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1 Introduction

Emergency lighting has been developed over many years to provide
illumination to allow occupants to use escape routes in the event of a
failure of the normal lighting supply. It has traditionally been associated
with fire protection systems and it has become an essential element to
enable persons to escape from fires. But it also has an important function
in the event of total or local supply failures, protecting users and giving
them confidence to escape safely.

The task of emergency escape lighting is to assist people to evacuate
buildings so we are able to use much lower light levels than are used for
normal lighting. However, this makes it essential to design the system
correctly to make effective use of it. Recent experience has shown that
in many cases users are allowed to remain in a building during a mains
supply failure, which is likely to require higher light levels and often
larger areas of coverage. These systems are known as safety lighting
and are now covered in BS 5266-1, Emergency lighting —Part 1: Code of
practice for the emergency lighting of premises.

Many standards have been produced to endorse established good
engineering practice in this important area of safety. With the changes in
requirements and responsibilities defined in current legislation this book
is intended to reveal the intention behind the requirements, to enable
them to be interpreted better for specific applications.

Emergency lighting terminology

For the purposes of British Standard BS 5266-1 and European Standard
BS EN 1838, Lighting applications — Emergency lighting, ‘emergency
lighting’ is the generic term for equipment that provides illumination in
the event of failure of supply to normal lighting. There are a number of
specific forms, as shown in Figure 1.
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1 Introduction

Emergency lighting

- 1
Emergency escape lighting Standby lighting

I

I I I
Escape route Open area High risk
lighting and lighting task
safety signs area lighting

L Additional emergency safety lighting

for premises not evacuated in supply
failure

Figure 1 - Specific forms of emergency lighting

emergency escape lighting

This is defined as that part of emergency lighting that is provided to
enable safe exit in the event of failure of the normal supply. (This type of
emergency lighting forms part of the fire protection of a building.)

emergency safety lighting

That part of emergency lighting that provides illumination to protect
occupants who remain in premises during a supply failure. This light level
and duration would be decided by the risk assessor / user depending

on the type of occupants and activities that will take place. The role of
the competent engineer is to advise on the suitable illumination and
luminaire locations to suit this application.

standby lighting

This is that part of the emergency lighting provided to enable normal
activities to continue in the event of failure of the normal mains supply.
(This lighting does not provide fire protection unless it meets the same
equipment, design and installation requirements as emergency escape
lighting systems.)

Escape lighting systems
escape route lighting
This is the part of emergency lighting that is provided to enable safe exit

for the building’s occupants, by providing appropriate visual conditions
and direction finding on escape routes and in special areas/locations
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Development of legislation

(e.g. corridors and stairs). It also ensures that fire-fighting and safety
equipment can be readily located and used.

open area (or anti-panic area) lighting

This is the part of emergency escape lighting that is provided to reduce
the likelihood of panic and to enable the safe movement of the occupants
towards escape routes by providing appropriate visual conditions and
direction finding (e.g. in large rooms).

high risk task area lighting

This is the part of emergency lighting that is provided to ensure the safety
of people involved in a potentially dangerous process or situation and to
enable proper shutdown procedures to be carried out for the safety of
other occupants of the premises (e.g. to protect persons from dangerous
machinery). This may include areas remote from the actual risk.

Development of legislation

Emergency lighting is demanded mainly because of legislation. This
legislation itself is a direct result of public and political pressure to
safeguard life and to ensure uniform standards in places where the public
gather.

In addition, local legislation is drawn up to meet specific and often local
risks where these are not adequately covered nationally. The relevant fire
authority’, jointly with the local authority building inspectors, enforces
legislation and provides a local control.

Legislation is not the only factor in the decision to install emergency
lighting. It may also be required to meet demands for safety, security,
financial protection, or to maintain operation of a site.

History of the legislative process

At one time, the only places that were required by law to install
emergency lighting were cinemas, theatres and passenger ships, although
emergency lighting was also common in hospital operating theatres. It
was also used in some department stores and in premises licensed by the
Magistrates’ Courts.

However, social conscience was triggered by a few tragic incidents in
places of public entertainment, hotels, old people’s homes and licensed
clubs. This initiated a multitude of mainly disconnected acts, by-laws,

' Fire authorities are largely, though not completely, county brigades and there are specialist
fire authorities for military and government properties.
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1 Introduction

regulations and standards. All imply or demand adequate lighting at all
material times to provide means of escape for the public and employees.

The GLC (Greater London Council) and other local authorities when

faced with large and concentrated risks, and in the absence of adequate
national standards and legislation, pushed ahead with their own
legislation, regulations and standards. Unfortunately, they did not

agree on the requirements that should be met. This made product and
application standardization difficult, and resulted in confusion as to which
products were acceptable.

The Factories Act 1961 and the Offices, Shops and Railway Premises Act
1963 were introduced. These included measures to enforce public safety,
including requiring emergency lighting, in places of work.

These two Acts were administered and enforced at local level by
inspectors who were independent of the fire brigades and who advised on
fire and emergency lighting equipment in places of public entertainment.

The Fire Precautions Act 1971 and the Health and Safety at Work etc. Act
1974, backed by existing legislation for cinemas, were strenuous efforts
to bring order and consistency of requirements. They combined the
enforcing powers and administration at local level and put them in the
hands of the local authority fire service.

The local authority reorganization of 1975, which created larger fire
authority areas and a more uniform structure, improved the effectiveness
of the fire authorities as an enforcing power.

The introduction in July 1975 of BS 5266-1:1975, Code of practice for
emergency lighting — Code of practice for the emergency lighting of
premises other than cinemas and certain other specified premises used
for entertainment, further improved the standard and uniformity of
emergency lighting installations by defining the illumination needed, and
the introduction of British Standard BS 4533-102.22:1990 (now developed
and numbered as BS EN 60598-2-22, Luminaires — Part 2-22: Particular
requirements —Luminaires for emergency lighting) helped to ensure an
improved standard of performance and reliability.

New legislation promotes risk assessment techniques to demonstrate
safety of a premises, so current standards provide information and
guidance to assist engineers and users to compensate for potential
hazards in a premises.

National legislation and standards

Legislation is produced when the Government responds to the concerns,
expressed by public or private bodies, for the need to introduce specific
legal controls for the safety of the citizens. The Government approaches
standards institutes, manufacturers’ associations, professional bodies,
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UK legislation

trade associations, research stations and representatives of those who will
be affected to actively help in the drafting of the proposals.

Similarly, when the British Standards Institution (BSI) or any similar
organization is producing a code of practice or equipment standard, the
same bodies are involved and contribute to and influence the final form
of the standard. The standards are being constantly developed. They
reflect established good engineering practice and give guidance to assist
the design installation and operation of appropriate systems.

All legislation, standards and other documents that are cited have been
listed in a Bibliography at the back of this book. The latest, up-to-date
editions at the time of publication of this book are listed.

UK legislation

There is a considerable amount of UK national and local regulations
affecting emergency lighting. The major items are given below.

National regulations

New buildings and major refurbishments. Premises need to be safe and
comply with relevant national and local building regulations.

The safe use of all buildings. Systems also need to be appropriately
designed for the activities being conducted, the structure of the premises
and the types of occupants. The UK guides to compliance with both these
requirements refer designers to BS 5266-1.

NOTE Construction sites must also be safe for their workers. Guidance is given in
the Construction (Design and Management) Regulations 2015.

¢ New buildings requirements (see details in Chapter 11)

Specific emergency routes and exits must be indicated by signs in
accordance with the national regulations. Emergency routes and exits
requiring illumination must be provided with emergency lighting of
adequate intensity in case the lighting fails. The Building Regulations
require escape routes, larger rooms, specific locations and points of
emphasis to be illuminated as detailed in BS 5266-1. Compliance is
normally checked by building control officers who must be satisfied
before the building is put into operation. The Building Regulations cover
other items of fire safety such as fire compartmentation and the adequacy
of escape routes.

