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INTRODUCTION

These Safety Rules are approved by the NIE Networks Electrical and Mechanical
Safety Rules Approval Committee (EMSAC) following consultation with the NIE
Networks Safety Rules Development Group (SRDG), and the NIE Networks Health and
Safety Advisory Committee (HeSaC). They are designed to ensure that Persons
working on plant and apparatus to which these Safety Rules apply are safeguarded
from hazards arising from the System. This safeguarding is achieved by establishing a
safe system of work through a systematic examination and risk assessment of tasks.
These examinations and assessments aim to identify all hazards arising from the
System and to define methods to ensure that those hazards are either eliminated or
controlled so far as is reasonably practicable.

These mandatory Safety Rules apply throughout NIE Networks for any work on the
System and apply to all employees of NIE Networks and by those contractors of NIE
Networks working under a contract for work/services with NIE Networks.

Where an Independent Connections Provider (ICP) has entered into an appropriate
agreement with NIE Networks they can work on the NIE System under the safety rules
of the ICP provided that the ICP complies at all times with the terms of the agreement
entered into with NIE Networks.

The Safety Rules are made up of General Provisions and Basic Safety Rules and also
include sections dealing with Procedures for Safety Documents and Keys,
Responsibilities of Persons and Definitions. They are supported by the sections
containing Safety Instructions and Specialised Procedures and also by other
mandatory documents such as Safety Rules Instructions, and Safety Rules Guidance.

A statement setting out the Policy, Philosophy and Principles which form the basis of
these Safety Rules is also provided. This statement does not form part of the Safety
Rules but it is included for the general information of those Persons concerned with
the application of the Safety Rules.

© Northern Ireland Electricity Networks Limited 2024

All rights reserved. No part of the contents of these Safety Rules may be reproduced,
stored in a retrieval system, or transmitted in any form by any means, without the prior
written permission of NIE Networks.
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SCOPE

These Safety Rules complement the NIE Network’s Health and Safety Policy and are
designed to provide safe systems of work when carrying out work or testing on or near to
the System.

These Safety Rules are designed to safeguard persons from hazards arising from the
System only and are not designed to safeguard against any dangers other than those
inherent to the System.

The application of these Safety Rules ensures that preventative and protective measures
are established and maintained. In addition to these Safety Rules, the impact of General
Safety shall also be considered as part of the overall risk assessment of health and safety.

RESPONSIBILITIES

(1)

Under the Health and Safety at Work (Northern Ireland) Order 1978, and the
Regulations made thereunder, it is the responsibility of all employed persons to take
reasonable care for the health and safety of themselves and for other persons who
may be affected by their acts or omissions.

The NIE Networks director with overall responsibility for Health & Safety within NIE
Networks (the ‘Director’) is responsible for approving and/ or amending these Safety
Rules following guidance from SRDG and the recommendation of EMSAC.

Those NIE Networks directors with operational responsibility for Health & Safety
within their own directorates will ensure that arrangements are in place to implement
the Safety Rules and that the senior managers and staff within their directorate fully
implement the Safety Rules (and the supporting documents) and audit compliance
therewith. In line with the NIE Networks Health and Safety Management System,
these directors will ensure that any deficiencies in the Safety Rules are highlighted
to the Director who will then review and amend the Safety Rules as required. These
directors will also ensure arrangements are in place to implement General Safety in
line with the NIE Networks Health and Safety Management System.

Persons have specific responsibilities as defined in Part C - Responsibilities of
Persons and Part D — Definitions as well as outlined in the NIE Networks Health and
Safety Policy (HSP-001).

It is the duty of all Persons who may be concerned with the control, preparation and

carrying out of work on the System to which these Safety Rules apply to:

e make themselves thoroughly familiar with the detail of the relevant Safety Rules
and supporting documents;

e ensure that the requirements of the Safety Rules are met at all times;

e ensure that all General Safety requirements are met at all times;

e take positive steps, whether related to the Safety Rules or to General Safety, to
understand the risks and to challenge any requirements to ensure that they fully
understand the work or testing being undertaken and to ensure that a safe
system of work has been established. Where any anomalies exist, these
anomalies shall be resolved before any work or testing commences or
continues. Any concerns regarding the application of these Safety Rules or a
safe system of work shall be reported to the Person’s manager or Engineer’s
Representative, whichever is appropriate.

(i)



(6) A copy of these Safety Rules and associated supporting documents shall be made
available to all Persons as part of the authorisation process under these Safety
Rules.
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SPECIFIC INTERPRETATIONS

1 Shall

Where ‘shall’, with no qualification, is used in these Safety Rules a mandatory
requirement is imposed, with no discretion permitted and no judgement to be
made.

2 Shall, Where Practicable

Where ‘shall’, with the qualification ‘where practicable’, is used in these Safety
Rules a slightly less stringent requirement is imposed. It means that where it is
possible to achieve in the light of current knowledge and invention, but bearing
in mind the hazards associated with the work to be undertaken, then the
requirement shall be met. It cannot be avoided on the grounds of difficulty,
inconvenience or cost.

3 Shall, Where Reasonably Practicable

Where ‘shall’, with the qualification ‘where reasonably practicable’, is used in
these Safety Rules a judgement must be made as to what is reasonable, taking
into account the magnitude of the risk on the one hand and the cost, time and
trouble, or effort necessary for averting the risk on the other hand.

DEFINED TERMS

Terms which appear in bold print within these Safety Rules and associated
documents, are generally terms which are defined in Part D of the Safety Rules.
Any combination of defined terms shall have a meaning consistent with the
definitions of the individual terms, which form the combination.

NOTE
Within the Safety Rules and associated documents:

(i) any reference to one particular gender shall be taken to include all
genders,

(i) any reference to the singular shall be taken to include the plural when
appropriate and

(i) any reference to ‘Northern Ireland Electricity’ or ‘NIE’ shall, where

appropriate, be taken to be a reference to ‘Northern Ireland Electricity
Networks Limited’.

(iv)



1.1

1.2

1.3

2.1

2.2

POLICY, PHILOSOPHY AND PRINCIPLES OF
THE SAFETY RULES

Policy

Under the Health and Safety at Work (Northern Ireland) Order 1978 and other
legislation NIE Networks has an obligation to provide safe places of work and
safe systems of work. These Safety Rules and associated supporting
documents form part of such a safe system of work on NIE Networks systems
for the transmission and distribution of electricity at high and low voltages. As at
the date of issue, these Safety Rules and associated supporting documents
align with the requirements of BS EN 50110.

These Safety Rules are not sufficient on their own to provide a complete safe
system of work; rather they address safety of the individual from hazards
inherent within the System. Additional precautions will be required in any
particular circumstance to address specific danger arising from the working
environment and not necessarily associated with the System. Such precautions
should be arrived at following completion of a risk assessment by the persons
who are responsible for carrying out the work.

Employees have a duty whilst at work to take reasonable care to avoid injury to
themselves and others affected by their work activities and to cooperate with
NIE Networks in meeting these statutory requirements. This includes absolute
compliance with these Safety Rules and all supporting documents.

Safety officers are appointed to provide expertise to NIE Networks in relation to
safety at work including advice on the application of safe systems of work, these
Safety Rules, the Safety Rules Instructions, the Safety Rules Guidance and
other supporting documents. They will be consulted as systems, rules and
associated supporting documents are being formulated and shall be involved in
the investigation of incidents including Near Miss events in accordance with the
relevant NIE Networks policy.

Philosophy

The fundamental purpose of NIE Networks systems is to transmit or distribute
electricity at high and low voltages and therefore contains inherent dangers. The
System is designed so that when it is in normal operating mode, it may be
operated without danger if routine procedures and suitable equipment are
correctly used.

When work other than normal operation has to be carried out affecting the plant
and apparatus and it is necessary to change from the normal operating mode or
depart from routine operating procedures, it is then necessary to specify rules to
achieve safety from the inherent dangers.

(v)



2.3

2.4

2.5

2.6

These Safety Rules are based on a philosophy that actions and practices which
must be implemented are clearly specified. These must be followed to establish
conditions in which persons, who have to carry out work on the plant and
apparatus, will be safeguarded from the inherent dangers and to achieve safety
from the system.

Whenever work is carried out affecting plant and apparatus which is part of the
System, two types of danger may arise

(i) the first type is danger inherent in the System arising from the design
function of the plant and apparatus. This philosophy requires that the
Safety Rules, when implemented, will achieve the safety of persons at
work from these inherent dangers at the commencement and during the
course of work;

(i) the second type is danger arising from the environment at and in the
vicinity of the work point and not associated with the System. These Safety
Rules are not designed to specify the means of establishing safety from
these dangers which may arise from methods of work, or means of access
or egress. This danger is managed by implementing suitable and sufficient
risk assessments. The Safety Rules do however allocate responsibilities
for achieving safety from this type of danger.

To carry out work affecting plant and apparatus within the System, the procedure
to be observed may be divided into the following stages:

(i)  making available the plant and apparatus for the work;

(i)  establishing suitable control measures to safeguard persons from the
inherent dangers of the System;

(iii) execution of the work;

(iv) clearance of the plant and apparatus on completion or termination of the
work;

(v) restoration of the plant and apparatus to its normal conditions within the
System.

To achieve safety within the stages specified above, these Safety Rules require
that defined persons be given responsibilities for:

(i) establishing safe conditions for either themselves or other persons to work
on or adjacent to the plant and apparatus;

(i) checking that safe conditions have been established for work on plant and
apparatus which have been isolated from the System or, when work has
to be carried out on plant and apparatus which remains energised,
identifying the appropriate specialised procedures or approved procedures
which are to be applied;

(vi)



2.7

2.8

3.1

(i) authorising the commencement of work and, on cessation of the work, to
cancel the authorisation;

(iv) receiving the authorisation to commence work, thereafter to supervise
safety during the course of the work and when the work is concluded to
inform the person responsible for giving the authorisation.

Except where work is of a routine nature or is being carried out under the terms
of a specialised or approved procedure, the authorisation shall be given and
received in writing.

These Safety Rules for achieving the safety of persons at work from the inherent
dangers of the System are limited therefore to specifying:

(i) the actions necessary to ensure safety during each of the stages above in
which dangers may arise from the design function of the plant and
apparatus:

(i)  the responsibilities of persons for ensuring safety during each of the stages
above from dangers which may arise from the design function of the plant
and apparatus,

and, in relation to the general dangers arising whenever work is performed, the
Safety Rules are limited to:

(iii) identifying the person responsible for achieving safety from these general
dangers.

These Safety Rules will be supported by associated supporting documents to
specify procedures for implementing the Safety Rules effectively and efficiently
and to ensure that they are applied in a consistent manner.

Principles

To fulfil the requirements of the Philosophy, the following principles have been
adopted in formulating the Safety Rules:

(i) Safety Rules are concerned only with achieving safety for persons;

(i) all persons authorised, who are required to apply the Safety Rules shall
have the appropriate information, instruction, training, and supervision;

(iii) when work is to be carried out on high voltage apparatus, the primary means
of achieving safety is by isolation, earthing and the issue of a Safety
Document as defined in Part B of these Safety Rules. When justified, live
work or testing may be completed with Specialised Procedures.

(iv)  in the case of low voltage apparatus, the primary means of achieving
safety is, where reasonably practicable, isolation from the System. If
isolation is not reasonably practicable and when justified, live work or
testing may be completed with Specialised Procedures;

(vii)



(vii)

(viii)

(ix)

for all live work, justification shall be in accordance with the Electricity at
Work Regulations (Northern Ireland) 1991, in particular Regulation 14,
and where:

(a) itis unreasonable in all the circumstances for it to be dead; and

(b) it is reasonable in all the circumstances for a person to be on or
near it while it is live; and

(c) suitable precautions (including where necessary the provision of
suitable protective equipment) are taken to prevent injury;

when work is to be carried out on mechanical plant, the primary means
of achieving safety is by isolation from the system(s) followed by draining,
venting and purging as appropriate, except when the work requires the
plant to be energised. For these exceptions the means of achieving
safety is by the application of specialised procedures;

the fundamental means of protecting persons at work is the application
and maintenance of the primary means of achieving safety specified in
3.1 (ii), (iii), (iv), (v) and (vi) supported by appropriate actions to maintain
the effectiveness of the primary means, e.g. locking off isolating devices
where practicable;

the nomination of Persons to carry out defined requirements under these
Safety Rules is formal, although part of their normal responsibilities;

the application of these Safety Rules shall ensure that safe conditions
exists across all control area boundaries and operational interfaces, be
they totally or partially within the jurisdiction of NIE Networks;

to achieve safety from the system, that is, from dangers which may arise
from the design functions of the plant and apparatus, each of the five
stages referred to in para 2.5 of the Philosophy will involve one or more
of the following functions:

(a) ‘Control’ - which includes: before work commences, instructing
actions to implement precautions and consenting to the issue of a
Safety Document; after completion of work, acknowledging the
cancellation of the Safety Document and instructing actions to
restore plant and apparatus to service;

(b) ‘Making Safe/Restoration of Plant and Apparatus’ - which includes:
before work commences, taking actions to make plant and
apparatus safe for work and issuing a Safety Document; after
completion of work and the cancellation of the Safety Document,
taking actions to restore the plant and apparatus to service;

(c) ‘Work’ - which includes: receipt of a Safety Document, execution of

the required work to its completion or termination and, after the
work area has been cleared, clearance of the Safety Document.

(viii)



3.2

3.3

3.4

The above three functions cover separate responsibilities that are distinct from
each other and are treated distinctively in these Safety Rules.

These Safety Rules do not state the number of persons necessary to discharge
the three functions. However, in order to implement these Safety Rules
efficiently, it will frequently be necessary for two or more Persons to perform the
three separate functions because of technical and geographical complexities in
the System.

These Safety Rules do not preclude one individual from personally performing
all three functions. Where appropriate, one Person could carry out the control
function, prepare plant and apparatus to their own instructions, consent to and
issue a Safety Document to themselves, execute the work, clear and cancel the
Safety Document and restore the plant and apparatus to service. However,
where appropriate, it is preferred that the Safety Document is issued to another
member of the working party other than the issuer.

(ix)
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GP1

GENERAL PROVISIONS

General Safety

Discharging responsibility for General Safety will be achieved as part of the
normal pattern of management delegation and control by ensuring that all
activities are in accordance with appropriate instructions and guidance. Within
this General Provision, references to work shall be taken to include testing.

In addition to the requirements specified in these Safety Rules for establishing
Safety from the System, the safety of persons shall also be achieved by
maintaining General Safety at all times at and in the vicinity of the work area.

Before work is carried out:

Supervisors shall ensure measures are taken to establish General
Safety.

Persons shall implement and comply with measures required to
establish and maintain General Safety.

A Person shall be identified to be in charge of the work.

Persons shall complete a thorough visual inspection, pre-work checks
and Risk Assessment of the work area, the work equipment to be used
and all Plant and Apparatus identified for the work.

When work is being carried out, the Person identified as being in charge of
the working party shall:

Continue to coordinate and maintain conditions which ensure General
Safety.

Ensure that other work areas and members of the public are not
adversely affected by the activities for which they are responsible.



GP2

GP3

GP4

Additional Safety Rules, Safety Rules Instructions, Procedures and
supporting documents

In addition to these Safety Rules, the following list of associated supporting
documents shall be complied with:

Safety Instructions

Specialised Procedures

Policy Documents

Apparatus Operational Restrictions (AORs)

Clearances to AORs (CAOR)

Critical Information (Safety and Operational)

Work Manuals

Other supporting documents classed as being relevant, including those
issued by other authorities.

e Safety Rules and supporting documents issued by owners or operators
of electrical installations or sites which are not covered by the definition
of the System in these Safety Rules.

This list of examples is not intended to be exhaustive.
Special Instructions

Work on or testing of Plant and Apparatus to which these Safety Rules cannot
be applied, or for special reasons should not be applied, shall be carried out in
an Approved manner which shall be confirmed in writing.

Objections on Safety Grounds

Any Person receiving instructions in the application of these Safety Rules
shall report to the Person issuing those instructions any objections on safety
grounds to carrying them out. Any such objections shall then be dealt with in
an Approved manner.



A1

A1A1

A1.2

A2

A21

A2.2

PART A

THE EIGHT BASIC SAFETY RULES

APPLICATION OF RULES

The fundamental protection for Persons working on or testing Plant and
Apparatus from which Danger could arise if such work or testing was carried
out with the Plant and Apparatus in its normal operating mode is the
achievement of Safety from the System. Safety from the System shall be
achieved by the fulflment and maintenance of the safety precautions,
procedures and responsibilities specified in these Safety Rules. These Safety
Rules shall be applied, therefore, to enable work on and testing of Plant and
Apparatus to take place without Danger from the System.

Plant and Apparatus shall be added to and removed from the System only in
accordance with an Approved procedure, which will also determine when
these Safety Rules shall apply.

APPROACH TO EXPOSED HIGH VOLTAGE CONDUCTORS/INSULATORS
Objects

A2.1.1 When exposed High Voltage conductors are not Isolated, the only
objects which shall be caused to approach them, or insulators
supporting them, within the Safety Distances specified in A2.3. shall
be Approved measuring devices or Approved insulated devices.
The only exception is Live line working in accordance with an
Approved procedure.

A2.1.2 When exposed conductors are Isolated but could be subject to High
Voltage, the only objects which shall be caused to approach them,
or insulators supporting them, within the Safety Distances specified
in A2.3, shall be Approved voltage measuring devices, Approved
insulated devices or Earthing Devices.

Persons

A2.2.1 Persons shall not allow any part of their body to approach exposed
conductors designed for, and operated at, High Voltage, or
insulators supporting such conductors, within the Safety Distances
specified in A2.3, unless the conductors have been Isolated and
Danger has been excluded. The only exception is Live line working
in accordance with an Approved procedure.



A2.3

Safety Distances

Rated System Safety Distance ‘X’ from exposed
Voltage kV HV conductors not Earthed
m ft-in
Up to 33 0.8 2-8
110 1.2 4-0
275 2.4 7-11
400 3.1 10-2

A distance of 300mm (12 in) shall also be maintained from that portion of the
insulators supporting exposed unearthed High Voltage conductors which is
outside the appropriate Safety Distance from the conductors.

Typical Post Insulator illustrating Safety Distance from exposed High Voltage
conductors not earthed
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A3

A3.1

A3.2

A3.3

A3.4

SAFETY PRECAUTIONS FOR WORK ON OR ADJACENT TO PLANT AND
HIGH VOLTAGE APPARATUS

When work is to be carried out on or adjacent to Plant and/or HV Apparatus
and the means of achieving Safety from the System is by limiting the work or
the work area, instructions clearly defining the limits shall be given. When it is
considered necessary to confirm instructions in writing, a Limited Work
Certificate shall be issued.

When limiting the work or the work area is insufficient to achieve Safety from
the System, it shall be achieved by the application of the following precautions
and, before work commences, a Permit for Work shall be issued:

(i) the Plant and/or HV Apparatus on which the work is to be carried out
shall be defined;

(i) the Plant and/or HV Apparatus shall be Isolated. When Isolating
Devices are used, they shall, where practicable, be immobilised and
Locked. Caution Notices shall be affixed at all points of isolation;

(iii) for work on HV Apparatus, Primary Earths shall be applied within the
Isolated zone and, where reasonably practicable, immobilised and
Locked;

(iv) the contents of the Plant and/or HV Apparatus shall be adjusted to a
level which avoids Danger and where drains could give rise to Danger
they shall, where practicable be Locked in the appropriate position;

(V) where Danger could arise from pressurisation, the Plant and/or HV
Apparatus shall be Vented and where vents could give rise to Danger
they shall, where practicable be Locked in the appropriate position;

(vi) where internal access is required, the Plant and/or HV Apparatus
shall be Purged if the residue of contents could cause Danger;

(vii) where Danger could arise from the release of stored energy, action
shall be taken to contain or dissipate this energy safely.

When Danger from induced voltages or backfeeds from other sources could
arise during the course of the work, Drain Earths, (and/or, where applicable,
other appropriate precautions to achieve Safety from the System), shall be
applied.

The application of Drain Earths shall be in accordance with an Approved
procedure, which may include the use of an Earthing Schedule. Any Earthing
Schedule and the associated portable Drain Earths shall be issued with the
Permit for Work.



A4

A4 .1

A4.2

SAFETY PRECAUTIONS FOR TESTING PLANT AND HIGH VOLTAGE
APPARATUS

When testing is to be carried out on Plant and/or HV Apparatus and the
means of achieving Safety from the System is by limiting the testing,
instructions clearly defining the limits shall be given. When it is considered
necessary to confirm instructions in writing, a Limited Work Certificate shall
be issued.

When limiting the testing or the test area is insufficient to achieve Safety from
the System, it shall be achieved by the application of the following precautions
and the issue of a Sanction for Test before testing is allowed to commence:

(i)

(ii)

(iii)

(vi)

(vii)

the Plant and/or HV Apparatus on which the testing is to be carried
out shall be defined;

the Plant and/or HV Apparatus shall be Isolated. When Isolating
Devices are used to achieve Safety from the System they shall,
where practicable, be immobilised and Locked. Caution Notices
shall be affixed at all points of isolation, which are to be used to
maintain Safety from the System until the Sanction for Test is
cancelled. Essential testing supplies which are necessary for the
testing to take place may be restored and shall be defined on the
Sanction for Test;

for testing of HV Apparatus, Primary Earths shall be applied within
the Isolated System when necessary to achieve Safety from the
System and they shall, where reasonably practicable, be immobilised
and Locked. Provided Safety from the System is maintained, and
unless specified otherwise on the Sanction for Test, these earths may
be removed or replaced to facilitate testing;

the contents of the Plant and/or HV Apparatus shall be adjusted to a
level which avoids Danger and where drains could give rise to Danger
they shall, where practicable be Locked in the appropriate position;

where Danger could arise from pressurisation, the Plant and/or HV
Apparatus shall be Vented and where vents could give rise to Danger
they shall, where practicable be Locked in the appropriate position;

where internal access is required, the Plant and/or HV Apparatus
shall be Purged if the residue of contents could cause Danger;

where Danger could arise from the release of stored energy, action
shall be taken to contain or dissipate this energy safely.



A4.3

Ad4.4

A4.5

A5

A5.1

A5.2

A5.3

A5.4

A5.5

When Danger from induced voltages or backfeeds from other sources could
arise during the course of the testing, Drain Earths, (and/or, where applicable,
other appropriate precautions to achieve Safety from the System), shall be
applied.

The application of Drain Earths shall be in accordance with an Approved
procedure, which may include the use of an Earthing Schedule. Any Earthing
Schedule and the associated portable Drain Earths shall be issued with the
Sanction for Test.

Work of a minor nature essential to the completion of testing may be carried
out under the terms of a Sanction for Test, provided that Safety from the
System is maintained.

SAFETY PRECAUTIONS FOR WORK ON OR TESTING OF LOW
VOLTAGE APPARATUS

When work or testing is to be carried out on or so near LV Apparatus that
Danger may arise, precautions shall be taken to achieve Safety from the
System.

The LV Apparatus shall be Isolated unless it is deemed unreasonable to do
so. When Isolating Devices are used, they shall, where reasonably
practicable, be immobilised and Locked.

When work or testing is to be carried out on Isolated LV Apparatus, Caution
Notices shall, where reasonably practicable, be affixed at all points of
isolation.

Work on or testing of Isolated LV Apparatus shall be carried out under:
(i) normal routine instructions, or
(i) oral instructions where these are considered sufficient, or

(iii) a Limited Work Certificate, which shall be issued when it is
considered that oral instructions are insufficient, or

(iv) Personal Supervision.

When it is unreasonable for the LV Apparatus to be Isolated, a suitable and
sufficient risk assessment shall be completed to determine whether it is
reasonable for a Person to carry out Live work or testing. If it is not reasonable
for a Person to carry out Live work or testing, then the Apparatus shall be
Isolated and A5.3 and A5.4 shall apply.



A5.6

A6

AG.1

A7

A7 A

A8

A8.1

When working on or testing Live LV Apparatus, suitable precautions shall be
taken to prevent injury. Such work or testing shall be carried out in accordance
with the relevant Specialised Procedure for Live working or testing under:

(i) normal routine instructions, or

(i) oral instructions where these are considered sufficient, or

(iii) a Limited Work Certificate, specifying the method of dealing with
those hazards, which shall be issued when it is considered that oral
instructions are insufficient, or

(iv) Personal Supervision.

OPERATION OF PLANT AND APPARATUS

The operation of Plant and/or Apparatus to achieve Safety from the System
shall never involve prearranged signals or the use of time intervals.

DEMARCATION

The work/test area shall be defined clearly and, where necessary, protected
physically to prevent Danger to persons in the defined area from System
hazards adjacent to the defined area.

IDENTIFICATION OF PLANT AND APPARATUS

Work or testing shall only be permitted to start on Plant and/or Apparatus
which is readily identifiable or has fixed to it a means of identification which will
remain effective throughout the course of the work or testing.



B1

B1.1

B1.2

B1.3

B2

B2.1

PART B

PROCEDURES FOR SAFETY DOCUMENTS AND KEYS

GENERAL

Part B of the Rules gives the procedures associated with the Safety
Documents and Keys. Persons involved in these procedures shall ensure they
understand and enact their respective roles correctly.

These Safety Rules concern themselves with the principles of achieving safety
from the inherent Dangers of Plant and Apparatus. The detailed manner in
which the objectives, responsibilities and requirements of Part B are to be met
shall be subject to mandatory safety instructions and supporting documentation.

Safety Documents shall be retained personally by the recipient who takes over
complete charge of the work and any persons working under the terms of the
Safety Document. The procedure for the transfer of Safety Documents by a
Senior Authorised Person who will give the re-issue procedure Personal
Supervision.

PERMIT FOR WORK

Preparation

B2.1.1  On completion of the safety precautions taken to achieve Safety from
the System and prior to the issue of the Permit for Work, the
Authorised Person(s) responsible shall complete and sign a record
of the safety precautions taken.

B2.1.2 The appropriate Keys shall be placed in a Key Safe which shall be
Locked by a Key Safe Key. Where safety precautions have been
taken at remote Locations, the appropriate Keys shall be Locked in
a Key Safe at the remote Locations and the Key Safe Key retained
in safe custody.

B2.1.3 The Senior Authorised Person shall, where appropriate, secure the
local Key Safe by using the Control Key.

B2.1.4 When the Senior Authorised Person considers it necessary, a report
shall be obtained from a Selected Person on any additional
precautions to remove or prevent Danger.



B2.2

B2.1.5

B2.1.6

Any additional precautions to be taken during the course of the work
or testing to maintain Safety from the System and/or to avoid
System derived hazards, shall be stated by the Senior Authorised
Person in Section 2 (ii) of the Permit for Work. These shall include
any requirements for portable Drain Earths when an Earthing
Schedule is not provided, and any precautions arising from a
Selected Person’s report.

The Senior Authorised Person shall complete Sections 1 and 2 of
the Permit for Work, obtaining from the appropriate Control
Person(s) the details and confirmation of safety precautions taken.
The Senior Authorised Person at the time of signing Section 2 shall
inform the appropriate Control Person(s) of the relevant details of
the Permit for Work in order that they may record these details and
give Consent to the issue of the Permit for Work. The name of the
appropriate Control Person(s) shall be recorded in Section 2.

Issue and Receipt

B2.2.1

B2.2.2

B2.2.3

B2.2.4

B2.2.5

B2.2.6

A Senior Authorised Person shall complete Section 3 of the Permit
for Work.

When an Earthing Schedule is provided the number of portable
Drain Earths issued shall be recorded on the Permit for Work. The
application of portable Drain Earths shall be in accordance with an
Approved procedure.

The number of Circuit Identification flags and wristlets issued shall
be recorded on the Permit for Work.

The Senior Authorised Person shall sign Section 3 of the Permit for
Work and shall issue it together with a Key Safe Key from the Key
Safe, except where the Key Safe is at a remote Location. They shall
also issue those items listed on the Permit for Work.

The recipient of the Permit for Work shall sign Section 4 of the
document and take it into safe custody together with the appropriate
items issued with, and listed on, the document.

When a Permit for Work is issued the recipient of the Permit for

Work shall retain it and the Key Safe Key in their possession, except
where the Key Safe is at a remote Location.
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B2.3 Transfer

B2.3.1

B2.3.2

When work defined on the Permit for Work is in progress, further
Competent Persons may work under that Permit for Work only after
they have been properly instructed by a Nominated Supervisor who
has sufficient knowledge of the work to be carried out and of the
Permit for Work and they have personally reported to the recipient
of that Permit for Work.

The recipient of the Permit for Work shall satisfy themselves that
they understand the limits of the work and requirements imposed by
the Permit for Work before giving permission for them to commence
work under their charge within their Working Party.

Each Competent Person shall report to the recipient of the Permit
for Work the state of the work for which they are responsible when it
is completed or discontinued.

A Permit for Work shall be retained personally by the recipient.

When work is to be continued by a Competent Person other than the
recipient, then before work is resumed, the Permit for Work shall be
transferred to the new recipient in the following manner:

(i) Part1 of the Transfer Record shall be completed by the recipient
of the Permit for Work who shall then surrender it to a
Nominated Supervisor for retention in safe custody together
with any documents, Keys and, as appropriate, items listed on
the Permit for Work;

(i) when the transfer procedure is to be enacted, a Nominated
Supervisor shall hand to the Competent Person who is to
become the recipient the Permit for Work, associated
documents, Keys and appropriate items.

(ii) A Senior Authorised Person shall then discharge the same
responsibilities to the new recipient of the Permit for Work as if
the Permit for Work was being issued initially. The new recipient
shall then complete their section of Part 3 of the Transfer Record
in the presence of the Senior Authorised Person;

(iv) the Senior Authorised Person shall complete their section of
Part 3 of the Transfer Record confirming Personal Supervision
and completion of the transfer.

B2.4  Suspension and Subsequent Re-Issue

B2.4.1

When it is found necessary to temporarily discontinue work, a Permit
for Work may be suspended by transferring it together with all
documents, Keys and other appropriate items to a Senior
Authorised Person who will retain them all in safe custody. Parts 1
and 2 of the Transfer Record shall be completed by the appropriate
Persons.

1"



B2.5

B3

B3.1

B2.4.2

B2.4.3

When work is to resumed, the safety precautions achieving Safety
from the System shall first be confirmed by the Senior Authorised
Person who is to re-issue the Permit for Work.

The Permit for Work shall then be transferred by the Senior
Authorised Person to the recipient together with all documents,
Keys and other appropriate items and Part 3 of the Transfer Record
shall be completed by the appropriate Persons. The Senior
Authorised Person shall discharge the same responsibilities to the
recipient of the Permit for Work as if the Permit for Work was being
issued initially.

Clearance and Cancellation

B2.5.1

B2.5.2

When work has been completed or when a Senior Authorised
Person requires the Permit for Work to be cancelled, a Competent
Person shall sign Section 5 certifying that all persons working under
the Permit for Work have been withdrawn from, and warned not to
work on, the Plant and/or Apparatus described in Section 1,
certifying whether or not the work site has been cleared of all tools,
gear, Drain Earths and loose material and whether or not all guards
and access doors have been replaced.

The Permit for Work together with any Keys issued with it, any
Earthing Schedule and Selected Person’s report shall be returned
to a Senior Authorised Person. All Circuit Identification flags,
wristlets and portable Drain Earths issued shall be accounted for or
returned to a Senior Authorised Person.

The Senior Authorised Person shall cancel the Permit for Work by
informing the Control Person(s) that the precautions imposed in
Section 2(i) need no longer be maintained, and signing Section 6. The
Senior Authorised Person shall also advise the Control Person(s)
whether or not the Plant and/or Apparatus may be returned to
service and of any restrictions on returning the Plant and/or
Apparatus to service.

SANCTION FOR TEST

Preparation

B3.1.1

B3.1.2

On completion of the safety precautions taken to achieve Safety from
the System and prior to the issue of the Sanction for Test, the
Authorised Person(s) responsible shall complete and sign a record
of the safety precautions taken.

The appropriate Keys shall be placed in a Key Safe which shall be
Locked by a Key Safe Key. Where safety precautions have been
taken at remote Locations, the appropriate Keys shall be Locked in
a Key Safe at the remote Locations and the Key Safe Key retained
in safe custody.

12



B3.2

B3.1.3

B3.1.4

B3.1.5

B3.1.6

The Senior Authorised Person shall, where appropriate, secure the
local Key Safe by using the Control Key.

When the Senior Authorised Person considers it necessary, a report
shall be obtained from a Selected Person on any additional
precautions to remove or prevent Danger.

Any additional precautions to be taken during the course of the testing
to maintain Safety from the System and/or to avoid System derived
hazards, shall be stated by the Senior Authorised Person in Section
2 (ii) of the Sanction for Test. These shall include precautions arising
from a Selected Person’s report.

The Senior Authorised Person shall complete Sections 1 and 2 of
the Sanction for Test, obtaining from the appropriate Control
Person(s) the details and confirmation of safety precautions taken.

Issue and Receipt

B3.2.1

B3.2.2

B3.2.3

B3.2.4

B3.2.5

B3.2.6

B3.2.7

The Senior Authorised Person shall complete Section 3 of the
Sanction for Test.

When an Earthing Schedule is provided the number of portable
Drain Earths issued shall be recorded on the Sanction for Test. The
application of portable Drain Earths shall be in accordance with an
Approved procedure.

The number of Circuit Identification flags and wristlets issued shall
be recorded on the Sanction for Test.

The Senior Authorised Person shall inform the appropriate Control
Person(s) of the relevant details of the Sanction for Test in order
that he may record these details and give Consent to the issue of the
Sanction for Test. The name of the appropriate Control Person(s)
shall be recorded in Section 3.

The Senior Authorised Person shall sign Section 3 of the Sanction
for Test and shall issue it together with a Key Safe Key from the Key
Safe, except where a Key Safe is at a remote Location. They shall
also issue, as appropriate, those items listed on the Sanction for
Test.

Those Keys which allow operation of Plant and/or Apparatus and
the restoration of testing supplies defined on the Sanction for Test
shall be handed to the recipient of the Sanction for Test.

The recipient of the Sanction for Test shall sign Section 4 of the

document and take it into safe custody together with the appropriate
items issued with and listed on the document.

13



B3.3

B3.4

Transfer

B3.3.1

B3.3.2

B3.3.3

When testing is to be continued by an Authorised Person other than
the recipient of the Sanction for Test, it may be transferred to that
Person by the recipient under the Personal Supervision of a Senior
Authorised Person who shall discharge the same responsibilities to
the new recipient of the Sanction for Test as if the Sanction for Test
was being issued initially; or the Sanction for Test shall be cleared
and cancelled and a new Sanction for Test issued.

After the recipient has transferred the Sanction for Test together with
any documents, Keys and, as appropriate, items listed on the
Sanction for Test to the new recipient, Parts 1 and 3 of the Transfer
Record shall be signed by the old and new recipients respectively.

The Senior Authorised Person shall complete their section of Part 3
of the Transfer Record confirming Personal Supervision and
completion of the transfer.

Clearance and Cancellation

B3.4.1

B3.4.2

When testing has been completed or when a Senior Authorised
Person requires the Sanction for Test to be cancelled, an
Authorised Person shall sign Section 5 certifying that all persons
testing under the Sanction for Test have been withdrawn from, and
warned not to continue testing on, the Plant and/or Apparatus
described in Section 1, certifying whether or not the site of testing has
been cleared of all tools, gear, Drain Earths and loose material and
whether or not all guards and access doors have been replaced. Also,
all exceptions to the condition of the System under test compared to
the condition at the time of Sanction for Test issue shall be fully
specified. The Sanction for Test, appropriate Keys, any Selected
Person’s report and Earthing Schedule with the correct number of
portable Drain Earths, Circuit ldentification flags and wristlets shall
be returned to the Senior Authorised Person.

The Senior Authorised Person shall cancel the Sanction for Test
by informing the Control Person(s) that the safety precautions
imposed in Section 2(i) need no longer be maintained, and signing
Section 6. The Senior Authorised Person shall also advise the
Control Person(s) of the operational state of the Plant and/or
Apparatus concerned.

14



B4

B4.1

B4.2

LIMITED WORK CERTIFICATE

Preparation

B4.1.1

B4.1.2

B4.1.3

B4.1.4

B4.1.5

On completion of such safety precautions which are considered to be
necessary to achieve Safety from the System and prior to the issue
of the Limited Work Certificate, the Authorised Person(s)
responsible shall complete and sign a record of the safety precautions
taken.

Where appropriate Keys shall be placed in a Key Safe which shall
be Locked by a Key Safe Key. The Senior Authorised Person shall
in such cases, secure the Key Safe by using the Control Key.

When the Senior Authorised Person considers it necessary, a report
shall be obtained from a Selected Person on any additional
precautions to remove or prevent Danger.

Any additional precautions to be taken during the course of work or
testing to maintain Safety from the System and/or to avoid System
derived hazards, shall be stated by the Senior Authorised Person in
Section 3(ii) of the Limited Work Certificate. These shall include
precautions arising from a Selected Person’s report.

The Senior Authorised Person shall complete Sections 1, 2 and 3
of the Limited Work Certificate obtaining, where appropriate, from
the Control Person(s) the details and confirmation of safety
precautions taken. The Senior Authorised Person at the time of
signing Section 3 shall inform such Control Person(s) of the relevant
details of the Limited Work Certificate in order that he may record
these details and give Consent to the issue of the Limited Work
Certificate. The name of the appropriate Control Person(s) shall be
recorded in Section 3.

Issue and Receipt

B4.2.1

B4.2.2

B4.2.3

When the work or testing associated with a Limited Work Certificate
could affect operating Plant and/or HV Apparatus, the agreement of
the Control Person(s) to the issue of the Limited Work Certificate
shall be obtained and recorded in Section 4.

A Senior Authorised Person shall sign Section 4 of the Limited
Work Certificate and shall issue it together with any Keys and, where
necessary, a Selected Person’s report.

The recipient of the Limited Work Certificate shall sign Section 5 of

the document and take it into safe custody together with the
appropriate items issued with and listed on the document.
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B4.3

B4.2.4

Transfer

B4.3.1

B4.3.2

When a Limited Work Certificate is issued the recipient shall retain
it and any Keys in their possession. When work or testing under the
Limited Work Certificate is in progress, further Competent
Persons may carry out work or testing under that Limited Work
Certificate only after they have been properly instructed by a
Nominated Supervisor who has sufficient knowledge of the work or
testing to be carried out and of the Limited Work Certificate and
have personally reported to the recipient of that Limited Work
Certificate. The recipient of the Limited Work Certificate shall
satisfy themselves that they understand the limits of the work or
testing and requirements imposed by the Limited Work Certificate
before giving permission for them to commence work or testing under
their charge within their working party. These Competent Persons
shall report to the recipient of the Limited Work Certificate the state
of the work or testing for which they are responsible when it is
completed or discontinued.

A Limited Work Certificate shall be retained personally by the
recipient.

When work or testing is to be continued by a Competent Person
other than the recipient then, before work or testing is resumed, the
Limited Work Certificate shall be transferred to the new recipient in
the following manner;

(i) Part1 ofthe Transfer Record shall be completed by the recipient
of the Limited Work Certificate who shall then surrender it to a
Nominated Supervisor for retention in safe custody together
with any documents, Keys and, as appropriate, items listed on
the Limited Work Certificate;

(i) when the transfer procedure is to be enacted, a Nominated
Supervisor shall hand to the Competent Person who is to
become the recipient the Limited Work Certificate, associated
documents, Keys and appropriate items. A Senior Authorised
Person shall then discharge the same responsibilities to the new
recipient of the Limited Work Certificate as if the Limited Work
Certificate was being issued initially. The new recipient shall then
complete section of Part 3 of the Transfer Record in the
presence of the Senior Authorised Person.

(iii) the Senior Authorised Person shall complete section of Part 3

of the Transfer Record confirming Personal Supervision and
completion of the transfer.
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B4.4

B4.5

Suspension and Subsequent Re-Issue

B4.4.1

B4.4.2

B4.4.3

When it is found necessary to temporarily discontinue work or testing,
a Limited Work Certificate may be suspended by transferring it
together with all documents, Keys and other appropriate items to a
Senior Authorised Person who will retain them all in safe custody.
Parts 1 and 2 of the Transfer Record shall be completed by the
appropriate Persons.

When work or testing is to be resumed, the safety precautions
achieving Safety from the System shall first be confirmed by the
Senior Authorised Person who is to re-issue the Limited Work
Certificate.

The Limited Work Certificate shall then be transferred by the Senior
Authorised Person to the recipient together with all documents,
Keys and other appropriate items. Part 3 of the Transfer Record
shall be completed by the appropriate Persons. The Senior
Authorised Person shall discharge the same responsibilities to the
recipient of the Limited Work Certificate as if the Limited Work
Certificate was being issued initially.

Clearance and Cancellation

B4.5.1

B4.5.2

When work or testing has been completed or when a Senior
Authorised Person requires the Limited Work Certificate to be
cancelled, a Competent Person shall sign Section 6 certifying that
all persons working or testing under the Limited Work Certificate
have been withdrawn from and warned not to continue working or
testing on the Plant and/or Apparatus described in Section 1,
certifying whether or not the site has been cleared of all tools, gear
and loose material and whether or not all guards and access doors
have been replaced. The Limited Work Certificate together with any
Keys, documents or other items issued with it shall be returned to a
Senior Authorised Person.

The Senior Authorised Person shall cancel the Limited Work
Certificate by informing, where appropriate, the Control Person(s)
that the limitations or safety precautions imposed in Section 3(i) need
no longer be maintained and by signing Section 7. Where appropriate,
the Senior Authorised Person shall also advise the Control
Person(s) whether or not the Plant and/or Apparatus may be
returned to service and of any restrictions on returning the Plant
and/or Apparatus to service.
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B5

B5.1

B5.2

B5.3

B5.4

B5.5

B5.6

B5.8

B5.9

B5.10

SAFETY DOCUMENT INSTRUCTIONS

Work or testing under the authority of a Safety Document shall be limited to
that specified in the document and only Safety Documents as defined in these
Safety Rules shall be used.

A Permit for Work shall be prepared, issued, cancelled and suspended by a
Senior Authorised Person and, where applicable, its transfer shall be given
Personal Supervision by a Senior Authorised Person.

A Permit for Work shall be received, cleared and, surrendered by a Competent
Person.

A Sanction for Test shall be prepared, issued, cancelled and its transfer given
Personal Supervision by a Senior Authorised Person.

A Sanction for Test shall be received, cleared and surrendered by an
Authorised Person.

When a Sanction for Test is in force Plant and/or HV Apparatus, no other
Safety Document shall be in force on the same items of Plant and/or HV
Apparatus.

A Limited Work Certificate shall be prepared, issued, cancelled and
suspended by a Senior Authorised Person and, where applicable, its transfer
shall be given Personal Supervision by a Senior Authorised Person.

A Limited Work Certificate shall be received, cleared and, where applicable,
transferred by a Competent Person.

