°
w SLOVENSKI STANDARD

oSIST prEN 50156-1:2022
01-december-2022

Elektricna oprema za peci in pomozno opremo - 1. del: Zahteve za zasnovo in
vgradnjo

Electrical equipment for furnaces and ancillary equipment - Part 1: Requirements for
application design and installation

Elektrische Ausrustung von Feuerungsanlagen und zugeharige Einrichtungen - Teil 1:
Bestimmungen fur die Anwendungsplanung und Errichtung

Equipements électriques d'installation de chaudiére - Partie 1: Exigences pour la
conception, pour l'application et l'installation

Ta slovenski standard je istoveten z: prEN 50156-1

ICS:

27.060.01 Gorilniki in grelniki vode na  Burners and boilers in
splosno general

oSIST prEN 50156-1:2022 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



oSIST prEN 50156-1:2022

iTeh STANDARD PREVIEW
(standards.iteh.ai)

oSIST prEN 50156-1:2022
https://standards.iteh.ai/catalog/standards/sist/d2cfe800-2264-48b2-ba59-
d517c¢904bac4/osist-pren-50156-1-2022




EUROPEAN STANDARD DRAET
NORME EUROPEENNE prEN 50156-1
EUROPAISCHE NORM

October 2022

ICS 27.060.01 Will supersede EN 50156-1:2015

English Version

Electrical equipment for furnaces and ancillary equipment - Part
1: Requirements for application design and installation

Equipements électriques d'installation de chaudiere - Partie Elektrische Ausristung von Feuerungsanlagen und
1: Exigences pour la conception, pour |'application et zugehorige Einrichtungen - Teil 1: Bestimmungen fiir die
I'installation Anwendungsplanung und Errichtung

This draft European Standard is submitted to CENELEC members for enquiry.
Deadline for CENELEC: 2023-01-06.

It has been drawn up by CLC/BTTF 132-2.

If this draft becomes a European Standard, CENELEC members are bound to comply with the CEN/CENELEC Internal Regulations which
stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

This draft European Standard was established by CENELEC in three official versions (English, French, German).
A version in any other language made by translation under the responsibility of a CENELEC member into its own language and notified to
the CEN-CENELEC Management Centre has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkiye and the United Kingdom.

Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of which they are aware and to
provide supporting documentation.

Warning : This document is not a European Standard. It is distributed for review and comments. It is subject to change without notice and
shall not be referred to as a European Standard.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2022 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Project: 72741 Ref. No. prEN 50156-1 E



prEN 50156-1:2022 (E)