¢ Safety in use of all buildings both new and existing. They must meet
the ongoing requirements of fire safety legislation (see details in
Chapter 10)
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1 Introduction

The Fire Precautions Act, together with a number of other smaller fire
safety laws, was superseded and replaced in England and Wales by the
Regulatory Reform (Fire Safety) Order?, which obliges the responsible
operators of buildings to perform risk assessments and limit the risks to
tolerable levels. Scotland introduced the Fire (Scotland) Act 2005 and
Northern Ireland passed the Fire and Rescue (NI) Order 2006; both of the
documents cover the same principles as the Fire Safety Order, and the
principles and requirements for emergency lighting and most other safety
systems are similar to those in the documents for England and Wales. In
England and Wales this is implemented by the guidance documents issued
by the Office of the Deputy Prime Minister, which clarifies that this is
done by the user performing a risk assessment for all premises in which
people are employed. The fire and rescue authorities are responsible

for auditing compliance. Scotland and Northern Ireland have equivalent
legislation and guidance documents.

To assist employers or other ‘responsible persons’, also known as ‘duty
holders’, the national fire authorities have produced guides for different
applications. System designers can also find that the guidance in these
documents is useful and they should be considered as part of the
consultation process. Compliance with this procedure will be audited by
the fire authorities at any time either at completion or in the future, so it
is important for the user to obtain and retain for inspection satisfactory
completion documentation and test records.

Details of this legislation and its impact are discussed in Chapter 10.

This fire safety legislation applies to the majority of premises and
workplaces in the UK. But it excludes: dwellings; the underground parts of
mines; anything that floats, flies or runs on wheels; offshore installations;
building sites; and military establishments.

It firmly places responsibility on the employer or operator (who may
delegate responsibility to a ‘responsible person’) of the building and
outlines the measures that must be taken to ensure the safety of all the
people that he or she is directly or indirectly responsible for. At the same
time it allows the enforcing authority to make sure that it is enacted (by
force of law if necessary) and defines the penalties the courts can impose
in the event of noncompliance.

It requires the responsible person to carry out a fire risk assessment,
produce a policy, develop procedures (particularly with regard to
evacuation), provide staff training and carry out fire drills. The responsible
person must also provide and maintain clear means of escape, emergency
lighting, signs, fire detection, alarms and extinguishers.

2 The term ‘UK fire safety legislation’ is used to refer to the Regulatory Reform (Fire Safety)
Order and the Scottish and NI equivalent legislation.
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Implementation of UK fire safety national legislation

Local authority requirements

Some workplaces require a licence from the local authority. The fire
authority may require higher levels of fire precautions for specific
premises. These include those that provide:

the sale of alcohol;
music and dancing;
theatres and cinemas;
gambling;

sports stadia;

public entertainment.

Some premises must be registered with the local authority and need to be
accepted by the fire authority. These include:

nursing homes;
children’s homes;
residential care homes;
independent schools.

Implementation of UK fire safety national
legislation

The changes in the way legislation is implemented have resulted in
considerable changes in responsibility for the systems. The relevant fire
authority used to define the areas that needed illumination in order to
conform to BS 5266-1. When this and other fire safety measures were
installed, the fire certificate was issued.

The employer is now responsible for their premises and for providing
emergency lighting to reduce those risks to tolerable levels. Fire
authorities will audit the provisions to ensure appropriate levels of safety
of the occupants have been achieved. So the employer uses compliance
with BS 5266-1 as a way of demonstrating compliance with their legal
responsibilities.
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Acts of Parli t
cts of Farfiamen British Standards Institution

These are enforced by courts Produces standards of best

engineering practices by
consultation with all parties.
They are called up in guidance
Government departments documents as showing legal
compliance

e.g. Home Office, provide guidance

Fire authority and building control Employer
Uses contractor to install
products to meet fire authority
requirements. Fire authority will
then issue a fire certificate

They implement legislation, inspect premises

and decide upon requirements, then issue fire
certificates to premises that comply. They are
responsible for the fire safety standards of the |
building

Figure 2 - Flowchart of implementation of previous legislation, the Fire Precautions Act and
the Building Regulations, for designated areas of high risk

Background to UK fire safety legislation

Currently, there are two legislative drivers to the fire safety market. New
buildings and major refurbishments have to comply with the Building
Regulations, which require both emergency lighting and fire alarms in
most buildings. The building inspectors enforce these regulations during
the construction phase and this protection will remain in place.

Most other fire safety legislation in the UK has now been replaced with a
single Act. Now, the inspection of buildings and issuing of a fire certificate
is limited to a very small number of high-risk premises. Most employers
occupying other buildings will be required to conduct a risk assessment
and make whatever changes are necessary. This new procedure is
retrospective and so if a premises had a fire certificate issued 20 years ago,
it will have to be reassessed and be upgraded to the latest issue of the
standards. The risk assessment should be continuously updated to reflect
any changes in risk to the premises and should be repeated on a regular
basis normally no longer than every 12 months.

The outline of the procedure for employers with sites that are not
classified as very high risk is as follows.

e They must appoint a ‘responsible person’ who has to provide the risk
assessment.

e This person has to evaluate the hazards and the people at risk and then
ensure that the fire precautions are adequate for that risk (meeting
standards is deemed as complying).
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Implementation of UK fire safety national legislation

e They are encouraged to use specialist competent people to assist them
in providing reports on areas of risk and protection as needed.
e Written records must be kept for all premises with more than five

employees.
Fire Safety Bill: an Act of Parliament N Government departments
Enforced by the courts e.g. Home Office, provide guidance
' Fire authority and building control
. They implement legislation and check assessments
Employers Competent engineers
and their fire risk » Specialists in fire alarm and emergency lighting
assessors design, installation and maintenance, who provide
They have total technical assistance
responsibility for the fire
safety of the premises British Standards Institution
< Produces standards for equipment and application
that can be used by employers to demonstrate
compliance

Figure 3 - Flowchart of implementation of current legislation, the
Regulatory Reform (Fire Safety) Order and the Building Regulations

Major implications of the UK fire safety legislation

It is important that employers understand their responsibilities to ensure
that adequate emergency lighting and fire alarms are installed to
safeguard occupants by understanding and complying with the fire safety
legislation. New buildings will still have the support of building control
officers to enforce the Building Regulations.

Employers will benefit by using the services of trained and competent
engineers to assist in the design, installation and maintenance of fire
protection equipment to ensure the quality, reliability and long life of the
equipment. Greater confidence can be gained through using approved
third party certified safety equipment.

Competent engineers should be able to give advice on how to provide
systems compliant with the requirements of the relevant codes of practice
for emergency lighting and fire alarm system design.

For normal applications, within the scope of the relevant application
standard, the employer should be able to accept compliance with current
published standards for system design as a basis on which to incorporate
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1 Introduction

the system design into their risk assessment in order to limit the risks to
negligible or tolerable levels as required by the legislation.

Where the construction or operation of the building is such that increased
hazards are present, or the risk of harm is higher than for a normal
application, the employer (in conjunction with specialist advice where
appropriate) should determine what, if any, additional measures are to be
taken to limit the risks to negligible or tolerable levels.

Enforcement of UK fire safety legislation

If the fire authority considers that a premises is not adequately protected,
they can take various forms of action.

Alterations notice

An alterations notice requires the responsible person to notify the
relevant fire authority of any proposed changes that may increase the risk
in the premises. They are issued where the fire authority considers that
the premises constitute a serious risk or may constitute a risk if changes
are made.

