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System Design

The list below has been taken from ICEL 1006 and provides a brief explanation of various terms
used widely in Emergency Escape Lighting System Design.

Application terminology

Emergency escape lighting
That part of emergency lighting provided to enable safe exit in the event of failure of the normal supply.

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

Escape route lighting

That part of emergency lighting provided to enable safe exit for building occupants by providing appropriate visual conditions and
direction finding on escape routes and in special areas/locations, and to ensure that fire fighting and safety equipment can be
readily located and used.

Final exit
The terminal point of an escape route, beyond which persons are no longer in danger from fire or any other hazard requiring
evacuation of the building.

High risk task area lighting
That part of emergency lighting provided to ensure the safety of people involved in a potentially dangerous process or situation, and
to enable proper shut down procedures to be carried out for the safety of other occupants of the premises.

Open area (or anti-panic area) lighting
That part of emergency escape lighting provided to reduce the likelihood of panic and to enable safe movement of occupants
towards escape routes by providing appropriate visual conditions and direction finding.

Product description and definitions

Standby lighting
That part of emergency lighting provided to enable normal activities to continue in the event of failure of the normal mains supply.

Ballast
Controls the operation of a fluorescent lamp for a specified AC or DC source (typically between 12 and 240 volts). It can also include
elements for starting the lamp, for power factor correction or radio frequency interference suppression.

Central battery system
A system in which the batteries for a number of luminaires are housed in one location, usually for all the emergency luminaires in
one lighting sub circuit, sometimes for all emergency luminaires in a complete building.

Maintained mode
A luminaire containing one or more lamps all of which operate from the normal supply or from the emergency supply at all material
times.

Non-maintained mode
A luminaire containing one or more lamps, which operate from the emergency supply only upon failure of the normal mains supply.

Self contained (single point) luminaires
A luminaire or sign providing maintained or non-maintained emergency lighting in which all the elements such as the battery, the
lamp and the control unit are contained within the housing or within one metre of the housing.

Slave luminaires
An emergency luminaire without its own batteries designed to work with a Central Battery System.

Ballast lumen factor (BLF)
The ratio of the light output of the lamp when the ballast under test is operated at its design voltage, compared with the light
output of the same lamp operated with the appropriate reference ballast supplied at its rated voltage and frequency.
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Battery capacity
The discharge capability of a battery, being a product of average current and time, expressed as ampere hours over a stated
duration. Note that a shorter total discharge period gives rise to a smaller available capacity.

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

'F" mark
Shows the luminaire can be mounted on combustible surfaces. It does not show that the luminaire is fire retardant.

Flux
The illumination produced by one lumen over 1 square metre.

Illuminance
The luminous flux density at a surface, i.e the luminous flux incidence per unit area. The unit of illuminance is lux. (Lumens/M?)

K factor
This is the ratio of light output of the lamp in the worst condition i.e. normally at the end of a full battery discharge, and the light
output measured at normal voltage.

Lumen
A standard measure of light output.

Lux
A measure of lighting density, expressed in lumens per area.

Mounting height
The vertical distance between the luminaire and the working plane. Note that the floor is taken to be the working plane for
emergency lighting.

Rated duration
The length of time a luminaire is designed to operate after the mains has failed. (Typically 1 or 3 hours from a fully charged battery)

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

Re-charge period
The time necessary for the batteries to regain sufficient capacity to achieve their rated duration.

Room index
The relationship between the height, length and width of a room used for illuminance calculations.

Service factor
This is the ratio that compares the level of illuminance provided by a system after a number of years in service, with the output
provided by the same system when new. Sometimes known as Maintenance factor.

Uniformity ratio
This is the ratio of minimum illuminance, and the average illuminance measured at floor level.

Utilisation factor at zero reflectance (UFO)
This establishes the proportion of a lamp’s light output that falls directly on the floor, for various room indexes and types of diffuser.

Fire retardant housing 850°C Test
All emergency luminaires housings on escape routes must pass the 850°C glow wire test as specified in EN60 598-2-22.
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DESIGN STAGE 1: Initial Considerations

Current statutory requirements and product standards

The design specification, selection and installation of emergency lighting is covered by an extensive range of legislation which are under continual review,
being amended, in response to Directives and Standards issued by the relevant statutory bodies of the European Union. The first stage of system design is
to gather all information for the project through reference to local authorities for current legislative Standards and Directives, and must pay due regard to

users/customers preferences.

PRIMARY UK LEGISLATION

DESCRIPTION

The Fire Precautions in the workplace Act of 1997- Further guidance is available in the HSE book FIRE SAFETY - an Employers Guide.