When, during transfer or suspension, a Safety Document is in the control of a
Senior Authorised Person who finds that it is necessary to obtain access to a
Key Safe using the Key Safe Key associated with that Safety Document, they
shall, before doing so, cancel that Safety Document.
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B6

FORM OF SAFETY DOCUMENTS
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//iﬁéﬁi}”féﬁff LIMITED WORK CERTIFICATE |no.

A Networks
SAFETY RULES KEY SAFE NO. *
1 () LOCATION:

(i)  PLANT/APPARATUS IDENTIFICATION:

(i)  WORK/TESTING TO BE DONE:

2 CONDITION OF PLANT/APPARATUS:

3 (i) LIMITS OF WORK/TESTING OR WORK AREA OR OTHER PRECAUTIONS TAKEN TO ACHIEVE SAFETY FROM THE SYSTEM:

Caution Notices have been affixed at all points of isolation *

20



(i) FURTHER PRECAUTIONS TO BE TAKEN DURING THE COURSE OF WORK/TESTING TO AVOID SYSTEM DERIVED
HAZARDS:

| have confirmed with the Control Person(s)

that the precautions in Section 3(i) have been carried out and that the Control Person(s) will maintain these until this Certificate is
cancelled. | certify that the precautions in Section 3 are adequate to provide Safety from the System in respect of the work/testing in
Section 1.

This certificate must only be transferred under the Personal Supervision of a Senior Authorised Person.

Signed being a Senior Authorised Person.  Time Date
ISSUE: (i) Key Safe Key (No.) * (ii) Safety Keys (No. off) * (iii) Selected Person’s Report (No.) *
Control Person(s) agreeing to the issue of this Document *
Signed being the Senior Authorised Person responsible

for the issue of this Document. Time Date

RECEIPT: | understand and accept my responsibilities under this Document and acknowledge receipt of the items in Section 4.
Signed Name (Block Letters)

being a Competent Person employed by Company.

Time Date

* N/A if Not Applicable SR-SD1/1
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CLEARANCE: | certify that all persons working / testing under this Document have been withdrawn from, and warned not to
continue working / testing on, the Plant / Apparatus in Section 1. All gear, tools, Drain Earths and loose material have been removed
and

guards and access doors have been replaced, except for:

Signed being the Competent Person responsible for
clearing this Document. Time Date

CANCELLATION: I certify that all items issued under Section 4 have been accounted for and the Control Person(s)*

informed of the cancellation and of any restrictions on returning the Plant/Apparatus to service.

Signed being the Senior Authorised Person responsible for
cancelling this Document. Time Date

* N/A if Not Applicable
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TRANSFER RECORD

PART 1

PART 2

PART 3

Person surrendering
Document

Time
Date

Senior Authorised
Person receiving
suspended Document

Time
Date

Person receiving
reissued Document

Senior Authorised
Person reissuing
Document

Time
Date

23




B Northern Ireland
Mz =z PERMIT FOR WORK [No.

SAFETY RULES KEY SAFE NO. *

1 (i) LOCATION:

(i) PLANT/APPARATUS IDENTIFICATION:

(i) WORK/TESTING TO BE DONE:

2 () PRECAUTIONS TAKEN TO ACHIEVE SAFETY FROM THE SYSTEM: (State points at which Plant/Apparatus has been Isolated
and specify position(s) of Earthing Devices applied. State actions taken to avoid Danger by draining, venting, purging and
containment or dissipation of stored energy.)
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Caution Notices have been affixed at all points of isolation *
(i) FURTHER PRECAUTIONS TO BE TAKEN DURING THE COURSE OF WORK TO AVOID SYSTEM DERIVED HAZARDS:

| have confirmed with the Control Person(s) that the precautions
in Section 2(i) have been carried out and that the Control Person(s) will maintain these until this Permit is cancelled. | certify that the
precautions in Section 2(i) together with the precautions in Section 2(ii) are adequate to provide Safety from the System in respect of the
work in Section 1.

This Permit for Work must only be transferred under the Personal Supervision of a Senior Authorised Person.

Signed being a Senior Authorised Person. Time Date
ISSUE: (i) Key Safe Key (No.) * (ii) Earthing Schedule (No.) * (iii) Portable Drain Earths (No. off) *
(iv) Selected Person’s Report (No.) * (v) Circuit Identification Flags (No. off) *
(vi) Circuit Identification Wristlets (No. off) * and Colours/Symbols *
Signed being the Senior Authorised Person responsible
for the issue of this Document. Time Date

RECEIPT: I understand and accept my responsibilities under this Document and acknowledge receipt of the items in Section 3.
Signed Name (Block Letters)

being a Competent Person employed by Company.

Time Date

* N/A if Not Applicable SR-SD2/1
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CLEARANCE: | certify that all persons working under this Document have been withdrawn from, and warned not to work on, the
Plant / Apparatus in Section 1. All gear, tools, Drain Earths and loose material have been removed and guards and access doors
have been replaced, except for:

Signed being the Competent Person responsible for
clearing this Document. Time Date

CANCELLATION: | certify that all items issued under Section 3 have been accounted for and the Control Person(s)*

informed of the cancellation and of any restrictions on returning the Plant/Apparatus to service.

Signed being the Senior Authorised Person responsible for
cancelling this Document. Time Date
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TRANSFER RECORD

PART 1

PART 2

PART 3

Person surrendering
Document

Time
Date

Senior Authorised
Person receiving
suspended Document

Time
Date

Person receiving
reissued Document

Senior Authorised
Person reissuing
Document

Time
Date
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V| SANCTION FOR TEST [ve.

SAFETY RULES KEY SAFE NO. *

1 (i) LOCATION:

(i) PLANT/APPARATUS IDENTIFICATION:

(i) TESTING TO BE DONE:

2 (i) THE PLANT / APPARATUS HAS BEEN ISOLATED FROM THE REST OF THE SYSTEM AT THE FOLLOWING POINT(S):
(State point(s) of isolation which will be maintained until this Sanction is cancelled.)

Caution Notices have been affixed at all points of isolation *

(i) THE CONDITION OF THE ISOLATED PLANT / APPARATUS: (State position(s) of Earthing Devices. State point(s) where

supplies may be restored for testing purposes. State actions to avoid Danger by draining, venting, purging and containment or dissipation
of stored energy.)
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ISSUE: | have confirmed with the Control Person(s)

that the precautions in Section 2(i) have been carried out and that the Control Person(s) will maintain these until this Sanction is cancelled.
| have also confirmed with the Control Person(s) that, for the purpose of testing the Plant / Apparatus detailed in Section 1, control

is transferred to with authority to change the conditions in Section 2(ii) unless specified
otherwise.
(i) Key Safe Key (No.) * (i) Earthing Schedule (No.) * (iii) Portable Drain Earths (No. off) *
(iv) Selected Person’s Report (No.) * (v) Circuit Identification Flags (No. off) *
(vi) Circuit Identification Wristlets (No. off) * and Colours/Symbols *
Signed being the Senior Authorised Person responsible

for the issue of this Document. Time Date

RECEIPT: | understand and accept my responsibilities including those of the Control Person under this Document and acknowledge
receipt of the items in Section 3.

Signed Name (Block Letters)

being an Authorised Person in charge of the testing.
Time Date

* N/A if Not Applicable SR-SD4/1
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CLEARANCE: | certify that all persons testing under this Document have been withdrawn from, and warned not to continue testing
on the Plant / Apparatus in Section 1. All gear, tools, Drain Earths and loose material have been removed and guards and access doors
have been replaced and the condition of the Plant/Apparatus is as in Section 2 (ii), except for:

Signed being the Authorised Person responsible for
clearing this Document. Time Date

CANCELLATION: I certify that all items issued under Section 3 have been accounted for and the Plant/Apparatus detailed in
Section 1 is returned to the control of Control Person(s) in the
condition detailed in section 5

Signed being the Senior Authorised Person responsible for
cancelling this Document. Time Date
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TRANSFER RECORD

PART 1

PART 2

PART 3

Person surrendering
Document

Time
Date

Senior Authorised
Person receiving
suspended Document

Time
Date

Person receiving
reissued Document

Senior Authorised
Person reissuing
Document

Time
Date
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C1

C1.1

C1.2

C1.3

C14

PART C

RESPONSIBILITIES OF PERSONS

GENERAL

It is the responsibility of all Persons who may be concerned with work or testing
on Plant and Apparatus to which these Safety Rules apply to implement the
Safety Rules and the associated supporting documents.

The responsibilities placed upon Persons for the successful implementation of
these Safety Rules may include all or only part of those detailed in this Section,
depending upon the role of the individual.

The written authorisation given to Persons who require it to perform their
appropriate role in implementing these Safety Rules shall indicate the extent of
the authorisation.

Persons involved in achieving Safety from the System to allow work or testing
to commence on Plant and Apparatus, and its subsequent restoration to
service, will be concerned in separate identifiable areas of responsibility.
Broadly these are:

(i)  ‘Control’ — which includes, before work commences, instructing activities
to implement precautions and consenting to the issue of a Safety
Document and, after completion of work, acknowledging the cancellation
of the Safety Document and instructing actions to restore Plant and
Apparatus to service.

(i) ‘Making Safe/Restoration of Plant and Apparatus’ — which includes,
before work commences, taking actions to make Plant and Apparatus
safe for work and issuing a Safety Document and, after completion of
work and the cancellation of the Safety Document, taking actions to
restore the Plant and Apparatus to service.

(iii)  ‘Work’ — which includes, receipt of a Safety Document, execution of the

required work to its completion or termination and, after the work area has
been cleared, clearance of the Safety Document.
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C2 COMPETENT PERSONS

C2.1 The responsibilities of Competent Persons include those determined by their
training, knowledge and experience, within the limits imposed by their
Authorisation Certificate. They must ensure that these responsibilities, which
form part of these Safety Rules, are implemented.

C2.1.1 Competent Persons shall comply with these Safety Rules when
carrying out work or testing whether instructions have been issued
orally or in writing.

C2.1.2 Competent Persons shall use safe methods of work, safe means of
access and egress, personal protective equipment, clothing, tools
and equipment which are provided for their safety.

C2.1.3 Competent Persons shall cease work if during the course of work or
testing a hazard which could give rise to Danger arises or is
suspected. The situation shall be reported immediately by the
Competent Person as appropriate.

C2.1.4 Competent Persons when recipients of Safety Documents or when
in charge of additional working parties under Safety Documents,
shall:

(i) meet the requirements of Part B of these Safety Rules;

(i) understand the contents and any subsequent actions arising
from those contents. This shall apply also to a Selected
Person’s report, an Earthing Schedule, or any written
instruction or procedure regarding the method of work or testing;

(iii) during the course of the work adhere to, or instruct others under
their charge to adhere to, any conditions, instructions or limits
specified on a Safety Document. This shall also apply to a
Selected Person’s report, an Earthing Schedule or any written
instruction or procedure regarding the method or testing;

(iv) as appropriate, retain the Safety Document and associated
documents and Keys in safe custody and correctly implement
any written procedure to achieve this;

(v) provide Immediate or Personal Supervision as required by
Persons or as instructed by a Senior Authorised Person

(vi) warn all persons as quickly as possible to withdraw from and not
work on the Plant and Apparatus concerned until further notice
if during the course of work or testing a hazard which could give
rise to Danger arises or is suspected. This situation shall be
reported immediately by the Competent Person to the Person
who issued the Safety Document or to another Senior
Authorised Person.
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C2.1.5

C2.1.6

C21.7

Competent Persons intending to work under a Safety Document
personally held by another Competent Person shall, after having
been properly instructed by a Nominated Supervisor, inform the
recipient of the Safety Document of their presence and intended
work.

They shall report to the recipient of the Safety Document the state of
the work or testing for which they are responsible when it is completed
or discontinued.

Competent Persons clearing a Safety Document shall only do so
after all persons working under the Safety Document have been
withdrawn from, and warned not to work on, the Plant and Apparatus
concerned. Where appropriate, they shall ensure that all tools, gear
and loose material have been removed, guards and access doors
replaced, the work site left tidy and the appropriate exceptions noted
in the clearance section of the Safety Document. Where appropriate,
they shall also account for or return the correct number of Drain
Earths, Circuit Identification flags and wristlets and associated
Keys and documents.

Competent Persons when participating in the procedure for the
transfer or suspension of a Safety Document, shall ensure that:

(i) all persons working under the Safety Document have been
withdrawn from and warned not to work on the Plant and
Apparatus concerned, that all associated documents, Keys and
appropriate items are surrendered or accounted for to a
Nominated Supervisor when transferring a Safety Document,
or to a Senior Authorised Person when suspending a Safety
Document and that the appropriate section of the Transfer
Record is signed;

(i) as Nominated Supervisors, the Safety Document, all
associated documents, Keys and appropriate items are held in
safe custody until surrendered or accounted for to the new
recipient and that the new recipient understands the requirement
to complete the transfer procedure under the Personal
Supervision of a Senior Authorised Person;

(iii) as the new recipient following the re-issue of a transferred or
suspended Safety Document, such re-issue is enacted only
under the Personal Supervision of a Senior Authorised
Person and, as the recipient, the appropriate section of the
Transfer Record is signed.
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C3

C3.1

AUTHORISED PERSONS

In addition to responsibilities as a Competent Person, responsibilities of
Authorised Persons include those determined by their training, knowledge
and experience, within the limits imposed by their Authorisation Certificate.
They must ensure that these responsibilities, which form part of these Safety
Rules are implemented.

C3.11

C3.1.2

Carry out Switching operations to the instruction of Control
Persons, reporting back and recording the completion of these
actions.

When participating in achieving Safety from the System, correctly
implementing specified procedures before work commences. These
shall include:

(i)

(ii)
(iif)

carrying out the instructions of the Control Person to apply
safety precautions. Reporting back and recording the
completion of these actions;

meeting the requirements of Part B of these Safety Rules;

in the case of overhead lines, advise the Control Person of the
Circuit Identification if applicable.

C3.1.3 As the recipient of a Sanction for Test:

C3.14

(i)
(ii)

(iif)

(iv)

meet the requirements of Part B of these Safety Rules;

be present during the testing and being responsible for all
matters of safety concerned with the test;

give instructions for the removal and re-application of those
safety precautions which may be disturbed while at the same
time maintaining Safety from the System,;

implement the control function as dictated by the test
programme and consulting, as necessary, with Control
Persons of other Systems to agree any actions which may be
required to maintain Safety from the System.

Carry out duties as specified in Safety Rules Instructions.
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C4

C4.1

SENIOR AUTHORISED PERSONS

In addition to responsibilities as an Authorised Person, responsibilities of a
Senior Authorised Persons include those determined by their training,
knowledge and experience, within the limits imposed by their Authorisation
Certificate. They must ensure that these responsibilities, which form part of
these Safety Rules are implemented.

C4.11

C4.1.2

Correctly implementing specified procedures to ensure that all safety
precautions which achieve Safety from the System are completed.
These procedures shall include the process of:

(i)

(ii)
(iif)

confirming through the Control Person that safety precautions
at remote Locations are complete;

meeting the requirements of Part B of these Safety Rules;

checking with the Control Person(s) to confirm that the safety
precautions which have been taken are adequate for the work
or testing to be carried out.

Prior to the issue of a Safety Document deciding:

(i)

(ii)

(iif)

(vi)

whether Drain Earths are required and, if so, specifying the
requirements relating to their application and where an Earthing
Schedule is provided ensuring that the correct number of
portable Drain Earths are issued together with the Earthing
Schedule;

whether Plant and Apparatus shall be Vented, Purged and its
contents adjusted to a level which avoids Danger, and any
action to be taken to contain or dissipate stored energy;

whether to call upon a Selected Person to provide a report
specifying any additional precautions to be taken and deciding
the action to be taken to implement any recommendations
made;

under what conditions the safety precautions applied are to be
removed during the course of the work or testing and, where
appropriate, specifying the manner in which safety precautions
may be removed and re-applied such that Safety from the
System is maintained;

that Safety from the System has been achieved or will be
achieved when the requirements of the Safety Document are
completely implemented;

that the contents of the Safety Document to be issued are
correct and unambiguous;
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(vii) implement the procedure to ensure safe custody of a Safety
Document and associated Keys when it is not to be issued
immediately;

(viii) obtain the Consent of the Control Person(s);

(ix) whether Personal Supervision is required.

C4.1.3 When issuing, or re-issuing after transfer or suspension, a Safety

C4.1.4

C4.1.5

C4.1.6

Document:
(i) inform the Control Person(s) when relevant;

(i) ensure that the contents of the Safety Document, any Earthing
Schedule, or any Selected Person’s report to be issued with
the Safety Document are fully explained to the recipient and
satisfying themselves that the recipient understands those
contents;

(iii) issue the Safety Document together with, as appropriate, any
Keys, Selected Person’s report, Earthing Schedule, portable
Drain Earths, correct Circuit Identification flags and wristlets
and deciding whether the work to be carried out under a Permit
for Work or Limited Work Certificate shall be given the
Immediate or Personal Supervision of the recipient.

When providing Personal Supervision of the transfer of a Safety
Document, discharging the same responsibilities to the new recipient
as if the Safety Document was being issued initially.

When a Safety Document is to be suspended:
(i) receive the Safety Document under the transfer procedure;

(i) ensure that the Safety Document, Key Safe Key and any
associated documents and Keys are placed in safe custody in
a manner which secures the safety precautions during the
period of suspension.

When work or testing is to be resumed and the Safety Document is
to be re-issued following suspension:

(i) check and confirm that the recorded safety precautions for the
Safety Document are as stated and still valid;

(i) transfer the Safety Document to a Competent Person,

discharge the same responsibilities to the recipient as if the
Safety Document was being issued initially.
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C4.1.7 When cancelling a Safety Document:

C4.1.8

C4.1.9

C4.1.10

C4.1.11

(i) satisfy themselves that the requirements of the clearance
section of the Safety Document have been correctly
implemented,;

(i) check that all items issued with the Safety Document have
been returned or accounted for;

(iii) satisfy themselves as to the operational state of the Plant and
Apparatus;

(iv) when relevant, inform the Control Person(s) immediately of the
cancellation and confirm to them the operational state of the
Plant and Apparatus.

When the means of achieving Safety from the System is by limiting
the work or testing or the area in which they are to be carried out,
deciding to issue a Limited Work Certificate in those situations
where oral instructions may be insufficient.

When work or testing is to be carried out outside Safety Distance
from exposed High Voltage conductors, deciding whether to issue a
Limited Work Certificate because of the close proximity of the limit
of Safety Distance.

For work or testing on LV Apparatus determining whether this is to

be carried out:

(i) with the Apparatus Live and in accordance with the relevant
Specialised Procedure;

(i) by a Competent Person under normal routine instructions, or
of a non-routine nature under oral instructions, a Limited Work
Certificate or Personal Supervision.

Decide, in those cases where it is not otherwise specified, the

category of Person who shall provide Personal Supervision in
situations where it is required.
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C5

C5.1

CONTROL PERSONS

The responsibilities of Control Persons include those determined by their
training, knowledge and experience, within the limits imposed by their
Authorisation Certificate. They must ensure that these responsibilities, which
form part of these Safety Rules, are implemented.

C5.1.1  Instruct Switching operations to Authorised Persons and confirm
completion of these actions.

C5.1.2  Sanctioning the release of Plant and Apparatus from service.

C5.1.3 Before giving Consent to the issue of a Safety Document,
implementing specified procedures which ensure the application of
safety precautions which achieve Safety from the System. These
procedures shall include the process of;

(i) implementing the control function for the Location in
accordance with mandatory safety instructions and supporting
documents;

(i) consulting with Control Persons of other Systems to agree,
initiate and record those actions necessary to establish and
maintain safety precautions on Plant and Apparatus which is
interconnected across control boundaries;

(iii) instructing Authorised Persons to carry out the necessary
operations to establish the safety precautions which achieve
Safety from the System and then obtaining confirmation that
each instruction has been carried out;

(iv) checking with the Senior Authorised Person to confirm that the
safety precautions which have been taken are adequate for the
work or testing to be done.

C5.1.4  Checking that the Safety Document to be issued correctly defines
the Plant and Apparatus which is to be released for work or testing
together with the safety precautions taken.

C5.1.5 Checking, prior to giving Consent to the issue of a Safety
Document, the accuracy of Circuit Identification as reported from
Locations remote from the Location where a Safety Document is
to be issued.

C5.1.6 Giving Consent to the issue and acknowledging the cancellation of
Permits for Work, Sanctions for Test and, where appropriate,
Limited Work Certificates.

C5.1.7 Implementing the necessary procedures to ensure that the safety

precautions established to achieve Safety from the System are
maintained during the period the Safety Document is in force.
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C6

C6.1

C6.2

Cc7

C7.1

SELECTED PERSONS

A Selected Person is responsible for using their appropriate technical
knowledge and experience for making a report and recommendations to
overcome hazards which may prevent work or testing being performed safely
on Plant and Apparatus which has otherwise been made safe.

If, prior to the issue of a Safety Document or during the progress of work, it is
considered necessary to carry out a check on Plant and Apparatus or working
areas for hazards, the Selected Person shall carry out any tests and
examinations they consider necessary. A written report shall be prepared by
the Selected Person who will be responsible for ensuring that its
recommendations, when implemented, will ensure safe working conditions
relating to the hazards.

NOMINATED SUPERVISORS

In addition to responsibilities as a Competent Person, responsibilities of
Nominated Supervisors include those determined by their training, knowledge
and experience, within the limits imposed by their Authorisation Certificate.
They must ensure that these responsibilities, which form part of these Safety
Rules, are implemented.

C7.11 Before setting persons or a working party to work, satisfy
themselves that measures are taken to establish General Safety at
and in the vicinity of the workplace and instructing Competent
Persons in charge of the working party in respect of General Safety
provisions that must be maintained throughout the work or testing.

C7.1.2  When work defined in a Safety Document is in progress, further
Competent Persons may work under that Safety Document only
after they have been properly instructed by a Nominated
Supervisor who has sufficient knowledge of the work to be carried
out and they have personally reported to the recipient of that Safety
Document prior to commencing work.

C71.3 Retaining in safe custody Safety Documents, Keys and associated
items which are surrendered for transfer, and, when work or testing
is required to recommence, handing the relevant Safety Document,
Keys and associated items to the Competent Person who is the
new recipient and instructing the Competent Person to report to the
Senior Authorised Person to enact the transfer procedure.
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D1

D2

PART D

DEFINITIONS

Apparatus

All equipment forming part of the System in which electrical conductors are used,
supported, or of which they may form a part, and for which NIE Networks has
maintenance responsibility.

Approved

Sanctioned by the Chairman of the Electrical & Mechanical Safety Advisory
Committee (EMSAC) for use.

Authorised Person — see Persons

D3

D4

Caution Notice
A notice in Approved form conveying a warning against interference.
Circuit Identification

Colours and/ or symbols used to identify overhead line circuits.

Competent Person — see Persons

D5

Consent

Confirmation by the Control Person before the issue of a Safety Document that
the Plant and Apparatus concerned has been released for work or testing and
is correctly identified on the Safety Document, that their responsibilities in
respect of safety precautions with which they are associated have been
discharged and that procedures have been enacted which will maintain these
safety precautions until the Safety Document is cancelled.

Control Person — see Persons

Control Key — see Keys

D6

D7

Danger

A risk, to health or of bodily injury.
Danger Notice

A notice in Approved form reading ‘Danger’.
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Drain Earth — see Earthing Device

D8

D9

D10

D11

D12

Earthed
Connected to earth by means of an Earthing Device.
Earthing Device

An Approved means of providing a connection between a conductor and earth,
being one of the following:

(i) Primary Earth — A fixed or portable Earthing Device applied at a position
defined in a Safety Document.

(i) Drain Earth — A fixed or portable Earthing Device applied for the purpose
of protection against the effects of induced or inadvertent voltages, and
backfeeds from other sources.

(i)  Live Line Equivalent Earth — is an equivalent Primary Earth and shall
be used when required for Live Line Work associated with making and
breaking connections. A Live Line Equivalent Earth shall be applied to
disconnected Apparatus on which it is required to work on as part of a
Live Line Work procedure.

Earthing Schedule

A schedule indicating the Drain Earth requirements for each stage of the work
or testing.

General Safety

The provision of safe access to and from the place of work, a safe place of work,
safe methods of work and the use of correct equipment and protective clothing.

High Voltage (HV)

A voltage exceeding 1000 volts.

Immediate Supervision — see Supervision

D13

D14

Isolated

Disconnected from associated Plant and/ or Apparatus by an Isolating Device
in the isolating position, or by adequate physical separation or sufficient gap.

Isolating Device

A device for rendering Plant and Apparatus Isolated.
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D15 Keys
Being one of the following:
(i) Control Key — A key capable of operating the control lock of a Key Safe.
(i) Safety Key — A key unique at the Location capable of operating a lock
which will cause an Isolating Device, Earthing Device, vent or drain

device/valve to be Locked.

(i) Key Safe Key — A key unique at the Location capable of operating a lock,
other than the control lock, on a Key Safe.

D16 Key Safe
A device of an Approved device for the secure retention of Keys.

Key Safe Key — see Keys

Limited Work Certificate — see Safety Documents

D17 Live
Electrically charged.

D18 Location
Any place at which work or testing under these Safety Rules is carried out.

D19 Locked
A condition of Plant and/ or Apparatus that cannot be altered without the
operation of a locking device which is of a standard acceptable to the Chairman
of the Electrical & Mechanical Safety Advisory Committee (EMSAC)

D20 Low Voltage (LV)

A voltage not exceeding 1000 volts.

Permit for Work — see Safety Documents

Personal Supervision — see Supervision
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D21

D22

Persons

Being one of the following:

(i)

(ii)

(iii)

(v)

Plant

Competent Person — A Person who has sufficient training, knowledge
and experience to enable them to avoid Danger and carry out duties
specified in writing, including receive, transfer and clear specified Safety
Documents.

Authorised Person — A Competent Person who has been trained,
assessed and authorised to carry out duties specified in writing, including
Switching to the instruction of Control Persons.

Senior Authorised Person — An Authorised Person who has been
trained, assessed and authorised to carry out duties specified in writing,
including the preparation, issue and cancellation of specified Safety
Documents.

Control Person — A Person who has been trained, assessed and
authorised to be responsible for controlling and coordinating safety
precautions necessary to achieve Safety from the System and instruct
Switching operations to Authorised Persons.

Selected Person — A Person qualified by technical knowledge and
experience and trained, assessed and authorised to carry out tests and
examinations and make recommendations regarding additional special
precautions to be taken to safeguard persons.

Nominated Supervisor — A Competent Person who has been trained,
assessed and authorised to set working parties to work or test and to
supervise work activities within the confines of their technical knowledge
and experience.

Fixed and movable items of equipment, other than Apparatus, forming part of
the System, for which NIE Networks has a maintenance responsibility.

Primary Earth — see Earthing Device

D23 Purged

D24

A condition of Plant and/or Apparatus from which any dangerous contents have
been removed.

Safety Distance

The distance from the nearest exposed High Voltage conductor which is not
Earthed or from an insulator supporting a High Voltage conductor which shall
be maintained to avoid Danger.
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D25 Safety Documents

D26

Being one of the following:

(i)

(iii)

Limited Work Certificate — A Safety Document of a format indicated in
these Safety Rules which defines the limits within which work or testing
may be carried out and specifies necessary precautions.

Permit for Work — A Safety Document of a format indicated in these
Safety Rules specifying the Plant and/or Apparatus to be worked on, the
work to be carried out and the actions taken to achieve Safety from the
System.

Sanction for Test — A Safety Document of a format indicated in these
Safety Rules specifying the Plant and/or Apparatus to be tested, making
known the conditions under which the testing is to be carried out and
confirming actions which have been taken to achieve Safety from the
System.

Safety from the System

A condition which safeguards persons working on or testing Plant and/or
Apparatus from the inherent Dangers in the System.

Safety Key — see Keys

Sanction for Test — see Safety Documents

Selected Person — see Persons

Senior Authorised Person — see Persons
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D27

D28

D29

D30

D31

Supervision
Being one of the following:

(i) Immediate Supervision — Supervision by a Person who is continuously
available at the Location where work or testing is in progress and who
attends the work area as is necessary for the safe performance of the
work.

(i) Personal Supervision — Supervision by a Person such that the
supervising Person is at all times during the course of the work or testing
continuously observing and in the presence of the individual(s) being
supervised with the ability to intervene.

When individual(s) are working at height, Supervision may be given at
ground level providing verbal and visual communication is maintained at
all times.

This level of Supervision shall ensure individual(s) are not exposed to
Danger.

Switching

The operation of circuit breakers, disconnectors/ isolators, fuses or other
methods of making or breaking an electrical circuit, and/ or the application and
removal of Primary Earths.

System

Items of Plant and Apparatus which are used separately or in combination in
any process associated with the generation, transmission or distribution of
electricity.

Transfer Record

The relevant section within a Safety Document used to record the details of the
transfer of the Safety Document.

Vented

Having an outlet open to the atmosphere and so arranged that pressure can
equalise to atmospheric pressure.
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SAFETY INSTRUCTIONS

Si1 EARTHING HIGH VOLTAGE APPARATUS

These Safety Rules state that for work on or testing HV Apparatus, an
Earthing Device shall be applied within the Isolated zone. The instructions
given below describe how this principle shall be implemented.

SlI1.1 Primary Earths

(i) Where reasonably practicable, Primary Earths shall be applied
between the point of work or testing and the point of isolation. Where this
is not reasonably practicable, an Approved procedure shall be
implemented.

(i) Where a suitable circuit breaker or specially provided earth switch or
fixed Earthing Device is installed, it shall, where reasonably practicable,
be used to make the first earth connection and shall, where reasonably
practicable, be the last earth connection removed.

(i) When a moveable circuit breaker is used the automatic trip feature shall
be rendered inoperative before closing. After closing, any means of
opening the circuit breaker shall, where reasonably practicable, be
Locked.

(iv) When a fixed circuit breaker is used the tripping functions shall be
rendered inoperative after closing and where reasonably practicable, the
circuit breaker Locked in the closed position.

(v) Where reasonably practicable, local closing of a circuit breaker to
provide an earth shall be avoided.

(vi) Where Primary Earths are applied all phases shall be Earthed.

(vii) Primary Earths shall remain in position until the associated Permit for
Work has been cancelled.

Sl11.2 Drain Earths

When work or testing is to be carried out on HV Apparatus under the terms of
a Permit for Work or Sanction for Test, Drain Earths shall be applied when
induced, or inadvertent voltages, and backfeeds from other sources may cause
Danger at the point(s) of work. They shall be applied and removed, as
necessary, during the course of the work or testing in accordance with an
Approved procedure which may include the use of an Earthing Schedule.
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SI1.3 Portable Earths

(i)

(ii)

(iif)

(iv)

(v)

(vi)

Prior to applying portable Primary Earths, an Approved voltage
indicator shall be used to verify that the conductor to be Earthed is not
Live at System voltage, unless the conductor can be seen to be
continuous to a previously fitted Earthing Device. The voltage indicator
shall be tested immediately before and immediately after use.

Portable Earthing Devices shall be applied to and removed from
conductors using an Approved device.

Portable Earthing Devices shall only be applied in any cell or cubicle
when all exposed conductors are Isolated from the System.

When a portable Earthing Device is to be applied, the earth end of each
earthing connection shall be attached to metal which is electrically
bonded to earth before the conductor end clamp is applied, except when
carrying out insulated working on cables. When multiple earthing
connections are to be used and two or more earth end clamps will be
beside each other, the earth end clamps of all these earthing
connections shall be attached before any of the conductor end clamps
are applied.

When a portable Earthing Device is to be removed, the conductor end
clamp connection shall be removed before the earth end clamp, except
when carrying out insulated working on cables. When multiple earthing
connections have been used and two or more conductor end or earth
end clamps are in close proximity to each other, the conductor end
clamps of all these earthing connections shall be removed before any
of the earth end clamps. At no time shall the conductor end clamp of a
portable Earthing Device be allowed to remain connected when its
earth end clamp has become detached. If such a disconnected portable
Earthing Device is the only earth on the conductor at that point, an
additional portable Earthing Device shall be connected between earth
and that conductor before the conductor end clamp of the detached
portable Earthing Device is removed. In all cases, before the earth end
clamp is re-connected, the conductor end clamp shall first be removed.

Where bundle conductors are being Earthed, each individual conductor
shall be Earthed unless they are solidly bonded electrically at or near
the point of earthing.

Sl 1.4 High Voltage Metalclad Switchgear with Spouts

(i)

When work is to be carried out on the busbar spouts of a multi-panel
switchboard, Primary Earths shall be applied to the busbar at one of
the panels. Work can proceed after proving that each spout is at or about
zero potential by means of an Approved voltage indicator being applied
immediately before it is worked on. The voltage indicator shall be tested
immediately before and immediately after use.
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SI1.5

Sl 2
SI3
S13.1

Sl13.2

Sl 4
Sl 4.1

S14.2

SI5
S 6

(i) When withdrawable Apparatus has been removed from its service
position, and Danger could arise from contact with electrically
conducting parts, it shall be immediately electrically discharged to earth,
after which a Primary Earth or Drain Earth need not be applied.

Break or Connection in a Conductor

Before a break is made in a conductor or a connection is made across a break,
Danger which could arise from voltage difference shall be excluded. If Danger
cannot otherwise be excluded, then the conductors shall be Earthed on both
sides of the point where a break or connection is to be made.

NOT IN USE

VENTING OF PLANT AND APPARATUS

When Plant and/or Apparatus is to be Vented before work or testing
commences, the venting shall be carried out in a controlled manner to ensure
that:

(i) there is no Danger to persons from any emission from the vent;

(i) the venting process is completed and atmospheric pressure is
established internally in the Plant and/or Apparatus.

Precautions shall be taken to maintain the established safe conditions during
the work or testing.

PURGING OF PLANT AND APPARATUS

When Plant and/or Apparatus is to be Purged, the purging shall be carried
out in a controlled manner to ensure that:

(i) there is no Danger to persons from any emission during the purging
process;

(i) the purging process is completed and normal atmospheric conditions
exist internally in the Plant and/or Apparatus.

Precautions shall be taken to maintain the established safe conditions during
the work or testing.

NOT IN USE
NOT IN USE
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SP1

SPECIALISED PROCEDURES
INSTRUCTIONS FOR WORK, TESTING AND
ADJUSTMENTS ON LIVE HIGH AND LOW
VOLTAGE APPARATUS

LIVE LOW VOLTAGE WORK

Live Low Voltage work must be justified by a suitable Person who can make
reasoned judgements for each job to be undertaken as required by the
Electricity at Work Regulations (NI) 1991. When it is unreasonable for the Low
Voltage Apparatus to be Isolated and reasonable in all circumstances for
Persons to be at work on or near Live Low Voltage Apparatus. Work may
be carried out with the Apparatus Live under the following conditions:

(i)

(ii)

(iii)

(iv)

(vi)

(vii)

The Apparatus shall be treated as Live and Live Low Voltage work
Procedures shall be followed at all times.

Live Low Voltage work shall only be carried out by a Competent
Person who has completed an appropriate course of training, been
assessed and is Authorised to do so.

Before work commences on Live Low Voltage Apparatus it shall be
visually inspected for soundness by a Competent Person. Live Low
Voltage work shall not be carried out on Apparatus which is damaged
or faulty to the extent where it has been assessed and is considered
dangerous.

Before work commences, Persons who are required to carry out work
on Live Apparatus shall remove any metallic objects such as
wristwatches, pendants, pens, etc. which could cause Danger if they
accidentally come into contact with Live conductors.

Where necessary to prevent Danger, barriers, warning notices, etc. shall
be used to prevent access to the work area by other persons.

Except where unaccompanied working has been Approved for specified
activities, no Person shall work on Live Low Voltage Apparatus unless
accompanied by another Person who shall have the necessary
competence to avoid Danger and to render and obtain assistance in the
event of an emergency.

When working on Live Low Voltage Apparatus there shall be adequate
working space and means of access, free from Danger. Suitable lighting
shall be used to illuminate the work area and the Apparatus on which
work is to be carried out.

(viii) Where necessary to prevent Danger from contact with, or between, Live

Low Voltage conductors, or between Live Low Voltage conductors and
adjacent metalwork, either:
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SP2

SP2.1

SP2.2

SP2.3

SP2.4

SP2.5

(a) insulated screening or shrouding shall be suitably arranged to
screen Live Low Voltage conductors and all metalwork adjacent to
the point of work, or

(b) work shall be carried out in accordance with an Approved
procedure.

(ix) When work is carried out on Live Low Voltage conductors either:

(a) precautions shall be taken to ensure that only one Live Low Voltage
conductor is exposed at any one time, or

(b) work shall be carried out in accordance with an Approved
procedure.

(x) Where necessary to prevent Danger, Approved insulated tools and
equipment, as appropriate, shall be used.

(xi) The appropriate Approved Personal Protection Equipment shall be
used.

(xii) Metallic sheaths of cables shall be bonded to each other with an
Approved insulated conductor before jointing and before cutting to
ensure the continuity of the electrical circuit through the sheaths.

TESTING AND ADJUSTMENTS ON LIVE LOW VOLTAGE APPARATUS

Live Low Voltage testing shall be justified by a suitable Person who can make
reasoned judgements for each job to be undertaken as required by the
Electricity at Work Regulations (NI) 1991.

Before testing commences on Live Low Voltage Apparatus it shall be visually
inspected for soundness by a Competent Person. Live testing shall not be
completed on Apparatus which is damaged or faulty, to an extent where it is
considered dangerous.

Approved insulated tools shall be used when testing and adjustments are to
be made with the Apparatus Live.

If the testing or adjustments require the removal of Live or metallic
components, the requirements of SP1 for working on Live Low Voltage
Apparatus shall be met.

Where the testing or adjustments require covers to be removed so that Low
Voltage terminals or connections which are Live, or can be made Live, are
exposed, then precautions shall be taken to prevent unauthorised access to,
or interference with, the Live Low Voltage Apparatus. Such precautions shall
include, where necessary, Personal Supervision and/or the erection of
suitable barriers and the displaying of Danger Notices.
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SP3
SP3.1

SP3.2

SP3.3

SP3.4

SP3.5

SP3.6

SP3.7

SP3.8

SP3.9

LIVE LINE WORK ON 6.6kV and 11kV OVERHEAD LINES

Live line work shall only be carried out by Persons who have been trained,
assessed and authorised for the appropriate Live line procedures.

Live line work shall only be undertaken under the Personal Supervision of an
Authorised Person.

Live line work shall be justified by an appointed Person who can make
reasoned judgements for each job to be undertaken as required by SRG 9 ‘Live
Working on the NIE High Voltage (6.6/11kv) System Safety Justification’.

Where applicable, auto-reclosing equipment on circuit breakers controlling the
circuit concerned shall be rendered and remain inoperative while Live line
working is in progress. The circuit shall not be reclosed in the event of it tripping
until the Control Person has obtained the agreement with Authorised Person
in charge of the Live line work.

Before Live line work commences, the Authorised Person shall inform the
Control Person of their intent to proceed, obtain their consent and record
appropriate details on the Live Line Working Record.

A channel of communication shall be available between the Authorised
Person and the Control Person during the course of the work.

If unexpected delays, including adverse weather, occur during the course of the
Live line work, the Authorised Person in charge of the Live line work shall
inform the Control Person and agree if the Live line work can proceed, is
suspended or is cancelled.

Where Live line work is not completed on the day it is commenced, all Persons
shall be withdrawn and the Control Person advised. Before work proceeds
again, the provisions of SP3.5 shall apply.

All tools and equipment used for Live line work shall be of an Approved type
and shall be maintained and used in an Approved manner. If Authorised
Persons are to infringe the Safety Distance during hot glove work, they shall
wear Approved insulating gloves and sleeves. All tools and equipment shall be
examined immediately prior to use and if suspected or assessed to be defective
shall not be used.

Only vehicles, equipment or Persons directly associated with the Live line work
shall be allowed in the work area. Further access to the work area by any other
persons shall only be allowed with the permission of the Authorised Person in
charge of the Live line work.
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SP3.10

SP3.11

SP3.12

SP4

SP5

On suspension or completion of Live line work, all Persons must be withdrawn
and the Control Person advised of

(i) the details of the work done (including any uncompleted works) and,
(i) that no further work is to be undertaken.

The Live Line Working Record shall be completed.
This Specialised Procedure shall be used in conjunction with,

(i) SRI 300 ‘6.6kV and 11kV Live Line Working’

(i) SRG 9 ‘Live Working on the NIE High Voltage (6.6/11kV) System Safety

Justification’

(iii) Section 1 ‘General Information’ — HV Live Line Manual

(iv) Section 2 ‘Safety Notes’ — HV Live Line Manual
Any amendments required to Section 1 ‘General Information’ or Section 2
‘Safety Notes’ of the High Voltage Live Line Manual shall be approved by
EMSAC.
NOT IN USE

NOT IN USE
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HIGH VOLTAGE SWITCHING

1 SCOPE
This Safety Rules Instruction sets down the procedures to be adopted
when carrying out High Voltage (HV) Switching operations on the
Northern Ireland Electricity System and other System(s) operated by
Northern Ireland Electricity other than under the terms of a Sanction for
Test.

2 DEFINITIONS
Terms printed in bold type (other than in headings) are as defined in the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical).
For the purpose of this Safety Rules Instruction the following additional
definition applies:
Emergency Switching - Switching by an Authorised Person without
receiving instructions from the appropriate Control Person. (Such
action shall only be taken where, in the opinion of the Authorised
Person, delay in obtaining instructions from the Control Person may
result in Danger or in serious damage to equipment where this could
lead to Danger.)

3 IDENTIFICATION
Apparatus on which Switching is to be carried out shall be readily
identifiable or have fixed to it a means of identification which will
remain effective throughout the course of the Switching.

4 DANGERS

4.1 The main Dangers to personnel Switching on the High Voltage
System are:
— Electric shock
— Burns
— Other bodily injury.
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4.2

5.1

5.2

5.3

These Dangers arise from:

(i) The operation of Apparatus or a fixed Earthing Device which
has an abnormality.

(i)  The application of earths to Live HV Apparatus.
(i)  Poorly connected and/or insecure Earthing Devices.

(iv) The incorrect sequence or method of application or removal of
portable Earthing Devices.

(v) The inadvertent earthing of Live HV Apparatus due to the loss
of control or difficulty in the handling of portable earthing
equipment.

(vi) Falling.
PREPARATION FOR SWITCHING

All HV Switching, including the application and removal of fixed and
portable Primary Earths, but excluding Emergency Switching, shall be
carried out to the instructions of the appropriate Control Person or,
provided that the requirements of Clause 5.9 are met, to the instructions
of a Person under training.

Before issuing HV Switching instructions, the Control Person shall
consult with the Control Person(s) of any System(s) which may be
affected by the proposed Switching. This consultation shall include
Persons controlling networks and systems not operated by Northern
Ireland Electricity which may be affected. Details of the above
consultation shall be recorded in the Switching log.

