Access Permits to be i issue
and barriers to be erected. e

[t may also be necessary to erect a suitable temporary screen or bame;r i@
minimum safe working distances are maintained from live mains and apparatus
during the work. An Access Permit may be necessary to ensure
removal of the screen or barrier. Competent and authorised staff to m&t or

requirements shall carry out screening and barrier ccn-struetlmf- . - -

Contractors must temporarily erect warning signs where there is a M

- .'-.-'b--fh—"'ii—- m‘ "II

that persons may accidentally come closer than the minimum safe worki "

H.‘i,
—— e |

distance from exposed high voltage mains and apparatus. m‘ "“- “'
Manager will supply the necessary signs when requested by the cont

Before carrying out work on or near live low voltage exposec
must work to the following:

Associated Rules

Requirements to work live

Requirement to be attended

Exemptions to ESR 7.7




gt SC1000

16. Screens and Barriers

16.1 Low Voltage Screens

Whenever you are working where accidental contact with live low voltage
apparatus could occur, you must be protected by effective screens. Screening must
he erected when there is a possibility of your person or something that you’re
10lding coming into contact with the live low voltage exposed conductors.

Only personnel who are authorised can erect screens, or work on live low voltage
apparatus without screens. To be authorised you must complete course SS 1000

‘Live Low Voltage Work in Substations’ and have the appropriate stamps in your
network passbook

When erecting screens, you must take into account the possibility of unauthorised

personnel being in other parts of the substation. Work by an unauthorised person
must always be supervised by an authorised person.

The screening must be constructed in such a manner that there are no gaps for

your equipment or person to enter, which includes the top and undersides of the
screened board.

The materials used to screen are varied but must be robust enough to with stand
knocks and relatively sharp objects. If this is not the case then your personal
safety can be put at risk, and in this case you must request that the screening be
done to a suitable standard. Screens must be securely fixed or supported.

16.1.1 Precautions

e Do not interfere with erected screens.

e Do not stack material or goods against screens.

e Do not allow wires, rods, conduits or similar sized objects to penetrate
between the screens or into a screened zone.

e Do not obstruct passageways or emergency exit routes. Erect screens so that
staff and materials can pass safely.

e  When used near high voltage mains and apparatus. the screen must not come
o contact with the high voltage mains and apparatus.

ESR No - 4.1.9

16.1.2 Materials used for Screening
e Polycarbonate Sheeting to AS 4256.5 (eg ‘Lexan’ 3.0mm)
e PVC Lined Plywood (PVC Sheeting - ‘Darvic’ [.5mm)
e PVC Matting (‘Lineworker’s Mats’ and ‘Clear Flexible PVC)
e PVC Pipes (Such as ‘Torapoli Pipe’)
e Rubber Matting (Such as rubber insulating floor matting)

e Nylon Cable ties, Insulation tape and Polypropylene twine (such as ‘M
are suitable for securing screening. '

arlin’)




Transformer boots

PVC matting — lineworker’s Rubber matting Plywood and Darvic sample
mat and clear flexible PVC Darvic — electrical insulation
plywood — mechanical
protection

16.1.3 Substation Screening ldentification Tags

Must be affixed to the screening in a prominent location. When leaving screening
unattended for a reasonable duration or when screening is installed for a third

party.
This tag will be black print on a yellow background. Information includes name
of person who screened, their contact details and reasons for the screening.

Substation Screening Identification Tag

Substation Copy
Screened by:
Contact Number:
(L)) Date | _ A

Heason.

(See Reverse for Details)

Persons relying on this screening for safe working should satisfy
themselves as to its integrity and contact the authorised person overleaf
should any doubt exist.
This screening and / or temporary insulation has been Installed
by an authorised person and can only be altered or removed by an
authorised person. If required please contact the authorised person
overleaf for any alterations, repairs and when the screening and / or

temporary Insulation is no longer required.

©)

See Clause 4.1.9 in the Electrical Safety Rules
‘Sereens and Temporary Insulation’
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16.1.4 Practical Screening

17062003

lhe job on the left is to screen off all live parts to connect a new distributor
which is de-energised. In this case, there is no need O screen earthed metal. The
Job on the right is the same kiosk screened to work live on the middle distributor
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Any live work in this type of pit (photo left) must be done in accordance with
appropriate procedure and staff must be trained in this procedure. This includes
operating links if fitted.

Conduit caps over connections must be removed only one at a time in order to
work on this type of pit live. When work on one phase is complete, the cap must
be replaced before the next cap is removed.

Apply screening to the inside and edges of the cast iron (photo right) surround
within 500mm of live terminal to be worked on. Cover adjacent links with large
polycarbonate covers.

16.2 High Voltage Link Screens
For high voltage cubicle switchgear, busbars and live link contacts must be |
guarded by specially designed high voltage link screens.
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High voltage link screens are constructed of thick, high quality insulating material
and erected only by Operators. These screens must be tested annually by Testing
and Certification Australia, and stored in their special containers when not in use

ESR No 4.1.9
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16.3 Torapoli/Tiger Tails

£l
r
— 4*_’ - B Ao, .
| |
_-l'_- - - - 2
-

Ins-,ulating covers, mats and insulating pipes (Torapoli, more commonly known as
“Tnger Tails”) provide insulation to protect authorised personnel working aloft

from:
* phase to phase contact

* phase to neutral contact

¢ phase to earth contact.

Generally they are used to protect:

 authorised workers and plant from inadvertent or brush contact with
uninsulated L'V mains and apparatus

¢ mains from mechanical damage from plant.

