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Disclaimer

The contents of this document are provided by way of general guidance only at the time of
its publication. Any party making any use thereof or placing any reliance thereon shall do so
only upon exercise of that party’s own judgement as to the adequacy of the contents in the
particular circumstances of its use and application. No warranty is given as to the accuracy,
relevance or completeness of the contents of this document and NHSScotland Assure, a
part of NHS National Services Scotland (NSS), shall have no responsibility for any errors in
or omissions there from, or any use made of, or reliance placed upon, any of the contents of
this document.
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Preface

About Scottish Health Technical Memorandum

Scottish Health Technical Memorandums (SHTMs) give comprehensive advice and
guidance on the design, installation and operation of specialised building and engineering
technology used in the delivery of healthcare.

The focus of SHTM guidance remains on healthcare-specific elements of standards,
policies and up-to-date established best practice. They are applicable to new and existing
sites and are for use at various stages during the whole building lifecycle.

Language usage in technical guidance

tE 11

In SHTMs verbs such as “must”, “should” and “may” are used to convey notions of
obligation, recommendation or permission. The choice of modal verb will reflect the level of
obligation needed to be compliant.

The following describes the implications and use of these modal verbs in SHTMs (readers
should note that these meanings may differ from those of industry standards and legal
documents):

A.“Must” is used when indicating compliance with the law

B. “Should” is used to indicate a recommendation (not mandatory/ obligatory), for example
among several possibilities or methods, one is recommended as being particularly
suitable - without excluding other possibilities or methods

C.“May” is used for permission, for example to indicate a course of action permissible
within the limits of the SHTM

Typical usage examples

A. “The point of demarcation must be at a cable termination and should be at the outgoing
terminals of a switch or circuit breaker.” [obligation]

B. “This document makes recommendations for the allocation of duties to personnel and the
manner in which these duties should be performed.” [recommendation]

C. “Further advice on the application of this guidance may be obtained from the Authorising
Engineer (HV)” [permission]

D. “Shall”, in the obligatory sense of the word, is never used in current SHTMs.
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Project derogations from the Technical Guidance

Healthcare facilities built for the NHS are expected to support the provision of high-quality
healthcare and ensure the NHS Constitution right to a clean, safe and secure environment.
It is therefore critical that they are designed and constructed in accordance with appropriate
technical standards and guidance. This applies to all new and refurbishment projects,
regardless of procurement model.

Note 1: The healthcare organisation, and their project teams, should ensure that they have
a fully documented list of technical standards and guidance that are applicable to the
specific project.

It is recommended that the starting point for all projects should be one of full adherence to
the SHTM guidance. While it is recognised that derogations may be required in some
cases, these must all be risk-assessed and documented in order that they may be
considered within a structured derogation review and approval process. In all instances
derogations must not compromise the health and safety or operational resilience of the
healthcare facility. Healthcare organisations should ensure that any derogations do not
impact on their legal or statutory obligations.

Derogations must be properly authorised by the project’s senior responsible officer and
informed and supported by appropriate technical advice including that of the Electrical
Safety Group (ESG), irrespective of a project’s internal or external approval processes.

A schedule of derogations should be created for any project, including details of approvals,
risk assessment and identified mitigations.

Note 2: This guidance does not alter the healthcare organisations legal or statutory
obligations.

NHSScotland Sustainable Development Policy Drivers

Responding to the global climate emergency is one of the Scottish Government’s highest
priorities. Sustainable development, the concept that the needs of the present must be met
“‘without compromising the ability of future generations to meet their own needs” is integral
to the Scottish Government’s overall purpose. The Scottish Government’s National
Performance Framework (NPF) shares the same aims as the United Nations’ Sustainable
Development Goals. It highlights the need for a ‘whole system approach’ to successfully
deliver the NPF’s national outcomes for Health and recognises the important role that
NHSScotland has in helping to achieve this.
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Over recent years the current and future impact of climate change has been well
documented, with risks to human health and to health and social care delivery highlighted
within Scotland’s summary report of the UK Climate Risk Independent Assessment®.
NHSScotland is committed to the delivery of a high quality, environmentally and socially
sustainable health service that is resilient to the locked-in impacts of climate change.
Director Letter (DL) (2021) 38 ‘A Policy for NHSScotland on the Climate Emergency and
Sustainable Development’ provides the framework for this aim to become a reality, and to
maximise NHSScotland’s contribution to mitigating and limiting the effect of the global
climate emergency.

* NHSScotland Climate Change Risk Assessments and Adaptation Plans: A Summary
Report on the National Services Scotland (NSS) website.
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Executive summary

Status

This 2025 version of Scottish Health Technical Memorandum (SHTM) 06-03 supersedes all
previous versions of SHTM 06-03 'Electrical safety guidance for high voltage systems'.

General

Guidance in this SHTM applies to all healthcare facilities containing a high voltage (HV)
electrical system.

Aim of this guidance

Guidance is intended to assist duty holders in meeting the requirements of the Electricity at
Work Regulations, which detail the precautions to be taken against risk of death or personal
injury from electricity in work activities.

Who should read this guidance?

This document will be of interest and practical help to those involved in the operation and
maintenance of electrical systems and equipment.

Main changes since the 2015 edition

The 2025 edition is derived from Health Technical Memorandum (HTM) 06-03 as published
by NHS England. Key differences in the SHTM include:

A. all references to Premises Assurance Model (PAM) removed from SHTM document
B. the Acknowledgements section of the document has been updated

C. guidance references have been updated to reflect applicable SHTM documentation
D. the renewal period for Authorising Engineers HV (AE HV) has been clarified

E. references to the role of the Duty Authorised Person (AP) have now been included

F. the clause regarding the peer review of safety programmes has been updated to reflect
the delegation of responsibilities should a second AP (HV) be unavailable

G.a clause noting the use of Personal Protective Equipment (PPE) in the vicinity of open
vessels containing oils or flammable liquids has been added
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H.in chapter 7, the role of the Distribution Network Operator (DNO) has been clarified in the
procedures tables

I. the definitions of both a high voltage enclosure and a high voltage test enclosure have
been clarified
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1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1. Scope of SHTM 06-03

General

Note 3: This 2025 version of Scottish Health Technical Memorandum (SHTM) 06-03
supersedes all previous versions of SHTM 06-03 'Electrical safety guidance for high voltage
systems'.

Guidance in this SHTM applies to all healthcare facilities containing a high voltage (HV)
electrical system.

Note 4: Regulation 16 of the Electricity at Work Regulations requires persons to be
competent to prevent danger and injury. The Health and Safety Executive (HSE) publication
‘Health and Safety Regulation (HSR)25: Memorandum of guidance on the Electricity at
Work Regulations 1989’ provides guidance on this.

This SHTM is intended to assist Duty Holders (see Chapter 2 for definitions) to meet the
requirements of the Electricity at Work Regulations 1989 (“the Regulations”), which are
made under the Health and Safety at Work etc. Act 1974. It is not an authoritative
interpretation of the regulations or other laws. Only the courts can make such interpretation.

Inadequate control and/ or improper use of electricity is a danger to life and property.
Owners, occupiers, general managers/ chief executives and those responsible for electrical
services as “Duty Holders” are accountable for ensuring control; they are also responsible
for the safe management, design, installation, operation and maintenance of the electrical
systems.

As an employer, the Management of a healthcare facility has a legal responsibility to ensure
that relevant regulations are complied with. Statutory instruments referred to within this
document should be deemed to include any revisions or amendments which have occurred
since the date of the original statute.

The reliance on electrical supplies has increased to a point where they are essential for the
operation of any organisation. In hospitals, there has been a substantial increase in reliance
on electrical supplies, and particularly in the use of modern technologies - diagnostic
equipment, intensive care, computer systems and bedhead services to name a few. The
loss of supplies to these services would be unacceptable, and most hospitals would be
unable to function without electrical supplies. SHTM 06-01 - ‘Electrical services supply and
distribution’ addresses the security of supply and emergency-generation issues; however,
this would be of little use if the distribution circuits were compromised. This document
provides procedural guidance on the safe isolation, operation and maintenance of electrical
equipment.

This document should be used by all person(s) with roles and duties as described within
Chapter 4 to ensure that the electrical systems and equipment are fit for use. They have a
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1.7.

1.8.

1.9.

1.10.

1.11.

responsibility to ensure the safety of personnel who are using or who are near such
equipment.

Changes to the existing equipment and systems are inevitable. Any changes made to the
installation/ system(s) should be carried out in line with SHTM 06-01 and the relevant
standards and regulations and should meet the requirements of this guidance. Where major
alterations or additions are proposed, including the procurement of major plant (which could
adversely affect the existing installation) the Authorised Person (HV), Authorising Engineer
(HV) and Electrical Safety Group (ESG) should be consulted. This is to ensure the electrical
systems and equipment remain fit for use and any changes do not affect the safety of the
electrical system or inhibit the operation and maintenance of the system (see Chapter 4 for
appointment, roles and duties of personnel).

Note 5: Where changes are made to HV systems that may impact on the associated low
voltage (LV) systems, compliance with British Standard (BS) 7671, SHTM 06-01 and SHTM
06-02 should be reviewed and the Authorised Person (LV), Authorising Engineer (LV) and
ESG should be consulted.

Purpose

The provision of effective procedures and their formalising into written instructions is
essential for ensuring a safe system of working where this involves work on conductors or
equipment of HV systems. This document makes recommendations for the allocation of
duties to personnel and the manner in which these duties should be performed.

Procedures

HV systems associated with healthcare and social services premises vary considerably in
size and complexity. The procedures advocated in this document therefore cannot cover
every circumstance and consequently may, in specific instances, need to be supplemented
by local written procedures or rules. These local arrangements should only be considered
when, in the opinion of the ESG the guidance given in this document is inadequate for the
particular circumstances. All such local arrangements must be confirmed by the Designated
Person. Any such supplementary procedures which are produced should therefore maintain
the same standards of electrical safety as prescribed in this SHTM.

Because of the specialist nature of the risks, it is important that carefully prepared
procedures exist for dealing with any work associated with the HV installation including the
routine servicing of HV installations and with any emergencies that arise.

The consequences - in terms of patient safety and well-being - of undertaking electrical
maintenance or switching operations should be fully considered following appropriate
consultation between estates staff and necessary medical and administrative staff.
Permission to interrupt supplies should be sought from the end-users, relevant stakeholders
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1.12.

1.13.

1.14.

1.15.

1.16.

and designated staff and must be recorded, with references to this documentation being
included in the Safety Programme and Logbook, that form part of the Safe System of Works
documentation.

Note 6: Where there is a disagreement or permission is refused, the Management should
be consulted and any further activity and requirements should be agreed with the ESG.

Standards

This SHTM is primarily concerned with the safe operation and maintenance of HV
equipment, but it is equally important that the HV equipment installed:

A. complies with the appropriate British Standards and, where applicable, international and/
or European Standards

B. has been satisfactorily tested and commissioned

C.is maintained in accordance with manufacturers’ recommendations

It is also important that operating and maintenance manuals (including, but not limited to,
“as-fitted” drawings, switchgear and transformer (S&T) schedules and discrimination
studies) for the HV system and equipment should be available to those involved in its
operation and servicing. In order to maintain their value, these documents should be
regularly updated to include details of all modifications and extensions to buildings, plant
and equipment as and when they occur.

The economies of providing HV equipment of the same type and manufacture should be
considered as far as practicable against the potential loss in resilience of the system as set
out in SHTM 06-01. Where manufacturers produce special attachments to facilitate
servicing and testing, these should be bought with the electrical equipment and placed with
other safety equipment.

Duties

Under health and safety legislation, there is a legal obligation on all persons who may be
concerned with the operation of, or who work on, the electrical equipment and systems, to
conduct their work so as to prevent danger or injury to themselves and/ or others. Those
persons should be thoroughly conversant with all the regulations and duties governing the
work that they may have to undertake; they must comply fully with the safe systems of work
for the electrical system on which they are to work.

Security of information

The Electricity at Work Regulations highlight a need for the efficient recording of information
which, in the event of any proceedings legal or otherwise arising from any contravention of
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1.17.

1.18.

1.19.

1.20.

1.21.

1.22.

1.23.

1.24.

the regulations, may be used to form the basis of the Duty Holder’'s main defence.
Consequently, the Management should consider its policy for the retention of information
and contemplate how it will maintain, if at all, back-up copies of documents.

Application of this SHTM

Note 7: Regulation 16 of the Electricity at Work Regulations requires persons to be
competent to prevent danger and injury. The HSE publication ‘Health and Safety Regulation
(HSR)25: Memorandum of guidance on the Electricity at Work Regulations 1989’ provides
guidance on this.

The safety guidance as detailed in this document should be applied to any HV electrical
installation under the control of the healthcare organisation or its agent, including but not
being exclusive to:

A.the HV switchgear and cables from the first point of isolation on the HV system

B. HV electrical equipment under the ownership or control of the Management

Where isolation of LV switchgear is associated with HV work, any switching and isolation on
LV equipment should be included within the safety documents as described within this
guidance document and SHTM 06-02.

The guidance within this SHTM should be considered as representing good practice for all
persons (whether or not directly employed by the Management) working on, working near,
testing or operating electrical equipment and systems for which the Management is in
control of electrical danger.

This SHTM is designed to provide a safe framework within which work or testing can be
carried out safely on permanently connected electrical equipment (equipment which has
been isolated via a switch or disconnector is considered to be permanently connected).

In the event of an apparent conflict between the implementation of this SHTM and a
statutory requirement, the latter should be followed, and the Authorising Engineer (HV) or
Authorised Person (HV) should advise the Designated Person.

Any departure from this SHTM, should be agreed in writing with the Designated Person.
The Senior Operational Manager (SOM), Authorised Persons (HV) and ESG should also be
notified, and the Authorising Engineer (HV) consulted. All variations should be recorded in
the Operational Procedures Manual (OPM).

Where control of electrical danger is divided between the Management and others, Chapter
5 of this guidance should be followed.

Further advice on the application of this guidance may be obtained from the Authorising
Engineer (HV).
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Other safety guidance, related documents and procedures

1.25. Where the Management employees are required to work near HV electrical systems and
associated HV electrical equipment not owned or controlled by the Management, this
document and related procedures should be used as a guide to safe working practice, but
the owner’s safe system of work should be followed when instructed.

Information and training

1.26. Arrangements should be made by the Management to ensure:

A. all employees are adequately trained, informed and instructed as required for the
systems and electrical equipment which are affected by a particular operation or work
(whether or not they are owned or operated by the Management) and for which legal
requirements, safety guidance, related documents and procedures should apply, and
they understand the information and instructions provided

B. so far as is reasonably practicable, that other persons who are not employees, but who
may be exposed to danger by the operations or work, also receive adequate information
and instruction and they understand the information and instructions provided

Access to this SHTM

1.27. This SHTM and, as appropriate, related documents and procedures should be stored in the
OPM. All Management personnel actively involved with the HV systems should sign a
register to state they are aware of where the guidance, related documents and procedures
(plus any amendments) are held so they can be referenced as necessary when work is
being carried out under this guidance.

Objections

1.28. When any person receives instructions regarding the operation of, or work on, the HV
electrical system and associated electrical equipment at the managed premises, they
should report any objections (on safety grounds) to the carrying out of such instructions to
the persons issuing them, who should then have the matter investigated and, if necessary,
referred to a more senior level for a decision before proceeding.

Associated regulations and documents

1.29. This SHTM is based on the associated regulations and documents listed in the References.
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2. Definitions

The following definitions apply to this Scottish Health Technical Memorandum (SHTM) high
voltage (HV).

Personnel

Designated Person - the Designated Person is an individual appointed by a healthcare
organisation (a board member or a person with responsibilities to the board) who has
overall authority and responsibility for the low voltage electrical systems within the premises
and who has a duty under the Health and Safety at Work etc. Act to prepare and issue a
general policy statement on health and safety at work, including the organisation and
arrangements for carrying out that policy. This person should not be the Authorising
Engineer (HV). SHTM 00 provides further information.

Duty Holder - the Duty Holder is a person on whom the Electricity at Work Regulations
impose a duty in connection with electrical safety.

Management - the Management is defined as the owner, occupier, employer, general
manager, chief executive or other person in a healthcare organisation, or their appointed
responsible contractor, who is accountable for the premises and who is responsible for
issuing and implementing the Management Policy (see Chapter 3).

Senior Operational Manager (SOM) - the SOM should have operational and professional
responsibility for the electrical services. It is important that the SOM has access to robust,
service-specific independent professional support which can promote and maintain the role
of the “informed client” within the healthcare organisation. This will embrace both the
maintenance and development of service-specific improvements, support the provision of
the intelligent customer role and give assurance of service quality.

Authorising Engineer (HV) - an Authorising Engineer (HV) is a suitably qualified engineer
who has been appointed in writing by the Designated Person to take responsibility for the
effective compliance auditing of this SHTM and to provide technical advice. The person
appointed should possess the necessary degree of independence from local Management
to take action within this SHTM.

Authorised Person (HV) - an Authorised Person (HV) is appointed in writing by the
Designated Person on recommendation by the Authorising Engineer (HV) and is
responsible for the practical implementation and operation with regard to work on, or the
testing of, defined electrical equipment, in accordance with this SHTM. See SHTM 00 for a
recommended management structure.

Duty Authorised Person (HV) - the Authorised Person (HV) on site with current
responsibility for the system or installation who has accepted the Authorised Person duties
and recorded the acceptance of this in the HV site logbook (see paragraph 4.14).
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Competent Person (HV) - a person who possesses, as appropriate to the nature of the
work to be undertaken, adequate education, training and practical skills, and who is able to
prevent danger or, where appropriate, injury, and has been formally appointed in writing by
an Authorised Person (HV), and who accepts a safety document for defined work.

Note 8: The “defined work” may be work on the electrical system under control of the
Authorised Person (HV) but may also be non-electrical tasks that are to be carried out
within areas under control of Authorised Persons (HV). Any restrictions on a Competent
Person’s (HV) appointment should be clearly recorded on the Certificate of Appointment
(see Chapter 4).

Accompanying Safety Person (HV) - an Accompanying Safety Person is a person not
directly involved in the work or test who has received training in emergency first-aid for
electric shock and who has adequate knowledge, experience and the ability to avoid
danger, keep watch, prevent interruption, apply first-aid and summon help. The person
should be familiar with the system or installation being worked on or tested and should have
been instructed on the action to be taken to safely rescue a person in the event of an
accident.

Safety documents

Permit-to-work (HV) - a written authority signed and issued by the Duty Authorised Person
(HV) to allow work to be undertaken on electrical equipment that has been made safe to
work on, isolated, made dead and earthed.

Limitation-of-access - a written authority issued by the Duty Authorised Person (HV) for
specified tasks to be undertaken in an area or location which is under the control of the
Authorised Person(s) (HV) for electrical safety reasons, and for which a permit to work, or
certificate of authorisation for live working are not appropriate.

Sanction-for-test - a written authority issued by the Duty Authorised Person (HV) to allow
testing to be undertaken on electrical equipment where an earth is applied and can be
removed for the purposes of the test.

Safety signs

Caution sign - this is a temporary, non-metallic sign bearing the words “caution — persons
working on equipment” and “do not switch on” which should be used at a point-of-isolation.

Danger sign - this sign is a temporary, non-metallic sign bearing the words “danger live
equipment” and “do not touch” which should be placed where there is live equipment
adjacent to a point of work.

Warning sign - this sign is a permanent, non-metallic sign bearing the words "danger of
death” or may be a combined warning sign and notice. The relevant voltage, if in excess of
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low voltage, should be displayed below the words "danger of death" in black letters and in
the same letter size.

Voltage range

The following ranges of voltage (V) (root mean square (rms) values for alternating current
(AC)) are defined as follows:

A. extra low voltage - not exceeding 50 V AC or 120 V ripple-free direct current (DC)
whether between conductors or to earth

B. low voltage (LV) - not exceeding 1000 V AC or 1500 V DC between conductors, or 600
V AC or 900 V DC between a conductor and earth

C. high voltage (HV) - a potential exceeding low voltage

General definitions

Additional earth - earthing equipment of an approved type applied after the issue of a
safety document (for example, an earth applied at a point-of-work).

Audit - the structured process of collecting independent information on the efficiency,
effectiveness and reliability of the safe system of work, and drawing up plans for corrective
action (see Appendix D). (“Independent” does not necessarily mean external to the
organisation.)

Authorised Person’s (HV) key - a key that controls access to the key cabinet.

Authorised Person’s (HV) key-box - a single locked box that is used for the control of the
Authorised Person’s (HV) key.

Authorised Person’s (HV) logbook - a personal logbook to record all training,
familiarisation and switching carried out on a site’s HV system(s) prior to and after
becoming an Authorised Person (HV). See paragraph 8.13 for details.

Charged - the item has acquired a charge either because it is live or because it has
become charged by other means such as by static or induction charging or has retained or
regained a charge due to capacitance effects even though it may be disconnected from the
rest of the system.

Circuit breaker - a device capable of making, carrying and breaking normal load currents
and also making and automatically breaking, under pre-determined conditions, abnormal
currents such as short-circuit currents. It is usually required to operate infrequently although
some types are suitable for frequent operation.

Circuit main earth (CME) - a safety earthing connection of an approved type, secured
where practicable by a Safety Lock, applied by an Authorised Person (HV) and its position
recorded before the issue of a safety document.
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Competent/ Competence - application of skill, knowledge, experience and behaviour
consistently to achieve a specific outcome.

Conductor - a conductor of electrical energy.

Confirm dead - demonstrate dead with the use of suitable test equipment designed for the
purpose that no electrical potential liable to cause danger or injury is present once
conductors are made accessible, after the issue of safety documentation.

Note 9: the test equipment should be checked for correct operation before and after use.

Danger - risk of injury or death.
Dangerous condition - a condition that is likely to lead to a dangerous occurrence.

Dangerous occurrence - an incident involving a discharge of electrical energy by overload
or short circuit, or accidental damage to electrical plant which may cause significant risk of
death to any person, or results in stoppage of electrical plant for a period longer than 24
hours.

Dead - a conductor that is neither “live” nor “charged” at a potential equal to or not
significantly different from that of earth at the worksite.

Defect notification - a written safety instruction, in the form of Dangerous Incident (DIN),
Suspension of Operational Practice (SOP), National Equipment Defect Reporting Scheme
(NEDeRS) or Defect issued via the Energy Networks Association, or similar official
instruction issued by the Authorising Engineer (HV), notifying of a dangerous occurrence
with the potential to alter the normal operating procedures associated with a particular type
of equipment.

Distribution network operator (DNO) (also known as distribution system operator
(DSO)) - organisation that owns and operates the electric power distribution system (power
lines and infrastructure) which delivers electricity to the end-users.

Earthed - connected to the general mass of earth in such a manner as to ensure at all
times an immediate discharge of electrical energy without danger or harm.

Note 10: this term is not to be used in the context of a functional earth.

Electrical equipment - anything used, intended to be used or installed for use in order to
generate, provide, transmit, transform, rectify, convert, conduct, distribute, control, store,
measure or use electrical energy.

Electrical Safety Group (ESG) - a multi-disciplinary group responsible for ensuring that all
electrical safety issues are monitored, recorded and acted on, in line with the relevant
legislation and guidance (Refer to SHTM 06-01 for further information on the role of the
ESG).
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Energised - implies connection to a source of electricity at a potential significantly different
from that of earth at the worksite and which presents an electrical hazard.

Healthcare organisation - organisation that provides or intends to provide healthcare
services.

High voltage enclosure — an enclosure containing live high voltage conductors, parts or
equipment that can only be accessed by the use of a tool or a key

High voltage test enclosure — a temporary enclosure created for the sole purpose of
testing high voltage conductors or equipment under a sanction-for-test

HV site logbook - a book in which all matters relating to the HV electrical system should be
recorded.

Informed Client - an informed client recognises and adopts best practice in policies and
procedures to ensure electrical safety is maintained. A client is “informed” when:

A. it understands its capability and capacity and also where it is lacking in relation to
discharging their duties

B. it is effective in gaining and using knowledge to make informed decisions
C.it is efficient at organising itself for the task

D. it designs and retains a sufficient degree of flexibility to be able to adapt to the demands
of the operational estate

Injury - death or personal injury as a direct or indirect consequence of electric shock,
electrical burn, electrical explosion or arcing, or from fire or explosion initiated by electrical
energy, where any such death or injury is associated with the generation, provision,
transmission, transformation, rectification, conversion, conduction, distribution, control,
measurement or use of electrical energy.

Isolate - disconnect and separate electrical equipment from every source of electrical
energy in such a way that the disconnection and separation is secure.

Isolation and earthing diagram - a diagram attached to a permit-to-work or sanction-for-
test illustrating the safety measures taken.

Key cabinet - a cabinet for the sole purpose of retaining all keys relative to the site’s HV/
LV system(s) to which the Authorised Person (HV) has control.

Key register - a record of keys held in the Operational Procedures Manual (OPM) issued
by the Authorised Person (HV) to persons authorised to access HV substations.

Live - implies connection to a source of electrical energy.

Live functional testing - the testing of electrical equipment/system while live which does
not involve live working.
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Live working - the connection/ disconnection of electrical equipment or components while
live and/ or working near to exposed electrical connections or conductors.

Note 11: work on live HV conductors would not take place.

Lockable document cabinet - a lockable cabinet suitable for storing the electrical safety
documents, temporary safety signs, distribution system records, and so on used in the
application of this guidance. This cabinet should not be used to store anything not
associated with the management of the HV systems.

Mimic diagram - a single line diagram of an electrical distribution system so made that the
symbol for each item of switchgear may be adjusted to indicate the “on”, “off” or “earthed”
positions.

Operational procedures manual (OPM) - a hard-copy folder and/ or an electronic filing
system containing information relating to the control and operation of the high voltage
system in accordance with this SHTM.

Personal supervision - supervision is given by a person having adequate technical
knowledge, competence and experience, who is present at all times.

Practice improvement notice - a notice issued by the Authorising Engineer requiring
improvements to be made in the observed working practices. The notice will relate to
specific task(s) and will give a target date and/ or time by which the improvements must be
in place before similar task(s) can continue to be carried out.

Protective equipment - equipment used to protect persons from danger in the working
environment. Protective equipment includes items such as special tools, protective clothing,
insulating screens, safety harnesses, protective visors, and so on.

Prove dead - demonstrate dead with the use of approved test equipment designed for the
purpose that no electrical potential liable to cause danger is present (before safety
documentation is issued).

Note 12: the test equipment should be checked for correct operation and calibration before
and after use.

Reasonably practicable - where a statement is qualified by the words “reasonably
practicable”, it means the following as defined in ‘Health and Safety Regulation (HSR)25:
Memorandum of guidance on the Electricity at Work Regulations 1989’

“Generally, you should do everything ‘reasonably practicable’ to protect people from harm.
This means balancing the level of risk against the measures needed to control the real risk
in terms of money, time or trouble. However, you do not need to take action if it would be
grossly disproportionate to the level of risk. In the context of the Regulations, where the risk
is very often that of death, e.g. from electrocution, and where the nature of the precautions
which can be taken are so often very simple and cheap, e.g. insulation, the level of duty to
prevent that danger approaches that of an absolute duty.”
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Risk assessment - the analysis of the risks to health and safety and business continuity
inherent in a system and their significance in a particular context.

Safety key-box - a box having two locks, each of which should have only one key. It should
be so arranged that both locks must be released before access can be gained to the
contents of the box.

Safety lock - a padlock indelibly coloured red, with a metal hasp, having a single key that
differs from all other keys provided for the system or installation, used for securing the
means of isolation and to prevent the removal of circuit main earths where fitted.

Safety programme - a written programme prepared by an Authorised Person (HV) setting
out the sequence of operations to be followed before safety documents are issued and the
operations to be followed to restore supplies. It should include the purpose of the proposed
work or test, the sequence of safety operations to be performed and details of the safety
documents issued including the reinstatement process for the electrical system on
completion of the work and/ or test.