The sequence of instructions shall be such that all Switching causing
the Apparatus to be Isolated from all points of supply, including voltage
and auxiliary transformers and common neutral earthing equipment from
which the Apparatus may become Live, is confirmed by the
Authorised Person to the Control Person as having been completed
before the Control Person issues any earthing instructions. When
restoring Apparatus to service, the sequence of instructions shall be
such that all Switching causing Earthing Devices to be opened or
removed is confirmed by the Authorised Person to the Control Person
as having been completed before the Control Person issues any de-
isolation instructions.
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5.4

5.5

5.6

5.7

HV Switching instructions shall be given direct by a Control Person to
the Authorised Person who is going to carry out the operation or, for
the application and removal of portable Primary Earths, to the Senior
Authorised Person who is going to carry out or personally supervise
the operation, or to a Person under training provided that the
requirements of Clause 5.8 are met. If the Person receiving the
Switching instructions has any objections or queries at any stage of the
instructions, they shall raise them with the Control Person immediately.

HV Switching instructions shall be given in two parts as detailed in
Clauses 5.5.1 and 5.5.2.

5.5.1 The Control Person shall give an explanation of the objective of
the subsequent operations, including the identity and Location of
the Apparatus involved, to the Person who is going to carry out
the instruction. It is not necessary to record this part of the
instruction.

5.5.2 The Control Person shall then give the formal precise
instruction, which shall be recorded in a Switching log before
issue and shall follow a standard pattern and include:

(i) The time of the instruction.
(i) The Location at which the Apparatus operates.

(i) The name of the Person who is going to carry out the
operations.

(iv) The actual operational requirement, including identification
and nomenclature of the Apparatus involved.

This part of the instruction shall be recorded by the Control
Person in an Approved manner and the record shall also
contain the date and the signature or where appropriate an
electronic identification of the Control Person.

A Switching schedule may be used where appropriate. Where a
Switching schedule is used, instructions may be given by referring to
items enumerated in the schedule. When the schedule has been
amended, the amendment shall be read out in full and agreed before the
Switching commences.

The Person receiving the Switching instructions shall record the
instructions in a Switching log, including the name of the Control
Person. At the termination of the message the instructions shall be
read back to the Control Person in full and signed.
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5.8

5.9

When HV Switching is to be carried out by a Person under training, he
shall be under the Personal Supervision of the Authorised Person
responsible for the operations. Before Switching instructions are
issued to a Person under training, the Authorised Person responsible
for the operations shall receive from the Control Person an explanation
of the objective of the subsequent operations, including the identity and
Location of the Apparatus involved. The Control Person shall at this
stage record the name of the supervising Authorised Person
responsible for the operations. The Switching instructions shall then be
given by the Control Person direct to the Person under training and
shall be given and received in accordance with Clauses 5.5.1, 5.5.2 and
5.7 of this Safety Rules Instruction. At the termination of the Switching
instructions to the Person under training, the Control Person shall
repeat the Switching instructions to the supervising Authorised
Person responsible for the operations and obtain confirmation that they
have been recorded correctly by the Person under training or, if
appropriate, the supervising Authorised Person responsible for the
operations shall confirm to the Control Person that he had overheard
the Switching instructions issued to the Person under training and they
have been recorded correctly by the Person under training.

When HV Switching instructions are to be issued by a Person under
training he shall be under the Personal Supervision of the Control
Person responsible for the issue of such instructions. Before Switching
instructions are issued by a Person under training, the supervising
Control Person shall give to the Authorised Person who is going to
carry out the operations, an explanation of the objective of the
subsequent operations, including the identity and Location of the
Apparatus involved. The Authorised Person who is going to carry out
the operations shall at this stage record the name of the supervising
Control Person. The Switching instructions shall then be given by the
Person under training direct to the Authorised Person who is going to
carry out the operations and shall be given and received in accordance
with Clauses 5.5.1, 5.5.2 and 5.7 of this Safety Rules Instruction. The
supervising Control Person shall ensure that Switching instructions
issued by a Person under training are correct and that the instructions
read back to the Person under training by the Authorised Person who
is going to carry out the operations are as issued.
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6 HIGH VOLTAGE SWITCHING - OTHER THAN FOR EMERGENCY

CONDITIONS

6.1  After receiving HV Switching instructions, the Person carrying out the
operations shall observe the following requirements:

() He shall be deliberate, neither rushing nor causing undue delay,
and shall take nothing for granted.

(i) He shall take with him the Switching log, consulting it and checking
that he is on the correct Apparatus before taking any action.

(i) He shall then pause to consider the consequences of his proposed
action and re-check it before carrying it out.

(iv) When a switch or similar piece of Apparatus shows any signs of
abnormality, its condition shall be reported immediately to the
Control Person. When the abnormality is of such severity that the
Apparatus shall not be operated, any automatic feature shall,
where practicable, be rendered inoperative and when necessary all
persons shall be kept clear of such Apparatus, and HV Switching
shall be effected as soon as possible to remove the Apparatus
concerned from service without it being operated.

(v) After carrying out each operation he shall record the time of that
operation and check by all means readily available that it has been
satisfactorily completed.

(vi) If he has any objections or queries at any stage of the operations,
he shall raise them with the Control Person immediately.
Switching shall stop until the objections or queries are resolved.

(vii) When operating switchgear the operator shall wear the appropriate
recommended personal protective equipment (PPE).

(vii)When an overhead line earth switch is closed, he shall note the
Circuit Identification, where applicable, and add it to his
Switching instruction.

(ix) A switch shall only be unlocked immediately before being operated
and Locked in position immediately after it has been operated.

6.2 The Person carrying out the operations shall, on completion, comply
with the following requirements:

() Record the time of completion of the operation or sequence of
operations together with any Circuit Identification.
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6.3

6.4

6.5

6.6

(i) Report back to the Control Person without undue delay the
operations carried out and the time of completion and any Circuit
Identification involved.

(iii) Record the name of the Control Person.

Where isolation is effected by the opening of Isolating Devices, the
integrity of which is dependent on the presence of SFg gas at the design
pressure, the pressure of the gas shall be monitored throughout the
period of the work to ensure that the integrity of the isolation is
maintained. Any loss of gas pressure shall immediately be reported to
the appropriate Control Person who shall take the following action.

6.3.1 Where a Safety Document has been issued, the recipient shall be
informed by the Control Person and the work suspended until the
change in pressure has been investigated by a Senior
Authorised Person. Work shall not be resumed until normal
conditions are re-established, or a Senior Authorised Person
deems it safe. The Control Person shall where reasonably
practicable, also notify the Senior Authorised Person who issued
the Safety Document.

6.3.2 Where no Safety Document has been issued, any work or
proposed work shall be stopped until normal conditions have been
re-established as in 6.3.1 above.

On receiving confirmation of the completion of Switching, the Control
Person shall record the time of completion, the time of receipt, any
Circuit Identification and add his signature or electronic identification to
the record. He shall give the Person confirming completion of
Switching the time of receipt in order that he may record it. He shall
also acknowledge by repeating any relevant additional information
passed to him by the Person confirming completion of Switching.

In the event that a Switching instruction issued by the Control Person
cannot be completed, then all related uncompleted Switching
instructions shall be cancelled before any remedial action is initiated.
The time of withdrawal of the Switching instruction, together with the
names of both the Control Person and the Authorised Person shall be
recorded in the same manner as any other Switching instruction.

All recorded entries shall be legible and indelible. Records, together with
copies of Switching instructions and Switching schedules shall be
retained in accordance with SRI 600 — ‘Application of the Safety Rules’.
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6.7

6.8

6.9

7.1

7.2

7.3

8.1

8.2

Before any HV equipment on which work or testing has been carried out
is returned to service, the Competent Person clearing the Safety
Document shall confirm with the Senior Authorised Person cancelling
the Safety Document the operational condition of the HV equipment.
The Senior Authorised Person shall advise the Control Person of the
operational condition of the HV equipment.

The Control Person shall at all times update and maintain the
appropriate control diagram.

When the Control Person is aware that work or testing involves the
rearrangement of conductors he shall ensure that, when the System is
being restored, sufficient checks are carried out to prove that the
System phases out.

HIGH VOLTAGE SWITCHING - EMERGENCY CONDITIONS

Where Emergency Switching has taken place the Authorised Person
shall inform the Control Person as soon as possible after the
operations. All relevant details shall be recorded.

When a switch or similar piece of Apparatus shows any signs of
abnormality, its condition shall be reported immediately to the Control
Person. When the abnormality is of such severity that the Apparatus
shall not be operated, any automatic feature shall, where practicable, be
rendered inoperative and when necessary all persons shall be kept clear
of such Apparatus, and HV Switching shall be effected as soon as
possible to remove the Apparatus concerned from service without it
being operated.

When operating switchgear the operator shall wear the appropriate
recommended personal protective equipment (PPE).

HIGH VOLTAGE SWITCHING - FAULT CONDITIONS

When a switch opens under fault conditions, the Authorised Person
shall cancel any audible alarms and immediately report to the Control
Person the time of the switch operation and details of annunciations
together with relay indications. These details shall be recorded. If any
relay indications are not readily available to the Authorised Person, he
shall report this to the Control Person who will decide where these
indications are to be obtained. The annunciator display and relay
indications shall be recorded before re-setting the relays.

When the Control Person gives instructions to restore a circuit which
was opened under fault conditions, the Authorised Person receiving
the instructions shall ensure that the trip relays requiring manual
resetting are reset before attempting to close any circuit breaker.
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EARTHING HIGH VOLTAGE APPARATUS

FOREWORD

Earthing of high voltage apparatus is carried out as part of the safety
precautions to protect persons working on or testing such apparatus
against the effects of inadvertent re-energisation, backfeed and
induced voltages. The protection afforded by earthing is dependent
upon the combination of:

(i) The efficiency of the connection of primary earths and their
capability to carry the fault current until the electrical protective
devices operate.

(i)  The speed of operation of electrical protective devices in service
called upon to operate in such circumstances.

(i) The system voltage, voltage gradient to the point of earthing and
the fault level at the point of work.

1 SCOPE
This Safety Rules Instruction applies the principles established by the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical)
and the Safety Instructions to give guidance on the positioning of
Earthing Devices to achieve Safety from the System for personnel
requiring to work on or test High Voltage (HV) Apparatus.

2 DEFINITIONS
Terms printed in bold type (other than in headings) are as defined in
the Northern Ireland Electricity Safety Rules (Electrical and
Mechanical).

3 IDENTIFICATION
Apparatus to which an Earthing Device is to be applied shall be
readily identifiable or have fixed to it a means of identification which
will remain effective throughout the course of the application and
removal of the Earthing Device.

4 DANGERS

4.1 The main Dangers to personnel applying earths to HV Apparatus are:
— Electric shock
— Burns
— Other bodily injury.
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4.2

5.1

5.2

5.3

5.4

These Dangers arise from:
(i) The application of earths to Live HV Apparatus.
(i)  Poorly connected and/or insecure Earthing Devices.

(i) The incorrect sequence or method of application or removal of
portable Earthing Devices.

(iv) The inadvertent earthing of Live HV Apparatus due to the loss
of control or difficulty in the handling of portable earthing
equipment.

(v) Falling.
GENERAL EARTHING REQUIREMENTS

The requirements detailed below shall be met with regard to earthing
of HV Apparatus:

Primary Earths shall be applied within the Isolated zone and, where
reasonably practicable, be positioned between the point of work and all
point(s) of isolation excluding Low Voltage (LV) connections but
including, where applicable, the point of isolation from common neutral
earthing equipment.

Primary Earths shall be of adequate cross-sectional area and be
efficiently connected between earth and the Isolated HV Apparatus
so as to discharge safely the resultant fault current due to any
inadvertent energisation. Portable Primary Earths for use on exposed
busbars at substations shall have a cross-section of not less than 65
mm? (0.1 in?) copper equivalent. Portable Primary Earths for use on
overhead lines shall have a cross-section of not less than 32 mm?
(0.05 in%) copper equivalent.

Where a suitable circuit breaker or specially provided earth switch or
fixed Earthing Device is installed, it shall, where reasonably
practicable, be used to make the first earth connection and shall,
where reasonably practicable, be the last earth connection removed.

Where it is not reasonably practicable to apply a Primary Earth
between the point of work and a point of isolation, it may be placed in
an alternative position so as to have a similar electrical effect to that
which would occur if it was placed between the point of work and the
point of isolation. Such a position could be:

(i) on a permanent connection teed between the point of work and
the point of isolation at a distance not exceeding 9m (30 ft) from
the tee-point, or
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SRI 2

Ref
(i) at a point not more than 9m (30 ft) beyond the point of work from
the point of isolation, or
(i) for work on “High Voltage Metalclad Switchgear with Spouts and
Associated Withdrawable Apparatus” as detailed in SRI 3
(iv) as dictated in an alternative Approved procedure. Sl1

55 When compliance with the above requirements does not give
adequate protection from induced voltages and inadvertent backfeed
at the point of work, Drains Earths shall be applied in accordance with
an Approved procedure which may include the use of an Earthing SR A3
Schedule. SRI 4

5.6 It is not necessary to earth every part of the HV Apparatus within an
Isolated zone provided that the requirements of the Northern Ireland
Electricity Safety Rules (Electrical and Mechanical) and Safety SR A3
Instructions have been met. SI'1

5.7 The application and removal of fixed Primary Earths, including the
closing and opening of earth switches and fixed Earthing Devices
when used as Primary Earths, shall be carried out by the Authorised
Person who has received instruction from the Control Person, except
that a Person under training may carry out these functions provided
that the requirements of SRI1 - ‘High Voltage Switching’ are met.
Under the terms of a Sanction for Test, however, the recipient of the
Sanction for Test may, if specified on the Sanction for Test, remove,
replace, or instruct to be removed or replaced, fixed Primary Earths.

5.8 Portable Earthing Devices shall be examined immediately before use
by the Person responsible for the application of such Earthing
Devices. A defective portable Earthing Device shall be withdrawn
from service immediately. Portable Earthing Devices should also be
examined quarterly.

5.9 The Senior Authorised Person responsible for the earthing shall take
all reasonably practicable steps, including making arrangements with
the Control Person for switching out additional equipment if
necessary, to ensure that earthing by means of a portable Earthing
Device using an Approved pole is carried out in situations where
clearances from adjacent Live HV Apparatus are adequate to prevent
Danger, should control of the pole be lost.

5.10 As an additional precaution the Senior Authorised Person in charge
of applying portable Primary Earths shall, before doing so, ensure so
far as is reasonably practicable that adequate protective devices are in
service on busbars and circuits in the vicinity of the earthing operation,
in case of inadvertent earthing of adjacent HV Apparatus.
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5.11

5.12

5.13

5.14

5.15

Where portable Primary Earths are to be used, care shall be taken to
ensure that the points at which the portable Primary Earths are to be
applied to the HV Apparatus are of adequate capacity, so as to safely
discharge the resultant fault current due to any inadvertent
energisation after they have been secured in position.

The points of application of portable Primary Earths shall not be such
as to inhibit the operation of any protective devices or other ancillary
equipment which is in service and which may be required to operate.

The application and removal of portable Primary Earths shall be
carried out by the Senior Authorised Person who has received
instruction from the Control Person, or by a Competent Person
acting under the Personal Supervision of that Senior Authorised
Person, except that a Person under training may carry out these
functions provided that the requirements of SRI 1 - ‘High Voltage
Switching’ are met. Under the terms of a Sanction for Test, however,
the recipient of the Sanction for Test may, if specified on the
Sanction for Test, remove, replace, or instruct to be removed or
replaced, portable Primary Earths.

During the application and removal of portable Primary Earths in
substations containing open type HV Apparatus, two Persons shall
be present, one of whom shall be a Senior Authorised Person and
the other a Competent Person acting under the Personal
Supervision of that Senior Authorised Person, except that, for the
removal and re-application of portable Primary Earths under a
Sanction for Test, one Person may be the recipient of the Sanction
for Test and the other a Competent Person acting under the
Personal Supervision of the recipient of the Sanction for Test.

If the Primary Earths through which the HV Apparatus is Earthed are
not close to and visible from the points of work, the HV Apparatus
shall be Earthed by means of Drain Earths at those points of work,
unless there can be no reasonable doubt as to the correct Apparatus
to be worked on and that no Danger from inadvertent backfeed or
induction can arise at the points of work. However, in the case of
metalclad switchgear spouts, SRI 3 - ‘High Voltage Metalclad
Switchgear with Spouts and Associated Withdrawable Apparatus’ shall
apply. (The purpose of this clause is to avoid the necessity of
requiring that a Drain Earth be applied to Apparatus on one side of a
wall, e.g. when the Apparatus has a Primary Earth connected to it on
the other side of the wall, and there cannot be any possibility of error of
identification or of Danger from inadvertent backfeed or induction.)
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5.16

5.17

5.18

5.19

5.20

5.21

Portable Drain Earths shall have a cross-section of not less than:

16 mm? (0.025 in?) copper equivalent for distribution (up to 33kV) lines;
or

25 mm? (0.04 in?) copper equivalent for transmission (exceeding 33kV)
lines.

Drain Earths in connection with a Permit for Work shall be applied
and removed:

() on a distribution voltage wood pole overhead line by an
Authorised Person in accordance with the requirements of an
Approved procedure, or

(i) on all other HV Plant and Apparatus by a Competent Person in
accordance with the requirements of an Approved procedure
which may include the use of an Earthing Schedule.

Before portable Drain Earths are fitted to distribution overhead lines, a
voltage indicator shall be used to prove that it is safe to do so. The
voltage indicator shall be tested immediately before and immediately
after use. If from a point of application of portable Drain Earths the
conductors can be seen to be Earthed and visibly traced to an Earthing
Device, the use of a voltage indicator may be dispensed with.

During the application and removal of portable Drain Earths in
connection with a Permit for Work in substations containing open type
HV Apparatus, two Competent Persons shall be present, one of
whom shall be the recipient of the Permit for Work.

Drain Earths in connection with a Sanction for Test shall be applied
and removed by an Authorised Person or by a Competent Person
acting under the Personal Supervision of an Authorised Person.
The Drain Earths shall be applied and removed in accordance with
the requirements of an Approved procedure which may include the
use of an Earthing Schedule.

During the application and removal of portable Drain Earths in
connection with a Sanction for Test in substations containing open
type HV Apparatus, two Persons shall be present, one of whom shall
be an Authorised Person and the other a Competent Person.
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5.22

5.23

5.24

5.25

6.1

When either the Primary Earths or Drain Earths would prevent
access to the points of work, the HV Apparatus on which work is to be
done shall be efficiently connected to earth at the nearest points to the
points of work where access can be obtained, except as provided for in
SRl 3 - ‘High Voltage Metalclad Switchgear with Spouts and
Associated Withdrawable Apparatus’. Drain Earths shall also be
applied at the points of work and these Drain Earths may be removed
in turn when work is to be done, but each earth so removed shall be
replaced before another earth is removed.

When HV Apparatus has been disconnected from all supplies and
bodily removed from its service position, the use of Primary Earths on
that HV Apparatus is not necessary, provided that the HV Apparatus
is electrically discharged in accordance with the requirements of SRI 3
— ‘HV Metalclad Switchgear with Spouts and Associated Withdrawable
Apparatus’.

When contractors are working in High Voltage enclosures where
Drain Earths are required and which may be applied or moved by the
contractors within a defined work area, the Drain Earths may be
issued to the contractors’ nominated Competent Person and recorded
on his Permit for Work. At the discretion of the Senior Authorised
Person issuing the Permit for Work, these Drain Earths may be
issued to a Northern Ireland Electricity Competent Person who may
be supervising the work and shall then be recorded on his Permit for
Work.

When Drain Earths are required for work by contractors on overhead
lines, they shall be issued and applied in accordance with SRI 4 - ‘High
Voltage Overhead Lines’.

TYPICAL EXAMPLES OF THE APPLICATION AND POSITIONING
OF EARTHING DEVICES

Examples of the application and positioning of Earthing Devices on
HV Apparatus are given below.

Substations Containing Open Type High Voltage Apparatus

6.1.1 Before commencing work on busbars or their associated
isolators, it is generally possible to apply Primary Earths
between the point of work and point(s) of isolation using two or
three earthing positions. In some cases the most convenient
point of application may be on a spur to the busbar. This is
permissible provided the requirements of Clauses 5.11 and
5.12 are met.
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6.2

6.3

6.4

6.5

6.1.2 In some substations the layout of the busbars makes it
dangerous to apply earths between the point of work and
point(s) of isolation, because earthing positions are above
circuits which may be Live. In such situations, the
requirements of the Safety Instructions are not reasonably
practicable. To meet the requirements of the Safety Rules the
busbar shall be earthed at at least one point and, in some
cases, the most convenient point of application may be on a
spur to the busbar. This is permissible provided the
requirements of Clauses 5.11 and 5.12 are met.

Mesh Substations

When working on a mesh corner it is possible that the operation of a
switch or disconnector/isolator during maintenance will disconnect the
Primary Earth from the point of work. This is permissible provided
that the basic requirement of a Primary Earth being between the point
of work and point(s) of isolation is maintained and Danger from
induced voltages is excluded. In some cases, the most convenient
point of permissible application may be on a spur to the busbar. This
is permissible provided the requirements of Clauses 5.11 and 5.12 are
met.

Transformers and Reactors

Transformers and reactors will require to be Earthed between the
windings and all HV points of isolation, but earthing is not required on
the LV connections of transformers. Where applicable, transformers
shall also be Earthed where there is a point of isolation from common
neutral earthing equipment. In some cases, the most convenient point
of application may be on a spur to the busbar. This is permissible
provided the requirements of Clauses 5.11 and 5.12 are met. See also
SRI 6 - ‘High Voltage Transformers’.

Metalclad Withdrawable Switchgear

For the application of Earthing Devices to busbar spouts, voltage
transformer spouts and circuit spouts of metalclad switchgear - see
SRI 3 - ‘High Voltage Metalclad Switchgear with Spouts and
Associated Withdrawable Apparatus’.

Metalclad Non-Withdrawable Switchgear

Before work is commenced on any HV part of Apparatus, Primary
Earths shall be applied between the point of work and the point(s) of
isolation from the HV System. When the work requires access to the
switch compartment Primary Earths shall be applied to the incoming
circuit at a point remote from the switchgear.
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6.6 Overhead Lines

For the application of Earthing Devices to overhead lines - see SRI 4
- ‘High Voltage Overhead Lines’.

6.7 Cables

For the application of Earthing Devices to cables - see SRI 5 - ‘High
Voltage Cables'.

6.8 Capacitors

For the application of Earthing Devices to AC Filters and Capacitors -
see SRI 7 - ‘AC Filters and Capacitor Banks’.
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SRI 2
(App 1)

APPENDIX 1

NORTHERN IRELAND ELECTRICITY
SAFETY RULES (ELECTRICAL & MECHANICAL)

APPROVED PROCEDURE

SRAP 1

[Issue 1]

EARTHING HIGH VOLTAGE APPARATUS -
CONTINUOUS SECTION OF BUSBAR

SCOPE This procedure details the application of Primary Earths
on a continuous section of High Voltage busbars, where
it is agreed with the appropriate Control Person that it is
not reasonably practicable to apply Primary Earths
between the point of work and all points of isolation to the
busbar. The procedure meets the requirements of Safety
Instruction SI 1 - ‘Earthing of High Voltage Apparatus’
(Clause Sl 1.1(i)) and Clause 5.4 of Safety Rules
Instruction SRI 2 — ‘Earthing High Voltage Apparatus’.

DEFINITIONS  Terms printed in bold type (other than in headings) are as
defined in the Northern Ireland Electricity Safety Rules
(Electrical and Mechanical).

GENERAL The positioning of Primary Earths specified in this

PRINCIPLES procedure shall comply with all the General Earthing
Requirements contained within Section 5 of Safety Rules
Instruction SRI 2 - ‘Earthing High Voltage Apparatus’.
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SRI 2
(App 1)

APPLICATION When agreed with the appropriate Control Person, the
application of one Primary Earth to a continuous section
of busbar should be considered as having a similar
electrical effect to that which would occur if Primary
Earths were placed between the point of work and all
points of isolation associated with that busbar.

POSITIONING The positioning of this single Primary Earth will be
determined by the configuration of the busbar and may be
applied using a fixed or portable Earthing Device fitted:
(i) directly to the busbar, or

(i) via a closed isolator to the busbar, or

(i) on a permanent teed connection to the busbar at a
distance not exceeding 9m (30 ft) from the tee-point.
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APPENDIX 2

NORTHERN IRELAND ELECTRICITY
SAFETY RULES (ELECTRICAL & MECHANICAL)

APPROVED PROCEDURE

SRAP 2

[Issue 1]

EARTHING HIGH VOLTAGE APPARATUS -
DISTRIBUTION OVERHEAD LINES

SCOPE This procedure applies within an isolated zone where
work is at one point only. It details the application of
Primary Earths on a continuous section of High Voltage
conductors, where the Senior Authorised Person
decides that it is not reasonably practicable to apply more
than one Primary Earth between the point of work and all
points of isolation. The procedure meets the
requirements of Clause 2(ii) of Safety Rule A3 — ‘Safety
Precautions for Work on or adjacent to Plant and High
Voltage Apparatus’ and Clause 5.1 of Safety Rules
Instructions SRI 2 -‘Earthing High Voltage Apparatus’.

DEFINITIONS  Terms printed in bold type (other than in headings) are as
defined in the Northern Ireland Electricity Safety Rules
(Electrical & Mechanical).

GENERAL The positioning of Primary Earths specified in this

PRINCIPLES procedure shall comply with all the General Earthing
Requirements contained within Section 5 of Safety Rules
Instruction SRI 2 - ‘Earthing High Voltage Apparatus’.
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APPLICATION When the Senior Authorised Person decides that the

application of one Primary Earth to a continuous section
of High Voltage conductor can be considered as having
a similar electrical effect to that which would occur if
Primary Earths were fitted between the point of work and
all points of isolation associated with that conductor.

POSITIONING At least one Primary Earth shall always be fitted at the
point of work. The positioning of the Primary Earths will
be determined by the Senior Authorised Person on
consideration of the following:

(1) Work at intermediate poles: one Primary Earth
required.

(i) Work at section poles:
jumpers not to be broken — one Primary Earth
required;
jumpers to be broken — Primary Earths to be
fitted where appropriate.

(i) During fault repairs the Senior Authorised
Person shall consider the electrical continuity of
the High Voltage conductor or device and fit
additional Primary Earths where appropriate.

SAFRUL/SRI 2/1:App 2/1 SEPTEMBER 2008

SRI 2
(App 2)

Page 2 of 2



NORTHERN IRELAND ELECTRICITY
SAFETY RULES (ELECTRICAL AND MECHANICAL)

SAFETY RULES INSTRUCTION

SRI 3

[Issue 1]

HIGH VOLTAGE METALCLAD SWITCHGEAR WITH

SPOUTS AND ASSOCIATED WITHDRAWABLE APPARATUS

Contents

Dangers .....

Busbar Spouts of a Multi-Panel Switchboard ...,

Busbar Spouts of Single Panel Switchboard, Circuit and Voltage
Transformer Spouts of Multi-Panel or Single Panel Switchboards ....................

Work on Withdrawable Apparatus ..o

Work on Auxiliary EQUIPIMENT ..ottt
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4.1

HIGH VOLTAGE METALCLAD SWITCHGEAR WITH
SPOUTS AND ASSOCIATED WITHDRAWABLE APPARATUS

SCOPE

This Safety Rules Instruction applies the principles established by the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical) and
Safety Instructions to achieve Safety from the System for personnel
working on busbar spouts, voltage transformer spouts and circuit spouts
of High Voltage (HV) metalclad switchgear. It also covers working on
withdrawable Apparatus when removed from the service position.

This Safety Rules Instruction is not intended for situations where the
Apparatus to be worked on has been Isolated and Earthed by
Switching at remote Locations thus rendering the Apparatus
completely Isolated and Earthed.

DEFINITIONS

Terms printed in bold type (other than in headings) are as defined in the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical).

IDENTIFICATION

Apparatus on which work is to be carried out shall be readily identifiable
or have fixed to it a means of identification which will remain effective
throughout the course of the work.

DANGERS

The main Dangers to personnel working on or applying earths to
metalclad switchgear are:

— Electric shock
- Burns

- Other bodily injury.
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4.2  These Dangers arise from:

()  The application of Earthing Devices to Live Apparatus.

(i) The incorrect sequence and method of application or removal of
Earthing Devices.

(i)  Gaining access to Live conductors.

(iv) The incorrect sequence and method of application of the
equipment used to discharge the withdrawable Apparatus to
earth.

(v) Poorly or incorrectly fitted equipment used to discharge the
withdrawn Apparatus.

(vi) Failure to adequately contain or dissipate stored energy.

5 BUSBAR SPOUTS OF A MULTI-PANEL SWITCHBOARD
5.1  Work Without Using Metalclad Switchgear Movable Earths

When work is to be carried out on the busbar spouts without using

Metalclad Switchgear Movable Earths the following operations shall

be carried out in strict sequence:

() The section of busbars associated with the busbar spouts on
which work is to be carried out shall be Isolated from all points of
supply, including voltage transformers, from which it can be made
Live, and the isolation arrangements Locked with a Safety Lock
and Caution Notices affixed.

(i) The shutters of spouts which are, or may become, Live shall be
Locked shut with a Safety Lock. Means of access to all other
spouts shall also be Locked shut with a Safety Lock, except for
the busbar spouts on which work is to be carried out and the
busbar spouts of one other panel on the Isolated section at which
the Primary Earths are to be applied.
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5.2

(i)

(iv)

v)
(vi)

(Vi)

The busbar spouts of the panel at which Primary Earths are to be
applied shall be checked by means of an Approved voltage
indicator to verify that they are safe to earth. The indicator itself
shall be tested immediately before and immediately after the
verification. The Primary Earths shall then be applied at this
panel and, if reasonably practicable, shall be Locked with a Safety
Lock in the Earthed position. The insertion of the hand or any tool
into contact spouts for the purpose of applying Primary Earths is
forbidden.

Danger Notices shall be attached where applicable on, or
adjacent to, the Live Apparatus at the limits of the work area.

A Permit for Work shall be issued.

Work on the busbar spouts shall then be carried out under the
Personal Supervision of an Authorised Person who shall prove
each spout at or near zero potential by means of an Approved
voltage indicator immediately before the spout is worked on. The
voltage indicator itself shall be tested immediately before and
immediately after use.

If it is necessary to carry out work on the spouts of the panel at
which the Primary Earths have been applied, then after the work
on the available busbar spouts has been completed, the Permit
for Work shall be cleared and cancelled and the Primary Earths
removed. Primary Earths shall be applied on the busbar spouts
of another panel on the Isolated section of busbar in accordance
with (iii) above. The procedure described in (v) and (vi) above
shall then be carried out.

Work Using Metalclad Switchgear Movable Earths

When work is to be carried out on the busbar spouts using Metalclad
Switchgear Movable Earths, the following operations shall be carried
out in strict sequence:

(i)

The section of busbars associated with the busbar spouts on
which work is to be carried out shall be Isolated from all points of
supply, including voltage transformers, from which it can be made
Live, and the isolation arrangements Locked with a Safety Lock
and Caution Notices affixed.
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(i)  The shutters of spouts which are, or may become, Live shall be
Locked shut with a Safety Lock. Means of access to all other
spouts shall also be Locked shut with a Safety Lock, except for
the busbar spouts on which work is to be carried out and the
busbars spouts of one other panel on the Isolated section at
which the Primary Earths are to be applied.

(i)  The busbar spouts of the panel at which Primary Earths are to be
applied shall be checked by means of an Approved voltage
indicator to verify that they are safe to earth. The indicator itself
shall be tested immediately before and immediately after the
verification. The Primary Earths shall then be applied at this
panel and, if reasonably practicable, shall be Locked with a Safety
Lock in the Earthed position. The insertion of the hand or any tool
into contact spouts for the purpose of applying Primary Earths is SR A3
forbidden. SI'1

(iv) The busbar spouts on which work is to be carried out shall be
checked by means of an Approved voltage indicator to verify that
they are safe to earth. The indicator itself shall be tested
immediately before and immediately after the verification.
Metalclad Switchgear Movable Earths shall then be applied to
all phases at the points of work.

(v) Danger Notices shall be attached where applicable on, or
adjacent to, the Live Apparatus at the limits of the work area.

(vi) A Permit for Work shall be issued. SR A3

(vii) To enable the work to be carried out, the Competent Person who
is to carry out the work may remove the Metalclad Switchgear
Movable Earths one phase at a time. Each phase earth so
removed shall be replaced by the Competent Person before
another phase earth is removed.

(vii) If it is necessary to carry out work on the spouts of the panel on
which the Primary Earths have been applied, then after the work
on the available busbar spouts has been completed, the Permit
for Work shall be cleared and cancelled and the Primary Earths
removed. Primary Earths shall be applied on the busbar spouts
of another panel on the Isolated section of busbar in accordance
with (iii) above. The procedure described in (iv), (v), (vi) and (vii)
above shall then be carried out.
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6.1

BUSBAR SPOUTS OF SINGLE PANEL SWITCHBOARD, CIRCUIT
AND VOLTAGE TRANSFORMER SPOUTS OF MULTI-PANEL OR
SINGLE PANEL SWITCHBOARDS

Work Without Using Metalclad Switchgear Movable Earths

When work is to be carried out on circuit spouts, voltage transformer
spouts and single panel busbar spouts without using Metalclad
Switchgear Movable Earths, the following operations shall be carried
out in strict sequence:

0

(ii)

(i)

(iv)

(v)

(vi)

The spouts on which work is to be carried out shall be Isolated
from all points of supply from which the spouts can be made Live
and, where practicable, the isolation arrangements Locked with a
Safety Lock and Caution Notices affixed.

The shutters of spouts which are, or may become, Live shall be
Locked shut with a Safety Lock. Shutters of spouts on which work
is not to be done shall also be Locked shut with a Safety Lock.

The spouts on which Primary Earths are to be applied shall be
checked by means of an Approved voltage indicator to verify that
they are safe to earth. The voltage indicator itself shall be tested
immediately before and immediately after the verification. Primary
Earths shall be applied at each point of work and, where
practicable, at all points of isolation except where such a point of
isolation is on the Low Voltage side of a transformer. Insertion of
the hand or any tool into contact spouts for this purpose is
forbidden. If reasonably practicable, all Primary Earths shall be
Locked with a Safety Lock in the Earthed position.

Where the work to be carried out will involve the removal of the
Primary Earths at the point of work, then before a Permit for
Work is issued alternative Primary Earths shall be applied as
close as is reasonably practicable to the point of work. However, if
alternative Primary Earths cannot be applied, then whilst this
work is in progress no other work shall be carried out on the circuit
connected to the spouts being worked on. When Danger from
induced voltages or inadvertent backfeed could arise during the
course of the work, Drain Earths shall be applied as near as
practicable to the point of work where access to the conductors
can safely be obtained.

Danger Notices shall be attached where applicable on, or
adjacent to, the Live Apparatus at the limits of the work area.

A Permit for Work shall be issued.
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6.2

(vii) Work on the spouts shall then be carried out under the Personal

Supervision of an Authorised Person who shall prove each
spout contact at or near zero potential by means of an Approved
voltage indicator immediately before the spout is worked on. The
voltage indicator itself shall be tested immediately before and
immediately after the verification.

Work Using Metalclad Switchgear Movable Earths

When work is to be carried out on the circuit spouts, voltage transformer
spouts and single panel busbar spouts using Metalclad Switchgear
Movable Earths, the following operations shall be carried out in strict
sequence:

(i

(if)

(i)

(iv)

v)

The spouts on which work is to be carried out shall be Isolated
from all points of supply, including voltage transformers, from
which the spouts can be made Live and, where practicable, the
isolation arrangements Locked with a Safety Lock and Caution
Notices affixed.

The shutters of spouts which are, or may become, Live shall be
Locked shut with a Safety Lock. Shutters of spouts on which work
is not to be done shall also be Locked shut with a Safety Lock.

The spouts on which Primary Earths are to be applied shall be
checked by means of an Approved voltage indicator to verify that
they are safe to earth. The indicator itself shall be tested
immediately before and immediately after the verification. Primary
Earths shall be applied to the circuit at each point of work and,
where practicable, at all points of isolation except where such a
point of isolation is on the Low Voltage side of a transformer.
Insertion of the hand or any tool into contact spouts for this
purpose is forbidden.

On the spouts on which work is to be carried out, the Primary
Earths shall be replaced by Metalclad Switchgear Movable
Earths.

If there are no other Primary Earths left on the circuit connected
to the spouts being worked on, then while this work is in progress
no other work shall be carried out on that circuit. Where Danger
from induced voltages or inadvertent backfeed could arise during
the course of the work, Drain Earths shall be applied as near as
practicable to the point of work where access to the conductors
can safely be obtained.
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(vi) Danger Notices shall be attached where applicable on, or
adjacent to, the Live Apparatus at the limits of the work area. SR A3

(vii) A Permit for Work shall be issued.

(viii) To enable the work to be carried out, a Competent Person may
remove the Metalclad Switchgear Movable Earths one phase at
a time. Each phase earth so removed shall be replaced by the
Competent Person before another phase earth is removed.

7 WORK ON WITHDRAWABLE APPARATUS

Where it is necessary to electrically discharge withdrawn HV
Apparatus to earth the following requirements shall be met:

() Immediately after the withdrawal of the Apparatus from the
service position, and before any locks and Caution Notices are
affixed, the Authorised Person shall discharge to earth the
withdrawn Apparatus.

(i)  The equipment used for discharging the withdrawn Apparatus to
earth shall have an insulated flexible conductor with a cross-
section of not less than 2.5 mm? copper equivalent with a clamp
at the earth-end and an insulated probe at the other.

(i) The earth-end of the equipment shall be attached to metal which
is electrically bonded to earth before the insulated probe is
applied to each of the electrically conducting parts.

After withdrawable Apparatus has been removed from its service
position and where appropriate electrically discharged to earth, a Safety
Document is unnecessary for the purpose of working on the
Apparatus. If required, a Limited Work Certificate may be issued to
confirm oral instructions. The Senior Authorised Person shall ensure
that the means of access to any available spout in the switchroom which
is, or shall be considered to be, Live has been Locked shut with an
operational lock. Where applicable, action shall to taken to contain or
dissipate any stored energy, the release of which could give rise to
Danger.

8 WORK ON AUXILIARY EQUIPMENT

When work is to be carried out on auxiliary equipment, such as a circuit
breaker truck, voltage transformer truck, relay, control or other
equipment associated with Live High Voltage metalclad switchgear and
there is a need to specify restriction on the access to be granted, a
Limited Work Certificate shall be issued.
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HIGH VOLTAGE OVERHEAD LINES

1 SCOPE

This Safety Rules Instruction applies the principles established by the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical) and
the Safety Instructions to achieve Safety from the System for
personnel requiring to carry out work on High Voltage (HV) overhead
line Apparatus. Reference is also made to line patrols.

To prevent Danger from leakage currents on unearthed poles or
structures supporting Live HV Apparatus it is deemed adequate, that
precautions are taken before touching unearthed poles or structures
above 3.7m (12 ft) from ground level along with precautions taken to
reduce the possibility of Danger from leakage currents caused by any
work being carried out.

The likelihood of insulators and/or associated equipment failing of their
own accord during work above 3.7m (12 ft) is considered to be outside
the area of probability indicated by the word “adequate” above. Work-
related precautions therefore will be adequately covered by the
application of the Northern Ireland Electricity Safety Rules (Electrical
and Mechanical), related Safety Rules Instructions and Approved
procedures.

Work on Apparatus (conductors, insulators and fittings) of Live circuits
is outside the scope of this document and is covered by Specialised
Procedures SP 3, SP 4 & SP 5 in the Safety Rules Handbook.

Attachments 1 and 2 to this Safety Rules Instruction give in detail the
requirements for applying and removing portable Drain Earths to meet
certain work situations. The requirements of the Attachments apply
equally to multi-circuit working and to single circuit working.

When work is adjacent to Live overhead lines then consideration should
also be given to Section 11 of the Overhead Line Manual.

2 DEFINITIONS
Terms printed in bold type (other than in headings) are as defined in
the Northern Ireland Electricity Safety Rules (Electrical and

Mechanical).

For the purpose of this Safety Rules Instruction the following additional
definition applies:

Work — Any activity that involves Persons changing, moving or making
adjustments to (erection or lowering) Plant or Apparatus.
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Working Party - The Persons under the Supervision of a Competent
Person or an Authorised Person and includes a Competent Person
or Authorised Person when working by himself. A Working Party
may also include a person working under the Personal Supervision
of a Competent Person.

3 IDENTIFICATION

Apparatus on which work is to be carried out shall be readily identifiable
or have fixed to it a means of identification which will remain effective
throughout the course of the work. SR A8

4 DANGERS

4.1 The main Dangers to personnel working on overhead lines are:
—  Electric shock
— Burns
—  Other bodily injury.

4.2  These Dangers arise from:

(i) Personnel mistaking that part of High Voltage Apparatus on
which it is not safe to apply an Earthing Device or work, for that
on which it is safe to do so, thus inadvertently infringing Safety
Distance.

(i) Inadequate precautions to suppress or safely discharge any
induced or other impressed voltages in the conductors and
associated fittings.

(iii) Falling.

(iv) Breakdown of the insulation on Live Apparatus which is
supported on an unearthed pole or structure.

5 GENERAL REQUIREMENTS FOR WORK ON TOWERS, POLES AND
HIGH STRUCTURES

5.1 All Persons working on towers, poles and high structures shall wear
and make proper use of Approved safety harnesses, fall arrest systems
and other safety equipment and clothing which is provided for their
safety and protection. This equipment shall be examined by the user on SR C2
each occasion before use. (C2.1.2)

5.2  Any Person working on a tower, pole or high structure shall be in visual
range of at least one other Person. All Persons concerned shall be
conversant with rescue procedures.
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Before any wood pole is climbed, it shall be inspected and sounded.
Any pole or structure, the stability of which is in doubt due to decay,
damage, defective foundation or other causes, shall not be climbed
without the permission of the Competent Person in charge. He shall
decide whether the pole or structure requires to be supported by
Approved means and restrict as necessary the number of Persons
climbing the pole or structure. Alternatively, access to the top of the
pole or structure shall be provided by Approved means independent of
the pole or structure.

Where a Person is working on a tower, pole or high structure, no work
shall be carried out which may affect the stability of the tower, pole or
high structure.

The release of tension in, and the lowering of, conductors and stays will
be carried out in a controlled manner

WORK ON OVERHEAD LINE CONDUCTORS, INSULATORS AND
FITTINGS

Single or Multiple Circuit HV Overhead Lines Where All Circuits are
to be Isolated and Earthed

6.1.1 Where work on overhead conductors, insulators or associated
fittings is to be carried out, all circuit(s) shall be Isolated,
including all possible backfeeds from transformers of an
interconnected System, and all voltage and auxiliary
transformers and common neutral earthing equipment from
which the overhead conductors or associated fittings on which
work is to be done may become Live. Primary Earths shall be
applied where reasonably practicable between the point of work
and all points of HV Isolation including where applicable the
point of Isolation from common neutral earthing equipment.
Where it is not reasonably practicable to apply Primary Earths
between the point of work and all points of HV Isolation, the
requirements of SRI 2 - ‘Earthing High Voltage Apparatus’
(Clause 5.4) shall be met.