In addition they provide visual enhancement of the mains for benefit of plant
operators who must maintain clearances of ESR 5.5 table 5.4.

Installers of insulating covers, mats and pipes must use sufficient ties, buttons or
other means to ensure that the insulating covers, mats or pipes will not move,
open or otherwise allow unintentional contact to be made with uninsulated live or
earthed mains or apparatus. . S
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Should any inadvertent contact an authorised worker must immediately check that
‘he insulating cover, mat or pipe has not been dislodged and that no electrical
contact has been made or 1s possible due to the exposure of an uninsulated plece
of live LV mains or apparatus. (ie —an unauthorised worker must arrange for an
quthorised worker to check the situation)

o il —_— -

16.4 Barriers for High Voltage Equipment
Coming into contact with high voltage may cause death or very serious injury;
therefore all means available must be used to stop this occurring.
When working outside of the minimum safe working distance but where there is a
possibility of contact with the live High Voltage then robust barriers must be
erected.
Screening and barriers are to be erected by qualified personnel because it requires
live high voltage working skills.

f

For example: plywood. Bakelite or fencing which is erected between you and the
live equipment. Preventing you or any extension of your body coming within the
Minimum Safe Working Distance.

ESR No 8.8
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16.4.1 Hazemeyer Of Magnafix Type Switches used in Kiosk Type Substations |

These types of switches are not exposed but have had problems with dust and
moisture leading to tracking. While there is not a written procedure stating that
they must be treated with caution, it is suggested that they be treated as live low
voltage. This means that when the likely hood of contact with these switches
when in service may occur then screens should be erected.

/

o
L]

Screening and barriers are to be erected by qualified personnel because it requires
live high voltage working skills.
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17 _ Protection

All parts of the system require protection systems to protect the mains and
apparatus, general public and the workers from electrical hazards when things go
wrong.

The following will give you a basic idea of what protection you may encounter.

17.1 Fuses

— 240/415V and 11kV Systems are sometimes protected by High Rupturing
Capacity tuses (HRC) which burn out to isolate the affected section.,

17.2 Circult Breakers

— On all voltage levels. Designed to open under fault conditions to clear the
affected section from supply. Unlike the household circuit breaker they do not

sense and operate independently, this is done via a protection system which then
send a trip to the circuit breaker.

17.3 Protection Systems (Relays)

Include:

* Overcurrent — Detects excess current
* Larth Fault/Frame Leakage — Detects excess leakage current to earth

e Differential — Transformer Protection compares mnput to output and detects
any imbalance

* lIranslay/Balanced Voltage/Pilot Wire — Cable Protection compares both ends
and detects any imbalance

* Over Voltage/Under Voltage — as name suggests

¢ Distance — Complicated relay that compares voltage and current and decides
If system is faulty or not.

* Buchholz/Oil Surge — Detects gases and fast oil movement in transformer,
indicates burning or explosions inside transformer.

Protection panels will be of various sizes and shapes but all will c.o’n-tain-
exposed links which are safe to work around but workers should not touch as
these links can have dangerous voltages and currents

N - January 2005
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Interlocks

ge must be reported

S

People’s lives depend on interlocks remaining intact any dama
straight away so repairs can be completed.

12
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Confined Spaces/Substation Atmosphere

January 2005

When working in places such as pits and vaults, ensyre there is adequate
ventilation to maintain a breathable and non-explosive atmosphere.

Sufficient ventilation may not be available in the following circumstances:
e after faults or explosions
e where there is a long entry, €g a tunnel

* when using LPG or other bottled gases. ¢g welding, soldering, de-
compounding

* when opening chambers or equipment containing heavier-than-air insulating
gases, eg SF6 equipment

* where exhaust fumes could cnter, eg vehicles or stationary engines operating

L

near the entrances or ventilation openings.
It at any time, you suffer from:
® ¢€yes, nose or throat irritations
 difficulty in breathing
® aringing sensation in the ears

leave the area immediately and do not return until the area has been checked
with a gas detector and adequate ventilation has been re-established.

ESR No 6.14
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Confined Spaces include:

e underground substations
e joint holes

e pits and vaults

e tunnels

e transformer tanks

e open hole more 1.5m

e open hole less 1.5m no ventilation work with head and shoulders below '
ground TR

You must comply with the requirements of NUS 151 ‘Work in Conﬁned Spaces’ -
and the various Network and Technical Standards which contains procedures fcr
operating gas detectors. ‘

18.1 Training

EnergyAustralia recognises a variety of confined space courses and requires all
personnel show proof of such training every 12 months. This training should be
stamped in your Network Passport. Confined Space, Training courses are
available from EnergyAustralia. '

EnergyAustralia Training Contact Phone |

18.2 Underground and Basement Substations or Chambers
Underground or basement installations require extra precautions.

ESR No 6.7.1 |

Under certain conditions, parts or chambers of substations or switching stations
may be subject to atmospheric contamination (or oxygen deficiency). Theyf then
become classified as ‘confined spaces’ under the Occupational Health and Saj

(Confined Spaces) Regulation 1990. When this happens, you must co;-phf vith
the requirements of NUS 151 'Work In Confined Spaces'. -

Underground Substations are always a confined space. _. " ,II;:

Since the vent is directly in the road there is a real risk of atmospheric
contamination. '
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Rasement Substations have vents, which connect to the building ventilation so
are dependent on position of ventilation outlets.

