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Disclaimer

The contents of this document are provided by way of guidance only. 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 of the contents and the
Property and Environment Forum Executive, which produced this document on behalf of
NHSScotland Property and Environment Forum, will have no responsibility for any errors in
or omissions therefrom.

The production of this document was jointly funded by the Scottish Executive Health
Department and the NHSScotland Property and Environment Forum.
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1. Scope

General

Health care and social services premises are totally dependent upon
electrical power supplies, not only to maintain a safe and comfortable
environment for patients and staff, but also to give greater scope for
treatment using sophisticated medical equipment at all levels of clinical and
surgical care. Changes in application, design and statutory requirements
have led to the introduction of a new generation of equipment and new
standards of reliability.

Interruptions in electrical power supplies to equipment can seriously disrupt
the delivery of health care with serious consequences for patient well-being.
Health care and social services premises must therefore ensure that they
can continue to provide electrical power to essential services in the event of
prolonged or short disruption to supplies.

Emergency electrical services

Emergency electrical services form an integral part of the health care and
social services premises supply network in meeting both safety and
functional requirements. They can be in the form of batteries, uninterrupted
power supply (UPS) systems, or stand-by generators.

The provision of emergency electrical services in health care and social
services premises is a management responsibility at both new and existing
sites. This guidance is equally applicable to premises which offer acute
health care services under the Registered Establishments (Scotland) Act
1998.
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2. Management responsibilities

Statutory requirements

It is the responsibility of general managers/chief executives to ensure that
their premises comply with all statutes.

Managers (owners or occupiers) of health care, social services premises
and premises registered under Registered Establishments (Scotland) Act
1998 have an overriding general duty of care under the Health and Safety at
Work etc Act 1974.

Essential supplies and manufactured equipment must comply with the
following legislation in total or in part as applicable:

Electricity Act 1989;

Electricity Supply Regulations 1988 (as amended 1994);
Electricity at Work Regulations 1989;

Health and Safety at Work Act 1974;

Clean Air Act 1993;

Health and Safety Executive Document “Occupational Exposure Limits”
(OEL), “Annual Guidance Note EH/40” (This document is updated
annually);

g. Control of Substances Hazardous to Health Regulations (COSHH) 1999;
h. Energy Act 1983;
I. Health and Safety (Safety Signs and Signals) Regulations 1996;

-~ ® 20 T

j. Gb9/1: Recommendations for Embedded Generator Plant connected to
Regional Electricity Company Supplies (Electricity Association);

k. Report ET 113 (1989) Protection of private generating sets up to 5MW
for operation in parallel with Electricity Boards’ distribution networks
(Electricity Association).

Other obligations

Managers have broader obligations to ensure that essential electrical supply
services are maintained in the form of both generated and no-break supplies
during any short or long term interruptions in the normal supply.
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Functional requirements

As a guide to managers, the following table gives a brief indication of the
duty imposed on various emergency/non-emergency electrical supplies that
are encountered within health care and social services premises. These
examples are not exhaustive.

Type of supply Typical response time Safety category
Statutory Functional
Uninterruptible power  No break Computers
supply (UPS)
Batteries Less than 0.5 sec Escape route Theatre lights
lighting, fire alarms
Emergency Generator 15 sec Clinical and
(Reciprocating diagnostic areas
engine)
Generator (non- Over 15 sec (for Non-clinical areas
emergency, for example, 3+ minutes)

example, gas turbine
used for combined
heat and power)

The essential characteristics of emergency standby generating sets are that
they should be self contained, have their own fuel supply and be able to run
independently of any other system.

Managers should ensure that all emergency generating sets are designed
and rated to provide continuous full-load running for prolonged periods
(minimum 200 hours). Their rating should be sufficient to provide power for
essential functions. To fulfil the function of “Emergency” stand-by, an
adequate supply of fuel, for example diesel, must be stored on site. Storage
is required for continuous operation of the generator for a minimum of 200
hours, as dictated by location and fuel delivery constraints. As and when
required, adequate emergency stand-by must be available at all times. This
will dictate the number of sets installed to cover down time for planned
maintenance. If only one generating set is provided, management has to
schedule their reliance on emergency cover during the period of planned
maintenance of this set.