6.1.2 Before issuing a Permit for Work, the Senior Authorised
Person shall identify the circuit(s) to be worked on and, where
fitted, check the Circuit Identification colours/symbols. When
informing the Control Person of the details of the Permit for
Work he shall confirm the Circuit Identification, if applicable.
Where Circuit Identification colours/symbols are not fitted, the
circuits(s) shall be identified at the point of work.
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6.1.5

6.1.6

6.1.7
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The Senior Authorised Person shall determine whether
portable Drain Earths are required and, if so, specify the
requirements for their application on the Permit for Work or
Earthing Schedule.

The Senior Authorised Person shall issue a Permit for Work
to the Competent Person in charge of each Working Party and
shall ensure that the recipient knows the exact location of the
places where the Working Party is or may be required to carry
out work under the Permit for Work. Refer also to Safety Rules
Guidance SRG 2 — ‘Complex Planned Work - Setting Persons to
Work’.

The Senior Authorised Person issuing the Permit for Work
shall also issue to the recipient the following items:

() Where Circuit Identification plates are fitted, sufficient
Circuit Identification wristlets for each member of the
Working Party.

(i) Sufficient green flags and Circuit Identification staffs which
fit the sockets or brackets on the towers, poles or structures
to be climbed, where appropriate.

(i) Subject to Clause 6.1.3, sufficient portable Drain Earths
and, where provided, an associated Earthing Schedule to
meet the requirements of the appropriate earthing Scheme
detailed in Attachment 2.

(iv) The keys to any locks on the gates of the anti-climbing
guards of the towers to be climbed.

The recipient of the Permit for Work shall ensure that for each
circuit to be worked on, where applicable, a Circuit
Identification staff and flag is fitted to the appropriate socket or
bracket on each tower, pole or structure to be climbed, and that
each Person is in possession of a Circuit Identification wristlet
before allowing that Person to climb the tower, pole or structure.

Each Person climbing the tower, pole or structure shall, where
applicable:

(i) check that the green flag and Circuit Identification staff are
fitted correctly;

(i) wear the Circuit Identification wristlet in such a manner that
it will at all times be readily visible to him whilst climbing;
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6.1.8

6.1.9

6.1.10

6.1.11

6.1.12

6.1.13
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(iii) ensure that the wristlet matches the Circuit Identification
on the circuit on which he is to work.

When portable Drain Earths are specified on the Permit for
Work then, before work commences on the circuit(s), an
Authorised Person or a Competent Person under the
Personal Supervision of an Authorised Person shall, where
reasonably practicable, prove by means of an Approved voltage
indicator that it is safe to apply the Drain Earths. The voltage
indicator shall be tested immediately before and immediately
after use. If, from the point of application of portable Drain
Earths, the conductors can be seen to be Earthed and visibly
traced to an Earthing Device, use of a voltage indicator may be
dispensed with.

When Drain Earths are being fitted on a distribution overhead
line the Authorised Person shall ensure that the Drain Earths
are fitted to all conductors in accordance with SRI 4 Att.1. When
Drain Earths are being fitted to any other overhead line
construction type a Competent Person shall ensure that the
Drain Earths are fitted to all conductors (which includes the sub-
conductors of all phases, if appropriate) at the points specified on
the Permit for Work and any Earthing Schedule.

The Authorised Person(s) or Competent Person(s) fitting and
removing the Drain Earths shall do so in the manner instructed
by Safety Instruction Sl 1 in order to avoid Danger.

The Authorised Person(s) or Competent Person(s) fitting and
removing the Drain Earths shall be under the observation of
another Competent Person who shall be able to warn that
Person(s) of any possible infringement of Safety Distance.

Drain Earths and, where fitted, Circuit Identification staffs and
flags shall remain in position throughout the progress of the work
on the tower, pole or structure. Drain Earths shall be removed
on completion of the work only after all other members of the
Working Party have descended the tower, pole or structure.

On completion of the work the recipient of the Permit for Work

shall ensure that all Drains Earths have been removed before
he clears the Permit for Work.
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6.2 Double Circuit HV Overhead Lines With One Circuit Live

6.2.1 Work on a double circuit line with one circuit Live may be carried
out only on those towers, poles or structures with Circuit
Identification plates and sockets or brackets.

6.2.2.

SAFRUL/SRI 4/2

The work may be carried out by a Competent Person provided
that the following precautions are taken in addition to those of
Section 6.1, except that the requirements of Clauses 6.1.1, 6.1.8
and 6.1.9 only apply to the circuit to be worked on:

(i)

(if)

(i)

(iv)

The work carried out on the Isolated circuit shall be such
that there is no possibility of infringement of Safety
Distance.

At tee-off, terminal and large angle towers, poles and
structures, reduced clearance to Live conductors can occur.
When work is being carried out on such supports the Senior
Authorised Person preparing the Permit for Work shall
decide what special arrangements are to be undertaken and
whether the work shall be carried out under the Personal
Supervision of an Authorised Person.

The recipient of the Permit for Work shall at the point of
work personally identify the circuit to be worked upon. He
shall ensure that Circuit Identification staffs and flags are
placed in the sockets on the lIsolated circuit side of the
towers, poles or structures.

No Person shall, at a point more than 3.7m (12 ft) from
ground level, touch any unearthed pole or structure
supporting Live High Voltage Apparatus unless the
unearthed metalwork has been tested by means of an
Approved instrument or the requirements of Section 10 of
this SRI are met. The testing shall be carried out by the
recipient of the Permit for Work or a Competent Person
under his Personal Supervision.

DECEMBER 2017
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(v) The recipient of the Permit for Work shall ensure that red
pennants are fixed to draw attention to the Danger from the
Live circuit. In the case of steel towers the pennants shall
be fixed to the crossarms supporting the conductors not to
be worked on, at the junction of these crossarms with the
tower body. In the case of wood poles the pennants shall be
fixed at the centre of the horizontal members of the bracing
panel(s) and crossarms. The pennants shall remain in
position until all work on the tower or pole has been
completed and be removed after removal of the Drain
Earths.

(vi) The Competent Person(s) fixing and removing red
pennants shall be under the observation of another
Competent Person who shall be able to warn that
Person(s) of any possible infringement of Safety Distance.

(vii) The recipient of the Permit for Work shall ensure that
Drains Earths are fitted to any unearthed metalwork on the
tower, pole or structure in accordance with the appropriate
Attachment.

Quadruple Circuit HV Overhead Lines With One or More Circuits
Live

Work may be carried out by a Competent Person on either circuit on
one side of the tower, provided the requirements of Section 6.2 are
applied to both those circuits.

WORK ON TOWERS, POLES AND STRUCTURES SUPPORTING
LIVE HV CONDUCTORS WHERE THE WORK DOES NOT REQUIRE
CONTACT WITH ANY CONDUCTORS, INSULATORS OR
ASSOCIATED FITTINGS (EXCLUDING WORK ON EARTH WIRES)

Painting, inspection and other work on towers, poles or structures not
involving contact with conductors, insulators or associated fittings shall
only be carried out under the conditions given below.
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7.1 A Competent Person may have access, without a Safety Document,
below any conductor on any tower, pole or structure carrying Live HV
conductors provided no part of the body, conducting equipment or tool
extends beyond:

0) 4.6m (15ft) above ground level, in the case of a tower; or

(i) 3.7m (12 ft) above ground level, in the case of a pole; and

provided that Safety Distance is not infringed. In assessing Safety

Distance consideration shall be given to insulator and conductor

movement due to wind conditions.

7.2  Work may be carried out above the positions specified in Clause 7.1 or
where there may be a risk of infringing Safety Distance, provided the
following precautions are taken:

() A Limited Work Certificate shall be issued.

(i) The Safety Distance shall not be infringed.

(i) At tee-off, terminal and large angle towers, poles and structures,
reduced clearance to Live conductors can occur. When work is
being carried out on such supports, the Senior Authorised
Person preparing the Limited Work Certificate shall decide
what special arrangements are to be undertaken and whether
the work shall be carried out under the Personal Supervision of
an Authorised Person.

(iv)  No Person shall, at a point more than 3.7m (12 ft) from ground
level, touch any unearthed pole or structure supporting Live
High Voltage Apparatus unless the unearthed metalwork has
been tested by means of an Approved instrument or the
requirements of Section 10 of this SRI are met. The testing shall
be carried out by the recipient of the Limited Work Certificate or
a Competent Person under his Personal Supervision.

(V) Where there is a risk of infringing Safety Distance the Senior
Authorised Person preparing the Limited Work Certificate
shall specify the position at which red pennants or limit markers
shall be fixed to define the limits of access. The recipient of the
Limited Work Certificate shall ensure that before any Person is
allowed to start work the red pennants or limit markers have
been so fixed.

SAFRUL/SRI 4/2 DECEMBER 2017

SRI 4
Ref

SR A2

SR A3

SR A2

SR A2

SR A2

SR A2

Page 10 of 14



ONCE PRINTED THIS IS AN UNCONTROLLED DOCUMENT SRI 4
Ref

(vi)  The Competent Person(s) fixing and removing the pennants or
limit markers and carrying out the work shall be under the
observation of another Competent Person who shall be able to
warn that Person(s) of any possible infringement of Safety
Distance. SR A2

(viiy  The step bolts of steel towers may be used, provided that Safety
Distance to any part of the climber's body, or anything being
carried, is not infringed. Where the appropriate Safety Distance
cannot be maintained whilst using step bolts, climbing shall be
within the body of the tower or on the face of the tower at right
angles to the conductors.

(vii) In assessing Safety Distance, consideration shall be given to
insulator and conductor movement due to wind conditions.

8 WORK ON EARTH WIRES

8.1 Work on earth wires involving the erection or lowering of the wires, or
any other work likely to cause a significant increase in the normal sag of
the earth wire in any span, should only be carried out with all associated
circuits Isolated and Earthed. Where, due to special circumstances, it
is not possible to isolate and earth all associated circuits, the work shall
be carried out in accordance with the appropriate Method Statement.

8.2  For any work other than that referred to in Clause 8.1 and where Safety
Distance can be maintained, the work shall be carried out under a
Limited Work Certificate. Any restrictions shall be stated on the
Limited Work Certificate and include the requirement that, during the
course of such work, the connection to earth and the electrical continuity
of the earth wire at the point of work are maintained. SR A3

8.3 In assessing Safety Distance, consideration shall be given to insulator
and conductor movement due to wind conditions.

8.4  Step bolts may be used provided that Safety Distance to any part of the
climber's body, or anything being carried, is not infringed. Where the
appropriate Safety Distance cannot be maintained whilst using step
bolts, climbing shall be within the body of the tower or on the face of the
tower at right angles to the conductors.

8.5 At tee-off, terminal and large angle towers, poles and structures,
reduced clearances to Live conductors can occur. When work is being
carried out on such supports, the Senior Authorised Person preparing
the Limited Work Certificate shall decide what special arrangements
are to be undertaken and whether the work shall be carried out under
the Personal Supervision of an Authorised Person. SR A2
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LINE CROSSINGS

Where new conductors are to be run over or under an existing overhead
line, the line shall either be Isolated and Earthed or other adequate
precautions as detailed in the appropriate Method Statement shall be
taken to prevent Danger during the running out and permanent securing
of the new conductors. When an HV overhead line has been Isolated
and Earthed, a Permit for Work shall be issued.

Where existing conductors cross over or under a Live HV overhead line,
and are to be unbound from the insulator or released from the
terminations for lowering or other purposes, the overhead line shall be
Isolated and Earthed, or other adequate precautions as detailed in the
appropriate Method Statement shall be taken to prevent Danger, during
the period the conductors are not permanently secured. When an HV
line has been Isolated and Earthed, a Permit for Work shall be
issued.

When disconnecting conductors or fittings on transmission voltage lines,
which cross over or under a Live overhead line, the precautions detailed
in the appropriate Method Statement shall be taken.

Method Statements in 9.1 and 9.2 shall be in accordance with Section
11 of the Overhead Line Manual.

PROCEDURE FOR PREVENTION OF DANGER FROM LEAKAGE
CURRENTS ON UNEARTHED POLES OR STRUCTURES
SUPPORTING LIVE HV APPARATUS

Before touching an unearthed pole or structure above 3.7m (12 ft) from
ground level, all insulators, fittings and steelwork supporting Live HV
Apparatus shall be visually inspected for signs of damage or distress
which may give rise to Danger from leakage currents.

If such signs are found, or suspected, climbing shall be suspended and
the signs of damage or distress reported immediately to a Senior
Authorised Person. The Senior Authorised Person shall assess the
degree of suspected damage or distress and decide if climbing above
3.7m (12 ft) on that pole or structure can be allowed with the HV
Apparatus Live.
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If such climbing is not allowed, then climbing above 3.7m (12 ft) shall
only be allowed on that pole or structure when the HV Apparatus has
been proved to be not Live. Where practicable, in order to prove that
the HV Apparatus is not Live at the point of climbing, it shall be
checked by means of an Approved voltage indicator. If this entails
climbing above 3.7m (12 ft) then the checking shall be carried out at the
nearest pole or structure on the same line, where visual inspection
indicates that the pole or structure is safe to climb.

When work is carried out above 3.7m (12 ft) on an unearthed pole or
structure it shall be carried out in accordance with the Northern Ireland
Electricity Safety Rules (Electrical and Mechanical) and related Safety
Rule Instructions and Approved procedures.

11 CESSATION OF WORK
If a Working Party leaves a line at any time then, before work is re-
started, the recipient of the Safety Document shall identify the line,
shall verify that the Drain Earths are in position and shall re-instruct the
Working Party on the work covered by the Safety Document.

12 COMPLETION OF WORK
Anti-climbing devices shall be secured when work is completed or when
Persons have descended from the tower, pole or structure and the site
is left unattended.

13  ADVERSE WEATHER CONDITIONS
In the event of, or the near approach of, a lightning storm, all work on
overhead lines shall cease immediately the Working Party shall sign off
the sign on sheet. The Control Person shall be informed and, as
appropriate, he shall inform other Persons who could be exposed to
Danger from the lightning.
When putting Persons back to work agreement shall be reached with
the Control Person and precautions should be checked. The Working
Party shall sign back onto the sign on sheet.

14 PATROLS

14.1 A Person shall not patrol an overhead line alone when visibility is
dangerously impaired by fog or snow or when snowdrifts or similar
hazards exist.

14.2 If overhead lines are to be patrolled during the hours of darkness, use
shall be made of suitable lighting equipment.
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15 WORK ON CONDUCTORS OF AN OVERHEAD LINE WHICH IS NOT
PART OF THE SYSTEM

15.1 Where work is to be carried out on the conductors of an overhead line
which has never been connected to the System, or where an overhead
line can be seen to be permanently disconnected from the System and
there is no hazard from any adjacent part of the System, precautions
shall be taken to suppress and safely discharge any atmospherically
induced or other impressed voltages in the conductors and associated
fittings.

15.2 The Competent Person in charge of the Working Party shall ensure
that Earthing Devices similar to Drain Earths are applied to the
conductors before work commences, or as soon as practicable after
new conductors have been run out, and that these Earthing Devices
remain in position for the duration of the work.

15.3 On completion of work the Competent Person in charge of the Working
Party shall ensure that the Earthing Devices are removed.

SAFRUL/SRI 4/2 DECEMBER 2017 Page 14 of 14



11

3.1

3.2

ONCE PRINTED THIS IS AN UNCONTROLLED DOCUMENT

ATTACHMENT 1
[Issue 2]
TO

SAFETY RULES INSTRUCTION SRI 4

FITTING AND REMOVAL OF PORTABLE DRAIN EARTHS
ON WOOD POLE TYPE OVERHEAD LINES

SCOPE

This Attachment details the requirements for the placing of portable
Drain Earths in preparation for work on wood pole type distribution and
transmission lines. These requirements may be supplemented if
considered necessary in particular job circumstances. In complying with
these requirements, the relevant Clauses of SRI 4 - ‘High Voltage
Overhead Lines’ and SRI 22 — ‘Backfeeds from Other Sources’ shall be
met.

DEFINITIONS

Terms printed in bold type (other than in headings) are as defined in
the Northern Ireland Electricity Safety Rules (Electrical and
Mechanical).

GENERAL REQUIREMENTS FOR DRAIN EARTHS
Portable Drain Earths shall have a cross-section of not less than:

16 mm? (0.025 in2) copper equivalent for distribution (up to 33kV) lines;
or

25 mm? (0.04 in2) copper equivalent for transmission (exceeding 33kV)
lines.

Before portable Drain Earths are fitted to distribution overhead lines, an
Approved voltage indicator shall be used to prove that it is safe to do
so. The voltage indicator shall be tested immediately before and
immediately after use. If, from a point of application of portable Drain
Earths, the conductors can be seen to be Earthed and visibly traced to
an Earthing Device, the use of a voltage indicator can be dispensed
with.
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Where practical a Drain Earth shall be fitted at the point of work unless
a Primary Earth is fitted at that point, or the conductors can be seen to
be continuous from the point of work to a previously applied Earthing
Device. Where this is not practical a Drain Earth shall be fitted at the
nearest practical point within the Isolated and Earthed zone defined on
the Permit For Work. Where a customer’s installation remains
connected to the conductors, a Drain Earth shall be fitted and
maintained between that customer’s installation and the point of work
unless a Primary Earth is fitted at that position.

If the Authorised Person decides that:

0] it is not reasonably practicable to apply more than one Drain
Earth between the point of work and connected customer
installations,

and

(i)  where the application of one Drain Earth to a continuous
section of High Voltage conductor can be considered as
having a similar electrical effect to that which would occur if
Drain Earths were fitted between the point of work and
customer’s installations connected to that conductor,

then Drain Earths shall be positioned as determined by the
Authorised Person on consideration of the following:

(&) Work at intermediate poles; one Drain Earth required

(b)  Work at poles carrying jumpers:
jumpers not to be broken — one Drain Earth required;
jumpers to be broken — Drain Earths to be fitted as required
in Clause 3.5 below.

Where conductors are to be disconnected, portable Drain Earths shall
be fitted on each side of the intended break before the conductors are
disconnected. Where conductors are to be reconnected across an
existing break, portable Drain Earths shall be fitted on each side of the
break before the conductors are reconnected.

Where line conductors are to be let down, portable Drain Earths shall
be fitted to the conductors at the nearest support where the conductors
are still secured to the insulators.

On poles with insulated conductors, portable Drain Earths shall be
fitted at the nearest practicable point under the Personal Supervision
of an Authorised Person.
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4 EXAMINATION OF PORTABLE DRAIN EARTHS PRIOR TO FITTING

4.1 The Person responsible for fitting the portable Drain Earth shall
examine the equipment for defects immediately before use. Particular
attention should be given to the integrity of the flexible conductors at the
compression terminals. Equipment found to be defective shall not be
used.

4.2  All bolted connections shall be checked and tightened if necessary.

5 FITTING AND REMOVAL OF PORTABLE DRAIN EARTHS ON
DISTRIBUTION LINES

5.1 The Person should attach a 12mm (*z in) diameter rope to his safety
harness and climb the pole to a position such that the portable Drain
Earth can be fitted without encroaching on the Safety Distance. The
rope should be controlled by a Person at ground level to ensure that it
does not encroach on Safety Distance.

5.2  The Person should ensure that his fall arrest system and/or pole strap
are secured on the pole before raising the portable Drain Earth by
means of the rope. The rope should be controlled by a Person at
ground level to ensure that neither it nor the equipment encroaches on
Safety Distance during the raising.

5.3  For poles with unearthed steelwork, a connection to earth shall first be
made. This shall be achieved by inserting a minimum of one earth
spike of the portable Drain Earth into the ground to a minimum depth of
300mm at a minimum distance of 3m (10 ft) from the base of the pole.

5.4  For poles with Earthed steelwork, the permanent earth lead on the pole
may be used as an alternative to the arrangement in Clause 5.3,
provided the integrity of the fixed earthing is checked and complies with
Policy Documents 2/011 B — Earthing of 11kV and 6.6kV Ground
Mounted Distribution Substations and 2/011 C — Earthing of 11kV and
6.6kV Pole Mounted Substations and Pole Mounted Equipment.

5.5 The conductor clamps of the portable Drain Earth are then attached
and tightened onto each phase conductor in turn. On single phase
lines, the third conductor clamp shall also be fitted to one of the phase
conductors.

5.6  The portable Drain Earths shall not be removed until after the work on
the pole is completed.

5.7  The removal of portable Drain Earths shall be carried out in the reverse
order to fitting.
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6 FITTING AND REMOVAL OF PORTABLE DRAIN EARTHS ON
TRANSMISSION LINES (PORTAL)

6.1 The procedures in Clauses 5.1, 5.2, 5.6 and 5.7 shall be followed.
6.2  The Fitting and removal of portable Drain Earths on transmission lines

(Portal) shall be in accordance with RAMS NIE-TOHL-RAMS-043 Fitting
& Removal of Drain Earths on Portal Construction.
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(ii)

(iii)

UNCONTROLLED WHEN PRINTED

ATTACHMENT 2
[Issue 1]
TO
SAFETY RULES INSTRUCTION SRI 4

FITTING AND REMOVAL OF PORTABLE DRAIN EARTHS
ON STEEL TOWER TYPE OVERHEAD LINES

SCOPE

The Schemes detailed in this Attachment indicate the requirements for
the placing of portable Drain Earths and Field Equipment Earths in
preparation for various work procedures. The Schemes shown relate to
the conventional steel tower type of overhead line construction, however
the earthing principles depicted apply equally to other types of
construction. The methods detailed are normal requirements and may
be supplemented if considered necessary in particular job
circumstances. In applying the Schemes, the requirements of the
relevant clauses in SRI 4 - ‘High Voltage Overhead Lines’ and Clause 3
below shall be met.

DEFINITIONS

Terms printed in bold type (other than in headings) are as defined in the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical).

For the purpose of this Attachment the following additional definitions
apply:

Earthing Party - A party consisting of a Competent Person in charge
accompanied by one or more Competent Persons whose duty it is to
apply and remove portable Drain Earths on overhead line conductors
and red pennants on towers.

Bridging Earth
Running Earth
Trailing Earth

Earthing Bridle

- All being forms of portable
Drain Earth

N N N N

Field Equipment Earth - Approved connection for bonding items of field
equipment to earth. The Earth is distinctively marked to identify it from a
Drain Earth and is not included on an Earthing Schedule.
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3.1

3.2

3.3

3.4

3.5

3.6

UNCONTROLLED WHEN PRINTED

GENERAL REQUIREMENTS FOR EARTHING OVERHEAD LINE
CONDUCTORS

Portable Drain Earths shall have a cross-section of not less than
25mm? (0.04 in?) copper equivalent and shall be effectively applied to
the sub-conductors of all phases of the circuits concerned.

For circuits having a nominal voltage up to and including 33kV, the
Earthing Party shall prove by means of an Approved voltage indicator
that it is safe to apply Drain Earths to the conductors. The voltage
indicator itself shall be tested immediately before and immediately after
the verification. If, from the point of application of portable Drain Earths,
the conductors can be seen to be Earthed and visibly traced to an
Earthing Device, use of a voltage indicator may be dispensed with.

The Earthing Party shall secure safety harnesses and fall arrest systems
to a suitable anchorage before applying or removing portable Drain
Earths.

When raising earthing equipment to crossarm level, particular care shall
be taken at tee-off, terminal and large angle towers to avoid encroaching
on Safety Distances.

The Earthing Party should preferably carry all earthing equipment up the
towers. Ropes or other equipment should not be placed on towers until
portable Drain Earths have been fixed by the Earthing Party.

As an alternative to Clause 3.5, and for ease of working on 275kV
towers where greater clearances exist, the earthing equipment may be
raised to crossarm level using the following procedures:

(i)  The Earthing Party shall climb the tower on the 'dead side' or safe
route, taking a snatch block and a 12mm (% in) diameter
nylon/polypropylene rope. The block should be attached to the
safety harness of a member of the Earthing Party, the rope being
passed through the block and suspended to ground. Whilst this
member of the Earthing Party is climbing to crossarm level, the
rope shall be controlled by personnel at ground level and kept as
near to the tower climbing leg as possible.

(i)  The snatch block shall then be fitted to the top crossarm not more
than 0.6m (2 ft) from the body of the tower on the 'dead side'.

(i) The rope shall be made 'endless' (at ground level) and then used
to hoist the earthing equipment to the tower crossarms. The
portable Drain Earths shall be coiled and tied before lifting.

SAFRUL/SRI 4/1:Att 2/1 SEPTEMBER 2008

SRI 4
(Att 2)

Page 2 of 5



3.7

3.8

(iv)

UNCONTROLLED WHEN PRINTED

When raising the equipment, care shall be taken by personnel at
ground level to ensure that the rope and equipment does not
infringe Safety Distance to Live conductors on an adjacent circuit,
or to the unearthed conductors of the circuit on which work is to be
carried out.

Portable Drain Earths shall be applied in accordance with the following:

(i)

(if)

(iii)

(iv)

V)

Before uncoiling portable Drain Earths, each earth-end clamp
shall first be attached to the tower steelwork and screwed up
tightly so that the tip of the clamping screw penetrates any paint
film and provides a good electrical and mechanical connection.
When all earth-end clamps are secured, the portable Drain Earths
can then be uncoiled and the conductor-end clamps firmly applied
to the conductors.

The fitting of the conductor-end clamps should normally be carried
out by personnel positioned on the tower crossarms as far from
the conductors as reasonably practicable and in no case closer
than 1.5m (5 ft) from unearthed metal.

At tension towers, provided the jumper is connected at both ends
and earthed, the fitting of the clamps to the line side of tension
insulators may be carried out using an operating pole from a
suitable working position at the line end of the insulator set.

Portable Drain Earths should first be applied to the bottom
conductor(s), then to the middle conductor(s) and finally to the top
conductor(s) at the tower.

If at any time it is found that an earth connection is defective, no
attempt shall be made to touch such a connection until a further
earth has been connected in parallel with the defective earth.
When this has been done, the conductor-end clamp of the faulty
earth shall be removed and the earth lead coiled back to the earth-
end clamp and secured to the tower. This earth-end clamp shall
remain in position until all conductor-end clamps have been
removed.

Portable Drain Earths shall be removed in accordance with the
following:

(i)

Except when tower painting, portable Drains Earths shall not be
removed until after the work is completed or when they have been
replaced by other earth connections. When tower painting, the
portable Drain Earths may be removed in sequence as the work
proceeds down the tower.
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4.1

4.2

UNCONTROLLED WHEN PRINTED

(i)  The removal of portable Drain Earths should be carried out in the
reverse order of application given in Clause 3.7(iv) i.e. first top,
then middle, then bottom conductor(s).

(i) The removal of the conductor-end clamps should normally be
carried out by personnel positioned on the tower crossarms as far
from the conductors as reasonably practicable and in no case
closer than 1.5m (5 ft) from metal which will become unearthed
when the conductor-end clamps are removed.

(iv) At tension towers, provided the jumper is connected at both ends
and earthed, the removal of the clamps from the line side of
tension insulators may be carried out using an operating pole from
a suitable working position at the line end of the insulator set.

(v) No earth-end clamp on a crossarm shall be removed until all the
associated conductor-end clamps have been disconnected using
the operating pole, and the portable Drain Earths coiled and
temporarily secured to the crossarm.

(vi) The coiled and tied portable Drain Earths and earthing pole shall
then be lowered to the ground by reversing the raising procedures
described in Clause 3.5 or Clause 3.6 as appropriate.

EARTHING SCHEMES

Where the earthing procedures involve the fitting of extra earth
connections during the course of the work, the procedure is detailed
through to the stage where conductors remain Earthed on completion of
the work. The final removal of Drain Earths is the responsibility of the
Earthing Party as detailed in Clause 3.8.

Except where otherwise stated, the Schemes detailed in this Attachment
apply to both single circuit and double circuit towers and the conductor
arrangement can be single or twin. However, to clarify the drawings,
only single conductors have been shown in all Schemes, except in
Figure 6.3 of Scheme 6. (See overleaf for Index of Earthing Schemes.)
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4.3 Index of Earthing Schemes

Scheme 1

Scheme 2

Scheme 3

Scheme 4

Scheme 5

Scheme 6

Scheme 7

Scheme 8

Scheme 9

Scheme 10

Scheme 11

Scheme 12

Scheme 13

Scheme 14

SAFRUL/SRI 4/1:Att 2/1

Work on Towers not Involving the Connection or
Disconnection of Conductors.

Temporary Disconnection and Re-making of Bolted Type
Jumper Terminals at Tension Towers.

Disconnection of Bolted Jumper Terminals and Lowering
Conductors to the Ground at Tension Towers.

Raising Conductors to Crossarm at Tension Towers and
Connecting Bolted Jumper Terminals.

Removal of Jumpers to Provide Permanent Electrical
Isolation or Sectioning.

Cross-jumpering on Double Circuit Tension Towers.

Lowering and Raising Conductors at Suspension Towers
Without Using Trailing Earth Connections.

Lowering and Raising Conductors at Suspension Towers
Using Trailing Earth Connections.

Cutting and Jointing Conductors.
Replacing Damaged Conductor.

Running out, Sagging and Clamping Conductors on a
Section or Part-Section of Line.

Working on Conductors or Spacers from a Conductor
Trolley.

Replacement of a Section Length of Conductor Using
Continuous Tension Stringing Method.

Installation and Use of Approved Insulator Access
Platform on Tension Towers.
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1.1

1.2

2.1

2.2

UNCONTROLLED WHEN PRINTED

SCHEME 1

WORK ON TOWERS NOT INVOLVING THE CONNECTION OR
DISCONNECTION OF CONDUCTORS

WORK ON CONDUCTORS, LINE-END FITTINGS OR INSULATORS

This Scheme details the earthing requirements for work on conductors,
line-end fittings and insulators which does not involve the connection or
disconnection of the conductors.

Work on Suspension Towers

1.1.1 Drain Earths shall be fitted to each conductor on the top, middle
and bottom phases of the circuit at the tower where work is to be
done (see Fig. 1.1).

Work on Tension Towers

1.2.1 Drain Earths shall be fitted to each jumper on the top, middle
and bottom phases of the circuit at the tower where work is to be
done (see Fig. 1.2).

Painting and Inspection of Towers

This Section of the Scheme details the earthing requirements where the
work may require access within Safety Distance, but not closer than 1m
(3ft 3in), to conductors which may be subject to induced voltages.

Drain Earths shall be fitted to each conductor, or jumper, on the top,
middle and bottom phases of each circuit to which the work may require
access within the Safety Distance, as illustrated in Figs. 1.1 and 1.2.

If a distance of 1m (3 ft 3in) can be maintained from the conductors, the
Drain Earths may be fitted up to 10 spans apart, such that earths are
positioned on each side of the point of work.
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1.1

1.2

1.3

1.4

1.5

UNCONTROLLED WHEN PRINTED

SCHEME 2

TEMPORARY DISCONNECTION AND RE-MAKING OF BOLTED TYPE

JUMPER TERMINALS AT TENSION TOWERS

This Scheme details the earthing requirements for the temporary removal and

replacement of jumpers only.
(For permanent removal of jumpers - see Scheme 5.)

DISCONNECTION OR REMOVAL OF JUMPERS

Drain Earths shall be fitted to all conductors of the circuit to be worked
on at the tension tower and at the nearest tower on each side. At
tension towers, these Drain Earths shall be fitted to the jumpers.

Drain Earths shall then be fitted to the conductor(s) on the line side of
the anchor clamp(s) at which the jumper terminal(s) is to be
disconnected.

Where it is not reasonably practicable to apply the earth connections in
Clause 1.2 to bundle conductors from the crossarm, the earths may be
applied using the following procedure provided that Drain Earths are
already fitted to the jumpers and at the nearest tower on each side:

(i)  The linesman, taking one end of a light sash line, should move out
to a suitable working position at the line end of the insulator set,
and secure his safety harness, in accordance with the appropriate
procedure.

(i)  Using the sash line, he should pull out from the crossarm a 0.6m
(2 ft) operating pole fitted with the conductor-end clamp of a Drain
Earth, the earth-end clamp having already been secured to the
tower steelwork.

(i) The conductor-end clamp shall then be secured to the conductor
using the operating pole and without the linesman coming into
contact with the clamp or pole socket.

(iv) Where more than one sub-conductor requires to be earthed, the
operating pole should be returned to the crossarm and the
procedure repeated as necessary.

If disconnection of one end of a jumper is required (see Fig. 2.1), the
jumper terminal may then be disconnected but the Drain Earth
connection on the jumper shall not be removed.

If complete removal of the jumper is required (see Fig. 2.2), the jumper
may be disconnected at both ends.
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1.6

2.1

2.2

2.3

2.4

2.5

2.6

UNCONTROLLED WHEN PRINTED

If it is necessary to lower the jumper to the ground, the Drain Earth
conductor-end clamp shall be removed from the jumper and the Drain
Earth coiled back and secured to the crossarm.

RE-MAKING OF JUMPERS

A check shall be made that Drain Earths are still fitted at the tension
tower and at the nearest tower on each side.

If reconnection of one end of the jumper only is required, a check shall
be made that Drain Earths are fitted to the jumper and to the conductor
on the line side of the anchor clamp to which the jumper is to be
attached. The jumper terminal may then be reconnected.

If a complete jumper is to be refitted, a check shall be made that Drain
Earths are fitted to the conductors on the line side of the anchor clamps
to which the jumper is to be attached. The jumper terminals may then
be reconnected and a Drain Earth applied to the jumper.

The Drain Earths applied under Clause 1.2 may then be removed.

Where it is not reasonably practicable to remove the earth connections
applied in Clause 1.2 from bundle conductors from the crossarm, the
earths may be removed using the following procedure provided that
Drain Earths are already fitted to the jumpers and at the nearest tower
on each side:

()  The linesman, taking one end of a light sash line, may move out to
a suitable working position at the line end of the insulator set, and
secure his safety harness, in accordance with the appropriate
procedure.

(i)  Using the sash line, he should pull out from the crossarm a 0.6m
(2 ft) operating pole.

(i) The conductor-end clamp shall then be removed from the
conductor, using the operating pole, and the pole and clamp
returned to the crossarm without the linesman coming into contact
with the clamp or pole socket.

(iv) Where earths are to be removed from more than one sub-
conductor, the operating pole should be returned and the
procedure repeated as necessary.

The Earthing Party shall not detach the earth-end clamps and remove
the coiled Drain Earths until all other Drain Earths connected to the
same crossarm have been disconnected from the conductors.

SAFRUL/SRI 4/1:Att 2/1:S2/1 SEPTEMBER 2008

SRI 4
(Att 2:S2)

Page 2 of 3



UNCONTROLLED WHEN PRINTED SRI 4
(Att 2:S2)

SCHEME 2

Wﬂn
R—'}'{l
A

i

|l(((((IA

[A=—T
/)

o

A=
7

"‘

Drain Earth Jumper to be Removed

_______ )

S il
P s
‘\\\\ il *A

SAFRUL/SRI 4/1:Att 2/1:S2/1 SEPTEMBER 2008 Page 3 of 3



1.1

1.2

1.3

UNCONTROLLED WHEN PRINTED

SCHEME 3

DISCONNECTION OF BOLTED JUMPER TERMINALS AND LOWERING

CONDUCTORS TO THE GROUND AT TENSION TOWERS

This Scheme details the earthing requirements to enable conductors
to be lowered at tension towers.

DISCONNECTION OF JUMPERS

Drain Earths shall be fitted to all conductors of the circuit to be worked
on at the tension tower and at the nearest tower on each side. At
tension towers these Drain Earths shall be fitted to the jumpers.

A Bridging Earth shall be fitted across each tension insulator string
which is to be lowered by first bolting the earth-end lug of the Bridging
Earth to the ball-ended fitting, then attaching the conductor-end clamp to
the conductor on the line side of the anchor clamp.

For a tension insulator string supporting more than one conductor, a
Bridging Earth shall be applied to each conductor.

Where it is not reasonably practicable to apply the earth connections in
Clauses 1.2 and 1.5 to bundle conductors from the crossarm, the earths
may be applied using the following procedure, provided that Drain
Earths are already fitted to the jumpers and at the nearest tower on
each side:

(i)  The linesman, taking one end of a light sash line, may move out to
a suitable working position at the line end of the insulator set, and
secure his safety harness, in accordance with the appropriate
procedure.

(i)  Using the sash line, he should pull out from the crossarm a 0.6m
(2 ft) operating pole fitted with the conductor-end clamp of a Drain
Earth, the earth-end clamp having already been secured to the
tower steelwork or insulator ball-ended fitting.

(i) The conductor-end clamp shall then be secured to the conductor
using the operating pole and without the linesman coming into
contact with the clamp or pole socket.

(iv) Where more than one sub-conductor requires to be earthed, the
operating pole should be returned to the crossarm and the
procedure repeated as necessary.
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1.4

1.5

1.6

2.1

2.2

2.3

2.4

UNCONTROLLED WHEN PRINTED

The jumper ends should be detached from the conductors to be lowered
and the detached ends temporarily secured to the crossarm or, on
bundle conductor lines when not all conductors of the bundle are to be
lowered, to the adjacent conductors. The earth connections to the
jumper(s) should not normally be removed.

If it is necessary to remove the jumper(s) and lower it to the ground,
Drain Earths shall be fitted to the line side of the anchor clamps at
which the jumper(s) is to be disconnected where Bridging Earths are not
fitted. The jumper(s) may then be removed, the Drain Earth conductor-
end clamps detached from the jumper(s) and the Drain Earths coiled
back and secured to the crossarm.

If the jumper(s) is not to be reconnected, the coiled Drain Earths shall
not be disconnected and lowered to the ground by the Earthing Party
until all other Drain Earths connected to the same crossarm have been
removed from the conductors and similarly coiled up.

LOWERING CONDUCTORS TO THE GROUND

Before hauling out the winch rope, the chassis of the winching vehicle
shall be bonded to the tower steel work or to an earthing spike by a Field
Equipment Earth.

The winch rope may then be raised up the tower and rigged for taking
up conductor tension (see Fig. 3.1).

After lowering the conductors with insulators and before the winch rope
is disconnected, Drain Earths shall be fitted to the conductor(s) using a
2.5m (8 ft) operating pole. This earth connection may be to lower
steelwork or to an earthing spike (see Fig. 3.2).

The Bridging Earths across the insulators on the ground may then be
removed if necessary.
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SCHEME 3
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SCHEME 4

RAISING CONDUCTORS TO CROSSARM AT TENSION TOWERS
AND CONNECTING BOLTED JUMPER TERMINALS

SRI 4
(Att 2:54)

This Scheme details the earthing requirements to enable conductors to be raised

and jumpers connected at tension towers.

1 RAISING CONDUCTORS TO CROSSARM

1.1  Drain Earths shall be fitted to all conductors of the circuit to be worked
on:

() At the tension tower.

(i) At the nearest tower on each side.

(i)  To the conductor on the ground which may be earthed to tower
steelwork, or to an earthing spike.

1.2 Before raising the winch rope to the crossarm and rigging to lift the
conductor, the chassis of the winch vehicle shall be bonded to tower
steelwork or to an earthing spike by means of a Field Equipment Earth.

1.3 A Bridging Earth shall be fitted across each tension insulator string to be
raised, as detailed in Clause 1.2 of Scheme 3.

1.4  After taking up tension in the winch rope to lift the tension insulator string
clear of the ground, the conductor-end clamp of the Drain Earth applied
in Clause 1.1 (iii) shall be removed using a 2.5m (8 ft) operating pole
(see Fig. 4.2).

2 CONNECTION OF JUMPERS

2.1  Atfter landing the conductors and insulators on the crossarm, a check
shall be made that the conductors are fitted with Bridging Earths
adjacent to anchor clamps to which the jumper is to be connected.
Suitable earthing arrangements are detailed in Figs. 4.1, 4.3 and 4.4.

2.2 The jumper may be connected and a Drain Earth attached to the
jumper.

2.3  The Bridging Earth shall be removed from the conductor and then the
earth-end lug unbolted from the insulator ball-ended fitting.

2.4 Where appropriate, the conductor-end clamps of other Drain Earths on
the line side of anchor clamps should be removed, the Drain Earths
coiled back and secured to the tower crossarm.
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UNCONTROLLED WHEN PRINTED

2.5 Where it is not reasonably practicable to remove the earth connections
in Clauses 2.3 and 2.4 from the bundle conductors from the crossarm,
the earths may be removed using the procedure detailed in Clause 2.5
of Scheme 2, provided that Drain Earths are already fitted to the
jumpers and at the nearest tower on each side.

2.6  The Earthing Party shall not detach the earth-end clamps and remove

the coiled Drain Earths until all other Drain Earths connected to the
same crossarm have been disconnected from the conductors.
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SCHEME 5

REMOVAL OF JUMPERS TO PROVIDE PERMANENT ELECTRICAL

ISOLATION OR SECTIONING

SRI 4
(Att 2:S5)

This Scheme detalils the earthing requirements to permit the permanent removal of
jumpers to enable the line to be energised in one direction from the tower whilst the

1.1

1.2

1.3

1.4

1.5

line remains Earthed in the other direction.

REMOVAL OF JUMPERS

Drain Earths shall be fitted to all conductors of the circuit to be worked
on at the tension tower and at the nearest tower on each side. At
tension towers, these Drain Earths shall be fitted to the jumpers.

Drain Earths shall be fitted to the conductors on the line side of the
anchor clamps at which the jumper terminals are to be disconnected.
On the side where the conductors are to remain Earthed, Bridging
Earths shall be used (see Fig. 5.1).

Where it is not reasonably practicable to apply the earth connections in
Clause 1.2 to bundle conductors from the crossarm, the earths may be
applied using the procedure detailed in Clause 1.3 of Scheme 3,
provided that Drain Earths are already fitted to the jumpers and at the
nearest tower on each side.

The jumpers may then be disconnected and removed, the Drain Earth
conductor-end clamps removed from the jumpers and the Drain Earths
coiled back and secured to the crossarm.

The jumpers may then be lowered to the ground or secured within the
body of the tower for re-use.

REMOVAL OF EARTHS TO PERMIT RE-ENERGISING OF LINE

When the jumpers have been removed from all three phases, the
Earthing Party shall remove the Drain Earths from the line side of the
anchor clamps which are to be re-energised, using an earthing pole from
the tower crossarm (see Fig. 5.2).
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3 ALTERNATIVE PROCEDURE IF DRAIN EARTH CONDUCTOR
CLAMPS CANNOT BE REMOVED FROM THE TOWER CROSSARM
POSITION

If it is not reasonably practicable to remove earths from the line side of
the anchor clamps using an earthing pole horizontally from the tower
crossarm, as in Clause 2 of this Scheme, the following procedure shall
be followed after completing Clause 1.5:

() Suspend a weighted pilot suspension insulator from the sag
adjuster maintenance hole, supporting a half-jumper from the
anchor clamps on the line side which is to be re-energised.

(i) Apply a Drain Earth to the half-jumpers (see Fig. 5.3).

