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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE ELECTRICAL INSTALLATIONS -

Part 5-56: Selection and erection of electrical equipment —
Safety services

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization, compri
pll national electrotechnical committees (IEC National Committees). The object of IEC "is 'to pron
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter.referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National*Committee intere
n the subject dealt with may participate in this preparatory work. International,-/governmental and 1
jovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordance)Wwith conditions determined
pgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters expresss;-as-nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical ‘committee has representation fronj
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are miade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
misinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any diverg¢g
between any IEC Publication and the corresponding;national or regional publication shall be clearly indicate
he latter.

EC itself does not provide any attestation.@f* conformity. Independent certification bodies provide confor
pssessment services and, in some areas,@ccess to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

All users should ensure that they have-the latest edition of this publication.

No liability shall attach to IEC-of its directors, employees, servants or agents including individual experts
members of its technical commiftees and IEC National Committees for any personal injury, property damag
bther damage of any nature-whatsoever, whether direct or indirect, or for costs (including legal fees)
Expenses arising out of, the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable far the correct application of this publication.

Attention is«drawn to the possibility that some of the elements of this IEC Publication may be the subjeq
patent rights.M[EC shall not be held responsible for identifying any or all such patent rights.
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International Standard IEC 60364-5-56 has been prepared by IEC technical committee 64:

Ele

ctrical installations and protection against electric shock.

This third edition cancels and replaces the second edition published in 2009. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:

1) Modifications to normative references and terms and definitions.

2) |Under electrical circuits for safety services, addition of requirements concerning cir«tuit
and overcurrent protection in order to maintain reliability of safety service power_supplies
under fire conditions.

3) |Under electrical circuits for safety services, addition of requirements stating that circlits
for safety services are not to be protected by RCDs or AFDDs.

4) |Under emergency lighting applications, addition of requirements to prevent emergency
lighting systems being adversely affected by any control system.

5) |Addition of requirements for all emergency luminaires in the area‘to provide full desfgn
light output in the event of any final circuit failure.

6) | Addition of a new Annex D (informative): Fire switch.

7) |Addition of a new Annex E (informative): Example of jinstallation methods of saflety
services with cable management system.

8) | Addition of a new Annex F (informative): Wiring systems.

9) |Addition of a new Annex G (informative): Guidance on suitable locations for electrical
sources for safety services.

The text of this International Standard is based on the following documents:

FDIS Report on voting
64/2316/FDIS 64/2341/RVD

Full information on the voting-for the approval of this International Standard can be found in

thel report on voting indicatedin the above table.

This document has béen drafted in accordance with the ISO/IEC Directives, Part 2.

The reader’s attention is drawn to the fact that Annex C lists all of the “in-some-counfry”

clapses on differing practices of a less permanent nature relating to the subject of this

standard.

A list.of all parts in the IEC 60364 series, published under the general title Low-voltage

electrical installations _can he found an the IFC webhsite
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMIPORTANT — The “colour inside” logo on the cover page of this publication indicates
thgt it contains colours which are considered to be useful for the correct understand|ng
of |ts contents. Users should therefore print this publication using a colour printer.
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LOW-VOLTAGE ELECTRICAL INSTALLATIONS -

Part 5-56: Selection and erection of electrical equipment —
Safety services

560.1 Scope

Th

s part of IEC 60364 covers general requirements for safety services, selection and erectlon

cal

ent

of glectrical supply systems for safety services and-electrical-safety—sources the <electr
source for safety services.

Stgndby electrical supply systems are outside the scope of this document; This docum
does not apply to installations in hazardous areas (BE3), for which requirements are given in
IEC 60079-14.

560.2 Normative references

The following documents are referred to in the text in such a way that some or all of their
cor

cite

tent constitutes requirements of this document. For:dated references, only the editlion
d applies. For undated references, the latest edition of the referenced document (includ

ing

any amendments) applies.

IEQ 60331 (all parts), Tests for electric cables under fire conditions — Circuit integrity

IEQ 60332-1-2, Tests on electric and opticalfibre cables under fire conditions — Part 1-2: Tlest
for|vertical flame propagation for a single insulated wire or cable — Procedure for 1 kW gre-
mixed flame

IEG 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safety —
Prqtection against electric sheck

= e02c 20008 Lovpvelinen clocinenl ppelnilalone  Peogl /Lo Drolocion o onioly
Prdioetiennonineier conront

IEQ 60364-5-52%L.ow-voltage electrical installations — Part 5-52: Selection and erection| of
electrical eqyipment — Wiring systems

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

IEC 60702-1, Mineral insulated cables and their terminations with a rated voltage not
exceeding 750 V — Part 1: Cables

IEC 60702-2, Mineral insulated cables and their terminations with a rated voltage
exceeding 750 V — Part 2: Terminations

not
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IEC 62040-1, Uninterruptible power systems (UPS) — Part 1: Safety requirements

IEC 62040-2, Uninterruptible power systems (UPS) — Part 2: Electromagnetic compatibility
(EMC) requirements

IEC 62040-3, Uninterruptible power systems (UPS) — Part 3: Method of specifying the
performance and test requirements

ISO 8528-12, Reciprocating internal combustion engine driven alternating current generating
sets — Part 12: Emergency power supply to safety services

CH-S-020/1SO 30061:2007, Emergency lighting

560.3 Terms and definitions
For the purposes of this document, the following terms and definitions apply-

ISP and IEC maintain terminological databases for use in standakdization at the following
addlresses:

e |IEC Electropedia: available at http://www.electropedia.orgh

e |ISO Online browsing platform: available at http://www¢iso.org/obp

560.3.1

elelctrical supply system for safety services
sugply system intended to maintain the operation, of essential parts of an electrical installatjion
and equipment

— [for the health and safety of persons and tivestock, and/or
— [to avoid damage to the environmepi-and to other equipment

Notg 1 to entry: The supply system includes the source and the electrical circuits up to the terminals of electfical
equfpment.

560.3.2
electrical source for safety services
electrical source intended to be used as part of an electrical supply system for safety services

560.3.3
electrical circuits for safety services
electrical circuits intended to be used as part of an electrical supply system for safety services

560.3.4

standby electrical supply system

supply system intended to maintain, for reasons other than safety, the functioning of an
electrical installation or parts thereof, in case of interruption of the normal supply
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560.3.5

standby electrical source

electrical source intended to maintain, for reasons other than safety, the supply to an
electrical installation or parts thereof, in case of interruption of the normal supply

560.3.6
emergency lighting
lighting provided for use when the supply to the normal lighting fails

[SOURCE: ClE-S-0-20/ISO 30061:2007, 4.1]

560.3.7

emlergency lighting luminaire
luminaire which may or may not be provided with its own electrical source for safety serviges
and which is used for safety or emergency lighting

560.3.8
esg¢ape signh luminaire
luminaire that indicates and assists the identification of escape routes

56(0.3.9

mdintained mode
opé¢rating mode of a lighting system in which the emergency’lighting lamps are energized at
all fimes when normal or emergency lighting is required

560.3.10

nop-maintained mode
opg¢rating mode of a lighting system in which.i4he emergency lighting lamps are in operafion
only when the supply to the normal lighting fails

560.3.11

regponse time
time that elapses between the failure of the normal power supply and the—auxiiary—poyer
sugply electrical source for safety~Services energizing the equipment

560.3.12
central power supplysystem-(urtmited-power)

syqtem which supplies:the required emergency power to essential safety equipment-withput

560.3.13

escape route
path route to follow for access to a safe area in the event of an emergency

560.3.14

preferential circuit

safety—source circuit derived directly from the incoming supply to the building intended to
supply safety services which, in case of emergency, shall remain in operation for as long as
possible
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560.3.15
minimum illuminance
illuminance for emergency lighting-at-the-end-of throughout the whole rated operating time

560.3.16

saf

ety service

electrical system for electrical equipment provided to protect or warn persons in the event of a
hazard, or essential to their evacuation from a location

EXAMPLE:

Not
limi

56

fird
cof

56
Sui

emergency (escape) lighting;

fire pumps;

fire rescue services lifts;

alarm systems, such as fire alarms, CO alarms and intruder alarms;
evacuation systems;

smoke extraction systems;

essential medical systems.

P 1 to entry: Safety services is equipment installed in buildings to detect fire gNdanger in its initial stage, flso

fire spread and extinguish fire and control smoke and enable safe and effectiwe/evacuation

.3.17

condition

dition defined by the temperature-time curve of ISO 834-1, or by local legislation

.3.18
table location

constructional enclosure or separate fire pretgested compartment or room ensuring norfnal
opg¢ration of equipment under fire conditions

560.3.19

firg switch

elefctrical apparatus, which shall-b& used to disconnect all circuits with the exception| of

Cirq

Not

Not

56

560.4.1 An-electrical supply system for safety services is either:

uits supplying the equipment'whose operation during a fire is necessary

e 1 to entry: The installatiof and characteristics of fire switch are described in Annex D (informative).

P 2 to entry:  The switch\eould be a circuit breaker or disconnector.