If there is no risk of air intake contamination, no work processes used that will
create atmospheric contamination or oxygen deficiency and at least one
transformer on load then the substation is not a confined space. However. you
must always comply with the following minimum precautions:

e Before entry, use a gas detector to test the atmosphere mn the entrance
chamber, to ensure it is safe. Do not enter to do this, but lower the gas
detector or sensor head into the chamber first.

e While you are inside, operate the gas detector continuously to monitor the
atmosphere. Place the detector as close to you, and as low, as possible.

e Ifthe gas detector alarm sounds, get out of the substation immediately.

e Ifthe gas detector readings vary from fresh air readings, investigate the cause
before continuing work.

18.3 Use of Fall Arrest Systems for Underground
and Basement Distribution Substation Entry

January 2005

= o

AS 1657 Fixed platforms, walkways, stairways and ladders — Design,
construction and installation sets down requirements relevant to safe access to
and safe working at places normally used by operating, inspection, maintenance,
and servicing personnel.

There are three categories of Basement and Underground Substation access.
|.  Entries from building basements and carparks

2.  Entries from building facades, with a ladder ascending/descending from an
entry chamber

3. Entries from footpath hatchways

In general, walkways, stairways and step type ladders with a pitch of 60-70°
comply with AS 1657. Note that normal ladder climbing ie:

e ensuring that the rung of the ladder is under the instep of your foot

e using the ‘three points of contact’ principle
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e lowering equipment down the access ‘hatchway rather er

Ladders with a pltCh of greater than 70° ‘Vﬁmcal‘ ]add&w ﬁut "-.f._ :_._;‘l-__:'.'_ Mo\
ladders also generally comply with AS 1657. However, some forr n of
must be used in these cases, and the above ladder climhﬂrg w cauti

be used.

‘ﬂn \n carry

In general, 1t a substation has one access complying with '"*f", 1657, then
should be used as the ‘normal’® personnel entry and elﬂi wm: F; the n
compliant access should be used for emergencies only. i

-ﬁ l;-:"‘.-

In cases where both substation accesses do not comply with A M: i’

system should be installed or positioned at the most convenient a }; t.
point should then be used as the ‘normal’ personnel entry and eX: q!. oint, an
other access should be used for emergencies only. l + I

I
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i
u
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T

Under emergency conditions, regardless of which access is use *“"j, it
necessary 1o use a fall arrest system. It is consndered that nsk:s rising f

»
i

l. Davit Arm
2. Stem G E
3. Level | ;
4.  Rescue winch mount '
5.  Rescue winch S
6.  Fall arrest/control descent d@vice
S .'|1
| . T ' |
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19. Dangers and Contaminants

19.1 Fibre Optic Cables

EnergyAustralia substations can have a variety of fibre optic systems present.
T'hese include Optus, Powertel and EnergyAustralia’s own signal system.

DO NOT TOUCH - Fibre-optic as fibres from off cuts can penetrate the skin

and enter the blood stream where they can damage the heart and possibly kill
you.

Invisible Danger: WARNING - Infra-red lasers can damage the retina (the
'screen” at the back of the eye which permits vision). As well, infra-red light
emitted by infra-red LEDs can cause similar irreparable damage when the light
source 1s magnified. Serious and permanent retinal damage may be caused by
the use of microscopes or magnifiers or inspection scopes on active optical
fibres.

Ensure that before use of a microscope. magnifier or inspection scope, all
necessary precautions have been taken. These include:

(a) identifying the fibre to ensure the fibre, patchcord or connector that you
are looking into is not connected to an infra-red light source (Not even
an infra-red LED or test source).

(b) ensure that either:

e an infra-red filter is fitted to the microscope or magnifier or
inspection scope and that it is in good condition (ie not broken,
cracked. chipped or scratched), or

e you are wearing infra-red filtering glasses or goggles (which must
be in good condition). or

e yvou use a camera and monitor- type inspection scope.

Note: Precaution (b) does not need to apply to patchE:m:dS disc?nnectedﬁ'om the
optical network and completely isolated from infra-red light sources.
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19.2 Polychlorlnated Biphenyl's - ,

19.3 Asbestos

Polychlorinated Biphenyls (PCB) are highly stabkﬂl hon-flz
liquids which were once used in the electrical industry.

They do not readily break down in the environment aﬂd' ! sidu
living tissue contaminating the food chain. .

Whatever affected area has been contaminated, wash -—;,1 H;_ to .
ingestion. Full first aid measures on Material Safety Data Sheet.
Substitute liquids have been developed and most PCB pro

removed and replaced.

If you need details on handling PCB refer to EGI100 Oil
Response and contact the Environmental Services Unit. '

i
== )

PCB Contamination Definitions
PCB Free Material Material with PCB comramm

PCB Material

Non Scheduled PCB Material ~ Material with PCB contamination 2mg/kg
50mg/kg. T :

Scheduled PCB Material Material With PC contam ] ii ) J"U._" hlt:i_{_,;_j__'

Concentrated PCB Material Material with PCB |
contamination>100,000mg/k

™

< %E_ ’
Note: For the purposes of this document, Milligram pes cilogram 11’“ 1) can
be considered the same as parts per million (gpm)' T .4t

Asbestos dust contains tiny mdestmctlble f_il?n:esﬁL which

they are breathed into the lungs. The most lang s are the smatie:
which may be invisible to the naked eye, but whi‘ﬁh can penetrs p;m f” Ir 't-_' 3

- ap Saer
S |T = Ij" 1%

deeply. The amount of asbestos dust in tha wm mpb :ﬁ- th 1 Ry yortan
factor in determining the level of risk. Almost all healthy adults have a &
asbestos fibres in their lungs, which in most cases do .Lu;f_m 10 harm.