Enforcement notice

An enforcement notice is issued where the responsible person has failed
to comply with the legislation and details corrective measures that they
are legally obliged to complete within a set timescale, to comply with the
law.

Prohibition notice

A prohibition notice is issued where the use of the premises may
constitute an imminent risk of death or serious injury to the persons using
them. This may be a restriction of use (e.g. imposing a maximum number
of persons allowed in the premises), or a prohibition of a specific use of all
or part of the premises (e.g. prohibiting the use of specific floors or rooms
for sleeping accommodation).

Prosecution

If the problem is considered very serious or if any of the lesser actions
have not been satisfied, the fire authority can initiate a prosecution with
considerable fines or even imprisonment as a potential penalty.

The future of fire safety legislation

The Government has conducted a detailed review of the effectiveness
of current fire safety legislation. It has developed proposals for future
improvements, which are presented in the form of a quick-read guide
called Building a safer future and the final report from Dame Judith
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The future of fire safety legislation

Hackitt, Building a Safer Future: Independent Review of Building
Regulations and Fire Safety.

The review focuses primarily on creating a stronger regulatory framework
for high-rise, multi-occupancy residential buildings which were identified
as areas of particular safety concerns. It sets out a new regulatory
framework to address current weaknesses and concentrates on the need
to strengthen regulatory oversight to create both positive incentives

to comply with building safety requirements and to effectively deter
noncompliance.

Legislation must clarify roles and responsibilities and raise and assure
competence levels, as well as improving the quality and performance of
construction products.

The report makes it clear that we must all play our parts in improving fire
safety for emergency lighting.

Clients need to appreciate the risks to building occupants and ensure that
they use competent engineers to assist them in minimizing those risks.
Identifying the client’s responsibilities at the outset will ensure a greater
degree of ongoing engagement.

Principal project designers should maintain the ownership concept on
behalf of the client to ensure that important safety points are observed
and key players are engaged appropriately and are co-operating in the
interface of the various safety systems.

Emergency lighting designers should ensure accountability and help to
create an audit trail in respect of any design changes that can be followed
back through the principal designer and ultimately to the client.

Principal contractors should assume primary ownership throughout the
construction phase, and especially at handover to the occupation and
maintenance phase.

Emergency lighting contractors should ensure the required design is
correctly installed and help to create an audit trail to ensure that any
on-site changes can be followed back through the principal contractor
and ultimately to the client.

As an industry we need to support the drive for increased safety.

Manufacturers need to ensure they offer high quality products that meet
the latest product standards and users should be provided with sufficient
accurate design information to enable them to be applied correctly.

Designers need to be able to consult with clients and they must be
competent to match the system they design to the client’s needs. The
design should then be established and sufficient information passed to
the installer to ensure the system is fitted as required.

Documents

Document Sharing Hub

Full document details: BIP 2081:2020


http://www.avadocuments.com/doc/bip-2081-2020
http://www.avadocuments.com/doc/bip-2081-2020

1 Introduction

The installer must be competent to take the designer’s information and
produce the required installation. They need to be able to appreciate any
site problems that may occur and ensure they are dealt with correctly and
that any changes needed are accepted by the designer.

The maintenance engineer must be trained and capable of keeping the
system tested and repaired. If needed they should also be able to assess
the impact of any changes to the building or its use and refer them back
to a designer for consideration.

Two documents have recently been published that will assist with the
actions recommended in the report. BS 7273-6:2019, Code of practice for
the operation of fire protection measures — Part 6: Fire detection and fire
alarm systems — Interface with ancillary systems and equipment, advises
on the interface of different fire safety systems. PD CEN/TS 17165:2018,
Light and lighting — Lighting system design process, details the responsible
persons for all lighting system installations.

The Hackitt report makes many references to the need for engineers
involved with the provision, design installation and maintenance of

all safety systems to be competent. This is particularly true now as we
operate by engineering systems to match specific risks. To provide the
required level of competence, it is advisable that engineers should have
appropriate training to give them the necessary knowledge of and
experience in emergency lighting. They will also need suitable equipment
such as calibrated meters, computer programs and access to relevant
documentation and standards.

Definitions

To be able to interpret standards and guidance documents correctly,

it is important to understand the meaning of the major terms used in

the industry. Unfortunately, not all the definitions in the standards are
consistent or easily understood. So the following list gives a basic meaning
for each term. These definitions are intended to give an understanding

of the terms. If full technical details are needed they are printed in the
relevant standards.

‘A’ national deviation

Within European Standards, countries are allowed ‘A’ deviations to
contract out of sections of the standard if they have national legislation
that has different requirements. All of these deviations are listed in that
standard for each country, so that any engineers working there know the
relevant requirements.
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Definitions

ballast

The control circuit that controls the operation of a fluorescent lamp from
a specified AC or DC source (typically in the range 2.4-240 V). It can also
include elements for starting the lamp and ensuring that for power factor
correction or radio frequency interference suppression requirements can
be met.

ballast lumen factor (BLF)

The ratio of the light output of the light source when the ballast under
test is operated at its design voltage, compared with the light output of
the same light source operated with the appropriate reference ballast
supplied as its rated voltage and frequency.

battery
A secondary cell providing the source of power during mains failure.
battery capacity

The discharge capability of a battery, which is a product of the average
current and time, expressed as ampere hours over a stated duration.

battery sealed (recombination)

A battery that is totally sealed or constructed so that no provision is made
for the replacement of the electrolyte.

battery unsealed (vented)
A battery that requires replacement of the electrolyte at regular intervals.
borrowed light

The assistance from borrowed light is clarified in that when it comes from
an adjacent emergency light this is acceptable. However, other sources
such as street lighting are increasingly being switched off for energy
saving, so they should not be relied on in a new installation. If an existing
installation relied on another source then it should be reassessed as

part of the regular revisions of the fire risk assessment. In case of doubt,
additional emergency luminaires are recommended.

central power supply system

A system with a single battery and charger supplying a number of remote
emergency luminaires.

Documents

Document Sharing Hub

Full document details: BIP 2081:2020


http://www.avadocuments.com/doc/bip-2081-2020
http://www.avadocuments.com/doc/bip-2081-2020

1 Introduction

combined emergency luminaire (previously known as sustained)

Contains two or more lamps at least one of which is energized from the
emergency supply and the remainder from the normal supply. The lamp
energized from the emergency supply in a combined emergency luminaire
is either maintained or non-maintained.

competent person

Is someone with the relevant current training and experience, with access
to the requisite tools, equipment and information so they are capable of
carrying out the required tasks.

design voltage

The voltage declared by the manufacturer to which all the ballast
characteristics are related.

deviation

If the designer or installer deviates from the requirements of the code

of practice, he or she has to identify the reasons for the deviation and
demonstrate that the safety of the building is not impaired in this
particular application. All relevant parties must be notified and the details
must be recorded in the completion certificate.

emergency ballast lumen factor

Ratio of the emergency luminous flux of the lamp supplied by the
emergency control gear to the luminous flux of the same lamp operated
with the appropriate reference ballast at its rated voltage and frequency.

emergency exit

A way out that is intended to be used any time that the premises are
occupied.

emergency luminaire rated luminous flux

Lumen output as claimed by the luminaire manufacturer, 60 s (0.5 s for
high risk task area luminaires) after failure of the normal supply, and
continuously maintained to the end of rated duration of operation.