Single line drawing - a single line drawing of the whole site system showing all HV
equipment in its normal operational state.

Spiking gun - an item of safety equipment used to demonstrate that a cable is dead.

Standard operating procedures (SoP) - local written procedures for electrical equipment.
Written authority, applicable for up to three years and reviewed annually, issued by an
Authorised Person to undertake regular defined tasks.

Substation - any premises, or part thereof, which contain equipment for either transforming
or converting energy to or from high voltage (other than transforming or converting solely for
the operation of switching devices or instruments), or for switching, controlling or regulating

energy at high voltage.

Substation logbook - a book held in each substation into which every entry to the room is
recorded and the reason; this book is also used to record the Authorised Person’s (HV)
three monthly inspections.

Sulphur hexafluoride (SF6) - a gas that is used in electrical power equipment. The
Climate Change Act 2008 named SF6 as one of the six major greenhouse gases.

Note 13: where practicable and safe to do so, Sulphur hexafluoride (SF6) should be
reclaimed during maintenance or end-of-life treatment in order to minimise its accumulation
in the atmosphere.

Suspension notice - a notice issued by the Authorising Engineer or regulatory body
requiring specified works in progress to be suspended immediately pending action to
ensure that compliance with the existing safe system of work can be achieved or a modified
system introduced. This may follow an Authorising Engineer’s or regulatory body’s system
improvement notice being issued.
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Switchgear - an assembly of main and auxiliary switching equipment for operation,
regulation, protection or other control of an electrical installation.

Switchroom - a room or enclosure which contains low voltage distribution switchgear.

System (electrical system) - includes all parts of a system (for example, conductors and
electrical equipment connected to a single source or multiple sources of electrical energy).

Working lock - A padlock that is not a safety lock, which is used to secure equipment that
is either in the “off” or “on” position, to prevent unauthorised operation whilst in an
operational state.
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3.1.

3.2.

3.3.

3.4.

3.5.

3. Management policy

The Management and its nominated staff as “Duty Holders” are responsible for the safety of
high voltage (HV) electrical systems on their premises. The Electricity at Work Regulations
impose duties on “employers” to comply with these in so far as they relate to matters that
are within their control. These duties are in addition to those imposed by the Health and
Safety at Work etc. Act.

To satisfy these requirements, the Management should have:
A. a clearly defined electrical safety policy
B. a programme for the operation and servicing of their HV system(s) and equipment

C.a means by which the policy and programme can be managed, implemented, monitored
and reviewed.

In addition to ensuring that all statutory requirements relating to electrical safety are
observed, the Management should have:

A. a structure, appropriate to the complexity of the work, for implementing the policy -
including a description of individuals’ duties and responsibilities

B. procedures for ensuring the effective administration of the policy

C. a system of monitoring to ensure that the policy is being effectively pursued within the
managed premises

D. a programme of training to ensure the awareness of all staff on the use of electricity and
general electrical safety

E. appropriate training for relevant professional and technical staff
F. a procedure for dealing with any emergencies that may arise

G. electrical business continuity plans in place for prolonged loss of power

The Management should formally nominate and appoint in writing a Designated Person with
overall responsibility for the HV electrical safety policy.

Within the Management structure, a Senior Operational Manager (SOM) should be
appointed, who has access to robust, service-specific independent and competent
professional support which can promote and maintain the role of the “informed client” within
the healthcare organisation.
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3.6. The electrical safety policy should demonstrate the commitment of the Management to
comply with appropriate regulations and standards, and reflect the uniqueness and special
needs of the managed premises by including:

A. recognising the importance of the subject

B. ensuring that responsibilities both legal and managerial are clearly defined and
understood throughout the organisation

C. establishing an Electrical Safety Group (ESG) in accordance with Scottish Health
Technical Memorandum (SHTM) 06-01. The ESG is a multidisciplinary group formed to
assess all aspects of electrical safety and resilience required for the safe development
and operation of healthcare premises, and it should inform the following areas:

a. the design process for new healthcare premises

b. the design process for modifications to existing premises
c. commissioning

d. operational management

e. maintenance

f. decommissioning and removal of equipment

D. establishing the arrangements for preventing danger or injury to persons from electrical
causes in connection with work activities and ensuring that high standards of electrical
safety are reflected in the management, design, installation, operation and maintenance
of systems and equipment in respect of premises owned or occupied by them

E. monitoring and reviewing at regular intervals and not exceeding three years the
effectiveness of the policy and progress concerning its implementation

F. ensuring that clear and concise records are kept of all activities involved in the
implementation of the policy.

Note 14: The above list is not exhaustive and is included to indicate examples of the
content of the electrical safety policy.

3.7. A competent electrical engineer should be formally appointed as an Authorising Engineer
(HV) with the responsibility for advising the Management on implementing, administering
and monitoring the application of the requirements of this document. The person appointed
to fill this position needs to have a commitment to the role and the responsibilities which it
involves and should be independent of the organisation. The Management who are
responsible for the appointment also have a duty to assess the competency and
qualifications at appointment stage and subsequently monitor the effectiveness of the
Authorising Engineer (HV) in fulfilling this role.

May 2025 V2 Page 15 of 149




NHSScotland Assure SHTM 06-03 - Electrical safety guidance for high voltage systems

3.8. The operation and servicing of high voltage equipment in accordance with clearly defined
rules and procedures should be entrusted only to persons who are technically competent
and appropriately trained. These should be Authorised Persons (HV), Competent Persons
(HV), a Distribution Network Operator (DNO)/ Distribution System Operator (DSO) or third-
party contractors who have been assessed to be competent.

3.9. It is strongly recommended that the Management should aim to become independent of
third parties in respect of the management of the operation of their high voltage systems.
This should be achieved by recruiting, training and appointing staff to manage the systems.

Note 15: The AE should be fully independent of the Management. The AE should also be
fully independent from the employer/ company that undertakes the regular maintenance
activities.

3.10. Where services are delivered in-house, a full audit trail of performance and effectiveness of
appointed roles should be monitored by the Authorising Engineer and maintained by the
SOM or the Designated Person. Alternatively, where this is not considered practicable, it
will be necessary to make arrangements using an independent third-party organisation (that
is, a local DNO or other suitable contractor). Any appointed independent third-party
organisation must demonstrate suitable competencies to undertake the appointed roles,
which should be regularly audited by the Management to ensure ongoing compliance with
this guidance.

3.11. The extent to which control of systems and/ or equipment is delegated to an independent
third-party organisation should take into account the inherent risks involved to patients
and/or sensitive equipment and the complexity of the installation. Accordingly, it is
recommended that a level of control, commensurate with the risk, should be maintained by
Management personnel.

Note 16: Regulation 3 of the Electricity at Work Regulations places duties on all those
involved with electrical work in so far as they relate to matters under their control. The
employment of contractors to carry out electrical work does not allow the Management to
escape responsibility.

3.12. The Management should record and maintain a system of equipment registration and
control. The system should ensure that all HV electrical equipment and associated buildings
for which they have a responsibility, and which is used at establishments which come within
their control, is not only suitable for its purpose but is also maintained in an electrically safe
and reliable condition.

3.13. A formal acceptance procedure is necessary in order to ensure that the entry of all electrical
equipment into service is properly administered. The Management should also allocate
responsibility for ensuring that the appropriate acceptance procedures are initiated,
coordinated and carried through.
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3.14. Where the contractual arrangement of a site is such that a third-party organisation has the
responsibility for the management and/or operation of high voltage systems and equipment
(for example, Private Finance Initiative (PF1)), it is strongly recommended that their
organisational structure and operating procedures align with the recommendations of this
guidance.

3.15. The healthcare organisation should ensure that appropriate monitoring regimes are in place
for the period of such a concession and that this is incorporated into the concession
contract.

3.16. Where the healthcare organisation employs staff at the workplace, or in any way has control
of the workplace or the maintenance of it, then the healthcare organisation will retain a
“Duty Holder” responsibility although it will not necessarily be the sole Duty Holder.

Electronic versions of safety documentation

3.17. There are advantages in reducing the amount of paperwork associated with the safety
document process. Therefore, rather than being paper-based, safety documents (for
example, permit to work, limitation of access and any other safety documents required by
this SHTM) can be produced electronically. A number of healthcare organisations are now
using this type of system. In the first instance, authorisation for introducing such a system
should be given by the ESG and the Authorising Engineer. However, whatever system is
chosen, electronic safety documents must be prepared with the same diligence as paper
versions of safety documents and incorporate, as a minimum, the essential elements shown
in the relevant templates exemplified in Appendix B, with date and time stamp and the
system used must comply with applicable guidance given in this SHTM. Suitable back-up
systems should be available in the event of software failure or power outage. Whatever
system is used, access to the records should be protected and limited to authorised users.

Management of an adverse event

3.18. The Management is responsible for determining the appropriate level and format of any
investigation into reported adverse events and safety incidents, including near misses,
injury or death. In determining the course of action, the Management should consider any
potential conflict of interest with persons who are appointed under this SHTM and ensure
that investigations remain impartial and independent at all times. Persons leading any
investigations should be suitably trained to undertake this task. This may require an
independent specialist third party or, on occasion, it may be appropriate to utilise the
services of the Authorising Engineer (HV) where no conflict of interest has been identified.
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4. Appointment, roles and duties of personnel

General

4.1. Any person who works on high voltage electrical equipment or systems (including the

control, operation or testing thereof) to which this Scottish Health Technical Memorandum
(SHTM) applies, has the responsibility to ensure that they comply with, and implement, the
principles and processes outlined in this SHTM together with any relevant regulations,
codes of practice or procedures. Ignorance of the relevant legal requirements, codes and
procedures, and the guidance given in this SHTM may not be accepted as an excuse for
neglect of duty.

4.2. The responsibilities placed on persons may include all or part of those detailed in this

section, depending on the role of the persons.

4.3. Any written authorisation given to persons to perform their designated role in implementing

this SHTM should indicate the class of operation and/ or work permitted and the section of
system to which the authorisation applies.

4.4. Persons involved in achieving safety from the inherent dangers of the system in order to

allow work or testing to commence on the equipment or system and its subsequent
restoration to service will have separate broadly identifiable areas of responsibility as
follows:

A. control - including:

a. before work commences - receiving permissions, ensuring risk and method
statements are in place, giving instructions on how to implement precautions, (for
example ensuring safety barriers, calibrated testing equipment, and so on is in
place) and sanctioning the issue of safety documents

b. after completion of work - acknowledging cancellation of safety documents and
giving instructions on how to safely restore the equipment or system to service

B. making safe or restoring equipment - including:

a. before work commences - taking action to make equipment safe for work, and
issuing safety documents

b. after completion of work - cancelling safety documents, and taking action to safely
restore equipment to service

C.work - including:

a. ensuring those undertaking the work are in receipt of a safety document, execution
of the required work to its completion, testing, cancellation and clearance of the
safety document
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4.5. It is strongly recommended that the personnel assigned to the roles and duties defined in
this chapter are only appointed to undertake the duties associated with a single designated
role.

4.6. Persons involved with electrical safety should form part of the Electrical Safety Group
(ESG) and carry out the functions in accordance with SHTM 06-01, SHTM 06-02 and SHTM
06-03.

Roles and duties of the Designated Person (HV)

4.7. Each healthcare organisation should appoint a Designated Person. The roles in relation to
this SHTM are described below.

A. appoint in writing an Authorising Engineer (HV) for all systems and installations for which
the Management has responsibility

B. appoint in writing the Senior Operational Manager (SOM) for all electrical systems for
which the Management is responsible

C.review the Authorising Engineer’s (HV) appointment annually to ensure the Authorising
Engineer’s (HV) duties have been carried out in accordance with this SHTM

D. ensure that sufficient potential Authorised Persons (HV) candidates are identified and
appointed to meet the number identified as required by the Authorising Engineer

E. appoint in writing Authorised Persons (HV) after receiving recommendation from the
Authorising Engineer (HV) and taking into consideration the number of Authorised
Person disciplines undertaken by the individual person

F. ensure that sufficient funding is provided for training of staff to manage the high voltage
systems

G.agree any local variations to this guidance with the Authorising Engineer (HV),
Authorised Persons (HV) and the ESG

Role and duties of the Senior Operational Manager

4.8. The SOM (Electrical) will maintain the role of the “informed client” within the healthcare
organisation. The role in relation to this SHTM is described below:

A. ensure this SHTM and, as appropriate, related documents and procedures are available
to Management employees and other persons as determined by the Authorising
Engineer (HV). Such employees and other persons should sign a receipt for a copy of
this SHTM, related documents and procedures (plus any amendments), keep them in
good condition and have them available for reference as necessary when work is being
carried out under this SHTM
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4.9.

B. agree any local variations from this SHTM. The Authorising Engineer (HV) should agree
any such derogations in writing with the Designated Person. The SOM, ESG and all
relevant stakeholders should also be notified

C. liaise with the Authorising Engineer (HV), acknowledge receipt of the audit report from
the Authorising Engineer (HV), make any comments considered necessary and compile
an action plan in consultation with the site Authorised Persons (HV) and the Authorising
Engineer (HV). The Authorising Engineer (HV) should review the progress on the action
plan at the next audit

D. carry out duties assigned or delegated to them by the Designated Person (as described
in SHTM 00)

Role and duties of the Authorising Engineer (HV)

The Authorising Engineer (HV) is the independent advisor to the healthcare organisation
with responsibility for monitoring and auditing the application of this SHTM. The Authorising
Engineer’s (HV) roles should include the following:

A. assess and recommend in writing sufficient Authorised Persons (HV) to provide the
necessary cover for all systems and installations for which the Management has
responsibility

B. define the exact extent of the systems and installations for which each Authorised Person
(HV) is responsible and, where appropriate, any part of the system which is excluded
from the Authorised Person (HV)’s responsibilities

C.if necessary, suspend or cancel the appointment of an Authorised Person (HV) and
recommend the withdrawal of the certificate

D. maintain a register of all Authorised Persons (HV)

E. ensure that candidates for appointment as Authorised Persons (HV):
a. satisfy the qualification requirements
b. satisfy the training and familiarisation requirements

c. can demonstrate adequate knowledge of each system, installation and type of
equipment for which authorisation is sought

d. have satisfied the Authorising Engineer (HV) as to their competence and ability be
part of the ESG

F. ensure on appointment, a certificate valid for a period not exceeding three years has
been issued to each Authorised Person (HV)
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G.report to the Management any deficiency in the number of suitably trained and
experienced Authorised Persons (HV) where this significantly impairs the Management’s
ability to provide a safe and efficient service

H. review each Authorised Person’s (HV) operational experience at intervals not exceeding
three years by examining the relevant operating records of the system(s), and
recommend refresher training as necessary

I. audit the performance and record the operational experience of each Authorised Person
(HV) every 12 months

J. undertake comprehensive audits, in accordance with the application of this SHTM, to all
systems and installations

K. ensure that defect notifications received have been sent out, retained, actioned and
evidenced in the Operational Procedures Manual (OPM)

L. notify the following of any known defect notifications which affect site operations or which
arise locally:

a. The Designated Person (HV)
b. The SOM
c. The ESG

d. The Scottish Engineering and Technology Advisory Group and the National
Electrical Advisory Group

e. any additional stakeholders as identified within the local policy documents

M.at the request of the management, the Authorising Engineer (HV) should investigate or
support investigations into reported injuries and dangerous occurrences involving
electrical systems and installations. In certain instances, the Management may instruct
an independent investigation. Refer to Chapter 6 for further details.

N. sanction any interpretation of this SHTM, any local house rules and any deviation that
may be necessary for their application, and agree in writing with the ESG, Authorised
Persons (HV), SOM and Designated Person, as appropriate, any local deviation from this
SHTM that may be necessary for their application to a particular item of equipment or
location

O.ensure that any amendments to this SHTM are brought formally to the attention of, and
are understood by, all Authorised Persons (HV)

P. ensure that the Management are informed of any known defect notifications issued by a
Distribution Network Operator (DNO), manufacturer or supplier of electrical equipment
which is applicable to equipment within the areas for which the Authorising Engineer
(HV) is responsible
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Q.ensure that a system is in place to circulate relevant information on operating restrictions
and dangerous occurrences to all authorised persons (HV) (see paragraphs 6.30-6.39)

R. where live working is considered appropriate, and a certificate of authorisation for live
working is being considered, give written authority to an Authorised Person (HV) before
the live working takes place

S. agree in writing any local deviation from this SHTM that may be necessary for their
application to a particular item of equipment or location

Note 17: Live working must only be considered as a last resort and must be carried out by
competent persons under strict supervision, with detailed risk assessments, safety
programmes (including provision of appropriate Personal Protective Equipment (PPE) and
safe systems of work being in place and following all other working methods having been
ruled out.

4.10. The Authorising Engineer (HV) should undertake audits at intervals not exceeding 12
months. These audits should review the competency of all Authorised Persons (HV) and the
issue and cancellation of safety documents as well as a review of the site safety equipment
and operating records, including the safe systems of work and safety procedures
recommended by this SHTM. The Authorising Engineer’s (HV) audit should include a
meeting with Authorised Persons (HV) and an inspection of the systems or installations to
which their appointments refer. Separate audits should be carried out for each site or
geographical area to which the Authorising Engineer (HV) has been appointed.

4.11. A written report of the audit should be compiled, listing unsatisfactory items seen and any
deficiencies found, recommendations made and any training or retraining of Authorised
Persons (HV) considered necessary. This should be issued to the Designated Person or
SOM and Authorised Persons (HV). Items identified in the audit report should be reported to
the ESG and actioned as necessary.

Roles and duties of the Authorised Persons (HV)

4.12. The appointed Authorised Person (HV) should be responsible for:

A. the practical implementation and operation of this SHTM

B. the systems and installations for which the Management is in control of danger and for
which the Authorised Person (HV) has been appointed

4.13. The Authorised Person’s (HV) instructions and decisions on electrical matters may be
considered final and should be complied with. In the case of a dispute, the Authorised
Person (HV) should stop the work or test and refer the matter to the Authorising Engineer
(HV) for adjudication.
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4.15. More than one Authorised Person (HV) may be appointed for an electrical system or
installation but, at any one time, only one Authorised Person (HV) should take on the
responsibility of Duty Authorised Person (HV). The name of the Duty Authorised Person
(HV) should be displayed in a prominent position that can only be altered by an Authorised
Person (HV). Transfer of responsibilities between Authorised Persons (HV) should be
recorded in the HV site logbook.

4.16. Where there is more than one Authorised Person (HV) appointed for a system or
installation, the Authorising Engineer (HV) should be advised of the Authorised Person (HV)
who is nominated as being in overall charge with responsibility for multiple sites, and who is
in control of records and contractors, and so on. Where an Authorised Person is nominated
to be in overall charge, this should be recorded in the OPM.

4.17. The duties of Authorised Persons (HV) are summarised as follows:

A. control the work on high voltage systems, prepare inspection, maintenance and safety
programmes, and progress the work

B. ensure that any alterations or installation of equipment do not compromise the electrical
system

C. ensure that all records (including maintenance, testing and commissioning records)
concerning high voltage systems are kept up-to-date

.record all high voltage switching operations in the HV site logbook
. ensure that any person working on the system is competent to do so

. ensure that test equipment is maintained in good condition

@@ M m ©O

.cooperate with the Authorising Engineer (HV) in matters of policy concerning high
voltage systems

H. report in writing any dangerous and/or unusual occurrences to the Designated Person
and Authorising Engineer (HV)

. appoint in writing Competent Persons (HV) and maintain a register of all appointments
. define the duties of appointed Competent Persons (HV) on the certificate of appointment

. make routine inspections of substations

r X &«

. ensure that the necessary safety posters and signs are displayed at the substations at all
times

=

.issue and cancel safety documents in accordance with this SHTM
N.implement and maintain a system of:

a. routine inspection and testing of substation earthing

b. routine inspection and testing of transformers and switchgear
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c. routine inspection and testing of high voltage protection systems including batteries

4.18. The Authorised Person (HV) should inform the Authorising Engineer (HV) of:

A. any defects found in electrical equipment
B. any dangerous occurrence

C. any dangerous practices observed in the course of his duties

4.19. The Authorised Person (HV) also:

A. arranges for, supervises or undertakes cable detection or location work within the
geographical area of the Authorised Person’s (HV) appointment

B. appoints Competent Persons (HV) for defined work within HV substations and maintains
a register of Competent Person (HV) appointments including dates of appointment, the
date the appointment is due to expire and details of training and training dates. This
register should be kept in the OPM with copies of all current Competent Persons (HV)
certificates

C. confirms the competencies of any HV contractors carrying out any work on the HV
system and obtains letters of competency from the employer (this is expected to be
carried out at the time of contractor tender evaluation or as required by the Authorising
Engineer). (Note: this could be controlled under a Control of Contractors policy.)
Documents should be stored within the OPM

D. ensures that all records for the system including cable routes, electrical schematics,
operating manuals, and maintenance schedules for which the Authorised Person (HV) is
appointed are completed and kept up-to-date

4.20. Authorised Persons (HV) should monitor the performance of all Competent Persons (HV) in
carrying out their duties under this SHTM. Monitoring should be carried out to ensure the
Competent Persons (HV) maintain the relevant level of competency and adherence to the
safe systems of work. This should include:

A. visiting work sites and communicating on safety issues

B. visiting substations, switchrooms and electrical enclosures to ensure high standards of
tidiness and availability of appropriate safety equipment every three months

4.21. Authorised Persons (HV) should take action to rectify and report in writing to the Designated
Person (HV) and the Authorising Engineer (HV) any deficiencies found. A copy of this report
should be placed in the OPM.

Role and duties of the Competent Person (HV)

4.22. Competent Persons (HV) should comply with this SHTM using the appropriate safety
documentation when carrying out all work as instructed.
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4.23. Competent Persons (HV) should use safe methods of work, safe means of access and the
personal protective equipment and clothing provided for their safety.

4.24. Competent Persons, when recipients of a safety document, should:

A. be fully conversant with the nature, implications and the extent of the work to be done

B. read the contents of any safety documentation issued and confirm to the person issuing
this that they are fully understood

C. during the course of the work, adhere to, and instruct others under their charge to adhere
to, any conditions, instructions or limits specified on the safety document

D. keep the safety documentation and (where appropriate) keys in safe custody, and
correctly implement any management procedure to achieve this

E. when in charge of work, provide immediate or personal supervision as required

F. warn all persons as quickly as possible to withdraw from, and not to work on, the
equipment or system or enter the area concerned until further notice if, during the course
of work, a hazard which could result in danger arises or is suspected. The situation
should be reported immediately by the Competent Person (HV) to the Duty Authorised
Person (HV) in the first instance

4.25. Competent Persons (HV) should not start or restart work under a safety document issued to
another Competent Person (HV).

4.26. Having accepted a safety document, the Competent Person (HV) may only undertake or
supervise the work or test specified until the task is complete and the Competent Person
(HV) has signed part 3 of the permit or sanction-for-test, which is retained in the pad.
Neither the Competent Person nor any person under the direct control of the Competent
Person (HV) should attempt to undertake any other duties.

4.27. The Competent Person (HV) should not leave the location of the work to undertake other
work or tests while the defined work is in progress. If the Competent Person (HV) has to
temporarily leave the location of the work or test to carry out other work or tests, the task
should be suspended, and adequate safety precautions taken to prevent danger. The task
should not be resumed until the Competent Person (LV) has returned to the location of the
work or test.

4.28. Competent Persons (HV) clearing a safety document should do so only after all persons
working under the safety document have been withdrawn from, and warned not to work on,
the high voltage equipment or system concerned. Where appropriate, they should ensure
that all tools, gear and loose material have been removed, guards and access doors have
been replaced and the workplace is left safe and tidy.
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Role and duties of the Accompanying Safety Person (HV)

4.29. The Accompanying Safety Person (HV) is a person not directly involved in the work or test,
who should have adequate knowledge, experience and the ability to avoid danger. They are
required to keep watch, prevent unauthorised interruption of the work or test, be able to
apply first-aid and summon help.

4.30. The Accompanying Safety Person (HV) should have received training in emergency first-aid
in accordance with this SHTM.

4.31. The Duty Authorised Person (HV) and/ or the Competent Person, as appropriate, who will
be responsible for the work or test to be attended should ensure that the Accompanying
Safety Person understands their intended role and fully understands how to disconnect the
equipment being worked on or tested from all sources of supply and how to switch off any
test equipment or disconnect it from its source of supply.

4.32. The Accompanying Safety Person (HV) should be in attendance when the Duty Authorised
Person (HV) considers it necessary and in the following circumstances:

A. while equipment is being proved or confirmed dead
B. while equipment is being earthed, other than by means of a switch or circuit breaker

C. where equipment cannot be confirmed dead until the Competent Person (HV) has made
conductors accessible

. while the Authorised Person (HV) is spiking a cable
. while testing is being undertaken at high voltage
. while a high voltage potential indicator is in use

-while voltage and phasing tests are being undertaken at high voltage

I @ M m ©O

. while any person is opening or working in a high voltage enclosure

Appointment of an Authorising Engineer (HV)

4.33. An Authorising Engineer (HV) should be appointed in writing by the Designated Person on
behalf of the Management. Due diligence reviews should be conducted when a new
Authorising Engineer is appointed by the Management. Letters of appointment and
acceptance of the appointment should be in the form illustrated in Appendix C.

4.34. The renewal period for An Authorising Engineer (HV) appointment for defined systems and
installations should be for no longer than five years.

4.35. A person should be nominated by the Authorising Engineer (HV) and appointed by the
Management to provide absence cover or deputise for the Authorising Engineer (HV). Any
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person appointed should, as far as is reasonably practicable, meet the criteria set out in this
SHTM and be acceptable to the Management.

4.36. A copy of the letter of appointment should be in the OPM.

Appointment and reappointment of an Authorised Person (HV)

Appointment of an Authorised Person (HV)

4.37. An Authorised Person (HV) should be formally appointed by the Designated Person on the
recommendation of the Authorising Engineer (HV) for periods not exceeding three years.
Appointment will be by the issue and acceptance of a certificate of appointment signed by
all three parties. Details of the recommended procedure, model letters and certificates are
given in Appendix C together with additional guidance in Appendix I.

4.38. Appointment records should be held in the OPM.
Review of an Authorised Person’s (HV) appointment

4.39. Each Authorised Person's (HV) appointment should be reviewed every three years to
ensure that the Authorised Person (HV) is still suitable for appointment as an Authorised
Person (HV). If suitable, the appointment process should be followed, the certificate of
appointment form reissued and the appointment record in Appendix C completed.

Suspension of an Authorised Person’s (HV) duties

4.40. The appointment of an Authorised Person (HV) may be suspended or cancelled for reasons
of safety by the Authorising Engineer (HV). The Authorising Engineer (HV) should take the
following actions:

A. arrange a meeting with the Authorised Person (HV) to discuss the suspension and,
where necessary, the cancellation

B. arrange a meeting with the Designated Person and SOM to discuss the suspension or
cancellation and any action necessary to maintain the availability of an Authorised
Person (HV)

C.inform (in writing) the Authorised Person (HV), giving the reasons for the suspension or
cancellation, details of any further training or experience considered necessary before
reappointment and the expected duration of the suspension or cancellation

D. retrieve from the Authorised Person (HV) their certificate of appointment and all related
items issued under the appointment procedure; in the case of cancellation, the
Authorising Engineer (HV) should destroy the original certificate and overwrite all other
copies with the word “cancelled” followed by the date and his signature
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4.41.

4.42.

4.43.

4.44.

4.45.

4.46.

4.47.

4.48.

E. (with regard to the suspension or termination of the appointment) notify in writing all other
Authorised Persons (HV) appointed for all systems and installations with which the
Authorised Person (HV) was associated

On suspension or withdrawal of an appointment, the key to the key-box should be returned,
or the combination of the Authorised Person’s (HV) key-box should be changed.

The Management, with assistance from the Authorising Engineer (HV), should take the
necessary action to ensure alternative cover is provided.