D.4 Classification

a nonrautomatic supply system, the starting of which is initiated by an operator, or

an‘automatic supply system, the starting of which is independent of an operator

An
tim

automatic supply system is classified as follows, according to the maximum changeover
e:

class A — no-break: an automatic supply system which can ensure a continuous supply
within specified conditions during the period of transition, for example as regards
variations in voltage and frequency;

class B — very short break: an automatic supply system available within 0,15 s;
class C — short break: an automatic supply system available within 0,5 s;

class D — average break: an automatic supply system available within 5 s;
class E — medium break: an automatic supply system available within 15 s;
class F — long break: an automatic supply system available in more than 15 s.
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560.4.2 The essential equipment for safety services shall be-compatible-with-the-changeover

time within the specified class according to 560.4.1 in order to maintain the specified
operation.

560.5 General

560.5.1 Safety services may be required to operate at all relevant times including during
main and local supply failure and through fire conditions. To meet these requirements,
specific sources, equipment, circuits and wiring are necessary. Some applications also have

par 605 2 and E60 5-3-

M@Wm—a—s—ﬁ, vvvvvvvvvvvvvv

56(0.5.2 For safety services required to operate in fire conditions, the following additional-weo

conditions shall be fulfilled:
an—ealectrical source _for -safetvsunnlvy shall he sealected - in-—order tomaintaik. a sunpnhi-of
AR S eCtHERSOUrCe o Salety—SUppySnanDe-Seecietih-oraei o Malgia—SUpphy o
all eauinment of safetv sarvices shall be nrovided-—either bv constiiction-or bhv _eractibn
aH—egtHpent—-ot-Ssatety-—serHeesS—Shat—beproviaea,—ernerBY-CconRStHEetHoR—orby—erectph;

one or more electrical sources for safety services shall be proyided to maintain a supply
adequate duration, except for preferential circuits and all @guipment of safety servi
shall be provided, either by construction or by erectiof,, with fire protection ensu
normal operation in fire conditions of adequate duration;

NOTE 1 Equipment includes for example, power sources, feedgt conductors, cable management systg
junction boxes.

[E 2 The electrical-safety-supphy-source source for safety’services is generally additional to the normal su
ce, for example the public supply network.

[E 3 Local legislation can apply.

Les
ing

ms,

bply

co
ad

of dlifferent(safety services as well.

em<:—sheek—nen-d4see¥meeeen—en—the—ma—ﬁaw{—|s—p¥eie#ed— An IT system is prefer

bre non-disconnection on the first fault is required. In IT systems for safety servic
Lilation monitoring devices shallbe provided which give an audible and visible indicatior
event of a first fault.

[E For IT systems after firstfault see IEC 60364-4-41:2005, 411.6.4.

—A failure in
trol or bus_Systems (control technology) of the non-safety services installation shall
ersely aftéchthe proper function of safety services. This applies to control or bus systg

56

Y
the
hot
ms

D6 Electrical sources for safety services

560.6.1 The following electrical sources for safety services are recognized:

storage batteries;
primary cells;

generator sets independent of the normal supply;

a separate feeder of the supply network that is effectively independent of the normal

feeder.

560.6.2 Safety-sources The electrical source for safety services shall be installed as fixed
equipment and in such a manner that-they it cannot be adversely affected by failure of the
normal source.
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560.6.3 Safety—sources The electrical source for safety services shall be installed in a
suitable location and be accessible only to skilled or instructed persons (BA5 or BA4).
Electrical sources for safety services should be segregated from other sources.

Safety services and sources shall be designed and located so as to minimize hazards that
could cause fire, flooding, freezing, vandalism and other adverse conditions and impact the
availability of the electrical supply.

NOTE See Annex G for guidance.

56.. e GA; I- v, e -;_'_'_7 _______ = C -; v C v ° V V C _A;
prgperly and adequately ventilated so that exhaust gases, smoke or fumes from the -safety
soyrce cannot penetrate areas occupied by persons.

56(0.6.5 Separate, independent feeders from a supply network shall not serve\as electrical
soyrces for safety services unless assurance can be obtained that the two, supplies pre
unljkely to fail concurrently.

560.6.6 The—safety—souree electrical source for safety servicesyshall have sufficient
capability to supply its related safety service.

56(0.6.7 A-safetysource An electrical source for safety services may, in addition, be used|for
pulposes other than safety services, provided the availability/for safety services is not therg¢by
impaired. A fault occurring in a circuit for purposes other‘than safety services shall not calise
the| interruption of any circuit for safety services.

56(0.6.8 There are special requirements for safety sources not capable of operation| in
paiallel.

560.6-8-1 Adequate precautions shall be:taken to avoid the paralleling of sources.

Short circuit protection and fault protection within the electrical supply system for saflety
selvices shall be provided for each,source.
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MHare g cafaty
Herea-Satet

561.6.9 There are special requirements for safety se\r\%es having sources capable| of
opgration in parallel. Q e

W

The¢ parallel operation of independent sources nQy require special devices, for examplg to
prevent reverse power. S\\§\

NOTE The parallel operation of independent so%{&'with the public supply can require the authorization of|the
supply undertaking.

Faylt protection and short circuit p\‘g@éction shall be provided when installation is supplied
sefarately by either of the two S?@SC s or by both in parallel.

Prgcautions shall be taken T(S}Tmit current circulation in the connection between the neufral
points of the sources, in pﬁ)lcular the effect of triple harmonics.

56(0.6.10 There ar@uirements for a central power supply system.

O

Bafteries sha @’of vented or valve-regulated type with reduced maintenance and shall bg of
heavy duty strial design, for example cells complying with IEC 60623 or IEC 60896 [all
paits). This—does not preclude proven new technologies. The minimum design life of fthe
batteri

56076.IT Where an unmterruptiolie power supply (UFS) IS Used, It snhall:

a) be able to operate all protective devices located on the load side of the UPS,

b) be able to start the safety services when it is operating in the emergency condition,
c) comply with the requirements of 560.6.10, as applicable,

d) comply with IEC 62040-1, IEC 62040-2 or IEC 62040-3, as applicable, and

e) be able to be started independently of the availability of the upstream supply.

560.6.12 Where a safety generating set is used as an electrical source for safety services, a
diesel engine driven generating set shall comply with ISO 8528-12.
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560.6.13 The condition of the electrical source for safety services (ready for operation,
under fault conditions, feeding from the electrical source for safety services) shall be

mo

nitored.

560.7 Electrical circuits of safety services

560.7.1 Circuits of safety services shall be independent of other circuits.

NOTFE An electrical fault or any-intervention-or modification in one system-must shall not affect

th
m

erials or different routes or enclosures.

56(.7.2 Circuits of safety services shall not pass through locations exposed to firerisk (B

dug
sha

NO]
shq

Il not, in any case, pass through zones exposed to explosion risk (BE3).

[ Where practicable, the passage of any circuit through locations‘presenting a fire
uld be avoided.

ANt

E2

b to nature of processed or stored materials) unless they are fire-resistant:yThe circlits

isk

56(0.7.3 In accordance with IEC 60364-4-43:2008, 433.3.3, protection against overload

be
0Vé

omitted where the loss of supply may cause a greater hazard. Where protection agai
rload is omitted, the occurrence of an overload shall be.monitored.

56(.7.4 Overcurrent protective devices shall be selected and erected so as to avoid

oveg

rcurrent in one circuit impairing the correct operation of circuits of safety services.

ay
nst

an

560.7.5 Switchgear and controlgear shall be.clearly identified and grouped in locatipns

acg

essible only to skilled or instructed persans (BA5 or BA4).

56

.7.6 In equipment supplied by twao"different circuits—with—independent-sources, a fault

ocgurring in one circuit shall not impair the protection against electric shock, nor the correct
opeération of the other circuit. Suchyequipment shall be connected to the protective conductprs
of both circuits, if necessary.

5 7. afety circuit cables. other than meta caned a-re an ables, shalllbe
560.7.7 Circuits for safety services, with the exception of wiring for fire and rescue servites
lift |supply—eables, and wiring for lifts with special requirements, shall not be installed inlift
shafts or/other flue-like openings (location).

560.7.8 In addition to a general schematic overview diagram, full details of all electrical

safety-seourees sources for safety services shall be given. Information shall be maintained

adj

acent to the distribution board. A single line diagram is sufficient.

560.7.9 Drawings of the electrical safety installations shall be-available provided showing

the

exact location of:

all electrical equipment and distribution boards, with equipment designations;

safety equipment with final circuit designation and particulars and purpose of the

equipment;

special switching and monitoring equipment for the safety power supply (e.g. area

switches, visual or acoustic warning equipment).
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560.7.10 A list of all the current-using equipment permanently connected to the safety power
supply, indicating the nominal electrical power, nominal currents and starting currents and
time for current-using equipment, shall be provided.

NOTE This information-may-be is often included in circuit diagrams.

560.7.11 Operating instructions for safety equipment and electrical safety services shall be
available. They shall take into account all the particulars of the installation.

560.7.12 The circuit and overcurrent protection shall be considered in order to maintain

I' o lid £ 1 £ il £t pu | £, eliks o 1 oo . Q.9
re IClUIIIl.y Ul 'JUVVCI DU'J'JIy Ul uic QQICLy SCTTVIULT O UTIUTT TITT CUITTUITLIUTTIO. OTT AloU JUVU.U.0O.Z.