F mark

This mark used to show that the luminaire could be mounted on
combustible surfaces. It is no longer needed as all emergency luminaires
should be suitable for that location. It does not show that the luminaire is
fire retardant.
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final exit

The terminal point of an escape route from the building
NOTE This may not be the final place of safety.

llluminance

The luminous flux density at a surface, i.e. the luminous flux incidence per
unit area. The unit of illuminance is the lux (Ix), which is the number of
lumens per square metre on the surface being illuminated.

luminaire

Is the technical term for a light fitting that distributes, filters and
transforms the lighting provided by the light source and includes all
the items necessary for fixing and protecting these light sources and for
connecting them to the supply circuit. It should be noted that internally
illuminated signs are a special type of luminaire.

maintained emergency luminaire

A luminaire containing one or more light sources that operate from both
the normal supply and from the emergency supply as available. It should
be illuminated at all material times.

material time

This is the relevant time that protection should be available for. It
commonly refers to the time that maintained exit signs need to be
illuminated for, the material time being when the building is occupied.

mounting height

The vertical distance between the luminaire and the working plane.
It should be noted that the floor is taken to be the working plane for
emergency escape route lighting.

non-maintained emergency luminaire

A luminaire containing one or more light sources which operate from the
emergency supply only upon failure of the normal mains supply.

normal lighting

All permanently installed artificial lighting operating from the normal
electrical supply that, in the absence of adequate daylight, is intended to
be able to be used at any time that the premises are occupied.
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1 Introduction

place of safety

A safe area beyond the premises where relevant persons are no longer at
risk from fire.

practical emergency lamp flux

Minimum luminous flux of the lamp observed during the rated duration
of the emergency mode.

rated duration

The manufacturer’s declared duration, specifying the time for which
the emergency lighting will provide the rated lumen output after mains
failure. This may be for any reasonable period, but is normally one or
three hours.

rated load

The maximum load that may be connected to the system and supplied for
the rated duration.

recharge period

The time necessary for the batteries to regain sufficient capacity to
achieve their rated duration.

remote inhibiting facility

Means for remotely inhibiting a luminaire associated with an emergency
lighting system.

remote inhibiting mode

State of a self-contained emergency luminaire which is inhibited from

operating by a remote device while the normal supply is on and, in the
case of a normal supply failure, the luminaire does not change over to
emergency mode.

rest mode

State of a self-contained emergency luminaire that has been intentionally
extinguished while the normal supply is off and that, in the event of
restoration of the normal supply, automatically reverts to normal mode.
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self-contained emergency luminaire or single-point luminaire

A luminaire or sign providing maintained or non-maintained emergency
lighting in which all the elements, such as the battery, the light source
and the control unit, are contained within the housing or within one
metre of the housing.

slave or centrally supplied luminaire

An emergency luminaire without its own batteries designed to work with
a central battery system.

850 °C glow wire test

Enclosures of batteries of emergency luminaires must pass this test as
specified in BS EN 60598-2-22. This test protects the battery circuits so that
internal circuit faults will not set fire to the luminaire.

Documients

Document Sharing Hub

Full document details: BIP 2081:2020


http://www.avadocuments.com/doc/bip-2081-2020
http://www.avadocuments.com/doc/bip-2081-2020

Documents

Document Sharing Hub

Full document details: BIP 2081:2020


http://www.avadocuments.com/doc/bip-2081-2020
http://www.avadocuments.com/doc/bip-2081-2020

2 Emergency lighting standards: an
overview

Structure of standards production and
administration

International standards
Building requirements Electrical products

International level

Repeniere ﬂ

National level BS etc.

Figure 4 - The standards hierarchy

While IEC (International Electrotechnical Commission) and ISO
(International Organization for Standardization) are the highest stage and
they are contributed to by individual national standards bodies they do
not have to be adopted by individual nations.

CIE (Commission Internationale de I’Eclairage, or the International
Commission on Illumination) is an organization of experts who have
access to the highest international level without going through the
national committees. It was originally used to write advisory reports but is
now providing application standards.

The IEC is the oldest of the international standardization organizations.
It was founded back in 1906 with the support of seven countries. The
IEC currently has 48 full members, eight associate members and six
pre-associates. It is recognized globally as the provider of standards
and related services needed to facilitate international trade in the
electrotechnical field. IEC members are not required to adopt the
standards issued by this body at national level.
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Members of CENELEC (European Committee for Electrotechnical
Standardization) also represent their countries directly in the IEC. They
ensure close cooperation and parallel adoption procedures between
the technical work going on in the relevant bodies of CENELEC and
IEC. CENELEC use draft British Standards as reference documents for all
CENELEC standards.

ISO was established in 1947. It is a nongovernmental, worldwide
federation of national standardization bodies with approximately

140 members. Each member represents a single country and is ‘most
representative of standardization in that country’. The mission of I1SO is
to promote the development of standardization and related activities in
the world, with a view to facilitating the international exchange of goods
and services. ISO is very closely related to CEN (European Committee for
Standardization).

European Standards

European Standards are documents that have been ratified by a European
standards organization (CEN or CENELEC). A European Standard is a
document, established by consensus and approved by a recognized

body, that provides, for common and repeated use, rules, guidelines or
characteristics for activities or their results, aimed at the achievement

of the optimum degree of order in a given context. Standards should

be based on consolidated results of science, technology and experience,
and are aimed at the promotion of optimum community benefits. They
are designed and created by all interested parties through a transparent,
consensual process.

When standards are approved in Europe (70 per cent majority needed)
they must be adopted by European countries unless they have an

‘A’ deviation where they can demonstrate that they have different
requirements already in their legislation or have different local conditions
justifying their exception from parts of the standard.

European Standards are approved in English, German and French with
other countries producing translations from one of these three base
documents. As you can imagine, some translations are questionable.
The formats are either:

e ENs (European Standards) which have to be adopted by all European
member states. They are the same, word for word, in all countries.
A national annex is permitted but is not part of the EN. Harmonized
standards are those ENs published to specifically support essential
requirements of European Directives.

e HDs (Harmonized Documents) which are announced in all European
member states but can differ from country to country although the
technical content must be compatible. For example, in the wiring
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standards the national versions only cover the type of distribution

in use in that country. So in the UK the standard is written around a
system where the supply has a neutral line which is approximately at
earth potential so only the live wire is fused. In other countries both
lines are independent of earth and should be fused.

European Standards are a key component of the Single European
Market. Though rather technical and unknown to the general public
and media, they represent one of the most important issues for business.
Although often perceived as boring and not particularly relevant to
some organizations, managers or users, they are actually crucial in
facilitating trade and hence have high visibility among manufacturers
inside and outside the European territory. A standard represents a model
specification, a technical solution, against which a market can trade. It
codifies best practice and is usually state-of-the-art.

The fact that European Standards must be transposed into national
standards in all member countries guarantees that a manufacturer has
easier access to the market of all of these European countries if their
product conforms to a European Standard.

NOTE The standards committees are geographical and not political. The structure
and the UK involvement with them are not scheduled to change. The areas that
could change are where legislation calls up the use of specific standards. However,
as the main area of enforcement is based on risk assessment of premises, this
procedure is well established and unlikely to change.

British Standards

Implementation of an International or European Standard that is
endorsed and published as a British Standard gives that standard the
status of a national standard. Some standards are developed in the UK
and are not adopted within Europe; in that case they only have the BS
mark of national origin. BSI promotes and markets the standards within
the UK. They also provide representatives to the various European

and international committees that draft the standards. When a draft

is produced it is sent to each national committee for their comments,
which are then integrated into the document by the drafting committee.
This final version is then circulated to the national committees for them
to vote their acceptance and to identify any ‘A’ deviations that may be
required. When the European Standards are available any variations

in existing UK standards have to be aligned. For example, the testing

of self-contained luminaires was originally once every six months for a
third of capacity, but the introduction of BS EN 50172:2004, Emergency
escape lighting systems, changed this to an annual test for full capacity, so
BS 5266-1 needed to be modified to be consistent with this requirement.
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2 Emergency lighting standards: an overview

Emergency lighting standards

The increasing complexities of forms of emergency lighting and the need
to harmonize standards across Europe have resulted in a wide range of
standards covering lighting levels, application requirements and product
performance. This chapter is intended to show the outline of the subjects
covered by each document and how they interface with each other.