Contents Page
EUropean fOr@WOId............cciiiiiiiiiciecrire s isssssssese s e s s s s s s s s sssme e e s s e s s s msnn e e eesas s s samnneeeeesan s snmenneeeesanssnnnnnnnnses 6
Yo 11T T o 8
1 85T o o - S 10
2 NOrMative referenCeSs ........ccoii i s e 10
3 Terms and definitioNs ... 12
4 General reqUIrEMENTES...........cciiiiiiiiicseerre s e s rs s ssssnr e e es s s s s ssms e e e s e s s s s s s smnne e e e e saasssssmnneeenesanssnsnnnnennns 20
4.1 Concept and scope definition ... 20
4.2 Environmental reqUIirements........ ..o 20
s T € 7= Y- - | P 20
4.2.2 Environmental and operating conditions...........ccccuciiiiinni s ————— 20
4.2.3 Electromagnetic compatibility..........cccccovnriimiiiiin e ——————— 20
4.24 Ambient temMPErature...... ...t mn e an 21
T o 11 3 1o [ 37 21
3 0o 41 = 11113 =1 T o 21
4.2.7 Vibration and ShOCK ... 22
4.2.8 Equipment used in flammable atmoSPheres ..........ccccvcmriiiiicccccemrirr e 22
4.3 a0 XTT =Y T U o ] PPN 22
e R IO € 7= o - - | 22
4.3.2 POWEr StatiONS ....ccocc e ————————————— 22
5 Incoming supply connections and devices for disconnecting and emergency stop.......... 22
5.1 Incoming supply and equipment cONNECLIONS ... 22
5111 Types of CONNECHION........ e e 22
5.1.2  TerminN@tioNs ... s s ssssssssssssssssssssssssssssssssssssssnsssssnsnsnssnsnnnnsnssnnnnnnnnnn 23
5.2 Devices for disconnecting power SUPPLIeS.........cooi i 24
L0 T € 7Y 3T - | P 24
5.2.2 Disconnecting SWItCh.......cccccciiiiiiiiicr s s 25
5.2.3 EXcluded CIFCUILS ....ccuuueiiiii i s annns 25
5.3 L= 4 L= e L= g T o V] o PP 25
L R T €71 3T - | P 25
5.3.2 Emergency stop device for furnaces in heating installations ..........cccccccemriricciiicrnninnccccnee 26
5.3.3 Emergency stop device for other furnaces, e.g. steam boilers...........ccccoooiiieiienniiiniicciiinns 26
5.3.4 Application as isolating SWIitCh ... 26
6 Protection against electric ShOCK ..........o s 26
6.1 Protection against direct contact..............iiiii i ———— 26
6.2 Protection against indirect contact ... ——— 26
7 Environmental protection of the equipment ... 27
71 Protection against ingress of solid foreign bodies........cccccceeicciimmiiiii s, 27
7.2 Protection against Water ............. e nnnnnn 27
8 Equipotential boONdiNg......ccccouiiiiiiiiimiii i 27
8.1 7= 1= - | 27
8.2 Equipotential bonding as a protective measure in case of indirect contact........................ 27
8.3 Equipotential bonding for the purpose of lightning protection...........cccccoermiriiiicccciceenennnn. 28
8.4 Functional equipotential bonding.............eiiiiii s 28
9 T D L= LV o 1 o N 28
9.1 Supply to auxiliary CIrCUILS .......cooiiiiiir e 28
9.1.1  Supply from 3-phase or AC SYStEMS........coiiiiiiiiiiiri s s 28
9.1.2  Supply from DC MAINS .....coiiiiie e sms e s amn e e e e e s a e mmmn e e e s e e s e mnnns 29
9.1.3 Auxiliary circuits connected between the line conductors.............ccooioiiiiiiciciiscnees 29



prEN 50156-1:2022 (E)

9.2 Voltage for auxiliary CirCUIts .......ccccccmiiiiiccisecriri s e sssr e e s e e e e e s s smnn e e e e e snnnnn 29
9.2.1 Operating voltage of auxiliary CirCUits ........ccccceriiiicciscmrini s 29
9.2.2 Preferred nominal voltages ..........cccucciiiiniiiiiinii i ————— 30
9.3 Connection to the protective condUCEOr ... s 30
9.4 Overcurrent protection of auxiliary Circuits .........cccocvveiiiiisni s 30
9.4.1 Rating of overcurrent protective devices ..........cccuriiiiinniin e ———— 30
9.4.2 Overcurrent protection of auxiliary circuits connected to the protective conductor ......... 30
9.4.3 Overcurrent protection of auxiliary circuit with the middle conductor connected to the

Protective CONAUCTON ........ ... s nnnnn 30
9.4.4 Overcurrent protection of auxiliary circuits with no electrical connection to the protective