(i)  Provided that Drain Earths are already fitted to the half-jumpers
and Bridging Earths are placed on that side of the line where the
conductors are to remain Earthed, as detailed in Clause 1.2, the
procedure detailed in Clause 1.3 may be adapted in order to
remove the Drain Earth conductor-end clamps from the line side
of the anchor clamps where the conductors are to be re-
energised.

(iv)  After removing the Drain Earth conductor-end clamps, the Drain
Earths shall be coiled back and secured to the crossarm.

(v)  The Earthing Party shall not detach the earth-end clamps and
remove the coiled Drain Earths until all other earths attached to
the same crossarm have been disconnected from the
conductors.

(vi)  The Bridging Earths shall not be removed from the conductors on
the side which is to remain 'dead’ and Earthed.
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1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

2.5

UNCONTROLLED WHEN PRINTED

SCHEME 6

CROSS-JUMPERING ON DOUBLE CIRCUIT TENSION TOWERS

This Scheme details the earthing requirements for the fitting
and removal of cross-jumpers.

REMOVAL OF JUMPERS

Drain Earths shall be fitted to all conductors of both circuits to be
worked on at the tension tower and at the nearest tower on each side.
At tension towers, these Drain Earths shall be fitted to the jumpers.

Drain Earths shall be fitted across each tension insulator string on both
circuits. On the sides where the conductors are to remain Earthed,
Bridging Earths shall be used (see Fig. 6.1).

Where it is not reasonably practicable to apply the earth connections in
Clause 1.2 to bundle conductors from the crossarm, the earths may be
applied using the procedure detailed in Clause 1.3 of Scheme 3,
provided that Drain Earths are already fitted to the jumpers and at the
nearest tower on each side.

The jumpers on both circuits may then be disconnected and removed,
the Drain Earth conductor-end clamps removed from the jumpers and
the Drain Earths coiled back and secured to the crossarm.

The jumpers shall then be removed from the tower.
FITTING CROSS-JUMPERS

Cross-jumpers should be connected between the two circuits. On
bundle conductors, a compression spacer should be fitted in the cross-
jumper to facilitate earthing.

A Drain Earth shall be fitted to the cross-jumpers (see Figs. 6.2 and
6.3).

The conductor-end clamps of the Drain Earths on the line side of the
anchor clamps which are to be re-energised may then be removed and
the Drain Earths coiled back and secured to the crossarm.

Where it is not reasonably practicable to remove the earth connection in
Clause 2.3 from bundle conductors from the crossarm, the earths may
be removed using the procedure detailed in Clause 2.5 of Scheme 2.

The Drain Earths fitted to the cross-jumpers under Clause 2.2 may then
be removed as required.
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2.6

2.7

3.1

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

4.5

UNCONTROLLED WHEN PRINTED

The Earthing Party shall not detach the earth-end clamps and remove
the coiled Drain Earths until all other earths attached to the same
crossarm have been disconnected from the conductors.

The Bridging Earths fitted under Clause 1.2 shall remain in position until
jumpers are reconnected and have been Earthed.

REMOVAL OF CROSS-JUMPERS

Drain Earths shall be fitted to all conductors of both circuits at the
nearest tower on each side of the tension tower.

A Drain Earth shall be fitted to the cross-jumpers from the tower body
(see Figs. 6.2 and 6.3).

Drain Earths shall be fitted across each tension insulator string on both
circuits. Bridging Earths across tension strings on the side of the tower
remote from the cross-jumpers should already be fitted and earthing
should now be as illustrated in Fig. 6.2.

The earthing requirements for Clause 3.3 may be carried out in
accordance with the details set down in Clause 1.3.

The cross-jumpers may then be disconnected from both circuits and
removed, the Drain Earth conductor-end clamps removed from the
jumpers and the Drain Earth coiled back and secured to the tower.

REFITTING OF JUMPERS

A check shall be made that Drain Earths are fitted to the line side of all
anchor clamps to which jumpers are to be connected, and at the
adjacent towers.

The jumpers may then be fitted and Drain Earths attached.

The conductor-end clamps of the Drain Earths and Bridging Earths on
the line side of the anchor clamps shall then be removed and the Drain
Earths coiled back and secured to the crossarm.

Where it is not possible to remove the earth connections in Clause 4.3
from bundle conductors from the crossarm, the earths may be removed
using the procedure detailed in Clause 2.5 of Scheme 2.

The Earthing Party shall not detach the earth-end clamps and remove
coiled Drain Earths until all other earths attached to the same crossarm
have been disconnected from the conductors.
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(Att 2:S6)
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UNCONTROLLED WHEN PRINTED

SCHEME 7

LOWERING AND RAISING CONDUCTORS AT SUSPENSION TOWERS

WITHOUT USING TRAILING EARTH CONNECTIONS

SRI 4
(Att 2:S7)

This Scheme details the earthing requirements to enable conductors to be lowered

1.1

1.2

1.3

1.4

1.5

2.1

2.2

and raised at suspension towers, without using Trailing Earths.

LOWERING CONDUCTORS

Drain Earths shall be fitted to all conductors of the circuit to be worked
on at the suspension tower and at the nearest tower on each side. At
tension towers these Drain Earths shall be fitted to the jumpers.

Where conductors are to be lowered complete with their insulator
strings, a Bridging Earth shall be fitted across the insulator string to
provide a connection through the winch rope to earth (see Fig. 7.3).

Before raising the winch rope to the crossarm and rigging to lower the
conductor, the chassis of the winch vehicle shall be bonded to tower
steelwork or to an earthing spike by means of a Field Equipment Earth.

After taking the conductor weight on the winch rope, the conductor-end
clamp of the Drain Earth should be removed from the conductor to be
lowered, and the Drain Earth coiled back and secured to the crossarm.

After lowering the conductor and before the winch rope is disconnected,
a Drain Earth shall be fitted to the conductor using a 2.5m (8 ft)
operating pole. This earth connection may be to tower steelwork or to
an earthing spike (see Fig. 7.2).

RAISING CONDUCTORS

Drain Earths shall be fitted to all conductors of the circuit to be worked
on;

() At the suspension tower.
(i) At the nearest tower on each side.

(i)  To the conductor on the ground which shall be Earthed to tower
steel work or to an earthing spike.

Where conductors are to be raised complete with their insulator strings,
a Bridging Earth shall be fitted across the insulator string to provide a
connection through the winch rope to earth (see Fig. 7.3).
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UNCONTROLLED WHEN PRINTED

2.3  Before raising the winch rope to the crossarm and rigging to lift the
conductor, the chassis of the winch vehicle shall be bonded to tower
steelwork or to an earthing spike by means of a Field Equipment Earth.

2.4  After taking up tension in the winch rope to lift the conductor clear of the
ground, the conductor-end clamp of the Drain Earth attached to tower
steelwork or to an earthing spike shall be removed from the conductor,
using a 2.5m (8 ft) operating pole at ground level.

2.5 When the conductor has been raised to the crossarm, a Drain Earth
shall be attached to the conductor which can then be ‘clamped-in'.
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UNCONTROLLED WHEN PRINTED SRI 4
(Att 2:S7)

SCHEME 7
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UNCONTROLLED WHEN PRINTED

SCHEME 8

LOWERING AND RAISING CONDUCTORS AT SUSPENSION TOWERS

USING TRAILING EARTH CONNECTIONS

SRI 4
(Att 2:S8)

This Scheme details the earthing requirements to enable conductors to be lowered

and raised at suspension towers, using Trailing Earths.

1 LOWERING CONDUCTORS

1.1  Drain Earths shall be fitted to all conductors of the circuit to be worked
on at the suspension tower and at the nearest tower on each side. At
tension towers these Drain Earths shall be fitted to the jumpers.

1.2 A Tralling Earth shall be fitted between tower steelwork and the
conductor to be lowered (see Fig. 8.1). This Trailing Earth shall not be
removed until the Drain Earth on the tower crossarm referred to in
Clause 1.4 is refitted.

1.3  Before raising the winch rope to the crossarm and rigging to lower the
conductor, the chassis of the winch vehicle shall be bonded to tower
steelwork or to an earthing spike by means of a Field Equipment Earth.

1.4  The conductor-end clamp of the Drain Earth shall be removed from the
conductor to be lowered, the Drain Earth coiled back and secured to the
crossarm (see Fig. 8.2).

1.5 The conductor may then by lowered.

2 RAISING CONDUCTORS

2.1 Drain Earths shall be fitted to all conductors of the circuit to be worked
on at the suspension tower and at the nearest tower on each side. At
tension towers these Drain Earths shall be fitted to the jumpers.

2.2 A Trailing Earth shall be fitted between tower steelwork and the
conductor on the ground (see Fig. 8.2).

2.3  Before raising the winch rope to the crossarm and rigging to lift the
conductor, the chassis of the winch vehicle shall be bonded to tower
steelwork or to an earthing spike by means of a Field Equipment Earth.

2.4  Atfter the conductor has been raised to the crossarm, a Drain Earth shall
be attached to the conductor which can then be ‘clamped-in'.

2.5 The Trailing Earth may then be removed.
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(Att 2:S8)

SCHEME 8
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UNCONTROLLED WHEN PRINTED

SCHEME 9

CUTTING AND JOINTING CONDUCTORS

This Scheme details the earthing requirements when cutting
and jointing conductors.

1 CUTTING AND JOINTING CONDUCTOR

1.1  The conductors to be cut shall be lowered to the ground in accordance
with Scheme 3, 7 or 8, as appropriate.

1.2  An Earthing Bridle, connected to tower steelwork or to an earthing spike,
shall be fitted across the point on the conductor where the cut is to be
made. The Earthing Bridle shall not be removed until the conductor is
jointed.

1.3 Figs. 9.1 and 9.2 illustrate the arrangements at tension towers and
suspension towers respectively.

2 RAISING CONDUCTOR AFTER JOINTING

2.1 The Earthing Bridle may be removed after jointing and the conductor
then raised using Scheme 4, 7 or 8, as appropriate.

SAFRUL/SRI 4/1:Att 2/1:59/1 SEPTEMBER 2008

SRI 4
(Att 2:S9)

Page 1 of 2



UNCONTROLLED WHEN PRINTED SRI 4
(Att 2:S9)
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1.1

1.2

2.1

2.2

UNCONTROLLED WHEN PRINTED

SCHEME 10

REPLACING DAMAGED CONDUCTOR

This Scheme details the earthing requirements for replacing
a length of damaged conductor.

REPLACING A LENGTH OF DAMAGED CONDUCTOR (UP TO TWO
SPANS’ LENGTH)

The damaged conductor shall be lowered to the ground in accordance
with Scheme 3, 7 or 8, as appropriate.

A new length of conductor should be run out and an Earthing Bridle
fitted between each end of the new conductor and the damaged
conductor, beyond the position where joints are to be made. The
Earthing Bridles shall be connected to tower steelwork or to an earthing
spike and shall not be removed from the conductor until the conductor is
jointed at both ends of the new length (see Figs. 10.1, 10.2 and 10.3).

RAISING CONDUCTOR AFTER JOINTING

The Drain Earth shall be transferred from the damaged conductor to the
new conductor.

The Earthing Bridles should be disconnected from the conductor which
may then be raised using Scheme 4, 7 or 8, as appropriate.
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UNCONTROLLED WHEN PRINTED

SCHEME 11

RUNNING OUT, SAGGING AND CLAMPING CONDUCTORS
ON A SECTION OR PART-SECTION OF LINE

SRI 4
(Att 2:S11)

This Scheme details the earthing requirements for the above operations and applies

1.1

1.2

1.3

1.4

2.1

2.2

2.3

to work on any circuit subject to induced voltages from any other Live circuit.

RUNNING OUT CONDUCTOR (see Fig. 11.1)

Drain Earths shall be fitted from the crossarm to the earthing boss on
conductor running blocks which are supported by suspension insulators.
(If the conductor running block is suspended by a steel wire rope sling
from the tower crossarm, an efficient earth path from the conductor or
pilot wire to the tower will be provided and a Drain Earth need not be
fitted.)

A Running Earth shall be applied to the conductor or pilot wire adjacent
to the conductor or pilot wire drum, and bonded to tower steelwork or to
an earthing spike.

Prior to hauling out the winch rope, a Field Equipment Earth shall be
attached to the chassis of the winch vehicle and bonded to tower
steelwork or to an earthing spike.

When conductor is run out a Drain Earth, bonded to tower steelwork or
to an earthing spike, shall be connected to the conductor prior to
disconnecting the hauling or pilot wire.

BACK - HANGING TENSION INSULATORS (See Fig. 11.2)

After jointing and assembly of the insulator set, Bridging Earths shall be
fitted across each tension insulator string. These Bridging Earths shall
not be removed until jumpers are fitted and Earthed.

Prior to raising the winch rope to crossarm level, a Field Equipment
Earth shall be attached to the chassis of the winch vehicle and bonded
to tower steelwork or to an earthing spike.

After taking up tension in the winch rope to lift the tension insulator string
clear of the ground, the Drain Earth fitted in Clause 1.4 shall be
removed from the conductor, using a 2.5m (8 ft) operating pole at
ground level.
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3.1

3.2

3.3

4.1

4.2

4.3

5.1

5.2

5.3

UNCONTROLLED WHEN PRINTED

SAGGING CONDUCTOR (See Fig. 11.3)

Before raising the winch rope to crossarm level, a Field Equipment Earth
shall be attached to the chassis of the winch vehicle and bonded to
tower steelwork or to an earthing spike.

Before removing the Running Earth and cutting off surplus conductor in
preparation for sagging, a Drain Earth shall be connected to the
conductor and bonded to tower steelwork or to an earthing spike.

After taking up tension in the winch rope, the Drain Earth fitted in
Clause 3.2 shall be removed from the conductor, using a 2.5m (8 ft)
operating pole at ground level.

LANDING CONDUCTORS (See Fig. 11.4)

When lowering conductors, after sagging, and as the conductor
approaches the ground, a Drain Earth, bonded to tower steelwork or to
an earthing spike, shall be applied to the conductor, using a 2.5m (8 ft)
operating pole at ground level. The conductor clamp of this Drain Earth
shall be fitted to the conductor, on the remote side of the intended
position of the anchor clamp when viewed from the tension tower.

After jointing and assembly of the insulator set, Bridging Earths shall be
fitted across each tension insulator string. These Bridging Earths shall
not be removed until jumpers are fitted and Earthed.

After taking up tension in the winch rope to lift the tension insulator clear
of the ground, the Drain Earth fitted in Clause 4.1 shall be removed
from the conductor, using a 2.5m (8 ft) operating pole at ground level.

CLAMPING-IN CONDUCTOR AT SUSPENSION TOWERS

A Drain Earth shall be attached to the conductor. If a Drain Earth is
attached to the earthing boss on the conductor running block, the
conductor-end clamp of this Drain Earth may be transferred from the
earthing boss to the conductor using an operating pole from the
crossarm. Other Drain Earths may be required to earth each sub-
conductor.

The conductor may then be transferred from the running block to the
suspension clamps and ‘clamped-in'.

On completion of ‘clamping-in' of all three phases at a suspension tower,
the Earthing Party may, if required, remove the Drain Earths before
proceeding to the next tower.
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SCHEME 11 (cont’d)
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SCHEME 12

WORKING ON CONDUCTORS OR SPACERS FROM A CONDUCTOR TROLLEY

This Scheme details the earthing requirements when landing conductor trolleys on
conductors.

1 Drain Earths shall be fitted to all conductors on top, middle and bottom
phases on towers each side of the span to be worked on.

2 When more than one span is to be worked on during any session, it is
permissible for the Drain Earths to be fitted at every tension tower,
provided the Drain Earths are not more than ten spans apart.

3 When fitted at a suspension tower and to enable a conductor trolley to
by-pass the insulator sets, the Drain Earths shall be fitted to each
phase from its supporting crossarm only.

4 On completion of the earthing the conductor trolley(s) may be landed on
the phase(s) to be worked on.

5 Whilst in use the wheels of the conductor trolley shall provide an
electrical contact with the conductors on which they are running.

6 In the event that egress is required from a trolley to the crossarm of a
tower where Drain Earths are not already fitted, the Earthing Party shall
first fit Drain Earths to all conductors on the top, middle and bottom
phases on that tower.

7 When work has been completed and the conductor trolley and

personnel removed from the conductors to a safe position on the tower,
the Drain Earths may be removed.
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UNCONTROLLED WHEN PRINTED

SCHEME 13

REPLACEMENT OF A SECTION LENGTH OF CONDUCTOR USING

CONTINUOUS TENSION STRINGING METHOD

This Scheme details the earthing requirements when conductors are to be

SRI 4
(Att 2:513)

replaced using the continuous tension stringing method and applies to work on any

11

1.2

1.3

1.4

1.5

circuit subject to induced voltages from any other Live circuit.

PREPARATION FOR RUNNING NEW CONDUCTOR

Drain Earths shall be fitted to all conductors of the circuit to be worked
on at all towers in the section and at the nearest tower on each side. At
tension towers, these Drain Earths shall be fitted to the jumpers.

Drain Earths shall then be fitted to the conductor(s) on the line side of
the anchor clamp(s) at which the jumper terminal(s) is to be
disconnected.

If work is being carried out from an Approved insulator access platform,
see Scheme 14, otherwise the procedure detailed in Clause 1.3 of
Scheme 2 shall be applied.

At suspension towers, after transferring the conductors into running
blocks, the Drain Earths on each conductor shall be transferred to the
earthing boss on the conductor running block using an Approved device
from the crossarm.

When the puller and tensioner machines are in position, Field
Equipment Earths shall be attached to their chassis and bonded to tower
steelwork or to an earthing spike.

Running Earths shall be fitted to the conductor adjacent to the puller and
tensioner, and bonded to tower steelwork, an earthing spike, or the
earthed puller or tensioner machines.

At the puller, the Running Earth shall be applied to the hauling wire rope,
or spare length of conductor reeved on to the puller machine, prior to
raising it up for connection to the existing conductor. At the tensioner
the Running Earth shall be applied to the new conductor prior to raising
it up the tower for connection to the existing conductor.
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1.6

2.1

3.1

3.2

UNCONTROLLED WHEN PRINTED

When the conductor is connected continuously between puller and
tensioner machines the Drain Earths fitted in Clause 1.2 may be
removed.

If work is being carried out from an Approved insulator access platform,
see Scheme 14, otherwise the procedure detailed in Clause 2.5 of
Scheme 2 shall be applied and the Drain Earths shall be coiled up and
secured to the tower crossarm.

FITTING OF MID-SPAN JOINTS

An Earthing Bridle shall be fitted in accordance with the procedure in
Clause 1.2 of Scheme 9 across the joint position prior to removal of the
temporary joint and fitting of mid-span type compression joint.

Where the joint is being made close to the tensioner machine which is
Earthed, and between the tensioner and the Running Earth fitted under
Clause 1.5, it is not necessary to fit an Earthing Bridle in addition.

AFTER RUNNING OUT THE NEW CONDUCTOR

At tension towers adjacent to the puller and tensioner machines, Drain
Earths shall be fitted to the conductor before the conductor is cut
between the tensioner or puller machines and these towers, or the
Running Earths adjacent to these machines are disconnected.

For conductors with wedge type anchor clamps, Drain Earths shall be
fitted to the tower crossarm and applied to the conductor tails which will
form part of the jumper.

For conductors with compression type anchor clamps, Drain Earths
shall be fitted to the tower crossarm and applied to the conductors at the
line side of the anchor clamp position and shall not be removed until the
jumper is fitted and Earthed. If work is being carried out from an
Approved insulator access platform, see Scheme 14, otherwise the
procedure detailed in Clause 1.3 of Scheme 2 shall be applied.

Clamping-in of conductors at suspension towers shall be carried out in
accordance with the procedure detailed in Clause 5 of Scheme 11.
Drain Earths shall not be removed from towers adjacent to tension
towers until the jumpers have been completed and any Drain Earths on
the line side of anchor clamps have been removed (see Clause 3.1).

REMOVAL OF A LENGTH OF OLD CONDUCTOR (SAMPLING)
Where it is required to remove a length of conductor from an existing

line for sample analysis the procedure laid down in Scheme 10 shall be
used.
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5.1

5.2

5.3

5.4

UNCONTROLLED WHEN PRINTED

INSTALLING A CONTINUOUS JUMPER AT TENSION TOWER
Drain Earths shall be applied in accordance with Clauses 1.1 and 1.2.

Drain Earths shall be fitted to conductor running blocks fitted at the
tension tower unless the blocks are supported by metallic slings from the
crossarms.

Drain Earths fitted under Clause 3.1 at the line end of tension sets may
now be removed using the procedure in Clause 1.6.

After the conductor is run and sagged, the Drain Earths shall be fitted to
the tower crossarm and applied to the conductor which is to form the
jumper, prior to the removal of the running blocks and installation of
tension insulator sets at the tower.
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UNCONTROLLED WHEN PRINTED

SCHEME 14

SRI 4
(Att 2:S14)

INSTALLATION AND USE OF APPROVED INSULATOR ACCESS PLATFORM

ON TENSION TOWERS

This Scheme details the requirements for Drain Earths for the installation and use
of an Approved insulator access platform on tension towers and applies to work

11

1.2

1.3

14

2.1

on any circuit subject to induced voltage from any other Live circuit.

RAISING OR LOWERING THE PLATFORM

Drain Earths shall be fitted in accordance with the procedure detailed in
Clause 1.1 of Scheme 2 or Clause 1.2.1 of Scheme 1, as appropriate.

Prior to hauling out the steel wire winch rope, a Field Equipment Earth
shall be attached to the chassis of the winch vehicle and bonded to the
tower steelwork or to an earthing spike.

As soon as the platform is raised to the working position and before the
winch rope is disconnected, a Drain Earth shall be applied to the
platform using an Approved device from the tower crossarm.

When the platform is to be lowered and after the steel wire winch rope is
connected to the steel wire rope lifting sling on the platform, the Drain
Earth connection on the platform shall be disconnected using an
Approved device from the tower crossarm.

WORK INVOLVING DISCONNECTION OR CONNECTION OF
JUMPERS

When the work involves disconnection or connection of jumpers the
following procedures shall be applied after fitting of Drain Earths in
accordance with the procedure detailed in Clause 1.1 of Scheme 2 and
Clause 1.3 above.

Note: This Scheme shall not be used for removal of jumpers to provide
electrical isolation - Scheme 5 shall be adopted.

Drain Earths shall be fitted to the conductors on the line side of anchor
clamps at which the jumper terminals are to be disconnected or
connected.

() These Drain Earths shall be applied with an Approved device*
which may be used from the platform.

* An Approved 600 mm operating pole may be used for this purpose.

AFRUL/SRI 4/1:Att 2/1:S14/1 SEPTEMBER 2008

Page 1 of 3



UNCONTROLLED WHEN PRINTED SRI 4
(Att 2:S14)

(i) Where these Drain Earths are required to be removed before
the platform is lowered, the earth-end clamps may be attached to
the platform (see Figs. 14.1 and 14.2). On completion of work
these Drain Earths shall be removed with an Approved device*
which may be used from the platform; the Drain Earths shall be
coiled up and secured to the platform before it is lowered.

(i)  Where these Drain Earths need to remain when the platform is
lowered, the earth-end clamps shall be attached to the crossarm
(see Fig. 14.3).

* An Approved 600 mm operating pole may be used for this purpose.

AFRUL/SRI 4/1:Att 2/1:S14/1 SEPTEMBER 2008 Page 2 of 3



UNCONTROLLED WHEN PRINTED SRI 4
(Att 2:S14)

SCHEME 14
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3.1

3.2

3.3

HIGH VOLTAGE CABLES

SCOPE

This Safety Rules Instruction applies the principles established by the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical)
and the Safety Instructions to achieve Safety from the System for
personnel working on or testing High Voltage (HV) cables and
ancillary equipment.

Power and auxiliary cables, even when Isolated from the System and
Earthed, can be subject to dangerous voltages arising either from
parallelism with adjacent Live High Voltage circuits or from the
passage of high fault currents. The Attachment to this Instruction
specifies precautions to be taken when working on cables and
ancillary equipment subject to such voltages.

DEFINITIONS

Terms printed in bold type (other than in headings) are as defined in
the Northern Ireland Electricity Safety Rules (Electrical and
Mechanical).

For the purposes of this document the following additional definition
will apply:

Insulated Blanking Plugs — Plugs designed for voltage proofing the
vacant socket.

IDENTIFICATION

Apparatus associated with the cables on which work or testing is to
be carried out shall be readily identifiable or have fixed to it a means
of identification which will remain effective throughout the course of
the work or testing.

Cables shall be identified at their terminations by means of the
permanent identification label on the Apparatus to which they are
connected or by their appropriate circuit identification.

At other points on cable runs where work or testing is to be carried
out, after positive identification by means of reference to cable
records and testing methods in accordance with Clauses 6 and 7 of
this Instruction, the cables on which work or testing is to be done shall
be marked by paint or tape or similar means which will clearly identify
the cable throughout the course of the work or testing. On the
completion of the work or testing such identification shall be removed
or obliterated.
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4.1

4.2

5.1

SAFRUL/SRI 5/2

DANGERS

The main Dangers to personnel working on or testing High Voltage
cables are:

Electric shock
Burns
Asphyxiation

Other bodily injury.

These Dangers arise from:

(i)

(ii)

(iii)

(iv)
(v)

(vi)
(vii)

Personnel mistaking HV cables on which it is not safe to work
for those on which it is safe to work under the conditions laid
down.

Voltage differences when the sheath or cores at the point of
work are connected to a different earthing area from the one at
the point of work, and an earth fault occurs in one of these
earthing areas.

Induced voltages from HV circuits which run physically parallel
to the cable being worked on carrying fault current, or from the
cable being worked on being normally connected to an
overhead line circuit.

Proximity of exposed Live Apparatus, other cables or services.

Physical conditions in the vicinity of the point of work due to
deep excavations or working at a height.

Chemicals, gases and fumes from fluxes and other sources.

The sudden release of oil from pressurised cables.

EXCAVATION TO EXPOSE HIGH VOLTAGE CABLES

In order to safely excavate at the appropriate position, reference shall
be made to records of the cable(s) and recognition shall be given to
the possible presence of other services. Use should be made of
Approved detection instruments to determine the position of the
required cable(s) and other cables and services.

Allowance should be made for the possibility of errors or inaccuracies
in the records, or changes in local geography which have not been
recorded and for the possibility of movement of the cable(s) by other
Authorities.
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5.2

5.3

5.4

5.5

5.6

5.7

When carrying out excavations for this purpose within the boundaries
of a power station or a substation which contains HV Apparatus a
Limited Work Certificate shall be issued. Where Northern Ireland
Electricity is not the Occupier, consideration should be given to a
possible requirement by the Occupier for other safety documents to
be obtained and other safety procedures followed in addition to those
which are necessary to comply with the Northern Ireland Electricity
rules and procedures.

Care should be taken in deciding the extent to which mechanical
means of excavation may be used, in order to avoid Danger from, or
damage to, cables or other services.

If cable tiles or other cable markers or protectors are exposed during
excavation, it should not be assumed that they are in their correct
position directly above the cable(s) they were originally intended to
mark or protect. Previous excavations and careless backfilling may
have displaced such cable markers or protectors. The position of a
cable is not certain until it is uncovered and identified.

As excavations progress, precautions should be taken to prevent
collapse of the trench or hole by shuttering or similar means. Should
the depth of the excavation be such that a fall might bury or strike and
injure anyone in, or in the vicinity of, the trench the excavation and
surrounding parts shall be suitably supported. Special attention
should be given to supporting excavations in the vicinity of walls,
particularly retaining walls where a landslip, whether it is initiated by
the digging of the trench or not, may cause Danger.

In addition to the above precautions, all excavations shall be in
compliance with the legislation * and any plant, equipment or material
that could affect the safety of the excavation shall be inspected in
accordance with the current legislation. Any significant defect found
at any time shall be reported without delay to the person in charge of
the excavation and, where appropriate, it shall be rectified
immediately.

As work progresses, the work area shall be defined and precautions
taken to adequately sign, fence, guard and illuminate the area, as
necessary, so as to give proper warning of the excavation to
employees, the walking public, road users and other persons.

The excavation should be made large enough to expose all the
cables, pipes and ducts necessary to establish the position of the
required cable(s).

! Construction (Design & Management) Regulations (NI) 2007
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5.8 Reference should also be made to guidance documentation > when
excavating to expose HV cables.

6 IDENTIFICATION AND PROVING SAFETY FROM THE SYSTEM
BEFORE WORKING ON HIGH VOLTAGE CABLES

6.1 Identification Procedures

6.1.1

6.1.2

6.1.3

Cable records should be used to assist in locating the cable to
be worked on.

The appropriate cable route records may be used to positively
identify cables at locations where there is only one cable
present in the immediate geographic area.

The cable shall be Isolated and Earthed before the sequence
given in Clause 6.2.2 below is followed

Where a cable is exposed and can be visibly traced from one
termination to the point of work, no additional means of
identification is required.

Identification through visual tracing is not acceptable if the
cable is hidden from view for any distance, no matter how short.

Where a cable cannot be readily identified as described in
Clauses 6.1.1 or 6.1.2 above then it shall be Isolated and
Earthed, a Sanction for Test issued and the following
procedure should normally be carried out:

0] The Primary Earths at one end may be removed and an

Approved cable identifier connected to the cable phase
conductors to positively identify the cable at the point of
work.
In some circumstances the signal from the transmitter
may be induced into adjacent cables. A positive
identification should be made by exposing the adjacent
cables and checking with the receiver which cable has
the strongest signal.

(i)  Where it is still not possible to positively identify the
cable then, where Safety from the System can still be
maintained, the signal should be applied to two of the
phase conductors free from earth. This may be
completed by connecting two phases together at one
end, then applying an Approved cable identifier across
the same two phases at the other end.

SRI5
Ref

% Health and Safety Executive guidance document — ‘Avoiding Danger from Underground Services’
(Ref. No. HSG47)
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6.1.4

Where it is not possible to positively identify the cable to be
worked on at the point of work, the Senior Authorised Person
shall notify the Control Person that the cable cannot be
positively identified and shall cancel the Sanction for Test.
The sequence given in Clause 6.2.2 shall then be followed.

6.2 Proving Safety From The System

Normally, no work shall be carried out on an HV cable unless it has
been previously spiked.

6.2.1

SAFRUL/SRI 5/2

Where a positively identified cable is to be spiked the following
sequence applies:

() The Authorised Person in charge of the cable spiking
operation shall be in receipt of an appropriate Sanction for
Test.

(i) Spiking gun cartridges should be in the custody of the
Authorised Person prior to the operation.

(i) An Approved spiking gun shall be fitted under the
Personal Supervision of the Authorised Person.

(iv) The Authorised Person shall notify the Control Person at
a Control Centre that it is now his intention to spike the
cable.

(v) With any identifier still connected, the cable shall be
spiked, normally the spike to remain in position until the
cable is cut.

(vi) The Authorised Person shall advise the Control Person
at a Control Centre that the cable has been spiked. The
Control Person shall log the time of spiking and relate this
to any system occurrence of which he may be aware.

(vii) Where applicable the Authorised Person shall check for
the identifier signal each side of the spike. (The signal
should disappear or diminish on the side of the spike
remote from the identifier transmitter.)

(viii)  Where applicable the Authorised Person shall remove
any cable identifier and re-apply Primary Earths to all
phase conductors at the circuit ends, in which he may be
assisted by a Competent Person under his Personal
Supervision.
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6.2.2

6.2.3

SAFRUL/SRI 5/2

(ix) The cable shall be cut and the spiking gun removed under
the Personal Supervision of the Authorised Person in
receipt of the Sanction for Test. The Authorised Person
in receipt of the Sanction for Test may decide to first
remove the spiking gun to enable the cable to be cut at the
point of spiking.

Where there is only one cable present in the immediate
geographic area or a cable that cannot be positively identified
is to be spiked the following sequence applies:

(i) Cartridges should be in the custody of the Senior
Authorised Person prior to the operation.

(i) An Approved spiking gun shall be fitted under the
Personal Supervision of the Senior Authorised Person.

(ili) The Senior Authorised Person shall notify the Control
Person at a Control Centre that it is now his intention to
spike the cable.

(iv) The cable shall be spiked.

(v) The Senior Authorised Person shall advise the Control
Person at a Control Centre that the cable has been
spiked. The Control Person shall log the time of spiking
and relate this to any system occurrence of which he may
be aware.

(vi) The spiking gun shall be removed under the Personal
Supervision of the Senior Authorised Person.

Cable phase identification if required shall be carried out under
a Sanction for Test.
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7 DISPENSATION FROM SPIKING

7.1 In exceptional circumstances, where spiking is not be carried out, the
‘Request for Outage and/or Programmed Work”™ form shall be
endorsed as follows:

7.1.1 “No cable spiking will be carried out”;
and, where appropriate,

7.1.2 “Cable not to be opened”.

7.2 In such cases, before the Request for Outage and/or Programmed
Work form is sent to the Control Centre, a Senior Authorised Person
shall be satisfied that the reasons for not spiking are acceptable and
shall endorse the system outage request to signify his agreement.
The Senior Authorised Person shall, where applicable, state the
method of proving terminal Apparatus not to be Live on the “Request
for Outage and/or Programmed Work” form.

Examples where spiking may be omitted are:
7.2.1 Pressure assisted cables.

7.2.2 Work at a termination where a Primary Earth is applied or the
terminal Apparatus has been proved not to be Live and is
clearly identified.

7.2.3 The cable can be visually traced over its whole length from the
point of work to a termination where a Primary Earth is applied
or the terminal Apparatus has been proved not to be Live and
is clearly identified.

7.2.4 A point on the cable which has previously been identified and
the conductors worked on, after which work this cable has not
been made Live.

7.2.5 Moving HV cables.

7.2.6 When a HV cable is to be repaired or in circumstances where it
is not desirable to spike the cable.

7.2.7 A newly laid HV cable that has not been energised. If there is
any doubt over the cable identification it shall be spiked.

7.3  Where cable spiking is not carried out, the cable shall be opened

under the Personal Supervision of the Senior Authorised Person
issuing the Safety Document.
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8.2

8.3

8.4

8.5

WORK ON HIGH VOLTAGE CABLES

Work shall not commence on any HV cable unless the Person in
charge of the work is in receipt of a Safety Document and has been
personally instructed at the point of work by the Senior Authorised
Person issuing the Safety Document.

Unless the work is restricted to that which can be done under a
Limited Work Certificate, the circuit shall be Isolated and Primary
Earths fitted where reasonably practicable between all points of
isolation and the point of work and, dependent on the requirements of
Clause 8.3, a Permit for Work issued.

When any HV cable is to be cut or any HV cable joint or chamber
opened, the Senior Authorised Person issuing the Safety
Document shall identify the cable, joint or chamber as that covered
by the Safety Document and on which it is safe to work.
Identification and proving ‘dead’ shall be carried out in accordance
with Clauses 6 and 7.

Where removal of Primary Earths is necessary to enable electrical
identification tests to be carried out, a Sanction for Test shall be
issued and the issue of a Permit for Work deferred until completion
of the tests and the cancellation of the Sanction for Test.

Work on cables which connect two separate earthing systems or
where there is a need to protect Persons against dangerous induced
voltages or differences in earth potential, should be carried out in
accordance with the Attachment to this Instruction after a Safety
Document has been issued.

When work is to be done on an HV cable or cable terminations and
that cable lies wholly within one earthing system and the cable is
directly connected to an overhead line, Danger from induced voltage
on the overhead line may be excluded from the cable by using the
following procedure after issuing a Permit for Work for its execution:

8.5.1 HV cable or remote termination -

Apply Drain Earths at the cable sealing ends.

8.5.2 HV cable termination at connection with the overhead line -

0] Apply Drain Earths at the cable sealing ends and on the
overhead line circuits at a point as close as practicable
to the terminal tower or support structure.

(i) Remove the cable/overhead line circuit connections
between the applied Drain Earths.

(i)  Remove the Drain Earths from the cable sealing ends.
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9.1

10

10.1

10.2

GENERAL REQUIREMENTS FOR TESTING HV CABLES

Where applicable, testing on any HV cable shall be in accordance
with SRI 11 - ‘Testing High Voltage Apparatus’. Testing shall not
commence unless the Person in charge of the testing is in receipt of a
Safety Document.

WITHDRAWABLE CABLE PLUGS

HV Cables connected to Plant / Apparatus using cable plug
connections or similar shall where practicable be readily identifiable,
using the designated cable identification or associated switchgear
identification, or have fixed to it a means of identification that shall
remain effective throughout the period of work or testing. Where fitted,
continuous voltage indicators shall be utilised, these shall where
reasonably practicable be tested before and after use, and left in
place on the adjacent Live cables.

Withdrawal and insertion of the withdrawable cable plugs from Plant /
Apparatus with multiple or single connections to a common point, i.e.
a shared circuit breaker, isolator or cable end box, shall be carried out
under a Permit for Work with all associated Plant / Apparatus
Isolated and Earthed. Work on the cable ends, cable plug
connections or cable repair close to the termination etc., can be
carried out under this Permit for Work.

10.2.1If the withdrawal of the cable plugs is to create a point of
isolation, then the work to be done shall include the fitting of
Insulated Blanking Plugs and the application of an Earthing
Device to the withdrawn cable plugs. The Senior Authorised
Person shall cancel the Permit for Work and inform the
Control Person. The Control Person shall confirm Isolation,
which shall be the Insulated Blanking Plugs. On confirmation of
Isolation, i.e. Caution Notice(s) applied, the Control Person
shall confirm Primary Earth applied to the withdrawn cable
plugs, Primary Earth band applied. On confirmation of Earthing,
a Permit for Work can now be issued for the associated work
for which the cable plugs where withdrawn, the other
associated Plant / Apparatus, on which work is not to take
place, may now be restored to service.

10.2.2If the Primary Earth is to be removed for the purposes of
testing, then the Permit for Work shall be cancelled and a
Sanction for Test issued. The application and removal of the
Primary Earth, under the Sanction for Test, shall be carried
out by or under the Personal Supervision of a Senior
Authorised Person.
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10.2.3

On completion of the work for which the cable plugs were
withdrawn the Permit for Work shall be cleared and cancelled.
The conditions in 10.2 shall be established on the associated
Plant / Apparatus; prior to the issue of the Permit for Work to
insert the cable plugs the Control Person shall confirm that the
Primary Earth Band has been removed, and then that the
Caution Notice(s) at the Insulated Blanking Plugs are
removed. The Permit for Work to insert the cable plugs can
now be issued, the work to be done shall include the removal of
the Earthing Device from the cable plugs and removal of the
Insulated Blanking Plugs. On completion of the work the Permit
for Work can be cleared and cancelled, the Senior Authorised
Person shall confirm the condition of the Plant / Apparatus to
the Control Person.

10.3 Where cable Isolators and Earth Switches, i.e. (*/2 & */3), are installed

then it

is not generally required to withdraw and insert the cable plugs.

Work on the cable plugs, Pfisterer connections or cable repair close to
the termination etc., which requires withdrawal and insertion shall be
part of the work to be done on the Permit for Work, with Isolation and
Earthing at the */2 or */3 Isolator and Earth Switch at that point and at
any remote connected Location.

10.3.1

SAFRUL/SRI 5/2

If testing is required, where *2 & */3 Isolators and Earth
Switches are installed, then any Permit for Work shall be
cancelled and a Sanction for Test issued. It may be necessary
to withdraw and insert the cable plugs for the purposes of the
testing for the following reasons; due to the lack of test probes,
due to significant additional switching as */2 or */3 Earth
Switches are interlocked with the Circuit Breaker Earth Switch
or due to switchgear manufacturers directive not to unduly
stress the switchgear, or as determined by the Sanction for
Test recipient. The withdrawal and insertion for this purpose
can be undertaken under the conditions of the Sanction for
Test. On completion of testing the Senior Authorised Person
shall confirm the condition of the Plant / Apparatus to the
Control Person.
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UNCONTROLLED WHEN PRINTED SRI5
(Att)

ATTACHMENT
[Issue 1]
TO
SAFETY RULES INSTRUCTION SRI 5

INDUCED VOLTAGE WORKING

1 FOREWORD

A cable which has been isolated from the system can become live with
dangerous high voltages by induction from adjacent cables, overhead
lines or by natural phenomena. These induced voltages are most
severe when high fault currents flow in the inducing circuits.

Differences in earth potential can also occur during fault conditions and
these can appear at the point of work between any conducting
components such as conductors, sheaths, metallic pipes, etc., and also
between these components and the local earth.

High voltage gradients can also appear across any break in a
conductive path when that path is isolated and earthed at its remote
ends.

Danger from such voltages can be eliminated by the use of approved
earthing procedures or by the provision of an insulated work
environment.

2 DEFINITIONS

Terms printed in bold type (other than in headings) are as defined in the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical).

For the purpose of this Attachment, the following additional definitions
apply:

() Induced Voltage Working - the method of working which employs
the procedures set down in this Instruction to protect persons
against dangerous induced voltages or differences in earth
potential.

(i) Earthed Working - the method of working where all Apparatus

and conductive materials which are exposed in the work area are
effectively bonded together and Earthed at the point of work.
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3.1

3.2

UNCONTROLLED WHEN PRINTED

(i) Insulated Working - the method of working where the Person,
using Approved equipment, is insulated from contact with
objects at different potentials.

(iv)  Adequate Earth - a common point of connection for establishing
an equipotential throughout the area of work.

(v) Bridging Earth - a form of Drain Earth applied at Link Boxes, joint
bays or other points of work to provide an efficient connection to
earth or to eliminate differences in potential. Bridging Earths
include Triflex and Uniflex earths.

(vi)  Link Box — a link box, kiosk or pillar containing cable sheath
disconnecting links and/or Sheath Voltage Limiters (SVLS).

(vii)  Cautionary Notice - a notice reading ‘Safety Precautions have
been taken to conform to SRI 5 for work on cables’.

APPLICATION

This Attachment supplements the requirements of SRI 5 and shall be
applied, as appropriate, for work or testing on power or auxiliary cables
where there is a possibility that such cables could be subject to
dangerous voltages arising either from induced voltages from parallel
circuits or from the passage of high fault currents.

This Attachment need not be applied in any of the following
circumstances:

() Where it has been established by calculation, test or existing
knowledge that there is no possibility of dangerous voltages
arising;

(i) When all adjacent circuits are limited to Systems having
resistance earthing in which the fault level does not exceed
2.5KA;

(i)  When working on British Telecom cables where other codes of
practice apply.

When considering (i) above, two conditions pertaining to
electromagnetic induction and rise in earth potential can arise and the
appropriate recommended voltage limits are:

€)) 60 volts for steady state, i.e. continuous induced voltages.
(b) 650 volts for fault conditions where the fault current can be

cleared within 0.2s or 430 volts where clearance times are more
than 0.2s.
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3.3

3.4

3.5

4.1

UNCONTROLLED WHEN PRINTED

Precautions relating to Induced Voltage Working are not generally
required when working on HV cables sited wholly within one Earthed
System. However, there are situations where the circuit configurations
within the same Earthed System can, under certain conditions,
produce induced voltages in excess of the recommended limit and each
Location shall therefore be assessed accordingly.