Note 18: In the event of an Authorised Person (HV) stepping down from their duties for
whatever reason, the Management should inform the Authorising Engineer (HV) and collect
all equipment and keys issued as part of the Authorised Person’s (HV) duties.

Appointment of a Competent Person (HV)

A Competent Person (HV) should be formally appointed for a maximum of three years in
writing by an Authorised Person (HV) for duties which should be clearly defined on the
certificate of appointment. Appointment should be by the issue and acceptance of the
certificate, which should be signed by the Competent Person (HV) and the Authorised
Person (HV).

The defined work for a Competent Person (HV) may be electrical work on the electrical
system under control of the Authorised Person (HV) but may also be non-electrical tasks
that are to be carried out within areas under control of the Authorised Person (HV). Any
restrictions on a Competent Person’s (HV) appointment should be clearly recorded on the
certificate of appointment.

Details of the recommended procedure, pro forma and certificates are given in Appendix C.

The certificate with a copy of the appointment record and review details should be retained
in the OPM.

The Authorised Person (HV) should maintain a register of all Competent Person (HV)
appointments. Each Competent Person's (HV) appointment should be reviewed/audited by
the Authorised Person (HV) at intervals not exceeding one year and by each new
Authorised Person (HV) as soon as practicable after appointment.

To be eligible for appointment, prospective Competent Persons (HV) should:

A. be competent to undertake work on, and testing of, the types of systems and equipment
for which the appointment is sought

B. be familiar with the types of installation and equipment that they will be required to work
on or test

C. possess the necessary technical knowledge, skill and experience relevant to the nature
of the work or tests to be undertaken to prevent danger and injury
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D. have an adequate knowledge of the relevant parts of this SHTM, any agreed local
variations and any regulations which are applicable to the installations and equipment on
which work or tests are to be undertaken

E. have an adequate knowledge of first-aid, and within the last three years have
successfully completed an emergency first-aid training course

4.49. The prospective Competent Person (HV) should attend a formal interview with an
Authorised Person (HV) appointed for the system or installations for which the appointment
is sought.

4.50. If an Authorised Person (HV) is of the opinion that a Competent Person (HV) is not carrying
out work in accordance with this SHTM, or is working in an unsafe manner, the Authorised
Person (HV) should stop the work, have the equipment or installation made safe and have
the Competent Person (HV) removed from the working area.

Note 19: In the event of a Competent Person (HV) stepping down from their duties for
whatever reason, the Authorised Person should remove them from the Competent Person’s
register, inform the Authorising Engineer (HV), and collect all equipment and keys issued as
part of the Competent Person’s (HV) duties.

Suspension of a Competent Person’s (HV) duties

4.51. The appointment of a Competent Person (HV) may be suspended or cancelled for reasons
of safety by an Authorised Person (HV) or the Authorising Engineer (HV), who should take
the following action:

A. retrieve from the Competent Person (HV) any substation key(s) for high voltage systems
and any other related items issued under the appointment procedure

B. in the case of cancellation, destroy the original certificate and overwrite all other copies of
the certificate with the word "cancelled". This should be followed by the date of
cancellation and the signature of the Authorised Person (HV) or Authorising Engineer
(HV) responsible for the action

C. note the cancellation on the Competent Person's (HV) appointment record

D. notify in writing the suspension or cancellation of the appointment to all other Authorised
Persons appointed for all systems and installations with which the Competent Person
(HV) was associated

E. inform in writing the Competent Person (HV), giving the reason for the suspension or
cancellation, details of any further training or experience or any further action considered
necessary before reappointment, and the expected duration of the suspension

F. arrange a meeting with the Competent Person (HV), where appropriate, to discuss the
suspension and, where necessary, the cancellation

May 2025 V2 Page 29 of 149




NHSScotland Assure SHTM 06-03 - Electrical safety guidance for high voltage systems

G.take the necessary action to ensure alternative cover is provided

Contractor's Authorised Persons (HV) and/ or Competent
Persons (HV)

4.52. Where a contractor has been appointed to provide Authorised Persons (HV) and/or
Competent Persons (HV) for a system and installation, it is the Management’s responsibility
to ensure that each contractor’s Authorised Person (HV) and/ or Competent Person (HV) is
of a standard equivalent to that required by this guidance. The Management should seek
the advice of their Authorising Engineer as required.

4.53. Where necessary, the Management should appoint their own Authorised Person (HV)
(subject to recommendation by the Authorising Engineer) to coordinate work and assist the
contractors' Authorised and Competent Persons in carrying out their duties. The roles and
responsibilities of this Authorised Person should be clearly defined and recorded in the
OPM along with any demarcation agreement with the contractor.

4.54. The contractor should provide to the Management a letter of competence detailing the
Authorised Person’s (HV) and/ or Competent Person’s (HV) technical knowledge,
qualifications & training information and experience, associated with their appointment,
which should be stored in the OPM.

4.55. If the Management or the appointed Authorised Person (HV) is of the opinion that a
contractor's Authorised Person (HV) or Competent Person (HV) is not working in
accordance with the requirements of this SHTM, or is working in a dangerous manner, the
Management or the appointed Authorised Person (HV) has the authority to stop the work.

4.56. Where a contractor or third party is providing the services of an Authorised Person (HV)
and/or Competent Person (HV), the contractor or third party should also be advised of any
suspension or cancellation proceedings and be invited to attend any meetings.

Suspension notices

4.57. Improvement notices and/or prohibition notices for safety breaches on HV electrical
systems can be issued by the Authorising Engineer (HV) or regulatory bodies such as the
Health and Safety Executive (HSE).
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5. Demarcation of responsibilities between
the management and others

General

5.1. Whenever there is a division of responsibilities between the Management and others, the

Authorised Person (HV) appointed by the Management should issue instructions to other
parties, as necessary, to prevent danger. Example documents associated with this Chapter
are given in Appendix B.

5.2. Where a specialist contractor has been appointed under contract or other arrangement by

the Management, they should be required to comply with:

A.the Management's electrical safety guidance for high voltage (HV) systems

B. the requirements of this Scottish Health Technical Memorandum (SHTM) or equivalent
safety procedures (no less safe than this SHTM) which should be agreed in advance by
the Designated Person/ Senior Operational Manager (SOM), Authorised Person (HV) in
conjunction with the Authorising Engineer (HV)

C. any instructions issued by the Management's Authorised Person (HV) in accordance with
their electrical safety policy and procedures for high voltage systems

5.3. Where there is a demarcation of responsibilities between the Management and others, the

Authorised Person (HV) is, on matters relevant to Authorised Persons’ (HV) duties, to liaise
with the other party (or parties) as necessary to avoid danger including defining access
protocols to substations.

54. Each demarcation of responsibilities should be recorded in writing and precisely described

on a diagram. The point of demarcation must be at a cable termination and should be at the
outgoing terminals of a switch or circuit breaker. An example demarcation form can be
found in Appendix B.

5.5. Each proposed demarcation of responsibilities should be approved by the Authorising

Engineer (HV) before it is finally agreed with the other party (or parties) involved.

5.6. A copy of the diagram should be prominently displayed at each substation and switchroom

under joint control.

5.7. One copy of the agreement, including the diagram, should be sent to the Authorising

Engineer (HV) and another should be placed in the Operational Procedures Manual (OPM).
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5.8. Where another organisation transfers control of electrical danger to the Management for the
duration of a contract, the Authorised Person (HV) appointed by the Management to be in
control of the electrical danger should request, from the other organisation, details in writing
of any known hazards (including potentially explosive atmospheres, polychlorobiphenyls
(PCBs), and so on) that are, or may be, present. A copy of these details should be placed in
the OPM and another copy should be given to the Management contractor(s), if appointed.

Note 20: The other organisation has a duty to provide such details under Section 4 of the
Health & Safety at Work etc. Act.

Where the Management has control of the danger for part of
another organisation’s system or installation

5.9. The Authorised Person (HV) (or, for a new site, the Authorised Person (HV) Designate)
should liaise with the other organisation's Duty Holder to agree the point of demarcation and
the points of contact for both parties. Once the Authorising Engineer (HV) has approved
this, the formal agreement should be drawn up and signed by both parties. The document
should be located in the OPM.

Where the Management does not have control of the danger for
a system or installation

5.10. The Management staff and the Management contractor's staff who are to undertake work or
tests on parts of systems or installations for which the Management does not have control
of the electrical danger are not required to comply with this guidance but must comply with
the statutory regulations and/or any safety rules and procedures issued by the organisation
having control of the electrical danger.

Where contractors are to undertake installation work on an
existing system or installation for which the Management has
control of the danger

5.11. Before any installation work is undertaken by contractors on an existing system or
installation for which the Management has control of the danger, the person responsible for
that installation work must liaise directly with the Duty Authorised Person (HV) to ensure
that the work is undertaken in accordance with this SHTM and that the contractor’s risk and
method statements be made available prior to commencing the safety programme. The
Duty Authorised Person (HV) should retain overall responsibility for the systems and
installations. Where contractors or a Distribution Network Operator (DNO) are carrying out
work under their own safety rules, they still need to liaise with the Duty Authorised Person
(HV).
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For new work before the system or installation is accepted from
a contractor

5.12. Prior to the construction period of the contract, the contractor(s) should agree in writing with
the Management, the safety measures to be implemented in relation to the works, including
key provision and access arrangements and appropriate safe systems of work, including
testing, switching, commissioning and handover arrangements.

5.13. During the construction period of the contract, the contractor(s) should have control of the
management of all aspects of health and safety of the works including electrical danger in
accordance with the demarcation agreement and should comply with all relevant statutory
regulations. The contractor(s) is not required to comply with this guidance unless they are
imposed by the conditions of contract; however, where practicable it is strongly
recommended that this SHTM is followed to allow for an easier transition to the
Management’s safe systems of work at handover.

5.14. Where it is known that the Management will accept control of the electrical danger, the
Authorising Engineer (HV), in conjunction with the Duty Holder and Designated Person for
the site involved, should appoint an Authorised Person (HV) to take responsibility for the
new systems or installations when they are officially handed to the Management for day-to-
day operation and maintenance. The Authorised Person (s) (HV) should liaise with the
contractor’s Duty Holder in order to become familiar with the systems or installations for
which they will eventually take control of the electrical danger.

5.15. Where the contractor's Duty Holder is responsible for part of a system or installation, the
exact extent of the contractor's responsibility should be agreed in writing. This should take
the form of a demarcation agreement.

5.16. All electrical test certificates and the appropriate handover certificates for the new
installations should be fully completed and signed by the contractor and presented to the
Management for review and for formal acceptance by the Management before handover
being accepted.

Where the Management appoint a DNO or third party to operate
DNO and management-owned equipment (applicable to control,
operation and maintenance agreements (COMA))

5.17. In some cases, the Management will appoint a DNO or third-party contractor under a
contractual agreement to control, operate and maintain the healthcare organisation’s HV
equipment (this can be referred to as a control, operation and maintenance agreement
(COMA)). The agreement should indicate access arrangements into the substations by the
Management. The agreement should be recorded in the OPM, and the healthcare
organisation’s Management team, their appointed Authorising Engineer (HV) and the
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5.18.

5.19.

5.20.

5.21.

5.22.

healthcare organisation’s Authorised Persons (HV), where appointed, should be aware of
their roles and responsibilities with regard to the agreement. The Management should
ensure that the DNO or third-party contractor are suitably competent and experienced.

Where any third-party organisation is contracted to perform Authorised Person (HV) duties
as part of any agreement, the procedures, roles and responsibilities should be clearly
defined and agreed between the Management, the Authorising Engineer (HV) and the third
party, and any deviations from this guidance should be recorded in the OPM.

Any agreement between the Management and the third-party organisation should be
included within the electrical safety policy and stored in the OPM along with the COMA.

When HV works are undertaken by a DNO or a third party, permission to carry out the
works should be agreed prior to commencement of the works. This should be arranged by
the Management team through the Electrical Safety Group (ESG). In cases where the
healthcare organisation does not have an Authorised Person (HV), the Authorised Person
(LV) may assist in the planning of the works (where they possess the necessary skills,
knowledge, competence and experience to do so and as agreed with the Designated
Person).

Any COMA does not relieve the Management of their overall responsibility to manage the
HV equipment and systems.

Any action taken by a nominated Authorised Person (HV) under the COMA should comply
with any agreement on safety rules and procedures between the third party and the
Management and should be recorded in any documentation required by any agreement
between the third party and the Management (such as site and substation logbooks).
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6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

6. General precautions

Security and admittance to substations

Every site should have a written key procedure and key register as part of the Operational
Procedures Manual (OPM). This should include details on the types of key in use (master
key, switchroom/ substation specific keys, and so on) and levels of access permissions
including procedure for issuing, returning or cancelling keys (for example, electronic access
devices).

All access doors to each substation, switchroom and enclosure containing high voltage
(HV) electrical equipment should be kept securely locked when unattended.

Each substation or switchroom should have dedicated key-suiting to ensure that, where
keys are issued to a person(s), access be limited only to the area(s) covered under a safety
document (for example, permit to work, sanction for test or limitation of access) issued by
an Authorised Person (HV). The key-suiting may incorporate a master key that would grant
access to all areas. The use of the master key should be limited to Duty Authorised
Person(s) (HV) only. The master key should be kept in the Authorised Person’s (HV) key
cabinet and there should be some form of access control to allow the Duty Authorised
Person (HV) to gain access to the master key in the key cabinet.

Note 21: A combination key box may be used in situations where the Authorised Person
(HV) considers its use beneficial in managing the system.

Note 22: The combination should be changed regularly, at a frequency to be agreed with
the Management, and whenever it is suspected that the key system has been
compromised.

Where considered appropriate under the safe systems of work, a certificated Competent
Person (HV) may also be issued with a key to a substation to carry out work. The issue and
return of the key should be recorded by the Authorised Person (HV) in the key register and
HV site logbook.

Unless in receipt of a safety document, no person other than an Authorised Person (HV) or
Competent Person (HV) may enter a room containing HV equipment unless they are
accompanied by an Authorised Person (HV) or a Competent Person (HV)

Where the substation is provided with an automatically controlled fire protection system,
persons entering must be trained for safe entry into such rooms.

Authorised Persons’ office

The Management should designate an appropriate room suitable for Authorised Persons to
undertake their duties as specified in this Scottish Health Technical Memorandum (SHTM).
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Security of electrical equipment

6.8. All electrical equipment should be secured against unauthorised access and operation. If
electrical equipment is not located within a substation or other enclosure, access and
operation of such equipment should only be by the use of a tool or key.

Operational keys

6.9. The following will apply:

A. only Duty Authorised Persons (HV) should have access to the master key to the key
cabinet

B. all other keys to operational locks and padlocks associated with the high voltage
equipment should be kept in the key cabinet when not in use

C. The keys for each substation should be kept on a separate clearly labelled key-plate

D. the key cabinet should be kept locked except when keys are being removed from, or
returned to, it. It is important that the key cabinet is kept locked to prevent unauthorised
removal of keys

Key cabinets

6.10. Except for any key-plates in use, the working key-plates should be kept in a closed and
securely locked key cabinet installed with the mimic diagram. The working key cabinet key
labelled "Authorised Person" should be held by the Duty Authorised Person (HV) while
operating the system or during installation, or while permits or sanctions-for-test are being
issued and cancelled, or in the Authorised Person’s (HV) key-box.

Key-plate system

6.11. There should be a key for each working lock provided for locking and switching operations
of HV switchgear. The key for a working lock is not to open any other locks provided on a
system or installation.

6.12. The keys for the HV switchgear in each substation should be held on an appropriately sized
key-plate that should bear the identification of the substation, building or item of equipment
to which the keys belong, or the purpose for which each key is intended.
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6.13.

6.14.

6.15.

6.16.

6.17.

6.18.

6.19.

Lockable document cabinet

All documents specified in this SHTM should be kept in a lockable document cabinet
situated in the Authorised Person’s (HV) office. The lockable document cabinet should be
kept locked when not in use, and the key kept in the working key cabinet.

Mimic diagram

A glass-covered tilegram or electronic mimic diagram, should be provided for any high
voltage distribution system for which the Management are responsible. A mimic diagram
may also include other electrical equipment or systems associated with the HV network.

Where provided, the mimic diagram should be permanently installed in the same room as
the working key cabinet. The mimic diagram should be kept locked to prevent unauthorised
adjustment of the mimic diagram.

Note 23: A mimic diagram should show, as a minimum, the electricity distribution system
and equipment that is under the control of the Authorised Person (HV).

The mimic diagram should reflect the current operational state of the system it represents at
all times, and any adjustments made should be recorded in the HV site logbook.

Safety locks

Before a permit-to-work is issued, and before a Competent Person (HV) commences work,
safety locks must be applied at all points-of-isolation and where circuit main earths (CMEs)
are applied.

Before a sanction-for-test is issued, safety locks must be applied at all points-of-isolation
and working locks at all points where CMEs are applied, which can be removed under the
sanction for test.

Safety key-boxes

A safety key-box as a minimum should have two locks, each of which should have only one
key: one key should be issued to the Competent Person (HV) receiving the safety
document and the other key should be retained by the Duty Authorised Person (HV). It
should be so arranged that all locks must be released before access can be gained to the
contents of the box.
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6.20. The number or type of safety key-boxes should be discussed and agreed with the
Authorising Engineer (HV):

A.when in use, each safety key-box should contain the keys to safety locks associated with
only one permit-to-work or one sanction-for-test

B. after the safety locks have been applied, and before a permit-to-work or sanction-for-test
is issued, the keys to all the safety locks should be placed in a safety key-box, and both
locks of the box should be secured. When the permit or sanction is issued, the
Authorised Person (HV) should retain the Duty Authorised Person’s (HV) key and give
the Competent Person’s (HV) key to the Competent Person (HV)

C.the Competent Person (HV) should retain the Competent Person’s (HV) key until the
permit-to-work or sanction-for-test is cancelled

Operation of high voltage switchgear

6.21. The following points apply:

A. HV switching should be carried out by the Duty Authorised Person (HV) or by persons
acting under his personal supervision (but see also paragraph 6.24). Circuit breakers
should be fitted with locks preventing unauthorised reclosure. The Authorised Person
(HV) should be informed of all HV emergency switching

B. locks should be applied as necessary to prevent unauthorised operation of switchgear
(except emergency tripping as referred to above)

C. oil circuit breakers (OCBs) should in general be reclosed a maximum of two times after
opening under fault conditions. The equipment should be inspected at the first
opportunity after opening under fault conditions

D. with regard to Sulphur hexafluoride (SF6) switches, checks should be carried out prior to
operation to ensure the gas is within operating limits

E. when switchgear shows any sign of defect or malfunction after operating, its condition
should be reported immediately to the Authorising Engineer (HV), and it should be
examined before further operation

F. no HV earthing switch should be operated, or CME connection attached or removed
except by the Duty Authorised Person (HV)

G. making live or dead by visual signal, or by prearranged understanding after an agreed
interval of time, is not an acceptable practice
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Action in an emergency

6.22. First, the Duty Authorised Person (HV) should go to the mimic diagram cabinet. The Duty
Authorised Person should display the “work on high voltage system in progress” and the
“Authorised Person on site” notices in a prominent position.

6.23. Any other Authorised Person (HV) attending the site, on seeing either of these notices,
should take no action until he/she has contacted the Duty Authorised Person (HV) who
displayed the notice.

6.24. When necessary to isolate in an emergency when a Competent Person (HV) has access to
substations in which emergency tripping facilities are available, that person, without delay
and with some urgency, must advise the Duty Authorised Person of the action taken.

High voltage enclosures

6.25. No person other than the Duty Authorised Person (HV) using a high voltage potential
indicator designed for the purpose should be engaged in any work activity on or near any
live conductor (other than one covered with insulating material so as to prevent danger)
where danger may arise.

6.26. Except within a high voltage enclosure, access to live conductors should only be possible
with the use of a tool or key.

6.27. All spout shutters not required for immediate work or operation should, if not otherwise
made inaccessible, be locked shut.

6.28. A high voltage enclosure should be opened only by the Duty Authorised Person (HV) or a
Competent Person (HV) acting on the instruction of, and personally supervised by, the Duty
Authorised Person (HV).

6.29. A high voltage enclosure may only be entered by:

A.the Duty Authorised Person (HV) accompanied by an Accompanying Safety Person (HV)

B. a Competent Person (HV) acting on the verbal instructions of, and personally supervised
by, the Duty Authorised Person (HV)

C.the Competent Person (HV) in receipt of a sanction-for-test, accompanied by an
Accompanying Safety Person (HV), when a high voltage test enclosure is created as part
of the test procedure

D. an assisting Competent Person acting on the verbal instructions of, and personally
supervised by, the Competent Person (HV) in receipt of a sanction-for-test when a high
voltage test enclosure is created as part of the test procedure
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6.30.

6.31.

6.32.

6.33.

6.34.

6.35.

6.36.

Dangerous occurrences

A dangerous occurrence should be reported to the Duty Authorised Person (HV) as soon as
reasonably practicable and when it is safe to do so.

The Authorised Person (HV) should as soon as practicable send a preliminary report of the
dangerous occurrence to the Authorising Engineer (HV) and the healthcare organisation’s
Electrical Safety Group (ESG). The AP(HV) may also be required under local policy
requirements or procedures to notify other safety groups/ personnel within the healthcare
organisation.

Any notifications and reports required to satisfy statutory or other management
requirements should be issued.

Where required, dangerous occurrences must be reported to the Health & Safety Executive
in line with the Reporting of Injuries, Diseases and Dangerous Occurrences Regulations
(RIDDOR).

Note 24: The health board should also notify the Scottish Engineering and Technology
Advisory Group (SETAG) and the National Electrical Advisory Group (NEAG) of the
dangerous occurrence or equipment failure. It may also be necessary to notify the National
Equipment Defect Reporting Scheme (NEDeRS) and this should be discussed and agreed
with the Authorising Engineer (HV) and the ESG.

Upon instruction from the Management, the Authorising Engineer (HV) should investigate or
assist with investigations into each dangerous occurrence and issue a report to the
Designated Person. The report should be sufficiently detailed to enable the sequence of
events leading to the occurrence to be determined. Where reasonably practicable, the
report should include photographs taken before any items of equipment involved in the
dangerous occurrence are disturbed. In certain instances, the Management may instruct an
independent investigation.

To alleviate potential problems or criticism which may arise at any enquiry into a dangerous
occurrence or incident, the Management should consider:

A.the questionable conflict of interests and impartiality of any investigation or subsequent
report where it is carried out by those directly involved

B. the reliability of evidence involving self-judgement

Defect notifications

A defect notification is a written safety instruction in the form of dangerous incident
notification (DIN), suspension of operating practice (SOP) or NEDeRS issued via the
Energy Networks Association (ENA), notifying of a dangerous occurrence with the potential
to alter the normal operating procedures associated with a particular type of equipment.
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6.37. A record of all defect notifications is available to all NHS Scotland health boards via
NHSScotland Assure.

6.38. Any identified defect that may result in the issue of a DIN, NEDeRS or SOP advised by the
ENA must be notified without delay to the Authorising Engineer (HV) as soon as the
Authorised Person (HV) on site is made aware.

6.39. On receipt of a defect notification that applies to equipment on site, the Authorised Person
(HV) should:

A.inform the Authorising Engineer (HV) and the ESG indicating whether the equipment is
included in the local system(s) or installations

B.the ESG should consider whether any additional notifications are required to wider
NHSScotland Stakeholders such as the SETAG and the NEAG

.record the receipt in the HV site logbook and the action taken
. store a version of the notification signed by all site Authorised Persons (HV) in the OPM

. arrange for any inspection and remedial work required

m m O O

. where the mimic diagram depicts the equipment referred to in the restriction, mark each
item on the mimic to indicate the existence of a defect notification

G.where considered necessary, fix a defect notification on each item of equipment involved
and report the satisfactory completion of any remedial works to the Authorising Engineer
(RV)

Circuit main earths (CMEs)

6.40. The following precautions should be observed when high voltage electrical equipment is to
be discharged and earthed:

A. the circuit breaker or specially provided earth switch should be used to make the earth
connection. Where a circuit breaker is used, the electrical and mechanical trip
mechanism should be rendered inoperative. After switching on, the circuit breaker or
earth switch should be locked in the earth position while it is the CME

B. where A) is not practicable, the high voltage electrical equipment should be tested to
ensure that it is dead and should then be discharged and earthed by an approved
earthing lead applied by means of a pole or other approved method in accordance with
this document

6.41. The location of each CME should be recorded on the permit-to-work or sanction-for-test.
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6.42.
6.43.

6.44.

6.45.

6.46.
6.47.
6.48.

6.49.

Earthing leads and connections

Earthing leads and associated clamps should be examined immediately before being used.

They should be of an “approved type” and of adequate capacity to carry the prospective
fault current of the system at the point of application. (“Approved type” means “accessories
manufactured and tested for the required duty and available from the equipment
manufacturer or its recommended supplier for specific use with his equipment”).

Earthing leads and associated clamps should never be improvised. They should be properly
stored, maintained and recorded.

Procedure for the use of earthing leads

The following procedure should be observed when using earthing leads:

A. it should be verified that the circuit is dead by means of a voltage indicator of an
approved type, the indicator itself being tested immediately before and after use

B. earthing leads should be connected to the earth system before being secured to phase
conductors. They should be secured to the phases only by means of a pole or other
approved equipment. Care should be taken to ensure that good contact is made

C. all phases should be earthed, even if work is to be carried out on one phase only

D. earthing leads should not be applied in any cell or compartment in which there is any
exposed metal live at any voltage

E. when earthing leads are being removed, they should be disconnected from phase
conductors first and the earth system last

F. the manufacturer’s earthing equipment only should be used for the purpose of earthing
spout contacts of switchgear. The insertion of hands or any tool in contact spouts for this
purpose is an unacceptable and potentially unsafe practice

Earthing equipment

Proprietary earthing equipment should always be used.
Portable earthing equipment should be inspected by the user before and after use.

A Duty Authorised Person (HV) should inspect portable earthing equipment provided by the
Management every 12 months, and the inspection recorded in the HV site logbook.

Location of underground cables

Where it is proposed to carry out excavation work on sites for which Authorised Persons
(HV) have been appointed, it is the responsibility of the Duty Authorised Person (HV) to
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6.50.

6.51.

6.52.

ensure that all underground power cables within the proposed areas of excavation are
located and their positions marked before the ground is disturbed. No excavations should
take place prior to the Duty Authorised Person being consulted.

Note 25: Hand digging should be utilised when excavating in the proximity of buried high
voltage cables. Any party undertaking such work should provide site-specific risk
assessments and method statements indicating the safety measures to be implemented.

Note 26: The Health and Safety Executive’s (HSE'’s) ‘Health and Safety Guidance (HSG)47:
Avoiding danger from underground services’ outlines the potential dangers of working near
underground services and gives advice on how to reduce risks. It explains the three basic
elements of a safe system of work during excavation:

A. Planning the work
B. Locating and identifying buried services

C. Safe excavation

No person should use cable location and tracing devices unless they are competent to do
so and have been specifically trained in their use. A certificate should be issued by the
instructor on successful completion of the training. A copy of this should be placed in the
OPM.

Training in the use of cable location and tracing devices should normally be given by the
manufacturers of the equipment, but alternatively it may be given by another training
provider, certified and approved as being capable and competent to deliver the training.

Switching methods

Safety switching

Planned switching on all circuits or switching in preparation for the issue of a permit-to-work
should be in accordance with the following sequence of events:

A. write a safety programme (which details all switching and requires notification to users of
any disconnections), an isolation and earthing diagram and arrange for another
Authorised Person (HV) to check and countersign the safety documents. In an
exceptional circumstance that no other AP (HV) is available the safety programme shall
be peer reviewed by either the DP, Authorising Engineer (HV) or ESG.