When no date of publication is quoted it refers to the latest published
issue.

i i Other standards
Application standards B EN 1o s
Code of practice BS 5266-1 lighting

BS 7273-6, Interface of
safety systems
PD CEN/TS 17165,

! '

Lighting requirements
BS EN 1838

Application standard
BSEN 50172

system process and
responsibilities

!

!

Luminaires data
BSEN 13032-3

Wiring standards
BS 7671

r————————————7 [T T T !
| Luminaires Central battery units I Generators I
L fNeossz22 o ENSOITL | sosszs1z |

| I
S S yN— |- |

Figure 5 - Lighting standards structure

BS 5266-1, Emergency lighting — Part 1: Code of practice for
the emergency lighting of premises

The latest 2016 edition details the broad outline of all the main
emergency lighting requirements giving advice on compliance including
the references for those detail values that are contained in relevant
CEN and CENELEC standards. This is the base document that calls up the
relevant standards and outlines how they should be interfaced. It also
details how types of emergency lighting systems should be designed,
installed, commissioned and tested for different types of premises.
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Installation and wiring considerations are detailed and the appropriate
testing and commissioning documentation is defined.

NOTE This standard is called up as the relevant standard by the Building
Regulations and the Health and Safety Executive’s publication Fire Safety: An
employer’s guide.

BS EN 1838, Lighting applications — Emergency lighting

This standard was developed by Technical Committee CEN/TC 169 based
on input from all European countries and is applied to all of them.

It supersedes the lighting levels previously given in BS EN 1838:1999/

BS 5266-7:1999.

It details the conditions of illumination needed and the location of
luminaires to assist emergency escape from a building. It is split into
categories that cover escape routes, open areas, high-risk task areas,
standby lighting and lighting conditions for the visibility of safety signs.
Each category has specific minimum levels of horizontal illumination in
the worst case during the defined discharge duration period. To ensure
that the lighting is satisfactory, limits of uniformity, disability glare

and colour are given, and in addition maximum viewing distances are
provided for the use of illuminated safety signs.

Compliance with this standard is required by BS 5266-1 and either can be
demonstrated by measurement, which is laborious, or the design can be
done in advance using authenticated data on approved luminaires from
schemes such as the BSI Kitemark scheme for BS EN 60598-2-22 luminaires.

BS EN 50172, Emergency escape lighting systems

The design section details the consultation procedure, use of plans and
records and selection of system types and equipment with the methods
of operation. It also covers the design principles to be achieved and states
that the performance conditions given in EN 1838 must be met.

BS EN 60598-2-22, Luminaires — Part 2-22: Particular
requirements — Luminaires for emergency lighting

This standard is the European version with specific national variations
from the original parent IEC document. It covers both self-contained and
slave luminaires for centrally powered systems. The standard is designed
to ensure that the products are safe in use, will perform correctly and will
be compatible with other system components.

Specific sections cover the construction, endurance, operation and
output performance tests for emergency lighting use. Many of the tests
and requirements are those specified for normal mains luminaires in

BS EN 60598-1, Luminaires — Part 1: General requirements and tests.
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The light output tests measure the light in 5° steps on both the transverse
and axial plane together with the tests of total light output at the end

of discharge. This forms the base technical information from which the
authenticated spacing tables referred to in BS EN 1838 are derived.

BS EN 50171, Central power supply systems

This standard was developed by CENELEC BTTF 62-8 and covers the central
battery units and systems except for the wiring. It also defines the safety,
construction and performance of these systems. Where possible similar
requirements have been used to those called up for the luminaires to
obtain a consistent performance and assist users and manufacturers to
become familiar with the categories of construction. A major area of
application and output performance requirement of these systems relates
to inverters where past problems have highlighted the need for care.

The areas covered are:

¢ The need for the luminaires to be compatible with a correctly rated
inverter.

e The inverter must be able to blow all distribution fault protection
devices in the emergency condition. During an emergency if a fire
burns through the cable in a particular fire compartment causing a
short-circuit it is important that the inverter has the capability to isolate
that area by blowing the fuse and then continuing to supply the rest of
the building.

e The inverter must be capable of starting the emergency load in the
emergency condition from the battery supply. In the past some systems
relied on starting the load from a bypass on the mains. These systems
could be unable to re-strike emergency circuits after a voltage depres-
sion such as occurs while blowing a distribution fuse.

The safety requirements for batteries were given in BS EN 50272-2:2001,
Safety requirements for secondary batteries and battery installations

— Part 2: Stationary batteries. This has been superseded by BS EN IEC
62485-2:2018, Safety requirements for secondary batteries and battery
installations — Part 2: Stationary batteries. It details both ventilation

and electrical safety precautions for all stationary battery installations.
There are stringent limits for systems with batteries above 120 V nominal,
particularly for installation and maintenance.

BS EN 62034, Automatic testing systems for battery
powered emergency escape lighting
With the increasing cost of labour, automatic testing systems for

emergency lighting systems are becoming increasingly attractive. Tests
should occur only when it is safe to discharge the system, when the test
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Other related standards

units cannot interfere with the emergency operation and when fault
signals are clear and cannot be cancelled until the system is rectified.

BS EN 13032-3, Measurement and presentation of
photometric data of lamps and luminaires — Part 3:
Presentation of data for emergency lighting of work places

Being developed are harmonized ways of presenting data for Europe.
Within the UK this procedure has already been established for emergency
lighting use. Luminaire data, when tested by a national test house, or
manufacturer’s authenticated data derived from national test house
photometric testing can be used to provide the input for computer
programs or used to generate easy-to-use spacing tables that have been
derived and independently checked from results reported from test
houses.

BS 7671, Requirements for Electrical Installations — IET
Wiring Regulations, and BS 5266-1, Emergency lighting -
Part 1: Code of practice for the emergency escape lighting
of premises

These requirements are currently contained in BS 5266-1, which defines
the types of cables to be used for centrally powered systems. The

general good principles covered in the IET regulations are also required.
Ultimately, it is hoped that the upgrading of the IET regulations will cover
all wiring aspects.

Other related standards

BS EN IEC 62485-2:2018, Safety requirements for secondary
batteries and battery installations — Part 2: Stationary
batteries

This standard superseded BS EN 50272-2:2001. It maintains the same
requirements as the previous standard.

BS 7273-6, Code of practice for the operation of fire
protection measures - Part 6: Fire detection and fire alarm
systems — Interface with ancillary systems and equipment

This code gives guidance on the interface of all fire safety systems
including emergency lighting.
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PD CEN/TS 17165:2018, Light and lighting — Lighting system
design process

This Published Document specifies steps to be taken in lighting system
design. It gives guidance on the process and lists responsibilities for the
implementation and operation of the solution.

Open area lighting Escape route lighting
BS 5266-7 (EN 1838) Fire points
BS 5266-7 (EN 1838)

Emergency lighting
product standard
EN 60598-2-22
Wiring

BS 7671

Other areas
(e.g. lifts)
BS 5266-1

Central system

Signage EN 50171
Signs Directive
HSE Guide

Maintained or non-maintained

Duration of Luminaires (1 HR min)

BS 5266-1

Figure 6 - Emergency lighting standards
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3 Code of practice for the
emergency lighting of premises
(BS 5266-1)

The Foreword to BS 5266-1 explains that:

The aim of this standard is to promote wider understanding of the different
types of emergency lighting system which may be employed, and to give
guidance on their correct application to the varied requirements of different
categories of premises.