56(0.7.13 Circuits of safety services shall not be protected by RCDs or AFDDs.

NOTE At elevated temperatures under fire conditions, leakage currents between conductors caf 9ccur leadinp to
unwanted tripping and loss of safety service.

56p.8  Wiring systems

56(0.8.1 One or more of the following wiring systems shall be_Utilized for safety serviges
required to operate in fire conditions:

— |mineral insulated cable complying with IEC 60702-1 andJEC 60702-2 and IEC 60332-142;

— [fire-resistant cables complying with the appropriate part of the IEC 60331 series and with
IEC 60332-1-2;

— |a wiring system maintaining the necessary firecand mechanical protection.

Wifing systems and their fixings shall be mounted and installed in such a way that the cirguit
integrity will not be impaired during the fire.

In long vertical installations wiring systeéms shall have fire protection for their fixings to enspre
that under fire condition, cable fixings\do not allow the cables to collapse prematurely.

NOTE 1 Examples of a system maintaining the necessary fire and mechanical protection could be constructipnal
enclosures to maintain fire and mechanical protection, or wiring systems in separate fire protected compartments.

NOTE 2 National legislation-may“can exist.

56(.8.2 Wiring for control and bus systems of safety services shall be in accordance with fhe
samhe requirements as the wiring which is to be used for the safety services. This does phot
apply to circuitstthat do not adversely affect the operation of the safety equipment.

Circuits for safety services which can be supplied by direct current shall be provided with two-

pole overcurrent-protection-mechanisms protective devices.

560.8.4 The higher resistance of conductors due to high temperature when exposed to fire
shall be taken into account when sizing the conductor cross-sectional area.

NOTE Information is given in Annex F for cables with copper conductors.

560.8.5 The wiring systems of safety services should be segregated from other services
other than metallic screened fire-resistant cables and installed in such a manner that the
safety services are not affected by any fault occurring on non-safety services and mitigate the
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effects of a fire. An example of cables installed for safety services is shown in a diagram in
Annex E.

NOTE For battery cables, special requirements can apply.

560.8.6 Precautions shall be taken to prevent excavation damage to buried electrical circuits
for safety services.

560.8.7 Switchgear and controlgear used for both AC and DC supply sources shall be
suitable for both AC and DC operation.

560.9 Emergency-escape lighting applications

560.9.1 Emergency—escape lighting systems may be powered by a central power supply
syqtem or the emergency lighting luminaires may be self-contained. Eméigency Iighﬂing
Iumlnalres shall comply with IEC 60598-2-22. The supply to self-contained €mergency lighfing
lunjinaires is excluded from the requirements of-560-9-1t6-560-9-4-ireclusive-560.9.2.

56(0.9.2 Wiring systems for a centrally powered emergency lighting)system shall retain the
continuity of supply from the source to each fire protected compattygrent where the emergefcy
lighting luminaires are installed for an adequate period in the ‘event of a fire. This shall|be
achieved by using-cables wiring systems with a high resistance to fire, as detailed in 560.B.1
and 560.8.2, to transfer power through-a other fire protected’eompartments.

>

D
P

Within fire protected compartments where the emergency lighting luminaires are installed, fhe
wirng system between emergency lighting luminaires has no requirements against fire.

Foll fire protected compartments having more than one emergency lighting luminaire, siich
emergency lighting luminajres-shall be wired alternately from at least two separate circuits| so
that a suitable level of illliAinance is maintained along the escape route in the event of fhe
losp of one circuit.

56(0.9.3 Where alternate emergency lighting luminaires are supplied by separate circuits,
overcurrent pretective devices shall be used so that a short-circuit in one circuit does phot
interrupt theSsupply to the adjacent emergency lighting luminaires within the fire protecfed
compartment or the emergency lighting luminaires in other fire protected compartments.

No|nigre than 20 emergency lighting luminaires with a total load not exceeding 60 % of the
normmat current of theovercurrent protective device shatt-besupptiedfromany fimattireoit:

560.9.4 A safe value of minimum illuminance, response time and rated operation time is
required to enable evacuation of a building. Where there are no national or local rules,
illumination systems-sheuld shall comply with CHE-S-020/1SO 30061:2007.

NOTE Guidance on appropriate systems is given in Annex A (see Table A.1).

560.9.5 Emergency lighting shall be wired in maintained or non-maintained mode. These
modes may also be combined.
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560.9.6 In the non-maintained mode, the power supply for the normal lighting shall be
monitored at-the-final-cireuit-for that area. If a loss of supply to the normal lighting in an area
causes the normal lighting to fail, the emergency lighting shall be activated automatically. In
all cases, arrangements shall be made to ensure that local emergency-esecape lighting will
operate in the event of failure of normal supply to the corresponding local area.

560.9.7 Where maintained and non-maintained modes are used in combination, the
changeover devices shall each have their own monitoring device and shall be able to be
switched separately.

56(0.9.8 The maintained mode of emergency lighting may be simultaneously switched, J}ith

nofmal lighting in locations which either

cannot be darkened when in use, or

are not constantly occupied.

S

.9.9 Emergency lighting systems shall not be adversely affected by any control systeqns.
future modifications of the control systems shall coftinte to comply with this functignal
safety requirement. If a failure causes normal lighting in‘an area to fail, all emergency lighting
lunjinaires in the area shall operate. The emergency lighting luminaires in the area slall
prgvide full emergency design light output.

NOTE 1 For the definition of functional safety see IEC 61508-4:2010, 3.1.12.

NOTE 2 Here failure means a loss of supply or a failure of the control system.

56(0.9.10 Changeover from normal t6’emergency mode shall start automatically if the supply
voltage drops below 0,6 times the rated supply voltage for at least 0,5 s.-4 Normal mode shall
be restored if the supply voltagetis-greater than 0,85 times the rated supply voltage.

NOTE 1 The actual time for changeover-may can depend on national rules.

NOTE 2 The level of changeover depends on the equipment used for safety services.

56(0.9.11 When the-normal supply is restored to the distribution board or monitored circpit,
thel emergency dighting in non-maintained mode shall automatically switch off. Account shall
be |taken of the* time necessary for the lamps in the normal lighting to return to norgal
luminance.cAccount shall also be taken of rooms which had been intentionally ‘blacked-gut’
before the. supply was lost; in these cases, emergency lighting shall not switch |off
automatically.

560.9.12

In emergency lighting systems the type of lamps shall be compatible with the
changeover time in order to maintain the specified lighting level.

560.9.13 Control switches for emergency lighting shall be placed at a designated location
and be arranged and installed in such a way that they cannot be operated by unauthorized
persons.

560.9.14 The switched-on position of the emergency lighting shall be indicated at a
convenient location for each source of supply.
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560.9.15 Emergency lighting luminaires and associated circuit equipment shall be identified

by

for example a red label of at least 30 mm in diameter.

560.9.16 A switching facility may be provided to prevent discharging of the electrical storage
source for safety services when the building is not occupied

560.9.17 Each single phase circuit shall have its own neutral conductor. A common neutral

for

56

560.10.1 Wiring systems for fire detection and firefighting power supplies shall be\suppl

by

If g
ne
be

NO

more than one circuit is not permitted.

D I0—FiTe protectiomappcationsrequipnTent

A separate circuit from the main incoming supply.

essary during a fire, shall be connected at the power supply side of théfjre switch. It s
clearly identified.

[E If a fire switch is required to disconnect all non-safety services an examplepf such a system is shown

fire switch is required, conductors supplying fire protection equipment whaoSe operatio;l\] is

ied

all

na

schematic diagram in informative Annex D.

560.10.2 Preferential circuits, if any, shall be directly conneeted on the supply side of the
isolating switch of the main distribution board.

NOTE A nrivate distribution network is reagarded as eaguivalent Yo the distribution—network of a nublic elactrleity
NOTE A private distribution network-is regarded-as equivalent to-the distribution network of-a public electi city
company-

56(.10.3 Alarm devices shall be clearly identified.