Health and Safety at work etc. Act 1974

The Workplace (Health, Safety and Welfare) Regulations 1992

Building Regulations Act 2000 -

Document B

The Cinematograph Act 1952

Health & Safety (Safety Signs and Signals) Regulations Act 1996

Other legislation dealing with premises licensed or registered for public assembly or residential purposes, e.g. Licensing Act, Local Government

(Miscellaneous Provisions) Act, Theatres Act, Residential Homes Act etc, the guides for which all contain a requirement for emergency lighting

STANDARDS AND CODES OF PRACTICE

CODE / STANDARD

DESCRIPTION

BS 5266: Pt 1 1999 Code of practice for the emergency lighting of premises other than cinemas and certain other specified premises
used for entertainment

CP1007 1955 Maintained lighting for cinemas

BS EN 60598-2-22 1999 Specification for luminaires for emergency lighting

BS 5499: Pt 1 1990 Specification of safety sign, inc.fire safety signs

BS 5499: Pt 2 1990 Specification for self-luminous fire safety signs

BS 5499: Pt 3 1990 Specification for internally-illuminated fire safety signs

1SO03864-1 Graphical symbols -safety colours and safety signs

HARMONISED EUROPEAN STANDARDS

CODE / STANDARD

DESCRIPTION

HD 384

Electrical installation of buildings

EN 60598-2-22

Specification for luminaires for emergency lighting

EN 1838 (BS 5266:Pt7)

Lighting applications — emergency lighting

EN 50171

Central power supply systems

DRAFT EUROPEAN STANDARDS

CODE / STANDARD

DESCRIPTION

prEN 50172

Emergency escape lighting systems

doc. CEN/TC 169WG7 N61D/E/F

Measurement and presentation of photometric data for lamps and luminaires

EUROPEAN DIRECTIVES AND RECOMMENDATIONS

DIRECTIVE DESCRIPTION

89/654 EEC Workplace Directive

92/58 EEC Safety Signs Directive

89/106 EEC Construction Products Directive

86/666 EEC Fire Safety in Hotels Recommendation — Requirements for Europe
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DESIGN STAGE 2: Compulsory lighting locations - Points of Emphasis

The positioning and selection of emergency lighting equipment is subject to the nature of the area to be protected,
and should be identified during risk assessment. This should cover specific hazards and highlight safety equipment
and signs. This section provides outline guidance on each of the defined areas that require protection.

Areas initially requiring cover for designing a scheme are (these are mandatory):-

Additional emergency lighting should be provided at the following:

Lift cars
Toilet facilities and other tiled areas which exceed 8m? floor area and toilet facilities for the disabled
Escalators

Motor generator, control or plant rooms
Covered car parks along pedestrian routes
External escape routes

mTmog N W >

DESIGN STAGE 3: Exit signage

These are required at all exits, emergency exits and along escape routes.
A directional sign is required when sight of an emergency exit sign is not
possible or doubt may exist. BS 5266 and EN 1838 state that all the
emergency escape route signs and luminaires, which should be of the
same design format, should be placed in all areas.

The Format
i 200 xH
- Maximum Viewing Distance
1975 1990 1999 Calculated using the following formulas
To be replaced by Deemed to comply HSE Signs i i i i
24 December 1998 with Signs Directive for Directive Format 200 x H for mtema”y illuminated sIgns

existing installations 100 x H for externally illuminated signs
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DESIGN STAGE 4: Escape routes

After all mandatory Luminaires and Exit signs have been positioned, it may be necessary to provide additional luminaires
so that a minimum light level is reached along the escape route. The luminaires on an escape route of up to 2m wide
should be positioned centrally. The illuminance is specified along the centre line with 50% of that illuminance over the 1
metre wide central band. Wider routes are treated as Open Areas or as multiple routes.

1 lux minimum
on centre line
of escape route

1 lux to wall

Transverse
* spacing to wall
Transverse spacing

between luminaires

1 lux minimum between luminaires
(0.5 lux being provided by each luminaire)

In terms of illumination, EN1838 calls for a minimum of 1.0 Lux anywhere along the centre line of the escape route. The
UK has a National Exception which accepts 0.2 Lux along the centre line as long as the escape route is permanently
unobstructed with points of emphasis to 1 Lux. Spacing table provide assistance in these calculations.

BS 5266 recommends using a larger number of low power luminaires rather than a few high power units. In this way it
ensures no part of the escape route is lit by just one luminaire.