If products containing asbestos are m g@ﬂd lition, they |
health risk. However, safelﬂy @.u.r.r ' akes
repairing or removmg qumﬁeiﬂt that has as 'l*fif-"f-'“?' S mate
any product contai |

gﬁbe& ';' inaw
ngety at work isf
—_y ﬂ_‘. t.; I’Qv ld !




Materials that contain asbestos have been used thr: ugh ou JJ
arecas/products that have been identified melude* b @[1
following: h -'

e NC compound/putty (when dried considered friable)
e Switchboards and panels (Lebah, Zelemite, AquEEtﬁs)

e Arc chutes and barriers -
e Bandaged cable (considered friable) 9
e mel ﬂOOl‘ t] ling : 4 ¥ LY

¢ Roof sheeting
e Internal insulation of fire doors

e Asbestos cement sheeting

e Moulded cement materials such as conduits, pipes, ducts and ﬁ“mﬁi

Note: Friable asbestos is asbestos material that is easily crumbled
powder. -

¥ I:-
’HI] i«

Site audits of all substations have and are been undertaken audit reports

reviewed. At the completion of the review period, results are thett dded to tt
E 'I— g \m—. '
asbestos location register. Ll

19.3.1 Asbestos Location and Product Register _
The Asbestos Location and Product Register contains
EnergyAustralia's assets (including network, office and depot buildings
our supply area that may contain asbestos.

(a) Location Register: provides specific information for each locat | udi
non-network buildings, and all substation and control point locations S
in the Technical Information System (TIS).

(b) Location Catalogue lists every type of EnergyAus _

(c) Products Catalogue lists and desorlbes th,e asbe, 1own to exis
In our premises. R

The Register is located on Lotus Notes andl is des:tgue@ fm.
Contractors can find location information from the.ii:r ; rac

- |

High risk asbestos items such as the asbestos ban aged cz .' % Wi
first priority. | '

1 un

Low risk asbestos (bonded asbestos, in ata . er _“i
not required to be removed and will be regularly

of the asbestos management pl_a.n-,

L'-._".',I__J ]!H|J~T 1Y
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19.3.2 Work Procedures N | | . In ;'.
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19.3.3 Training . :
Asbestos Awareness Training and/or Asbestos Remew&lt ] [ﬁ[ uﬂw ling

carry out the work with asbestos. This includes care and use of [ -u]
protective equipment) relating to asbestos procedures.

19.4 Dieldrin

Dieldrin is the common name of a compound that was one@ "ps' s an insecticide
Dieldrin, in our case Arsenic Dieldrin is an Organo-Ch[@r‘me | r stici ,]r”
which was used as a treatment for termites in areas around our p@l _fim %
The chemical is made in a laboratory and does not occur m%q in the
environment. Pure Dieldrin are white powders, while techmcal—g' e I'!ﬂ’i d ;

tan powders.

The US Department of Agriculture cancelled all uses of dieldrin in 1¢ @ In 197
however, EPA approved Dieldrin for killing termites. Use of Dieldrin .rr.mm;
termites continued until 1987. In 1987, the manufacturer volunt: %m,n]f] M __
registration for use in controlling termites. Dieldrin is sﬁlﬂ p:ﬁa _[il -*J
environment from these past uses. -

B |

'32_‘ _

—r

Dieldrin in soil or water breaks down (degrades) very slowly Ilelﬁﬁm St 4_1 to
soil and may stay there unchanged for many years. Water does not e m v wash
dieldrin off soil. Dieldrin does not dissolve in water very well and is therefore

found in water at high concentrations. Most Dieldrin in the enviro nment m—- ches

to soil and to sediments at the bottoms of lakes, ponds, and slire sM: a-rr

travel large distances by attaching to dust particles, which can t SPC
oreat distances by the wind. Plants can take up Dieldrin from th@ sail ) 1d store it
in their leaves and roots. Fish or animals that eat Dleldrm-cen aminate .'
store a large amount of the Dieldrin in their fat. Animals o fish tl !
animals have levels of Dieldrin in their fat many times mgher ihm animals or fish
that eat plants. h |

19.4.1 Health Effects

Symptoms of Dieldrin poisoning have been seen in pe@ple wﬁ@r were expo:
very large amounts of these pestlcldes during their manufactu ;"."j:'._l':ﬂ_; nptor
poisoning have also been seen in people who mtenftl_,_ nally or acciden ’
drank large amounts of dieldrin. Most of these people -M d convuisions:@:
other nervous system effects, and some had Kidney ¢ ,,f ol 8
intentionally ate or drank large amounts of Dieldrin ¢ \ f . 1. v“r ua 1 " i€
exposed to smaller amounts of Dieldrin ¢ oceur E@ aus S C - chemicals
build up in the body over time. Emp@sqra 119- mc} crate ,i

time causes headaches, dizziness, irritability, a-.f;:a,u:a;um_v
movements. Some sensitive pecple xs.eém to Y

causes the body to destroy its own hhm[ *hi. 3

It AloR effects on
Studies show that h1gh lecvgls @fjn u,l in cause effec n t
on the kidneys. Results also show ad _‘j'frnh. I_jllr._r__” ter
for longer periods incluc ing 1ges in the

.

infections. Studies in ¢ 1..1;?“"1t M sonflicting * nfc .

