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This document was prepared for use by persons in connection with works near or on/within the
rail network electricity system operated by Sydney Trains. Sydney Trains makes no warranties,
express or implied, that compliance with the contents of this document shall be sufficient to
ensure safe systems or work or operation. It is the document user’s sole responsibility to ensure
that the copy of the document it is viewing is the current version of the document as in use by
Sydney Trains. To the extent permitted by law, Sydney Trains excludes any and all liability for
any loss or damage, however caused (including through negligence), which may be directly or
indirectly suffered in connection with the use of this document.

The information in this document is protected by copyright and no part of this document may be
reproduced, altered, stored or transmitted by any person without the prior consent of Sydney
Trains.
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To describe procedures for the co-ordination and management of removal and
restoration of supply for work near or on/within Transport Asset Holding Entity of
New South Wales (TAHE) 1500 Volt equipment.

Refer to the Electrical Safety Definitions page available on the RailSafe site.

All work near or on/within exposed 1500 Volt equipment must be carried out in
accordance with PR D 78700 Working around Electrical Equipment.

No 1500 Volt equipment is to be taken out of service without the prior approval of the
Electrical System Operator (ESO), except where a life-threatening situation exists.

WARNING

The 1500 Volt equipment must not be returned to service until all necessary
inspections, tests, measurements or trials have been carried out.

As stated in D2021/6078 Electrical Switching Incidents from Human Error,

"When switching you shall work in accordance with the Electrical Network Safety
Rules; PR D 78203 High Voltage Operating Procedure, PR D 78305 1500 Volt Operating
Procedures or PR D 78401 Isolation and Energisation of Low Voltage Equipment:

e Operation of High Voltage, 1500 V and some Low Voltage isolating devices
shall be carried out under the direction of the Electrical System Operator
(ESO).

Note:
With the exception of Electrical Vehicle Maintenance Centres (EVMCs).

e The Authorised Person shall confirm either that these instructions match the
written switching instructions that they have, or they shall record the
instructions in writing and repeat the written instructions back to ICON.

e The Authorised Person shall then ensure that the isolating device is the
correct one, by checking the location and the label on the isolating device
against the written instruction.

e The Authorised Person shall check that the isolating device is in the expected
position prior to the operation

e The Authorised Person shall then carry out the agreed operation.

e After the required operation has been carried out, the Authorised Person shall
advise the Electrical System Operator of the operation that has been carried
out".
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4.1 Authority for Removal of Supply from 1500 Volt sections

An Authority and an Electrical Permit to Work must be issued for all work outside a
substation that requires isolation and rails connection of a section/subsection of the
1500 Volt overhead wiring system except:

e atlocations such as at Electric Vehicle Maintenance Centres where special
instructions allow specific roads to be isolated and rail connected for work on
vehicle roofs only without an Authority. These instructions are held at the
Maintenance Centres. This applies specifically to maintenance of Rolling
Stock and is part of Sydney Trains the Interface Agreement.

e 1500 Volt equipment under construction may not need an Authority.

4.2 Removal of supply - Outside substations

a. An Authority must be issued in accordance with the procedure detailed in
PR D 78302 1500 Volt Authority.

For work at Electric Vehicle Maintenance Centres refer to Section 6 of this
document.

b. Prior to work commencing, the Authorised Person (Mains) in Charge of the
Authority must contact the ESO and advise their name, the number of the
Authority held and the staff arrangements for switching.

The ESO must give clearance to proceed with the work only to the Authorised
Person (Mains) in Charge of the Authority.

c. The ESO must complete tasks (i) to (iv) listed below:

i. Obtain from the Operations Control Officer clearance to remove supply in
accordance with the Authority and the assurance that no electric trains
with raised pantographs will be allowed to enter, leave or cross the
sections/subsections concerned.

ii. Arrange for the switching operations listed on the Authority to be carried
out.

Note:

It is acceptable for switching operations that do not result in supply being removed
from any section/subsection of the OHW, to be carried out prior to obtaining
clearance from the Operations Control Officer to remove supply on the Authority.

iii. Where other Network Operators’ services need to be isolated:

o request the other Network Operator to remove supply from its
services

o0 obtain confirmation from the Authorised Person (Mains) in Charge of
the Authority that the required Operating Agreement has been
received.

iv. On completion of the switching operations, inform the Authorised Person
(Mains) in Charge of the Authority that:

o supply has been removed in accordance with the Authority

o0 clearance is given to proceed with the proving dead, rail-connecting
(refer to PR D 78305 1500 Volt Operating Procedures) and issuing of
relevant Electrical Permits to Work and/or Operating Agreements.
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4.2.1 Isolation requiring removal of bridges

Where equipment is isolated by the removal of bridges, jumpers or permanent
connections and this removal requires both sides to be isolated and proved dead. A
separate Authority and Electrical Permit to Work is required for each of the following

stages:

The work of removing the bridges, jumpers or permanent connections.

The work for which the bridges, jumpers or permanent connections are being
removed.

The restoration of bridges, jumpers or permanent connections.