56(0.10.4 Except where there are applieable national rules, the minimum requirements

firg

protection systems should be in accerdance with Annex B. See Table B.1.

for
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Annex A
(informative)

Guidance for emergency lighting

The values in GHE-S-020/ISO 30061:2007 should be considered but additional details of
suitable systems are given in Table A.1. Annex A serves as an informative guide for countries
that do not have specific rules or their own guidelines.

rapte A T = Guidance for emergency Hgitimg
)
1 2 3 4 5 6
Examplesof
<<§)
N
LN
(@)
ﬁembl%hal% x “ “ “ “ “ “
Exhibition-halls o + + W + v v
Theltres. cinemas ok +~ +~ ~ 2 ¥~ 2
Spdrts-arenas xx 3 \V2 +~ 3 v v
Salds-areas o 2 2 ~ 2 ¥~ ¥~
Redtaurants xx ¥ >3 2 2 ¥~ ¥~
EW - “ “ “ “ “ “ “
Hotpls, guest houses wex +~ +~ v + v v +~
Redidential-care_homés 2+ o 2 2 ~ 2 ¥~ ¥~ ~
High-rise-buildingsss =
Sehols o + + v + v v v
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Requirements
1 2 3 4 5 6 7 8
- — w

=3 o o = S =1 c

5 o = 210 =

5 | €3 . - 52 5| Sy | g

O == o g O = =S 7 = o 7
icati b E e EE 8 S 2w %

Examples of applications S o Es 5% & S 5% 2 x 27 2

S 2 c £ _ c > = o 2 o Q =
o S o8 s> o8 35 g2 = o
o o n c =3 L& o c o T (o] =
2 e 0T o 2 T L L@ L= @
il o & O 2 ) oL o<t o @ <
2 0 o oS o o &

i E o= s = =k == @

beg B E <>}/

Assembly halls, assembly x v v v v v

rpoms

Hxhibition halls *k 4 4 v v v

Tlheatres, cinemas *% v v v v v

Yports arenas *k v v v v v

Hales areas ok 4 v v " v

Hestaurants * v 4 v v v

Hospitals, treatment - v v A v v v

centres

Hotels, guest houses * ** v v v v v v

Hesidential care homes * *k

High-rise buildings * ok 4 v v v v v

Ychools *% v v v v v v

Hnclosed car parks Ve 4 4 v v v

Hscape routes in _ v v v v v v

workplaces

High risk task areas - v 4 v 4 v

Stages *k v v v v v

Key

v Denotes suitahleSystems.

*I In premis€s~¢guest houses, hotels, residential care homes and high-rise buildings) used the whole day, thle
rated opeyating time for the emergency lighting should be 8 h or shall be switchable with illuminated push
buttepsafor a fixed time by the occupants. In this case, the push buttons and their timing equipment should
alJdo sun in the emergency mode.

*1 \Dehotes applications which require either extended duration or a circuit such as a remote controlled circujit
TO ensure protection for fonger than 60 min.
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Annex B
(informative)

Guidance for fire protection equipment

Annex B serves as an informative guide for countries that do not have specific rules or their
own guidelines.

Table B.1 — Guidance for safety equipment

v
1 2 3 14
e

tnsthiationsforfire pumps 12 15 a v v v A
Eird rescue service lifts 8 15 v va va va v
Liftg-with-special -~ “ “ “ »
reqi 3 15

I )
Devices-of-alarm-and-issue 3 45 2 2 i 2 “ “ V23
of-ipstructions

bke-and -heat extraction
S 3 15 “ “ “ “ “ “ “ “p
B e e
COwarning-equipment 1 15 + + ¥~ ¥~ + + v “
& dnly-in-case of no-separate safety supply-equipment.
¥-Denotes-suitable-systems-
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Examples for safety
equipment

Only in case of no separate safety supply equipment.

Installations for fire pumps

F{re rescue service lifts

Lifts with special
rgquirements

Devices of alarm and issue

of instructions

Shoke and heat extraction

equipment

CP warning equipment

v| Denotes suitable systems.

a
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Annex C
(informative)

List of notes concerning certain countries



https://iecnorm.com/api/?name=9a462e2668881bbc26531c0619a6ef49

IEC 60364-5-56:2018 RLV © |IEC 2018

—23—

Country | Clause |  Nature

59

Fose

[

5

[©]

3%
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Countny Clause No. Nature (permanent Rationale Wording
or less permanent (detailed
according to IEC justification for
directives) the requested
country note)

France 560.1 In France, national regulations define
installation rules for safety services:
"arrété du 25 juin 1980 modifié" and
"arrété du 31 janvier 1986 modifié".

Austria 560.4.1 In Austria, a non-automatic supply, the
starting of which is initiated by an
operator, is not permitted as electrical
supply system for safety services.

Germany 560.4.1 In Germany, a non-automatic supply,
ot the starting of which is initiated by an
1% bullet operator, is not permitted as electrical
point supply system for safety services for
the health and safety of persons.
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Country

Clause No.

Nature (permanent

or less permanent

according to IEC
directives)

Rationale
(detailed
justification for
the requested
country note)

Wording

Germany

560.5.2

In Germany, the necessity of providi

governed by statutory building
provisions of the Lands of the Feder
Republic of Germany.

In case of douht the hllilding

ng

wiring systems required to operate in
fire conditions and their construction is

al

supervisory board should be cor&\ilt

Norjvay

560.6.1

supply network cannot be
safety source.

In Norway, a separate feedeg:&m t
dg as a

tria

560.6.1

N
In Austria, primary &re not allo
for emergency Iigm !

ved

Germany

560.6.1

2"d pullet
point

\
%ﬁgry cells are not

In Germany,
permitted as ¢ electrical source for|
es for the health and

safety s
safety ‘q\w

Germany

560.6.3

rsons.
4
In @any, in the Lands of the
al Republic of Germany, partig
&écial statutory building provisions
\/€xist regarding rooms in which elect]

sources for safety services are allow
to be installed.

In case of doubt the building
supervisory board should be consulf

y

ic
ed

ed.

560.6.4

In Germany, in the Lands of the
Federal Republic of Germany, partig
special statutory building provisions
exist regarding rooms in which elect
sources for safety services are allow
to be installed.

In case of doubt the building
supervisory board should be consulf

y

ic
ed

ed.

UK

560.6.10

In the United Kingdom, the national
requirement is for maintenance free
batteries.

tria

560.6.10§
C)O

In Austria, valve-regulated
maintenance-free types are also
permitted.

Ger|

O

@7.1

In Germany, the necessity of providi
wiring systems required to operate i
fire conditions and their constructio
governed by statutory building

Republic of Germany.

provisions of the Lands of the Federal

S

In case of doubt the building

supervisory board should be consulted.

560.7.2

In Germany, the necessity of providi

governed by statutory building

Republic of Germany.

In case of doubt the building

ng

wiring systems required to operate in
fire conditions and their construction is

provisions of the Lands of the Federal

supervisory board should be consulted.

Germany

560.7.12

In Germany, the necessity of providi
wiring systems required to operate i

governed by statutory building

ng
n

fire conditions and their construction is

provisions of the Lands of the Federal
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Country

Clause No.

Nature (permanent

or less permanent

according to IEC
directives)

Rationale
(detailed
justification

the requested

country not

for

e)

Wording

Republic of Germany.

In case of doubt the building
supervisory board should be consulted.

United
Kingdom

560.7.13

In the UK, the national requirements for
RCDs in these applications are covered
by BS 5839, BS 5266 and BS 8519.

Frapce

560.8

In France, Clause 560.8 does naqt
because of national regulation\/

goly

tria

560.8.1

—

o

In Austria, constructlog nclosure<
ion

maintain fire and m ical protec

or wiring systemsi parate fire
compartments aﬁ&omply with theg

requwements%/

In Austri Ntypes of fire-resistant
cable g&plymg with DIN 4102-12

also Qg itted.

D

pre

Germany

560.8.1

C)(Qrmany, the necessity of providi
ifing systems required to operate i
Mfire conditions and their constructior
governed by statutory building

provisions of the Lands of the Federal
Republic of Germany.

S

In case of doubt the building

supervisory board should be consulted.

Italy

560.8.1

In Italy, wiring systems with cables
having low emission of toxic and
corrosive smoke and gas during fire
used in installations where, from a
relevant risk evaluation, a high risk
persons is envisaged.

are

o

uni
Kin

ed
dom

560.8.1

In the United Kingdom, to take into
account national requirements, the
following new bullet point is required:

=
=2

fire-resistant cables complying Wi
the test requirements of BS

EN 50200, BS 8434 or BS 8491,
appropriate for the cable size an
with BS EN 60332-1-2.

uUni
Kin

k ¥
Q%é.s.s

O

In the United Kingdom, segregation
safety services for emergency lightit
and fire detection and fire alarm
systems are described in BS 5266, BS
5839 and BS 8519.

Gerl

K60 8 H

In Germany the necessity of providi

9

wiring systems required to operate in
fire conditions and their construction is
governed by statutory building
provisions of the Lands of the Federal
Republic of Germany.

In case of doubt the building
supervisory board should be consulted.

United
Kingdom

560.8.5

In the United Kingdom, segregation of
safety services are described in BS
5266, BS 5839 and BS 8519.

France

560.9

In France, Clause 560.9 does not apply
because of national regulations.

United
Kingdom

560.9

In the United Kingdom, the national
requirements for emergency escape
lighting applications contained in the
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Country

Clause No.

Nature (permanent

or less permanent

according to IEC
directives)

Rationale
(detailed
justification for
the requested
country note)

Wording

BS 5266 series shall apply.

Ireland

560.9

In Ireland, this item is the subject of a
separate Irish standard IS 3217, and
does not appear in the national rules
for electrical installations.

Finland

560.9.2

In Finland, the third paragraph is not

valld.

Germany

560.9.2

In Germany, the necessity of ptoviding
wiring systems required to ofe+ate inp
fire conditions and their cgnstructior
governed by statutory buiding

provisions of the Lands_0f the Fedenal
Republic of Germany.

S

In case of doubivthe building
supervisory Bedrd should be consulfed.