-_-r—.-._

cause b"._?_"j d@fam'gﬁ nake :iﬁ‘ﬁf e Fu_llrl cult for

I'J_' &4_
- ._..t Any
'_JII I]lu {r\“ 1 ‘f* || “ J-ﬁhg;u(i: ﬂ,hu
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194.2 Contamination and Precautions

Exposure to Dieldrin occurs when you drink water, breath air, or come into
contact with contaminated soil at hazardous sites (Can be absorbed through the
skin). Dieldrin remains in the environment for a long time and is usually detected
in soil, sediment, and animal fat. Decomposition of Dieldrin gives off toxic fumes
including carbon monoxide, carbon dioxide and hydrogen chloride gas. Levels of
dieldrin have decreased over the years since they are no longer produced or used.
T'he levels of Dieldrin in air and water are typically very low. If the proposed
excavation work involves contaminated soils in the vicinity of underground
sub-transmission cables, special protective gear must be worn and special
handling procedures must be followed these will be provided by an
EnergyAustralia’s representative when requested.

Some basic precautions include:

e Personal Protective Equipment -Wear appropriate  NIOSH/MSHA
approved respirator, chemical resistant gloves, safety goggles, other
protective clothing.

* Hygiene Measures - Safety shower and eye bath, Do not breath In, get in
eyes or on skin or clothing, avoid prolonged or repeated exposure and wash
thoroughly after handling.

* Sediment Controls —To stop spread of contaminated soils control measures
must be put in place.

19.5 Creosote

January 2005

Creosote is a complex mixture of many chemicals. EnergyAustralia has used two
types of creosote, Low temperature creosote and high temperature creosote. Low
lemperature creosote was used for many years as a pole preservative later they
changed to high temperature creosote for a few years before ceasing use entirely.

[t was a brown to black oily liquid with a characteristic sharp smoky or tarry
odour. Creosote was used to preserve power poles and many wood products.

Creosote does not occur naturally in the environment but it can be released to
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195.1 Health Effects . , |
Reports describing creosote poisoning in workers thmw h{ 1CC Ju. :ntal or intentiona
ingestion of creosote indicate that brief exposures to l rge amounts of creosot

can cause harmful effects on your skin, eyes, nervous syst ;M'_‘ and | ]yl.h,,,@,j
result in death. Longer-term exposure to lower leVEIS Qfﬁf@ﬁ “I, > can a H 30 1{ sult in

damage to your skin, such as reddening, blistering, Pé'é ng a ,1
sensitivity to sunlight. L :

[Long-term exposure to low levels of creosote, especially dr,reqt CO Jm 4 t with the
skin has resulted in skin cancer and cancer of the scrotum. An incre T,
cancer has been demonstrated in animals exposed to creosote. Birth

been seen in livestock exposed to coal tar creosote treated wao&., .ﬁm
effects were seen in animals, it is also possible that they could occur inh ﬂrmur ne

The International Agency for Research on Cancer has determined th&t m‘eg ot
probably carcinogenic to humans.

-—-;-FJ

19.5.2 Contamination and Precautions

Creosote can enter your body through the lungs as a contaminant of air, tﬁr weh
the stomach and intestines after eating contaminated food or d m e

contaminated water, in: :‘.-g__ i e
fast or how much of the creosote mixture is absorbed., many c cf the parts ; e

creosote mixture are rapidly absorbed through the lungs and the stamadﬁ? ng
Intestines. -y o

Wear protective clothing, long sleeved shirt or overalls fastened at wrmts
neck, with long legged trousers with trouser legs worn outside over bﬁ@f t; o
boots, socks and safety hat plus PVC gloves. Avoid wearng contam " o
clothing - remove contaminated clothing before reuse. aaF-

Ensure a high level of personal hygiene is maintained when workir g nez
product. Always wash hands before eating, drinking, smoking or usi g the toile
After working with the product use warm soapy water and a well tufted was
cloth to thoroughly wash all areas of skin that have been comacted with product. .- _

After washing, apply a broad-spectrum UV blockout cream or lotion on exp

skin areas before going into sunlight. Keep out of strong sunlight ﬁ@;% to 3 d
after being affected by the product. T

19.6 Arsenic Compounds ' . i3, il

Arsenic is an element, in some ways it resembles a metal, in i' rs a non-metal

il

Its close chemical relatives include nitrogen, phosphorous, . ntimony an f 'az:;iz_.l___,l_gﬂft‘f
[t is used in pesticides, fungicides, weed killers and wood tre """“ ‘“ ucts
which release arsenic to the environment. These releaae§ are to the grot
water. The burning of treated wood is of parti p,]ay 0 w_--_‘.w?]; ' 1'“"
contain dangerous amounts of arsenic comp@mﬂ»s nd icals used

treat the wood. Various pl’epai'atlens with inorganic
registered in NSW asgff---_--_ preservatives. Ino
trioxide and copper ¢ hrome arsenate has been used around our sy:
mm‘ganm arsema cmmp:_,"; -'ﬂfs ﬁfe HL g mi u?vhfﬁu*r_ Jm itional Health anc

S |
1
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Arsenic Irioxide 1s used to treat active termite infestations by applying small
amounts to termite galleries. A high level of skill by the pest control technician

and knowledge of the behaviour of termites, increases the probability of arsenic
trioxide successfully destroying the infestation.

Copper Chrome Arsenate is found where you see green or blue green coloured

dressed and natural timber poles, which are vacuum/pressure impregnated with
CCA liquid treatment.