B. the programme should be written a reasonable period in advance of the proposed start of
the work

C. complete the necessary switching and issue of safety documents as detailed in the
safety programme. Record times of each switching action/ document issue
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D. enter summary details of the switching undertaken and safety documents issued in the
HV logbook. Reference serial numbers of the safety programme, isolation and earthing
diagram and permit(s)

E. on completion of work, cancel the permit-to-work and complete switching to restore
supplies to normal as detailed in the safety programme. Record times of each action

F. file the completed safety programme, isolation and earthing diagram and cancelled
safety documents in the OPM in chronological order

G.return the permit-to-work book to the lockable document cabinet located within the APS’
office

Fault-switching

6.53. Fault-switching is the switching of the HV network to disconnect a faulty part of the network
and restore supply to the remaining healthy part of the system that was affected by the
fault. Fault-switching is not emergency switching. Healthcare premises should have stand-
by generators and uninterruptible power supply systems (UPS) to enable them to cope with
a sudden unexpected loss of supply without an immediate life-threatening situation being
created. However, loss of supply is a serious problem which could develop into an
emergency; prompt action is therefore required to safely restore supply.

6.54. If more than one person is switching, one Authorised Person (HV) should be in overall
control of the fault-switching and should maintain an accurate record of the operational
state of the network. The Duty Authorised Person (HV) will direct and sanction all fault-
switching.

6.55. The essential steps in fault-switching are:
A.remain calm and assess the situation as it develops
B. record in writing what protection operated as the result of the initial fault
C.inspect all switchgear for signs of distress before operating it

D. plan fault-restoration switching a few steps at a time and write down planned switching
before carrying it out. Record all switching activities and times

Emergency switching
6.56. Emergency switching is switching that is required to remove an immediate threat to life.

6.57. Emergency switching, when required, may be undertaken without the need to complete any
of the sequence steps detailed for planned or fault-switching.

6.58. Persons who undertake emergency switching should do so in a manner that does not put
themselves or others at risk of injury or death.
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Fire protection equipment

Automatic control

6.59. Before work or inspections are carried out in any enclosures protected by automatic fire-
extinguishing equipment:

A. the automatic control must be rendered inoperative by the Authorised Person (HV) and
the equipment left on hand-control. A caution sign should be attached and displayed
whenever the automatic fire-extinguishing system is inoperative

B. precautions taken to render the automatic control inoperative must be noted on any
safety document issued for work in the protected enclosure

C. the automatic control should be restored by the Authorised Person (HV) immediately
after the persons engaged on the work or inspections have withdrawn from the protected
enclosure

Portable extinguishers

6.60. Only portable fire extinguishers rated for the electrical voltage to be encountered may be
used near live electrical equipment, and a safety clearance of at least 1000 mm should be
maintained.

6.61. After any explosion or fire, the space should be thoroughly ventilated before entry of
personnel, unless suitable breathing apparatus is worn by suitably trained persons.

6.62. Portable firefighting equipment should only be used by staff who are trained and confident
in its use and without putting themselves at risk (see also NHSScotland Firecode: Fire
Safety In Healthcare Premises - General Fire Precautions SHTM 83).

Coolant and arc-extinguishing media

6.63. The availability of economic and non-flammable substitutes to hydrocarbon insulating oil, as
coolant and arc-extinguishing media, has led to the production of equipment containing
these alternative agents and their installation within healthcare premises.

6.64. A number of these substitutes under certain conditions can be injurious to the health of
employees. Health and safety legislation requires employers to ensure, so far as is
reasonably practicable, the health, safety and welfare of their employees. It is essential
when using alternative cooling or arc-extinguishing media to ensure that the potential
effects under all conditions have been fully investigated and safe working procedures
produced to indicate the required action under both normal and emergency conditions,
taking into account the environmental conditions.

6.65. Members of the emergency services who may attend the site must be made aware of any
risks and advised accordingly.
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6.66.

6.67.

6.68.

6.69.

6.70.

6.71.

Information on a selection of alternative cooling and extinguishing agents and their potential
effects is given in SHTM 06-01 - 'Electrical services: supply and distribution’.

The information contained in SHTM 06-01 should not be taken as an exhaustive list, as
inevitably developments in this area will produce other alternatives.

The requirements of the Control of Substances Hazardous to Health (COSHH) Regulations
must be considered when employing cooling or arc-extinguishing agents, and so on within
electrical equipment. In addition, appropriate procedures and actions necessary to protect
the health and safety of individuals must be taken.

Note 27: Under the COSHH Regulations, while the extinguishing agent may not be a listed
substance in the formal sense, it may still be a "hazardous substance" in the sense of
creating a hazard which is comparable to that caused by a listed substance. The HSE’s
‘The Control of Substances Hazardous to Health Regulations 2002. Approved Code of
Practice and guidance L5’ should be referred to for guidance.

Equipment containing sulphur hexafluoride (SF6)

Note 28: The Climate Change Act 2008 named SF6 as one of the six major greenhouse
gases. Under the Kyoto Protocol, long-term environmental considerations make it advisable
to reclaim SF6 where practicable, during maintenance or end-of-life treatment, in order to
minimise its accumulation in the atmosphere. The SF6 gas level gauge must be checked
before and after each operation. Regular monthly inspections should be undertaken to
ensure that gas charges are maintained. Inspections should be recorded in the HV
substation logbook.

Work on any equipment containing SF6 should be carried out in accordance with the
special instructions specified by the manufacturer (see also SHTM 06-01).

Under normal circumstances, SF6 is non-toxic; however, when exposed to an electric arc, it
decomposes to form toxic compounds which will normally be contained within the
equipment. In the rare event of any decomposition products being present in the
atmosphere, warning indications such as a pungent odour similar to rotten eggs or irritation
of the upper respiratory tract and eyes will become apparent. Where this occurs, personnel
should immediately get fresh air even if no equipment failure is apparent and seek further
medical advice. The Authorised Person (HV) must be informed, who should then report the
incident to the Authorising Engineer (HV) and manufacturer.

Work on any equipment containing an alternative to hydrocarbon insulating oil as coolant
and arc-extinguishing media should be carried out in accordance with any special
instructions specified by the manufacturer (see also SHTM 06-01).
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Vessels containing oil or flammable liquids

6.72. The following points apply:

A. prolonged exposure to mineral oils present in transformers and OCBs may lead to skin
rashes and in extreme cases cancer. Contact with these oils should therefore be avoided
whenever possible, and personal protective equipment should always be worn.

B. smoking and exposed flames are prohibited in the vicinity of open vessels containing, or
which have contained, oil or any other flammable substance, until the precautions
specified below have been taken

C. work on such vessels involving the application of heat is forbidden until all practicable
steps have been taken to prevent fire or explosion, either by removal of the flammable
substance and any fumes or by rendering them non-explosive and non-flammable

D. appropriate PPE must always be worn in the vicinity of open vessels

Access to, and work in, underground chambers, vessels and
confined spaces

6.73. The following points apply:

A. arrangements for access and work, and the precautions to be taken, should be in
accordance with the Confined Spaces Regulations, the HSE’s ‘Safe work in confined
spaces: Confined Spaces Regulations 1997. Approved Code of Practice and guidance
L101’, local procedures and confined spaces permits

B. no person at work should enter a confined space to carry out work for any purpose
unless it is not reasonably practicable to achieve that purpose without such entry

C. no safety document should be issued to any Competent Person (HV) for works in a
confined space unless the individual(s) are trained, competent and certified to work in
confined spaces

D. the person who manages confined spaces for the healthcare organisation should be
consulted when issuing safety documents for work in confined spaces

E. barriers, doors or gates restricting access to underground chambers or similar confined
spaces, in which dangerous fumes or other hazards are present or likely to be present,
should be kept locked and the control of keys be maintained in accordance with an
approved procedure

F. for any electrical work within a confined space, safety documentation associated with this
SHTM should be issued in addition to any safety documents for access to confined
spaces
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7. Safety precautions and procedures for
work on high voltage equipment

General

7.1. This guidance does not apply where equipment has been discharged, disconnected and
removed from the system or installation.

7.2. Equipment that is considered by an Authorised Person (HV) to be in a dangerous condition
should be isolated elsewhere. Action should also be taken to prevent it from being
reconnected to the electricity supply.

7.3. Any work on, or testing of, high voltage (HV) equipment connected to a system should be
authorised by a permit-to-work or a sanction-for-test following the procedures set out in the
tables in paragraph 7.34.

7.4. No hands or tool (unless the tool has been designed for the purpose) must make contact
with any high voltage conductor unless that conductor has been confirmed dead by an
Authorised Person (HV) in the presence of the Competent Person (HV).

7.5. Where any work or test requires an Accompanying Safety Person (HV) to be present, their
requirement should be included in the safety programme. The Accompanying Safety
Person (HV) should be in position before that work or testing can begin.

7.6. Voltage test indicators should be tested immediately before and after use against a test
supply designed for the purpose.

7.7. Where the procedures involve the application of Circuit main earths (CMEs), the
unauthorised removal of such earths should be prevented, wherever practicable, by the
application of safety locks.

7.8. Where the procedures involve the removal of CMEs (for example, testing under a sanction-
for-test), the earths should be secured with working locks. The keys to these locks should
be retained by the Duty Authorised Person (HV), who should remove and replace the earths
as requested.

Testing at high voltage

7.9. Where high voltage tests are to be undertaken, a sanction-for-test should be issued to the
Competent Person (HV) who should be present throughout the duration of the tests.

7.10. The areas containing exposed live conductors, test equipment and any high voltage test
connection should be regarded as high voltage enclosures and require the erection of a test
enclosure.
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High voltage test enclosures

7.11. Unauthorised access to a high voltage enclosure (see paragraph 6.29) should be prevented
by, as a minimum, red-and-white-striped tape not less than 25 mm wide, suspended on
posts, and by the display of high voltage danger signs. An Accompanying Safety Person
(HV) or the Duty Authorised Person (HV) should be present throughout the duration of the
tests, and the area should be continually watched while testing is in progress.

Withdrawable equipment

7.12. Voltage transformers must not be removed or replaced if any of the windings are energised.
If they need to be removed, the equipment supplying the voltage transformer must be
isolated.

7.13. When withdrawable electrical equipment has been disconnected from all supplies and
withdrawn from its normal operational live position, its conductors must be discharged to
earth but need not remain connected to earth. The enclosure and any shutters should be
locked off, with the appropriate locks and notices applied.

Work on remotely and automatically controlled electrical
equipment

7.14. Before work is carried out on remotely or automatically controlled equipment such as circuit
breakers, isolators, tap-changing gear or associated air compressors, all remote-control and
automatic features should first be rendered inoperative in such a manner that prevents any
inadvertent operations being initiated (for example, deactivating signal ports or removal of
actuators).

7.15. No work must be carried out on the controlling equipment, wiring or relays except by the
Authorised Person (HV) or Competent Person (HV) working under the personal supervision
of the Authorised Person (HV).

Electrical equipment which can be made live from a shared
network supply system

Note 29: Where an electrical system has the potential to be energised by a third party,
consideration should be given to any simultaneous works being undertaken on the
healthcare organisation’s electrical systems to ensure that systems do not inadvertently
become energised as a result of third-party activities. Works under the control of the
healthcare organisation must be covered by an appropriate safety document. In some
circumstances, the healthcare organisation’s Authorised Person (HV) will need to notify
third parties when accessing any healthcare organisation equipment that is connected to
their system.
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7.16. Except in an extreme emergency, any switching that may affect a shared network should be
carried out with the full knowledge and agreement of the Distribution Network Operator
(DNO) concerned. The switching operation should be recorded by the Authorised Person
(HV) in the HV site logbook. Emergency protocols should be documented as part of the
local site safety policy and the demarcation agreement.

7.17. Switching to the DNO’s instructions, or with their consent, should be carried out without
delay. All switching - whether to a DNO'’s instructions or with their consent, or under
conditions of emergency - should be reported to the DNO as soon as possible after each
operation.

7.18. Where work is to be carried out on electrical equipment that is directly connected to a
shared HV network, then any arrangements concerning switching, earthing, the depositing
of safety keys in the key safes and the issuing of any appropriate safety documentation
should be the responsibility of an Authorised Person (HV) appointed by the DNO.

Identification and spiking of HV cables

7.19. Before the conductors of a cable are cut or exposed, the cable and the point-of-work on the
cable must be identified with certainty.

7.20. The identification may be regarded as clear and certain if the cable can be clearly seen
between a point-of-isolation and the point-of-work or if a rope loop is passed along those
parts which are not visible.

7.21. Where a cable cannot be identified with certainty, the cable route plans for the site should
be consulted. The cable should then be identified by signal injection via the cable cores
using a cable identifier under a sanction-for-test. The cable should then be spiked at the
point-of-work.

7.22. The spiking of cables must only be carried out by a person who has been specifically
trained in the operation of the equipment in the presence of the Duty Authorised Person
(HV).

Precautions prior to live voltage and phasing checks

7.23. Where live phasing is to be undertaken, the area containing exposed live conductors should
be regarded as a high voltage test enclosure.

7.24. Approved equipment used for live voltage and phase checking at high voltage should be
tested immediately before and after use against a high voltage test supply.

7.25. Live voltage and phase checking on high voltage equipment may only be undertaken by a
Duty Authorised Person (HV) with assistance, if necessary, from a Competent Person (HV)
acting on the instructions from the Duty Authorised Person (HV). Neither a permit-to-work
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nor a sanction-for-test is required but the Duty Authorised Person (HV) and any assistant
should be accompanied by an Accompanying Safety Person (HV).

Work on busbar spouts of multi-panel switchboards

7.26. When work is to be carried out on busbar spouts, the following operations should be carried
out in strict sequence:

A.the Authorised Person (HV) should record the details of necessary safety precautions
and switching operations on a safety programme and produce an isolation and earthing
diagram

B. the section of the busbar spouts on which work is to be carried out must be isolated from
all points of supply from which it can be made live

C. the isolating arrangements should be locked so that they cannot be operated, and
shutters of live spouts locked shut. Caution signs should be fixed to the isolating points

D. where applicable, danger signs should be attached on or adjacent to the live electrical
equipment at the limits of the zone in which work is to be carried out

E. busbars should be checked by means of an approved voltage indicator to verify that they
are dead, the indicator itself being tested immediately before and after use. The checking
with the voltage indicator should be done on the panel to which the CMEs are to be
applied. This test should also be made on the panel on which the work is carried out

F. CMEs should be applied at a panel on the isolated section of the busbar other than that
at which work is to be done using the method recommended by the switchgear
manufacturers.

G.an additional earth connection should also be applied to all phases at the point-of-work

H. the permit-to-work should be issued to cover the work to be done. During the course of
the work, where applicable, the additional earth connection(s) at the point-of-work may
be removed one phase at a time. Each phase earth connection must be replaced before
a second-phase earth connection is removed

I. on completion of the work, the permit-to-work should be cancelled
Work on feeder spouts, voltage transformer spouts or single-

panel busbar spouts

7.27. When work is to be carried out on feeder or voltage transformer spouts, or on busbar
spouts of a single panel, the following operations should be carried out in strict sequence:
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A.the Authorised Person (HV) should record the details of necessary safety precautions
and switching operations on a safety programme and produce an isolation and earthing
diagram

B. the spouts on which work is to be carried out must be isolated from all points of supply
from which they can be made live

C. the isolating arrangements should be locked so they cannot be operated, and the
shutters of live spouts should be locked shut. Caution signs should be fixed to all
isolating points

D. where applicable, danger signs should be attached on or adjacent to the live electrical
equipment at the limits of the zone in which work is to be carried out

E. spout contacts should be checked by means of an approved voltage indicator to verify
that they are dead, the indicator itself being tested before and after use

F. the circuit should be earthed with approved earthing equipment at the point-of-work and
where practicable at all points of the isolation from the supply. For the purpose of
earthing metal-clad switchgear, approved appliances only should be used.

G. a permit-to-work should be issued

H. during the course of the work, where practicable, the earth connection(s) at the point-of-
work may be removed one phase at a time. Each phase earth connection must be
replaced before a second-phase earth connection is removed

I. on completion of the work, the permit-to-work should be cancelled

Work on distribution transformers

7.28. When work is to be carried out on the connections to, or the windings of, a distribution
transformer:

A.the Authorised Person (HV) should record the details of necessary safety precautions
and switching operations on a safety programme, and produce an isolation and earthing
diagram

B. the switchgear or fuse gear controlling the high voltage windings should be switched off,
with a safety lock and caution sign fitted and switched into cable earth with safety lock

C. the low voltage output of the transformer switch or isolator should be switched off, and a
safety lock and caution sign fitted to prevent the switch being energised during the
course of the work

D. danger signs should be attached on or adjacent to the live electrical equipment at the
limits of the zone in which work is to be carried out

May 2025 V2 Page 52 of 149




NHSScotland Assure SHTM 06-03 - Electrical safety guidance for high voltage systems

E. the transformer should be proved dead at the points-of-isolation if practicable. Where it is
necessary to remove covers to confirm/ demonstrate dead, this must be undertaken
under a permit to work

F. an earth should then be applied to the HV winding via the switchgear and a safety lock
fitted. If the proprietary earthing gear is available for the low voltage (LV) switchgear, it
should be fitted, and safety locks applied (it is advisable to retest for dead before fitting
this earthing gear)

G. before a permit-to-work is issued, the Authorised Person (HV) should, at the point-of-
work in the presence of the Competent Person (HV), identify and mark the transformer to
be worked on. The permit-to-work and the key to the key safe should then be issued to
the Competent Person (HV)

H. if the conductors of the transformer are exposed during the work, the Authorised Person
(HV) should confirm dead via a HV indicator to the satisfaction of the Competent Person
(HV) before any physical contact is made

7.29. The transformer must be isolated from all common neutral earthing equipment from which it
may become live. This does not require the disconnection of solidly earthed neutrals or
neutral equipment connected solely to the transformer on which work is to be done.

Work on HV generators

7.30. When work is to be carried out on the connections to, or the windings of, a generator:

A.the Authorised Person (HV) should record the details of necessary safety precautions
and switching operations on a safety programme and produce an isolation and earthing
diagram

B. the switchgear supplied by the HV windings should be switched off and a safety lock and
caution sign fitted. Care should be taken to ensure that any auxiliary supplies are also
isolated with safety locks and caution sign fitted

C. the engine starting mechanism should be inhibited and safety locks and caution signs
fitted. Caution signs should be fitted to the engine start panel

D. danger signs should be attached on or adjacent to the live electrical equipment at the
limits of the zone in which work should be carried out

E. the generator should be proved dead at the points-of-isolation if practicable

F. the neutral earth resistors (NERs) should be isolated and an earth applied with safety
lock and caution sign

G.an earth should then be applied to the HV winding via the switchgear and a safety lock
fitted
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H. before a permit-to-work is issued, the Authorised Person (HV) should, at the point-of-
work in the presence of the Competent Person (HV), identify and mark the generator to
be worked on. The permit-to-work and the key to the key safe should then be issued to
the Competent Person (HV)

I. if the conductors of the generator are exposed during the work, the Authorised Person
(HV) should confirm dead via a HV indicator to the satisfaction of the Competent Person
(HV) before any physical contact is made

Issuing of a permit-to-work or sanction-for-test

7.31. Before a permit-to-work or a sanction-for-test is issued, the Duty Authorised Person (HV)
should identify the equipment on which the work or test is to be undertaken. If the work
involves, or may involve, obtaining access to items of equipment over which confusion
could occur, the Duty Authorised Person (HV) should identify such items to the Competent
Person (HV) and apply temporary marking/signs to them.

7.32. Before issuing a permit-to-work or sanction-for-test, the Authorised Person (HV) should
show the Competent Person (HV) the isolation and earthing diagram and indicate the safety
arrangements at the points-of-isolation and at the point-of-work or test. The Authorised
Person (HV) should ensure that the Competent Person (HV) understands all the relevant
safety procedures and precautions. If the Competent Person (HV) thereafter accepts the
permit or sanction, that person becomes responsible for the defined work or test until the
permit or sanction is cancelled.

7.33. Authorised Persons (HV) undertaking tasks requiring permits-to-work or sanctions-for-test
should issue the documents to themselves. All such documents must be countersigned by a
site-certified Authorised Person (HV) before the work or test starts. The Authorised Person
(HV) then becomes the Competent Person (HV).

Summary

7.34. Table 7.1 to Table 7.3 summarise the procedures to be carried out for work/ tests
undertaken on high voltage equipment.
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Table 17.1 - Procedures to be carried out by an Authorised Person (HV) to enable work on high
voltage equipment

Steps Procedure
1. Planwork and | i. Determine the scope of works, prepare and review required risk
prepare safety assessments, assess any potential control measures and access

documentation arrangements that are required as part of the works, and agree
potential dates and times with appropriate personnel. This may
require the preparation of a task-specific planning document,
which may require approval by members of the Electrical Safety
Group (ESG).

ii. Prepare a safety programme and an isolation and earthing
diagram in duplicate and obtain countersignatures from another
Authorised Person (HV).

Note 30: A separate safety programme and isolation and earthing
diagram should be produced for issue of a permit to work and/or
sanction for test. Restoration of the supplies and system should also
be recorded on the safety programme; these can be part of the
original safety programme or a new safety programme.

2. lIsolate and fix | i. Sign on as the Duty Authorised Person (HV) and post Authorised
signs Person on duty and HV work in progress signs and check mimic
diagram.

ii. Duty Authorised Person (HV) to confirm with the appropriate
person(s) that the work is authorised to take place.

iii. Disconnect from all sources of supply, and fix safety locks and
caution signs at all points of disconnection to prevent
unauthorised reconnection.

iv. Fix danger signs on live equipment adjacent to the point of work.

3. Prove dead i. Prove dead with a HV potential indicator at all accessible points of

isolation.

ii. Where appropriate, prove dead on the low voltage side of a

transformer, for example LV feed pillars, LV distribution boards,
and so on.

Note 31: Where not practical to prove dead, confirming dead will be
required after the issue of safety documentation prior to
commencement of the work/ task.
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Steps Procedure

4. Earth i. Earth conductors at all points of isolation and fix safety locks to
earths.

ii. ldentify cables with certainty or spike underground cables at the
point(s) of work if the conductors are to be cut or exposed.

iii. Make arrangements with the respective DNO/ third party to earth
overhead lines near the working places.

5. Issue the i. Duty Authorised Person (HV) to clearly identify the equipment to
permit-to-work be worked on.

ii. The Competent Person (HV) should be shown the safety
arrangements carried out at all the points of isolation and at the
locations of the work on the isolation and earthing diagram and
should initial the isolation and earthing diagram.

iii. Issue the permit to work, isolation and earthing diagram and the
key to the safety key-box to the Competent Person (HV).

iv. Where conductors are to be exposed as part of the work and it
was not practicable to prove dead in step 3, confirm dead* (see
paragraph 8.66).

v. Adjust mimic diagram and complete the HV site logbook.

6. Undertake the | The Competent Person (HV) should undertake or directly supervise

work/ test the work.
7. Check the i. Once the work /test has been completed, the Competent Person
equipment (HV) should confirm to the Duty Authorised Person (HV) that the

work/ test has been completed. The Duty Authorised Person (HV)
to confirm they are satisfied the equipment is safe to energise or

test.
ii. If the work/ test has been stopped, check the equipment and area
is safe.
8. Cancel the i. Competent Person (HV) to return the permit to work, isolation and
permit-to-work earthing diagram and Competent Person key to the safety key-

box to the Duty Authorised Person (HV).

ii. Competent Person (HV) to sign part 3 of the permit-to-work, Duty
Authorised Person (HV) to sign part 4 and confirm that the permit-
to-work is now cancelled and no further work can be carried out.

iii. Where tests are required, follow Table 7.2.

9. Restore to i. Follow the steps in the safety programme for restoration of
operational supplies.
state ii. Adjust mimic, remove Authorised Person (HV) on duty and HV

work in progress signs, complete HV site logbook and return
keys, sign off as Duty Authorised Person (HV).
iii. Retain all documents associated with the work in the OPM.
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Note 32: The Authorised Person (HV) is responsible for all tasks.

Table 27.2 - Procedures to be carried out by an Authorised Person (HV) to enable testing on high
voltage equipment

Steps Procedure

1. Plan work and i. Determine the scope of works, prepare and review required risk
prepare safety assessments, assess any potential control measures and
documentation access arrangements that are required as part of the works,

and agree potential dates and times with appropriate personnel.
This may require the preparation of a task-specific planning
document, which may require approval by members of the
ESG.

i. Prepare a safety programme and an isolation and earthing
diagram in duplicate and obtain countersignatures from another
Authorised Person (HV).

Note 33: A separate safety programme and isolation and earthing
diagram should be produced for issue of a permit to work and/or
sanction for test. Restoration of the supplies and system should also
be recorded on the safety programme; these can be part of the
original safety programme or a new safety programme.

These can either be on a single safety programme, or separate

documents.
2. Isolate and fix i. Sign on as the Duty Authorised Person (HV), and post
signs Authorised Person on duty and HV work in progress signs and

check mimic diagram.

ii. Duty Authorised Person (HV) to confirm with the appropriate
person(s) that the work is authorised to take place.

iii. Disconnect from all sources of supply, and fix safety locks and
caution signs at all points of disconnection to prevent
unauthorised reconnection.

iv. Fix danger signs on live equipment adjacent to the point of

work.
v. If HV test enclosure is needed, set up barriers and fix danger
signs.
3. Prove dead i. Prove dead with an approved high voltage potential indicator at

all accessible points of isolation.

ii. Where appropriate, prove dead on the low voltage side of a
transformer, that is LV feed pillars, LV distribution boards, and
SO on.
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Steps Procedure

Note 34: Where not practical to prove dead, confirming dead will be
required after the issue of safety documentation prior to
commencement of test.

4. Earth i. Earth conductors at all points of isolation and fix safety locks to
earths that cannot be removed as part of the sanction-for-test;
fix working locks to earths that can be removed for testing
purposes according to the sanction-for-test.

i. Where applicable, replace safety locks on earths with working
locks where earths are to be removed for testing following the
cancellation of a permit-to-work.

iii. Make arrangements with the respective DNO/ third party to
earth overhead lines near the working places.

5. Issue the i. Duty Authorised Person (HV) to clearly identify the equipment

sanction-for-test to be tested and the points of test.

ii. The Competent Person (HV) should be shown the safety
arrangements carried out at all the point(s) of isolation and at
the locations of the testing on the isolation and earthing
diagram and should initial the isolation and earthing diagram.

iii. Issue the sanction-for-test, isolation and earthing diagram and
the key to the safety key-box to the Competent Person (HV).

iv. Duty Authorised Person (HV) to retains keys to removable
earths, and to remove and reapply earths as requested.

v. Where conductors are to be exposed as part of the work and it
was not practicable to prove dead in step 3, confirm dead* (see
paragraph 8.66).

vi. Adjust mimic diagram and complete the HV site logbook.

6. Undertake the The Competent Person (HV) should undertake or directly supervise

test the test.
7. Check the i. Once the test has been completed, the Competent Person (HV)
equipment should confirm to the Duty Authorised Person (HV) that the test

has been completed. The Duty Authorised Person (HV) to
confirm they are satisfied the equipment is safe to energise or
test.

ii. Ifthe test has been stopped, check the equipment and area is
safe.
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Steps Procedure

8. Cancel the i. Competent Person (HV) to return the sanction-for-test, isolation
sanction-for-test and earthing diagram and Competent Person key to the safety
key-box to the Duty Authorised Person (HV).
i. Competent Person (HV) to sign part 3 of the sanction-for-test,
Duty Authorised Person (HV) to sign part 4 and confirm that the
sanction is now cancelled, and no further testing can be carried

out.
9. Restore to i. Follow the steps in the safety programme for restoration of
operational supplies.
state ii. Adjust mimic, remove Authorised Person on duty and HV work

in progress signs, complete HV site logbook and return keys,
sign off as Duty Authorised Person (HV).
iii. Retain all documents prepared in the OPM.

Note 35: The Authorised Person (HV) is responsible for all tasks.