L0 3T LWL o 30
9.4.5 Overcurrent protection of control system supply transformers............cccoccvrrrvriccccicerennnnn. 31
9.4.6 Rating and setting of overcurrent protection............ccccciiiiicccisrrr s ——————— 31
9.5 Measures to prevent danger from short circuits to exposed conductive parts or earth....31
9.6 Influence of capacitance and leakage resistance..........c.cccccinrimminni 31
10 Additional requirements for the application of a safety-related system ...............c.............. 31
10.1  General safety reQUIremMeNnts..........ccciciiiiinir e ————————— 32
10.1.1 General principles of the safety life cycle........ccovcmriiiiiiiniis 32
e 0 © ] o 1= o - 33
10.1.3 ReQUIrEMENES ... me e e s mmm e e e e e e e s s mmn e e e e e e s e nmmmnn e e e s 35
10.1.4 PlAnNNiNg ......cciiiiinnnssnssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnnsn 41
10.2 Concept and scope definition ..........ccccciiiiiiiccccciir s 46
O T © ]+ 1= - 46
10.2.2 ReEQUIrEMENLES........nininnnnnnnnnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsssssnssnnsn 46
10.2.3 VerifiCation .......coiiiiii it 47
10.3  Hazard and riSk @nalySis ........cccccciiiiiirsiiinsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnns 47
10.3.1 ODBJECHIVE weeeeiieii i ————— 47
T LYo 111 =Y 4 =Y o 47
10.3.3  Verification ... e 48
10.4  Safety requirements allocation...........ccccciiiiiiinii e ————— 50
10.4.1 ODBJECHIVE weeeiiieii i 50
0T S LYo 1T 1 =Y 4 =Y o 50
10.4.3 Measures for fault avoidance...........ccccciiiiiciiincr e 52
10.4.4 VerifiCation ..o e 52
0.5  DOSIgN..cuueiinnnsnss s s s s sssssssssssssssssssssssssnsssnssssssssssssnsssssnsssnsssssnsnsnsnnnsnsnnnnnnn 53
0T TR0 1 o 1= - 53
10.5.2 ReEQUIrEMENLES........inininnnnnnnnnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsnsssnsnnnnn 53
10.5.3 Measures for fault avoidance.............cccoiiiiiciiicccr 60
10.5.4 Consideration of tiMes.......... i 60
10.5.5 Hardware desSign.......ccccccceriiiiirriiiini s 61
10.5.6 Plant specific application SOftware ...........coo oo ——— 65
10.5.7 PeriodiCal test ......... i 68
10.5.8 DoCUMENEALION ..o e 68
10.5.9 Verification ... e 68
10.6 Installation and COMMISSIONING.......cccccciririiiiisisisr s s sssssssssssssssnnnnnnn 68
O TR0 1 o 1= - 68
10.6.2 ReEQUIrEMENLES........cinnninnsnsnssssssssssssssss s ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsnsssnssnnnn 68
10.6.3 Measures for fault avoidance...........c.cccciiiiicirinccr 69
10.6.4 VerifiCation .......cooiiiii it 70
0T G- 1= 4 YAV 11T = e o S 71
10.7.1 ODBJECHIVE weeeeiiiii e 7
O LYo 1T 1 =Y 4 =Y o 71
10.7.3 Measures for fault avoidancCe............ccociiiiiiicci e 74
10.8  Operation and MaINtENANCE ... s mmn e 75
10.8.1 ODBJECHIVE weeeeiiiii i ———————— 75
0T 7 LYo 111 =Y 4 =Y o 75
10.9 Modification and retrofit ... ————— 79
10.9.1 Causes for modification and/or retrofit.........c.cccoorirriciiircc 79
0 IRe T © 1 o 1= o2 Y- P 79



prEN 50156-1:2022 (E)