19.6.1 Toxicology

Arsenic is an element that is not essential for human nutrition. but is normally
found in trace amounts in human tissues. It is acutely and chronically toxic to
man, but the biological effects vary with differences in chemical form. solubility,
dose, rate of exposure and route of intake. Arsenic compounds are cumulative.
potent, protoplasmic poisons that block cell and tissue respiration, can paralyse
smooth muscle and cause many small haemorrhages.

I'he commonest cases of persons being poisoned by arsenic are those in which
arsenic is taken in a mixture or powder, but poisoning can also result from
inhaling arsenical fumes or dust, and also by continual contact with the skin.
especially when accompanied by perspiration. Most arsenic salts are soluble to
some extent and are rapidly absorbed through the gastrointestinal tract or skin.
Vapours are absorbed through the lungs.

Acute arsenic poisoning has been caused by ingestion of as little as 100mg of
arsenic trioxide, while 130mg has been reported as a fatal dose. Furthermore,
arsenic accumulates in the body, so that, small doses may become fatal in time. A
single dose may require 10 days for complete disappearance and this slow
excretion is the basis for a cumulative toxic effect. Several instances were
reported where cancers of the skin and liver were attributed to arsenic in domestic
water supply.

19.6.2 What effect might Arsenic and its compounds have on my Health?

January 2005

ra—

Arsenic acid and its salts are known to be carcinogenic to humans. Some arsenic
compounds are also considered to be teratogens (will harm a foetu‘s).. Low‘er levels
of exposure to arsenic or its compounds may cause nausea, vomiting, diarrhoea,
abnormal heart rhythm, damage to blood vessels, decreased production of blood
cells, and a feeling of 'pins and needles' in the hands and feet. Long-?erm'o.ral
exposure (contaminated water) has resulted in stomach disorders,'anaemla. a pins
and needles' feeling in the hands and feet, skin lesions. and liver and Kidney
damage.
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19 6.3 Environmental Effects

Arsenic and most of its compounds are solids that do not evaporate. They exist as
small particles in the atmosphere. Burnt arsenic compounds exist as a gas. These
remain in the atmosphere as gases or small particles until they settle into the soil
or water depending upon where the air currents carry them. Arsenic is not water-
soluble, but many of its compounds are water-soluble. These can contaminate
eground water. Arsenic does not break down, but does change form.

19.6.4 Handling Procedures

19.7 HFR 992

Wear protective clothing when risk of exposure occurs.

Personal Eye Protection -When using pesticides or machining treated wood
which contains arsenic compounds use safety glasses with side shields.
Contact lenses pose a special hazard; soft lenses absorb irritants and all lenses
concentrate them.

Hands/Feet- Wear safety tootwear. Wear impervious gloves. Avoid contact
with ash.

Use in a well-ventilated area. Avoid generating and breathing dust. Effective
dust extraction and good ventilation is required. Wear appropriate respiratory
protection.

When handling, DO NOT eat, drink or smoke.

Hygiene - Always wash hands with soap and water after handling. Work
clothes should be laundered separately.

L 4

Use good occupational work practice. Observe manufacturer's storing and
handling recommendations.

Chemical name, mixed Perfluoro-2-alkylethyl stearate, is the white powder found
on 11kV indoor heatshrink terminations. This white powder is a non wetting
additive that the manufacturer has added to this style of termination, to prevent
surface leakage currents and other surface activity in humid indoor environments.

The white powder does not affect the long term performance of the termination
and there 1s no need to remove it.

The product has a low order of toxicity with no known human effects of over
exposure.

Although not a carcinogen or mutagen and having no recorc}ed harmful etfects
EnergyAustralia still recommends caution including the following-
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20 Legislation and Standards

—_

All work must be in accordance with relevant legislation and standards, including:
e (Construction Safety Act 1912

* Occupational Health and Safety Act 2000

* Occupational Health and Safety Regulations 2001

e Electricity Supply (Safety Plan) Regulation 1997

e National Electricity Network Satety Code ESAA 01 -2001 as amended

* AS 2865 Safe Working in a Confined Space

e ADS/NZS 3012 Electrical Installations — Construction and Demolition Sites
e AS/NZS 4576 Guidelines for Scatfolding.

e Electricity Association of NSW publications.

e EC 14 Guide to Electrical Workers® Safety Equipment

e ISSC 24 Guide to Electrical Workers® Escape and Rescue Procedures

e ISSC 26 Guide for Operating Plant and Cranes Near Overhead Power Lines
(Formerly Exemption 5099).

e ESAA NENS 01-2001, National Electricity Network Safety Code

* All persons shall comply with WorkCover requirements

All' work must also comply with the following EnergyAustralia documents:

* EnergyAustralia’s Electrical Safety Rules

* Relevant Network Standards including-
— NSI56 Working Near or Around Underground Cables
— NS165 — Construction Work in Substations

20.1 The Electrical Safety Rules (ESR) book
20.1.1 Purpose

[s intended to be a working guide to safe work on EnergyAustralia’s Supply
Network. The book was written to conform to the Electricity Supply (Satety

Plans) Regulations 1997.

20.1.2 Numbering

There is a contents list at the front of the Electrical Satety Rules bqok an.d this
contains a list of the sections against the page number. At the rear is an mde;(,
which is an easier way of accessing the rules. Th? key words are agau;s‘t th‘e I‘.llla;i.‘
number and the page they appear on. The numbering system that is usc; 1S siml .
to the one used in Australian Standards. The number has three parts or el);amPlPh
12.3.5. The first part is the section number as in the example, Shect]l:).nd .rt i;:
second is the rule number as in the example, Rule Number 3. And the third pa

the example is Clause Number 5.