BS 5266-1:2016

The document provides coverage for all the emergency lighting standards
and explains where they should be used. It gives guidance as to the
principles that should be adopted and details of specific requirements.

It also establishes the action that should be taken and controls needed
for existing premises that had used the old UK ‘A’ deviations from the
relevant European Standards.

The standard does not itself declare legal requirements. But many
government documents giving guidance on compliance with legislation
cite systems that meet the recommendations of BS 5266-1 as being
deemed to comply with the relevant legislation. So, although it is

not absolutely mandatory to follow the standard, it does establish a
proven and acceptable procedure for providing emergency illumination
and safeguards users, designers and installers by enabling them to
demonstrate that they have met their legal obligations.

The use of risk assessment techniques promoted by the UK fire safety
legislation establishes the areas that will require application of the
standard. Its use encourages uniformity of application, based on
providing adequate safety to persons in the event of an interruption
of the normal lighting and having due regard to the hazard level and
degree of familiarity of the occupants with the particular premises. The
standard recognizes that, in addition to ensuring safe unobstructed
means of escape from the premises at all times, an important function
of emergency lighting is to make possible the immediate location and
operation of fire alarm points and fire-fighting equipment. Another
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function is to minimize the chance of panic arising in large numbers of
people or in enclosed spaces, such as lifts. It helps to deter opportunistic
thefts and also provides assistance to occupants in the event of any
failure of normal lighting supply reducing the risks of injury by falling or
stumbling if they are plunged into darkness.

Development of the standard

Many of the principles established by the UK over the years in

BS 5266-1 were presented to the CEN and CENELEC standards bodies for
their adoption. The European committees accepted and developed the
document and it has now been published as the application standard
for emergency lighting (BS EN 50172) and the emergency lighting
requirements in BS EN 1838.

The reason for developing this work in Europe was to try and produce an
equal and consistent level of safety in all European countries. Because our
European counterparts were convinced that it was desirable for all of us
to adopt many of the UK'’s established methods of emergency lighting,
the need to change our previously engineered systems was avoided.

While BS 5266-1 is often treated as though it is a normative document it
is actually a code of practice giving advice consisting of recommendations
(drafted using ‘should’). However, both BS EN 1838 and BS EN 50172

are European Norms (ENs) and they are normative documents consisting
of requirements (drafted using ‘shall’). In practice, these standards are
referenced in documentation published by the Government to help the
responsible person to demonstrate compliance with the UK fire safety
legislation but they are not mandated standards.

Replacement of CP 1007, Code of practice — Maintained
lighting for cinemas

The 1999 revision of BS 5266-1 enabled other changes to be made. The
most important was the adoption of specific requirements for cinemas
that allowed BS 5266-1:1999 to supersede CP 1007. The implications of
this are that, provided that the cinema has seats that are fixed to the
floor, enabling the seat backs to guide people out to the aisles, then the
auditorium is not treated as an open area, but the aisles are treated as
escape routes.

The old CP 1007 standard required that exit signs had two sources of
illumination: one from a maintained battery system; and one from a
mains supply that had to be energized whenever customers were in the
cinema. At the time CP 1007 was written this guarded against the sudden
failure of tungsten lamps and also the possibility of failure of the rubber
insulated wiring. These requirements are no longer needed as modern
cables and installation checks reduce wiring problems and fluorescent

Docaiments

Document Sharing Hub

Full document details: BIP 2081:2020


http://www.avadocuments.com/doc/bip-2081-2020
http://www.avadocuments.com/doc/bip-2081-2020

Consultation (4.1)

lamps now give an indication of their impending failure by black ending
or by erratic performance.

Purpose of the 2016 revision

This revision of the standard responds to the increasing recognition of
the application of emergency lighting to assist the safety of occupants
who stay in premises during a mains supply failure. The standard now
covers the use of emergency lighting when occupants are not evacuated
immediately. This is referred to as emergency safety lighting, and as well
as conventional emergency escape lighting for evacuation purposes this
may require additional luminaires.

The introduction emphasizes the importance of the fire risk assessment.
The objective of the fire risk assessment is to reduce the hazards in a
premises as far as possible. It is performed by the assessor considering all
the risks in premises. These risks should be balanced by appropriate fire
protection systems.

The nature of the risks will determine the most effective mix of protection
systems but as nearly all premises will be used outside daylight hours they
will need emergency lighting as part of the protection. The emergency
lighting may also be needed to assist the operation of the other safety
systems — for example by illumination of fire alarm call points and control
panels. Higher levels may be required by occupants with disabilities.

The UK fire safety legislation changes the nature of the way BS 5266-1 is
applied. It is no longer prescriptive but is an essential element in enabling
the responsible person to demonstrate their premises are safe. The new
legislation acts retrospectively, so any premises engineered to previous
editions of BS 5266-1 need to be checked to consider whether they need
upgrading in order to conform to the 2016 revision of the standard. The
responsible person/risk assessor needs guidance to assist them in making
this decision and also assessing the urgency and determining the timescale
to enter in the action plan.

The clauses of BS 5266-1 cover the following topics: consultation and
records, illumination for safe movement, emergency escape lighting
design, power supplies and equipment, wiring systems and circuits, choice
of appropriate emergency lighting systems, emergency lighting design
procedure, certificates and log book, and servicing and repair. The major
clauses are discussed next.

Consultation (4.1)

Consultation between the responsible person, the owner/developer
and/or occupier of the premises, the architect, the lighting engineer,
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3 Code of practice for the emergency lighting of premises (BS 5266-1)

the installation contractor, the enforcing authorities and any others
concerned, should be arranged at a very early stage.

It should define the way in which the system is intended to operate,
including information as to whether the premises are to be evacuated
immediately in the event of failure of the supply to the normal lighting,
or whether occupants are likely to stay put in the premises.

In addition, the user may benefit from the safety lighting in a number of
ways, such as by enabling occupants to continue to fulfil useful functions
such as answering phones, serving at a bar, etc. It also assists staff to
monitor stock against opportunistic theft.

Conditions which may affect the system should also be considered to
ensure that the system provides the designed level of protection to the
users.

Many inappropriate designs occur because the interested parties were not
adequately consulted at the start of the process. It is important that all
relevant details are available in order to make informed decisions about
the system.

The importance of this process is now even greater for the responsible
person as they need to consider the cost implications of the testing
schedules, the running costs of both power and consumable items such as
fluorescent lamps in maintained units and the likely costs and disruption
of any repairs such as battery replacement.

The consultation process should include all relevant persons so the
responsible person can explain the hazards and people at risk together
with the capabilities of maintenance and operating staff to enable the
design and installing engineer to match the emergency lighting to the
application needs.

The following information should be available to be considered:

e The plans are necessary to establish the escape routes and open areas
requiring protection. They should also show the location of related fire
precautions such as fire alarm panels, call points and extinguishers that
may need to be found and operated in a supply failure. They should
include details of the supply and position of the normal mains lighting
and specific locations of controls for electronically locked fire doors.

¢ The latest draft of the fire safety risk assessment of the building. This
should identify particular hazards and the location of people who are
at risk.

¢ Details of the competence and availability of maintenance and testing
staff.

¢ Details of the national and any local requirements that will have to be
complied with for the particular building application type.
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Consultation (4.1)

¢ Information regarding the likely emergency lighting equipment that
could be considered for use. This will enable it to be considered for its
aesthetic impact on the building and provide its performance to enable
the spacing layout to be assessed.

If the project is an extension or modification of an existing building,
details of that installation should be available together with any old fire
certificates and commissioning certificates that have been issued and also
the test records. Those involved should ideally be the responsible person
for the operation of the building, the fire authority, the building control
engineer, the system designer, the system installer and the equipment
supplier.

