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Foreword

This docurnent (EN 1835;201.3) has been preparad by Technical Committee CEMTC 1649 “Light and lighting”,
the secretariat of which is held by DIN.

This Eurapean Standard shall be given the status of a national standard, sither by publicaticn of an identical
text or by endorsement, at the latest by January 2014, and conflicting national standards shall be withdrawn at
the latest by Januarny 2014,

Attention is drawn to the possibility that some of the elements of this document may e the subject of patent
rights. CEM [and/or CENELEC] shall not be held responsible for identifying any or all such patent fghts.

This document supersedes EN 153519949,

Users of this Eurcpean Standard, prepared in the field of application of Aricle 153 of the Treaty on the
Functianing of the Eurcpean Union TFEU, should be aware that standards have no farmal legal relationship
wilh Direclives which may have been made under Arlicle 153 of the Trealy on the Funclioning of Lhe
European Union TFEW.

Significant changes between this document and EM 1538:1999 are;

a; [lllurninatien of the points of emphasis have been clarified and improved and the extermal illurmnination has
been clarified as needing to extend to a place of safety. lllumination of fire alarm call points and first aid
pasts are now consistent, regardless of their location, and are defined at the equipment to be operated;

by The colour and siyle of safely signs is amended La Lhe revised 13C larmat;
gl The A devigtions of some countries have been amended.

Aocording to the CEMICENELEC Internal Regulations, the national standards crganisations of the following
counlries are bound o implement this European Slandard: Austria, Belgium, Bulgaria, Croalia, Cyprus, Czech
Republic, Denmark, Estenia, Finland, Former Yugoslay Republic of Macedaonia, France, Germany. Greece,
Hungary, leeland, Ireland. ltaly. Latvia, Lithuania, Luxembourg, Malta, Methedands, Monwvay, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Swedean, Swilzerland, Turkey and lhe Uniled Kingdom.
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Introduction

Emergency lighting is provided for use when the supply to the normal lighting fails and is therefore powered
from a scurce independant of that supplying the normal lighting.

For the purposes of this standard emergency lighting is regarded as a genenc term of which there are a
number of specific farms, as shawn in Figure 1.

Emargency lighting

Emergency escape N
lighting Standby lighting
|
. : High risk task area
- 5 Open area lightin e
Escape route lighting P gniang lighting
I
Safety signs

Figure 1 — Specific forms of emergency lighting

The overall chiective of emergency escape lighting is to enable safe exit from a location in the event of
failure of the narmal supply. The abjective of each form within this category is as follows.

# The ohbjective of escapa route lighting is to assist the safe exit from a location for acoupants by
providing appropriate visual conditions and direclion finding on escape roules and in special locations,
and te ensure that fire fighting and safety equipment can be readily located and used.

= Tha objective of amargency lighting of escaps route safety signs iz to provide appropriate visual
conditions and direction finding to assist escape routes to be readily located and used.

# The ohjective of cpen area {anti-panic) lighting iz to reduce the likelihood of panic and to enable
safe mavemenl of occupanls lowards escape roules by providing appropriale visual condilions and
direction finding. The flow of light for escape routes or open areas should be downward to the warking
plang but illumination should also be provided to any ebstruction up to 2 m height above that plane.

# The pbjeclive al high risk task area lighting is o conlribule (o the safely of people imdohed inog
polenlially dangeraus process or silualion and Lo assisl proper shul down procedores o be camied oul
for the safety of other occupants of the location.

There are techniguas that may be used as a supplement and when applied to escape routes in addition to
conventional emergency lighting wminaires can enhance their effectivencss in an emergency. Those
lechniques are nol included in this slandard.

Wision varies from person o persen, both by the amaount af lighl required Lo perceive an abject clearly and in
the time taken to adapt to changes in the lluminance. In general, older people need more light and take a
longer tirne to adapt to low iluminance on a hazard or escape route,

Much anxiety and confusion can be alleviated by strategically placed signs indicating the way out of a location.
It is very important that exits are clearly signposted and are visible, whenever the location is ocoupied.
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1 Scope

This Eurppean Standard specifies the luminous requirements far emergency escape lighting and standby
lighting syslems inslalled in premises or locatlions where such Syslems are required. 1L is principally applicable
to locations where the public or workers have access.

2 MNormative references

The following documents. in whole ar in part, are normatively referenced in this decument and are
indispensable for the application of this document. For dated references, only the edition cited applies. For
undated references, the latest adition of the referenced document (including any amendments) applies.