10.9.3 ReEQUIFEMENLES .....cceeeeieiiiiiiieiiirmeerirrreserrrerrrrrrrer s rsrsrrsarssssassssssssssssssssssssnsssnsssnnsnnnnnnnnnnnnnnsnnnnnnnns 79
10.9.4 Measures against unauthorised changes or overriding......c.ccccceeeeeememememememeeeeeeeeeeeeeeeeeeeeenen. 80
VR T =Y ) o= i Lo o P RPRPRPRPRPNY 80
10.10 DeECOMMISSIONING ...ciiiiiiurrriiiisrrriirirrr i ra e e s R e e e s R e e e e R R e e e s a R e e e s nnn s 80
10.10.1 ODJOCHIVES ..ciieeii it 80
IR 0 L= o [T =Y 3 =Y o 81
10.10.3 VerifiCatioN ...ttt r e e e e e e e e e e s e e s s e e e s e esseessaaeesnenaeeeeasenenenennnnnnnnnnnnnnnnns 81
10.11  ASSESSIMENT.....coeiiieeiiiiiiiiieieieie e e eeeeeeen———rereeeeeaeeeeeeeesassaassasaeaasasaasassesanenenenennnnnnnnnnnnnnnnns 81
020 e e 0 1 o 1= o2 -SSP 81
10.11.2 VerifiCatioN ......ooiiiiiieie ettt e mn e e e e 81
1 Electrical equUipmMeNnt...... ... 81
1.1 (€7=1 1= = LI =0 [T (= o' 1= | 81
11.2 Creepage distances and ClearancCes...........ccccvrriiriiriirrnssr s e 82
R T 1 o o 82
I T I T 1= ] 4 1T RPN 82
11.5  Switching deVviCes........ccciiiiiiiiin e ————————— 82
11.6  Operator CONLrol EVICES ... s 82
11.7 IMMersion leCtrodes......... i er e s araee s e s s s s aeeanaannnnnnnnnnnnnnnns 83
11.8  Trace heating SYSteMS.......cccciiiiiiiiii s ————— 83
12 {0221 0] LT3 T T oo (o 13 83
12.1 General reqUIrEMENTES...........ceeeiiiiiiiiccceerrr s e s ssssssssr e e e e s ssssssms e e e s ee s s s s s smnns e e e e seasssssmnneeenesanssnsnnnnenens 83
7272 [ 1= 1 1 1T o 83
12.3  Current-Carrying CaPaCity ....cccccccvvicccrsmrrrrriiisssssnrrr e s e s ssssssmses e e esssssssssmsne e s eesssssssnmsneneeesanssnnnnenenees 84
12.4 Conductors of separate CirCUItS ........cccccriiiicciimimririiiccccseerr e e snme e s 84
13 Warning signs and item designation.........cccccceiiimimniiiiisire s 84
13.1 L AT = LT T =3 e T 84
13.2  Functional identification ...............coo it rrnnan 84
13.3 Item deSignations ... e 85
14 Technical documentation ... ——————— 85
14.1 (€ 1Y 3 = - | 85
14.2 Documentation describing functions and connections ...........cccceiriimninnii e, 85
7 T €T 4 U= - | PSPPI 85
14.2.2 Documentation describing fUNCLIONS ... e 85
14.2.3 Requirements for periodical teStS .......cccccviiiiiiiiiiiiiiicccsrrrr s 86
14.2.4 Documentation describing CONNECLIONS .........cceeeiiimiimiimimimemiirirrrerrrrr s sssnnnn 86
14.2.5 Documentation describing the Process........ccccccummmmmmmmmmmmimmmmmmeeemeerrrrrrrrr s 86
14.2.6 Documentation of the risk assessSmeNt..........ccccccciririiirirrrr 86
14.3 Documents for type approved COMPONENLS .......cccevivcccermerrrrriisssssssserreressssssssmssssessssssssssmsssnees 86
14.4 Documentation of the application software...........coo oo 86
Annex A (informative) Configurations of programmable safety devices (PSD) with reference to

] T 1 88
A1 (€ 1Y 3 = - 88
A.2 Configuration 1007 ... e 89
A3 Configuration 1001D .......coiiiiiiiiii i ——————————————— 920
A4 (0071 1o 1 = 1 Lo 0 W o o 91
A.5 (027 4} 18] = 1 e 4 Wit Ko o 1.1 b L 92
A.6 Configuration 2003.........cooiiiiirrir e nn e 93
A7 (027 4} 1] = 14 o] 4 2o o 1 1 b L 95
Annex B (informative) Lifecycle of programmable safety device..........cccociriiiiiiiicicinnnccieninceeee 96
Annex C (informative) Management of functional safety ........ccccccvvecciicriiiin s 97

Annex D (informative) Examples of determining the safety integrity level SIL using the risk graph
077 40 oo 98



prEN 50156-1:2022 (E)

D.1 (7= 1= - | 98
D.2 Risk parameter C (Consequences of the hazardous event) .......ccccccvvvcccccrierinnccccceceeeneens 98
D.3 Risk parameter F (Frequency and duration of the time spent in the hazard area).............. 98
D.4 Risk parameter P (Possibility of preventing the hazardous event)..........ccccovcmriiiiinniniennn. 98
D.5 Risk parameter W (Likelihood of occurrence of the hazardous event) ..........ccccuecieriiiennn. 98
Annex ZZ (informative) Relationship between this European standard and the safety objectives of

Directive 2014/35/EU [2014 OJ L96] aimed to be covered...........cccoiiriiiiiiiiiicnnne e 100
BibliOgraphy ... it —————— 101



prEN 50156-1:2022 (E)

European foreword

This document (prEN 50156-1:2022) has been prepared by CLC/BTTF 132-2 “Revision of EN 50156 ‘Electrical
equipment for furnaces and ancillary equipment”.