The discussions should identify:

¢ the function of the building;

¢ the regulations that it will have to comply with;

¢ the results of the risk assessment or, if that has not yet been produced,
as much information as possible.

The following decisions should then be considered:

¢ the most appropriate mode of operation of the luminaires and exit
signs and the duration for which they will be required;

¢ the most suitable type of system;

e whether any or all of the occupants should be allowed to remain in
the premises during a mains supply failure and, if so, what procedures
should be used to protect them;

* an action plan to provide a design and installation schedule and to
establish the testing and training procedures.

As part of the consultation process, the interface with other safety
systems should be considered to ensure that their operation is not
affected by other systems as far as emergency lighting is concerned. This
means checking that the system will provide emergency illumination
when required, which may need monitoring of the controls of the mains
lighting and building management systems. Also, other safety systems
may require illumination from the emergency lighting in mains supply
failure conditions, so adequate illumination levels and duration should be
agreed and provided. Obvious locations which are identified in BS 5266-1
are fire alarm panels and call points, but other systems such as sprinkler
and ventilation control systems should also be considered. Guidance on
the procedures for the interface of fire safety systems that should be
followed are given in BS 7273-6.

The consultation process should also consider the areas of responsibility to
be allocated to designers, installers, maintenance engineers and users of
the system. Guidance on appropriate areas of responsibility are detailed in
the PD CEN/TS 17165.
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3 Code of practice for the emergency lighting of premises (BS 5266-1)

Purpose of the installation

Emergency lighting is needed in the event of normal lighting supply
failure for five reasons:

1. To show the escape routes both by use of exit signs and by the lumi-
naires on the route acting as beacons.

2. The luminaires have to provide sufficient illumination to enable occu-
pants to reach and use the escape routes safely by being able to ob-
serve and avoid obstructions in open areas (above 60 m?) or on escape
routes.

3. To be able to see and operate fire safety equipment as needed (e.g. call
points, control panels or extinguishers).

4. To be able to shut down safely any dangerous processes or to operate
winding mechanisms (e.g. to evacuate persons trapped in lifts).

5. To assist the evacuation of disabled occupants.

The standard details the following specific information that should be
established at the consultation stage to enable an adequate design to be
produced:

e The escape routes should be established. They should be adequate for
the number of occupants but may not include every door out of the
building as some may not be suitable.

e The escape route now has to protect occupants until they reach a place
of safety, so this should be considered and appropriate emergency
illumination provided.

e Each final exit door should be assessed to check whether an external
emergency luminaire is needed or whether the fire authority would
accept that street lighting would provide safe illumination.

NOTE With changes to local authority operation of street lighting, this may not
always be available.

¢ The location of the fire call points should be identified. Many will be
at the final exit doors so they will be adjacent to a luminaire. But those
within the building will need a luminaire located within 2 m horizon-
tally of them. This highlights their position in an emergency. This also
applies to fire-fighting appliances such as extinguishers, fire blankets
and hose reels.

¢ The position of fire and other safety signs needs to be established. It
also needs to be established whether they are to be internally illumi-
nated or to rely on a luminaire that is mounted within 2 m and able to
illuminate them.

e Any obstructions, change of level or hazards on the escape route
should be noted. Open areas should be checked for size or any other
reason that would require the provision of emergency lighting.

¢ Any toilets or changing rooms should be checked. It should be noted if
they are over 8 m?in floor area, any size without borrowed light or for
disabled use.

¢ The position of any lifts, escalators or moving stairways should be
noted.
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Safety lighting considerations in addition to emergency escape lighting

e Motor generator, control and plant rooms should be identified and the
extent of emergency lighting to provide safe access to them should be
agreed.

¢ If the building has covered car parks, the walkways and exit routes
need adequate illumination. If exit routes are not defined, the total
area may need emergency illumination.

¢ If the building has standby lighting, its performance needs to be
assessed to ensure that its operation complements the emergency light-
ing system and does not conflict with it.

e Suitable areas for the location of the central power supply units and
routes of low fire risk for the distribution cables need to be established.

¢ The location of call points in refuges and receiving controls for use of
disabled occupants.

¢ Near manual release controls for electrically locked exit doors.

Safety lighting considerations in addition to
emergency escape lighting (5.3 and Annex C)

BS 5266-1 now defines additional considerations that can be considered to
ensure the design meets safety lighting requirements when occupants in a
premises stay put during a mains supply failure. The Introduction explains
the different types of emergency safety lighting and their use.

Depending on the risk and the system, the occupants may be allowed
to stay in premises in the event of failure of the supply to the normal
lighting.

The levels of illumination and the areas that need covering may often be
greater than those needed for escape lighting.

Appropriate typical suitable values are given in BS 5266-1 and explained in
the sections on points of emphasis later in this chapter.

The emergency lighting equipment and design principles for safety
lighting should never be less than the requirements for emergency escape
lighting.

Typical procedures that the users decide to use to meet their operational
requirements and fire risk assessments are:

e They may be permitted to stay in place but must evacuate once there is
a 1-hour duration left in the emergency lighting system to assist evacu-
ation. Many systems now offer extended duration options.

e In other premises it may not be practical or safe to evacuate occupants
in @ mains supply failure unless an emergency also occurs. In these
cases, it may be decided to use the emergency lighting system to assist
occupants to be directed or escorted to a relatively safe risk location.
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3 Code of practice for the emergency lighting of premises (BS 5266-1)

¢ If the risk is minimal. For example, in some locations during daylight
the risk may be considered to be minimal, in which case supervisors
with adequate training will need to ensure evacuation takes place
before daylight fails.

NOTE 1 Some premises may require a combination of techniques. For example,

in a large store it is likely that the operator would decide to evacuate customers
immediately to keep them safe and to minimize opportunistic theft. However, the
staff will need to be retained in a place of safety on the premises so that when the
mains supply is restored they can readmit the public and continue trading.

The user and their consultants should be aware of the implications for
operational training of their staff and the maintenance schedules of the
system they select.

NOTE 2 This subject is covered in Chapter 12 (System design) and Chapter 13
(System selection).

lllumination for emergency lighting conditions
(Clause 5)

We do not observe an object by the light that falls on it but by the light
reflected from it to the eyes. Different objects are distinguished by the
contrast of the changes in light reflected to the eyes. So, objects that are
a different colour to their background are easily visible but if they are a
similar colour they are very difficult to distinguish. This situation can be
controlled for parts of the fixed installation but it is not controllable with
movable items. While the UK legislation specifies that escape routes are
not obstructed, during an emergency the normal discipline may break
down and items that were being carried can be left on the route, thus
causing a hazard.

The amount of light falling on an object (illuminance) is affected

not merely by the power and position of the light source used for
illumination, but also by the reflection from the surroundings. However,
during the installed life of the emergency lighting system reflected light
cannot be relied on as it would be unreasonable to expect the operator
of a building to be limited in their choice of decor colour by the need to
maintain emergency lighting levels. Consequently, emergency lighting
schemes have to be designed for worst-case conditions, particularly by
excluding the effects of reflectance and allowing for the build-up of dirt
on the luminaire and for the ageing of components such as batteries and
light sources.

Early issues of BS 5266-1 recommended the low level of 0.2 Ix of
emergency lighting on the escape routes as this was the best that was
available from many of the self-contained luminaires that were available
at that time. They recommended only a single 2.2 W tungsten lamp giving
22 lumen output.
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lllumination for emergency lighting conditions (Clause 5)

To maximize the effect of this illumination, escape routes were supposed
to have contrasting colours for prominent edges to vertical surfaces at
changes of direction and all potential obstructions or hazards on an
escape route in addition to the nosing of the stair treads. As a person’s
ability to see at low light levels diminishes with age, it was defined that
the 0.2 Ix value should be increased if the building was used by older
people.