EM 12865:2011, Light and lighting — Basic tenms and criteria for specifying lighting requirements
EM 50172, Emergency escape lighting sysfems

EMN BOS9E-2-22, Luminaires — Part 2-22' Paricutar requirements — Luminaives for emergency lighting (IEC
A0555-2-22)

EM B2034, Awtomatad fesf systems far batfary powered emergency escape lighting (1EC 620734}
EN IS0 TO10, Graphical symbols — Safefy colours and safely signs — Registerad safaty signs (150 70H0)

150 3864-1, Sraphical symbals — Safaty cofours and safefy signs — Part 1. Design principles for safefy signs
and safely markings

130 3864-4, Graphica! symbols — Safefy colours and safety signs — Parf 4 Colorimeiric and photometc
praperties of safety sign materials

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 12685:2011 and the following apply.

31
smargency lighting
lightireg provided for use when the supply o the narmal lighting fails

[SOURCE: |[EC B0050-845]

3.2

escape route

route used 1o evacuate in case of an emergency, starting where the gvacuation stars and ending at a place of
safety

3.3

emergency escape lighting

that part of emergency lighting that provides illumination for the safety of people leaving a location or
allempling La lerminale a potentially dangeraus process before doing so

3.4

escape route lighting

that part of emergency escape lighting provided to ensure that the means of escape can he effectively
identified and safely used when the Iocation is oocoupied

3.5

open area lighting

that part of emergency escape lighting provided to avoid panic and provide llumination allowing people to
reach & place where an escape roule can be idenlified

Mote 1 to entry: N seme vountries this s known @s anti-panic lightng.
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3.6

high risk task area lighting

that part of emergency escaps lighting that pravides illumination for the safety of people involved in a
palerlially dangerous process or silbation and 1o enable proper shul down precedores Tor the salely of the
aperatar and other occupants of the premises

3.7
standby lighting
lhal parl of emergeney lighling provided 1o enable narmal aclivilies o continue substantially unchanged

[ZOURCE: |EC 60050-845]

3.8
emergancy axit
way out that is intended to be used during an emergency

3.9

safety sign

sign that gives a general safety message, aobtained by a combination of colour and geometric shape and
which, by the addition of a graphical symbol, gives a particular safety message

[SOURCE: |50 3854-1]

310
externally illuminated safety sign
zign that is illuminated, when itis required, by an extermal source

311
internally illuminated safety sign
sign that is illuminated, when itis reguired, by an internal source

312
place of safety
designated place where sseaping people can sssemble salely and are nol at risk of the ermergency slalos

4 Emergency escape lighting

4.1 General
4.1.1 Installation requirements

Tao ensure thal emergency escape lighling operales when il is required lo meel legal requirements, il shall be
installed, tested and maintained in accordance with EN §0598-2-22, EN 50172 and EN 62034.

The requirements given in this standard are maintained minimum values and are calculated for the full rated
duration pericd at the end of the design life of the equipment and the inter-reflected light contribution shall be
igrared.

The emergency lighting scheme design should be based an worst conditions {e.g. minimum light output,
maximum glare limitsy of the luminaires during cperating life and should be based chly oh direct light from
luminaires, The contributions by room surface inter-reflections should be ignored. Howsewver, in lighting
systems such as indirect luminaires or uplights (used as an emergency luminaire in maintained mods} where
lhe luminaire works in conjunclion wilh & reflecling surface, the firsl reflection (based an Lhe mainlained
reflectance) may be taken as direct light from the system and subseguent reflections shall be ignored.

To provide visibility for evacuaticn purposes lighting is required in the volume of the space. Signs that are
provided at all exits intended to be used ih an emergency and along escape routes shall be illuminated to
indicate unambiguausly the route of escape to a place of safety. In this standard the requirement is fulfiled by
maunting the luminaires for lighting and the escape route safety signs at least 2 m above the floar.
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Where practical, for ease of seeing, the safety sign should be mounted net higher than 20° above the
horizantal view according to the maximum viewing distance of the sign.

To ensure that emargency lighting operates when required it shall be installed, tested and maintained in
accordance with EM 30172 and if automatic test facilities are installed they shall be in accordance with
EMN 62034.

Where direct sighl of an emergency exil is nol possible, an lluminaled direclional sign (or series of signs) shall
ke provided to assist progression towards the emargency axit.

An escape lighting luminaire conferming to EM B0598-2-22 shall be sited to provide appropriate flluminance
near each exit doar and at positions where it is necessary to emphasize potential danger or safety equipment,
The pasitions to be emphasized shall include the following.