Table 37.3 - Procedures to be carried out by an Authorised Person (HV) to enable work on high
voltage generating equipment

Steps Procedure

1. Plan work and i. Determine the scope of works, prepare and review required risk
prepare safety assessments, method statements and any potential control
documentation measures and access arrangements that are required as part of
the works, and agree potential dates and times with appropriate
personnel.

ii. Prepare a safety programme and an isolation and earthing
diagram in duplicate and obtain countersignatures from another
Authorised Person (HV).

Note 36: A separate safety programme and isolation and earthing
diagram should be produced for issue of a permit to work and/ or
sanction for test. Restoration of the supplies and system should also
be recorded on the safety programme; these can be part of the
original safety programme or a new safety programme.

These can either be on a single safety programme or separate
documents.

2. Isolate and fix i. Sign on as the Duty Authorised Person (HV) and post
signs Authorised Person on duty and HV work in progress signs and
check mimic diagram.

ii. Duty Authorised Person (HV) to confirm with the appropriate
person(s) that the work is authorised to take place.
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Steps Procedure

iii. Inhibit engine start. Isolate the generator and disconnect from all
sources of supply, fix safety locks and caution signs at all points
of isolation/ disconnection to prevent unauthorised connection,
operation or starting.

iv. Fix caution signs at all points of isolation, including the generator
control panel.

v. Where practicable isolate the generator neutral earthing resistor
and fix caution signs and safety lock.

vi. Fix danger signs on live equipment adjacent to the point of work.

3. Prove dead Prove dead with an approved HV test indicator at all accessible
points of isolation or accessible places of work.
4. Earth Where practicable earth the neutral and line output terminals and
conductors and fix safety locks.
5. Issue the i. Duty Authorised Person (HV) to clearly identify and/ or mark the
permit-to-work point of work/ equipment to be worked on.

ii. The Competent Person (HV) should be shown the safety
arrangements carried out at all the point(s) of isolation and the
location(s) of the work on the isolation and earthing diagram and
should initial the isolation and earthing diagram.

ii. Issue the permit to work, isolation and earthing diagram and the
key to the safety key-box to the Competent Person (HV).

iv. Where conductors are to be exposed as part of the work and it
was not practicable to prove dead in Step 3, confirm dead* (see
paragraph 8.66).

v. The Authorised Person (HV) is to remain with the Competent
Person (HV) until the conductors have been made accessible to
high voltage indicator and, the Authorised Person (HV) should
confirm the equipment dead to the satisfaction of the Competent
Person (HV).

vi. Adjust mimic diagram and complete the HV site logbook.

6. Undertake the The Competent Person (HV) should undertake or directly supervise

work the work and, on completion or when the work is stopped and made
safe, return the original permit-to-work, isolation and earthing
diagram and the HV key to the safety key-box to the Duty

Authorised Person (HV) and complete and sign part 3 of the permit-

to-work retained in the pad.

7. Check the i. Once the work has been completed, the Duty Authorised Person

equipment (HV) to confirm they are satisfied the equipment is safe to
energise or test.

ii. Ifthe work has been stopped, check the equipment and area is
safe.
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Steps Procedure

8. Cancel the i. Competent Person (HV) to return the permit to work, isolation
permit-to-work and earthing diagram and Competent Person key to the safety
key-box to the Duty Authorised Person (HV).
i. Competent Person (HV) to sign part 3 of the permit-to-work,
Duty Authorised Person (HV) to sign part 4 and confirm that the
permit-to work is now cancelled and no further work can be

carried out.
9. Restore to i. If testing is required then follow the steps in Table 7.2.
operational i. Remove danger signs adjacent to point of work.
state iii. Remove caution signs and safety locks.

iv. Follow the steps in the safety programme for restoration of the
equipment to the normal operational state.

v. Adjust mimic, remove Authorised Person on duty and HV work
in progress signs, complete HV site logbook and return keys,
sign off as Duty Authorised Person (HV). Retain all documents
associated with the work in the OPM.

Note 37: The Authorised Person (HV) is responsible for all tasks.

May 2025 V2 Page 61 of 149




NHSScotland Assure SHTM 06-03 - Electrical safety guidance for high voltage systems

8.1.

8.2.

8.3.

8.4.

8.5.

8.6.

8. Operating records

Note 38: In order to support the NHS’s commitment to digital transformation and transfer to
a paperless NHS, electronic versions of the safety documents, operating records and filing
systems referred to in this Scottish Health Technical Memorandum (SHTM) should be
considered. Where implemented, they should be of at least an equal standard to that
outlined in this SHTM.

General

For each site for which Authorised Persons (HV) have been appointed, records should be
kept as listed in the following sections. These records should be accurate and kept up-to-
date.

All documentation for the site should be kept within the folder as appropriate either
permanently or for a period of three years as indicated. Thereafter the documents should be
archived.

HV site logbook

For each site for which Authorised Persons (HV) have been appointed, an HV site logbook
should be available.

The logbook should be clearly and indelibly marked with the name of the site, the location
and the system or installation to which it refers and should be kept in the lockable document
cabinet when not in use.

The logbook should be retained by, and all entries should be made by, the Duty Authorised
Person (HV) appointed for the site.

Entries should be made in chronological order; each entry being ruled off with a horizontal
line across the page. Entries should show:

A. a record of the Authorising Engineer’s (HV) annual audit visit signed by the Authorising
Engineer (HV)

B. the acceptance and relinquishing of Duty Authorised Persons’ responsibilities between
Authorised Persons (HV)

C.the removal, return and the transfer of the Authorised Person’s (HV) key from the
Authorised Person’s (HV) key-box

D. the issue and return of any key for high voltage equipment, that is switchgear,
substations, transformers, and so on

E. the issue, cancellation, loss or withdrawal of a safety document
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8.7.

8.8.

8.9.

8.10.
8.11.

F. the receipt, termination and remedial action associated with a defect notification

G. each individual operation of HV switchgear including switching operations which may be
undertaken on an emergency/ operational basis

H. a summary of the operation of any automatic switching sequence including unforeseen
events/ incidents which affect the receipt, transmission or supply of electrical power to
the healthcare organisation

I. adjustment of the mimic diagram to indicate the present state of the system or installation

J. the withdrawal or replacement of the Authorised Person's (HV) duplicate key and of any
other duplicate keys

K. quarterly inspection of substations

L. the annual inspection of protective equipment, test equipment and the six-monthly
inspection of portable earthing equipment

M.loss of electrical power to the healthcare site and reinstatement (including include black
starts)

N. issue of demarcation documentation and associated permit-to-work/ limitation-of-access.

On relinquishing their duties, the Duty Authorised Person (HV) should double-underline the
final entry.

Completely filled logbooks should be retained in the lockable document cabinet for a period
of three years after the date of the last entry.

Substation logbook

For each high voltage substation for which the Authorised Person is responsible, a bound
hard-covered book (not loose-leaf) with sequentially numbered pages should be clearly and
indelibly marked with the name of the substation to which it refers and should be kept in the
substation at all times.

The substation logbook should be printed in black on white paper.

Entries should be made in chronological order, each entry being ruled off with a horizontal
line across the page. Entries should show:

A. every entry into the substation and the reason for entry
B. the three-monthly Authorised Person (HV) substation inspections

C. the times of deactivation and activation of any automatic fire suppression system
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8.12. Completely filled substation logbooks should be retained in the lockable document cabinet
for a period of three years after the date of the last entry and then be archived in
accordance with the healthcare organisations data retention policy.

Authorised Person’s (HV) logbook
8.13. Each Authorised Person (HV) should assemble an Authorised Person’s (HV) logbook.
Entries should show:

A. training courses attended including refresher training

B. a record of the familiarisation training prior to the Authorising Engineer’s interview with
the Authorised Person

C.arecord of the Authorising Engineer’s initial and subsequent interviews
D. date when Authorised Person’s (HV) duties were accepted
E. record of personal switching including times and dates

F. a record of the Authorising Engineer’s (HV) review signed by the Authorising Engineer
(RV)

Operational procedures manual (OPM)

8.14. For each site for which Authorised Persons (HV) have been appointed, a folder entitled
“Operational procedures manual” should be prepared. Note that this may constitute several
files.

8.15. The folder should be clearly and indelibly marked with the name of the site, location, system
or installation to which it refers and should be kept in the lockable document cabinet when
not in use.

8.16. An electronic version of the OPM should constitute the same details as a hard-copy/ folder
OPM. This should be agreed with the Electrical Safety Group (ESG) and supported by the
Authorising Engineer (HV). A document should be available detailing the file location(s) for
the digital information.

8.17. The OPM should contain, in separate sections, a copy of each of the following:

A. the healthcare organisation’s letter of appointment and certificate of appointment issued
to the Authorised Person (HV), or a contractor’s Authorised Person (HV)

B. the healthcare organisation’s letter of appointment issued to the Authorising Engineer
(HV)
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C. certificate of appointment issued to a Competent Person (HV), or - for the contractor’s
Competent Person (HV) - a register of Competent Persons (HV) including details and
dates of training, issue dates and review dates of certificates

D. Risk Assessment Method Statements (RAMSs) for any maintenance and inspections on
HV equipment

E. the site switchgear and transformer (S&T) schedule detailing the manufacturer, type,
serial numbers, protection settings, maintenance dates and frequency of maintenance
completed/ expected

F. the site discrimination/ protection study and a log of actions taken as a result of
alterations to the system

G.an index of the current as-installed drawings of the electrical system(s) indicating
substation locations

H. a log of received and cancelled defect notifications and the actions taken

I. inspection report and details of any remedial work undertaken in connection with a defect
notification

J. demarcation agreements with other organisations
K. demarcation agreements with contractors and/ or a Distribution Network Operator (DNO)

L. any operational agreements with a third party, including a DNO control, operation and
maintenance agreement (COMA)

M.the original copy of every approved and completed safety programme, isolation and
earthing diagram and cancelled permit-to-work/ sanction-for-test including any completed
and subsequently not used. All should be clearly identified in date order within the OPM
and recorded in the HV site logbook

N. details of protective equipment, test equipment and portable earthing equipment kept
within the establishment, including specifications, operators’ or users’ instructions,
maintenance instructions and, where appropriate, calibration records

0. audits carried out in accordance with this SHTM and associated action plans
P. valid standing operating procedures and local house rules
Q. current copy of the electrical safety policy

R. any other document deemed relevant by the Authorising Engineer (HV) and Authorised
Person (HV)

8.18. Each document added to a section of the OPM should be sequentially numbered.

8.19. Documents in the OPM should be retained for a period of three years after the date of their
cancellation or termination and thereafter archived.
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8.20. The OPM should also contain a reference copy of the current edition of SHTM 06-03,
Electricity at Work Regulations and any standards associated with the installation (or details
of where the electronic version is accessible).

Operating and maintenance manuals

8.21. For each geographical area of responsibility for which Authorised Persons (HV) have been
appointed, one or more folders/ electronic files titled "operating and maintenance manual"
should be prepared for each site.

8.22. The folder should be clearly labelled with the name of the site, location, system, installation
or equipment to which it refers and kept in the lockable document cabinet when not in use.

8.23. The folder as a minimum should contain:

A. manufacturers’ maintenance and operating instructions for each type of high voltage
distribution S&Ts installed in the system or installation, with test certificates and relevant
records

B. a copy of any action taken to remediate equipment following the issue of any current
defect notifications National Equipment Defect Reporting Scheme (NeDeRS), dangerous
incident notification (DIN) or suspension of operating practice (SOP) applicable to any
equipment installed in the system or installation

C. a copy of the current “as-installed” drawings of the system(s)

D. details of the maximum system fault levels and any changes to them (informed by the
DNO)

E. the details of fuse-link type and ratings, relay settings and protection settings

8.24. An electronic version of the manual should include the same details as a hard-copy folder.

Maintenance records

8.25. All maintenance records are of value in establishing the frequency of maintenance.
Therefore, a careful note should be taken of relevant items each time maintenance is
performed.

8.26. Electronic records of all documentation should be recorded and maintained.

8.27. The site S&T schedule should be updated when new equipment is installed and
commissioned and should contain at least the following information:

A.the manufacturer’s details including nameplate particulars of the equipment installed, its
serial number, the manufacturer’s order number (if known) and the date of installation

B. location of the manufacturer's manual and list of recommended spares
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C. dates of last maintenance operations and note of the operation counter reading at that
time (if fitted) or an estimate of the number of operations

D. the type of maintenance carried out and the date when the next expected maintenance is
due

E. records of any findings where the condition of the equipment varied from the expected,
the action taken and the condition of important components when the equipment was put
back in service

F. any special safety requirements, relating to the operation of installed equipment

8.28. Every significant fault or breakdown should be recorded and analysed with a view to taking
action to prevent its recurrence.

Safety documentation

8.29. Prior to any planned works or tests being carried out, the Duty Authorised Person (HV)
should obtain all the necessary RAMS from contractors for review.

8.30. A permission for disconnection should be obtained and signed by the person in charge of
the area to be affected prior to the execution of any planned work.

8.31. On completion of all works, all the associated documentation (for example, RAMS,
permission for disconnection) should be retained in the OPM with the corresponding safety
documentation.

8.32. In instances where it is deemed appropriate, the Authorising Engineer may, in the absence

of a countersigning signatory Authorised Person (HV), countersign safety documentation.

8.33. If electronic safety documents are used/ to be used, then they should match the templates
in Appendix B. Authorisation should be given by the ESG and the Authorising Engineer
(HV) if electronic safety documents are used/ to be used.

Isolation and earthing diagram

8.34. All original copies of completed isolation and earthing diagrams should be retained in the
OPM for three years following the date of implementation.

8.35. The duplicate of the isolation and earthing diagram should remain in the pad.

8.36. An isolation and earthing diagram should be prepared before any permit-to-work or
sanction-for-test is issued. The isolation and earthing diagram should indicate the safety
arrangements that should be implemented at the points-of-isolation and the place/ point of
work to make the equipment safe for the execution of the work or test.
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8.37. The isolation and earthing diagram should be printed in black on pale-green paper. It should
have an original and a duplicate of each page, and each page of a diagram should bear the
same pre-printed serial number. Pads of numbered forms should be used in sequence.

Content of isolation and earthing diagram

8.38. An isolation and earthing diagram should show:

A.the name, signature and date of the originating Authorised Person (HV)

B. the name, signature and date of the countersigning Authorised Person (HV)

C. the serial number and date of the safety programme and permit-to-work/ sanction-for-test
D. the purpose of the proposed work or test

E. the equipment that the proposed sequence of operations will make safe for the work or
test to be undertaken

F. a sketch including:
a. the cables and equipment to be worked on or tested
b. the points-of-isolation where safety locks and caution signs are fitted
c. the points-of-earthing where safety locks are fitted
d. the points-of-work or test including additional earths

e. any danger signs fitted

Implementing the isolation and earthing diagram

8.39. The Duty Authorised Person (HV) should note on the original copy of the isolation and
earthing diagram the serial numbers of the safety programme, permit-to-work or sanction-
for-test to enable them to be cross-referenced.

8.40. The Duty Authorised Person (HV) should show the isolation and earthing diagram to the
Competent Person (HV) indicating the safety arrangements at the points-of-isolation and
earthing at the point(s) of the work or test. The Competent Person (HV) should initial the
document to indicate an understanding of the safety arrangements in place.

8.41. The isolation and earthing diagram should then be attached to the permit-to-work or
sanction-for-test before being issued.
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On completion of the work or test

8.42. On completion, the original isolation and earthing diagram should be placed in the OPM,
with the corresponding cancelled permit or sanction-for-test, safety programme and relevant
documents.

8.43. If the Competent Person (HV) has lost the original of the isolation and earthing diagram, the
loss should be recorded in the HV site logbook by the Duty Authorised Person (HV). The
Competent Person (HV) should countersign the duplicate to confirm the loss of the original.

Safety programme

8.44. All original copies of completed safety programmes should be retained in the OPM for three
years following the date of implementation.

8.45. The duplicate of the safety programme should remain in the pad.

8.46. Before any permit-to-work or sanction-for-test is issued, a safety programme, detailing the
intended sequence of safety operations to be performed to make the equipment safe for the
execution of the work or test, should be prepared.

8.47. A safety programme should be printed in black on pale-green paper. It should have an
original and a duplicate of each page, and each page of the safety programme should bear
the same pre-printed serial number of the first page. Subsequent serial numbers should be
crossed out.

8.48. Pads of numbered forms should be used in sequence.
Content of the safety programme

8.49. The safety programme should be completed in duplicate by the Duty Authorised Person
(HV) who will be responsible for issuing the permit-to-work or sanction-for-test and should
indicate:

A. confirmation, where applicable, that prior notification has been given to persons and/ or
departments who will be affected by the proposed operations and that contingency plans,
where required for critical care areas, can be implemented in an emergency

B. the name and signature of the originating Duty Authorised Person (HV)
C.the name and signature of the countersigning Authorised Person (HV)
D. the date the countersigned programme is to commence

E. the purpose of the proposed work or test

F. the equipment that the proposed sequence of operations will make safe for the work or
test to be undertaken
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G.the sequence of operations to be undertaken up to and including the issue of a permit-to-
work or sanction-for-test

H. the location, including any name and identification code, at which each operation should
be performed

I. the identity of each item of equipment to be operated (this should be what is stated on
the local label on the switchgear or alternatively the generic type, manufacturer's name
and type reference)

J. the operation to be performed and the reason for the operation

K. any “items required” (for example, keys, locks, safety signs, protective equipment,
handles, document, and so on)

L. the requirement for an Accompanying Safety Person (HV) for a specific operation

M.any intended special instructions or safety measures to be included on the permit-to-work
or sanction-for-test

N. issue of permit-to-work or sanction-for-test

0O.the sequence of operations to be undertaken following the cancellation of the permit-to-
work, sanction-for-test or certificate of isolation and earthing up to and including
reinstatement of the system to normal operational status, including live voltage and
phasing tests

P. acceptance and relinquishing of a certificate of isolation from a third party in control of the
HV system, if applicable.

8.50. When a safety programme has been completed, if a countersignature is required, it should
be countersigned by another Authorised Person (HV) who has a detailed working
knowledge of the particular system involved.

Implementing the safety programme

8.51. Before commencing the sequence of operations detailed on the countersigned safety
programme, the Duty Authorised Person (HV) should confirm that the person(s)
responsible, inclusive of all clinical leads, for the day-to-day operational management of the
areas to be affected by the intended work or test are fully aware of the effect this will have
on the electrical supplies to the affected area.

8.52. The Duty Authorised Person (HV) should refer to the original of the safety programme while
carrying out the sequence of operations detailed on the programme. Subsequent pages of a
safety programme should bear the serial number of the first page. Subsequent serial
numbers should be crossed out.

8.53. The Duty Authorised Person (HV) should note on the original and duplicate copy of the
safety programme the date and time of each switching operation.
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8.54. The serial number of the isolation and earthing diagram, permit-to-work or sanction-for-test
should be entered on the safety programme.

Completion of the safety programme

8.55. On completion of the sequence of operations detailed on the safety programme, a summary
should be entered in the HV site logbook. This summary should include the safety
programme serial number, start and finish times, and reason.

8.56. On completion, the original safety programme should be retained in the OPM with the
corresponding permit, isolation and earthing diagram and relevant documents and be
retained for three years following the date of implementation.

Permit-to-work

8.57. A permit-to-work should be printed in black on pale-blue paper. It should have an original
and a duplicate page for part 1 and a single page for parts 2, 3 and 4. Each page of a
permit should bear the same serial number. Pads of numbered forms should be used in
sequence.

8.58. Only one pad of permit-to-work forms should be used for the geographical area for which an
Authorised Person (HV) has responsibility.

8.59. When not in use, the pads of permit-to-work forms should be kept in the lockable document
cabinet in the Authorised Person’s (HV) office.

Issue and acceptance of a permit-to-work

8.60. A permit-to-work should not be issued for any item of equipment, installation or system for
which an existing permit-to-work remains valid, nor for any installation which is within an
area for which a limitation-of-access exists unless a risk assessment indicates that it is safe
to do so.

8.61. Except where an Authorised Person (HV) is to undertake the work personally, permits-to-
work should be issued only to a Competent Person (HV).

8.62. Duty Authorised Persons (HV) undertaking tasks requiring a permit-to-work to be issued to
themselves should have the document issued by another site-certified Authorised Person
(HV). The Authorised Person (HV) receiving the safety document then becomes the
Competent Person (HV).

8.63. Permits-to-work with the isolation and earthing diagram attached should be issued at the
location of the work to be undertaken. The issue and cancellation of every permit should be
recorded in the HV site logbook.

8.64. Before offering a permit-to-work to a Competent Person, the Authorised Person (HV)
should:
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A. physically identify by marking clearly to the Competent Person (HV) the equipment to be
worked on

B. show the Competent Person (HV) the safety arrangements at the points of isolation and
point of work indicated on the isolation and earthing diagram. The Competent Person
(HV) should initial the isolation and earthing diagram to confirm their understanding

C. ensure the Competent Person (HV) is aware of the exact extent of the work to be
undertaken

D. draw the attention of the Competent Person (HV) to any special instructions or safety
measures noted in part 1 of the permit

E. demonstrate to the satisfaction of the Competent Person (HV) that the equipment is dead
and safe to work on

8.65. Alternatively, the Duty Authorised Person (HV) should remain with, and supervise, the
Competent Person (HV) until conductors have been made accessible to a suitable voltage
test indicator and the equipment confirmed dead to the satisfaction of the Competent
Person (HV) before the work proceeds.

8.66. Exceptionally, for HV equipment where it is not practical to prove the equipment dead
before issuing a permit-to-work, the Duty Authorised Person (HV), having issued the permit,
should remain with and supervise the Competent Person (HV) until conductors have been
made accessible to a suitable HV potential indicator (or voltage test indicator for proving
dead at the LV conductors of a HV transformer). The Duty Authorised Person (HV) is then,
without any delay, to confirm the equipment dead by means of an approved voltage testing
device, which should be checked for correct operation before and after use before allowing
the Competent Person (HV) to assume control of the work.

8.67. Before the permit-to-work is accepted, the Competent Person (HV) - having understood the
work to be undertaken and being prepared to carry it out - should sign to accept any special
instructions or safety measures noted in the permit and should complete and sign parts 1
and 2.

8.68. The Duty Authorised Person (HV) retains the duplicate of part 1 with parts 2, 3 and 4 in the
permit pad.

8.69. After accepting the permit-to-work and the Competent Person’s (HV) key to the safety key-
box, the Competent Person (HV) becomes responsible for personally supervising or
undertaking the defined work.

8.70. The Competent Person (HV) should not leave the location of the work or undertake other
work or tests while the defined work is in progress.

8.71. During any temporary absence of the Competent Person (HV) from the location of the work,
the work should be suspended and adequate safety precautions taken until the work is
resumed on the return of the Competent Person (HV).
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Cancellation of the permit-to-work

8.72. Having completed the work, withdrawn all persons, materials, instruments and tools from
the location of the work and advised all persons associated with the work that it is no longer
safe to work on the equipment, the Competent Person (HV) should complete and sign part
3 of the permit retained in the pad, and return the original of part 1 to the Authorised Person
(HV).

8.73. Where the work has been suspended, the same procedures apply, but in addition the
Competent Person (HV) confirms that the equipment has been made safe pending the
issue of another permit-to-work or sanction-for-test from the Duty Authorised Person (HV).

8.74. Upon completion of the work, the Duty Authorised Person (HV) should check that the work
has been satisfactorily completed and that the equipment is safe to return to an operational
state.

8.75. The Duty Authorised Person (HV) should then cancel the permit by marking the original part
1 as “cancelled” and storing it in the OPM and completing and signing part 4 of the permit
retained in the pad.

8.76. On completion, the original permit should be retained in the OPM with the corresponding
safety programme, isolation and earthing diagram and relevant documents and be retained
for three years following the date of implementation. The duplicate page should be retained
in the pad.

8.77. If the Competent Person (HV) has lost the original of part 1 of the permit, the loss should be
recorded by the Duty Authorised Person (HV) in part 4 of the permit in the pad and in the
HV site logbook.

8.78. The Competent Person (HV) should countersign part 4 to confirm the loss of the original.
The loss of a permit should be reported to the Authorising Engineer (HV).

8.79. Completed pads of permit forms should be retained in the lockable document cabinet for
three years after the date of cancellation of the last permit issued from the pad.

Sanction-for-test

General

8.80. A sanction-for-test should be issued by an Authorised Person (HV) to a Competent Person
(HV) before any testing of equipment at high voltage begins.

8.81. A sanction-for-test should be printed in black on pale-yellow paper. It should have an
original and a duplicate page for part 1 and a single page for parts 2, 3 and 4. Each page of
a sanction-for-test should bear the same serial number. Pads of numbered forms should be
used in sequence.
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8.82.

8.83.

8.84.

8.85.

8.86.

8.87.

8.88.

8.89.

8.90.

Only one pad of sanction-for-test forms should be used for each geographical area for
which an Authorised Person (HV) has responsibility.

When not in use, the pads of sanction-for-test forms should be kept in the relevant lockable
document cabinet in the Authorised Person’s (HV) office.

Issue and acceptance of sanction-for-test

A sanction-for-test should not be issued for any item of equipment, installation or system for
which an existing sanction-for-test and/ or permit-to-work remains valid, nor for any
equipment which is within an area for which a limitation-of-access exists unless a risk
assessment indicates that it is safe to do so.

Except where an Authorised Person (HV) is to undertake the work personally, sanctions-for-
test should be issued only to Competent Persons (HV).

Duty Authorised Persons (HV) undertaking tasks requiring a sanction-for-test to be issued
to themselves should have the document countersigned by another site-certified Authorised
Person (HV). The Duty Authorised Person (HV) then becomes the Competent Person (HV).

Sanctions-for-test should be issued at the location of the work to be undertaken. The issue
and cancellation of every sanction-for-test should be recorded in the HV site logbook.

Before offering a sanction-for-test to a Competent Person (HV), the Authorised Person (HV)
should:

A. physically identify by marking to the Competent Person (HV) the equipment on which the
test is to be undertaken

B. show the Competent Person (HV) the safety arrangements at the points of isolation and
point of test indicated on the isolation and earthing diagram. The Competent Person (HV)
should initial the isolation and earthing diagram to confirm their understanding

C. ensure the Competent Person (HV) is aware of the extent of the test to be undertaken

D. draw the attention of the Competent Person (HV) to any special instructions or safety
measures noted in part 1 of the sanction-for-test

E. demonstrate to the satisfaction of the Competent Person (HV) that the equipment is dead
and safe to test

The Competent Person (HV) should sign the receipt for the sanction-for-test to allow the
work to proceed.

Exceptionally, for high voltage equipment where it is not practical to prove the equipment
dead before issuing a sanction-for-test, the Duty Authorised Person (HV), having issued the
sanction, should remain with and supervise the Competent Person (HV) until conductors
have been made accessible to an approved HV potential indicator (or voltage test indicator
for proving dead at the LV conductors of a HV transformer). The Duty Authorised Person
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(HV) is then to confirm the equipment dead before allowing the Competent Person (HV) to
assume control of the test.

8.91. Before the sanction-for-test is accepted, the Competent Person (HV) - having understood
the test to be undertaken and being prepared to carry it out - should sign to accept any
special instructions or safety measures noted in the sanction-for-test and should complete
and sign parts 1 and 2.

8.92. The Duty Authorised Person (HV) retains the duplicate of part 1 with parts 2, 3 and 4 in the
sanction-for-test pad.

8.93. After accepting the sanction-for-test, the Competent Person (HV) becomes responsible for
personally supervising or undertaking the defined test.

8.94. The Competent Person (HV) should not leave the location of the test or undertake other
work or tests while the defined work is in progress.

8.95. During any temporary absence of the Competent Person (HV) from the location of the test,
the test should be suspended and adequate safety precautions taken until the test is
resumed on the return of the Competent Person (HV).

Cancellation of the sanction-for-test

8.96. Having completed the test, withdrawn all persons, materials, instruments and tools from the
location of the test, and advised all persons associated with the test that it is no longer safe
to work on or test the equipment, the Competent Person (HV) should complete and sign
part 3 of the sanction retained in the pad, and return the original of part 1 to the Authorised
Person (HV).