' | ‘ : rules
The number system is not decimal as in section 12. If ther-e S motrlf t?a{le ln?.mber
in a section then it DOES NOT increment to the next section but the ru _

goes to 11, the same applies with clause numbers.

86 January 2005




20.1.3 The principles behind the Electrical Safety Rulés ® -~
The basic prmmples behind the ESR (Elemlcal S@fﬁ mh 'S) ¢

1. The safety of personnel o -
This is for everyone, employees and contra'et@rs
trespassers and vandals.

2. The continuity of supply
This can affect hospitals, traffic lights and the elderly ete

3. The safe guarding of the mains and apparatus anio#h;éri‘ :ﬂ

20.2 NS165 - Construction Work in Substations oAl '?;j' .
Network Standard NS 165 is EnergyAustralia’s specifica m a‘ﬁﬂ

i
i |
"_-.na..'- e e
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)
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|
]

L]
a

construction work, including excavation, in EnergyAustralia’s major substations

and switching stations.

The principal objective of this Network Standard is to specify : nd achie
system of work, having regard to the electrical hazards in su Stz ,, '

This Network Standard applies to all construction work, including
work, in and around EnergyAustralia’s sub-transmission . |
switching stations, and other installations where specifiec

[t includes structural, civil and excavation works, construc _f'_, T cture

for electrical equipment and work on oil containment insta ns. It does |
cover work on the installation, removal, maintenance or repz _!f'_,f jork of el
equipment. This standard does not apply to routine um-..w..,."";*
work, such as transformer painting etc. s -

A
Note: Where the work is being carried out under cnﬁmatm other form of
agreement with EnergyAustralia, all documents shall !
conjunction with the Contract Documents or agre eement ld

applicable.
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1 . Dailv Cable Excavation Checklist
A1 - Daily Cable EXC DATE: /[ |

DAILY CABLE EXCAVATION CHECKLIST

AREA OF WORK S

lick appropriate Dox
Yes NO

l

>

9

10

11

12

13

14

15

L

]
]

]

[

0O O O 0O 0O

O OO0 O OO0

[

O O O O O

Check cable dlagrams

Check Surveyed Cable Location Drawings

( refer Clause 5.4 .3 )

It a cable Is not identified on a Surveyed Cable Location Drawing, undertake further
surveys or call Enerserve Network Testing for further surveys.

Check cable depths

It excavating around high voltage cables (ie higher than 1.000 Volts), arrange for
Access Permit Recipient.

If excavating under busbars or other live conductors, check that the minimum safe
working distances can be maintained. If the minimum safe working distances cannot
be maintained, apply for an Access Permit.

T'he minimum safe working distance for this substation is metres

It excavating within a one metre radius of a cable (two metres for sub-transmission
cables)

a Has an Access Permit or permission in writing been obtained from the Project
Manager to start work?

b Has a safe work method statement been provided by the Contractor to the
Project Manager for review and authorisation before any work in relation to the
Safe Work Method Statement commences?

C Has the Safe Work Method Statement been reviewed and authorised by the

Project Manager for use, before the work referred to in the Safe Work Method
otatement has commenced.

d Are all excavations within one metre of live cables (two metres for sub-
transmission cables) excavated by hand, with a shovel. using short scraping
motions, pulling the shovel and earth towards the operator.

e If sub-transmission cable, notify the on-call contact officer on pager (02) 9962
4558

Excavate in areas where cables are known to cross the path of excavations first, to
enable cables to be sighted thereby allowing greater certainty when gxcavating
elsewhere in the yard

Visually assess the location of yard lights, yard GPQ's, services boards. control pables
10 equipment etc. Arrange with the Project Manager to disconnect power if practicable
to these localised items if there is a possibility of cables existing in the area.

Hand excavate to at least 1.5 metres or greater for all excavations to ensure no cables
exist in the area. Assess localised areas to evaluate the likely depth of cables and
hand excavate past 1.5 metres depth if necessary.

If required to excavate under cables, speak to the Project Manager about mechanical
protection and support of cables.

Has a Safe Work Method Statement for backfilling and use of cable warning tiles been
developed through consultation with the Project Manager?

Has the Safe Work Method Statement for backfilling and use of cable warning tiles
been authorised by the Project Manager?

s there new work or conditions on the site requiring a new hazard identification and
risk evaluation?

Have weather conditions changed requiring a re-evaluation of the risks associated with
the work?

If any box is ticked NO, do not commence with any work
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2. Daily Checklist for Operating Jackhammers or Sawc mmm

.- | ..rir l "
{ =F 5 ':.'.‘i”-'_‘ =i

: ol

DAILY CHECKLIST FOR .P M“ ATIN “\
JACKHAMMERS OR SAWCUTTERS

AREA OF WORK: E_:_%__;m_
Tick appropriate box 1
Yes No e -

(B [ i 1 Check cable diagrams.

2 [] [0 CheckSurveyed Cable Location Drawings et T
( refer Clause 5.4.3 ). "

If a cable is not identified on a Surveyed Cable Location C
surveys or call Enerserve Network Testing for further ISﬂNay&

Check depth of cables.