41.2 Points of emphasis

The points of emphasis when placing lighting devices arc:

a) near{ses NOTE 1) each exit door intended to be used in an emergency;

BY near{ses NOTE 1) stairs sa that each flight of stairs receives direct light;

c)  near{ses NCTE 1) any other change in lavel,

d) Externally illuminated escape route safety signs, escape route direction signs and other safsty signs
needing to be illuminated under emergency lighting canditions;

g} ateach change of direction (see NOTE 2,
}  aleach inlersection of carridors (see NOTE 2);
gl near {see NOTE 1) Lo each fingl exil and oulside 1he building o g place ol salely;

by  near (see NOTE 1) each first aid post; sa that § [x verical illuminance shall be provided at the first aid
b

i} near (see NOTE 1) each piece of fire fighling equipment and call poinl 5o thal & 1x verlical dluminance
shall be provided at the fire alarm call peints, fire fighting eguipment and panel.

iy near{see NOTE 1) escape equipment provided for the disabled; and

k] near {see NOTE 1) disabled refuges and call peint Also to include disabled refuge two way
communication systems including disabled toilet alanm call position,

MOTE 1 For the purpose of this clause near’ is normally considered to be within 2 m measured horizontally,

NOTE 2 For pointz e} and T, 'al' means that the emeargency luminaire woauld llumrinats in both dirsclicns al the change
of dirgction or intorscction

4.2 Escape route lighting

4.21 Forescape routes up te 2 m in width, the horizental illuminances on the floor along the centre line of
an escaps raute shall be not less than 1 k. The central band cansisting of nct less than half of the width of the
roule shall be illuminaled Lo a mirimum of 50 % of thal value. Wider escape rooles may be lrealed as a
number of 2 m wide strips or be provided with open area {anti-panic) lighting.

MOTE Countrics requining differen: lighting lovels are given in Annex B.
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4,2.2 The diversity 'Ly’ ratio of the minimum to the maximum lluminance (according to EN 12888) shall not
he less than 1:40 along the centre line of the escape route,

4.2.3 Disability glare shall be kept low by limiting the lumineus intensity of the luminaires within the ficld of
Vi,

For level harizontal escape routes the luminous intensity of the luminaires shall not exceed the valugs in
Tahle 1 wilhin the zane 602 o 0% lrom the dowrward verlicsl al all angles of azimuoth {(see Figure 2).

For all alker escape roules and areas, the limiling values shall nol be exeeeded al all angles (see Figure 3).

™ N N N ™ ™ AN

Key
1  area where the maximum luminaus intensity shall not exceead the values of Takle 1

Figure 2 — Horizontal level escape routes

S

Key
1 area where the maximum lumninous intensity shall not exceed the values of Table 1

Figure 3 — Other escape reutes and areas
MCTE High conlrast bebween & lumindire @nd ils backoround can produce glare, Inoescape rmoule lighliong the main

croblem will be disability glare, in which the brightness of the luminaires can dazzle and preven: cbetructions ar signe
TRIMG S,



Tahle 1 — Disability glare limits

EN 1838:2013 (E)

Meunting height above flaor Escape route and open area High risk task arza lighting
level & (anti-panic) lighting maximum maximum luminous intensity
lumincus intensity f.. f—
m od od
h =25 &00 1000
258=4L =30 [0 1800
30=8 =345 1 (b 3200
255k <40 2 500 5 000
4=k =45 3 500 7 00
=45 SR 1] 141 000
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4,24  Inocrder to identify safety colours the minimum value for the colour rendering index H; from a light
source shall be 40, The luminaire shall not substantially subtract from this,

4.2.5 The minimum duration of the illumination of the emergeney escape lighting allowed for cscape
purposes shall be 1 h.

426 The emergency escape route lighting shall reach 50 % of the required lluminance within 5 5 and
100 9% required iluminance within 60 s.

4,27 Compliance with 4. 2.1 t0 4.2.4 and 4 2.6 can be checked by measurement or by comparison with
authenticated design data.

4.3 Open area lighting

4,31 The horizental illuminance shall be not less than 0,5 [x at the floor level of the empty core area which
excludes a border of 0,5 m wide of the perimeter of the area.

4.3.2 The diversity 'Uy ratio of the minimum te the maximum illuminance (according to EM 12865) shall not
ba less than 1:40.

4.3.3 Dizability glare shall be kept low by limiting the luminous intensity of the luminaires within the figld of
view. Thesa shall nol exceed the values in Table 1 wilbin the zone 80 1o 20° lrom the dowmssard verlical sl all

angles of azimuth {see Figure 2).