Swifzerland

560.9.2

In Switzerland, with respect to 560.9.2,
high fifé<re'sistance requirements fo
the WirifTg system and the cabling are
onlyunandatory up to the first lumingire
orjconnecting block of an individual fire
compartment. High fire resistance
requirements for the wiring system gnd
the cabling connecting the luminaires
within the fire compartment are not
mandatory.

Ausdftria

560.9.3

In Austria, the national wiring
conditions for emergency lighting shiall

apply.

560.9.3

In Spain, no more than 12 luminairep
shall be supplied from any final circdit.

Audftria

560.9.8

In Austria, the use of maintained or
non-maintained mode shall be
determined by national regulations.

Finlpnd

560.9.8

In Finland this subclause is not valid.

Unifed
Kingdom

560.9.9

In the United Kingdom, the national
requirements for emergency escape|
lighting applications contained in the
BS 5266 series shall apply.

Spdin

560.9.10

In Spain, changeover from normal tg
emergency mode of safety lighting
circuits shall start automatically if the
supply voltage drops below 70 % of fthe
rated supply voltage.

1

Swifzerland

560.9.15

In Switzerland, with respect to
560.9.15, a red or green label shall pe

USed. WithiTTa puitding the cotour
coding scheme has to be the same.

Finland

560.9.15

In Finland this subclause is not valid.

Austria

560.9.17

In Austria, a red or green label, which
shall be of good visibility and easily
legible, shall be used.

Italy

560.10

In Italy, fire prevention regulations are
issued by the Ministry of the Interior
that apply to particular applications,
such as locations open to the public,
hotels, hospitals, high-rise buildings
and similar premises.
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Country Clause No. Nature (permanent Rationale Wording
or less permanent (detailed
according to IEC justification for
directives) the requested
country note)
United 560.10 In the United Kingdom, the national
Kingdom requirements for fire protection

applications contained in the BS 5839
series shall apply.

Spain Annex A In Spain, the rated operating time shall
be:

— 2 hin hospitals, clinics and similar,
the time required to evacuaté~a
high-risk area or to abandonthe
activity which is taking.place in ghat
area;

— 1 hin other kindgof.installation.

Ausdftria Annex A In Austria, natiopal hdles exist,
therefore Annex;A’does not apply.

Unifed Annex A In the United’Kingdom, national rulep
Kingdom exist for(the operating time.
Augria Annex B In AlstyTa, national rules exist for thg

rated)operating time.

Unifed Annex B In’the United Kingdom, national rulep
Kingdom exist for the operating time.
Gerpmany Annex F In Germany, statutory building

provisions exist regarding more
detailed requirements for wiring
systems to operate in fire conditiong.
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Annex D
(informative)

Fire switch

A schematic diagram showing the installation of a fire switch used to disconnect all circuits
with the exception of circuits supplying the equipment whose operation during a fire is
necessary is shown in Figure D.1.

3
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Smoke
control
system

Fire
alarm

Voice
evacu-

N

al
d

ati9n J

‘escape

lighting

Safety systems
main distribution board ] []

Main switch / fire switch
with remote control

[

AE)

il

[

ACOS = automag%’(ange over switch (option)

]

IH‘-

Main switch

|9

——me—m———————

N

N\
‘{QE(_;B Generator (option)
\ N

S

-

N
.\0

@Q‘ Figure D.1 — Fire switch installation
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Annex E
(informative)

Example of installation methods of safety services
with cable management system

Safety services should be segregated from other services and installed in such a manner that
the safety services are not affected by any fault occurring on non-safety services and mitigate
the effects of a fire. An example of cables installed for safety services is shown in Figure E.1.

These are permissible installation methods of
safety services with cable management system

]
(~Safety services
Recommended order, ; ;
o Main power cablin
= of compartments ® P g
{_} Measurement/instrumentation
o] {3 Information technology
— IEC

NOTE Cable trays are numbered from the top down, starting at tray 1:
Tray 1 = Safety services

Tray 2 = Main powey cabling

Tray 3 = Measurément/instrumentation

Tray 4 = InfQfimation technology

Figure E.1 — Example of cable installation for safety services
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Annex F
(informative)

Wiring systems

F.1 Ambient test temperature rise

The standard temperature time curve defines the ambient test temperature rise in time under
fire_conditions and it is defined in 1ISO 834-1 as:

T = 345 x 1og10(8 x t + 1) + 20 Qy(F.l)
O
where Q
T |is the temperature in degrees Celsius; bq/
t [is the time in minutes. @YJ
b‘/
F.32 Duration of the safety service (-bQ)
Q

The¢ adequate duration of the safety service under fire conditi@)s hould be defined.

NOTE Local legislation can apply or can be defined by risk analysisgg}ﬁe designer.
F.3 Expected resistance of feeder condua@%

N\
Th¢ expected resistance of feeder conductors\’s)\)plying fire protection equipment that shojuld
remain functional during a fire should ke determined from Formula (F.2), for copper
conductors only: Q

N

A‘\Q) ke -(_To 116 5
«O Ro=Ryo- X'(E) (H.2)

O
where: C)\
R,J isthe conducto$‘sistance at the temperature of 20 °C, (Q);
Ro| is the conductohre

ky | is the c%, ent determining the relative contribution of the section X, of the enfire
feeder it length |, exposed to a high temperature, according to Formula (F.3), (-);

sistance at the expected fire temperature, (Q);

is t @xpected ambient temperature of feeder conductors that may occur during a fjre,

(
N

kx ZTX (F.3)

where:
| is the length of the feeder circuit conductor, (m);

| is the section of the feeder circuit conductor exposed to a high temperature, (m).

X

If a conductor route with the length | is located within a single fire protected compartment it is
assumed that the entire length of feeder conductor can be exposed to a high temperature. In
such a case k, = 1.
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Where a conductor with the length | is routed through different fire protected compartments,
the coefficient k, shall be determined assuming the conductor section with the length I,
located in the fire zone is the greatest.

Once the expected resistance in presence of fire has been calculated, the criteria for the
permissible voltage drop as defined in IEC 60364-5-52 and the automatic disconnection
during phase to earth fault as defined in IEC 60364-4-41 shall be checked for the elevated
temperature.

Where the electrical source for safety services is an engine-generator set the
phase-to-earth short circuit impedance may be calculated from the formulae with inclusion of
thel impedance of generator windings:

Xg = x—nG_ (19 (H.4)

2 4
Rs =0,03xl;”G ,-b@b‘ (.5)

n& IS the generator nominal voltage, (kV); “

S,d is the generator nominal apparent power, (MVAY, O
n is the multiple of the generator rated curq@during a short circuit at the generdgtor
terminals, taken according to the gen%'ng set manufacturer's maintenance 4nd

operating instruction, (-). s\\}

NOTE For cross sectional area of conductors of @@nz and below the reactance needed to calculate the phase-
to-¢arth short circuit impedance can be ignored$

)
F.4 Protection against electr‘i~\:\shock in the event of a failure by means of thje
touch voltage reducti

QS
WHere the condition for \Etomatic disconnection, mentioned in Clause F.3, cannot |be
satjsfied, as the fault current is too low to trip the protection device, the protection against
electric shock by rg§\ion of the touch voltage, that may occur at accessible conducting
pafts of the protez:"é equipment, shall be used. The reduced conventional touch voltage limit
U € 25 V may he‘used.

.

In this ca Qﬁe resistance value needed for the calculation of the value of touch voltage
shquld erived according to the methodology described in Clauses F.1 to F.3.

NS

F.5 Conductor resistance i case of fiTe

The increase in the conductors' resistance can be neglected if conductors or cables are laid in
approved fire resistant cable ducts whose manufacturer guarantees that during the required
operation time of the supplied electrical equipment that needs to function during a fire, the
temperature inside a duct will not rise above 70 °C.

The expected temperature inside the cable duct should not exceed the continuous permissible
temperature of a cable or conductor.
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F.6 High temperature effects

Conductors laid under a layer of plaster are not protected against high temperature effects.
The heat generated during a fire penetrates through space dividing elements and results in an
increased resistance of conductors.