4.3 Restoration of supply - Outside substations

a.

The Authorised Person (Mains) in Charge of the Authority must:

cancel the Authority in accordance with PR D 78302

sign off all other Network Operators’ Operating Agreements if received.

The ESO must:

accept clearance to restore supply only from the Authorised Person
(Mains) in Charge of the Authority

arrange for the relevant rail connecting switches to be opened

arrange for the relevant Danger Tags to be removed and the necessary
switching operations to restore supply to be carried out

advise other Network Operators that their Operating Agreements have
been signed off and that their supply may be restored as far as TAHE is
concerned

on restoration of TAHE’s supply, advise the Authorised Person (Mains) in
Charge of the Authority and the Operations Control Officer that supply
has been restored to normal so far as that Authority is concerned.

b.
i.
ii.
iii.
iv.
V.
WARNING

The overhead wiring must not be returned to service until all necessary
inspections, tests, measurements or trials have been carried out.
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5.1

General

When supply is to be removed for work near or on/within 1500 Volt equipment within
substations, the following shall be completed before any work commences:
the equipment must be isolated and proved dead

b. the Electrically Safe Work Area shall be defined, work area and temporary
warning signs applied where required

c. aSubstation Access Permit must be issued.

For this work it is not necessary to rail connect or earth this equipment.

However, for work on rectifiers and associated equipment, earths must be applied to
the primary side of the rectifier transformer.

Where high voltage or low voltage equipment in the Substation also has to be
isolated and proved dead for the work, it must be included on the Substation Access
Permit.

Where a section of overhead wiring has to be rail connected for the work, an
Electrical Permit to Work shall referenced as part of the switching for the substation
access permit.

5.2 Removal of supply - Within substations
The Authorised Person (Substations) issuing the Substation Access Permit must
arrange for the removal of supply with the ESO.
5.3 Restoration of supply - Within substations
Danger Tags must not be removed and supply to 1500 Volt equipment within
substations must not be restored until all associated Substation Access Permits have
been cancelled.
The Authorised Person (Substations) cancelling the Substation Access Permit must
arrange for the restoration of supply with the ESO.
WARNING
The equipment must not be returned to service until all necessary tests have been
carried out.
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6.1 Form to be issued

At Electric Vehicle Maintenance Centres, for engineering work other than
maintenance of rolling stock, the form PR D 78301 FMO1 Notification for the Removal
of 1500 Volt Supply in EVMCs must be issued as well as an Authority.

PR D 78301 FMO1 must be issued by an Authorised Person (Mains) a minimum of 24
hours in advance of the planned work to:

e the Officer in Charge of the Maintenance Centre

e the appropriate signaller(s).
6.2 Roads provided with isolating switches only

6.2.1 General

For engineering work other than that on vehicle roofs to be carried out on roads
provided with isolating switches only:

e The work must be advertised in a Special Train Notice and/or Telegram.
e The form PR D 78301 FMO1 form must be issued.

e  Where the removal of 1500 Volt supply will affect both the main line and any
road within the Electric Vehicle Maintenance Centre, two Authority forms may
be issued - one Authority for the main line, and one Authority for any road
within the Electric Vehicle Maintenance Centre. Alternatively, both areas may
be included on the same Authority. This also applies where Engineering Work
extends into Storage Roads or Servicing Roads provided with Combined
Isolating and Rail Connecting Switches.

6.2.2 Responsibilities of the Authorised Person

The Authorised Person must:

e Issue completed copies of the form PR D 78301 FMOT1 as required.

e Issue additional copies of the form PR D 78301 FMOT1 to the officer in charge
of the Electric Vehicle Maintenance Centre for distribution to the employees
in charge of any ground frame within the Electric Vehicle Maintenance
Centre, if required.

e Obtain acknowledgement of receipt from the officer in charge of the Electric
Vehicle Maintenance Centre, by that person signing in the space provided on
the original copy of the form PR D 78301 FMO1.

e Issue a copy of the completed form PR D 78301 FMOT1 to Signaller No.1, if
required. In some circumstances, the issuing of an additional copy may be
applicable where another signal box is involved. In such a case a copy of the
completed form is also issued to Signaller No. 2.

e Obtain acknowledgement of receipt from the signaller(s), by that person
signing in the space provided on the copy of the form PR D 78301 FMO1.
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6.3

6.3.1

6.4

e On the day of the work, contact the running supervisor and advise of the
intention to remove the 1500 Volt supply from the nominated 1500 Volt
sections/subsections within the Electric Vehicle Maintenance Centre.

Note:
Isolation of the 1500 Volt supply must not commence until authorised by the ESO.

Roads provided with combined isolating and rail connecting
switches

General

When Engineering Work is to be carried out on Roads provided with Combined
Isolating and Rail Connecting Switches normally secured with a Token Board Release
Key or the maintenance centre’s supplementary locking system:

e The form PR D 78301 FMO1 must be issued, however a copy of the form will
not be issued to the signaller(s).

e The procedures for the operation of the Token Board Release Key or
supplementary locking system, as used by the Electric Vehicle Maintenance
Centre, must be complied with.

e The work will not be advertised in a Special Train Notice and/or Telegram.