8.97. Where the test has been suspended, the same procedures apply, but in addition the
Competent Person (HV) confirms that the equipment has been made safe pending the
issue of another sanction-for-test or permit-to-work from the Duty Authorised Person (HV).

8.98. Upon completion of the test, the Duty Authorised Person (HV) should check that the test
has been satisfactorily completed and that the equipment is safe to return to an operational
state.

8.99. The Duty Authorised Person (HV) should then cancel the sanction-for-test by marking the
original part 1 as “cancelled” and storing it in the OPM and completing and signing part 4 of
the sanction-for-test retained in the pad.

8.100. On completion, the original sanction-for-test should be retained in the OPM with the
corresponding safety programme, isolation and earthing diagram and relevant documents
and be retained for three years following the date of implementation. The duplicate page
should be retained in the pad.
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8.101. If the Competent Person (HV) has lost the original of part 1 of the sanction-for-test, the loss
should be recorded by the Duty Authorised Person (HV) in part 4 of the sanction in the pad
and in the HV site logbook.

8.102. The Competent Person (HV) should countersign part 4 to confirm the loss of the original.
The loss of a sanction-for-test should be reported to the Authorising Engineer (HV).

8.103. Completed pads of sanction-for-test forms should be retained in the lockable document
cabinet for three years after the date of cancellation of the last sanction-for-test issued from
the pad.

Limitation-of-access

8.104. In an area or location that is normally under the control of the Authorised Persons (HV) for
electrical safety reasons, a limitation-of-access may be issued by the Authorised Person
(HV) for any specified task other than one for which a sanction-for-test or permit-to-work is
required.

8.105. A limitation-of-access should be printed in black on buff paper.

8.106. It should have an original and a duplicate page for part 1 and a single page for parts 2, 3
and 4. Each page of a limitation-of-access should bear the same serial number. Pads of
numbered forms should be used in sequence.

8.107. Only one pad of limitation-of-access forms should be in use for each geographical area for
which an Authorised Person (HV) has been appointed.

8.108. When not in use, the pads of limitation-of-access forms should be kept in the lockable
document cabinet.

Issue and acceptance of limitations of access

8.109. A limitation-of-access may be offered to a person of any discipline or specialism who is
competent to personally execute the work or to supervise the execution of the work by
others.

8.110. Before issuing a limitation-of-access, the Duty Authorised Person (HV) should positively
identify the scope and limits of the work to be carried out and the physical extent of the work
at the location.

8.111. Alimitation-of-access should be issued at the place where the work is to be undertaken.
The issue and cancellation of every limitation-of-access should be recorded in the HV site
logbook.
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8.112. Before offering a limitation-of-access to the person carrying out the specified tasks, the
Authorised Person (HV) should:

A.accompany and show that person the location where the work should be undertaken

B. confirm with that person who is carrying out the specified tasks in detail the exact extent
of the work activities to be undertaken, including the scope and limits

C.indicate to the that person all items of live electrical equipment in or adjacent to the
working area that should be identified by danger signs

D. draw to the attention of that person any special instructions or safety measures noted in
part 1 of the limitation-of-access, and indicate the safety measures that have been
applied by the Authorised Person (HV)

8.113. Before accepting a limitation-of-access, the person carrying out the specified tasks - having
understood the scope, extent and limits of the work to be undertaken, and being prepared
to undertake it - should sign to accept any special instructions or safety measures noted in
part 1 and should complete and sign parts 1 and 2. The Duty Authorised Person (HV)
retains the duplicate pages of part 1 with parts 2, 3 and 4 in the limitation-of-access pad.

8.114. On accepting the limitation-of-access, that person (now the recipient) becomes responsible
for undertaking or supervising the work for which the access is required.

8.115. The recipient of the limitation of access should not leave the location of the work or
undertake any other activities while the work is in progress.

8.116. A limitation-of-access should be issued at the location of the work to be undertaken. The
issue and cancellation of every limitation-of-access should be recorded in the HV site
logbook.

8.117. Provided that a risk assessment indicates that it is safe, a limitation-of-access may be
issued for work to be undertaken in an area or location containing an item of equipment for
which a permit-to-work remains valid.

8.118. A limitation-of-access should not be issued for any area for which a sanction-for-test
remains valid or where a HV enclosure has been set up.

8.119. Where practicable, all items of live equipment at the location should be cordoned off from
the working area covered by a limitation-of-access for the duration of the work. This should
be achieved by temporary barriers, comprising, as a minimum, no-entry warning tape or
equivalent prominent markers.

8.120. Danger signs should be prominently displayed on all items of live electrical equipment at
and adjacent to the location to which the limitation-of-access applies and while it remains
valid.
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8.121.  During the period the limitation-of-access remains valid, the Duty Authorised Person (HV)
should arrange for the area involved to be inspected at the end of each working period or
day to ensure that:

A. any flammable or hazardous materials introduced into the area during the work activity
are removed when the activities cease at the end of each working period or day

B. emergency escape routes, emergency exits and access to essential electrical equipment
have not been obstructed

Cancellation of a limitation-of-access

8.122. Having completed the work, and having withdrawn all persons, materials, instruments and
tools from the working place, the recipient should complete and sign part 3 of the limitation-
of-access in the pad and return the original of part 1 to the Authorised Person (HV).

8.123. When the work has been completed, the Duty Authorised Person (HV) should check that
the location has been left in a clean and tidy condition and is secured against unauthorised
access.

8.124. The Duty Authorised Person (HV) should then cancel the limitation-of-access by marking
the original of part 1 as “cancelled” and completing and signing part 4 retained in the pad.
The duplicate pages of part 1 and the completed page of parts 2, 3 and 4 should be
retained in the pad.

8.125. If the Authorised Person (HV) decides to stop the work, the limitation-of-access should be
withdrawn and cancelled. The withdrawal should be noted in part 4 of the limitation-of-
access retained in the pad, and the reasons for the withdrawal and the actions taken should
be noted in the HV site logbook.

8.126. If the recipient has lost the original of part 1 of the limitation-of-access, the loss should be
recorded by the Duty Authorised Person (HV) in part 4 of the limitation-of-access in the pad
and in the HV site logbook.

8.127. The recipient should countersign part 4 to confirm the loss of the original. The loss of a
limitation-of-access should be reported to the Authorising Engineer (HV).

8.128. Completed pads of limitation-of-access forms should be retained in the lockable document
cabinet for three years after the date of cancellation of the last limitation-of-access issued
from the pad.
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9. Display of posters and safety signs

Display of posters

9.1. In each room containing high voltage electrical equipment, the following information should

be prominently displayed:
A. a poster showing an approved method of treatment for electric shock

B. the poster “Extracts from Scottish Health Technical Memorandum (SHTM) 06-03 Safety
Guidance” Shown in Appendix F

C. a schematic: a single line drawing of the whole site system indicating all HV and major
low voltage (LV) equipment in its normal functional state of operation (that is, switched
on—off). If the room contains equipment containing sulphur hexafluoride, a notice stating
this should be displayed

D. the Electricity at Work Regulations

9.2. Where the Management has control of the danger, the Authorised Person (HV) should carry

out an assessment to determine the requirement and location for the display of information
in connection with this SHTM. Information should be displayed permanently in suitable and
prominent positions.

9.3. Other information and posters to be displayed may include relevant health and safety

information.

Signhage - design specification

9.4. The warning signs shown in Figure 9.1 and Figure 9.2 should be designed to the

proportions given in the Electricity Safety, Quality and Continuity Regulations.

9.5. The design and colours of the signs should be to British Standard (BS) ISO EN 7010.

Colours should be to BS 5252 as follows:
A. yellow 08E51

B. blue 18E53
C.red 04E53
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Figure 9.1 - Warning sign (a)
( N

In event of emergency, contact:

DANGER OF DEATH
High Voltage

N\ J
Figure 9.2 - Warning sign (b)

DANGER OF DEATH

AN J/

9.6. Signs should be manufactured from laminated plastic or other similar non-metallic weather-

resistant material (thickness appropriate to the intended location and application).

9.7. Non-corrosive materials should be used when fixing permanent safety signs. Permanent

signs should not be fixed with adhesives.

9.8. Permanent safety signs should be securely and permanently fixed in accordance with the

paragraphs in this section.
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Display of permanent safety signs

9.9. Where a “gas flooding system” is installed in a substation or accommodation where high
voltage is present, a safety sign with appropriate text should be installed in a prominent
position.

9.10. A warning sign should be displayed on any pole that supports high voltage conductors or
equipment.

9.11. A warning sign and a notice identifying the installation should be displayed in a prominent
position, at every angle of approach, outside every substation and high voltage stand-by set
housing or enclosure to comply with table 11C of the Electricity Safety, Quality and
Continuity Regulations, which requires duty-holders to erect three types of notices at
substations:

A.one or more “danger of death” (see Figure 9.1 and Figure 9.2) safety signs complying
with Schedule 1 of the Regulations

B. a property notice (Figure 9.3) giving the unique identification number or location of the
substation and an emergency telephone number. Where several substations are located
within a single industrial site (for example within a large hospital campus), property
notices are still required for each substation for the benefit of infrequent visitors, including
staff or contractors, who may observe something untoward in the substation. Each
property notice must carry the name of the substation’s current owner or operator

C.where necessary, other signs commensurate with the risk of interference (for example,
“keep out” signs) The quantity, size and position of signs should be appropriate to the
risk of danger from interference at each location (see Figure 9.3 for a typical example,
which can be adapted for local conditions).

9.12. A notice giving the unique identification number or location of the substation should be also
displayed within the substation adjacent to the single line diagram.

May 2025 V2 Page 81 of 149




NHSScotland Assure SHTM 06-03 - Electrical safety guidance for high voltage systems

Figure 9.3 - Example of permanent sign

HV SUBSTATION tertsubstation reference

No admittance

CATITRY (YT PRl el PR U

Danger of death

Danger
11,000 volts

SF

(if appropriate) 6

Keep door locked

IN CASE OF EMERGENCY
CONTACT ESTATES DEPARTMENT
01111 666666 *

(* Insert specific location and emergency telephone number)

Display of temporary safety signs

9.13. All temporary signs should be provided with two 5 mm diameter holes for a suspension
cord. The holes should be 10 mm from the top edge and 30 mm from each end for 150 mm

wide signs, and 50 mm from each end for 200 mm wide signs.
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Note 39: Temporary signage can be sized to the installation with agreement of the
Authorising Engineer (HV). The position, quantity and physical dimensions of the sign
should be selected with regard to the circumstances in which it is used.

9.14. Temporary safety signs should be suspended from non-conducting cords and affixed and
removed only by the Duty Authorised Person (HV).

9.15. Caution signs (see Figure 9.4) should be prominently displayed and securely fixed at all
points-of-isolation before the start of, and for the duration of, any work or testing, and before
the issue of any permit-to-work or sanction-for-test.

Figure 9.4 - Caution sign (actual size: 200 x 100 x 1.5 mm white plastic)

CAUTION

PERSONS WORKING
ON EQUIPMENT

DO NOT

SWITCH ON

Danger signs (see Figure 9.5) should be prominently displayed on any equipment which
remains live and is adjacent to equipment to be worked on or tested before the start of, and
for the duration of, the work or testing, and before the issue of any permit-to-work or
sanction-for-test.

9.16. Danger signs (see Figure 9.5) should be prominently displayed so that they are visible from
every angle of approach to a high voltage enclosure before any testing at high voltage is
carried out and before the issue of, and for the duration of, any work or testing, and before
the issue of any permit-to-work or sanction-for-test.
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Figure 9.5 - Danger sign (actual size: 200 x 100 x 1.5 mm white plastic)

DANGER

LIVE ELECTRICAL
EQUIPMENT

DO NOT

TOUCH

Where work or testing is to be undertaken on any part of a multi-cubicle switchboard,
danger signs should be prominently displayed on the cubicles or compartments adjacent to
the part being worked on or tested. If the board has rear access, danger signs should be
similarly displayed at both the front and rear of the board. Reliance should not be placed on
the switchboard labelling when identifying parts at the rear of the board. Any discrepancies
found should be reported.

9.17. Danger signs should be prominently displayed on any equipment which is accessible, both
in or adjacent to the area which is the subject of the limitation-of-access, before the issue of
and for the duration of any limitation-of-access.

9.18. Point of work signs may be prominently displayed to indicate the point of work.
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A1

A2

A3

A4

A5

A.6

Appendix A Protective, test and earthing
equipment

Introduction

The Electricity at Work Regulations, Regulation 4(4), states that “any equipment provided
under these Regulations for the purpose of protecting persons at work on or near electrical
equipment should be suitable for the use for which it is provided, be maintained in a
condition suitable for that use and be properly used”.

The term “any equipment” has such a wide interpretation that it would be impossible,
because of the extensive variation and complexity of electrical equipment employed within
healthcare and personal social services premises, to identify the requirements for every
location. The list of equipment recommended in this Appendix, therefore, can only be an
indication of what is considered a minimum basic requirement, and is not exhaustive.

In some instances, expensive sophisticated proprietary equipment may be required or
considered justified; in others, very basic equipment costing only a few pounds will suffice,
and the Management will need to consider the individual requirements within its own
geographical area of control.

The quality of construction and maintenance of any equipment provided is as vital for
personal safety as the training and practical skills in its use. Where possible, items of
equipment should comply with an approved standard, for example British Standards (BS) or
European equivalent or electricity supply industry standards

Personal protective equipment (PPE)

Note 40: PPE should be used as a last resort. Wherever there are risks to health and safety
that cannot be adequately controlled in other ways, the Personal Protective Equipment at
Work Regulations require PPE to be supplied.

Appropriate personal protective equipment should be provided by the Management for
those person(s) under the direct appointment of the Management. Where contractors are
being employed, the responsibility for providing appropriate protective equipment will be
that of the contractor and take cognisance of any requirements identified in the safety
documents inclusive of risk assessments. It should be readily available at all times to those
who need it and have training in its use. It should be worn or used whenever necessary to
avoid danger and injury.

A PPE risk assessment together with an arc-flash risk assessment survey should be
completed to determine any protective equipment requirements. This should be recorded in
the Operational procedures manual (OPM).
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A7 Protective equipment should be suitable for the purpose and be provided by the
Management and its contractors. Protective equipment provided by the Competent Person
(HV) employed by a contractor may be used if the Duty Authorised Person (HV) agrees.
Such use should be recorded in the safety documents.

A.8 Protective equipment should be inspected by the user for visible defects before and after
use. Any suspect item is not to be used; suspect items should be reported to the Duty
Authorised Person (HV) who should consider its withdrawal and its replacement.

A9 Unless more frequent intervals are specified, a Duty Authorised Person (HV) should inspect
each item of safety equipment provided by the Management at least once a year for
defects, wear and tear and review of expiry date, taking remedial action where necessary,
including replacement of items which are damaged or have exceeded their expiry date.
These inspections should be recorded in the OPM and a register held of the equipment.

A.10 The sharing of PPE is not recommended. It is best practice for individuals to be equipped
with suitable PPE.

Test equipment

A1 The Duty Authorised Person (HV) should arrange for the necessary test equipment to be
available when required.

A.12 Test equipment should be inspected by the user for visible defects and to ensure that it is
functional and calibrated.

A.13 Unless more frequent intervals are specified, the Authorised Person (HV) should inspect
each item of test equipment provided by the Management at least once a year for defects
and should take remedial action where necessary. These inspections should be recorded in
the OPM.

A.14 The Authorised Person (HV) should ensure test equipment is maintained and, where
appropriate, recalibrated in accordance with the manufacturer's recommendations and
instructions.

A.15 Authorised Persons (HV) should maintain a register of in-house HV test equipment in the
OPM which includes the dates of inspections/ calibrations (see paragraph 8.17).

A.16 The location of protective equipment, test equipment and portable earthing equipment
should be prominently displayed adjacent to the working key cabinet.

A.17 Test equipment should only be used by person(s) trained/ qualified and competent in the
use of the equipment and authorised to use it by means of a safety document.
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A.18

A.19

A.20
A.21

A.22

A.23

Contractors’ test equipment

The inspection of contractors’ test equipment/calibration records should be provided to the
Duty Authorised Person (HV) as part of the Risk Assessment Method Statements (RAMS)
before work is carried out on site.

Protective equipment

Competent Persons and Authorised Persons should use appropriate protective equipment
when the circumstances require it. ltems of protective equipment held or used within a site
should comply with any relevant BSs and should be marked as CE or UKCA. (Some British
Standards may not be available for some of the items of protective equipment
recommended for example arc-flash clothing).

Reliance should not be placed on any single item of protective equipment.

The range of protective equipment that may be required for compliance with this guidance
at each site for which Authorised Persons (HV) have been appointed could include, but is
not limited to, the following items:

A.insulated hand-tools

B. insulated rubber boots

.insulated rubber gloves

.insulating rubber mats

. face shields (visors)

. insulating materials for temporary screening

.safety-belts and harnesses

I @@ M m O O

. cable-spiking equipment
I. cable-tracing equipment

J. arc flash clothing

The user of any item of protective equipment is responsible for carrying out a visual
inspection before and after use. If an item is found to be defective or unsafe it should be
reported to the Authorised Person (HV) as soon as possible.

All protective, test and earthing equipment must be stored, inspected, tested and, where
appropriate, calibrated in accordance with manufacturers’ recommendations.
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A.24 All protective, test and earthing equipment should be inspected by an Authorised Person
(HV) at intervals recommended by the manufacturer but not exceeding 12 months and the
results entered into the OPM. Any item of protective equipment found to be defective should
be destroyed and replaced.

Note 41: All protective equipment must be suitably rated for the voltage bands for which it is
being used.

Protective equipment covered by a British Standard

A.25 The following items of equipment are covered by the BS indicated:

A.insulated screwdrivers - BS 2559-3

B. insulated pliers - BS 3087-1

C.rubber gloves for electrical purposes - BS EN 60903

D. rubber mats for electrical purposes - BS EN 61111

E. face shields and visors - BS EN ISO 16321-1, BS EN ISO 18526-1 and BS EN 168

F. safety-belts and harnesses - BS EN 354; BS EN 355; BS EN 361; BS EN 362; BS EN
363; BS EN 364 and BS EN 365

A.26 Face shields and visors should provide protection against electrical flash, impact and
molten metal particles.

A.27 They should be available to persons who may be exposed to the effects of electric arcs, for
example when withdrawing fuses in older types of distribution cubicles, such as feeder
pillars.

A.28 Many types of safety-belts and harnesses are available, each intended for a particular
purpose. Safety-belts and harnesses manufactured to the relevant BS, and of the correct
type, should be available to persons working in insecure locations, for example on overhead
lines.

Protective equipment not covered by a British Standard

A.29 Cable spiking equipment in the form of an explosive cartridge-type must be operated in
accordance with manufacturers’ instructions by a suitably trained person. When using
cartridge-operated equipment on small cables, care must be taken where there is a danger
of severing the cable.
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A.30

A.31

A.32

A.33

A.34

A.35

A.36

A.37

A.38

A.39

Insulating material for temporary screening may be required when working on or near live
equipment or to separate isolated equipment from adjacent live equipment. Flexible
insulating material may be used to prevent breakdown between conductors during high
voltage tests. The material used should be suitable for the purpose. The material should be
cut and fixed, as necessary, to suit the particular task.

When using insulating rubber boots as part of a safety system, reliance is not to be placed
upon insulating rubber boots alone. There is a danger of metallic objects becoming
embedded in the soles without this becoming apparent during inspection.

Voltage test indicators

Authorised Persons and Competent Persons must prove equipment is dead by using a
voltage test indicator.

High voltage potential indicators and proving units should comply with the Energy Networks
Association’s (2012) ‘Engineering Recommendation G9 - Voltage testing devices’.
Extension rods, end adaptors, and other fittings should be available to suit the equipment
on which work is to be undertaken.

Low voltage test indicators should comply with the recommendations of the Health and
Safety Executive’s (HSE’s) Guidance Note ‘GS38: Electrical test equipment for use on low
voltage electrical systems’ and BS EN 61243-3. Test indicators for use on 230/415 V
systems should be suitable for use up to 500 V and should indicate a live supply down to 50
V. It should also be able to differentiate between alternating current (ac) and direct current
(dc).

Test indicators should be proved before and after use from a known supply, using
appropriately calibrated proving equipment.

Cable-locating devices

When selecting a cable-locating device for a particular task or location, refer to the
guidance given by the manufacturer or supplier of the cable-locating equipment.

Cable-locating devices should, as a minimum, be rugged and weatherproof to a minimum of
IP54, comply with the Electromagnetic Compatibility Regulations and be produced by BS
EN ISO 9001 accredited manufacturers.

A cable-locating device that combines all three principles of operation - hum detector
(power), radio frequency detector (radio) and transmitter/ receiver locator (signal generator)
- into one instrument should be selected.

No person should use cable-location and tracing devices unless they are competent to do
so, have been specifically trained in their use and hold a certificate issued by the instructor
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indicating the training has been successfully completed. Training in the use of cable
location and tracing devices should normally be given by the manufacturers of the
equipment, but alternatively it may be given by a Competent Person (HV) person(s) who
has been trained and certified by the manufacturers or an approved training provider as
being capable of delivering training to others. Training certificates should be held in the
OPM.

Earthing equipment

A.40 HV cables and equipment may be earthed by using integral or portable proprietary earthing
devices operating within the equipment enclosure on which the earth is to be applied. An
earthing device must be suitable for the use for which it is provided, be maintained in a
condition suitable for that use and be properly used.

A.41 Where no proprietary earthing device is available, equipment may be purpose-made. The
design must ensure that conductors are capable of carrying the prospective fault current for
the time required for back-up protective devices to operate (normally three seconds) without
creating danger or injury or damage to equipment.

Substation earthing

A.42 All earthing conductors and connections should be inspected at 12-monthly intervals,
special attention being given to the more vulnerable parts such as the final connection to
earth electrodes and other external parts of the earthing system.

A.43 The earthing systems should be tested annually in accordance with Scottish Health
Technical Memorandum (SHTM) 06-01 - ‘Electrical services supply and distribution’.

Recommendations for the inspection, test and recalibration of
protective, test equipment

A.44 Insulated hand tools should be supplied with a certificate stating that the tools have been
electrically tested.

A.45 Rubber gloves should be kept in a dark place where they will not be subjected to
mechanical or chemical damage. A container that is clean and free from grease and oil
should be provided solely for storing the gloves.

A.46 Before use, each glove should be examined inside and out by the user. Each finger of each
glove should be stretched by hand to ascertain that its mechanical strength is adequate. If
either of the gloves is damaged or defective, the pair should be destroyed and replaced.
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A.47 After each use, the gloves should be inspected by the Authorised Person for surface
defects or materials embedded in the surface. If any glove appears defective, the pair
should be destroyed and replaced.

A.48 Gloves that are used frequently should be tested at intervals not exceeding six months.
Gloves that are used infrequently should be retested after each use, or at intervals not
exceeding 12 months, whichever is the more frequent.

A.49 Gloves should be retested by the manufacturer or locally on equipment described in, and in
accordance with, the procedures set out in BS EN 60903.

A.50 Face shields should be examined by the user before and after use.

A.51 Belts and harnesses should be stored in a cool, dry place, not subjected to direct sunlight
and not subjected to unnecessary strain, pressure, excessive heat or humidity. The
equipment should also be kept free from contact with sharp implements, corrosive
substances and other possible causes of damage.

A.52 Where necessary, test equipment should be inspected and recalibrated at the intervals
recommended by the manufacturer. This should be a maximum of 12 months.

A.53 The schedule should incorporate:

A. routine maintenance proposals, based on periodic inspections supplemented at more
extended intervals with operational checks and examination as required

B. post-fault maintenance, which should be determined by consulting the manufacturer’s
handbook and by past experience

Fire extinguisher installation and equipment

A.54 Inspections and checks should be made in accordance with BS 5306 and Firecode
document SHTM 83.
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B.1
B.2
B.3
B.4
B.5
B.6
B.7
B.8

Appendix B Safety documentation and model

forms

Model form numbers

Isolation and earthing diagram
Safety programme

Permit-to-work

Limitation-of-access
Sanction-for-test

Logbook

Certificate of boundary demarcation

Transfer of control certificate
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Figure B.1 - Isolation and earthing diagram

Serial No | 06/

Isolation and earthing diagram
(Complete precisely and legibly in BLOCK CAPITALS)

Safety programme no
Permit-to-work/Sanction-for-test no

Purpose of proposed work/test

Equipment which the proposed sequence of operations will make safe to work on/test

Sketch of isolation and earthing arrangements

Competent Person's initials

Authorised Person
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NHSScotland Assure

Figure B.2 - Safety programme
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Figure B.3 -

SerialNo |06/ Location

Permit-to-work

— Permit-to-work
(Complete precisely and legibly in BLOCK CAPITALS)

Part 1: Issue

== -« I o PPN
| hereby declare that it is safe to work on the following electrical equipment which has been made
dead, isolated from all live conductors and, in the case of high voltage equipment, is connected to
earth:

All other electrical equipment is dangerous to work on

The system is
isolated and
safety locks and
caution signs
fitted at

The equipment is
and safety locks
fitted at

Danger signs
are posted

Other precautions
taken are

The following
work shall be
carried out

Authorised Person Received by

SIGNed..eeensesenssensrssererenee DAL oot SIGNEU. e euererrsanerissesasnsesssssrssessasnsnsssserasassssesanass

May 2025

Original (blue) copy to HTM 08-02/03 PW1 Ver 1.0
White copy to
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Serial No |06/ Location

Permit-to-work
(Complete precisely and legibly in BLOCK CAPITALS)

Part 1: Issue

LR TU T+ N o OO
| hereby declare that it is safe to work on the following electrical equipment which has been made
dead, isolated from all live conductors and, in the case of high voltage equipment, is connected to
earth:

All other electrical equipment is dangerous to work on

The system is
isolated and
safety locks and
caution signs
fitted at

The equipment is
earthed and
safety locks fitted
at

Danger signs
are posted

Other precautions
taken are

The following
work shall be
carried out

Authorised Person Received by
Signed.......cccoecvvveveeee. Daten SN ..o

Original {blue) copy to HTM 06-02/03 PWA1 Ver 1.0
White copy to

May 2025 V2 Page 96 of 149




NHSScotland Assure SHTM 06-03 - Electrical safety guidance for high voltage systems

Back — copy

Part 2: Receipt

| hereby declare that | accept responsibility for carrying out work on the electrical equipment as
detailed on this permit-to-work and that no attempt will be made by me or by persons under my
control to work on any other electrical equipment | have been shown and have initialled arrangements
on the isolation and earthing diagram.

b= o = o S RSERN 1 |11 f I 11 1 (= SO OO

TIMIE oo eeenreneeseinneeeeenmenns BB oottt e et e e nr e enne

Part 3: Clearance

| hereby declare that the work for which this permit-to-work was issued is now suspended/completed*
and that all persons under my charge have been withdrawn and warned that it is no longer safe to
work on the electrical equipment specified on this permit-to-work and that all gear, tools etc have been

removed.
b o =T SR 1 |11 f T 11 1 (= OO OO
TIME e eeeeeernenneeeenesssmennmmnenennnnes DBLB e

* Delete as appropriate

Part 4: Cancellation

This permit-to-work is hereby cancelled. The original has been returmed to me and cancelled in the
presence of the signatory to Part 3.

Signed e PIINEN@ME e

TIMIE Lo ceeieeeeseieeeneeisens DATB e
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Figure B.4 - Limitation-of-access

Serial No |06/ Location

— Limitation-of-access
(Complete precisely and legibly in BLOCK CAPITALS)

1. This form must not be used for work on electrical equipment for which an electrical permit-
to-work or sanction-for-test is required.

2. On completion of the work, the holder must surrender this limitation-of-access as directed
for cancellation, after which no work shall be done.