F.7 Feeder circuits

The safety services switchboard feeder circuit should be installed using a cable or conductor

ha

the

against water, and which may be connected before the fire switch. The same condit'Q/

INg Tire resistance not less than 1or example 30 min, which IS water-resistant or protec

feeder applies if the fire switch is installed at the building main distribution paneI.Q~

ed
for
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Annex G
(informative)

Guidance on suitable locations for electrical sources for safety
services

G.1 Recommendations for a suitable location for an electrical source for

An
ow

All
soy

In
sef

a)
b)

c)

Th

a)
b)

On
Syq
evd

safety services

hex G serves as an informative guide for countries that do not have specific rules OQP

n guidelines. Q}/
electrical sources for safety services should be segregated from any electr
rce for safety services and any other electrical source. A

%.

nt of the te&@ture exceeding 55 °C (for example a safety services smoke curtain).

eir

cal

prder for the location to provide for normal operation of the eIectr(ejI source for safety
vices under fire conditions one of these should be fulfilled: @b{
a constructional enclosure, whereby the function is teste%qgaether with the electrical
source for safety services, by an independent body, or
a separate fire protected compartment type tested @)certified by the fire protected
compartment manufacturer, or &
a room formed of fire protective building material@?large enough to house the electrical
sources for safety. Q
N\
.2 Conditions of fire protection s\&
%
e following conditions of fire protectig’&ould be fulfilled:
health and safety requirements;A‘\Q’
environmental requirements\'Ospecified by the electrical (safety service sourte)
manufacturer;
protection against hea@énsfer including fire and smoke.
e exception is wheb. the electrical source for safety services controls only one safety
tem and is located close to the safety equipment and will automatically operate in fhe
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE ELECTRICAL INSTALLATIONS -

Part 5-56: Selection and erection of electrical equipment —
Safety services

1)

2)

3)

4)

5)

6)
7

8)

9)

Inte
Eleg

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization, compri
Rl national electrotechnical committees (IEC National Committees). The object of IEC.is "to pron|
nternational co-operation on all questions concerning standardization in the electrical and eléctronic fields
his end and in addition to other activities, IEC publishes International Standards, Techni¢al Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter,~referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC NationaFCommittee intere
n the subject dealt with may participate in this preparatory work. International,~governmental and
povernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordance)Wwith conditions determined
pgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters expresss;-as-nearly as possible, an internati
Consensus of opinion on the relevant subjects since each technical '‘eommittee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for internatighal use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are miade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsibl€ for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC Natienal Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any diverge
between any IEC Publication and the corresponding;national or regional publication shall be clearly indicate]
he latter.

EC itself does not provide any attestation.@f* conformity. Independent certification bodies provide confor
hssessment services and, in some areas,'@ccess to IEC marks of conformity. IEC is not responsible for
Bervices carried out by independent certification bodies.

All users should ensure that they have-the latest edition of this publication.

No liability shall attach to IEC-of jts directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature-Wwhatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of, the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is drawn"to~the Normative references cited in this publication. Use of the referenced publication
ndispensable fat the correct application of this publication.

Attention is«drawn to the possibility that some of the elements of this IEC Publication may be the subjeq
batent rights.MEC shall not be held responsible for identifying any or all such patent rights.

prnational Standard IEC 60364-5-56 has been prepared by IEC technical committee
ctrical installations and protection against electric shock.
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This third edition cancels and replaces the second edition published in 2009. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

ies

edition:

1) Maodifications to normative references and terms and definitions.

2) Under electrical circuits for safety services, addition of requirements concerning circuit
and overcurrent protection in order to maintain reliability of safety service power suppl
under fire conditions.

3) Under electrical circuits for safety services, addition of requirements stating that circuits

for safety services are not to be protected by RCDs or AFDDs.
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Under emergency lighting applications, addition of requirements to prevent emergency

lighting systems being adversely affected by any control system.

5) Addition of requirements for all emergency luminaires in the area to provide full design

6)

light output in the event of any final circuit failure.
Addition of a new Annex D (informative): Fire switch.

7) Addition of a new Annex E (informative): Example of installation methods of safety

services with cable management system.

8) Addition of a new Annex F (informative): Wiring systems.
9) Addition—efa—rew—ARrRex-G—{irformativer—GCuidance—en—suitable—lecations—fer—eleetrcal
sources for safety services.
The text of this International Standard is based on the following documents:
FDIS Report on voting
64/2316/FDIS 64/2341/RVD
Full information on the voting for the approval of this International Stahdard can be found in
thel report on voting indicated in the above table.
This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
The reader’s attention is drawn to the fact that Annex\C lists all of the “in-some-counfry”
clapses on differing practices of a less permanentsnature relating to the subject of this
standard.
A list of all parts in the IEC 60364 series, “published under the general title Low-voltage
electrical installations, can be found on the IEC website.
The¢ committee has decided that the contents of this document will remain unchanged until the
stapility date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
thel specific document. At this date)the document will be
e [reconfirmed,
e |withdrawn,
e |[replaced by a reyvised edition, or
e |amended.
A Hilingual version of this publication may be issued at a later date.
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LOW-VOLTAGE ELECTRICAL INSTALLATIONS -

Part 5-56: Selection and erection of electrical equipment —
Safety services

560.1 Scope

Thi
of

St

plectrical supply systems for safety services and the electrical source for safety setvices

ndby electrical supply systems are outside the scope of this document. Fhis docum

dog¢s not apply to installations in hazardous areas (BE3), for which requirements are giver

IEC

56

Th

cof
citq
any

IEQ

60079-14.

D.2 Normative references

b following documents are referred to in the text in suchga, way that some or all of th

d applies. For undated references, the latest edition of the referenced document (includ
amendments) applies.

60331 (all parts), Tests for electric cables under fire conditions — Circuit integrity

tent constitutes requirements of this document. For dated references, only the edi11i0n

s part of IEC 60364 covers general requirements for safety services, selection and erectlon

ent

in

eir

ing

IEQ 60332-1-2, Tests on electric and opticalfibre cables under fire conditions — Part 1-2: Tlest
for| vertical flame propagation for a singlé-insulated wire or cable — Procedure for 1 kW
pre-mixed flame

IECG 60364-4-41:2005, Low-voltage, electrical installations — Part 4-41: Protection for safety —
Prqtection against electric shock

IEQ 60364-5-52, Low-voltage electrical installations — Part 5-52: Selection and erection| of
electrical equipment — Wiring systems

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

IEQ 6070221/ Mineral insulated cables and their terminations with a rated voltage hot
exdeeding. 750 V — Part 1: Cables
|[EC60702-2,Mimerat—msuftated—Tabtes—and—ther—termimations —with—a Tated—voitage—not

exceeding 750 V — Part 2: Terminations

IEC 62040-1, Uninterruptible power systems (UPS) — Part 1: Safety requirements

IEC 62040-2, Uninterruptible power systems (UPS) — Part 2: Electromagnetic compatibility
(EMC) requirements

IEC 62040-3, Uninterruptible power systems (UPS) — Part 3: Method of specifying the
performance and test requirements

ISO 8528-12, Reciprocating internal combustion engine driven alternating current generating
sets — Part 12: Emergency power supply to safety services
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ISO 30061:2007, Emergency lighting

560.3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following

addresses:

and equipment

— |for the health and safety of persons and livestock, and/or
— [to avoid damage to the environment and to other equipment

Notg 1 to entry: The supply system includes the source and the electrical circuits up to the terminals of electfical

equipment.

3.2
elelctrical source for safety services
electrical source intended to be used as part of an efectrical supply system for safety servig

560.3.3
elelctrical circuits for safety services
electrical circuits intended to be used as part'of an electrical supply system for safety servi

560.3.4

stgndby electrical supply system

supgply system intended to maintain, for reasons other than safety, the functioning of
electrical installation or parts thereof, in case of interruption of the normal supply

560.3.5

stgndby electrical sQurce

electrical source /ntended to maintain, for reasons other than safety, the supply to
electrical installation or parts thereof, in case of interruption of the normal supply

560.3.6
emlergency lighting
lighting\provided for use when the supply to the normal lighting fails

[SOURCE: ISO 30061:2007, 4.1]

560.3.7
emergency lighting luminaire

es

an

an

luminaire which may or may not be provided with its own electrical source for safety services

and which is used for safety or emergency lighting

560.3.8
escape sign luminaire
luminaire that indicates and assists the identification of escape routes
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560.3.9

maintained mode

operating mode of a lighting system in which the emergency lighting lamps are energized at
all times when normal or emergency lighting is required

560.3.10

non-maintained mode

operating mode of a lighting system in which the emergency lighting lamps are in operation
only when the supply to the normal lighting fails

56(0.3.11

res({i)onse time
time that elapses between the failure of the normal power supply and the electrical source|for
safety services energizing the equipment

560.3.12
cemtral power supply system
syqgtem which supplies the required emergency power to essential safetylequipment

56(.3.13
es¢ape route
route to follow for access to a safe area in the event of an emgrgency

56(0.3.14

prgferential circuit
cirguit derived directly from the incoming supply_to)the building intended to supply safety
selvices which, in case of emergency, shall remain{in operation for as long as possible

560.3.15
minimum illuminance
illuminance for emergency lighting throughout the whole rated operating time

560.3.16

saflety service
electrical system for electrical(equipment provided to protect or warn persons in the event of a
hazard, or essential to their evacuation from a location

EXAMPLE:

— |emergency (escape)tighting;

— |fire pumps;

— |fire rescue.s€érvices lifts;

— |alarm gsystems, such as fire alarms, CO alarms and intruder alarms;

- evacuation systems,;

— |smoke extraction systems;

— essential medical systems.

Note 1 to entry: Safety services is equipment installed in buildings to detect fire or danger in its initial stage, also
limit fire spread and extinguish fire and control smoke and enable safe and effective evacuation

560.3.17
fire condition
condition defined by the temperature-time curve of ISO 834-1, or by local legislation

560.3.18

suitable location

constructional enclosure or separate fire protected compartment or room ensuring normal
operation of equipment under fire conditions
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560.3.19

fire switch
electrical apparatus, which shall be used to disconnect all circuits with the exception of
circuits supplying the equipment whose operation during a fire is necessary

Note 1 to entry: The installation and characteristics of fire switch are described in Annex D (informative).