It should be noted that it is possible for induced voltages to appear on
the terminal connections and sheath of, for example, an HV motor cable
which runs physically parallel and close to other HV single core cables
when a fault occurs on one of them. The magnitude of the induced
voltages will be mainly dependent on:

() The value of fault current.

(i) The length of the physical parallel run.
(i)  The path of the return fault current.
Where Induced Voltage Working is necessary:

3.5.1 For power cables, Earthed Working should generally be applied
but where this is not reasonably practicable, or is undesirable,
Insulated Working may be adopted as an alternative.

3.5.2 For auxiliary cables, as it is impracticable to develop effective
means for earthing the conductors which can be guaranteed to
sustain the passage of the resulting high value of induced
current, Insulated Working should generally be applied.
However, at non-insulated, metalclad terminal boxes a
combination of Insulated Working and Earthed Working may
have to be employed.

PHILOSOPHY OF CABLE AND SHEATH EARTHING REMOTE
FROM THE POINT OF WORK

Where it can be shown that Induced Voltage Working is not necessary,
earths would normally be applied to the cable cores at each end. There
would be no specific requirements for earthing the cable sheaths or re-
arrangement of cable sheath bonding links remote from the point of
work.
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UNCONTROLLED WHEN PRINTED SRI5
(Att)

4.2  Where Induced Voltage Working is necessary, the normal method
should be for earths to be applied and maintained on the cable cores at
each end and within the Isolated zone. However, it is recognised that
safe working conditions can still be achieved by adhering to the
Schemes set out in this Attachment, but with the cable cores being
‘earth free’ at each end, by the cables being physically disconnected
from the earths applied at the points of isolation. Regardless of the
method used, there would be no specific requirement for cable sheath
earthing or re-arrangement of cable sheath bonding links remote from
the point of work, except when changing Link Boxes.

5 APPROVED EQUIPMENT

5.1 All equipment used shall be of a type that is Approved by Northern
Ireland Electricity.

5.2 As an alternative to the use of an Insulated Platform use may be made,
as appropriate, of a combination of at least two of any of the following
Approved items:

0) Insulating mat
(i) Insulating boots
(i)  Insulating gloves
(iv)  Insulated tools.

5.3  All equipment shall be inspected for damage or defect before use and
any equipment found faulty shall immediately be withdrawn from
service.

6 WORK ON HIGH VOLTAGE CABLES UNDER INDUCED VOLTAGE
CONDITIONS

6.1  The relevant precautions set down in SRI 5 - Clauses 3 - ‘Identification’;
5 - ‘Excavation to Expose High Voltage Cables’; 6 - ‘Identification and
Proving Safety from the System before Working on High Voltage
Cables’; 7 - ‘Dispensation from Spiking’ and 8 - ‘Work on High Voltage
Cables’ - shall be observed.

6.2 It is recommended that as many low impedance connections as
practicable be established between terminal station earths. Such
connections may be by a conductor or sheath of the circuit on which
work is being carried out.

6.3 If the work area has no local earth, an earth rod(s) sufficient to provide
an Adequate Earth shall be installed adjacent to the point of work and
the rod(s) then efficiently connected to a common earth bar. Any
subsequent earthing to the cable shall be taken from this bar.
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6.4

6.5

UNCONTROLLED WHEN PRINTED

If any part of the work is to be carried out using Earthed Working, an
earth mat, connected to the common earth bar, shall be provided to
extend outside the work area at the point of access for a distance of at
least one metre. All exposed cable sheaths, metallic pipes, bracings,
etc., shall be connected to the common earth bar (see Fig. 1).

If the work is to be carried out using Insulated Working, the precautions
given below shall be applied.

6.5.1

6.5.2

6.5.3

6.5.4

6.5.5

6.5.6

With the exception of the conductors or sheaths to be worked on,
all exposed metallic pipes, bracings, etc., within the work area
and with which contact is possible, shall be wrapped with suitable
insulation and an Insulated Platform provided when required
within the work area (see Fig. 2).

Before using an Insulated Platform, the insulation resistance shall
be measured across the supporting insulators connected in
parallel. The resistance shall be not less than 10 megohms
measured with a 1kV ‘Megger'.

In damp environments where it would not be possible to obtain
the required insulation level under the prevailing conditions, a dry
environment shall be created at the point of work to achieve the
required insulation level.

Under conditions of induced voltage or rise of earth potential, the
potential of the work area earth system may rise above that of
the local mass of earth. If metallic connections such as cables or
pipes extend from within the work area earth system to
equipment outside that earth system, a hazard could exist to
persons inside and outside the work area. All such metallic
connections shall have an insulating section so that a person
cannot make simultaneous contact with two earth systems. A
typical HV cable joint bay situation is shown in Fig. 3.

Metalwork on the work area side of the insulating section shall be
connected to the common earth bar. Metalwork on the external
side of the insulating section shall be connected to a separate,
external earth system.

External insulation should be applied to exposed metalwork and
pipes near the boundary of the work area earth mat so that
persons in contact with the earth mat cannot make simultaneous
contact with metalwork connected to the separate, external earth
system. Alternatively, the earth mat near the boundary can be
covered with an insulating mat.
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6.5.7 Persons carrying out Insulated Working shall not accept
materials from, or make physical contact with, any person(s) not
in the same insulated environment.

6.6 Electrical supplies into the work area shall be via an isolating
transformer.

6.7  Work should now proceed in accordance with the relevant Scheme.

7 ADDITIONAL REQUIREMENTS FOR TESTING HIGH VOLTAGE
CABLES

7.1  Where conductor dielectric testing is necessary, the joint barriers and
any Sheath Voltage Limiters (SVLs) fitted in Link Boxes along the route
should be short circuited and Earthed for the period of the tests (see
Fig. 4).

7.2 When testing oversheaths and joint barriers on insulated sheath
systems and Induced Voltage Working is not required, any SVLs fitted
in Link Boxes along the route should be disconnected for the period of
the tests. The SVLs may then also be tested.

7.3  Before cancelling the final Safety Document, the Senior Authorised
Person should satisfy himself that all links and earthing arrangements
are returned to the correct operational mode.

8 WORK ON, OR TESTING AT, POWER CABLE SHEATH
DISCONNECTING LINK BOXES UNDER INDUCED VOLTAGE
CONDITIONS

8.1 The relevant precautions set down in SRI 5 - Clauses 3 - ‘Identification’;
6 - ‘ldentification and Proving Safety from the System before Working
on High Voltage Cables’; 7 - ‘Dispensation from Spiking’; 8 - ‘Work on
High Voltage Cables’ and 9 - ‘General Requirements for Testing HV
Cables’ - shall be observed.

8.2 In some cases the carcase of a Link Box may be Earthed to a local
earth and not connected to the earth associated with the cable sheaths.
Before work is carried out on the cable sheath disconnecting links and
SVL connections in these Link Boxes, the two earths shall be connected
together using Insulated Working.

8.3  Where the terminal pillars of the Link Box are provided with special
connecting points for the attachment of Bridging Earths, these earths
shall be applied and removed by means of an Operating Pole or utilizing
Insulated Working. The cable sheath disconnecting links and SVL
connections may be adjusted as required once Bridging Earths are
applied to all the terminal pillars.

SAFRUL/SRI 5/1:Att/1 SEPTEMBER 2008 Page 6 of 70
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8.5

8.6

8.7

8.8

9.1

9.2

UNCONTROLLED WHEN PRINTED

Where the terminal pillars of the Link Boxes are not provided with
special connecting points for attachment of Bridging Earths, Insulated
Working shall be utilized for the application and removal of Bridging
Earths, the adjustment of sheath disconnecting links, the adjustment of
SVL connections or the fitting of an Adapter Plate (see Clause 12).

Where reasonably practicable, Link Boxes should be Locked* after
each operation and a Cautionary Notice attached. The notice should
not be removed until work has been completed, the links returned to the
normal operating position and the box finally Locked.

* |t is recommended that all Link Boxes on a circuit are fitted with a
lock of the same series unique to the circuit. This facilitates
identification of the Link Box with the circuit.

Where it is not possible to connect the earth-end fitting of the Bridging
Earth to the earth pillar or to the external earth connections of the Link
Box, the fitting should be connected to a supplementary earth rod driven
as closely as possible to the Link Box.

Work or testing should now proceed in accordance with the relevant
Scheme.

Before cancelling the final Safety Document, the Senior Authorised
Person should satisfy himself that all links and earthing arrangements
are returned to the correct operational mode.

GENERAL REQUIREMENTS FOR WORK OR TESTING ON
AUXILIARY CABLES

The relevant precautions set down in SRI 5 - Clauses 3 - ‘Identification’
and 5 - ‘Excavation to Expose High Voltage Cables’ - shall be observed.

Where it has been determined that Induced Voltage Working does not
apply, work or testing should be carried out in accordance with SRI 13 -
‘Low Voltage Apparatus’.
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10 WORK OR TESTING ON AUXILIARY CABLES UNDER INDUCED
VOLTAGE CONDITIONS

10.1 The relevant precautions set down in SRI 5 - Clauses 3 - ‘Identification’
and 5 - ‘Excavation to Expose High Voltage Cables’ - shall be observed.

10.2 Work or testing should be carried out in accordance with SRI 13 - ‘Low
Voltage Apparatus’ and a Senior Authorised Person shall issue a
Safety Document or give appropriate instructions on the manner of
work or testing.

10.3 For auxiliary cables it is considered impracticable to develop effective
means for earthing the conductors which can be guaranteed to sustain
the passage of the resulting high value of induced current. Therefore
Insulated Working should generally be applied for work or testing on the
conductors except at non-insulated, metalclad terminal boxes where a
combination of Insulated Working and Earthed Working may have to be
employed.

10.4 Prior to any work or testing on the conductors, Insulated Working should
be used to ensure the following:

10.4.1 At terminations at each end of the section to be worked on, the
conductors in that section shall be Isolated from the terminal
equipment and bonded together, if required. Unless the
termination is the point of work, a Cautionary Notice shall be
displayed and, where reasonably practicable, the terminal box
Locked.

10.4.2 At terminations within the section to be worked on, for example
oil points, the conductor terminations may be left in situ provided
a Cautionary Notice is displayed at these positions and, where
reasonably practicable, the terminal boxes Locked.

10.5 Depending on the work or testing to be done as detailed in the
appropriate Schemes, the relevant precautions set down in Clauses 6.3,
6.4 and 6.5 shall be observed.

10.6 Work or testing should now proceed in accordance with the relevant
Scheme.

11 USE OF BRIDLING BAR
This Clause sets down the procedures for using the Bridling Bar for
earthing and through-bonding of conductors or cable sheaths. The Bar

can be used attached to, or detached from, the Insulated Platform, as
required.
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11.1 USE OF BRIDLING BAR FOR EARTHING

11.1.1 When using Insulated Working, immediately prior to the
application of a Bridging Earth, there could be Danger to the
Person holding the Bridging Earth in one hand and touching,
with another part of the body, a conductor or sheath subject to
induction. To avoid this, a Bridling Bar attached to, but insulated
from, the Insulated Platform provides an intermediate bonding
point with the local earth system.

11.1.2 The Bridging Earth shall first be attached to the conductor or
sheath to be Earthed, care being taken to ensure that no part of
the Bridging Earth is allowed to come into contact with earth or
any other conducting material. The free end of the Bridging
Earth is then attached to the Bridling Bar using an Approved
Operating Pole.

11.1.3 If at this stage the Bridling Bar is not connected to a common
earth bar a connection shall be made, the connection first being
applied to the common earth bar and then to the Bridling Bar
using the Operating Pole.

This operation shall NOT be carried out by a Person on the
Insulated Platform.

11.2 USE OF BRIDLING BAR FOR ‘THROUGH BONDING’

11.2.1 Using Insulated Working, Bridging Earths shall first be attached
to the conductors or sheaths to be bonded, care being taken to
ensure that no parts of the Bridging Earths are allowed to come
into contact with earth or any other conducting material. The free
ends of the Bridging Earths are then attached to the Bridling Bar
using the Operating Pole.

Note: The removal of connections from the Bridling Bar shall be carried
out in the reverse order to that in which they were applied.

12 USE OF ADAPTOR PLATE

The Adaptor Plate is designed to facilitate the earthing of cable sheaths
and the testing of cable sheaths and barrier joints at Link Boxes which
do not meet the requirements of CEGB TDC 539. The use of the
Adaptor Plate also obviates the need for Triflex Earths.

All operations involved in the fitting, use and removal of the Adaptor

Plate shall be carried out under Insulated Working conditions using
Approved insulated tools and Operating Poles, as appropriate.
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12.1 USE OF ADAPTOR PLATE FOR EARTHING CABLE SHEATHS

12.1.1 Before application the Adaptor Plate should be carefully
examined to ensure that it is clean and free of moisture, that all
slide bars are secured in the ‘Sheath to Earth’ position and the
lifting attachment is securely fitted.

12.1.2 After attaching one end of a Uniflex Earth to the Adaptor Plate
earthing bar, the free end of the Uniflex Earth should be
connected to the Link Box earthing system.

12.1.3 Disconnect the SVLs from the Link Box pillars.

12.1.4 Remove all links from the Link Box, place the Adaptor Plate over
the Link Box pillars and secure the Plate to the pillar studs.

All cable sheaths connected to the Link Box are now Earthed.

12.2 USE OF ADAPTOR PLATE FOR TESTING CABLE SHEATHS AND
BARRIER JOINTS

12.2.1 After completing the above procedure, the slide bar connections
on the Adaptor Plate may be adjusted as necessary and test
voltages applied to the cable sheaths through the Adaptor Plate
test bar.
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SCHEME 1
OVERSHEATH AND JOINT BARRIER TESTS ON POWER CABLES

This Scheme supplements the relevant requirements of SRI 5 to enable
testing of oversheaths and joint barriers on power cables.

Utilizing the appropriate procedures detailed in Section 7 of this
Attachment the following operations should be carried out:

Where cross-bonded or single point bonded Systems are equipped with
Sheath Voltage Limiters (SVLs) they shall be disconnected from the
terminal pillars of the minor Link Boxes of the major section to be tested.

The metallic sheaths of the section under test should then be
disconnected from earth at the major section Link Box remote from the
point of test by removing the links. The terminal pillars associated with
the adjacent major section shall be Earthed by Bridging Earths in this
remote Link Box. Alternatively, it may be possible to earth these
terminal pillars by replacing links in the appropriate position.

The links in the Link Box at the point of test should then be removed
and Bridging Earths applied between earth and all the terminals.

Where so desired, the above connections may be made via an Adaptor
Plate (see Section 11 of this Attachment) or an Approved test and
earth connection box. Care shall be taken during the initial connecting-
up stage to ensure that the moveable contacts of the Plate or
connection box are in the ‘Earthed’ position and that its earth lead is
connected to the earth of the Link Box or to the supplementary earth
rod, as applicable.

The metallic sheaths of the section to be tested are now Earthed only at
the point of test. These earths may be removed, as necessary, only for
the duration of the tests. Where an Adaptor Plate or Approved
connection box is being used, the change of connection from ‘test’ to
‘earth” and vice versa shall be carried out in accordance with an agreed
procedure. Where such a connection box is not being used, the
sheaths shall be Earthed before applying or removing test connections
or alternatively the test connection shall be applied using Insulated
Working.

Similar procedures shall be adopted if it is required to test individual

minor sections.

Note: If a voltage is applied to the oversheath of one section, the
associated joint barriers will be subjected to the same test
voltage provided that the sheaths of the adjacent section(s) are
Earthed.
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SCHEME 2
OVERSHEATH REPAIRS TO POWER AND AUXILIARY CABLES

This Scheme supplements the relevant requirements of SRI 5 to enable
oversheath repairs to be carried out on power and auxiliary cables.

1 Using Insulated Working, a section of the oversheath should be
removed.

2 A Bridging Earth shall then be applied to the metallic sheath and
connected to the common earth bar via the Bridling Bar, using the
procedure set down in Section 10 of this Attachment.

3 Repairs may then proceed under Earthed Working conditions.

4 When it is necessary to remove the Bridging Earth from the metallic
sheath, Insulated Working shall be resumed and the work completed
under these conditions.

5 If it is impracticable or undesirable to apply the Bridging Earth to the
metallic sheath at, or close to, the point of work, Insulated Working shall
be adopted throughout the work.

Oversheath Metallic Sheath
C/ M j
Insulated Common
Platform Earth Bar

\

N
\
R N I
/!
Bridling
Bar
N

Earth Screen STTT77

Fig. 2.1

6 When carrying out repairs to auxiliary cables any Bridging Earth(s) shall
be applied to the auxiliary cable sheath and/or armour, as appropriate.
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SCHEME 3

METALLIC SHEATH REPAIRS TO POWER AND AUXILIARY
CABLES

This Scheme supplements the relevant requirements of SRI 5 to enable
metallic sheath repairs to be carried out on power and auxiliary cables.

1 Using Insulated Working, a section of the oversheath should be
removed to expose the metallic sheath.

2 A Bridging Earth shall then be applied to the metallic sheath and
connected to the common earth bar via the Bridling Bar, using the
procedure set down in Section 10 of this Attachment.

3 If the continuity of the metallic sheath is to be broken, a second Bridging
Earth shall be applied to the metallic sheath such that an earth is
positioned each side of the proposed break.

4 Repairs to the metallic sheath may then proceed under Earthed
Working conditions, both Bridging Earths being maintained until the
metallic sheath repair is completed.

5 Repairs to the oversheath shall then be effected as follows:

(i) One Bridging Earth may be removed and the oversheath repaired at
that point using Earthed Working.

(i) Using Insulated Working, the second earth may then be removed
and the repair completed.

6 If it is impracticable or undesirable to earth the metallic sheath using
Bridging Earth(s), applied at or close to the point of work, and the
continuity of the sheath is not to be broken, Insulated Working shall be
adopted throughout the work. If necessary, a Bridging Earth shall be
used to bond across any proposed break to maintain the continuity of
the metallic sheath (see Fig. 3.1 on following page).
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7 When carrying out repairs to auxiliary cables any Bridging Earth(s) shall

be applied to the auxiliary cable sheath and/or armour, as appropriate.
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SCHEME 4
CUTTING AND CAPPING POWER CABLES

This Scheme supplements the relevant requirements of SRI 5 for cutting
and capping of power cables.

1 Using Insulated Working, a section of oversheath should be removed to
expose the metallic sheath.

Oversheath Metallic Sheath
v
Insulated Common
Platform Earth Bar
\
I E—
Bridling
Bar
Earth Screen /77777
Fig. 4.1

2 Bridging Earths shall then be applied to the metallic sheath on both
sides of the proposed cut and connected to the common earth bar via
the Bridling Bar, using the procedure set down in Section 10 of this
Attachment.

3 The cable shall now be spiked under Earthed Working conditions at the

position of the proposed cut using an Earthed spiking gun (see Fig. 4.2
on following page).
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Fig. 4.2

Two rings of metallic sheath should be removed from the section
between the spiking gun and the Bridging Earths and the cable
insulation then reduced at these two points to leave 3mm radial
thickness.

Using Insulated Working, all conductors on each side of the spiking gun

shall be Earthed using Approved ‘G’ type Bridging Earths and the
procedure set down in Section 10 of this Attachment.

‘G’ Clamps Cable

Common
Earth Bar

Bridling
ffffffffff Bar
)
Earth Screen
Fig. 4.3
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Using Earthed Working, the spiking gun can now be removed and the
cable cut at the prepared position.

A short section of insulation should be removed from each core and all
conductors Earthed via the Bridling Bar to the common earth bar.

The Approved ‘G’ type Bridging Earth can now be removed.

Bared Conductor

N B
Common
Earthgar
EKXXXIXIXN IR Y E—
Bridling
Bar
Earth Screen 77T

Fig. 4.4

On the cable end to be capped, the conductor and metallic sheath
should be shorted together using flexible copper braid.

The Bridging Earths applied to the conductor should now be removed
and the cable capped. Care should be taken to ensure that the cap
completely covers the shorting braid (see Fig. 4.5 on following page).
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11 If other work is to be carried out immediately, the Bridging Earths

connected to the metallic sheath shall remain in position.

12 If the cable is to be left pot-ended, the Bridging Earth connected to the
metallic sheath should be removed using the procedure set down in
Section 10 of this Attachment. The end cap should then be fully
insulated using Insulated Working.
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SCHEME 5

MAKING OR BREAKING-DOWN STRAIGHT OR TRIFURCATING
JOINTS OR 3-CORE STOP JOINTS INCORPORATING LEAD-
THROUGH BUSHINGS ON POWER CABLES

This Scheme supplements the relevant requirements of SRI 5 for the
making or breaking-down of straight or trifurcating joints or 3-core stop
joints incorporating lead-through bushings on power cables.

Prior to commencing jointing operations it shall be ensured that the
conductors and metallic sheaths of the cables to be jointed are
individually Earthed to the common earth bar via the Bridling Bar using
the procedures detailed below. The Bridging Earths used for this
purpose should be threaded through the joint sleeve and end bells as
necessary to allow these items to be located over the cable at the
appropriate time.

Where the metallic sheath of the cable is electrically continuous within
the work area, the cable shall be prepared and cut in accordance with
Scheme 4, Clauses 1-8.

Where the metallic sheath of the cable is not electrically continuous
within the work area, Insulated Working shall be used to expose a
section of metallic sheath on one side of the discontinuity which shall be
Earthed by a Bridging Earth applied to the common earth bar via the
Bridling Bar, using the procedure set down in Section 10 of this
Attachment. This operation shall then be repeated on the metallic
sheath on the other side to the discontinuity.

If, on a capped cable, the conductors and metallic sheath are not
shorted together, the cable shall be prepared in accordance with the
principles of Scheme 4, Clauses 1-8, omitting the spiking.

If, on a capped cable, the conductor and metallic sheath are shorted
together, the cap should be removed provided the metallic sheath is
Earthed. If the metallic sheath is not Earthed, Insulated Working shall
be used to expose a section of the sheath and a Bridging Earth applied
using the procedure set out in Section 10 of this Attachment. A Bridging
Earth shall then be applied between the conductor and the Bridling Bar
so that the shorting braid between the conductor and metallic sheath
can be removed.
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Providing the conductors are kept Earthed at all times, Earthed Working
can now be used up to the application of the insulation.
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Fig. 5.1

The cable insulation may now be removed as required to enable the
ferruling operation to be carried out. An earth may then be applied to
the conductor as close as possible to the insulation, using an Approved
calliper clamp type Bridging Earth. Other conductor earths may now be
removed and the operation can proceed as follows:

(i)

(ii)

For Milliken type conductors a Bridging Earth, connected to earth,
should be applied round the ferrule via the compression equipment
and the conductors placed as far as possible into the ferrule. The
calliper clamp type Bridging Earth may then be removed and the
conductor pushed fully home. The ferrule should then be jointed
on to both conductors. If space permits a Bridging Earth,
connected to earth, should be applied to the ferrule and the
compression equipment removed. Alternatively, if it is not possible
to apply a Bridging Earth to the ferrule with the compression
equipment still attached, Insulated Working shall be used to
remove the compression equipment and to earth the ferrule with a
Bridging Earth, using the procedures set down in Section 10 of this
Attachment.

For other types of conductor, the ferrule should be jointed on to
both conductors with the calliper clamp type Bridging Earth in
position (see Fig. 5.2 on following page). A Bridging Earth should
then be applied to the ferrule and the calliper clamp type Bridging
Earths removed.
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4 The insulation and metallic sheaths should be finally prepared up to the
re-insulation process.
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Fig. 5.3
5 Temporary insulation shall be applied over the exposed metallic sheaths

and clamps. Using Insulated Working, the Bridging Earth on the ferrule
shall be removed adopting the procedure set down in Section 10 of this
Attachment. Insulation should then be applied to the conductor up to
3mm radial thickness (see Fig. 5.4 on following page).
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6 Using Earthed Working, the temporary insulation may be removed and

the joint completed up to, and including, plumbing and impregnation.

Common
Earth Bar
v

Bridling

—> @ @9l |
Bar

Earth Screen

Fig. 5.5

7 The joint outer protection box, permanent oil feed lines and bonding
leads should then be fitted in accordance with Scheme 10.

8 When breaking-down a joint, the reverse of the procedures detailed
above shall be used, as applicable.

9 When making or breaking-down a 3-core stop joint incorporating lead-
through bushings, this can be done using the procedures detailed above
by treating the central barrier and the lead-through bushings as part of
the ferrules.
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SCHEME 6

REPAIRING POWER CABLES USING EXTENDED FERRULE
REPAIR STRAIGHT JOINTS

This Scheme supplements the relevant requirements of SRI 5 for the
repair of power cables using extended ferrule repair straight joints.

Where it has been established that spiking is not necessary (see SRI 5,
Clause 7) the following procedures should be adopted:

Using Insulated Working, a section of the oversheath should be
removed to expose the metallic sheath.

Oversheath Metallic Sheath
Insulated Common
Platform Earth Bar
~ N
\ [ N ) —
Bridling
Earth Screen Bar 77777
Fig. 6.1

Bridging Earths shall then be applied to the metallic sheath on both
sides of the proposed cut and connected to the common earth bar via
the Bridling Bar, using the procedure set down in Section 10 of this
Attachment.

A ring of metallic sheath should be carefully removed in the vicinity of
the extended ferrule position.

Continuing with Insulated Working, the cable insulation should be
removed to expose the core and the conductor Earthed each side of
the proposed cut using Bridging Earths adopting the procedure set
down in Section 10 of this Attachment.

Using Earthed Working, the cable can now be cut at the prepared
position.
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1.6 Jointing can now continue in accordance with the relevant paragraphs
of Scheme 5.

2 Where positive identification cannot be established, the following
procedure should be adopted:

2.1 The cable shall be spiked at the point of cut only (i.e. the centre line of
the extended ferrule) under Earthed Working conditions using an
Earthed spiking gun, after the cable has been prepared in accordance
with Clauses 1.1 and 1.2.

2.2 The spiking gun should then be removed.

2.3  Aring of metallic sheath should be carefully removed in the vicinity of
the extended ferrule position and the cable insulation reduced to leave
3mm radial thickness.

2.4  Continuing with Insulated Working all conductors on each side of the
proposed cut shall be Earthed using Approved ‘G’ type Bridging Earths
applied as close as possible to the cut position, adopting the procedure
set down in Section 10 of this Attachment.

2.5 Using Earthed Working, the cable can now be cut at the prepared

position.

2.6 A short section of insulation should be removed from each core and all
conductors Earthed via the Bridling Bar to the common earth bar.

2.7 The Approved ‘G’ type Bridging Earths can now be removed.

2.8  Jointing can now continue in accordance with the relevant Clauses of
Scheme 5.
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SCHEME 7

MAKING OR BREAKING-DOWN SINGLE-CORE STOP JOINTS
INCORPORATING TWO PLUG-IN CONDUCTOR FITTINGS

This Scheme supplements the relevant requirements of SRI 5 for the
making or breaking-down of single-core stop joints incorporating two
plug-in conductor fittings.

Prior to commencing jointing operations on the first cable to be worked
on, it shall be ensured that the conductors and metallic sheaths of the
cable are individually Earthed to the common earth bar via the Bridling
Bar using the procedures detailed below. The Bridging Earths for this
purpose should be threaded through the end bell as necessary to allow
this item to be located over the cable at the appropriate time.

Where the metallic sheath of the cable is electrically continuous within
the work area, the cable shall be prepared and cut in accordance with
Scheme 4, Clauses 1-8.

Where the metallic sheath of the cable is not electrically continuous
within the work area, Insulated Working shall be used to expose a
section of metallic sheath on one side of the discontinuity which shall be
Earthed by a Bridging Earth applied to the common earth bar via the
Bridling Bar using the procedure set down in Section 10 of this
Attachment. This operation shall then be repeated on the metallic
sheath on the other side of the discontinuity.

If, on a capped cable, the conductors and metallic sheath are not
shorted together, the cable shall be prepared in accordance with the
principles of Scheme 4, Clauses 1-8, omitting the spiking.

If, on a capped cable, the conductor and metallic sheath are shorted
together, the cap should be removed provided the metallic sheath is
Earthed. If the metallic sheath is not Earthed, Insulated Working shall
be used to expose a section of the sheath and a Bridging Earth applied
using the procedure set out in Section 10 of this Attachment. A Bridging
Earth shall then be applied between the conductor and the Bridling Bar
so that the shorting braid between the conductor and metallic sheath
can be removed.

Providing the conductor is kept Earthed at all times, Earthed Working
can now be used up to and including the application of the insulation
and the screen over the profile of the stress cone.

The cable insulation may now be removed as required to enable the
ferruling operation to be carried out. An earth may then be applied to
the conductor as close as possible to the insulation, using an Approved
calliper clamp type Bridging Earth. Other conductor earths may now be
removed and the operation can proceed as follows:
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(i) For Milliken type conductors a Bridging Earth, connected to earth,
should be applied to the ferrule and the conductors placed as far
as possible into the ferrule. The calliper clamp type Bridging Earth
should then be removed and the conductor pushed fully home.

(i)  For other types of conductor, the ferrule should be jointed on to the
conductor with the calliper clamp type Bridging Earth in position. A
Bridging Earth, connected to earth, should then be applied to the
ferrule and the calliper clamp type Bridging Earth removed.

Work should now proceed with the application of the insulation and
stress cone. During the fitting of the stress cone, either Insulated
Working or Earthed Working can be adopted to suit the jointing
operations.

Metallic Sheath

i

Conductor Ferrule

Common
Earth Bar
Bar
A
STTT77

Earth Screen

Fig. 7.1

The centre section of the joint, the casing of which shall be Earthed to
the Bridling Bar, should be brought up to the end of the cable until the
ferrule is on the point of entering the centre section. Using Insulated
Working, the Bridging Earth on the ferrule should be removed adopting
the procedure set out in Section 10 of this Attachment. The centre
section should immediately be passed over the cable end until the
ferrule plugs into the central conductor fitting.

The side of the joint being worked on can then be completed, up to and
including plumbing and impregnation, using Earthed Working.

The other side of the joint should be completed using similar procedures
to those detailed above.

The joint outer protection box, permanent oil feed lines and bonding
leads should then be fitted in accordance with Scheme 10.

When breaking-down a stop joint of this type, the reverse of the
procedures detailed above shall be used, as applicable.
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SCHEME 8

MAKING OR BREAKING-DOWN SINGLE-CORE STOP JOINTS
INCORPORATING A LOCKED AND PLUG-IN CONDUCTOR FITTING

This Scheme supplements the relevant requirements of SRI 5 for the
making or breaking-down of single-core stop joints incorporating a
locked and plug-in conductor fitting.

Prior to commencing jointing operations on the first cable to be worked
on which is on the locking side of the joint, it shall be ensured that the
conductor and metallic sheath of the cable are individually Earthed to
the common earth bar via the Bridling Bar using the procedures detailed
below. The Bridging Earths for this purpose should be threaded through
the end bell as necessary to allow this item to be located over the cable
at the appropriate time.

Where the metallic sheath of the cable is electrically continuous within
the work area, the cable shall be prepared and cut in accordance with
Scheme 4, Clauses 1-8.

Where the metallic sheath of the cable is not electrically continuous
within the work area, Insulated Working shall be used to expose a
section of metallic sheath on one side of the discontinuity which shall be
Earthed by a Bridging Earth applied to the common earth bar via the
Bridling Bar using the procedure set down in Section 10 of this
Attachment. This operation shall then be repeated on the metallic
sheath on the other side of the discontinuity.

If, on a capped cable, the conductor and metallic sheath are not shorted
together, the cable shall be prepared in accordance with the principles
of Scheme 4, Clauses 1-8, omitting the spiking.

If, on a capped cable, the conductor and metallic sheath are shorted
together, the cap should be removed provided the metallic sheath is
Earthed. If the metallic sheath is not Earthed, Insulated Working shall
be used to expose a section of the sheath and a Bridging Earth applied
using the procedure set out in Section 10 of this Attachment. A Bridging
Earth shall then be applied between the conductor and the Bridling Bar
so that the shorting braid between the conductor and metallic sheath
can be removed.

Provided the conductors are kept Earthed at all times, Earthed Working
can now be used up to and including the application of the insulation
and the screen over the profile of the stress cone.
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3 The cable insulation may now be removed as required to enable the
ferruling operation to be carried out. An earth may then be applied to
the conductor as close as possible to the insulation, using an Approved
calliper clamp type Bridging Earth. Other conductor earths may now be
removed and the operation can proceed as follows:

() For Milliken type conductors a Bridging Earth, connected to
earth, should be applied to the ferrule and the conductors placed
as far as possible into the ferrule. The calliper clamp type
Bridging Earth should then be removed and the conductor
pushed fully home.

(i) For other types of conductor, the ferrule should be jointed on to
the conductor with the calliper clamp type Bridging Earth in
position. A Bridging Earth, connected to earth, should then be
applied to the ferrule and the calliper clamp type Bridging Earth
removed.

4 Work should now proceed with the application of the insulation and
stress cone. During the fitting of the stress cone, either Insulated
Working or Earthed Working can be adopted to suit the jointing
operations.

Metallic Sheath Conductor Ferrule

T /

Common
EarthNBar
Bar
Earth Screen [
Fig. 8.1
5 The centre section of the joint, the casing of which shall be Earthed to

the Bridling Bar, should be brought up to the end of the cable until the
ferrule is on the point of entering the centre section. Using Insulated
Working, the Bridging Earth on the ferrule should be removed adopting
the procedure set out in Section 10 of this Attachment. The centre
section should immediately be passed over the cable end until the
ferrule plugs into the central conductor fitting.

6 The locking ring or nut shall be screwed on to the ferrule using an
Approved insulated tool (see Fig. 8.2 on following page).
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7 The side of the joint being worked on can then be completed, up to and

including plumbing and impregnation, using Earthed Working.

8 The other side of the joint should be completed using similar procedures
to those detailed above.

9 The joint outer protection box, permanent oil feed lines and bonding
leads should then be fitted in accordance with Scheme 10.

10 When breaking-down a joint, the reverse of the procedures detailed
above shall be used, as applicable.
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SCHEME 9

MAKING OR BREAKING-DOWN SINGLE-CORE STOP JOINTS
INCORPORATING A SOLIDLY-FERRULED CONDUCTOR AND A
‘SLIDE-OVER’ CENTRE SECTION

This Scheme supplements the relevant requirements of SRI 5 for the
making and breaking-down of single-core stop joints incorporating a
solidly-ferruled conductor and a ‘slide-over’ centre section.

Prior to commencing jointing operations it shall be ensured that the
conductors and metallic sheaths of the cables to be jointed are
individually Earthed to the common earth bar via the Bridling Bar using
the procedures detailed below. The Bridging Earths used for this
purpose should be threaded through the joint sleeve and end bells as
necessary to allow these items to be located over the cable at the
appropriate time.

Where the metallic sheath of the cable is electrically continuous within
the work area, the cable shall be prepared and cut in accordance with
Scheme 4, Clauses 1-8.

Where the metallic sheath of the cable is not electrically continuous
within the work area, Insulated Working shall be used to expose a
section of metallic sheath on one side of the discontinuity which shall be
Earthed by a Bridging Earth applied to the common earth bar via the
Bridling Bar using the procedure set down in Section 10 of this
Attachment. This operation shall then be repeated on the metallic
sheath on the other side of the discontinuity.

If, on a capped cable, the conductor and metallic sheath are not shorted
together, the cable shall be prepared in accordance with the principles
of Scheme 4, Clauses 1-8, omitting the spiking.

If, on a capped cable, the conductor and metallic sheath are shorted
together, the cap should be removed provided the metallic sheath is
Earthed. If the metallic sheath is not Earthed, Insulated Working shall
be used to expose a section of the sheath and a Bridging Earth applied
using the procedure set out in Section 10 of this Attachment. A Bridging
Earth shall then be applied between the conductor and the Bridling Bar
so that the shorting braid between the conductor and metallic sheath
can be removed.

Providing the conductors are kept Earthed at all times, Earthed Working
can now be used up to the application of the insulation.
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3 The cable insulation may now be removed as required to enable the
ferruling operation to be carried out. An earth may then be applied to
the conductor as close as possible to the insulation, using an Approved
calliper clamp type Bridging Earth. Other conductor earths may now be
removed and the operation can proceed as follows:

(i) For Milliken type conductors a Bridging Earth, connected to earth,
should be applied round the ferrule via the compression equipment
and the conductors placed as far as possible into the ferrule. The
calliper clamp type Bridging Earth should then be removed and the
conductor pushed fully home. The ferrule should then be jointed
on to both conductors. If space permits, a Bridging Earth,
connected to earth, should then be applied to the ferrule and the
compression equipment removed. Alternatively, if it is not possible
to apply a Bridging Earth to the ferrule with the compression
equipment still attached, Insulated Working shall be used to
remove the compression equipment and to earth the ferrule with a
Bridging Earth, using the procedures set down in Section 10 of this
Attachment.

(i) For other types of conductor, the ferrule should be jointed on to
both conductors with the calliper clamp type Bridging Earths in
position. A Bridging Earth should then be applied to the ferrule
and the calliper clamp type earths removed.

4 The metallic sheaths should then be finally prepared and the complete
build-up of the cable insulation applied on both sides of the joint.

5 The centre section of the joints, the casing of which shall be Earthed to
the Bridling Bar, should be moved along the cable until the ferrule is on
the point of being covered by the centre section (see Fig. 9.1 on
following page). Using Insulated Working, the Bridging Earth on the
ferrule should be removed adopting the procedure set out in Section 10
of this Attachment. The centre section should immediately be moved
further along the cable until the ferrule registers correctly into the central
conductor fitting.
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6 The locking ring(s) or nut(s) should be screwed on to the ferrule using
an Approved insulated tool.
7 The joint may be completed, up to and including plumbing and
impregnation, using Earthed Working.
8 The joint outer protection box, permanent oil feed lines and bonding
leads should then be fitted in accordance with Scheme 10.
9 When breaking-down a stop joint of this type, the reverse of the

procedures detailed above shall be used, as applicable.
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SCHEME 10
FITTING JOINT OUTER PROTECTIVE BOXES ON POWER CABLES

This Scheme supplements the relevant requirements of SRI 5 for the
fitting of joint outer protective boxes on power cables.

Generally, for joints without bonding leads, Insulated Working should be
adopted for the removal of any Bridging Earths connected to the
metallic sheath, and the fitting of the outer protective box. With some
joints however it is possible to pass an earth connection to the joint
sleeve through the filling turret whilst the box is being fitted and then
remove the Bridging Earths connected to the metallic sheath. In such
cases the outer protective box can be fitted using Earthed Working, but
Insulated Working shall be used to remove the Bridging Earths
connected to the joint sleeve adopting the procedure set down in
Section 10 of this Attachment immediately before filling the box.

For joints with bonding leads, Earthed Working may be used to fit the
outer protective box provided the sequence of operations given below is
adopted and the metallic sheaths are first Earthed by Bridging Earths
connected to the joint bay common earth bar.

Where the Link Box is installed and the bonding leads are continuous
between the Link Box and the joint sleeve:

(i) Insulated Working shall be adopted to connect a Bridging Earth
between the Link Box permanent earth and the joint bay common
earth bar, unless a permanent connection is already installed.

(i) The bonding leads, and any permanent earth connections, should
then be permanently installed and connected at both ends to the
joint sleeve, Link Box or local earth, as appropriate, using Earthed
Working.

(iii) Bridging Earths, connected to earth, should be applied to all
terminal pillars in the Link Box and the earths connected to the
metallic sheath removed (see Fig. 10.1 on following page).
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(iv) The installation of the outer protective box may now be completed
including permanent oil feed lines, provided an insulated link has
first been fitted in these lines.

(v) Insulated Working shall then be used to remove any Bridging
Earths applied between the joint bay and Link Box permanent
earths, unless a permanent connection has since been installed in
which case Earthed Working may be used.

2.2 Where the Link Box is installed after the joint, or the bonding leads from
the joint have not yet been jointed on to existing leads from the Link
Box:

(i) A temporary local earth point shall be established at the free end
of the bonding leads, remote from the joint sleeve.

(i) Insulated Working shall be adopted to connect a Bridging Earth
between the local earth at the free end of the bonding leads and
the joint bay common earth bar.

(i) Using Earthed Working, all conductors at the free end of the
bonding leads shall be temporarily Earthed and the conductors at
the other end bolted to the connecting lugs of the joint sleeve. The
Bridging Earth connected to the metallic sheath may then be
removed and the installation of the outer protective box completed,
including permanent oil feed lines, provided an insulated link has
first been fitted in these lines.
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(iv)  Insulated Working shall then be used to remove the temporary
connection between the local earth at the free end of the bonding
leads and the joint bay common earth bar.

(v) Reference should be made to Schemes 14 and 15 for the
procedure when the Link Box is to be installed or the bonding
leads jointed.

3 When removing joint outer protective boxes, the reverse of the
procedures detailed above shall be used, as applicable.
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SCHEME 11

MAKING OR BREAKING-DOWN SEALING ENDS ON POWER
CABLES

This Scheme supplements the relevant requirements of SRI 5 for the
making and breaking-down of sealing ends on power cables.

Prior to commencing jointing operations it shall be ensured that the
metallic sheath of the cable is Earthed. Similarly, it shall be ensured
that the conductor is Earthed prior to work on the core.

Insulated Working shall be used to expose a section of the metallic
sheath and then to earth this by a Bridging Earth applied to the common
earth bar.

If, on a capped cable, the conductor and metallic sheath are not shorted
together the cable should be prepared in accordance with the principles
of Scheme 4, Clauses 1-8, omitting the spiking.

Providing the conductors are kept Earthed at the point of work at all
times, Earthed Working can now be used in accordance with the
appropriate jointing instructions.

Remove the cable insulation as required in preparation for attaching the
conductor fitting. Apply an Approved conductor calliper clamp type
Bridging Earth as close as possible to the insulation. Other conductor
earths may now be removed and the conductor cut at the appropriate
position. The operation may now proceed as follows:

()  For Milliken type conductors a Bridging Earth, connected to earth,
should be applied to the conductor fitting and the conductors
placed as far as possible into the conductor fitting. The calliper
clamp type Bridging Earth should then be removed and the
conductor pushed fully home.

(i) For other types of conductor, the conductor fitting should be
jointed on to the conductor, with the calliper clamp type Bridging
Earth in position. A Bridging Earth, connected to earth, should
then be applied to the conductor fitting and the calliper clamp type
Bridging Earth removed.

Work should now proceed in accordance with the appropriate jointing
instructions (see Fig. 11.1 on following page).
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5 Where possible, during the lowering of the porcelain, a temporary

Bridging Earth, connected to earth, should be passed through it and
attached to the conductor (see Fig. 11.2 on following page).
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6 When the design of sealing end is such that the clearance between the

conductor stalk and the top cap does not permit the passage of an earth
clamp, then using Insulated Working the earth can be temporarily
removed during the operation of lowering the porcelain into position.
The earth shall be replaced as soon as possible, but until this is done
the Person doing the work shall comply with Insulated Working (see
Fig. 11.3 on following page).
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7 When breaking-down a sealing end, the reverse of the procedures

detailed above should be used, if applicable.
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SCHEME 12

REPAIRING OIL LEAKS

This Scheme supplements the relevant requirements of SRI 5 for the
repair of oil leaks.