Note:

When Engineering Work is to be carried out on Roads provided with Combined
Isolating and Rail Connecting Switches in conjunction with Engineering Work on
roads provided with isolating switches only, the requirements of Section 6.2 of this
document apply.

Restoring supply to 1500 Volt sections

Where PR D 78301 FMOT1 has been issued for work at an Electric Vehicle Maintenance
Centre, the Authorised Person in Charge of the Authority must arrange for the form
to be cancelled by completion of the "Restoration of 1500 Volt Supply"” section of the
form as soon as practicable after supply has been restored.

The Authorised Person holding the Authority shall:

e cancel all Electrical Permits and the Authority in accordance with
PR D 78302.

e restore supply in accordance with Section 4.3

e after the 1500 Volt supply has been restored, withdraw all PR D 78301 FMO1
forms issued in relation to the cancelled authority. The form PR D 78301 FMO1
form issued to the signaller(s) may be withdrawn by telephone. If this process
is used, the details must be recorded on the original copy of the form
PR D 78301 FMO1.

Note:

The withdrawal of the copies of the PR D 78301 FMO01 form is an assurance that the
1500 Volt supply has been restored to the isolated sections/subsections listed on
the form.
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7.1

7.2

General

Under emergency conditions, supply may be removed without an Authority being
issued where there is danger to life, a sustained fault, or a train operation irregularity.

In such circumstances the ESO must arrange for all necessary switching operations
to be carried out and record each switching operation completed.

In cases where there is danger to persons from live equipment due to damaged
overhead wiring or other reasons, or where such danger is reported or suspected to
exist, supply must initially also be removed from adjacent overhead wiring sections
to prevent energising the section in which the danger exists by pantographs bridging
the sections.

If Electrical Permits will be required for emergency work, an Authority must be
issued in accordance with PR D 78302 Section 5 Issue of Authorities Under
Emergency Conditions as soon as it is practicable.

As soon as practicable, steps must be taken to determine that the isolated and
adjacent overhead wiring sections are not being bridged by individual pantographs or
two electrically connected pantographs and to restore supply to unaffected sections
once an appropriate clearance has been obtained from the Train Controller.

Rescue power outage

Where there is an immediate threat to human life, the following arrangements,
termed a Rescue Power Outage (RPO), may be used, in lieu of isolation and rail
connection in order to:

e protect casualties from further injury

e allow rescuers to come near or touch the 1500 Volt overhead wiring for the
purpose of effecting a rescue.

For the purposes of the RPO, isolation of the overhead wiring is not necessary
provided that there are a minimum of two open circuit breakers or switches between
the section(s) at the incident site and any source of supply.

Note:

Where a manual switch is used, a second break is required only if the opened
switch has not been secured with a special lock and danger tagged, refer to
PR D 78305.

For the purpose of the RPO, rail connection is not necessary provided that there is a
“buffer section” of de-energised overhead wiring (OHW) between the section(s) at
the incident site and any live section. This means both at either end and beside the
section(s) involved in the incident.

The necessary switching operations will be carried out or arranged by the ESO. After
the necessary switching operations have been completed, the ESO will allocate and
issue to the Train Controller an RPO number. The Train Controller will communicate
the RPO number to the organisation, carrying out the rescue, such as Police Rescue
or Fire Brigade.
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Notwithstanding the above, the section(s) at the incident site should be isolated and
rail connected as soon as possible. Upon isolating and rail connecting the section of
OHW associated with the incident, the additional de-energised subsections can then
be energised.

When the RPO has been put in place, supply must not be restored until the
organisation carrying out the rescue has advised that the RPO can be cancelled.

Should rescue operations be in place no recovery, remedial or maintenance work may
be carried out until a full isolation and rail connection is completed and Electrical
Permits issued. Should rescue operations be continuing at the time the Electrical
Permits are issued, rescue personnel may continue to carry out life-saving rescue
operations under the RPO. If an Authority (refer to PR D 78302 Section 5 Issue of
Authorities Under Emergency Conditions) is issued while the RPO is current, the ESO
must make a notation on the Authority quoting the number of the RPO. Supply must
not be restored on the Authority until notification has been received that the RPO has
been cancelled.

Special care must be taken when electric rail vehicles are stranded at air gaps or
section insulators.

On electric rail vehicles there is a possibility that the two pantographs of the 4-car
set may be electrically connected and one pantograph may energise the other of the
set.

WARNING

In addition, pantographs can connect on both sides a section isolator or air gap
causing a dead section to become live.

An Electrical Permit must not be issued for work on a section/subsection of overhead
wiring above a pantograph of electric rail vehicles set if there is live overhead wiring
above the other pantograph, regardless of that pantograph being lowered and/or
isolated.

PR D 78301 FMO1 Notification for the Removal of 1500 Volt Supply in EVMCs
PR D 78302 1500 Volt Authority
PR D 78305 1500 Volt Operating Procedures

PR D 78700 Working around Electrical Equipment
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