Note 2 to entry: The switch could be a circuit breaker or disconnector.

560.4 Classification

56(l).4.1 An electrical supply system for safety services is either:

An

time:

56(
acq

56

D.5 General

56

malin and local supply failure and through fire conditions. To meet these requireme
spgcific sources, equipment, circuits and wiring are necessary. Some applications also h

pa

56(0.5.2 For _safety services required to operate in fire conditions, the following additio

co

a non-automatic supply system, the starting of which is initiated by an operatorcor

an automatic supply system, the starting of which is independent of an operator.

automatic supply system is classified as follows, according to the maximum changeo

class A — no-break: an automatic supply system which can ensufe a continuous sup

ver

ply

within specified conditions during the period of transition; for example as regayds

variations in voltage and frequency;

class B — very short break: an automatic supply system dyvailable within 0,15 s;
class C — short break: an automatic supply system available within 0,5 s;

class D — average break: an automatic supply system available within 5 s;
class E — medium break: an automatic supply System available within 15 s;
class F — long break: an automatic supply system available in more than 15 s.

4.2 The essential equipment for safety services shall be within the specified cl@ss

ording to 560.4.1 in order to maintain\thre specified operation.

.5.1 Safety services may be required to operate at all relevant times including dun

ticular requirements, as in 560.5.2 and 560.5.3.

ditions shall be fulfilled:

oneror.more electrical sources for safety services shall be provided to maintain a supply
adequate duration, except for preferential circuits and all equipment of safety servi

Lo

ing

nal

of
Ces

shall bhe provided either hy construction or by erection with fire protection ensufi

ng

normal operation in fire conditions of adequate duration.

NOTE 1 Equipment includes for example, power sources, feeder conductors, cable management systems,

junction boxes.

NOTE 2 The electrical source for safety services is generally additional to the normal supply source, for example

the

public supply network.

NOTE 3 Local legislation can apply.

560.5.3 An IT system is preferred where non-disconnection on the first fault is required. In IT
systems for safety services, insulation monitoring devices shall be provided which give an
audible and visible indication in the event of a first fault.

NOTE For IT systems after first fault see IEC 60364-4-41:2005, 411.6.4.
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560.5.4 A failure in the control or bus systems (control technology) of the non-saf
services installation shall not adversely affect the proper function of safety services. T
applies to control or bus systems of different safety services as well.

560.6 Electrical sources for safety services

560.6.1 The following electrical sources for safety services are recognized:

— storage batteries;

ety
his

— [primary cetfs;

— |generator sets independent of the normal supply;

— |a separate feeder of the supply network that is effectively independent of ¢he* norigal

feeder.

56(0.6.2 The electrical source for safety services shall be installed as fixed(eqlipment andg i

sugh a manner that it cannot be adversely affected by failure of the normal’Source.

56(0.6.3 The electrical source for safety services shall be installed (in/a suitable location &

ind

be [accessible only to skilled or instructed persons (BA5 or BA4).cElectrical sources for safety

senvices should be segregated from other sources.

Safety services and sources shall be designed and located”so as to minimize hazards t
coyld cause fire, flooding, freezing, vandalism and otheradverse conditions and impact
avdilability of the electrical supply.

NOTE See Annex G for guidance.

adequately ventilated so that exhaust gases, smoke or fumes from the safety source can

56}.6.4 The location of the electrical source for safety services shall be properly §
penmetrate areas occupied by persons.

56(0.6.5 Separate, independent feeders from a supply network shall not serve as electr
soyrces for safety services unless assurance can be obtained that the two supplies
unljkely to fail concurrently.

56(.6.6 The electrical.source for safety services shall have sufficient capability to supply]
related safety service;

56(.6.7 An electrical source for safety services may, in addition, be used for purposes ot
th
fault occurfring in a circuit for purposes other than safety services shall not cause
interruption of any circuit for safety services.

n safety services, provided the availability for safety services is not thereby impaired|

hat
the

ind
not

cal
Are

its

ner

fhe

parallel.

Adequate precautions shall be taken to avoid the paralleling of sources.

Short circuit protection and fault protection within the electrical supply system for safety

services shall be provided for each source.

560.6.9 There are special requirements for safety services having sources capable
operation in parallel.

of

The parallel operation of independent sources may require special devices, for example to

prevent reverse power.
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NOTE The parallel operation of independent sources with the public supply can require the authorization of the
supply undertaking.

Fault protection and short circuit protection shall be provided when installation is supplied
separately by either of the two sources or by both in parallel.

Precautions shall be taken to limit current circulation in the connection between the neutral
points of the sources, in particular the effect of triple harmonics.

560.6.10 There are requirements for a central power supply system.

Bafteries shall be of vented or valve-regulated type with reduced maintenance and shall~bg of
heavy duty industrial design, for example cells complying with IEC 60623 or IEC 60896 (all
palts). This does not preclude proven new technologies. The minimum designolife of the
bafteries at 20 °C shall be 10 years.

56(.6.11 Where an uninterruptible power supply (UPS) is used, it shall:

a) |be able to operate all protective devices located on the load side of.the UPS,

b) |be able to start the safety services when it is operating in the emergency condition,
c) [comply with the requirements of 560.6.10, as applicable,

d) [comply with IEC 62040-1, IEC 62040-2 or IEC 62040-3, as-applicable, and

e) |be able to be started independently of the availability of the upstream supply.

560.6.12 Where a safety generating set is used as-an electrical source for safety serviceg
diegel engine driven generating set shall comply with1SO 8528-12.

<8}

56(0.6.13 The condition of the electrical source for safety services (ready for operatipn,
undler fault conditions, feeding from the~‘electrical source for safety services) shall |be
mojnitored.

560.7 Electrical circuits ofrsafety services
56(.7.1 Circuits of safety.setvices shall be independent of other circuits.

An|electrical fault or any modification in one system shall not affect the correct functioning of
the| other. This may mecessitate separation by fire-resistant materials or different routes| or
englosures.

56(0.7.2 Circuits of safety services shall not pass through locations exposed to fire risk (BE2
due to nature of processed or stored materials) unless they are fire-resistant. The circlits
shgll ,not,” in any case, pass through zones exposed to explosion risk (BE3). Whgre
practicable, the passage of any circuit through locations presenting a fire risk should |be
avordetd:

560.7.3 In accordance with IEC 60364-4-43:2008, 433.3.3, protection against overload may
be omitted where the loss of supply may cause a greater hazard. Where protection against
overload is omitted, the occurrence of an overload shall be monitored.

560.7.4 Overcurrent protective devices shall be selected and erected so as to avoid an
overcurrent in one circuit impairing the correct operation of circuits of safety services.

560.7.5 Switchgear and controlgear shall be clearly identified and grouped in locations
accessible only to skilled or instructed persons (BA5 or BA4).
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560.7.6 In equipment supplied by two different circuits, a fault occurring in one circuit shall
not impair the protection against electric shock, nor the correct operation of the other circuit.
Such equipment shall be connected to the protective conductors of both circuits, if necessary.

560.7.7 Circuits for safety services, with the exception of wiring for fire and rescue services
lift supply cables, and wiring for lifts with special requirements, shall not be installed in lift
shafts or other flue-like openings (location).

560.7.8 In addition to a general schematic overview diagram, full details of all electrical
sources for safety services shall be given. Information shall be maintained adjacent to the
disfribution board. A single Tine diagram Is sufficient.

56(0.7.9 Drawings of the electrical safety installations shall be provided showing the exact
locption of:
— |all electrical equipment and distribution boards, with equipment designations;

— |safety equipment with final circuit designation and particulars and purpose of the
equipment;

— |special switching and monitoring equipment for the safety.power supply (e.g. afea
switches, visual or acoustic warning equipment).

560.7.10 A list of all the current-using equipment permanently)connected to the safety poyver
supply, indicating the nominal electrical power, nominal €udrrents and starting currents and
time for current-using equipment, shall be provided.

NOTE This information is often included in circuit diagrams.

56(0.7.11 Operating instructions for safety equipment and electrical safety services shall|be
available. They shall take into account all the particulars of the installation.

56(0.7.12 The circuit and overcurrentprotection shall be considered in order to maintain
relijability of power supply of the safety’services under fire conditions. See also 560.6.8.2.

56(.7.13 Circuits of safety seryvices shall not be protected by RCDs or AFDDs.

NOTE At elevated temperatures under fire conditions, leakage currents between conductors can occur leadinp to
unwanted tripping and loss of safety service.

560.8 Wiringrsystems

56(.8.1 Onéror more of the following wiring systems shall be utilized for safety servi¢es
required toloperate in fire conditions:

— |mineral insulated cable complying with IEC 60702-1 and IEC 60702-2 and IEC 60332-142;
ife-resistantcable omplving—with-the apbropriatep of-the 50 arie re-with
IEC 60332-1-2;

— awiring system maintaining the necessary fire and mechanical protection.

Wiring systems and their fixings shall be mounted and installed in such a way that the circuit
integrity will not be impaired during the fire.