Part 1: Issue
LT I (o U TSSO U PTPROTOTY
in the employ of .. . .. being competent to carry out the specified tasks, is
hereby given permlssmn to carry out the wnrk described below:
Location
Work
No other work shall be carried out

Remarks

Authorised Person Received by

Signed......ccovueemreraennnnnne DML =T T =1 .

anwal (buff) copy to HTM 06-02/03 LOAT Ver 1.0
hite copy to
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Serial No |06/ Location

Limitation-of-access
(Complete precisely and legibly in BLOCK CAPITALS)

1. This form must not be used for work on electrical equipment for which an electrical permit-
to-work or sanction-for-test is required.

2. On completion of the work, the holder must surrender this limitation-of-access as directed
for cancellation, after which no work shall be done.

Part 1: Issue
L0 -« I o T
in the employ of .. . being competent to carry out the specified tasks, is
hereby given permlssmn to carry oul Ihe wurk described below:
Location
Work
No other work shall be carried out

Remarks

Authorised Person Received by

Signed.......ccoceemeeeceeneee. DAt =TT 1T TSP

Oliqma! (buff) copy to HTM 06-02/03 LOA1T Ver 1.0
hite copy to
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Back - copy

Part 2: Receipt

| hereby declare that | accept responsibility for carrying out work in accordance with this limitation-
of-access and no other work will be done by me or the persons under my charge at the location
referred to in Part 1 of this document.

SIGNEA e eee e emmmeneeeeeee PAMEN@ME L
(being the person to whom this form is issued)

Part 3: Clearance

| hereby declare that the work for which this limitation-of-access was issued is now suspended/
completed* and that all persons under my charge have been withdrawn.

Signed ... PHINERAME L

LT Date ..o
* Delete as appropriate

Part 4: Cancellation

This limitation-of-access is hereby cancelled. The original has been returned to me and cancelled in
the presence of the signatory to Part 3.

Signed ..o PTIMEN@ME e

13T ST B - (- OO URO SR
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Figure B.5 - Sanction-for-test

Serial No |06/ Location

— Sanction-for-test
(Complete precisely and legibly in BLOCK CAPITALS)

Part 1: Issue

ISSUBE B0 ..t et e b et ene b et ee e
The following high voltage equipment has been made safe in accordance with Health Technical
Memorandum 06-03 for the testing described on this sanction-for-test:

All other electrical equipment is dangerous to work on

The system is
isolated and
safety locks and
caution signs
fitted at

The equipment is
earthed and
working locks
fitted at

Danger signs
are posted at

Other precautions
taken are

The following
test(s) shall be

carried out
(Issued by) Authorised Person (Received by) Competent Person
Signed. ..o eeemerresereneees DB Signed......coesereremsmrrnnees DA e

Original (yellow) copy to HTM 06-02/03 SFT1 Ver 1.0
White copy to
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Serial No |06/ Location

Sanction-for-test
(Complete precisely and legibly in BLOCK CAPITALS)

Part 1: Issue

LS BB B0 .o e et n et en e
The following high voltage equipment has been made safe in accordance with Health Technical
Memorandum 06-03 for the testing described on this sanction-for-test:

All other electrical equipment is dangerous to work on

The system is
isolated and
safety locks and
caution signs
fitted at

The equipment is
earthed and
working locks
fitted at

Danger signs
are posted at

Other precautions
taken are

The following
test(s) shall be

carried out
(Issued by) Authorised Person (Received by) Competent Person
Signed....oeovcecnvceee. Date Signed.....occoeveevvevceee Date

Original (vellow) copy to HTM 06-02/03 SFT1 Ver 1.0
‘White copy to
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Back - copy

Part 2: Receipt

I hereby declare that | accept responsibility for carrying out the testing of the electrical equipment as
detailed on this sanction-for-test and that no attempt will be made by me or by persons under my
control to test any other electrical equipment | have been shown and have initialled arrangements
on the isolation and earthing diagram.

SIGNEd ...ovcceeeceerresen s sensasserssasmenssassesssesnsnseses PTIETTAITIE Lottt e

Part 3: Clearance

| hereby declare that the test for which this sanction-for-test was issued is now suspended/
completed* and that all persons under my charge have been withdrawn and warned that it is no
longer safe to work on the electrical equipment specified on this sanction-for-test and that all gear,
tools eic have been removed.

Signed ..o PINEMAME e

= B - | - SO O T U POOTT
* Delete as appropriate

Part 4: Cancellation

This sanction-for-test is hereby cancelled. The original has been returned to me and cancelled in the
presence of the signatory to Part 3.

Signed ..ooocecceeieseeeeee. PINEMAME e

33U B - - SO
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Figure B.6 - Logbook

Signature of

whaom Authorised

issued

HTM 06-02/03 LB1 Ver 1.0

Safety

and isolation | document

sernial no

Safety
and earthing | type and
diagram

programme

numbers

Logbook
Event or operation and reason

Circuit
ar switch
concerned

Location

Date | Time
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Figure B.7 - Certificate of boundary demarcation

HWV/LV Certificate of boundary demarcation
NHS Foundation Trust No.

Project MNo. Site name

1 Confirmation of demarcation and authorisation

This certificate of boundary demarcation (HV/LV) should only be used to provide formal documentary evidence of
demarcation across boundaries, where the operational responsibility of the system/equipment detailed below is passed
to a second party (different company) who will be responsible for the control of electrical danger under an electrical safe
system of work. This certificate must not be issued instead of a permit to work or any other safety document by either
party. The point of demarcation should be as formally agreed between the Trust's Duty Authorised Persons and the
Authorised Person of the contracting company and be detailed on the relevant jointly agreed demarcation diagram.
Danger signs should be affixed to adjacent live equipment/enclosures not included in the demarcation but forming part of
the equipment/system being handed over.

System or equipment to be handed over to the contracting company

Specific points of demarcation secured with demarcation caution signs at the following points

Danger signs posted at

As the Duty Authorised Person HV/LV responsible for the operation of the equipment described in Part 1 above, |
confirm that the work being undertaken satisfies the need for this boundary of demarcation to be issued.

Marme of AuthorisedPerson
(HW/LV) sanctioning this Signature Time & date Department Contact ted. no.
cartificate

2 Issue

As the Duty Authorised Person HV/LV responsible for the operation of the equipment descried in Part 1 above, | confirm
that operational responsibility is passed to the contacting company and that the boundary of demarcation has been
demonsirated to the Authorised Person HVILY of the contracting company. | undertake to ensure that no alterations
are made to the above arrangements until this certificate of boundary demarcation (HV/LV) is cancelled.

Mame of Authorisec Person
(HW/ILVjigsuing this certifica Sigratun Tirne & dat Departmern Contact tel. No

May 2025 V2 Page 105 of 149




NHSScotland Assure SHTM 06-03 - Electrical safety guidance for high voltage systems

3 RECEIPT AND DECLARATION

As the contracting Duty Autheorised Person HV/LV responsible for the safe systems of work, | accept this certificate of
boundary of demarcation (HW/LW) on the understanding that all work under my control will be carried out under an
electrical safe system of work and that no work should be carried out beyond the boundary of demarcation on
equipment/system not under my operational responsibility. | also fully understand and have signed the demarcation
diagram.

Mame of AuthorisedFerson
(HVILV) receiving this Signature Tirne & date Department Contact tel. no.
cerificate

4 Clearance

As the confracting Duty Authorised Person HV/LV responsible for the electrical safe system of work, | declare that all
safety documentation related to this certificate of boundary demarcation (HV/LV) has been cancelled, it is safe for this
boundary demarcation (HV/LV) to be cancelled and that all persons under my charge have been withdrawn and warned
that is it no longer safe to work on the system/equipment specified above.

Nameof Authorised Parson
(HVILV )elearing this cerlifical Signatur Time & dat Departmen Caontact tel. No

5 Cancellation

As the Duty Authorised Person (HV/LV) responsible for the operation of the equipment described in Part 1 above, |
acknowledge that the above boundary of demarcation is mo longer required and that any work on the above
equipment/system is now covered by the Trust's electrical HV/LV policy and electrical safe system of work.

Narmeof Authorised Person
{HWILV) cancelling this Signalure Time & date Department Contact tel. No.
certificate
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Figure B.8 - Transfer of control certificate

High voltage/Low voltage* electrical network
Transfer of control certificate

*Delete as appropriate

Part (a) Authorised Person’s details

3= TR
Althorisation: . HW LV e

Site address:

Part (b) Transfer of HV/LV system cantrol from to an appointed contractor

| being the above named Authorised Person HV/LV* hereby declare
that the control of part/all* of the HW/LV* system at the above-specified location and defined on
the attached signed and dated HV/LV* system diagram (control boundary points specified in
Part (c) of this transfer of control certificate) is now transferred to:

Print MAME ... being the contractor’s control person
employed by:

COMPENY MIIMIE. .

| also declare that there are no safety documents in issue on the transferred system and that |
have informed all relevant employees of and other contractors of this
control transfer.

Mo access to switching operation or work should take place on the transferred HV/LV system
without the consent of the above-named contractor's control person. At all stages, the above-
named contractor’s competent person will liaise with the Trust's Authorised Person if other
electrical systems will be affected.

Signed ... e TTUSE'S Authorised Person.

Receipt

| hereby declare that | accept responsibility for the control of the transferred HV/LV™ system as the
contractor's control person.

Signed ... ciiiieciiice...... Contractor's competent person
Time .o, Date......coviiieiininnns
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Part (c) Limits of control transfer Circuit Itern
substation/switchroom/equipment

Part (d) Transfer of control from the contractor to the trust

| hereby declare that | relinquish control of the transferred HV/LV* system. All persons employed by
the contractor have been informed and all issued safety documents have been cancelled.

Signed ..o Contractor's control person
TimeDate.. ....................

*Attach any modified system diagram (duly signed and dated) if there are any system alterations.

| hereby declare that | have resumed control of the above system and this transfer of control
certificate is cancelled (and have noted and understood any relevant alterations to the modified
system diagram provided above).

Signed ... Trust's Authorised Person HV/ILV*

* Delete as necessary
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Appendix C Model procedures and letters

Appointment procedure for an Authorising Engineer (HV)

C.1 It is the responsibility of the Designated Person to ensure that any person appointed as

Authorising Engineer is suitably qualified and adequately experienced to satisfy the
requirements of this Scottish Health Technical Memorandum (SHTM), which has been
compiled to support the Management in meeting its statutory obligations - to comply with
the requirements of the Electricity at Work Regulations for work on electrical equipment.

C.2 Before an Authorising Engineer is appointed, the Designated Person must be satisfied that
the prospective Authorising Engineer meets all the criteria set out in Paragraph 4.9 of this
guidance.

C.3 The appointment of an Authorising Engineer should be by an exchange of letters.

Figure C.1 - Model letter for appointing an Authorised Engineer (HV)

Dear (Name of prospective Authorising Engineer)

OFFER OF APPOINTMENT AS AUTHORISING ENGINEER (HV)

Being satisfied that you are suitably qualified and meet the requirements of
paragraphs 4.7-4.12 of Scottish Health Technical Memorandum 06-03:
‘Electrical safety guidance for high voltage systems’, | hereby offer you the
appointment of Authorising Engineer for to
undertake the duties set out in paragraphs 4.7— 4.12 of Scottish Health
Technical Memorandum 06-03: ‘Electrical safety guidance for high voltage
systems’ until further notice. However this appointment will be reviewed and
reconfirmed at three-yearly intervals.

Flease confirm your acceptance of this offer of appointment by signing and
returning fo me a copy of the attached letter.

Yours sincerely

(Designated Person)
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Figure C.2 - Model letter for accepting an appointment as an Authorised Engineer (HV)

Dear (Name of Designated Person)

ACCEPTANCE OF APPOINTMENT AS AUTHORISING ENGINEER (HV)

| acknowledge receipt of your letter dated offering me
appointment as an Authorising Engineer for

| confirm that, to the best of my knowledge, | satisfy the requirements for
appointment as an Authorising Engineer indicated in paragraphs 4.7— 4.12 of
Scottish Health Technical Memorandum 06-03: ‘Electrical safety guidance for
high voltage systems’.

| accept the responsibilities of the Authorising Engineer and will, to the best of
my ability, carry out the Authorising Engineer’s duties set out in Scottish Health
Technical Memorandum 06-03: ‘Electrical safety guidance for high voltage
systems’.

| note that | am required to attend an Authorising Engineer training course at
intervals not exceeding three years, an Authorised Person refresher course at
intervals not exceeding three years, and a fire-training course at intervals not
exceeding 12 months.

Yours sincerely,

(Authorising Engineer)

Copies to: Operational procedure manual
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Figure C.3 - Certificate of appointment Authorised Person (HV)

Healthcare organisation:

Certificate number:

Part 1 — Authorised Person details

Name:

Job Title:

Appointment type: new appointment/renewal/revised coverage®
*Delete as appropriate

Technical qualifications:

Qualification title Grade (if applicable) Dates

Previous Authorised Person experience: Yes/No*

Location Dates

Initial relevant training courses: (Authorised Person/first-aid/cable-tracing/cable-spiking)

Course Location Dates
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Part 2 - Authorised Person nomination:

| wish to nominate for appointment as an Authorised Person
(HV) for the High Voltage system(s), installation(s) at the location(s) listed below:

Location 1 (site)
Location 2 (site)
Location 3 (site)
Location 4 (site)
Location 5 (site)

Nominated by: (Designated Person)
Name:
Signed:

Date:

Part 3 = Authorising Engineer recommendation

| am satisfied that has the required qualifications, knowledge,
skills and experience to carry out the duties of Authorised Person (HV) for the HV system(s),
installation(s) and location(s) as per the nomination detailed in Part 2.

Voltage | Type of system or installation Location (site)
1 2 3 4 5

Ring distribution system
Radial distribution system
Single generating set installation

HV
Multiple generating set installation
Other (give details of any other HV systems
or installations):
Name:
Signed:
Date:
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Part 4 = Offer of appointment by Designated Person

Name of Authorised Person:

You are hereby offered appointment as an Authorised Person (HV) for the duties identified in
Health Technical Memorandum 06-03 - 'Electrical safety guidance for high voltage systems'
detailed in Part 2

Please confirm your acceptance of the appointment by completing Part 5 of this certificate.
Name:
Signed:

Date:

Part 5 — Acceptance of appointment by Authorised Person

| accept the appointment of Authorised Person (HV) for the system(s), installation(s) and
location(s) detailed in Part 2.

| acknowledge the receipt of this certificate as my authority to act whilst on duty as an
Authorised Person (HV) for the system(s), installation(s) and location(s) detailed in Part 2.

| note that whilst on duty as an Authorised Person (HV) | will be responsible for the practical
implementation and operation of Health Technical Memorandum 06-03 — ‘Electrical safety
guidance for high voltage systems'’ for the systems and installations for which | have been
appointed.

Name:
Signed:

Date:
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Part 6 — Appointment scope

This is to certify that [name] is appointed as an
Authorised Person (HV) for the purposes of the duties identified in Health Technical
Memorandum 06-03 — ‘Electrical safety guidance for high voltage systems’.

The appointment applies only to the locations and to the electrical systems and installations set
out in Part 2.

Restrictions (if any)

This certificate is valid until the last expiry date indicated below.

Issue date Expiry date Authorising Engineer signature

15 Issue

1%t Review
2™ Review
3 Review

Notes

Designated Person
Name:
Signed:

Date:

Authorised Person
Name:
Signed:

Date:

Part 7 = Refresher training record

Relevant refresher training courses attended: (Authorised Person/first-aid/cable-tracing/cable-
spiking)

Course Location Dates
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Figure C.4 - Appointment procedure for a Competent Person (HV)
Part 1 — Details of proposed Competent Person (HV)

Name:

Healthcare organisation/Company:

Job title:

Appointment type: new appointment/renewal/revised coverage*
*Delete as appropriate

Technical qualifications:

Qualification title Grade (if applicable) Dates

Details of previous electrical experience:

Location Dates

Relevant Training Courses: (e.g. Competent Person/first-aid/cable-tracing, City & Guilds)
Course Location Dates
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Part 2 - Proposed appointment (to be completed by Authorised Person HV)

| am satisfied that

has the required qualifications, knowledge, skills and experience to carry out the duties of
Competent Person (HV) for the HV systems for the location(s) detailed below:

1.
2.
3.
Systems and equipment:
a.
b.
C.
Duties:

To accompany any non-Competent Person when entering a high voltage substation or
enclosure for any purpose, except where that person is a Competent Person in possession of a
valid limitation-of-access safety document and to remain within the building until the work is
complete.

To carry out maintenance tasks within the building as directed by the Authorised Person (HV) in
accordance with HTM 06-03 but not on high voltage equipment unless issued with a permit-to-
work.

To trip high voltage switchgear in case of emergency.

(Add specific duties/restrictions if required)
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Part 3 - Offer of appointment by Authorised Person (HV)

Name of Competent Person:

You are hereby offered appointment as a Competent Person (HV) for the duties identified in
accordance with Health Technical Memorandum 06-03 — ‘Electrical safety guidance for high
voltage systems’ for a maximum period of three years commencing on the date this
appointment form is signed and dated.

Please note that the appointment covers only the duties, locations, system(s) and installation(s)
detailed in Part 2 of this appointment form and on the certificate of appointment.

Please confirm your acceptance of the appointment by completing Part 4 of this appointment
form.

Name:
Signed:

Date:

Part 4 — Acceptance of appointment of prospective Competent Person (HV)

| accept the appointment of Competent Person (HV) for the purposes of Health Technical
Memorandum 06-03 — ‘Electrical safety guidance for high voltage systems’ for a maximum
period of three years commencing on the date this appointment form is signed and dated.

| note that the appointment covers only the duties, locations, system(s) and installation(s)
detailed in Part 2 of this appointment form and on the certificate of appointment and that whilst
on duty as a Competent Person (HV) | will, so far as is reasonably practical, ensure that | and
any others working with me or supervised by me, avoid danger to ourselves and others and will
not cause damage to electrical equipment.

| will not carry out any work beyond the limits of the appointment scope unless | am under the
direct supervision of an Authorised Person (HV).

Name:
Signed:

Date:
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Figure C.5 - Cettificate of appointment as a Competent Person (HV)

Certificate of appointment as a Competent Person (HV)
Certificate No.

This is to certify that

is appointed as a Competent Person (HV) for the following locations until the expiry date
shown.

1.
2.

3.
Expiry date:
Duties:

Signed Autharised Person (HV)
Name
Date

Signed Authorised Person (HV)
Name
Date

Signed Authorised Person (HV)
Name

Date

(This certificate is to be stored in the Operational Procedures Manual (OPM))

Figure C.6 - Appointment record for a Competent Person (HV)

(To be completed by an Authorised Person (HV))

Name of Competent Person (HV)

This certificate is only valid until the last expiry date indicated below:

Issue: Issue Date: Expiry date: Signature:
First issue

First renewal/
review

Second renewal/
review

Third renewal/
review

(This appointment record is to be stored in the Operational Procedures Manual (OPM))
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Appendix D Audit of safe system of work and
safety procedures

General

DA This section details the audit and monitoring procedures to be carried out by the Designated

Person, Authorising Engineer and Authorised Persons.

Performance audits by the Designated Person/ SOM

D.2 The Designated Person/ Senior Operational Manager (SOM) should continuously monitor

the performance and effectiveness of the Authorising Engineer.

Compliance audits by Authorising Engineers

D.3 Authorising Engineers should carry out a compliance audit at each establishment for which

they are appointed at a maximum of 12 monthly intervals.

Audit programme and progress reports

D.4 Authorising Engineers should prepare a programme of audits covering a period of 12

months. The programme should be distributed to the Designated Person, SOM and
Authorised Persons at the establishment.

Compliance audits

D.5 The Authorising Engineer should review the action plan and progress of any outstanding

recommendations from the previous audit.

D.6 The Authorising Engineer should examine the current and known future workload of the

Authorised Person (HV) and should assess if sufficient Authorised Persons (HV) are
appointed for the site in question, taking into account absences of incumbent Authorised
Persons. The Authorising Engineer should also examine the register of appointed
Competent Persons to ensure that sufficient persons are appointed.

Authorised Person and documentation audit

D.7 The Authorising Engineer should interview each Authorised Person to ascertain the quantity

and quality of any safety documentation raised since the last audit. The Authorising
Engineer should carry out a full audit trail of at least one activity carried out by each
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Authorised Person. This audit should review the activity from commencement to
completion. In the case of low activity, the Authorising Engineer should determine whether
to assess the Authorised Person against a hypothetical scenario.

D.8 The Authorising Engineer should examine the HV site logbook to ensure that safety
documentation has been used for all HV work requiring a safety document.

D.9 The Authorising Engineer should examine representative samples of the documentation
raised by each Authorised Person.

D.10 The Authorising Engineer should also examine representative sample of the support
documentation from the Operational procedures manual (OPM) and maintenance manuals
for accuracy and suitability.

D.11 The Authorising Engineer should examine the training records and ensure that each person
has maintained their qualifications for the application of this Scottish Health Technical
Memorandum (SHTM) including emergency first-aid.

Safety equipment

D.12 The Authorising Engineer should inspect a sample of the safety equipment to ensure that:

A. adequate safety equipment is available or issued at the establishment
B. it is suitable for the intended purpose
C.it is properly maintained, recorded and

D. the Authorised Persons, and other users, have been trained to use it safely.

Mimic diagram and system keys

D.13 This inspection should include the working keys, the mimic diagram, key cabinet and the
duplicate key in the emergency “break glass” key box. The mimic should indicate the
current state of the HV system, the status of switchgear and the names of the appointed
Authorised Person(s) (HV).

Substations and other installations

D.14 The Authorising Engineer should examine a sample of electrical installations and
substations and should ensure that all installations are inspected at a maximum interval of
twelve months.
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Non-compliances

D.15 Where non-compliances are found, the Authorising Engineer should take the following
action:

A. for non-compliances on completed work not adversely affecting safety, investigate the
reason and raise a non-compliance comment in the audit report

B. for non-compliances on completed work that could have adversely affected the safety,
investigate the reason and raise an Authorising Engineer’s (HV) practice improvement
notice

C. for non-compliances on work-in-progress that may adversely affect safety, suspend the
work, investigate the reason and raise an Authorising Engineer’s (HV) suspension notice

Audit report

D.16 The Authorising Engineer should agree the factual findings with the Authorised Persons
before preparing the report. The report should include compliant items, any non-compliant
findings and recommendations. The report should be issued within 28 days of completion of
the site visit.

D.17 Copies of the report should be distributed to the Designated Person, SOM and the
Authorised Persons.

Action plan

D.18 The Authorised Person(s) in consultation with the Authorising Engineer should prepare an
action plan to implement any recommendations from the report. The action plan should be
prepared within 28 days of receipt of the audit report and should include the action to be
taken, the name of the Authorised Person who will carry out the action and the target date
for completion. The Authorised Person should copy the agreed action plan to the
Designated Person and SOM. Where audits have identified previous action plan
observations have not been closed out to the satisfaction of the AE, these should be
escalated to the DP in the first instance.

Short-notice compliance audits by Authorising Engineers

D.19 In addition to the above procedures, where appropriate, the Authorising Engineer may carry
out short-notice visits. These visits should be timed to coincide with work-in-progress if at all
possible. The purpose of the visit is to monitor Authorised Persons and ensure they are
working in accordance with this guidance at all times. The report of the findings should be
distributed to the individual Authorised Person and the Designated Person or the SOM.
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D.20

D.21

Compliance monitoring by Authorised Persons

Authorised Persons should monitor work-in-progress regularly and should keep a record of
the findings and any remedial action initiated or required. Copies of the Authorised Persons
reports should be made available to the Authorising Engineer.

Auditing aids

The following generic checklists can be used as a guide for auditing the safe systems of
work for electrical distribution systems. Authorising Engineers can modify these to suit the
particular installation(s) for which they are appointed. Photographs may be included in the
report where appropriate.
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Figure D.1 - Authorising Engineer’s audit checklist (not exhaustive)

Complete column 3 “Yes/No” to show state as found.

Tick column 4 only if action is required.

Authorised Persons

AULhOrised PErsON ..........uiiiiiiiiiiiiiiiicie s YIN Action

1. Is the Authorised Person currently certificated?

2. Is the Authorised Person due for refresher training within the next 12 months?

3. Is the Authorised Person due for emergency first-aid training within the next 12 months?

4. Is the Authorised Person due for training in use of cable tracing equipment?

5. Is the Authorised Person carrying out Authorised Person duties on a regular basis?

6. Is the Authorised Person carrying out monitoring of work-in-progress?

7. Are sufficient Authorised Persons appointed?

8. Are Authorised Person monitoring and auditing Competent Persons?

Audit trail

PTW number ........................ Originating Authorised Person ............cccoooeei,

9. Does the safety programme follow the procedures in Table 1 to 37

10. Is the safety programme clear, legible and unambiguous?

11. Was the safety programme countersigned by an appropriate person?

12. Does the Authorised Person have sufficient items of safety equipment to carry out the actions on the
safety programme?

13. Is the isolation and earthing diagram clear, legible and unambiguous?

14. Is the permit-to-work clear, legible and unambiguous?

15. Was the permit-to-work issued to a Competent Person?

16. Was the permit-to-work cancelled correctly?

17. Is the sanction for test clear, legible and unambiguous?

18. Was the sanction for test issued to a Competent Person?

19. Was the sanction for test cancelled correctly?

20. Were the site records updated on completion of the work?

Documentation

21. Are the documents kept in the lockable documents cabinet?

22. Does the Authorised Person have access to a controlled copy of HTM 06-037

23. Are the single line network diagrams of the electrical distribution correct and up-to-date?

24 . Is the switchgear and transformer schedule correct and up-to-date?

25. Is there a site discrimination study available?

26. Are the “as-laid” cable route drawings correct and up-to-date?

27. Are the “as-fitted” drawings correct and up-to-date?

28. Are copies of operation and maintenance manuals held for all equipment?

29. Are all events recorded in the HV site logbook?

30. Are defect nofifications recorded in the HV site logbook?

31. Is all of the distribution system included in the planned maintenance programme?

32. Is the register of Competent Persons up-to-date?
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| 33. | Is the OPM current and up-to-date? | | |

Safety equipment

34. Does the Authorised Person have sufficient safety locks, safety key boxes and multi-hasps for the
likely number of concurrent jobs?

35. Does the Authorised Person have sufficient caution and danger signs for the likely number of
concurrent jobs?

36. Are the potential indicator and proving unit satisfactory?

37. Is the other protective equipment inspected at annual intervals?

Mimic diagram and system keys

38. Does the mimic accurately reflect the current state of the system?

39. Is the name of the Duty Authorised Person shown on the mimic diagram?

40. Are the working keys held on marked key plates?

41. Are the arrangements for the “break glass” key box satisfactory?
42 Is a warning flag displayed on the mimic diagram for any defect notification?
Substations

Substation externals

43. Is there /are there suitable safety signs displayed at the entrances in accordance with ESQCR and
this HTM?

44 . Is the sign legible?

45. Is the name of the substation exactly the same as the switchgear schedule?

46. Is the sign securely fixed?

47. Is the correct contact telephone number shown?

Substation security

48. Is the door secure and sound?

49. Is there an emergency escape door?

50. If so, is it accessible and can it be opened from the inside?

51. Is there a clear escape route outside the substation?

52. Is there a 24-hour telephone point inside or other suitable means of communication in place?
53. Are any non-Authorised Person items stored in the substation?

B54. Are the access arrangements correctly controlled?

Substation structure

h5. Is the substation dry and clean?

56. Are duct covers fully in place?

57. Are there any signs of water ingress?

58. Are there any visible defects in the structure (such as damaged firebreaks)?
59. Are there any signs of rodents in the substation?

60. Is the working space and lighting adequate?

May 2025 V2 Page 124 of 149




NHSScotland Assure SHTM 06-03 - Electrical safety guidance for high voltage systems

61. Is emergency lighting installed?

62. If so, is it included in the planned maintenance programme?

Substation posters and labels

63. Are suitable, up-to-date and relevant posters and schematics displayed?
HV switchgear

64. Is each item of switchgear clearly labelled?

B65. Do the labels agree exactly with the switchgear schedule?