Reference to the Photometric Data will provide you with the information needed to determine the number of
additional fittings that are required, with the existing luminaires provided to illuminate points of emphasis.

e.g. Maximum permitted spacing Maximum permitted spacing Maximum permitted spacing
ZENS/NM/3F (in metres) to achieve .2 lux (in metres) to achieve .5 lux (in metres) to achieve 1 lux
Permanently unobstructed route only Open (Antipanic) core areas Points of emphasis & normal risks
[ O P P N P [P O [
Height (m) TrTr AxXAX Trwall AxWall TrTr AxAX Trwall AxWall Trlr AxWall Trwall AxWall
2 12.2 7.5 5.8 3.1 11.3 5.9 4.6 2.2 9.3 4.4 3.7 1.5
2.5 14.8 8.0 6.2 3.3 12.1 6.2 5.2 2.2 10.4 4.5 3.3 1.4
3 17.2 9.0 7.1 3.6 13.6 6.4 5.3 2.2 10.6 4.4 2.7 1.1
4 19.3 9.9 8.2 3.5 15.1 6.2 4.0 1.7 8.1 3.5 -
6 23.7 10.1 6.9 2.9 10.7 4.5 - - - - -
8 20.9 8.9 - - - - - - - - -
10 11.1 5.7 - - - - - - - - -
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DESIGN STAGE 5: Anti panic or open areas

Areas that are not escape routes or high risk, but still within the general requirements of current legislation, are
known as open areas.

The European Standard EN1838 calls for a minimum of 0.5 Lux measured at floor level anywhere within the area
excluding shadowing effects of room contents. The core area also excludes a 0.5m perimeter.

Core area
(excludes 0.5m border)

>

- S N
e N / ~
e . Transverse
spacing
Axial spacing > < to wall
between luminaires - S AN .
Z - S Transverse spacing
P . o
Axial spacing > between luminaires
to wall

Spacing Data for Anti Panic or Open Areas
The number of luminaires required can be calculated using the following equation:

Calculation Example
Room measures 12 metres wide by 15 metres in length.

8 watt self-contained luminaires, with an ELDL of 130 lumens are to be mounted at 3 metres from the floor. The
Service factor is 0.8, the K Factor is 0.65 and UFQ is 0.47.

Number of Luminaires required = 1x12x15

0.47x0.8x130x0.65

= 180 = 5.7 (rounded up to 6) luminaires

Web Site: www.BMSconcept.com E-mail: info@bmsconcept.com



Pardiasan Control Development Consulting & Engineering CO.LTD

System Design

Emergency Lighting
System Design Guide



System Design

DESIGN STAGE 7: Which type — self-contained or centrally supplied luminaires?
Essentially there are two basic systems to select from.
Self-contained luminaires

The first is a system that utilises luminaires with their own battery, charger and changeover circuits. They also include
conversion kits that can be used to enhance mains fluorescent luminaires, enabling them to provide illumination in
the event of a normal supply failure.

Benefits W Site expansion easily catered for

B Easy and quick to install M Widely available off-the-shelf

B Minimal wiring costs Drawbacks

B Reliable B Batteries have a limited working life, and are susceptible to high
W Ideal for smaller installations ambient temperatures

W Safe: if one luminaire fails, the rest will still operate B Relatively expensive for larger installations

Centrally-Supplied Systems

The second type of system is one that is linked to a remote back-up power supply, which provides energy in the event
of a normal supply failure. Of these, there are two basic types.

DC Battery Systems

These comprise of a battery, charging circuit and control circuit to provide DC power when needed.

Benefits B Relatively low luminaire cost

B Low running cost B Luminaires able to operate at high ambient temperatures
B Extended system life Drawbacks

B Easy to test and maintain B Requires separate fire resistant distribution wiring

AC Battery systems

These are central battery systems fitted with an inverter, to provide AC power in the event of a normal supply failure.
Control circuitry is also incorporated to ensure a stabilised power output.

Benefits B Luminaires able to operate at high ambient temperatures
M Low running cost M Able to utilise existing mains luminaires

W Extended system life B Potential for producing higher light output

B Easy to test and maintain Drawbacks

B Relatively low luminaire cost B Requires separate fire resistant distribution wiring
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DESIGN STAGE 8: Maintenance and testing

The tasks of regular maintenance and testing are vital to make sure that a systems integrity and capacity to fulfil its
task are maintained at all times. Essential servicing should be well defined to ensure that the scheme remains fully
operational. Consumable items such as lamps & batteries should be available for immediate use.

BS 5266 recommends a test procedure, elements of which will become mandatory once new draft European
directives become law.

All periodical testing as defined in BS5266 should wherever possible be undertaken at times of minimum risk. All
tests, results and corrective actions should be recorded in the site log book.
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