1 Where leaks develop in metallic sheaths, cable accessories or metallic
feed lines between the insulated oil links and the associated joint or
sealing end, the work should be treated as a metallic sheath repair (see
Scheme 3).

2 Where leaks occur in metallic feed lines between the insulated oil links

and the oil reservoir, Induced Voltage Working will not be required and
this Scheme therefore will not apply.
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SCHEME 13

WORK IN CABLE SHEATH LINK BOXES NOT INVOLVING THE
CUTTING OR DISCONNECTION OF BONDING LEADS

This Scheme supplements the relevant requirements of SRI 5 for work
in cable sheath link boxes not involving the cutting or disconnection of
bonding leads.

1 The work may be undertaken using one of the methods given below:

1.1 Ifitis practicable to maintain an earth connection via Bridging Earths or
links to all terminals in the Link Box being worked on, then Earthed
Working may be used.

1.2 If it is necessary to remove the earth connection from terminal pillars
within the Link Box being worked on, then Insulated Working may be
used provided the defined work environment can be maintained.

1.3 If it is not practicable to use either Earthed Working or Insulated
Working techniques, then the method of working bare hand detailed
below, which embodies the principle of ensuring that at all times there is
a connection between earth and the metallic sheath of at least one
cable on each side of the point of work, may be used provided the
following requirements are first complied with:

(i) The oversheath and joint barriers on the minor section each side of
the Link Box to be worked on shall be proved (see Scheme 1). Any
oversheath or barrier faults shall be located and repaired before
proceeding.

(i) Using the procedures detailed in Clauses 7.3 and 7.4 of this
Attachment:

(&) The metallic cable sheaths shall be bonded together at the
adjacent section bonding boxes or cable termination on each
side of the Link Box to be worked on. This bond shall be clear
of earth and can in some cases be achieved by links for
example in three-phase boxes. In the case of single-phase
boxes, it will be necessary to achieve the bonding together by
Approved insulated leads. Cautionary Notices shall be applied
at the bonding locations.

(b) Bridging Earths, connected to earth, shall be applied to the

terminal pillars of at least one bonding lead from each side of
the point of work.
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1.3.1 Work can now proceed on the terminal pillars other than those
Earthed as in 1.3 (ii) (b) above.

1.3.2 During the course of the work the Bridging Earths applied under
1.3 (i) (b) may be removed to allow work on those pillars
provided Bridging Earths, connected to earth, are applied to the

terminal pillars of at least one other bonding lead each side of the
point of work.
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SCHEME 14

REPLACING CABLE SHEATH LINK BOXES BY CUTTING AND
JOINTING EXISTING BONDING LEADS

This Scheme supplements the relevant requirements of SRI 5 for
replacing cable sheath link boxes by cutting and jointing existing
bonding leads.

1 The work may be undertaken using one of the methods given below:

1.1 Ifitis practicable to maintain an earth connection via Bridging Earths or
links to all terminals and bonding leads at the point of work at all times,
then Earthed Working may be used.

1.2 If it is necessary to remove the Bridging Earth from terminal pillars or
bonding leads at the point of work, then Insulated Working may be used
provided the defined work environment can be maintained.

1.3 If it is not practicable to use either Earthed Working or Insulated
Working techniques, then the method of working bare hand detailed
below, which embodies the principle of ensuring that at all times there is
a connection between earth and the metallic sheath of at least one
cable on each side of the point of work, may be used provided the
following requirements are first complied with:

() The oversheath and joint barriers on the minor section each side
of the Link Box to be replaced shall be proved (see Scheme 1).
Any oversheath or barrier faults shall be located and repaired
before proceeding.

(i) Using the procedures detailed in Clauses 7.3 and 7.4 of this
Attachment:

(@ The metallic cable sheaths shall be bonded together at the
adjacent section bonding boxes or cable termination on
each side of the Link Box to be replaced. This bond shall
be clear of earth and can in some cases be achieved by
links, for example, in three-phase boxes. In the case of
single-phase boxes, it will be necessary to achieve the
bonding together by Approved insulated leads. Cautionary
Notices shall be applied at the bonding locations.

(b) If Bridging Earths are not already applied between earth
and all the terminal pillars or links of the Link Box to be
replaced, then these shall be applied (see Fig. 14.1 on
following page).
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1.3.1 One of the existing bonding leads between the cable joint and the
Link Box should be cut at the appropriate place for jointing, and
both the inner and outer conductors (on the cable joint side of the
cut) shall be connected to the local earth by suitable Bridging
Earths (see Fig. 14.2).

Bridging Bridging
Earths z ¥ Earth 7 £ 7
|
44\\ \—{\\
Fig. 14.2 Fig. 14.3

1.3.2 The other two existing bonding leads should be cut and the Link
Box removed (Fig. 14.3).

1.3.3 The new Link Box, complete with appropriate lengths of bonding
lead, should be placed in situ. Where the terminal pillars of the
Link Box are not provided with special connecting points for
Bridging Earths, the links shall be bolted into their normal
operating positions.

1.3.4 Straight joints should be made between the two bonding leads
referred to in 1.3.2 and the corresponding leads of the new Link
Box (Fig. 14.4).

1.3.5 Where practicable, Bridging Earths should be applied to the
terminal pillars corresponding to the bonding leads just jointed
(Fig. 14.5). Where the terminal pillars are not provided with
suitable connecting points, Bridging Earths shall be connected to
all three links.
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1.3.6 The remaining bonding lead should be jointed (Fig. 14.6). Where
appropriate, Bridging Earths should be applied to its terminals
(Fig. 14.7).
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1.3.7 Using the procedures detailed in Clauses 7.3 and 7.4 of this
Attachment:

(i)  The Bridging Earths at the point of work should be removed
and the Link Box returned to service.

(i) Any connections applied under 1.3 (ii) (a) should be
removed and the bonding arrangement at the bonding
position on each side of the point of work returned to the
correct operational mode.
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1.3.8 All the Link Boxes should be Locked and any Cautionary Notices
removed.

1.3.9 In the case of single-phase Link Boxes or single-core bonding
leads, similar procedures to those given above shall be adopted,
care being taken to ensure that at all times there is a connection
between earth and the metallic sheaths of at least one cable on
each side of the point of work.
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SCHEME 15

REPLACING CABLE SHEATH LINK BOXES BY BREAKING-DOWN
EXISTING LINK BOXES

This Scheme supplements the relevant requirements of SRI 5 for the
replacing of cable sheath link boxes by breaking-down existing link
boxes.

1 The work may be undertaken using one of the methods given below:

1.1 Ifitis practicable to maintain an earth connection via Bridging Earths or
links to all terminals and bonding leads at the point of work at all times,
then Earthed Working may be used.

1.2 If it is necessary to remove the Bridging Earths from terminal pillars or
bonding leads at the point of work, then Insulated Working may be used
provided the defined work environment can be maintained.

1.3 If it is not practicable to use either Earthed Working or Insulated
Working techniques, then the method of working bare hand detailed
below, which embodies the principle of ensuring that at all times there is
a connection between earth and the metallic sheath of at least one
cable on each side of the point of work, may be used provided the
following requirements are first complied with:

() The oversheath and joint barriers on the minor section each side
of the Link Box to be replaced shall be proved (see Scheme 1).
Any oversheath or barrier faults shall be located and repaired
before proceeding.

(i) Using the procedures detailed in Clauses 7.3 and 7.4 of this
Attachment:

(@  The metallic cable sheaths shall be bonded together at
the adjacent section bonding boxes or cable termination
on each side of the Link Box to be replaced. This bond
shall be clear of earth and can in some cases be achieved
by links, for example, in three-phase boxes. In the case of
single-phase boxes, it will be necessary to achieve the
bonding together by Approved insulated leads.
Cautionary Notices shall be applied at the bonding
locations.

(b) If the phase links are not already removed and Bridging
Earths applied to all the terminal pillars of the Link Box to
be replaced, then these shall be carried out along with the
disconnection of the SVLs.
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1.3.1 In the case of underground Link Boxes, the compound should be
removed by suitable means (Fig. 15.2).
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1.3.2 The Bridging Earths should be disconnected from one pair of
terminal pillars (on the same bonding lead). The existing bonding
lead between the joint and the Link Box should be detached from
the pillars and removed from the Link Box.

1.3.3 The Bridging Earth shall be connected to the inner and outer
conductors of the bonding lead, the earth end fitting having first
been connected to a local earth bar or rod external to the Link
Box (Fig. 15.3).

1.3.4 The other two existing bonding leads between the joints and the
Link Box should be dealt with as in 1.3.2 (Fig. 15.4).

SAFRUL/SRI 5/1:Att/1:S15/1 SEPTEMBER 2008 Page 54 of 70



UNCONTROLLED WHEN PRINTED SRI 5
(Att:S15)

[0 0 0] 0 06
Bridging °or / Bridging © OJOJ

Earth Ej Earths Eﬁ

Fig. 15.4 Fig. 15.5
1.3.5 The Link Box should be removed and the new box installed.

1.3.6 The two bonding leads referred to in 1.3.4 should be connected
into the new Link Box and Bridging Earths attached between
earth and their terminal pillars (Fig. 15.5). Where the terminal
pillars of the Link Box are not provided with special attachment
points for Bridging Earths, the link that is common to these two
bonding leads shall be fitted and Earthed by means of a Bridging
Earth.

1.3.7 The earths should be removed from the bonding lead referred to
in 1.3.3 and the lead connected into the new Link Box (Fig. 15.6).
Bridging Earths shall be attached between earth and the
corresponding terminal pillars (Fig. 15.7). Where the terminal
pillars of the Link Box are not provided with special attachment
points for Bridging Earths, the remaining two links shall be fitted
and Earthed by means of Bridging Earths.
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1.3.8 The Link Box should then be completed as required.

1.3.9 Utilizing the procedures detailed in Clauses 7.3 and 7.4 of this
Attachment:

() The Bridging Earths at the point of work should be removed
and the Link Box returned to service.

(i) Any connections applied under 1.3 (i) (a) should be
removed and the bonding arrangement at the bonding
position on each side of the point of work returned to the
correct operational mode.

1.3.10 All the Link Boxes should be Locked and any Cautionary Notices
removed.

1.3.11In the case of single-phase Link Boxes or single-core bonding
leads, similar procedures to those given above shall be adopted,
care being taken to ensure that at all times there is a connection
between earth and the metallic sheaths of at least one cable on
each side of the point of work.
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SCHEME 16

CUTTING AND CAPPING AUXILIARY CABLES

This Scheme supplements the relevant requirements of SRI 5 for the
cutting and capping of auxiliary cables.

1 Insulated Working shall be used throughout this Scheme.

2 At terminations at each end of the section to be worked on, all
conductors shall be Isolated from their terminal equipment.

3 A section of oversheath should be removed to expose the metallic
sheath and/or armour.

4 Bridging Earths shall then be applied to the metallic sheath and/or
armour on both sides of the proposed cut and connected to the
common earth bar via the Bridling Bar, using the procedure set down in
Section 10 of this Attachment.

0 (1
Iglsutlfated Common
a g m Earth Bar
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:N:I
T
Bridling
Bar
STTTT7
Fig. 16.1
5 A section of metallic sheath and/or armour shall be removed without

disturbing the conductor insulation. The exposed ends of the metallic
sheath and/or armour, together with the bonding clamps, shall be
temporarily insulated.
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6 The cores shall be cut one at a time. After each cut the core ends

should be moved well apart to avoid accidental contact or alternatively
the core ends may be insulated by a cap or other suitable means. This
procedure should be followed until all the cores have been cut.

During this process personal contact shall not be made with more than

one conductor at any one time; this includes avoiding the simultaneous
touching of the two ends of a conductor after it has been cut (Fig. 16.3).
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7 The temporary insulation shall be removed from the metallic sheath
and/or armour and associated clamp(s) on one of the cable ends only
(Fig. 16.4).
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Fig. 16.4
8 The Bridging Earth on the cable end shall be disconnected from the

Bridling Bar using the procedure set down in Section 10 of this
Attachment and then removed from the metallic sheath and/or armour
(Fig. 16.5).
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9 The cable sheath should be capped and all the exposed metallic sheath
and/or armouring, including any metal cap, shall be fully insulated.

10 The procedures detailed in Clauses 7-9 should be repeated for the other
cable end, if applicable.
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SCHEME 17

JOINTING AUXILIARY CABLES

This Scheme supplements the relevant requirements of SRI 5 for
jointing of auxiliary cables.

1 Insulated Working shall be used throughout this Scheme.

2 At terminations at each end of the section to be worked on, all
conductors shall be Isolated from their terminal equipment.

3 Any Bridging Earth used to earth the metallic sheath and/or armour of
the cables to be jointed should be threaded through the joint sleeves as
necessary to allow these items to be located over the cable at the
appropriate time.

4 Where the metallic sheath and/or armour is electrically continuous within
the work area, the cable shall be cut and prepared in accordance with
Scheme 16, Clauses 4-6.

5 Where the metallic sheath and/or armour is not electrically continuous
within the work area:

() A section of oversheath should be removed on one side of the
discontinuity to expose the metallic sheath and/or armour which
shall then be Earthed by a Bridging Earth applied to the common
earth bar via the Bridling Bar using the procedure set down in
Section 10 of this Attachment. This operation should then be
repeated, if necessary, on the metallic sheath on the other side of
the discontinuity.
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Armour / Sheath - if any)
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|
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Fig. 17.1
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(i) A section of metallic sheath and/or armour shall be removed from
each cable without disturbing the conductor insulation. The
exposed ends of the metallic sheath and/or armour, together with
the bonding clamps, shall be temporarily insulated (Fig. 17.2).
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Fig. 17.2
6 Jointing can now proceed ensuring that only one core from one cable is

handled at any one time. During each ferruling operation one of the two
cores being jointed shall be held with Approved insulated pliers. Each
completed ferrule shall be insulated before proceeding with the next
ferruling operation (Fig. 17.3).
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Fig. 17.3
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7 After connecting all the cores, the joints should be completed by
connecting through the metallic sheath(s) and/or armour(s), after which
the Bridging Earths should be removed and the outer protective box
applied or oversheath repair made as necessary (Fig. 17.4).
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SCHEME 18

GLANDING-OFF AUXILIARY CABLES AT TERMINAL BOXES

This Scheme supplements the relevant requirements of SRI 5 for the
glanding-off of auxiliary cables at terminal boxes.

Insulated Working shall be used throughout this Scheme.

A section of oversheath should be removed to expose the metallic
sheath and/or armour.

A Bridging Earth shall then be applied to the metallic sheath and/or
armour and connected to the common earth bar via the Bridling Bar,
using the procedures set down in Section 10 of this Attachment (Fig.
18.1).
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Fig. 18.1

A section of metallic sheath and/or armour shall be removed from the
cable without disturbing the conductor insulation. The individual
conductor ends shall be insulated to prevent accidental contact (Fig.
18.2).
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5 The cable should be glanded-off and the permanent sheath and/or
armour earth connection made (Fig. 18.3).
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Fig. 18.3
6 The Bridging Earth connected to the metallic sheath and/or armour can

now be removed and the oversheath repaired.
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SCHEME 19

TERMINATIONS IN FULLY INSULATED BOXES

This Scheme supplements the relevant requirements of SRI 5 for
terminating of auxiliary cables in fully insulated boxes.

1 Insulated Working shall be used throughout this Scheme.

2 Prior to terminating any core it shall be ensured that any existing
connections to off-going equipment are Isolated on their terminals.

3 Each core can now be terminated individually on to its own terminal.
Care shall be taken to ensure that no contact is made between any two
cores and/or terminals; in fully insulated metalclad boxes, special care
shall be taken to prevent the conductor touching the metal case.
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SCHEME 20

TERMINATIONS IN NON-INSULATED METALCLAD BOXES

This Scheme supplements the relevant requirements of SRI 5 for the
terminating of auxiliary cables in non-insulated, metalclad boxes.

1 Prior to commencement of work on the conductors, the core-to-earth
insulation resistance of all cores shall be checked (see Scheme 23).
The insulation resistance per core should be not less than the
equivalent of 1 megohm for each 1000 metres. If the insulation
resistance per core is less than this value, then:

() The fault shall be located and repaired prior to continuing the
operation.

(i) The operation can proceed providing all work is carried out using
Insulated Working.

2 At the remote end of the cable from the point of work, all conductors
shall be bonded together and insulated from the metallic sheath and
from earth using Insulated Working and a Cautionary Notice displayed.

3 Using Insulated Working, one core shall be connected to earth at the
point of work.

4 Insulated Working may now be dispensed with providing at all times

while work is being carried out at least one core is connected to earth at
the point of work.
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5 Using Insulated Working the final earth should be removed from the

point of work and the connections restored to normal at the remote end.
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SCHEME 21

GENERAL COMMISSIONING TESTS ON AUXILIARY CABLES

This Scheme supplements the relevant requirements of SRI 5 for
general commissioning tests on auxiliary cables.

1 Insulated Working shall be adopted for all general commissioning tests
on auxiliary cables.

2 Test equipment and instruments which are to be connected to auxiliary
cable cores shall be insulated from earth by placing them on an
Insulated Platform or Insulating Mat. An isolating transformer shall be
interposed between the test equipment and any mains or other power

supply.
3 Auxiliary cable cores should not be used for temporary telephones

unless special arrangements have been made to provide the necessary
insulation level, i.e. isolating transformers.
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SCHEME 22

OVERSHEATH TESTING ON AUXILIARY CABLES

This Scheme supplements the relevant requirements of SRI 5 for
oversheath testing on insulated sheaths of auxiliary cables.

1 Insulated Working shall be adopted on disconnecting links and links in
Link Boxes until such time as an Adequate Earth has been applied.

2 Insulated Working shall be used to ensure that the section under test is
Earthed only at the point of test and that any adjacent section(s) are
Earthed at each end adjacent to the section under test.

3 Insulated Working shall be used to remove the earth from the metallic
sheath under test for the duration of such tests, but the section shall be
Earthed before applying or removing test connections.

4 When testing to identify sheaths or to locate faults, Insulated Working
shall be adopted.
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SCHEME 23

DIELECTRIC TESTS ON AUXILIARY CABLES

This Scheme supplements the relevant requirements of SRI 5 for
dielectric tests on auxiliary cables.

1 Insulated Working shall be adopted on disconnecting links and links in
Link Boxes until such time as an Adequate Earth has been applied.

2 The metallic cable sheath of the section under test shall be Earthed at
the terminations at each end of the section.

3 Insulated Working shall be used to isolate the conductors under test
from their terminal equipment and to earth them at the point of test only.

4 The earth(s) can be removed for the duration of the test, but the
conductors shall be Earthed before applying or removing test
connections.

5 When testing to identify sheaths or to locate faults, Insulated Working

shall be adopted.
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4.1

4.2

HIGH VOLTAGE TRANSFORMERS

SCOPE

This Safety Rules Instruction applies the principles established by the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical) and
Safety Instructions to establish Safety from the System for personnel
working on or testing High Voltage (HV) transformers.

DEFINITIONS

Terms printed in bold type (other than in headings) are as defined in the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical).

IDENTIFICATION
Apparatus on which work or testing is to be carried out shall be readily
identifiable or have fixed to it a means of identification which will remain

effective throughout the course of the work or testing.

DANGERS

The main Dangers to personnel working on or testing HV transformers
are:

—  Electric shock

— Burns

— Asphyxiation

—  Other bodily injury.
These Dangers arise from:

(i) Mistaking HV transformers on which it is not safe to work for those
on which it is safe to work under the conditions laid down.

(i) The possibility of the transformer becoming Live whilst work is
proceeding due to incomplete isolation of all possible sources of

supply.
(i) Infringing Safety Distances.
(iv) Lack of oxygen when working inside large transformer tanks.

(v) Falling.
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5 WORK ON OR TESTING TRANSFORMERS

5.1 When work or testing is to be carried out on the windings or
connections of an HV transformer, the transformer shall be Isolated
from all points of supply, including voltage and auxiliary transformers SR A3
and generator backfeeds, from which it can be made Live. SR A4

5.2  The transformer shall be Isolated from all common neutral earthing
equipment from which it may become Live. This does not require
disconnection of solidly-earthed neutrals or neutral equipment
connected solely to the transformer on which work is to be done.

5.3  Where reasonably practicable, a withdrawable voltage transformer shall
not be Isolated or re-connected while the associated HV connections
are Live. A withdrawable voltage transformer which is suspected faulty
shall not be Isolated or re-connected while the associated HV
connections are Live.

5.4  Where practicable, isolation arrangements shall be Locked with a
Safety Lock. Where the Isolating Device or other means of isolation
cannot be Locked, means shall be used to ensure that the point of
isolation remains secure whilst work is in progress. Where the Isolating
Device is removable links or fuses, these shall be kept in safe custody SR A3
whilst work is being carried out. SR A4

5.5  Caution Notices shall be affixed at all points of isolation, including those SR A3
from Low Voltage and from common neutral earthing equipment. SR A4

5.6 Primary Earths shall be applied between the transformer and all
points of HV isolation including, where applicable, the point of isolation SR A4
from common neutral earthing equipment and static capacitors. Sl1

5.7 Before a Permit for Work or Sanction for Test is issued, the Senior
Authorised Person shall ensure that the transformer on which work or
testing is to be carried out is readily identifiable or has fixed to it a means
of identification which will remain effective throughout the course of the
work or testing. SR A8

5.8 Before gaining access into, and while carrying out subsequent work or
testing within, transformer tanks the requirements of SRI 401 - ‘General
Confined Spaces’, where applicable, shall be met.

5.9 When testing HV transformers the requirements of SRI 11 - ‘Testing
High Voltage Apparatus’, where applicable, shall be met.
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5.10 When working on or testing HV transformers having remote or
automatic control features the requirement of SRI 14 - ‘Automatically
or Remotely Controlled Plant and Apparatus’, where applicable, shall
be met.

5.11 When work is to be carried out on equipment associated with a Live
HV transformer and there is a need to specify restrictions on the work
or work area, a Limited Work Certificate shall be issued.

5.12 Where it is deemed necessary by the Senior Authorised Person to
facilitate work, it may be necessary for some LV supplies to remain
available and be Isolated during the course of the work by the
Authorised Person. Such restrictions shall be stated on the relevant
Safety Document.
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AC FILTERS AND CAPACITOR BANKS

1 SCOPE

This Safety Rules Instruction applies the principles established by the

Northern Ireland Electricity Safety Rules (Electrical and Mechanical) and

the Safety Instructions to establish Safety from the System for

personnel working on or testing High Voltage Static Capacitors and

Reactors.

2 DEFINITIONS
Terms printed in bold type (other than in headings) are as defined in the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical).

3 IDENTIFICATION

Apparatus on which work or testing is to be carried out shall be readily

identifiable or have fixed to it a means of identification which will remain

effective throughout the course of the work or testing.

4 DANGERS

4.1  The main Dangers to personnel from AC filters and capacitor banks are:
—  Electric shock
— Burns

4.2 These Dangers arise from the discharge of electrical energy retained
by the AC filters and capacitor banks after they have been Isolated.

5 PREPARATION FOR WORK OR TESTING

5.1 The Apparatus shall be Isolated and Primary Earths applied.

5.2  Additional portable Earths shall be applied to appropriate points
including the following:

(i) The common connection point of each group of AC filters and/or
capacitor banks.

(i) At any other point where additional portable Primary Earths or
additional portable Earths have been specified by a Senior
Authorised Person.
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5.3

6.1

6.2

6.3

6.4

A Permit for Work or Sanction for Test shall be issued for the group or
groups of Apparatus upon which work or testing is to be carried out.

WORK OR TESTING

When considered necessary by the Senior Authorised Person
preparing the Safety Document, Earths shall be applied to the
Apparatus so as to earth each unit at the point of work, at the same time
short-circuiting and bonding the units to the racks or frames. These
Earths shall only be applied or removed by, or under the Personal
Supervision of, an Authorised Person. Attachment 1 shows examples
of positions of fitting portable Drain Earths to various capacitor
configurations and reactors.

When a disconnection is necessary, Earths shall be applied on both
sides of, and in close proximity to, the point of disconnection of the
Apparatus such that an Earth remains attached to the Apparatus being
disconnected. These Earths shall only be applied or removed by, or
under the Personal Supervision of, an Authorised Person.

Capacitor units shall be short-circuited and remain short-circuited on
removal of the units from the capacitor group.

Following issue of a Sanction for Test, if Earths require to be removed
from Apparatus during testing because of special access
arrangements, the removal should be carried out by, or under the
Personal Supervision of, an Authorised Person under the Sanction
for Test.
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SRI 7
(Att)
ATTACHMENT 1
[Issue 1]
TO
SAFETY RULES INSTRUCTION SRI 7
POSITIONING OF PORTABLE EARTHS

ON AC FILTERS AND CAPACITOR BANKS

Portable Earths shall be applied to appropriate points on capacitors
and reactors according to their configuration (examples of type C1,
C2 or C3 as follows):

Stacked Capacitors (Type “C1")

Prior to working on or testing capacitors type C1 Earths shall be applied;
these are specific to this purpose and are applied in the following order:

1. 3-pole earthing and short circuiting cables.
2. 2-pole earthing and short circuiting cables.

An example showing the configuration of Earths on capacitor type C1 is
shown in Figure 1.

Series and Parallel Capacitors (Type “C2” and “C3")

Prior to working on or testing parallel or series capacitor units of
capacitor type C2 and C3 Earths shall be applied;
these are specific to this purpose and are applied in the following order:

1. 1-pole earthing and short circuiting cables.
2. 2-pole earthing and short circuiting cables.

An example showing the configuration of Earths on capacitor types C2
and C3 is shown in Figures 2.

Reactors
Prior to working on or testing reactors, Earths shall be applied.

An example showing the configuration of Earths on reactors is shown in
Figure 3.
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Figure 1: Portable Earths for Capacitor Type C1
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Figure 2: Portable Earths for Capacitors Type C2, C3
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Figure 3: Portable Earths for Reactors
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SRI 8

Ref
DEMARCATION OF WORK AREAS IN SUBSTATIONS
1 SCOPE

This Safety Rules Instruction applies the principles established by the

Northern Ireland Electricity Safety Rules (Electrical and Mechanical)

setting down the requirements to achieve Safety from the System for

personnel carrying out work in substations or HV enclosures;

(i) with exposed High Voltage conductors,

or

(i) containing Apparatus nominally operating at a voltage level in
excess of 11kV,

from Dangers which may be outside the work area.

Demarcation of test areas is outside the scope of this document and is

covered by SRI 11 - ‘Testing High Voltage Apparatus’.

2 DEFINITIONS

Terms printed in bold type (other than in headings) are as defined in the

Northern Ireland Electricity Safety Rules (Electrical and Mechanical).

For the purpose of this Instruction the following additional definitions

will apply:

(i) Access Point Notice — A notice in Approved form defining access
to and egress from a demarcated area (Figure 3)

(i) Danger Overhead Live Equipment Notice — A notice in Approved
form conveying a warning about Danger from overhead Live
Apparatus (Figure 4)

3 IDENTIFICATION

Plant and Apparatus on which work is to be carried out shall be readily

identifiable or have fixed to it a means of identification which will remain

effective throughout the course of the work. SR A8
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4.1

4.2

5.1

5.2

5.3

5.4

5.5

DANGERS

The main Dangers to personnel arising out of inadequate demarcation
in substations or HV enclosures are:

—  Electric shock

— Burns

—  Other bodily injury.
These Dangers arise from;

0) mistaking Apparatus which is Live, or must be considered to
be Live, for that on which it is safe to work.

(i) inadvertently infringing Safety Distance.

(i)  inadequate planning leading to a failure in the co-ordination of
all work activities.

(iv)  failure to adequately control vehicle movement.
BOUNDARIES AND SAFE WORK AREAS

Demarcation of a work area is one of the main control measures in
achieving Safety from the System by ensuring clear boundaries
between safe and unsafe workplaces.

The Senior Authorised Person shall decide whether demarcation is
appropriate when work is to be carried out on or adjacent to Plant
and/or Apparatus and the means of achieving Safety from the
System is by limiting the work or the work area.

Boundary marks shall only be fixed by or under the Personal
Supervision of the Senior Authorised Person issuing the Safety
Document.

Primary Earths shall, where reasonably practicable, be positioned that
both the line end clamps and earth end clamps are outside the safe
work area. These earths shall be applied adjacent to the safe work area.

All freestanding demarcation shall be carried out in accordance with the
standards shown in Figures 1 and 2. Boundary marking shall:

(i) Be fixed in position immediately prior to the issue of the Safety
Document.

(i) Be independently supported.
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5.6

5.7

5.8

(i) Not be attached to any structure supporting Plant or Apparatus.

(iv) Not carry any demarcation notice apart from specified sleeves as
required.

(v) Have the minimum required number of clearly indicated suitable
access and egress point(s) to the enclosed safe work area.

(vi) Be of an Approved type.

(vii) Be removed after the clearance of the Safety Document.

When structures supporting Live Apparatus are within the boundary
marking, special precautions shall be taken before work commences to
delineate unsafe access by affixing red pennants at working levels or
by use of other appropriate devices to prevent access. The presence
of this Live Apparatus within the work area shall be noted on all
relevant Safety Documents and indicated on site at the demarcation
entrance(s), and where practical, at the supporting structures by the
use of Approved Danger Overhead Live Equipment Notice(s) clearly
visible from all possible directions of approach.

When structures supporting Live Apparatus are adjacent to the work
area, Approved 'Danger Live' signs shall be affixed at working levels as
a special precaution prior to work commencing.

The enclosed safe work area shall be additionally distinguished by
clearly visible green cones, placed 600mm to 1m (2ft to 3ft) inside the
work area at intervals not exceeding 6m (20ft) - see Figure 1. These
green cones shall be placed by the Senior Authorised Person
immediately prior to the issue of the Safety Document and removed by
the Senior Authorised Person immediately following the clearance of
the Safety Document.

Where the safe work area is separated from adjoining areas by
permanent walls, fixed divisions or screens, it is adequate to distinguish
the safe work area by green cones placed within the safe work area and
clearly visible from the outside at each point of access. These green
cones shall be placed by the Senior Authorised Person immediately
prior to the issue of the Safety Document and removed by the Senior
Authorised Person immediately following the clearance of the Safety
Document. Such fixed divisions or screens shall remain in position
during the course of the work.
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5.9

5.10

5.11

5.12

5.13

Safety Distance shall be maintained at all times to Apparatus on which
it is unsafe to work. This includes any overhead conductors which pass
over the safe work area and on which work is not to take place. In order
to ensure that the Safety Distance is maintained, the risks associated
with the work being carried out shall be assessed by the Senior
Authorised Person issuing the Safety Document. The boundary of the
safe working area and the access to the safe working area shall be
positioned accordingly. The presence of overhead conductors above the
safe working area shall be noted on all relevant Safety Documents and
indicated on site at the demarcation entrance(s), and where practical,
directly below the overhead conductors by the use of Danger Overhead
Live Equipment Notice(s) clearly visible from all possible directions of
approach.

Where a demarcated area has been set up it shall have a readily
identifiable designated access point(s). Each access point shall be
identified by plastic sleeves indicating access/egress placed over the
yellow cones on each side of the access point. An Access Point Notice
shall be positioned adjacent to these cones. If the Safety Document
recipient is not on site, the access/egress point(s) shall be closed
prohibiting access.

No person shall enter or exit a demarcated work area by crossing over
or under the boundary marking. The access/egress point(s) to the
demarcated work area must be used.

Work shall not commence on any day unless there has been a pre-work
inspection of the demarcation equipment to confirm its continuing
suitability. The recipient of the Safety Document who is in charge of the
work within the demarcated area shall undertake this inspection. He will
on satisfactory inspection completion enter his name and the valid date
on the Access Point Notice.

If there is more than one Safety Document for one specific demarcated
area, it will only be necessary for one of the Safety Document
recipients to complete the requirements of clause 5.12 above. There
must be mutual agreement between the Safety Document recipients as
to the responsibility holder.
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6.1

6.2

7.1

7.2

DANGER NOTICES

Danger Notices shall be placed to inform personnel working in or
approaching a work area that adjacent Plant or Apparatus is not
included in the specified work area. The notices shall be attached to, or
fixed adjacent to, adjoining Plant and Apparatus in sufficient numbers
to be clearly visible from the work area at all times.

Danger Notices shall only be fixed or moved by a Senior Authorised
Person or by a Person under the Personal Supervision of a Senior
Authorised Person.

OTHER REQUIREMENTS

On completion of work the boundary marking shall be removed by the
Senior Authorised Person or by a Person under the Personal
Supervision of a Senior Authorised Person immediately following the
clearance of the Safety Document.

Demarcation equipment shall not be used to indicate an area requiring
de-limiting due only to the presence of general hazards such as tripping
or falling. This type of de-limited area shall be indicated either by red
cones/posts fitted where reasonably practical, with high visibility sleeves
or marking and supporting a blue nylon rope perimeter or by red
coloured road type barrier systems. It is permissible to attach
warning/information notices to this perimeter.
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SRI 8
Fig. 1

FIGURE 1

FREE STANDING DEMARCATION OF WORK AREAS IN SUBSTATIONS

Access Point Notice Access and Egress Point
placed adjacent to Cones sleeved with
access / egress point \ Access / Egress marking

/
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Caution Notice
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Locked open with
Caution Notice
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Danger Notice attached to, or fixed adjacent to, adjoining Plant and/or Apparatus
which is Live, or must be regarded as Live.

A Independent green cone placed 600mm to 1m (2 ft to 3ft) inside the work area and
at intervals not exceeding 6m (20ft).
Green cones removed during testing — SRI 11 ‘Testing High Voltage Apparatus’.

A Boundary marking support — yellow cone. Sufficient supports shall be used to
ensure that the boundary marking remains a minimum of 500mm above ground
level and is secure.

=== Boundary marking — yellow/black plastic chain.

== Access Point Notice placed adjacent to access/egress point.

Primary Earth fitted where reasonably practicable outside the demarcated work
area.
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Fig. 2

FIGURE 2

FREE STANDING DEMARCATION OF WORK AREAS IN SUBSTATIONS

Note:
(1) Access/Egress point maximum width 1 metre for pedestrian use.
(2) Demarcation chain must be kept more than 500mm above ground level.

(3) Green cones placed maximum 1 metre inside demarcated zone and at intervals not
exceeding 6m (20ft).

(4) Danger Overhead Live Equipment Notice placed on yellow cone at access/egress
point(s) if required.

(5) Access Point Notice placed on yellow cone adjacent to access/egress point(s).
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Fig. 3

FIGURE 3

ACCESS POINT NOTICE

ACCESS POINT NOTICE

ACCESS ONLY
BY THE
WORKING PARTY

NO PERSON SHALL ENTER THIS ZONE
UNTIL THEY HAVE MADE CONTACT WITH
THE SAFETY DOCUMENT RECIPIENT

Demarcation Inspection

Type :

uuuuuuuuuuuuuuuuuuuuuuuu o) SEE Eiectrioty
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Fig. 4

FIGURE 4

DANGER OVERHEAD LIVE EQUIPMENT NOTICE

KEEP CLEAR
OVERHEAD
LIVE
EQUIPMENT

BAFETY RULES (Efecirical snd Nachanizaf) ﬂ‘&"&&'ﬁf
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ACCESS TO HIGH VOLTAGE COMPARTMENTS
AND STRUCTURES

1 SCOPE

This Safety Rules Instruction applies the principles established by the

Northern Ireland Electricity Safety Rules (Electrical and Mechanical)

setting down the requirements and procedures which shall be applied in

order to control the access of personnel to enclosures, chambers,
cubicles or cells containing exposed High Voltage (HV) conductors and
to towers, poles, gantries or other means of supporting or giving access
to such conductors.

2 DEFINITIONS

Terms printed in bold type (other than in headings) are as defined in the

Northern Ireland Electricity Safety Rules (Electrical and Mechanical).

For the purpose of this Safety Rules Instruction the following additional

definitions apply:

(i) Compartment - an enclosure, chamber, cubicle or cell (but not a
substation or a transformer within blast walls) containing Apparatus
having exposed HV conductors. This term does not apply to
metalclad switchgear spouts when such spouts are accessible.

(i) Structure - a tower, pole, gantry or other means of supporting or
giving access to exposed HV conductors.

3 IDENTIFICATION

Each Compartment or Structure to which access is required, shall be

readily identifiable or have fixed to it means of identification which will

remain effective throughout the period access is required.
4 DANGERS
4.1 The main Dangers to personnel gaining access to Compartments and

Structures are:

—  Electric shock

— Burns

— Asphyxiation

—  Other bodily injury.
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4.2

5.1

5.2

5.3

These Dangers arise from:

(i) Gaining access to Live conductors.

(i) Operation of fixed fire-protection equipment.

(i) Falling.

ACCESS TO COMPARTMENTS CONTAINING HV APPARATUS

Barriers, including plates on access ladders, designed to prevent access
to Compartments shall normally be kept Locked with an operational
lock.

Only an Authorised Person or a Competent Person acting under the
Personal Supervision of an Authorised Person shall have access to a
Compartment in which the exposed HV conductors are Live.

When work or testing is to be done on HV Apparatus in a Compartment
all the exposed HV conductors shall be Isolated, Earthed and a Permit
for Work or a Sanction for Test issued for the work or testing. The
lock controlling access to the Compartment shall have been unlocked by
an Authorised Person or a Competent Person under the Personal
Supervision of an Authorised Person.

ACCESS TO STRUCTURES

Gates and devices designed to prevent the climbing of Structures shall
be kept secured except when opened under a relevant Safety
Document or by an Authorised Person, or by a Competent Person
under the Personal Supervision of an Authorised Person.
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1 SCOPE
This Safety Rules Instruction:

1.1 Applies the principles established by the NIE Safety Rules and supporting
documentation to achieve Safety from the System when Mobile
Elevated Work Platforms (MEWPSs), Vehicles, Cranes and Long Objects
are being moved or used within substations.

1.2  Shall be applied when:

e Precautions to achieve Safety from the System are taking place
e Preparations for work and/ or testing are taking place
e Work and/ or testing is taking place

1.3  Refers to substations that contain exposed Live High Voltage (HV) Plant
and Apparatus.

1.4  Requires that risks are assessed and mitigation identified for the specific
type(s) of Mobile Elevated Work Platforms (MEWPs), Vehicles, Cranes
and Long Objects to be used. This shall be defined at the planning stage
of the work and/ or testing.

2 HAZARDS AND RISKS

2.1 The primary hazards to Persons identified during the movement and use
of Mobile Elevated Work Platforms (MEWPs), Vehicles, Cranes and
Long Objects in substations are:

- Contact with Live Apparatus

- Induced voltages
When it is not reasonably practicable to eliminate hazards, the associated
risks shall be assessed and control measures identified to ensure the
risks are controlled and maintained at an acceptable level.
Absolute application of the requirements detailed in this SRI are an
essential part of risk mitigation.
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3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

DEFINITIONS

Terms printed in bold type (other than in headings) are as defined in the
NIE Safety Rules.

The following additional definitions apply within SRI.10:
MEWP — Mobile Elevated Work Platform.

Vehicle — includes Vans, Cars, Lorries, Vehicle Mounted Loaders (Tico,
HIAB and Telehandlers) and Special Purpose Vehicles — (a Special
Purpose Vehicle is taken to include all types of mechanical excavators.)

Crane — including any load which is moved on or carried by the crane.

Field Equipment Earth — an Approved connection for bonding MEWPs,
Vehicles, Cranes and scaffolding to earth.

Long Objects — ladders, scaffold poles, ropes, tools, objects or items of
equipment that when used, extended or erected could approach High
Voltage conductors or insulators supporting them within Safety
Distances.

Dedicated Observer — a Person selected by a Senior Authorised
Person and/ or the recipient of a Safety Document and provided with
instructions to assist in ensuring the safe movement or use of MEWPs,
Vehicles, Cranes or Long Objects within a defined area of usage.

Appointed Person — A person (typically the Crane Owner or Operators
Technical Representative) trained to establish and implement a safe
system of work for the lifting operation in accordance with current industry
regulations and standards.

Operator — A person who has been trained and assessed to use specific
types of MEWPs, Vehicles or Cranes.

SAFRUL/SRI 10/2 JULY 2021

SRI 10
Ref

Page 4 of 11



5.1

5.2

5.3

6.1

6.2

6.3

IDENTIFICATION

Plant and Apparatus on which work and/ or testing is to be carried out
or adjacent to a route where MEWPs, Vehicles, Cranes or Long
Objects are being used or moved shall be readily identifiable or have
fixed to it, a means of identification which will remain effective
throughout the course of the movement, work and/ or testing.

APPLYING AND REMOVING A PORTABLE PRIMARY EARTH
USING A MEWP.

The Senior Authorised Person providing Personal Supervision to a
Competent Person for the application and removal of a portable
Primary Earth shall not be in or on the MEWP when providing Personal
Supervision.

A Dedicated Observer shall be utilised when using a MEWRP to assist in
the application and/ or removal of a portable Primary Earth. The Senior
Authorised Person will fulfil the role of Dedicated Observer and shall
consider whether any additional Dedicated Observers are required.

Clear communication between the Senior Authorised Person
providing Personal Supervision and the Competent Person applying
and/ or removing the portable Primary Earth shall be established and
maintained.

DEDICATED OBSERVER

When considering the use of a Dedicated Observer, the Senior
Authorised Person shall assess the risks in relation to:

- applying precautions to achieve Safety from the System,

- work and/ or testing,

- the MEWRPSs, Vehicles, Cranes and/ or the Long Objects being

used,
- the extent of vision of the Operator,
- the proximity of exposed Live HV Plant and Apparatus.

Clear communication shall be established and maintained between a
Dedicated Observer and other persons. Where reasonably practicable,
the Dedicated Observer shall be provided with means of communication
and a means for halting the movement of the MEWP, Vehicle or Crane
to avoid Danger.

A Dedicated Observer shall be appointed to maintain Safety Distance
from exposed Live HV Plant and Apparatus during application and
removal of a portable Primary Earth, when using a MEWP.

SRI 10
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6.4

8.1

8.2

8.3

SRI 10
Ref
The requirement for a Dedicated Observer to maintain Safety Distance
from exposed Live HV Plant and Apparatus will be discussed and
agreed by the Senior Authorised Person and the Person receiving the
Safety Document when work and/ or testing is taking place.

ACCESS TO SUBSTATIONS

An Authorised Person shall give Personal Supervision to the
movement on site of MEWPs, Vehicles or Cranes whose height or part,
including any load or fully extended radio or other aerials, is higher than
2.3m (7ft 6ins) above ground level. Where MEWRPs, Vehicles or Cranes
of this height, or any lower, may infringe Safety Distance, appropriate
additional restrictions shall be applied.