During the discussions in Europe regarding the minimum light level that
should be used, it was established that the minimum of 1 Ix enabled
people without visual impairment to see obstructions regardless of colour.
It was realized that, while under normal conditions good user practice
could keep escape routes clear of obstructions, during an emergency this
discipline could not be relied on, so the higher level was adopted.

The UK has a considerable number of buildings engineered to the old

0.2 Ix minimum level. Provided that the condition of contrasting colours
was maintained they would be safe, so the UK was originally granted

an ‘A’ deviation to continue to accept those installations. However,
because of the chances of obstructions being left on escape routes during
the confusion of an emergency escape, this deviation has now been
withdrawn and BS 5266-1 now requires that the minimum value of 1 Ix
on the centre line of the escape route is used, particularly for all new
installations.

Minimum illuminance and adaptation

There should be an indication from the risk assessment of the types of
people at risk and the nature of the hazard they will face. This will vary
from application to application. The age of the occupants is important,
not only with regard to the amount of light required to perceive an object
clearly, but also the time needed to adapt to changes in the illuminance
(visual adaptation). In general, older people need more light to follow an
escape route and have longer visual adaptation times.

The maximum period that should be allowed to elapse between the
failure of the normal supply and the switch-on of the emergency lighting
depends upon the rate at which panic may be expected to mount in a
particular building. It also depends upon the time taken to adapt to the
new, and normally much lower, illuminance provided by the emergency
lighting. The illuminances in BS 5266-1 have been determined from
experience and practical tests.

The actual values for the minimum level of illumination of the escape
routes and open areas are now given in BS EN 1838. But for clarity they
are repeated in BS 5266-1. It also details that emergency lighting should
be provided within 5 s of the failure of the normal lighting supply. At the
discretion of the enforcing authority this period may be extended to a
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3 Code of practice for the emergency lighting of premises (BS 5266-1)

maximum of 15 s in premises that are likely to be occupied for the most
part by persons who are familiar with them and their escape routes.

The minimum value of illumination adopted in the 2011 revision of
BS 5266-1 aligns with BS EN 1838 as it is no longer an ‘A’ deviation for the
UK.

Procedure to design a system to comply with
BS 5266-1:2016

The emergency lighting design consists of:

e escape routes consisting of the routes from rooms (open areas) to a
place of safety;

e open areas or rooms that are larger than 60 m?or have a reason to
require emergency lighting;

e high risk task areas that have hazardous equipment or the control
rooms for such areas;

¢ locations of ‘points of emphasis’ covering either safety equipment or
difficult parts of the escape route that must be covered for the system
to comply with BS 5266-1;

e points of emphasis that should be considered on a site by site basis as
part of the risk assessment to determine whether emergency lighting is
needed. (Most of these items were in the previous issue of BS 5266-1.)

Format of the guidance given in the 2016 revision

Previously, the code of practice was called up in the Fire Precautions Act
to demonstrate adequate safety to obtain a fire certificate and so just the
values were given. Now the standard has to be capable of assisting the
responsible person to use emergency lighting to provide occupants with
sufficient illumination both to evacuate the building and to conduct any
safety procedures that may be needed or to shut down processes safely.
The recommendations are given for new premises and also guidance is
given to enable existing installations to be considered, to assess whether
or not they need to be upgraded.

Defined escape routes (5.2.5)
The current recommendation in the 2016 revision is as follows:
To assist escape routes to be used at all times, the horizontal illuminance on

the floor along the centre line of an escape route up to 2 m in width should be
not less than 1 Ix.

BS 5266-1:2016
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Procedure to design a system to comply with BS 5266-1:2016

This information is sufficient for most installations where the design is
being conducted by the use of verified spacing tables.

Guidance for existing installations Existing premises might have been
engineered to a previous minimum of 0.2 Ix along the centre line of an
escape route. This value had only been acceptable in routes that were
permanently unobstructed. If there is a danger that in an emergency
obstructions could be left on the escape route, the risk assessment should
consider upgrading the emergency lighting to 1 Ix, which should enable
obstructions to be identified.

Reference to the relevant EN that contains full data of the requirement:
Illuminances, including the provision of appropriate illuminance at exit
doors and other positions to be emphasized, and response times, is
specified in BS EN 1838. (See Chapter 4 in this book.)

Open areas (5.2.6)

The current recommendation in the 2016 revision is as follows:

Rooms with a floor area greater than 60 m? floor area, or those having
been risk assessed as needing emergency lighting, should be provided with
horizontal illuminance of not less than 0.5 1x at the floor level of the area,
excluding a border of 0.5 m around the perimeter.

BS 5266-1:2016

Guidance for existing installations. Typical factors for consideration in
a risk assessment are high levels of occupancy, an escape route passing
through the area and the need to switch off equipment before leaving.

Reference to the relevant EN that contains full data for the requirement:
Illuminances for open areas, is given in BS EN 1838.

To show where open area illumination is or is not required, the standard
now includes a diagram.
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T
A Small office B Kitchen in C Escape
But with inner Risk route
room Assessment. through
area
Escape route corridor
F Toilet
E Medium office o
Less than 60m2 8m2

]

D Large office over 60m2

| Escape Route requiring illumination to a minimum of 1 lux on the center line |

I
1

Open area rooms requirk

to amini

g illuminati

of 0.5 hux in central core

l Low risk rooms not requiring illumination

Area Dimensions Function and relevant Emergency
considerations lighting needed?
Escape route | 2x17) m Corridor leading to exits; luminaires | Yes
required at change of direction,
exits and outside building to place
of safety
Room A with | (3 x9) m=27m? | Small office in which the office Yes
inner room becomes the escape route of the
inner room and needs emergency
lighting
Room B 2x4)m=8m? Inner room with no risks No
Room C (3x4) m=12m? | Kitchen needing emergency lighting | Yes
in the risk assessment for the
premises
Room D (3x4)m=12m? | Small office, escape route passes Yes
through this open area
Room E (10 x 8) m = 80 m? | Main office larger than 60 m? floor | Yes
area
Room F (5x 11) m =55m? | Medium office smaller than 60 m? No
floor area
Room G (5x6) m=30m? | Toilet larger than 8 m? floor area Yes

Figure 7 - Examples of areas requiring emergency lighting
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Procedure to design a system to comply with BS 5266-1:2016

NOTE The inner room should be assessed. If it is a manager’s office where they
may work alone at night, the assessment may decide that emergency lighting
should be fitted.

High risk task areas

This requirement is now in BS 5266-1:2016 (Subclause 5.2.7). Where
occupants are exposed to high physical risk themselves or they are
controlling processes which could be dangerous to others, these areas are
also covered in BS EN 1838.

Uniformity and diversity ratio of illuminance

For normal lighting installations it is normally desirable to have a
consistent level of illumination and this is specified as uniformity, which is
the ratio between the minimum illumination and the average value.

For emergency lighting, however, we make use of high levels of
illumination to highlight hazards and safety equipment so our major
concern is that the minimum values are adequate so that an unexpected
obstruction can be seen and avoided. Consequently, the limit is very wide
and is quoted as a maximum diversity ratio of 40:1 between maximum
and minimum illumination. This value protects an occupant moving

from bright illumination into deep shadow by ensuring that the higher
elements of illumination do not affect the eye’s ability to observe details
at the lower lighting levels. By quoting the limit as maximum to minimum
values design can be included in authenticated spacing tables and if
required can easily be checked on site by an inspecting authority.

Uniformity and diversity of illuminance (5.2.3)

For normal lighting uniformity is the ratio between the minimum
illumination and the average value.

Minimum Average

Figure 8a — Uniformity

Emergency escape lighting uses a maximum diversity ratio of 40:1
between maximum to minimum illumination.
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