This document is currently submitted to the Enquiry.

The following dates are proposed:

» latest date by which the existence of this (doa) dor + 6 months
document has to be announced at national
level

+ latest date by which this document has to be (dop) dor + 12 months

implemented at national level by publication of
an identical national standard or by

endorsement

+ latest date by which the national standards (dow)  dor + 36 months
conflicting with this document have to be (to be confirmed or
withdrawn modified when voting)

This document will supersede EN 50156-1:2015 and all of its amendments and corrigenda (if any).

prEN 50156-1:2022 includes the following significant technical changes with respect to EN 50156-1:2015:

— harmonization of the definitions to the new version of EN 61508;

— check and updating of the normative references;

— creation of the Annex ZZ for the harmonization to the new Low Voltage Directive;

— significant changes in Clause 4.1 and 10;

— EN 50156-3 will not be created.

This document has been prepared under a Standardization Request given to CENELEC by the European
Commission and the European Free Trade Association, and supports essential requirements of EU Directive(s)
/ Regulation(s).

For relationship with EU Directive(s) / Regulation(s), see informative Annex ZZ, which is an integral part of this
document.

This document covers the Principle Elements of the Safety Objectives for Electrical Equipment Designed for
Use within Certain Voltage Limits 2014/35/EU [2014 OJ L96].

This document is the first part of a series of European standards which specify the requirements for equipment
of safety functions for furnaces, especially safety related system to protect personnel, the furnace with its
ancillary equipment against hazards related to heat generation, the heated system and to operate reliably during
normal conditions, and abnormal conditions which can be foreseen.

This document has been prepared by the German National Committee with the participation of experts of other
National Committees. It is currently divided into 2 parts under the generic title “Electrical equipment for furnaces
and ancillary equipment”:

— Part 1: Requirements for application design and installation;

— Part 2: Requirements for design, development and type approval of safety devices and subsystems;
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This document is based on EN 61508:2010 “Functional safety of electrical/electronic/ programmable electronic
safety-related systems”, Parts 1 to 7, as a basic safety standard.
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Introduction

This Part of EN 50156 specifies the requirements and recommendations for the application design and
installation of electrical and control equipment for furnaces and ancillary equipment and for the systems heated
by the thermal energy released in the furnace to ensure:

— safety of personnel, property and the environment;

— consistency of proper function.

The operating conditions of the furnace, the hazards of combustion and the safety of heated systems are
considered.

A safety-related system consisting of safety devices for:

— monitoring of flames and other safety conditions of the firing;

— interrupting the flow of fuel to the furnace;

— ventilating the body of the furnace and the flue gas ducts;

— monitoring of the safety condition of the heated systems (e.g. water level limiter in steam boilers);

may be necessary to ensure proper ignition and combustion of fuel and to avoid the development, existence
and/or ignition of an explosive mixture of fuel and air, and also to avoid damage to the heated systems (see
3.23).

The rating of necessary safety integrity levels is based on EN 61508-1:2010.

Figure 1 is provided as an aid to understanding the relationship between the various elements of furnaces and
their ancillary equipment, the heated systems, the control system and the safety-related systems.
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Figure 1 — Example of the functionality of a furnace with its ancillary equipment, heated systems and
relationship to control system and safety related system
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1 Scope
This document applies to the application design and installation of electrical equipment, control circuits and
safety-related systems for furnaces which are operated with solid, liquid or gaseous fuels and their ancillary

equipment. It specifies requirements to meet the operating conditions of furnaces, to reduce the hazards of
combustion and to protect the heated systems from damage e.g. by overheating.

Such furnaces and the electrical equipment can be part by way of example of the following plant:

a) water heating systems;
b) steam boiler installations (steam and hot-water boilers) and heat recovery steam boilers;

NOTE 1 The requirements of this document apply according to the electrical equipment of electrically heated steam
boilers.