MOVEMENT OF MOBILE ELEVATED WORK PLATFORMS
(MEWPS), VEHICLES, CRANES AND LONG OBJECTS TO AND
FROM THE EARTHING POSITION OR WORK AND/ OR TEST AREA

When MEWRPSs, Vehicles, Cranes and Long Objects are to be moved,
the route shall be specified on site by a Senior Authorised Person who
shall provide Personal Supervision during the whole period of the
movement to ensure adherence to the specified route.

Alternatively, the Senior Authorised Person referred to in 8.1 shall
specify on site to an Authorised Person the route for the MEWRPs,
Vehicles, Cranes and Long Objects. The Authorised Person shall
provide Personal Supervision during the whole period of the
movement to ensure adherence to the specified route. This Authorised
Person shall be in charge of the working party and where applicable,
be the recipient of any Safety Documents.

At no time shall Safety Distance be infringed to any live equipment or
to Plant or Apparatus that has been isolated but not earthed. In
addition, an Authorised Person shall ensure the MEWPs, Vehicles,
Cranes or Long Objects are electrically bonded to earth using a Field
Equipment Earth before any part of it infringes the following distances
to exposed Live HV conductors:

Rated Voltage Distance
kV m (ft ins)
Up to 33 2.8 9 0)
110 3.4 (11 0)
275 4.6 (15 0)
400 5.5 (18 0)

SR A2

To avoid Danger from induced voltages, persons on the ground shall
not be in contact with the MEWP, Vehicles, Cranes or Long Objects
when it is moving under or adjacent to Live HV conductors.
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8.4

8.5

9.1

9.11

When a MEWP, Vehicle, Crane or Long Object is being moved in close
proximity to, but outside the Safety Distance from exposed Live HV
conductors the Senior Authorised Person shall ensure, so far as is
reasonably practicable, that the busbar zone protection and/ or adjacent
circuit protection is in service.

The MEWRPs, Vehicles or Cranes shall be moved only by an Operator
who shall be made aware by the Senior Authorised Person, or the
Authorised Person in Clause 8.2, of the hazards of moving near Live
High Voltage Apparatus. Only those Persons essential to the
movement shall be allowed in or on the MEWPs, Vehicles or Cranes.

OPERATION OF MOBILE ELEVATED WORK PLATFORMS
(MEWPs), CRANES AND LONG OBJECTS EQUIPMENT WITHIN
THE DEMARCATED WORK AND/ OR TEST AREA

GENERAL

Safe boundary markings and work and/ or test areas shall be in
accordance with SRI 8 — ‘Demarcation of Work Areas in Substations’
and SRI 11 — ‘Testing High Voltage Apparatus’.

The recipient of the Safety Document shall ensure that, as soon as
practicable after reaching the demarcated work and/ or test area, a Field
Equipment Earth is applied to the MEWRP, Vehicle or Crane

MEWRPs, Vehicles or Cranes provided for personnel access shall where
practicable be electrically bonded to the earth system to which the HV
Apparatus is Earthed, so as to provide an equipotential zone. This can
be achieved by connecting a Field Equipment Earth to the MEWP,
Vehicle or Crane to the same earth point at which the Primary Earth or
Drain Earth is attached to the HV Apparatus. If adjacent Earthed HV
connections associated with the Plant and Apparatus being worked on
are not electrically bonded to the MEWP, Vehicle or Crane by the Field
Equipment Earth, and are accessible from the MEWRP or Vehicle, those
connections shall also be bonded to the equipment.

Where a Permit for Work has been issued, and after Drain Earths, if
required, have been applied to the exposed HV conductors to be worked
on, the MEWRP, Vehicle or Crane may be allowed to approach or come
within Safety Distance of the Earthed exposed HV conductors at the
point of work and/ or testing.

SRI 10
Ref

SR A8

SR A3
Sl 1
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9.1.5

9.1.7

9.1.8

9.1.10

9.1.11

The Senior Authorised Person issuing the Safety Document or in the
case of Cranes, in consultation with the Appointed Person, shall
consider whether it is necessary to consult an appropriately qualified
specialist to ensure that safe ground bearing pressures will not be
exceeded. This is particularly important where wheels, stabilising
devices or outriggers may need to be positioned over ducts or soft
ground. Where necessary, load spreading devices shall be provided
and used.

MEWRPs, Vehicles or Cranes shall be operated only by an Operator who
shall be made aware by a Senior Authorised Person, or the nominated
Authorised Person, of the hazards of working near Live High Voltage
Apparatus and shall be fully conversant with the operation of the
particular equipment involved. All MEWPs, Vehicles or Cranes shall be
suitable for the work and/ or testing to be completed and safe working
loads shall be observed at all times. The Operator shall ensure that
effective use is made of any stabilising devices or outriggers.

Normally, only Operators who are Competent Persons shall be used.
If the Senior Authorised Person decides, in exceptional
circumstances, to allow a MEWP, Vehicle or Crane to be used by an
Operator who is not a Competent Person, an Authorised Person shall
provide Personal Supervision. This Authorised Person shall be in
charge of the working party and be the recipient of any Safety
Documents.

At no time shall any part of the MEWP, Vehicle or Crane operate or be
positioned over exposed Live HV Apparatus.

The Senior Authorised Person shall ensure that the limits of operation
are defined and clearly understood by the Person in charge of the
working party and also by any Dedicated Observer provided who shall
ensure that such limits are observed.

Where the MEWP, Vehicle or Crane is provided with limit stops and
these are to be used to limit the range of operation, the Senior
Authorised Person shall confirm with the Operator that they are
capable of correct operation and are correctly set. In addition, he shall
satisfy himself that the Operator of the MEWRP, Vehicle or Crane is
conversant with the work and/ or testing to be completed and is
obtaining correct response from all the controls.

When MEWRPs, Vehicles or Cranes are to be left unattended, they shall
be immobilised and stored in a secure state to prevent unauthorised
interference or access to Live Plant or Apparatus.

SRI 10
Ref

SR A3
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9.2

9.2.1

9.2.2

9.3

9.3.1

9.3.2

10

10.1

10.2

10.2.1

CRANES

When Cranes are to be used within substations a Senior Authorised
Person on site, shall assess the risks from System derived hazards,
and shall consult with the Appointed Person who shall establish a safe
system of work for the lifting operation including written Risk
Assessments and Method Statements.

A Risk Assessment shall be completed considering the possibility of
infringing Safety Distance in the event of a Crane malfunction. Where
it is identified as necessary and reasonably practicable to do so by the
Risk Assessment, limit stops will be fitted to the Crane to limit its range
of operation. The Senior Authorised Person shall confirm with the
Operator that they are capable of correct operation and are correctly set.
The Risk Assessment shall also identify the potential for Crane instability
caused by ground conditions or sudden stopping of the Crane in certain
operating modes.

MOBILE ELEVATED WORK PLATFORMS (MEWPS) AND
VEHICLES

When MEWRPs or Vehicles are to be used within substations, a Senior
Authorised Person on site shall assess the risks and ensure that a
written Risk Assessment is produced by the Operator.

A Risk Assessment shall be completed and include the possibility of
infringing Safety Distance, if the MEWP or Vehicle was to malfunction.
Where it is identified as necessary by the Risk Assessment, and where
reasonably practicable to do so, devices will be fitted to limit its
movement. In the case of MEWPs, Vehicle Mounted Loaders or
Excavators selecting the correct size of vehicle and/ or correct
positioning, will control and mitigate this risk.

MOVEMENT AND USE OF LONG OBJECTS

Long Objects used within substations must be stored, moved and used
in a controlled manner under the Personal Supervision of the Person
in charge of the working party to ensure that they do not infringe Safety
Distance.

LADDERS

Only Approved ladders shall be used which are of no greater length
than is required for the work and/ or testing to be completed. Ladders
shall be suitably secured or tethered to prevent them falling at the point
of work. Where it is not reasonably practicable to tether, secure or use
a suitable ladder stability aid, the ladder shall alternatively or in addition,
be footed by another person.

SRI 10
Ref
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10.2.2

10.2.3

10.2.4

10.2.5

10.3

10.3.1

10.3.2

10.3.3

10.3.4

When not in use all portable ladders shall be securely padlocked with
an operational lock to a suitable anchorage point.

The movement and erection of ladders shall be carried out under the
Personal Supervision of the Person in charge of the work and/ or
testing. When moved at ground/ floor level, ladders shall where
reasonably practicable be carried in a horizontal position and as near to
the ground/ floor as is practicable.

If ladders have to be moved within a defined work and/ or test area after
the initial placement, the movement shall be carried out in accordance
with the specific instructions of the Person in charge of the work and/ or
testing.

Before use, portable ladders, provided to give access to fixed ladders
which terminate above ground/ floor level, shall be Locked in position
with an operational lock by a Senior Authorised Person. These shall
remain Locked in position during the period that the ladders are in use.

SCAFFOLDING

The Senior Authorised Person issuing the Safety Document shall
define on site to an Authorised Person the movement route and
location of the scaffolding to be erected. This Authorised Person shall
be in charge of the working party and be the recipient of any Safety
Documents issued. The Senior Authorised Person shall consider
whether an additional Dedicated Observer is required.

When moved at ground level, long scaffolding components shall, where
reasonably practicable, be carried in a horizontal position and as near
to the ground/ floor as is practicable.

When scaffolding is to be erected or dismantled within a work and/ or
test area, a Senior Authorised Person shall assess the risks from
System derived hazards. The Senior Authorised Person shall issue
an appropriate Safety Document and specify if the work and/ or testing
is to be carried out under the Personal Supervision of an Authorised
Person.

Scaffolding erected adjacent to exposed Live HV conductors shall be
electrically bonded to earth, using Field Equipment Earths, preferably by
connection to the substation earthing system, immediately that it is
practicable to do so. As erection proceeds, the scaffolding shall, where
practically, be electrically bonded to earth at approximately 5m (16 ft)
intervals, vertically and horizontally, or as determined by the Senior
Authorised Person.

SRI 10
Ref

Sl 1
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11 CONTRACTORS USE OF EQUIPMENT

Before any Operator employed by a Contractor is permitted to operate
Cranes, Vehicles or access equipment in a Northern Ireland Electricity
substation, the Senior Authorised Person shall establish with the
Contractor the conditions under which such Cranes, Vehicles or access
equipment are operated to ensure compliance with this SRI.
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TESTING HIGH VOLTAGE APPARATUS

1 SCOPE

This Safety Rules Instruction applies the principles established by the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical) to
achieve Safety from the System for personnel testing High Voltage
(HV) Apparatus under a Sanction for Test.

2 DEFINITIONS

Terms printed in bold type (other than in headings) are as defined in the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical).

For the purpose of this Safety Rules Instruction the following additional
definitions apply:

(i) Compartment - an enclosure, chamber, cubicle or cell (but not a
substation or a transformer within blast walls) containing Apparatus
having exposed HV conductors. This term does not apply to
metalclad switchgear spouts when such spouts are accessible.

(i) Structure - a tower, pole, gantry or other means of supporting or
giving access to exposed HV conductors.

(i) Testing Notice - A notice in Approved form reading “Danger —
Testing Area”.

(iv) Access Point Notice — A notice in Approved form defining access to
and egress from a test area (Figure 2).

(v) Danger Overhead Live Equipment Notice — A notice in Approved
form conveying a warning about Danger from overhead Live
Apparatus (Figure 3).

3 IDENTIFICATION

Apparatus on which testing is to be carried out shall be readily identifiable
or have fixed to it a means of identification which will remain effective
throughout the course of the testing.

SAFRUL/SRI 11/2
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4.1

4.2

5.1

5.2

DANGERS

The main Dangers to personnel during the course of testing are:

Electric shock
Burns

Other bodily injury.

These Dangers arise from:

(i)

(if)

(iii)

inadvertent or erroneous contact with the System to which
Apparatus is normally connected.

electrical energy and mechanical pressures and forces imposed by
testing sources.

failure to adequately control vehicle movement.

PREPARATION FOR TESTING

The Senior Authorised Person shall ensure that there is no other
Safety Document in force for the Apparatus on which he is to issue a
Sanction for Test.

The Apparatus on which testing is to be done shall be Isolated and
prepared for test. This preparation shall include:

(i)

(if)

(iii)

The placing of Danger Notices on any Apparatus which may give
rise to Danger and which will be in the vicinity of Persons carrying
out the testing.

Where reasonably practicable, the visible identification of the test
area and its boundaries and limits shall be in accordance with the
principles laid down in SRI 8 ‘Demarcation of Work Areas in
Substations’. The Authorised Person in charge of testing shall
ensure that Testing Notice(s) are attached in accordance with
Clause 6.3 of this Safety Rules Instruction and that yellow cones
with red ‘Test Area’ sleeves are placed 600mm to 1m (2 ft to 3ft)
inside the test area and at intervals not exceeding 6m (20ft) — see
Figure 1.

Where reasonably practicable access to the test area shall be
restricted to one location.

SAFRUL/SRI 11/2
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5.3

5.4

5.5

6.1

6.2

6.3

6.4

The test area shall be Isolated from all supplies other than those test
supplies necessary to allow the testing to take place. The Safety Keys
for those isolations which shall be maintained for the period of the test
shall be Locked in a Key Safe secured by the Key Safe Key and the
Control Key.

Before issuing a Sanction for Test the Senior Authorised Person
shall ensure that Primary Earth(s) are applied to the Apparatus on
which testing is to be done.

A Sanction for Test, the Key Safe Key(s) where appropriate, and such
Safety Keys as are necessary to enable the testing to be done, shall be
issued to and received by the Authorised Person together with any
Earthing Schedule and associated portable Drain Earths.

TESTING

Under the terms of the Sanction for Test the recipient is responsible for
all matters of safety concerned with the test and for the control function
within the test area. To enable testing to be done he may, if specified on
the Sanction for Test, remove, replace, or instruct to be removed or
replaced, Primary Earths. He may also operate, or instruct to be
operated, Apparatus within the test area. All Switching shall be logged
in accordance with SRI 1 — ‘High Voltage Switching’. Essential minor
work associated with the testing may also be done under the Sanction
for Test provided that Safety from the System is maintained.

If the testing requires access to overhead lines, where applicable,
Circuit Identification wristlets and flags shall be issued, and
procedures carried out in accordance with SRI 4 - ‘High Voltage
Overhead Lines'.

Before testing commences, the Authorised Person in charge of the
testing shall ensure, where practicable, that Testing Notice(s) are placed
in conspicuous positions inside the test area facing outwards, such that
they will be seen by persons approaching the test area. He shall inspect
the test boundary marking and signage and on satisfactory inspection
completion enter his name, the valid date and Sanction for Test details
on the Access Point Notice.

Before test probes are inserted in Metalclad Switchgear spouts an
Approved voltage indicator shall, where practicable, be used to verify
that the spouts are at or about zero potential. The voltage indicator shall
be tested immediately before and immediately after use. Where, under
the conditions of issue of the Sanction for Test, an Earthing Device
has been applied to the spouts where test probes are to be inserted, an
Approved voltage indicator need not be used.

SAFRUL/SRI 11/2
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6.5

6.6

6.7

6.8

6.9

6.10

6.11

The Authorised Person in charge of the testing shall check the test
probes immediately before and after use to ensure that there are no
loose parts or signs of deterioration or damage.

Connections used for test purposes shall be of adequate size for the
purpose and easily visible when in the test position.

Test connections may be applied in a Compartment only when all
exposed conductors are Isolated from the System.

NOTE: Approved measuring devices or Approved devices for phasing
out circuits may be applied, outside the scope of this Safety Rules
Instruction, in a Compartment in which there is exposed metal which
may be Live at High Voltage.

The application of the test supplies shall where practicable be done
under the Immediate Supervision of the Authorised Person who has
received the Sanction for Test. Where it is not possible for the
Authorised Person to provide Immediate Supervision of the complete
test, e.g. tests of line traps on Transmission circuits, then the Person
applying test supplies at a remote Location shall possess the same
authorisation level as the recipient of the Sanction for Test and shall
apply the tests under the instruction of the recipient of the Sanction for
Test.

Apparatus which is associated with a test and likely to have retained an
electrical charge shall be discharged to earth before and after the
application of the test supply.

Where Apparatus is to have a test voltage applied to it and that
Apparatus has a remote end that may be made Live by the test
voltage, then the remote end of that Apparatus shall be safeguarded so
as to prevent Danger.

If the remote end of the Apparatus which may become Live by the test
voltage is readily accessible from ground level, i.e. it is not within a
Locked Compartment or on a Structure, then it is the responsibility of
the Authorised Person who receives the Sanction for Test to obtain
confirmation from an Authorised Person that it is roped or barriered off
and under the control of a Competent Person before a test voltage is
applied. Itis the responsibility of that Competent Person to ensure that
any person, including himself, does not approach the Apparatus unless
instructed to do so by the Authorised Person in charge of the testing.

SAFRUL/SRI 11/2
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7 COMPLETION OF TESTING
The Authorised Person clearing a Sanction for Test shall:
(i) specify on the Sanction for Test all changes of the conditions of
isolation and earthing within the section of the System Isolated for

testing from that at the time of issue of the Sanction for Test.

(i) confirm on the Sanction for Test that all test connections and test
probes have been removed.

The Senior Authorised Person cancelling the Sanction for Test shall

advise the Control Person of any changes to the conditions within the
Isolated zone.
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SRI 11
Fig 1

FIGURE 1

DEMARCATION OF TEST AREAS IN SUBSTATIONS

Note:

(1) Access / Egress point maximum width 1 metre for pedestrian use. Closed using
demarcation chain when testing in progress.

(2) Demarcation chain must be kept more than 500mm above ground level.

(3) Yellow cones with red ‘Test Area’ sleeves placed maximum 1 metre inside
demarcated test zone and at intervals not exceeding 6m (20ft).

(4) Danger Overhead Live Equipment Notice placed on yellow cone at access/egress
point if required.

(5) Access Point Notice placed on yellow cone adjacent to access/egress point.
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SRI 11
Fig 2

FIGURE 2

ACCESS POINT NOTICE

ACCESS POINT NOTICE

ACCESS ONLY
BY THE
WORKING PARTY

NO PERSON SHALL ENTER THIS ZONE
UNTIL THEY HAVE MADE CONTACT WITH
THE SAFETY DOCUMENT HOLDER

Demarcation Inspection

Valid Date :
Hame :
Safety Document No, ¢

Type !

BEFETY RULES (Eketricel s Wachanieal ﬁw‘w}:—}'
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Fig. 3

FIGURE 3

DANGER OVERHEAD LIVE EQUIPMENT NOTICE

KEEP CLEAR
OVERHEAD

LIVE

EQUIPMENT

BAFETY RULES (Efecirical snd Nachanizof) ﬂ‘&"&k'ﬁf
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3.1

3.2

4.1

PLANT AND APPARATUS CONTAINING
SULPHUR HEXAFLUORIDE (SFg)

SCOPE

This Safety Rules Instruction applies the principles established by the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical) and
Safety Instructions to achieve Safety from the System for personnel
working on Plant and Apparatus which contains or has contained
sulphur hexafluoride (SFe) gas.

DEFINITIONS

Terms printed in bold type (other than in headings) are as defined in the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical).

IDENTIFICATION

Plant and Apparatus on which work is to be carried out shall be readily
identifiable or have fixed to it a means of identification which will remain
effective throughout the course of the work.

All Plant and Apparatus containing SF¢ shall bear an Approved notice
to this effect and similar notices shall also be displayed at access points
to such Plant and Apparatus.

DANGERS

The main Dangers to personnel working on Plant and Apparatus
containing SFs gas are:

— Poisoning

—  Electric shock
— Burns

—  Asphyxiation

—  Other bodily injury.

SAFRUL/SRI 12/1 SEPTEMBER 2008
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4.2  These Dangers arise from:
() Bodily contact with, inhalation or ingestion of, toxic breakdown
products.
(i) Contact with Live Apparatus.
(iii) Lack of oxygen due to inadequate ventilation.
(iv) The release of stored mechanical energy or pressure.
5 PROPERTIES OF SFg GAS AND ITS BY-PRODUCTS
5.1 SFe Gas
Sulphur hexafluoride is stable, non-toxic, colourless, tasteless, odourless
and inert and is a gas at atmospheric and operating pressures. It will
not easily disperse, being five times heavier than air, and consequently
will collect in trenches, ducts, sumps, etc., which can create Danger.
5.2  SFg Gas Arc Breakdown By-Products
When SFg gas is subjected to electric arc, toxic substances can be
produced which may be in gaseous or particulate form. An indication of
the presence of these substances is a pungent odour similar to rotting
eggs which, even at very low concentrations, can constitute a warning.
6 PREPARATION FOR WORK
6.1 When Depressurisation is not Required
If depressurisation is not required to allow work or testing to be done,
precautions shall be taken to achieve Safety from the System by
either:
() limiting the work or work area, or
(i) rendering the Plant and/or Apparatus Isolated, Earthed, and
stored energy contained or dissipated, followed by the issue of a
Safety Document.
6.2  When Depressurisation is Required
6.2.1 The Plant and/or Apparatus shall be drained of SFs in addition
to rendering it Isolated, Earthed and stored energy contained or
dissipated.
SAFRUL/SRI 12/1 SEPTEMBER 2008
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8.1

6.2.2 Drainage of SFg should be through agents (filters) using
Approved methods and equipment into storage as instructed by
an Authorised Person. A Senior Authorised Person shall
ascertain that the pressure inside the Plant and/or Apparatus to
be worked upon is at or about that of atmosphere.

6.2.3 Following any drainage of the Plant and Apparatus, and
dependent upon whether personal entry is required,
consideration shall be given to requesting a Selected Person's
report on any precautions necessary to avoid Danger. If
recommended by the report, the Plant and Apparatus shall be
Purged.

6.2.4 If any Selected Person's report called for indicates that the Plant
and Apparatus is safe to enter, a Permit for Work shall be
issued for the required work.

6.2.5 If the Selected Person has reported the presence of particulate
toxic substances which could cause Danger, the procedure
outlined in Section 8 - ‘Removal of Particulate Toxic Substances’
shall be followed before the required work commences.

SFe GAS LEAKS

When work is to be carried out on Plant and Apparatus, from which
SFs is leaking or has leaked and Danger could arise, then before any
Person is allowed to enter the affected area, the condition of the
atmosphere in that area shall be declared free from Danger by a
Selected Person. Alternatively, the Person(s) entering shall wear
Approved breathing apparatus and be supported by two Persons
outside the area, one of whom shall have Approved breathing
apparatus immediately available. If the affected area is a confined
space, the requirements set out in the appropriate clauses of Section 6
of SRI 401 - ‘General Confined Spaces’ shall be applied.

REMOVAL OF PARTICULATE TOXIC SUBSTANCES

When a Selected Person has reported that the SF¢ enclosure contains
particulate toxic substances, the precautions given below shall be taken
before any work can be permitted on Plant and Apparatus which could
expose persons to these substances.

8.1.1 A Permit for Work for the removal of particulate toxic
substances shall be issued.

SAFRUL/SRI 12/1 SEPTEMBER 2008
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8.1.2 Whilst carrying out the removal of the substances, all Persons
involved in the removal shall:

() Wear Approved protective clothing.

(i) Wear an Approved respirator if heavy contamination is
present or a Person has to enter the enclosure to remove
the substances.

(i)  Observe a high standard of personal hygiene.

(iv)  Not eat, drink or smoke.

(iv)  Avoid wiping the nose, eyes or face other than with clean
paper tissues.

v) Dispose of all filters, filter materials and cleaning material
as directed in the Selected Person’s Report.

8.1.3 The particulate toxic substances shall be removed using
Approved vacuum cleaning equipment followed by the use of
Approved cloths.

8.1.4 Following removal of the substances, the Person(s) involved
shall:

() Use only disposable materials to clean themselves and
protective clothing and equipment.

(i) Carry out such cleaning of protective clothing and
equipment only in the work area.

(i)  Make proper use of the special changing and washing
facilities available.

8.1.5 After a Selected Person has verified that particulate toxic
substances are not present, the Permit for Work issued under
Clause 8.1.1 shall then be cancelled.

8.1.6 A Permit for Work covering the subsequent work may then be
issued. SR A3
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LOW VOLTAGE APPARATUS

1 SCOPE

This Safety Rules Instruction applies the principles established by the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical) and
Safety Instructions to achieve Safety from the System for personnel
working on or testing Low Voltage (LV) Apparatus. Any reference to
work on or testing of LV Apparatus in this Safety Rules Instruction, shall
include any work activity so near LV Apparatus that Danger may arise

This Safety Rules Instruction is to be used in association with the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical) and
not as, or part of, any specific work method to be used.

The specific requirements of Specialised Procedures

SP1 — ‘Requirements for Working on Live Low Voltage Apparatus’ and
SP2 — ‘Testing and Adjustments on Live Low Voltage Apparatus’ and
the general requirements of

SRI 200 — ‘Function of Control Person on LV Apparatus’, shall where
applicable, be complied with when applying this Safety Rules Instruction
to work or testing of Live Low Voltage (LV) Apparatus.

Any further reference to “work” in this Instruction also applies to testing.

2 DEFINITIONS

Terms printed in bold type (other than in headings) are as defined in the
Northern Ireland Electricity Safety Rules (Electrical and Mechanical).

For the purposes of this Instruction the following additional definitions
apply:

(i) Apparatus — Where the word Apparatus is used in this Instruction
without qualification it refers to Low Voltage Apparatus. It
includes all LV Apparatus between the Low Voltage terminals of
HV distribution transformers and all customer’s installations for
which  Northern Ireland Electricity has a maintenance
responsibility.

(i) Radial Circuit — A part of the System, upon which it is intended to
do work, that is or may be connected to Live Apparatus at or
through only one point, with no possible backfeed from any other
part of the System.
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(i) Supervisor — A Person responsible for controlling the work and
movements of a Working Party.

(iv) Working Party — The Persons under the Supervision of a
Competent Person or an Authorised Person, which includes a
Competent Person or Authorised Person when working by
himself. A Working Party may include a person working under the
Personal Supervision of a Competent Person.

3 IDENTIFICATION

Apparatus on which work is to be carried out shall be readily identifiable

or have fixed to it a means of identification which will remain effective

throughout the course of the work.
4 DANGERS
4.1  The main Dangers to personnel working on or testing Apparatus are:

- Electric shock

— Burns

- Other bodily injury.

4.2  These Dangers arise from:

() Inadequate precautions being taken under Live conditions.

(i) Mistaking that part of Apparatus on which it is not safe to work
without special precautions, for that which is Isolated and on
which it is safe to work.

(i)  Mistaking High Voltage (HV) Apparatus on which it is unsafe to
work for Apparatus on which it is safe to work under the
conditions laid down.

(iv) The Apparatus being worked on being accidentally or
inadvertently made Live.

(v)  When working Live, excessive current transfer at the point of
work during the attempted paralleling of two LV distributors, when
one distributor accidentally or inadvertently becomes dead.

(vi)  Falling.
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4.3

5.1

5.2

5.3

5.4

5.5

The above Dangers to Persons are accentuated by the associated
difficulty of being unable to summon immediate help and assistance
when working unaccompanied.

GENERAL REQUIREMENTS

For work on Apparatus the following requirements shall be satisfied:-

(i)
(ii)

(i)

(iv)

v)

The work shall be identified into discrete packages.

Work teams shall be defined with their roles and responsibilities
clearly understood.

A clearly identified Person shall be in charge of each work team.
This Person shall have responsibility for all safety aspects on the
work site including polarity checks, P.P.E. and general safety
management.

The work packages for planned non-routine work shall be clearly
identified on the ‘Request for LV Outage and/or Live Work’ (see
SRI 600 clause 8.2.5 and Appendix 13).

Clear work instructions shall be issued for non-routine work.
These instructions may be accompanied by appropriate
sketches, maps or LV diagrams which will enhance the
achievement of Safety from the System and job organisation.

A Senior Authorised Person shall determine under what conditions
the work is to take place and if a Safety Document is to be issued.
However if the work is of a routine nature and is specified in Attachment
1 of this Instruction, it may proceed without reference to a Senior
Authorised Person.

No work shall be carried out on Live Apparatus or in proximity to
exposed Live LV conductors, other than by a Competent Person who
has completed the appropriate course of training.

Before work is commenced, the Apparatus shall be inspected and
confirmed sound. Apparatus which is damaged or faulty to the extent
where it is considered dangerous shall not be worked on Live.

Where work is to be carried out on Apparatus which is part of HV
Apparatus, adequate precautions shall be taken to avoid Danger from
such HV Apparatus and an appropriate Safety Document issued by a
Senior Authorised Person.
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5.6

5.7

5.8

5.9

5.10

5.11

5.12

When work is to be carried out on auxiliary cables which may be
subjected to induced voltages from adjacent HV circuits, precautions to
prevent Danger from these voltages shall be taken in accordance with
SRI 5 - ‘High Voltage Cables’.

When work is to be carried out on Apparatus which is in proximity to
exposed HV Apparatus which may be Live, or become Live, the
relevant requirements of SRI 8 - ‘Demarcation of Work Areas in
Substations’ shall be met and an appropriate Safety Document issued
by a Senior Authorised Person.

Before commencing work in ducting, trenches or underground
distribution boxes, where there is a possibility of the presence of gas
which might be inadvertently ignited then special precautions shall be
taken as are necessary to prevent such Danger.

When work is to be carried out on Apparatus which is part of an
overhead line circuit, precautions to prevent Danger whilst climbing shall
be taken in accordance with SRI 21 — ‘Climbing of Poles and Structures’.

In addition to the above requirements, any Person working on a tower,
pole or high structure shall be in visual range of at least one other
Person. All Persons concerned shall be conversant with rescue
procedures.

A Working Party may be called upon to undertake work in situations
where the normal work method could give rise to Danger. In such cases
the Supervisor shall be notified and a suitable work method shall be
agreed beforehand by a Senior Authorised Person, who may decide
to provide Personal Supervision, and/or issue a Limited Work
Certificate.

If, during the course of the work, a hazard arises which could give rise to
Danger, the Competent Person in charge shall stop the work
immediately, and report this hazard to his Supervisor. The hazard shall
be eliminated as a source of Danger before work may proceed any
further, by isolation or additional precautions as agreed by the
Competent Person and his Supervisor, or a Senior Authorised
Person if it is a System derived hazard.

A Person undertaking unaccompanied Live work as specified in
Attachment 2 to this Instruction shall maintain General Safety of the
work Location and environment throughout the duration of the work and
ensure that his Location and expected time of return are made known
to another person.
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5.13

6.1

6.2

6.3

6.4

6.5

6.6

The Authorised Person making Live any Apparatus shall ensure that
any Isolation point (e.g. Transformer LV distribution board, mini-pillar,
feeder frame, distribution or feeder pillar) is and will remain effectively
identified on site and any existing records are updated as necessary.

WORK ON OR TESTING ISOLATED APPARATUS

To achieve Safety from the System before any work is done,
Apparatus shall, where reasonably practicable, be Isolated, or the work
shall be carried out in accordance with an Approved procedure. A
Control Person shall control and co-ordinate the actions necessary to
achieve Safety from the System, when isolation is required. The role of
Control Persons on LV Apparatus is further defined in SRI 200 -
‘Function of Control Persons on LV Apparatus’.

LV isolation shall be by the operation of an Isolating Device(s) or by
adequate physical separation. Where isolation is by the operation of HV
Apparatus, the isolation shall be done in accordance with the
appropriate Safety Rules and SRI 1 - ‘High Voltage Switching'.

Time switches, float switches, thermostats, sequence switching devices
or similar automatic switching devices are not Isolating Devices and
shall not be used as such.

Where reasonably practicable, all Isolating Devices shall be Locked
with a Safety Lock. If this is not reasonably practical, the fuses, links or
other Isolating Device(s) removed shall be kept in safe custody.
Where reasonably practicable, Caution Notices shall be affixed at all
points where the Apparatus has been Isolated.

Caution Notices affixed at points of isolation shall provide information
identifying the Authorised Person carrying out the isolation and the
date of the isolation

Where a Limited Work Certificate is to be issued and it is reasonably
practicable for the Apparatus to remain Isolated throughout the course
of the work, the Senior Authorised Person preparing the Limited
Work Certificate shall take any removed Isolating Device(s) and/or
Safety Keys into safe custody.

Where a Limited Work Certificate is to be issued and it is not
reasonably practicable for the Apparatus to remain Isolated throughout
the course of the work or testing, the Senior Authorised Person may
issue the removed lIsolating Devices and/or Safety Keys to the
Competent Person who is to do the work. The Competent Person
shall keep these in safe custody, preferably by retaining them in his
personal possession, except when the Apparatus is made Live.
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6.7

6.8

6.9

6.10

Where the isolation is done by the Person who is also to carry out the
work, whether or not a Limited Work Certificate is issued, he shall take
any removed Isolating Device(s) and/or Safety Keys into safe custody,
preferably by retaining them in his personal possession.

In order to facilitate the handing over of Isolating Devices and Safety
Keys, they shall be readily identifiable with the Limited Work
Certificate or with the Apparatus with which they are associated.

Where work is to be continued by another Competent Person, the
Competent Person who was doing the work shall surrender any
removed Isolating Device(s) and Safety Keys either to a Supervisor or
that other Competent Person. If they are surrendered to the
Supervisor he shall retain them in safe custody until he re-issues them
to the Competent Person who is to continue the work. Where a
Limited Work Certificate is involved, the transfer of any removed
Isolating Device(s) and Safety Keys shall be done in accordance with
the appropriate parts of Rule B4.3 — Transfer of Limited Work
Certificates.

Before work commences, the Competent Person who is to do the work
shall:

() So far as is practicable screen off any adjacent exposed or
unprotected Apparatus which may be Live or shall be considered
Live and/or make use of Approved rubber gloves and insulated
tools, in order to avoid Danger.

(i) So far as is practicable check, by means of an Approved voltage
testing device, that the Apparatus on which he is to work or test is
not Live. The device used shall be tested regularly and where
reasonably practicable immediately before and after use.

(i)  Where reasonably practicable short circuit all conductors at the
point of work if Danger could arise from inadvertent backfeeds
on exposed LV conductors. Where the above is not reasonably
practicable then the work shall be done in accordance with the
requirements for Live working.

(iv)  Where reasonably practicable short circuit and earth all
conductors at the point of work if Danger could arise from
induced voltages on exposed LV conductors. Where the above
is not reasonably practicable then the work shall be done in
accordance with the requirements for Live working. Where it can
be established that no Danger can arise from induced voltages
then the requirements to short circuit and earth all conductors
can be dispensed with.

SAFRUL/SRI 13/1 SEPTEMBER 2008

SRI 13
Ref

SR B4

Page 7 of 10



6.11

6.12

7.1

7.2

7.3

If work is interrupted, the Competent Person who is to continue the
work shall first carry out the procedure in Clause 6.10 (ii).

Where work involves the initial connection, or the re-arrangement of
conductors to a customer, supply shall not be made available to that
customer until checks have been made at an appropriate point on the
System in accordance with the relevant NIE Policy Document® to
ensure correct polarity at the customer’s supply terminals. Where
necessary, in the case of three-phase supplies, the phase rotation shall
also be checked.

METHOD FOR JUSTIFICATION AND IMPLEMENTATION OF LIVE
WORKING/TESTING

Apparatus on which work is to be carried out shall, where reasonably
practicable, be taken out of service by Switching.

The preferred method is to work on Apparatus which has been Isolated.
Work on or near Live Apparatus where Danger may arise shall only be
undertaken if:-

() it is unreasonable in the circumstances for the Apparatus to be
Isolated to remove hazards which could give rise to Danger; and

(i) it is reasonable in all the circumstances for that Person to be at
work on or near the Apparatus while it is Live; and

(i) suitable precautions (including, where necessary, the provision of
suitable protective equipment) are taken to prevent injury.

If it is not reasonably practicable to isolate the Apparatus to be worked
on, Specialised Procedures SP1 and SP2 shall be applied. A Senior
Authorised Person shall determine under what conditions the work is
to take place and if a Safety Document is to be issued.

If the work:

0) is of a routine nature and is specified in Attachment 1 of this
Instruction, it may proceed without reference to a Senior
Authorised Person.

SRI 13
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7.4

7.5

(i) does not fall into any of the routine categories listed, then it shall
be given full consideration by a Senior Authorised Person and
the work planned accordingly, including any requirement for
Personal Supervision, and/or the issue of a Limited Work
Certificate, before the work is executed. For all such planned
work an ‘Request for LV Outage and/or Live Work’ form (see
SRI 600 clause 8.2.5 and Appendix 13) shall be completed and
signed by a Senior Authorised Person.

A risk assessment shall be carried out at the planning stage to include:

() The need to work Live as detailed in paragraph 7.2 above;

(i) The level of risk;

(i)  The requirements of other statutory instruments;

(iv)  Additional risks imposed by the specific working environment;
and

(v)  The effects of interruptions to supply.

Planned work not specified in Attachment 1 of this Instruction shall be
subject to a process which will involve the completion of an ‘Request for
LV Outage and/or Live Work ‘(see SRI 600 Appendix 13). Justification
for Live working will be recorded on this form along with the signature of
the Senior Authorised Person involved.

In addition to the risk assessment carried out at the planning stage, the
person in charge of each work team shall carry out an on-site risk
assessment. This on-site risk assessment shall take into account any
changes that have occurred since the work planning stage and also all
prevailing site conditions.

PRECAUTIONS TO BE TAKEN TO PREVENT DANGER FROM
CONTACT WITH OR BETWEEN LIVE CONDUCTORS, OR
BETWEEN LIVE CONDUCTORS AND ADJACENT METALWORK

Precautions shall be taken by appropriate Competent Persons to
prevent Danger by using Approved insulated tools and safety
equipment when approaching Live conductors. The work shall be of
such a nature that the control of body, tools, equipment and materials
can be maintained to prevent Danger arising. If this control is lost then
work shall cease. Before work re-commences, arrangements shall be
made to have the Apparatus checked by a Senior Authorised Person,
and if necessary Isolated.

The degree of control a Person has in working with Live Apparatus may
be influenced by many factors, including atmospheric changes,
positioning, state of the Apparatus, noise and vibration. The work shall
proceed in accordance with Section 6 of this Safety Rules Instruction,
after Apparatus has been Isolated for the above reason.
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9.1

9.2

9.3

9.4

10

ADDITIONAL PRECAUTIONS WHEN WORKING ON LIVE
CONDUCTORS

The action of making or breaking current-carrying Live conductors can
give rise to Danger, additional to the Danger involved in approaching
Live conductors. This Danger arises from either making/breaking load
or possible fault current on Radial Circuits or, in the event of work on
non-Radial Circuits, making/breaking possible circulating or fault current,
in addition to any load current.

When conductors are to be made or broken, they shall be considered
Live, unless proved otherwise by an Approved device. After the
operation of making/breaking a connection and before leaving the
Location, the System shall be checked to ensure there has been no
loss of supply. If, during the course of work, there is reason to believe
loss of supply has occurred, the Competent Person shall stop that work
and report to a Senior Authorised Person.

Radial Circuits

9.3.1 The operation of making or breaking a Radial Circuit normally
involves connecting or interrupting load current. The circuit shall,
where reasonably practicable, be off-loaded before the operation.
Provided the Competent Person is appropriately authorised, he
may make / break conductors and continue with the work.

Non-Radial Circuits

9.4.1 The operation of making or breaking a non-Radial Circuit may
give rise to additional Danger, and shall be agreed beforehand
with a Senior Authorised Person. On completion of the work,
where conductors have either been broken, or a new circuit is to
be commissioned, and before completing any parallel by re-
making or joining conductors, a Senior Authorised Person shall
again agree to the operation proceeding, after satisfying himself
that completing the circuit will not give rise to abnormal currents
or present any additional hazards.

UNACCOMPANIED LIVE WORK

Unaccompanied work shall not be undertaken on Apparatus which is
damaged or faulty to the extent where it could give rise to Danger.

A schedule of unaccompanied work is contained in Attachment 2 to this
Instruction.
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SRI 13
(Att 1)

ATTACHMENT 1
[Issue 2]
TO

SAFETY RULES INSTRUCTION SRI 13

LOW VOLTAGE APPARATUS

ROUTINE LIVE LV WORK ON OVERHEAD LINES

No. Job Description

1 Make off new LV service or mains from existing LV overhead
System (open / conc / ABC).

2 Make / break Jumpers (Radial Circuits).

3 U/E — renew, alter, remove or erect additional conductors
4 Connect / remove street lighting services.

5 Inspect Apparatus for faults.

6 Maintenance to LV fittings.

7 Apply PME to O/H or U/E circuit.

8 Use of Approved voltage indicators.
9 Use of Approved current measuring devices.
10 Fit / remove / alter stay

11 Apply LV shrouding
12 Fit LV conductor spacers

13 Tree Work (as per SRI 23 Att2)
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SRI 13
(Att 1)

ROUTINE LIVE LV WORK ON
UNDERGROUND CABLES

No. Job Description
1 Multi-service joints.
2 Straight—through joints (Radial Circuits).
3 Breeches joint with only one cable Live.
4 Change cut-outs.
5 Connect or disconnect services from mini-pillars.
6 Break down / remake “lron Boxes”, copper shell “T” joints and

Wettern joints.

7 Core-cutting of Live cables (Radial Circuits).

8 Repair to PVC sheath of cables.

9 Use of Approved voltage indicators.

10 Use of Approved current measuring devices.

11 Making of earth bonds in substations or pillars etc.
12 Making of earth bonds in customers’ premises.

SAFRUL/SRI 13/1:Att1 DECEMBER 2014 Page 2 of 4



SRI 13
(Att 1)

ROUTINE LIVE LV WORK ON
CUSTOMERS’ PREMISES

No. Job Description
1 Use of Approved voltage indicators.
2 Use of Approved current measuring devices.
3 Use of Approved loop impedance testers.
4 Change cut-out.
5 Connect loop service from cut-out.
6 R_e_move illegal equipment from meter board and undereave
wiring.
7 Fault location on meter board.
8 Maintenance to customer point Apparatus.
9 Making of earth bonds in customers’ premises.
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SRI 13
(Att 1)

ROUTINE LIVE LV WORK IN
SUBSTATIONS INCLUDING KIOSKS, FEEDER FRAMES,
PILLARS AND UDB’S

No. Job Description

1 Repair and replacement of insulators / contacts.

2 Making of earth bonds and applying PME to ground-mounted
substations.

3 Change metering CT and / or metering.

4 General maintenance of Substations, Feeder Frames, Pillars and
UDB'’s.

5 Heating / lighting in cubicles, etc. (including. Fault location).

6 Making a temporary connection to busbars and cable

terminations.

7 Making a permanent connection to busbars.
8 Use of Approved voltage indicators.

9 Use of Approved current measuring devices.
10 Cable fault location and testing.
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SRI 13
(Att 2)

ATTACHMENT 2
[Issue 1]
TO
SAFETY RULES INSTRUCTION SRI 13

LOW VOLTAGE APPARATUS

ROUTINE LIVE LV WORK WHICH
MAY BE UNDERTAKEN UNACCOMPANIED

No. Job Description
1 Connect / disconnect service cable from mini-pillar.
2 Connect / disconnect loop service.
3 Fit / replace / remove cut —outs (except metalclad).
4 Fit /remove fuse links.
5 Fit / alter / remove ancillaries (e.g. heating and lighting,