If sawcutting or jackhammering within a one metre radlussafa wi; le (
from sub-transmission cable) obtain an Access Permit. o

Visually assess location of yard lights, yard GPO’s, sennces rds. o trol ca
equipment etc. Arrange with the Project Manager to d‘lscﬁmt practic
these localised items if there is a possibility of cables beﬁg’ i‘ﬁ J

L]
L]
L]
L]
[] a) Hasa safework method statement been provided by the ¢
L]
[]
]
[]

Project Manager for review and authorisation béférééw
Safe Work Method Statement commences g I
i

b) Has the Safe Work Method Statement been reviewed andf Jm# }fah by the
Project Manager for use, before the work referred to in the Vork
Statement has commenced i -

Connect trailing earth leads to sawcutter or jackhammem

Set up insulating mats.

]
L]
L]
[l
g =
[l
L]
L]
[l

10 Saw cut or jackhammer to depth of slab only. Stop and call the Proji 5-_. rif

additional concrete is found beneath the pavemenf as this mﬂh& 0
cables. :

— =

If any box Is ticked NO, do not commemce w:ltlm ﬁuj
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A3 - Daily Checklist for Operating Plant and Equipment

DATE:

DAILY CHECKLIST FOR OPERATING
PLANT AND EQUIPMENT

AREA OF WORK: 5

Tick appropriate box
YES INO |
U [] Review proximity to overhead conductors and busbars with respect to travel paths,

final operating position and work to be undertaken

nNJ

[] [] Obtain an Access Permit if the minimum clearance for plant and equipment cannot be
maintained. (Refer to Clause 8.3.)

J

[] [] If the plant and equipment during its normal operation of work can maintain the
minimum clearance for plant and equipment but may accidentally or possibly come
closer than the minimum clearance, the person in charge of the plant and equipment
shall arrange for an observer to watch and direct the work.

C

4 M [] a) Has a safe work method statement been provided by the Contractor to the Project
Manager for review and authorisation before any work in relation to the Safe Work
Method Statement commences?

] [] 0) Has the Safe Work Method Statement been reviewed and authorised by the
Project Manager for use, before the work referred to in the Safe Work Method
Statement has commenced?

5 [] ] Install earth leads to plant and equipment.

It any box is ticked NO, do not commence with any work
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Appendix B - Portable Electrical Tools. Appliances
and Equipment

Extract from QESI6AR4

B1 - Earth Leakage Protection

Except for specific work, as documented in an Enerserve controlled procedure
such as a Inspection and Test Plan/Safe Work Method Statement (Process Control
Plan), all hand held and portable electric equipment must (even when supplied via

a portable motor generator) be protected by a residual current device (RCD)
having a rated tripping current not exceeding 30 mA.

The RCD can be of the portable type or it can form part of the permanent
installation.

Interval for testing and tagging hand held and portable electric tools,
appliances and equipment

Interval between inspection and test
—t
Item type

T'ype of environment in which Single Double Cord extension
equipment is used insulated Insulated sets and portable

| socket boards
*Construction & Demolition | month | month | month
sites
Factories, workshops & places 3 months 3months 3 months
of manufacturing, repair,
assembly, maintenance or
fabrication.
Laboratories, tea rooms, office |2 months |2 months |2 months
Kitchens, first aid rooms etc. :
Offices where equipment is not 5 years J years S years
subject to constant flexing
Hire @quipment Betore each hire .

* This requirement applies to sites where electricity is supplied from a system of wiring mstalled‘ fl?l'
Construction Work (as defined in the Construction Safety Act) and is not intended to form part of the
permanent wiring,

Note: Competent Person; A person who has acquired, through training,
qualification, experience or a combination of these, the knowledge and

skill to perform the task correctly.)

B2 - Visual Inspection/Checklist

A competent person shall examine each item presented for the following as per
the schedule above:

1) External damage to enclosures

2) Condition of connectors, plugs, or socket outlets

January 2005
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3) Damage to sheathing on supply/extension cords (internal conductors exposed)
4) Makeshift repairs by means of tape

5) Effective cord anchorage (ie no direct force on terminals/connections)

6) Legible rating plates on appliances, tools, devices, plug boards, etc)

7) Security and alignment of control knobs etc

8) Ventilation inlets/outlets unobstructed, wheels & castors secure and working.

9) Controls, interlocks, guards, alarms working and overload/over temperature
protective devices are accessible and working.

B3 - Earth Continuity Tests

A competent person shall use a suitable ohmmeter or Insulation Resistance Tester
to check that the following earth resistance values are not exceeded for each
item:

1) From the earth pin of the supply plug to the metallic enclosure = 1.0 Ohm

2) From the earth pin of the supply plug to oscillating or rotating metal parts
such as drill chucks = 1.0 Ohm

3) From the earth pin of the supply plug to the earth contact of socket outlets of
cord extension sets, portable socket boards and portable RCDs = 1.0 Ohm

B4 - Insulation Resistance Tests

B5 - Tagging

1) The insulation resistance between each live conductor and the earth
conductor of the supply cord of single insulated equipment shall not be less
than one Megohm

2) The insulation resistance between each live conductor and accessible metal
parts on double insulated equipment shall not be less than ten Megohms.

Electrical tools, appliances, leads and equipment which pass the above tests shall
be fitted with durable. non re useable, non-metallic tags (coloured In accordance

with the Work Cover Code as follows):

Red Blue Orange Green White Yellow
January February March April May June
September July November August December October

B6 - Failure of Inspection/Test

Tools, appliances or equipment which fail the inspection/test shall be immednatfely
withdrawn from service. Any colour-coded tag shall be removed, a label marqlng
against further use shall be attached, and the item shall be sent to an authorise

person for repair or disposal.