66. Are warning labels displayed on the rear panels of the switchgear?

67. Are switchgear operating mechanisms locked?

68. Does the switchgear condition agree with the maintenance record?

69. Is there excessive noise or heat from the switchgear?

70. Are there any signs of leakage visible from compound-filled cable terminations?

71. Is the condition of the tripping battery installation satisfactory?

72. Are there any defect notifications in place?

73. If so, are warning notices displayed?

Fire precautions

74. Are any rubbish or fire hazardous materials stored inside the substation?

75. Is a suitable fire extinguisher provided in the substation?

76. Has it been inspected?

77. Is there a “gas flooding” system installed?
78. If so, are there clear instructions displayed on how to inhibit the system when entering the
substation?

| confirm that, where actions are required, a report has been submitted tothe | ...

Designated P
esignated Ferson Signature of Authorising Engineer (HV)
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E.1

Appendix E Mimic diagram and key locker

Mimic diagram

The mimic diagram should be of a suitable configuration to enable real-time modifications to
be carried out. It should be:

A. provided at the intake high voltage (HV) substation/ switchroom or in a suitable location
designated for the system as agreed by the Authorising Engineer

B. in the form of a single line diagram indicating all high voltage circuits comprising the high
voltage system together with any low voltage interconnecting circuits that can back feed
to the high voltage system (generators, combined heat and power (CHP) systems and/ or
uninterruptible power system (UPS) systems, photovoltaic (PV)/ battery systems, and so
on)

C. equipped with switch, circuit breaker, transformer, generator, and UPS, and so on
symbols complying with the requirements of British Standard (BS) EN 60617

Note 42: The standard is now represented by the International Electrical Commission (IEC)
database available from its website. See also Appendix H for typical symbols.

D. the switching equipment symbols should incorporate the facility to indicate whether the
switch contacts are open, closed or earthed

E. an accurate representation of the system referred to with all switching devices shown in
their relative positions

F. drawn to show all equipment and switching devices, clearly and correctly labelled in the
same orientation (layout) as the equipment viewed from the front

G. totally enclosed within a cabinet having full-width transparent doors complete with
integral lock and facilities to display appropriate signs
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E.2

E.3

E.4

Figure E.1 - Mimic diagram cabinet typical example

Keys

Complete sets of keys for each substation should be housed within the cabinet and should
be labelled to correspond with the nomenclature used on the mimic diagram.

The cabinet should be equipped with “work on HV system in progress” and “Authorised
Person (HV) on site” notices so arranged that they can only be displayed by the Duty
Authorised Person having a key to the key locker.

The mimic diagram may incorporate a lower section, either desktop console or drop-down
door arrangement, secured by an integral lock to accommodate the key locker, danger/
caution notices, HV site logbook, safety documents and the keys to all safety locks
associated with the system.

2
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Appendix F Safety signs and poster

F.1 The following is an extract from the Electricity Safety, Quality and Continuity Regulations

2002 (ESQCR).
SCHEDULE 1

Regulations 11(c)(l) and 19(2)
DESIGN, COLOURS AND PROPORTIONS OF THE SAFETY SIGN

1. A safety sign should incorporate a design, and should be of the proportions, as shown
in the diagram below, except that the height of the text may be increased to a maximum
of 0.12 x L.

2. The triangle, symbol and text should be shown in black on a yellow background.

3. The symbol should not occupy more than 50 per cent of the area within the triangle.
4. A safety sign may include additional text but any such text

5. should be in black; and

6. should be the same size as the text used on the safety sign,

and no part of any additional text should appear on the sign higher than the base of the
triangle.

Figure F.1 - Exemplar danger of death sign (indicative only, image taken ESQCR)

I : |

-~ DANGER OF DEATH

Fl ]

| OET = L
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SHTM 06-03 - Electrical safety guidance for high voltage systems

Figure F.2 - Extracts from safety guidance

Extracts from Health Technical Memorandum 06-03

General

Guidance in this Health Technical Memorandum applies 1o 2l healthcare
faciities containing a high voliage system.

Guidance & intended to assist Duty Holders to meet the requirements of
the Electricity at Work Regulations 1889 (the Regulations®), which are
made under the Health and Safety at Work etc Act 1074 (HSW Act
1874). It is not an authoritative interpretation of the regulations or other
laws. Only the courts can make such interpretation.

Inadequate cantrol and/or improper use of electricty is a danger to ife
and property. Owners, occupiers, general manapersichief executives and
thase responsible for electrical sarvices as “Duty Holders” are ccountable
far ensuring contral: they are also responsibie for the safe management.
design, installation, operation and maintenance of the electrical systems.
Purpose

The provisian of effective procedures and their formalising into written
instrucions is essential for ensuring & safe system of working where this
invaives work on conductons or equipment of high voltage systems.

This document makes recommendations for the allocation of duties to
personnel and the manner in which these duties should be performed

Pracedures
High voltage sysleml associated with heathcare and social services
premies vy considerably in size and compiexy. Tha procedurss

Bavocated e document ‘CanNGt COVER every Circumstance
and consequently may, in Bpeaﬁc instances, need to be supplemented
by kocal written procedures. These local arangements should only be
cansidered when. i the opinion of the Authorising Engineer (HV).
the guidance given in mia document fs inadequate for the parscular

Any su must therefore

maintsin the same mnnards of elecirical safety aulined in ris guidance

Because of the specialist nature of the risks, it s important that a carefully
prepared procedure exists for dealing with the roufine servicing of high
woltage installations and with any emergencies that arise.

Objections
When any person receives instructions regarding the operation o, or
work on, the high woltage system and associated electrical equipment
at the managed pramises. they should repart any objections (on safety
grounds) to the camying out of such instructions to the persons issuing
them, who should then have the matter investigated and, i necessary,
refered to & more senior level for a decision before proceeding.

Operation of high vohtage switchgear

The following points apply:

& high voltage switching should be carried out by the Duty Authorised
Persan {HV) o by persans acting under his/her personal supervision.
Circuit braakers should be fitted with locks preventing unautharissd
reciosura. The Autharised Persan (HV) snould be infommed of ail
high voltage emergency switching

b locks should be applied as necessary 1o prevent unauthorised
operation of switchgear (except emergency tripping &5 refered o
above);

ol circuit breakers {OCBs) should in general be reclosed & maximum
of two times after opening under fault conditions. The equipment
should be inspacted at the first opportunity after opening under fault
conditions;

d. with regard to SF6 switches. checks should be carried out
before operation to ensure the gas is within operating kmits

& when switchgear shows any sign of defect or malfinction afier
aperatng, its condition should be reported immeditely to the
Authorising Engineer (HV), and t should be examined before
further operation;

£ na high voltage earthing switch should be operated or circuit main
arth connection attached of removed except by an Authorised
Persan (HV):

g making ive or dead by visual signal, or by preamanged understancing
after an agread interval of time, s Nt an acceptable practice.

Health Technical Memorandum 06-03 does not apply where equipment

has been discharged, disconnected and removed from the sysiem

or installation.

Equipment that is considered by an Autharised Person (HV) to be ina
dangerous condiion should be solated elsewhere and action tsken to
prevent it from being reconnected o the electricity supply.

Allwork on. or festing of, high voltage equipment connected to &
m should be authorised by a permit-to-work or a sanction-for-test
foliowing the procedures set out in Tables 1 10.3.

Mo hand or toal (unkess the ool has been designed for the purpase) m st
make contact with any high voltage conductor unkess that conductor he s
been confirmed dead by an Autharised Person (HY) in the presence of
the Competent Persan (HV).
Where any work or fest requires an Accompanying Safety Person (HV] to
be present thirrequiement shouid be ncude n the salety program e
should be in poistion before that work or testing can bagin.
\oitage test indicators should be tested immediately before and after use
against a test supply designed for the purpose.
Where the procedures invohve the application of circuit main earths, the
unauthonised removal of such earths should be prevented, wherever
practicable, by the application of safety locks.

May 2025

Role and duties of the Competent Person (HV)

Competent Persons (HV) should comply with Health Technical B el
i i safety i

ing the
when carying out all work a instructed

Competent Persons (HV) should wse safe methods of work. safe means of
access and the personal protective equipment and ciothing provided for
their safety.
Comptent Persans, when recipients of & safety document, should:
a neﬁ-;nunvemammmme nature, implications and the extent of

the work 1o be done;

b read the contents of any safety documentation and confinm to the
[person issuing this that they are fully understood;

©. during the course of the work, adhere to, and instuct others under
their charge to adnere 1o, any conditions, instructions o limits
‘specified on the safety document:

keep the safety document and (where appropriate) keys in safe
custody, and comectly implement any management procedure 1o
achieve this:

a

e when in charge of work, provide immediate or personal supervision
as required:

1. wam al persans as quickly a5 possibie to withdraw from, and not to
wark on, the equipment concemed until further notice i, during the
course of work, a hazand which could resultin danger arises or is
suspected. The situstion should be reported immediately by the
Compstent Person (HV) to the Duty Authorised Person (HV).

Competent Persons (HV) should not start or restant work under & safety
document issusd to ancther Competent Parson (HV).

Having accepted a safety document, the Competent Person (HV) may
anly undertake or supervise the work or test specfied unti the task is
complete and the Competent Person (HV) has signed part 3 of the
permit or sanction-for-test, which is retained in the pad. Neither the
Campetent Person nor any person under the direct control of the
Competent Person (HV) is to atiempt 1o undertake any other duties.

Unless it is unavoidatle, the Competent Persan (HV) is not to leave the
Iocation of the wark or test until the task is completed. If the Compstent
Person {HV) has to temporarily leave the location of the work o test,
e task should be suspended, and adequate safety precautions taken
4o prevent danger. The work or fe5t & not to be resumed until the
Competent Person {HV) has retumed to the location of the work or test

Competent Persons (HV) clearing a safety documant should do so anly
after all persans working under the safety document have been withdrawn
fiom, and wamed not to wark an, the high voltage equipment or system
‘concemned. Where appropriate. they should ensure that al tools, gear and
Ioose material have been removed, guands and access doors replaced and the
workplace left ticty
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Appendix G Typical single line diagram and
switchgear and transformer schedules for a
high voltage system

Figure G.1 - Typical single line diagram for an HV system

Intake substation
Boilerhouse

1 2 3 4

5 6 7
I I No 2 substation No 3 substation
Millbrook Mortuary
8 9 10 21 1 12 13
[ [ [ |
A (
cu

Incoming EME supplies

95 mm?

95 mm2 CU

No 5 substation No 4 substation
Maternity Residences
18 19 20 14 15 16 17
[ I [ | |
95 mm?2 AL 95 mm2 AL 95 mm2 CU

Note 43: The single line diagram above is an indicative diagram only and when designing
an electrical distribution system care must be taken regarding the introduction of single
points of failure, including where external influences may impact on operation of equipment
(for example switchgear that is located within the same fire compartment). Reference
should be made to Scottish Health Technical Memorandum (SHTM) 06-01 for further
details.

May 2025 V2 Page 130 of 149




SHTM 06-03 - Electrical safety guidance for high voltage systems

NHSScotland Assure

Figure G.2 - Typical switchgear and transformer schedule
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SHTM 06-03 - Electrical safety guidance for high voltage systems
Example Grading charts

Figure G.3 - Overcurrent
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Appendix H Standard symbols for the
isolation and earthing diagram

Figure H.1 - Standard Symbols

ON OFF CABLE/CIRCUIT BUSBAR
EARTHED EARTHED
Fused switch
or
Switch fuse
ON OFF EARTHED
Oil switch I( (
ON OFF EARTHED
Transformer Generator
Feeder pillar: Feeder pillar: Feeder pillar:
general symbol outgoing way, incoming way,
isolated and earthed isolated and earthed

Gi G

IP2X disconnector type feeder pillars
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Switchgear

H.1 The terminology used to describe a piece of switchgear on a system should state:

A. where the switchgear is located
B. what type of switchgear is going to be operated

C. to where does the switchgear connect

Figure H.2 - Switchgear network diagram

DSS A

X ko -

Table H.1 - Switchgear terminology

Device Where What To where
A Intake Sub Station (ISS) Oil Circuit Breakers | To DSS A
(OCB)
B Distribution Sub Station (DSS) A | Oil switch To ISS
DSS A Fuse switch To transformer
Operation
H.2 The operation of the switchgear should be recorded as follows.

Figure H. 3 - Switchgear operations

Switches/fused units

Switch to on

Switch to off

Switch to earth

Circuit breakers

Switch to on
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Appendix | Qualifications and training
requirements

Qualifications of an Authorising Engineer

To be eligible for appointment, a prospective Authorising Engineer should:

A.be a chartered or an incorporated engineer with practical and relevant technical
engineering experience of the types of systems and equipment relative to their
appointment

B. have satisfactorily completed an approved Authorised Person initial training course in the
last five years or within six months of a first-time nomination

C. have satisfactorily completed an approved Authorising Engineer training course in the
last five years or within six months of a first-time nomination

D. be familiar with the different types of equipment, installations and systems in use within
the area for which appointment is sought

E. have a basic knowledge of the systems and installations in use in the area for which they
will become responsible, and become familiar with the more complex systems

F. be independent from the organisation which is important to exercise the duties of the
post

G.be able to demonstrate their competency and suitability for the role by demonstrating a
good understanding of the management tasks involved and knowledge of Scottish Health
Technical Memorandum (SHTM) 06-03 - ‘Electrical safety guidance for high voltage
systems’ prior to appointment

H. have adequate knowledge of, and within the last three years successfully completed a
training course on, emergency first-aid

Authorising Engineer (HV) training

In order to become eligible for appointment as an Authorising Engineer, candidates should
have successfully completed an appropriate training course for Authorised Persons. The
course profile is described in this Appendix.

In order to become eligible for appointment as an Authorising Engineer, candidates should
have successfully completed an appropriate training course for Authorising Engineers. The
course profile is described in this Appendix.

An Authorising Engineer should attend an appropriate Authorised Persons’ training course
at intervals not exceeding five years.
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1.5

An Authorising Engineer should attend an appropriate Authorising Engineer refresher
training course at intervals not exceeding five years.

Qualifications of Authorised Persons (HV)

Prospective Authorised Persons should be nominated by the Management and assessed,
interviewed and recommended for appointment by the Authorising Engineer. The
appointment should be for defined systems and installations and will be registered on a
certificate of appointment signed by the Authorised Person, the Designated Person/ Senior
Operational Manager (SOM) and the Authorising Engineer.

To be eligible for appointment as an Authorised Person, the prospective Authorised Person
should:

A. have suitable and sufficient skills, knowledge, experience and behaviour
B. be electrically qualified within the following range:
a. Degree
b. Higher National Diploma (HND)/ Higher National Certificate (HNC)
c. Ordinary National Diploma (OND)/ Ordinary National Certificate (ONC)
d. Business and Technology Education Council (BTech) 3 or above

e. National Vocational Qualification (NVQ) at level Ill or above and have an adequate
knowledge of this SHTM and of those regulations that are applicable to the systems
and installations for which the appointment is sought

C. be technically competent and qualified to safely operate, and make safe to work on or
test, the equipment, systems or installations and for which appointment is sought

D. be familiar with the equipment, systems or installations for which the appointment is
sought

E. have successfully completed a suitably accredited Authorised Persons (HV) training
course

F. before being appointed, be able to demonstrate competency and suitability for the role
through a formal interview carried out by the Authorising Engineer

G. have adequate knowledge of, and within the last three years have successfully
completed, an emergency first-aid training course.

Initial training for an Authorised Person (HV)

Prospective Authorised Persons (HV) should successfully complete an Authorised Persons’
(HV) training course to be considered for appointment as an Authorised Person.
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1.9 Prospective Authorised Persons (HV) should successfully complete an emergency first-aid
training course in accordance with this guidance to be considered for appointment as an
Authorised Person.

Refresher training for an Authorised Person (HV)

1.10 All Authorised Persons (HV) should successfully complete an Authorised Persons’ (HV)
refresher training course at intervals not exceeding three years.

.11 All Authorised Persons (HV) should successfully complete an emergency first-aid training
course in accordance with this SHTM at intervals not exceeding three years.

Familiarisation training

.12 A suitable period of familiarisation training should be agreed with the prospective
Authorised Person and Authorising Engineer and the SOM or mentoring Authorised Person.

.13 At the end of the familiarisation period, for the systems, installations and equipment for
which the appointment is sought, the prospective Authorised Person should be able to
demonstrate:

A. a comprehensive working knowledge of the procedures associated with the operation of
this SHTM, the role and duties of an Authorised Person and any agreed local variation

B. a good working knowledge of the layout of the electrical distribution, the location of the
mimic diagram, safety key-boxes, working key cabinet and how to gain access to them

C. a good working knowledge of the operation - under normal, failure and fault conditions -
of all the principal components of the systems and installations for which authorisation is
being sought, such as switchgear, distribution equipment and standby generating sets

D. practical experience, under the direct supervision of an experienced Authorised Person,
of the operation of the electrical equipment forming part of the system or installation

E. knowledge of the location of, how to obtain access to, and the use of, all appropriate
protective equipment, test indicators (including appropriate test supplies (proving units)),
where applicable low voltage potential indicators (including appropriate test supplies
(proving units)), earthing equipment and safety signs

F. a good understanding of all the necessary safety measures to be taken to prevent
danger or, where appropriate, injury, and to prevent damage to equipment

G.knowledge of any necessary liaison with local managers, clinicians, Authorised Persons
of other disciplines, electricity supply authorities, and contractors having operation, repair
or maintenance contracts
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On-site training

.14 On-site training should consist of putting into practice, under the supervision of an
experienced Authorised Person, the knowledge gained during the familiarisation period.
During this period, the prospective Authorised Person should keep a record of each event
attended in the Authorised Person’s HV logbook detailing the actions taken both personally
and by the Authorised Person. This logbook should be produced at the interview with the
Authorising Engineer or a qualified nominated representative.

Approved courses

.15 The Management has a duty to ensure that their employees receive training necessary to
allow them to safely perform their duties.

.16 Appropriate training courses are formal courses of instruction appropriate to the duties
expected to be performed by a prospective or practising Authorised Person or Competent
Person, which have been approved for the purpose by the Management in consultation with
the Authorising Engineer.

.17 Such courses should be designed to impart an adequate level of knowledge of these rules
and of other matters necessary for the application of safe systems of work. In addition, they
should include practical experience of applying safe working procedures on a range of
typical high voltage equipment arranged to provide simulated circuits.

.18 Students should be continually assessed in both written and practical exercises so that, on
completion of the course, the training organisation can make an independent assessment of
their suitability and technical competence for consideration by the Authorising Engineer or
Authorised Person as appropriate. The students should also be informed directly of the
results of the assessments.

.19 Suitable training course profiles for this purpose are included in this Appendix. These are
for general guidance only, and courses that are a composite of existing commercially run
courses may be acceptable provided the Authorising Engineer has given approval.

Training course profiles

Training course profile for Authorising Engineer (HV)

1.20 Approved training courses for an Authorising Engineer should provide the necessary
training and background information to prepare candidates to safely discharge the duties of
an Authorising Engineer in accordance with this SHTM.

[.21 The training should ensure that:
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A.the Management'’s policy towards electrical safety is applied universally across the areas
of management responsibility

B. Authorised Persons are correctly selected and appointed, and their application of SHTM
06-03 - ‘Electrical safety guidance for high voltage systems’ is properly audited

C.the roles and duties of an Authorising Engineer with regard to the selection of Authorised
Persons is looked at in detail

D. the procedures to be adopted when work is undertaken are carried out in a controlled
environment

[.22 The course should have a minimum duration of two days, and the scope should include:
A. an introduction to safe systems of work
B. the roles and responsibilities of persons
C. practical and procedural aspects of safe working practices
D. nomination, evaluation, appointment and auditing of Authorised Persons
E. candidate interview techniques
F. training requirements for new and in-service Authorised Persons
G.termination procedures for Authorised Persons

H. accident/ incident investigation and reporting
Training course profile for Authorised Person’s (HV) initial training

.23 Approved training courses for high voltage ring and radial distribution systems should
provide the necessary basic training and background information to prepare students to
safely discharge the duties, in accordance with SHTM 06-03 - ‘Electrical safety guidance for
high voltage systems’, as an Authorised Person in respect of the defined distribution
systems.

.24 The training should provide:

A. an adequate knowledge of the reasoning and content of SHTM 06-03 - ‘Electrical safety
guidance for high voltage systems’

B. a thorough knowledge of, and practical experience in, the duties and responsibilities of
an Authorised Person (HV)

C. an introduction to the theory, application, operation and maintenance of components of
typical high voltage ring and radial distribution systems

[.25 The background information should provide an understanding of the principles involved in
the design, operation and maintenance of typical high voltage distribution systems and their
associated protective devices.

May 2025 V2 Page 140 of 149




NHSScotland Assure SHTM 06-03 - Electrical safety guidance for high voltage systems

.26 The course should as a minimum last about ten days, and the scope should include:

A. statutory requirements relating to electrical safety

B. SHTM 06-03 - ‘Electrical safety guidance for high voltage systems’

C.role and duties of personnel

D. types and functions of common HV distribution switchgear

E. voltage distribution equipment, including transformers and cables

F. operation of HV ring and radial distribution systems

G. protective devices, including relays, fuses and interlocks

H. operation and maintenance procedures for HV distribution equipment

I. operation and maintenance procedures for stand-by power supplies and equipment
J. practical exercises on switching simulated HV ring and radial distribution systems
K. practical exercises on making HV equipment safe to work on or test, including:

L. procedures pertaining to permits-to-work and sanctions-for-test

M.cable detection, location and identification
Training course profile for Authorised Person refresher training

.27 For Authorised Persons (HV), approved refresher training courses are biased towards high
voltage distribution systems.

1.28 The training should provide:
A. an update of the student’s knowledge of the reasoning and content of SHTM 06-03

B. a reinforcement of the student’s knowledge of, and practical experience in, the duties and
responsibilities of an Authorised Person (Electrical)

1.29 The course should typically last around five days (and be no less than three days), and the
scope should include the more practical application of:

A. statutory requirements relating to electrical safety

B. SHTM 06-03 - ‘Electrical safety guidance for low voltage systems’
C. Authorised Person (HV) role and duties

D. types and functions of common high voltage distribution switchgear

E. types and functions of other common HV distribution equipment, including transformers
and cables

F. operation of HV ring and radial distribution systems
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G. protective devices, including relays, fuses and interlocks

H. operation and maintenance procedures for HV distribution equipment

I. operation and maintenance procedures for stand-by power supplies and equipment
J. practical exercises on switching simulated HV ring and radial distribution systems
K. practical exercises on making HV equipment safe to work on or test, including:

L. procedures pertaining to permits-to-work and sanctions-for-test

M.cable detection, location and identification

Competent Person (HV)

1.30 Prospective Competent Persons (HV) should have successfully completed a suitable
training course to be considered for appointment as a Competent Person (HV).

.31 Prospective Competent Persons (HV) should successfully complete an emergency first-aid
training course in accordance with this guidance to be considered for appointment as a
Competent Person (HV).

1.32 Competent Persons (HV) carrying out routine planned maintenance tasks should have
completed a HV substation access course.

Emergency first-aid training and equipment

.33 All Authorised Persons, Competent Persons and Accompanying Safety Persons should
successfully complete emergency first-aid training course at intervals not exceeding three
years.

1.34 Training in emergency first-aid should be provided by organisations whose training and

qualifications for first-aiders are approved by the HSE for the purposes of the Health and
Safety (First-Aid) Regulations.

.35 Training courses should be of at least six hours’ contact time, and should include the
following subjects:

A. resuscitation (as appropriate for the treatment of electric shock)
B. treatment of burns

C. control of bleeding

D. treatment of the unconscious casualty

E. contents of first-aid box

F. communication
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1.36

1.37

1.38

1.39

1.40

1.41

1.42

1.43

1.44

Copies of certificates issued to Authorised Persons should be held by the Authorising
Engineer.

Copies of the certificates issued by first-aid trainers for Competent Persons and
Accompanying Safety Persons should be held in the Operational procedures manual
(OPM).

A current list of first-aiders for the appropriate locations, including, where appropriate, their
telephone numbers, should be held in the OPM.

Contractors’ staff

All contractors’ staff working on or testing electrical installations, systems and equipment for
which the Management has control of the electrical danger should receive, as a minimum,
the emergency first-aid training indicated above.

Copies of the certificates issued by first-aid trainers for contractors’ Competent Persons and
Accompanying Safety Persons should be held in OPM.

Assessment of Authorised and Competent Persons

Examination of Authorised and Competent Persons to determine suitability for appointment
should take the form of practical exercises and an interview.

Exercises and interview questions should cover topics to a level appropriate to the
proposed duties and responsibilities of the appointment.

Practical exercises for an Authorised Person (HV) appointment should include the
preparation and issue of a safety programme, isolation and earthing diagram, permit-to-
work and/or sanction-for-test

Note 44: Paragraph 1.43 will be carried out using the local on-site HV network. If it is not
practical to arrange isolation of the HV system (chosen for the safety programme), the
candidate and Authorising Engineer should physically visit each switching location, and the
candidate should describe to the satisfaction of the Authorising Engineer any actions they
would take to ensure safety.

The Authorising Engineer should witness the candidate physically switching to achieve
isolation, testing to prove dead and phasing-out using other circuits on the local network if
the dispensation described in the note above is used.
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1.45

.46

.47

Practical exercises for a Competent Person (HV) appointment should include issue (by the
Authorised Person conducting the examination) to the candidate a permit-to-work including
questioning to confirm the candidate’s knowledge. The candidate should then explain how
they will brief and supervise members of the working party working under their control. This
exercise should be carried out in a substation with danger signs posted to simulate
conditions described in the permit-to-work, but without the need to actually isolate the
circuit.

Interview questions and candidate (summary) replies should be recorded.

An assessment should be repeated prior to reappointment of individuals.
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Abbreviations

ac: Alternating current

AE: Authorising Engineer

AP: Authorised Person

BS: British Standard

BTech: Business and Technology Education Council
CCRA: Climate Change Risk Assessment

CHP: Combined Heat Power

CME: Circuit Main Earth

COMA: Control, Operation and Maintenance Agreement

COSHH: Control of Substances Hazardous to Health

dc: direct current

DIN: Dangerous Incident Notification
DL: Director Letter

DNO: Distribution Network Operator
DP: Designated Person

DSO: Distribution System Operator
DSS: Distribution Sub Station

ENA: Energy Networks Association
ESG: Electrical Safety Group

ESQCR: Electricity Safety, Quality and Continuity Regulation

HNC: Higher National Certificate

HND: Higher National Diploma

HSE: Health and Safety Executive

HSG: Health and Safety Guidance

HSR: Health and Safety Regulation

HV: High Voltage

IEC: International Electrical Commission
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ISS: Intake Sub Station
LV: Low Voltage
NEAG: National Electrical Advisory Group

NEDeRS: National Equipment Defect Report Scheme

NPF: National Performance Framework
NSS: National Services Scotland

NvaQ: National Vocational Qualification
OCB: Oil Circuit Breaker

ONC: Ordinary National Certificate
OND: Ordinary National Diploma

OPM: Operational Procedures Manual
PAM: Premises Assurance Model

PCB: Polychlorobiphenyls

PFI: Private Finance Initiative

PID: Project Initiation Document

PPE: Personal Protective Equipment
PV: Photovoltaic

RAMS: Risk Assessment Method Statements

RIDDOR: Reporting of Injuries, Diseases and Dangerous Occurrences Regulations

rms: root means square

S&T: Switchgear and Transformer

SF6: Sulphur Hexafluoride

SHTM: Scottish Health Technical Memorandum
SOM: Senior Operational Manager

SOP: Suspension of Operating Practice

UPS: Uninterruptible Power Supply

V: voltage
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