It is recommended that managers of all health care and social services
premises make emergency arrangements for generators of suitable power to
be obtained elsewhere at short notice to supplement existing sources.
Suitably rated switchgear that can be safely connected to temporary
emergency generators should be identified within the essential services
system of the health care and social services premises.
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Operational management

Managers should ensure that an operational plan is in place for each site
under their control. This should comprise:

a. alist and description of the main emergency plant and electrical
equipment;

b. identification of qualified personnel with adequate training (see
paragraph 2.10 “Designated staff functions”);

c. instructions to start, operate, control and shut down the emergency
generating plant and associated switching devices;

d. a schedule of possible emergency incidents, with remedial operational
procedures, which may cause a loss of normal elecirical supplies;

e. contingency plans for alternative generating plant (see paragraph 2.5). It
is recommended that an emergency exercise, independently
adjudicated, should be arranged twice a year;

f. aroutine of staff training should be implemented for the basic
operational procedures required during an emergency.

Designated staff functions

Only trained authorised and competent persons should be appointed by
management to control the operation of emergency equipment.

Management — the owner, occupier, employer, general manager, chief
executive or other person who is accountable for the premises and is
responsible for issuing or implementing a general policy statement under the
HSW Act 1974.

Designated person — an individual who has overall authority and
responsibility for the premises containing the High/Low Voltage Electricity
System within the premises, and with a duty under the HSW Act 1974 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.

Duty holder — the person on whom the Electricity at Work Regulations 1989
impose a duty in connection with safety.

Employer — any person or body who:
a. employs one or more individuals under a contract of employment or

apprenticeship;

b. provides training under the schemes to which the Health and Safety
(Training for Employment) Regulations 1990 (Statutory Instrument No
1380) apply.
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Authorising Engineer (high voltage) — a Chartered Electrical Engineer with
appropriate experience, and possessing the necessary degree of
independence from local management, who is appointed in writing by
management to implement as appropriate, administer and monitor the safety
arrangements for the electrical supply and distribution systems of that
organisation to ensure compliance with the Electricity at Work Regulations
and to assess the suitability and appointment of candidates in writing to be
Authorised Persons. (See SHTM 2021.)

Authorising Engineer (low voltage) — a Chartered Engineer or
Incorporated Electrical Engineer with appropriate experience, and
possessing the necessary degree of independence from local management,
who is appointed in writing by the management to advise on and monitor the
safety arrangements for the low voltage electrical supply and distribution
systems of that organisation to ensure compliance with the Electricity at
Work Regulations and to assess the suitability and appointment of
candidates in writing to be Authorised Persons. (See SHTM 2020.)

Authorised Person — an individual possessing adequate technical
knowledge and having received appropriate training, appointed in writing by
the authorising engineer to be responsible for the practical implementation
and operation of management’s safety policy and procedures on defined
electrical systems. (See SHTM 2021 and SHTM 2020.)

Competent Person — an individual who, in the opinion of an authorised
person, has sufficient technical knowledge and experience to prevent
danger while carrying out work on defined electrical systems. (See SHTM
2021 and SHTM 2020.)

Definitions

Injury — death or personal injury from electrical shock, electrical burn,
electrical explosion or arcing, or from fire/explosion initiated by electrical
energy.

System — a system in which all the electrical equipment is, or may be,
electrically connected to a common source of electrical energy, including
such source and such equipment.

Essential circuits — circuits forming part of the essential services electrical
supply so arranged that they can be supplied separately from the remainder
of the electrical installation.