NOTE 2 Seagoing vessels and offshore facilities are governed by International Maritime Law and as such are not within
the scope of this document. These requirements can be used for such facilities.

c) warm air heaters;

d) hot-gas heaters;

e) heat exchanger systems;

f)  combustion chambers of stationary turbines;

g) as long as no other standard is applicable for combined heat and power stations, we recommend the use
of the requirements of this document;

This document can also be used as reference for electrical equipment requirements for thermo-processing
equipment.

The requirements in this document are not applicable to electrical equipment for:

a) non-electrically heated appliances and burner control systems for household and similar purposes;
b) furnaces using technologies for the direct conversion of heat into electrical energy;

c) combustion chambers of non-stationary prime movers and turbines;

d) central oil supply systems for individual heating appliances;

e) furnaces using solid fuels for heating purposes for household use with a nominal thermal output up to
1 MW,

f)  furnaces which are used to heat process fluids and gasses in chemical plant.

This document can be used as a basis for the requirements placed on electrical equipment for furnaces, which
are excluded from its field of application.

This document specifies special requirements for the management of functional safety.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references, the
latest edition of the referenced document (including any amendments) applies.

EN 267, Forced draught burners for liquid fuels

10
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EN 676:2020, Forced draught burners for gaseous fuels
EN 1854:2010, Pressure sensing devices for gas burners and gas burning appliances

EN 12952-7:2012, Water-tube boilers and auxiliary installations - Part 7: Requirements for equipment for the
boiler

EN 12952-8:2002, Water-tube boilers and auxiliary installations - Part 8: Requirements for firing systems for
liquid and gaseous fuels for the boiler

EN 12952-9:2002, Water-tube boilers and auxiliary installations - Part 9: Requirements for firing systems for
pulverized solid fuels for the boiler

EN 12952-16:2002, Water-tube boilers and auxiliary installations - Part 16: Requirements for grate and fluidized-
bed firing systems for solid fuels for the boiler

EN 12953-6:2011, Shell Boilers - Part 6: Requirements for equipment for the boiler

EN 12953-7:2002, Shell boilers - Part 7 : Requirements for firing systems for liquid and gaseous fuels for the
boilers

EN 12953-12:2003, Shell boilers - Part 12: Requirements for grate firing systems for solid fuels for the boiler
EN 14597:2012, Temperature control devices and temperature limiters for heat generating systems

EN 50156-2:2015, Electrical equipment for furnaces and ancillary equipment - Part 2: Requirements for design,
development and type approval of safety devices and subsystems

EN 55011:2016, Industrial, scientific and medical equipment - Radio-frequency disturbance characteristics -
Limits and methods of measurement

EN 60034 (all parts), Rotating electrical machines (IEC 60034, all parts)
EN 60309-1:1999, Plugs, socket-outlets and couplers for industrial purposes - Part 1: General requirements

EN 60332-1-1:2004, Tests on electric and optical fibre cables under fire conditions - Part 1-1: Test for vertical
flame propagation for a single insulated wire or cable — Apparatus (IEC 60332-1-1:2004)

EN 60332-2-1:2004, Tests on electric and optical fibre cables under fire conditions - Part 2-1: Test for vertical
flame propagation for a single small insulated wire or cable — Apparatus (IEC 60332-2-1:2004)

EN IEC 60445:2021, Basic and safety principles for man-machine interface, marking and identification —
Identification of equipment terminals, conductor terminations and conductors (IEC 60445:2021)

EN 60519 (all parts), Safety in installations for electroheating and electromagnetic processing
EN 60529:1991, Degrees of protection provided by enclosures (IP Code) (IEC 60529:1989)

EN 60654-3:1997, Operating conditions for industrial-process measurement and control equipment - Part 3:
Mechanical influences (IEC 60654-3:1983)

EN 60664-1:2007, Insulation coordination for equipment within low-voltage systems - Part 1: Principles,
requirements and tests (IEC 60664-1:2007)

EN 60947-2:2017, Low-voltage switchgear and controlgear - Part 2: Circuit-breakers (IEC 60947-2:2016)

EN IEC 60947-3:2021, Low-voltage switchgear and controlgear - Part 3: Switches, disconnectors, switch-
disconnectors and fuse-combination units

11
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EN IEC 60947-4-1:2019, Low-voltage switchgear and controlgear - Part 4-1: Contactors and motor-starters -
Electromechanical contactors and motor-starters