4.3.4 In crder to identify safety calours the minimum walue for the colour rendering index &, from a light
source shall be 40, The luminaire shall not substantially subtract from this.

4.3.5 The minimum duration allowed for escape purposes shall be 1 h.

4.3.6 The ogpen area lighting shall reach 50 % of the reqguired illuminance within 5 5 and 100 % required
illuminance within 60 s,

437 Compliance with4.3.1 t0 4.5.4 and 4.3.4 can be checked by measurement or by comparison with
authenlicaled data.

438  Openarealighting is required in toilets for disabled people.
43%  Open area lighting/escape route: if emargency escape lighting is required in a room, when this rmam
has no direcl access o the escape roule in the adjacenl lire-comparlment, the escape roule in belween nesds

to be iluminated as well.

4_4 High risk task area lighting

441 Inareas of high risk the mainlained illuminance on the lask area plane shall be nol less than 10 % of
the reguired maintained illuminance far that task, howewver, it shall be not less than 15 [x. 1t shall be free of
harmful streboscopic effects.

44,2 The uniformity U, of the high risk task area lighting illuminance shall be not less than 0,1,

4.4.3 Dizability glare shall be kept low by limiting luminous intensity of the luminaires within the field of view,
Thase shall nat exceed the values in Tahlz 1 within the zone 607 to 30? fram the downward vertical at all

angles af azimuth.

4.4.4 In crder to identify safety colours, the minimum value for the colour rendeting index A, from a light
source shall be 40, The luminaire shall not substantially subtract from this,

4.4.5 The minimum duration shall e the pariod for which the risk exists to peaple. This should be identified
by the emplayer.

10
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4.4.6 High risk task area lighting shall provide the full reguired illuminance permanantly or within 0,5 5
depending upon application.

4.4 7 Compliance with 4.4.1 tc 4.4.4 and 4.4.6 can be checked by measurement or by comparison with
guthenticaled dals rom a sopplier.

4.5 Standhby lighting

When standby lighting is used for emeargency escape lighting purposes it shall conform to the relevant
reguirements of this standard.

Vwhere a standby lighting level lower than the minimum narmal ighting is employed. the lighting is to be used
only 1o shul down or lermingle processes,

5 Safety signs
3.1 General

Al safety signs and supplementary arrow signs reguired during emergency escape shall meet the
reguirements of 150 3864-1, 150 35644 (photometricy and EM 150 7010 {design).

All signs and notices will need illumination to ensure they are conspicuaus and legible. There are a number of
options available to achieve this, such as;

»  axternal ilumination: and

= internal illumination.
It iz important to assurg, that under emargency lighting conditions the sign shall be sufficigntly iluminated to
be visible and the salely colour green slays green and the conlrast colour while slays while wilkin the colour
boundaries specified in 130 3864-4,
MOTE Under normal lighting conditions other requirements apply.

5.2 What safety signs include

Safety signs include escape route direction sighs, emergency aexit signs and other safety signs deemed by risk
assessment as needing to be legible under emergency lighting conditions.

5.3 Requirements of safety signs

Safety signs shall be in accordance with 150 3864-1, 150 3854-4 {photometricy and EMN 150 7010 {dasign).

MOTE The meanings of escape route direction signs and emergency exit siqns with a supplementary dirsction arrow,
uzed with and withoul 3 supplementary lxl sign. are given in EM 50 7010,

11
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5.4 Luminance of safety signs
5.4.1 The luminance of any area of safety colour of the sign shall be at least 2 cdim®.

54.2 The ratio of the maximum to the minimum luminance within either white or the safety colour shall be
not greater than 10:1. High variation of adjacent points should be avoided.

5.4.3 The ratio of the luminance Lonrss coowr 10 the luminance Laey cower Shall be not less than 5:1 and not
greater than 15:1 (see Annex A).

5.4.4 The safety colour and contrast colour shall conform to the requirements of 150 3864-1 and 1S0 3864-
4, and shall be measured in accordance with 1S5S0 3864-4.

5.4.5 The minimum duration of illurmination of the safety signs shall be 1 h.

5.4.6 Safety signs shall be illuminated to at least 50 % of the required luminance within 5 s and 100 %
required luminance within 60 5.

54.7 Compliance with 5.4.1 to 5.4.6 can be checked by measurement or by comparison with authenticated
data.

5.5 Viewing distance

As an internally illuminated sign is discernible at greater distance than an externally illuminated sign of the
same size the maximum viewing distance (see Figure 4) shall be determined by use of the following formula:

I=zxh

where:
! is the distance of observation
h is the height of the sign

#z iz the factor of distance (z is a constant: 100 for extarnally illuminated signs; 200 for intarnally
illuminated signs)

The dimensional units of i and / shall be the same.