Generator set — an engine-driven synchronous AC generator with exciter
and other essential components to generate electrical power, that is it can
be started and run independently of any external electrical supply.
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Emergency lighting — BS 5266 Part 1:

a. a maintained lighting system is one in which all emergency lighting
lamps are in operation at all material times;

b. a non-maintained lighting system is one in which all emergency lighting
lamps are in operation only when the supply to the normal lighting fails;

c. aslave luminaire is one that is supplied from a central emergency power
source and does not have its own internal secondary supply;

d. a sustained luminaire contains two lamp systems, one energised from
the normal supply and the other from a central battery supply in an
emergency;

e. escape lighting is that part of the emergency lighting system which
provided to ensure that escape routes are illuminated at all material
times;

f. rest mode is defined in European Standards (when the building is
completely evacuated) whereby the emergency lighting may be switched
off either manually or from a central point when the normal supply is
switched off.

Emergency supply — any form of electrical supply which is intended to be
available in the event of a failure in the normal supply.

Essential service electrical supply — the supply from an engine-driven AC
emergency generator which is arranged to come into operation in the event
of a failure of the normal supply and provide sufficient electrical energy to
ensure that all basic functions of the health care and personal social
services premises are maintained in service.

No-break supply - a circuit continuously energised whether or not the
normal supply is available.

Electrical equipment — includes anything used, intended to be used or
installed for use, to generate, provide, transmit, transform, conduct,
distribute, control, measure or use electrical energy.
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3. Functional overview

Normal electricity supplies

The Public electricity supply companies have traditionally regarded hospitals
and other health care and social services premises as priority users and
given precedence to maintaining their supplies. However, failures will
inevitably occur and experience indicates that the risk of failure is higher in
rural districts, where there is wider use of overhead line distribution. The
Public electricity supply company should be consulted to assess the extent
to which the normal supply may be at risk from interruptions from various
causes.

Large premises with over 300kW demand should be supplied by a high
voltage feed (for example 11,000V) at three-phase to a sub-station located
within the health care and social services premises. Smaller premises are
normally supplied by a 415V, three-phase feed. High voltage supplies are
more reliable.

Having two separate high voltage three-phase supply feeders is an
additional safeguard for larger premises and is desirable. Whether this is
possible largely depends on the local distribution system. The Public
electricity supply company will advise.

The electrical installation within the health care and social services premises
should be designed to limit interruptions in the supply due to internal faults
as far as reasonably practicable. This is further detailed in SHTM 2011 Part
2; Emergency electrical services, ‘Design considerations’.

The choice of segregated or unified systems

The rapid increase in demand for health care and social services premises
offering advanced surgical and medical care has led to a proportionally
increased demand for essential electrical services. When planning for new
installations the option of segregated non-essential and essential electrical
systems or a unified electrical system should be evaluated.

The provision of two segregated systems, each of smaller power capacity,
must be balanced against having one larger unified power system in terms
of economics and reliability in emergencies (see SHTM 2011 Part 2;
Emergency electrical services, ‘Design considerations’).

Even when two segregated systems are provided it is desirable to
incorporate emergency coupling between them. This allows the emergency
generator to be connected to both systems if necessary, for example during
a prolonged loss of power some non-essential services may become
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“essential” — such as catering and laundry. Also, with the coupling it is
possible to provide a larger test load when required.

Where additional essential supply facilities are being added to existing
installations the choice of distribution will depend on local conditions and the
location of the existing essential supply relative to the electrical load centre
in the health care and social services premises.

Selection of emergency supply equipment

Reliability in service is of prime importance for equipment used in essential
supplies. Goods and services subject to the assessment and inspectorate
services based on BS 5750 (ISO 9000) — ‘Quality Systems’, and BS 9000 —
‘Electronic Components of Assessed Quality’, or those equipment which
carry the “CE” mark should be encouraged and supported.

The likely maximum demand from essential loads should be carefully
analysed to ensure that the plant capacity is sufficient to supply the required
loads in the event of a prolonged interruption to normal supplies.