EN 60947-5-1:2017, Low-voltage switchgear and controlgear - Part 5-1: Control circuit devices and switching
elements - Electromechanical control circuit devices (IEC 60947-5-1:2016)

EN 61000-4 (all parts), Electromagnetic compatibility (EMC) (IEC 61000-4, all parts)

EN IEC 61000-6-4:2019, Electromagnetic compatibility (EMC) - Part 6-4: Generic standards - Emission
standard for industrial environments

EN 61000-6-7:2015, Electromagnetic compatibility (EMC) - Part 6-7: Generic standards - Immunity
requirements for equipment intended to perform functions in a safety-related system (functional safety) in
industrial locations (IEC 61000-6-7:2014)

EN 61082-1:2015, Preparation of documents used in electrotechnology - Part 1: Rules

EN 61508-1:2010, Functional safety of electrical/electronic/programmable electronic safety-related systems -
Part 1: General requirements (IEC 61508-1:2010)

EN 61508-2:2010, Functional safety of electrical/electronic/programmable electronic safety-related systems -
Part 2: Requirements for electrical/electronic/programmable electronic  safety-related systems
(IEC 61508-2:2010)

EN 61508-3:2010, Functional safety of electrical/electronic/programmable electronic safety-related systems -
Part 3: Software requirements (IEC 61508-3:2010)

EN 61508-6:2010, Functional safety of electrical/electronic/programmable electronic safety-related systems -
Part 6: Guidelines on the application of IEC 61508-2 and IEC 61508-3 (IEC 61508-6:2010)

EN IEC 61558-1:2019, Safety of transformers, reactors, power supply units and combinations thereof - Part 1:
General requirements and tests

EN 61810-1:2015, Electromechanical elementary relays - Part 1. General and safety requirements
(IEC 61810-1:2015)

EN IEC 81346-1:2022, Industrial systems, installations and equipment and industrial products — Structuring
principles and reference designations — Part 1: Basic rules (IEC 81346-1:2022)

HD 60364-4 (all parts), Low-voltage electrical installations — Part 4: Protection for safety (IEC 60364-4, all parts)

IEC 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safety — Protec-tion against
electric shock

IEC 60417 DB, Graphical symbols for use on equipment (IEC 60417 all parts)
IEC 60617 DB:2001, Graphical symbols for diagrams

ISO 3864 (all parts), Safety colours and safety signs

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:

— IS0 Online browsing platform: available at https://www.iso.org/obp

— |EC Electropedia: available at https://www.electropedia.org/
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actuating element

component which produces changes in other electrical circuits or volume flows (e. g. fuel, air) as a result of the
effect of changes in signal

Note 1 to entry: Examples are valves, switches and motors including their common auxiliaries, also for example solenoid
valve with magnetic actuation and final control element for direct process control.

3.2
assessment
investigation to judge if the functional safety of the EUC is achieved by the realized safety related system

3.3

audit

systematic and independent examination on the basis of evidence if defined specifications for the management
of functional safety are met for every life cycle phase

3.4

auxiliary circuit

electrical circuit for ancillary functions, e. g. control circuits (command initiation, interlocking operation),
signalling and measuring circuits

3.5

component

constituent part of electrical devices or subsystems, usually specified by function, but used in various
applications

Note 1 to entry: These are elements or components in the sense of EN 61508-4. Examples include resistors, capacitors,
transistors, integrated circuits, printed-circuit boards.

Note 2 to entry: A component is the smallest element a circuit can be subdivided into. If a component has to be broken
down it loses its physical characteristics and/or does not conform to specifications.

Note 3 to entry:  An element may comprise hardware and/or software.

3.6
control circuit
electrical circuit used for the operational control and the protection of the furnace and of the power circuits

3.7
control device
device connected into the control circuit and used for controlling the operation of the furnace

EXAMPLES a manually operated switch, a limit transducer, or a valve

3.8

current limiting

limiting of electric current to a predetermined maximum value for the defined operation by means of a suitable
arrangement of components in the circuit

3.9

diagnostic coverage

proportion of all hardware faults which are detected by the online diagnostics embedded in the safety-related
system

Note 1 to entry: To determine the diagnostic coverage a fault model should be used which is sufficient for the concerned
technology.
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