For better unambiguous legibility the safety sign should be mounted not higher than 20° above the horizontal
WIEW.

Figure 4 — Viewing distance

12
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Annex A
(normative)

Luminance and illuminance measurements

A1  Luminance measurements of signs

Luminances are measured narmal k1 the surface over & 10 mm diameter patch for each calaured surface of
the sign. The minimurm and maximum luminance is maasured over he areas of each colour. For the coloured
background a 10 mm wide cuter border is excluded from the measurements. In order to determine the
lurninance ratio between two adjacent colours the luminance measurement should be taken at a distance of
15 mm on either side of the junction of the two colours. A search shal be made for the maximum and
minimum ratios. If the diameter of the area of colour is less than 30 mm the patch diameter shall be reduced
proportionally, The size of the patch shall be chosen to fit into the selected area and the measurement to be
one pateh size/width from the boundary of the area to the edge of the patch. For safety signs with a shortest
side less than 100 mm the diameter of the patch size and the width of the excluded border shall be reduced to
noft less than 10 % of that shorest side.

A2 Instrumentation for site measurement

Al illurninance measurements shall be made with a cosine photopic F{A) - corrected meter and all luminance
measurements shall be made with a photopic ¥iA) — corrected meter,

The meler shall have an error lolerance nol exceeding 10 %,

The measurement ol illuminance may be laken up o 20 mm heighl above the Noor.

13
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Annex B
(informative)

A—cleviations

Countries requiring different light levels

A-devigtion: Matiohal deviation due to regulations, the alteration of which is, for the time being, outside the
competence of the CEMASENELEC member.

This Eurcpean Standard does not fall under any Directive of the EU. In the relevant CEN/ CENELEC countries
these A-deviations are valid instead of the provisions of the European Standard until they have been remaved.

Clause

4.1.2

4.2

426/436

1

Deviation

France !

lNuminance and luminance design principles are not used.

Italy~!

For cinemas, theatres and similar locations the minimum illuminance level measured at 1 m
above Lhe lNoar shall ba 5 Ix in proximily 1o Lhe slairs and exil doors. A minirmom illuminance of
2 I% is reguired along escape routes. Where defined illuminance levels are required by law,

they shal nct be considered as design walues but actual measured wvalues including
refleclance and available when emergency lighling is required.

France'’ gi b i} and | are not included in the French requirements.
France '

On escape raules, caerliiied emergency luminaires must be inslalled wilh a spacing of nol
more than 15 m.

Germany Deutschland (Technische Regeln fir Arbeitsstatten — Sicherheitsbeleuchtung,
optische Sicherheitsleitsysterne — ASR A3.4/3)

Tne deviations frmm Franne ara basad pn the following national requilatinns:

Reglement de saéradté caatre | ncendie dans leg ERF, amaté du 25 juin 1980 modifie, livee [, Chapitre Y1, section 11

ArrEtd du 14 décomibrg 2011 sclatf aux circd 12 of installaticns de séounitd dans los Stablissements soumis cu codc du tavail,

2]

T davialion frarm [laly is based on lhe [ollowing nalionz] reguoldors:

- Decres ol Lhe Minislry ol ba Iebarior did. TU8E-02-01 (Garages)

-  [ecres of the Miniatry of T-ansped did. 1988-C1-17 (Undergmund )

- [rcrea of the Ministry of the Irterine itd. 1992-0R-26 (Schonls)

Decres of the Ministry of the Irtericr cid. 199d-04-09 (Hiotalz)

[recres of the Ministry of the Intericr did. 1996-03-15 (Spors premises)

Doerea of the Minigtoe of tha Irtorior did. 1926-08-19 (Cinomas, heatres and poblic antedainment)

14
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4.3

4.4

General

EN 1838:2013 (E)

After failure of the normal lighting the emergency escape lighting for escape routes shall reach
the required illuminance specified within 15 s,

The Netherlands

Minimum light level for anti-panic lighting is 1 . (Bouwbesluit)
1

France

Certified emergency lighting products must provide & Imsm” of floor area. Ta achieve adequate
uniformity. the luminaire must be spaced less than 4 times their mounting height (with a
minimum ol we products ina raom).

1'|

France '

The calegories are nel included in the French requirements which are rish based.
1

France

The French regulation refers to the French Standard WNF X 08-003 {or other European
countries equivalent standards).

"

1
France

The photemetric appreach with illuminance is not used in bulldings open to the public and in
wiork places.

15
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