Compliance of all electrical equipment with the appropriate British Standards
or IEC, ISO harmonised or European Standards should be specified where
they are applicable. Where no accepted standard or independent
certification is offered, care should be taken with the manufacturer’s
specification to ensure that equipment will be satisfactory and reliable for the
service required. IEC and ISO standards, by agreement, are harmonised
and adopted by those EEC and EFTA countries represented on the
European Committee for Electrotechnical Standardisation (CENELEC).

Uninterruptible power supplies

The considerable increase in sophistication and computerisation of
equipment for specialised treatment and monitoring of patients has led to a
greater demand for continuous and reliable power supplies. An alternating
current (AC) “no break supply” that is continuous and unaffected by external
circumstances can be provided by an uninterruptible power supply (UPS).

Combined heat and power systems

The basis of combined heat and power (CHP) systems is to obtain greater
energy utilisation from the fuel used in an engine-driven generator set. The
overall electrical efficiency of these sets is not usually more than 30%.
However, a CHP system using a similar generator could achieve an overall
electrical and thermal efficiency of up to 90% by utilising the previously
wasted heat.
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3.14 For greater benefit, the engine should run as continuously as possible at full
load. It follows that for CHP to operate at maximum efficiency the engine
must run at a high load factor with a simultaneous requirement for the heat
output. To achieve this continuous running, additional generating plant may
be required for essential emergency supply support during breakdown or
maintenance.

3.15 Special arrangements must be made with the Public electricity supply
company if it is intended to export any surplus electrical power.
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4. Management summary

Emergency power supplies should be periodically reassessed by the
management and improved where necessary to ensure that they remain
adequate to maintain essential clinical and surgical life-support facilities.

Where new health care and social services premises are built in separate
phases the emergency power supply for the whole premises should, as far
as possible, be planned and evaluated at the initial design stage. This will
enable the total emergency power supply requirement to be assessed in the
planning stages and appropriate areas of accommodation allocated. The
required AC generator sets should be installed early in each phase to make
the maximum amount of emergency power available as early as possible
and so that staff training can be carried out.

Within this general guideline, the aim should be to keep electrical
installations as simple as practicable.

When facilities do not currently meet the standards recommended in this
Memorandum, management should bear in mind the following high priority
objectives:

a. the protection of life-saving and life-support services such as those
found in operating suites, delivery rooms, special care baby units,
intensive therapy units and high dependency units where patient
monitoring equipment, ventilators, defibrillators, renal dialysis machines,
etc, are used;

b. the provision of light, heat and, if necessary, ventilation in patient areas;
essential supporting services;
safe evacuation of the building in an emergency.

The operational management to ensure generator availability is discussed in
SHTM 2011; Emergency electrical services, ‘Operational management’.
Recommended procedures will ensure plant reliability and availability even
though these tests will cause some minor disruption to hospital services.
Simulation of loss of mains supply should be initiated once per month. This
would allow staff, particularly in the ITU, to practise their emergency
procedures.

Version 2.0: June 2001 Page 12 of 20
© Borders General Hospital NHS Trust on behalf of
NHSScotland Property and Environment Forum



SHTM 2011 (Pt 1): Emergency electrical services
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healthcare premises
SFPN 7 Fire precautions in patient hotels P&EFEXx 1999 CD-ROM
SFPN 10 Laboratories on hospital premises P&EFEX 1999 CD-ROM
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Diesel Engine Driven Automatic Stand-by
Generator Sets

Code of practice for reducing the
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NHS
Estates

NHS
Estates

HSE

Electricity
Assn.

Annual
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private generating plant to the Electricity
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(16th edition)
Institution of Electrical Engineers (IEE)

Lighting guide for hospitals and health
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Chartered Institution of Building Services
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Lighting for communal and residential
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Chartered Institution of Building Service
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Code of practice for gas engines. British
Gas
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Low voltage switch gear: Automatic
Transfer Switches

Noise control

Electricity
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