In long vertical installations wiring systems shall have fire protection for their fixings to ensure
that under fire condition, cable fixings do not allow the cables to collapse prematurely.

NOTE 1 Examples of a system maintaining the necessary fire and mechanical protection could be constructional
enclosures to maintain fire and mechanical protection, or wiring systems in separate fire protected compartments.

NOTE 2 National legislation can exist.
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560.8.2 Wiring for control and bus systems of safety services shall be in accordance with the
same requirements as the wiring which is to be used for the safety services. This does not
apply to circuits that do not adversely affect the operation of the safety equipment.

This requirement also includes control and bus systems for self-contained luminaires.
Wireless control and bus systems shall be considered in an equivalent way.

560.8.3 Circuits for safety services which can be supplied by direct current shall be provided
with two-pole overcurrent protective devices.

560.8.4 The higher resistance of conductors due to high temperature when exposed tQ fire

shgll be taken into account when sizing the conductor cross-sectional area.

NOTE Information is given in Annex F for cables with copper conductors.

56(0.8.5 The wiring systems of safety services should be segregated from lother serviges
othler than metallic screened fire-resistant cables and installed in such<{a;manner that the
safety services are not affected by any fault occurring on non-safety services and mitigate the
effects of a fire. An example of cables installed for safety services isyshown in a diagran} in
Anpex E.

NOTE For battery cables, special requirements can apply.

56(0.8.6 Precautions shall be taken to prevent excavation damage to buried electrical circlits
for|safety services.

56(0.8.7 Switchgear and controlgear used for both AC and DC supply sources shall|be
suifable for both AC and DC operation.

560.9 Emergency lighting applications

560.9.1 Emergency lighting systems may be powered by a central power supply system or
thel emergency lighting luminaires-may be self-contained. Emergency lighting luminaires shall
comply with IEC 60598-2-22..The supply to self-contained emergency lighting luminaireg is
exg¢luded from the requiremenqts of 560.9.2

56(.9.2 Wiring systems for a centrally powered emergency lighting system shall retain the
continuity of supplyfrom the source to each fire protected compartment where the emergency
lighting luminaires are installed for an adequate period in the event of a fire. This shall|be
achieved by using wiring systems with a high resistance to fire, as detailed in 560.8.1 and
56(.8.2, to transfer power through other fire protected compartments.

Within fire. protected compartments where the emergency lighting luminaires are installed, the
wirjng,system between emergency lighting luminaires has no requirements against fire.

For fire protected compartments having more than one emergency lighting luminaire, such
emergency lighting luminaires shall be wired alternately from at least two separate circuits so
that a suitable level of illuminance is maintained along the escape route in the event of the
loss of one circuit.

560.9.3 Where alternate emergency lighting luminaires are supplied by separate circuits,
overcurrent protective devices shall be used so that a short-circuit in one circuit does not
interrupt the supply to the adjacent emergency lighting luminaires within the fire protected
compartment or the emergency lighting luminaires in other fire protected compartments.

No more than 20 emergency lighting luminaires with a total load not exceeding 60 % of the
nominal current of the overcurrent protective device shall be supplied from any final circuit.
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560.9.4 A safe value of minimum illuminance, response time and rated operation time is
required to enable evacuation of a building. Where there are no national or local rules,
illumination systems shall comply with ISO 30061:2007

NOTE Guidance on appropriate systems is given in Annex A (see Table A.1).

560.9.5 Emergency lighting shall be wired in maintained or non-maintained mode. These
modes may also be combined.

560.9.6 In the non- mamtamed mode the power supply for the normal Ilghtmg shaII be

lig tmg to fail, the emergency I|ght|ng shall be act|vated automatlcally In all cases,
arrangements shall be made to ensure that local emergency lighting will operate in the.event
of failure of normal supply to the corresponding local area.

560.9.7 Where maintained and non-maintained modes are used in combination, the
changeover devices shall each have their own monitoring device and shall be able to|be
switched separately.

56(0.9.8 The maintained mode of emergency lighting may be simultaneously switched with
nofmal lighting in locations which either

— |cannot be darkened when in use, or
— |are not constantly occupied.

56(0.9.9 Emergency lighting systems shall not be adVersely affected by any control systems.
Any future modifications of the control systems shall continue to comply with this functignal
safety requirement. If a failure causes normal lighting in an area to fail, all emergency lighting
luminaires in the area shall operate. The emergency lighting luminaires in the area shall
prgvide full emergency design light output.

NOTE 1 For the definition of functional safety.see IEC 61508-4:2010, 3.1.12.

NOTE 2 Here failure means a loss of supply'or a failure of the control system.

56(0.9.10 Changeover from normal to emergency mode shall start automatically if the supply
voltage drops below 0,6 timés’the rated supply voltage for at least 0,5 s. Normal mode shall
be restored if the supply voltage is greater than 0,85 times the rated supply voltage.

NOTE 1 The actual time for changeover can depend on national rules.

NOTE 2 The level'ef changeover depends on the equipment used for safety services.

56(0.9.11 When the normal supply is restored to the distribution board or monitored circpit,
thel emergernicy lighting in non-maintained mode shall automatically switch off. Account shall

be |taken ‘of the time necessary for the lamps in the normal lighting to return to normal
Iurrrlinance. Account shall also be taken of rooms which had been intentionally ‘blacked-$ut’
before the supply was Iost;, in these cases, emergency lignung shail not switch  off

automatically.

560.9.12 In emergency lighting systems the type of lamps shall be compatible with the
changeover time in order to maintain the specified lighting level.

560.9.13 Control switches for emergency lighting shall be placed at a designated location
and be arranged and installed in such a way that they cannot be operated by unauthorized
persons.

560.9.14 The switched-on position of the emergency lighting shall be indicated at a
convenient location for each source of supply.
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560.9.15 Emergency lighting luminaires and associated circuit equipment shall be identified
by for example a red label of at least 30 mm in diameter.

560.9.16 A switching facility may be provided to prevent discharging of the electrical storage
source for safety services when the building is not occupied

560.9.17 Each single phase circuit shall have its own neutral conductor. A common neutral
for more than one circuit is not permitted.

560 10— Fire protectiom apphcations/egquipmmeTt

560.10.1 Wiring systems for fire detection and firefighting power supplies shall be\supplied
by g separate circuit from the main incoming supply.

If g fire switch is required, conductors supplying fire protection equipment whaoSe operation is
neg¢essary during a fire, shall be connected at the power supply side of théfjre switch. It shall
be [clearly identified.

NOTE If a fire switch is required to disconnect all non-safety services an example-of such a system is shown jn a
schematic diagram in informative Annex D.

560.10.2 Preferential circuits, if any, shall be directly conneeted on the supply side of the
isolating switch of the main distribution board.

56(0.10.3 Alarm devices shall be clearly identified.

56(0.10.4 Except where there are applicable fyational rules, the minimum requirements |for
firg protection systems should be in accordance with Annex B. See Table B.1.
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Annex A
(informative)

Guidance for emergency lighting

The values in ISO 30061:2007 should be considered but additional details of suitable systems
are given in Table A.1. Annex A serves as an informative guide for countries that do not have
specific rules or their own guidelines.

rapte A T = Guidance for emergency Hgitimg
Requirements

1 2 3 4 5 6 7 8
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88 £ 5 E T g =0 et I
Hxamples of applications T o E 5 - £'c S x o S 2
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2

Assembly halls, assembly - v v v v v

rpoms

Hxhibition halls * v v v v v

Tlheatres, cinemas *k v v v v v

Yports arenas *x v v v v v

Sales areas ** v v v v v

Restaurants ** v v v v v

Hospitals, treatment W v v v v v v

centres

Hotels, guest houses * *k

Residential care homes™ * v v v v v

High-rise buildings ™ *x v v v v v v

Schools ** v v v v v v

Bnclosed car parks v v v v v v

SCape Toutes T _ v v v v v v
workplaces

High risk task areas - v v v v v

Stages *k v v v v v

Key

v Denotes suitable systems.

* In premises (guest houses, hotels, residential care homes and high-rise buildings) used the whole day, the
rated operating time for the emergency lighting should be 8 h or shall be switchable with illuminated push
buttons for a fixed time by the occupants. In this case, the push buttons and their timing equipment should
also run in the emergency mode.

** Denotes applications which require either extended duration or a circuit such as a remote controlled circuit
to ensure protection for longer than 60 min.
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Annex B
(informative)

Guidance for fire protection equipment

Annex B serves as an informative guide for countries that do not have specific rules or their
own guidelines.

Table B.1 — Guidance for safety equipment

Requirements
1 2 3 4 5 6 7 8 9
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Installations for fire pumps 12 15 v v v v v
Flre rescue service lifts 8 15 v v v v v
Lifts with special 3 15 v v v v v
rgquirements
Devices of alarm and issue 3 15 v v v v v va
of instructions
Sm_)ke and heat extraction 3 15 v v v v v v va
equipment
Cp warning equipment 1 15 v v v v v v va
Key
v| Denotes suitahle’ systems.
a1 Only in case of no separate safety supply equipment.
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