bo0bgym@dsz0m bofogo. LOygmo GgJlbEol bobosbogow dgodobgom LESbos@Fo.

B 96 12547:2014/2019

Uogo®mmg9mml LGsbo®d@o

GIOAH®0BMYS - MLSRONLMIOOL LsgMom dmmbmgbgdo

L5dsMmm39w ML bEHbMGHIOOLS s IgEHMHMEMyO0l
96m36mo Losggb@m
0030¢olOo



bo0bgym@dsz0m bofogo. LOygmo GgJlbEol bobosbogow dgodobgom LESbos@Fo.

U 96 12547:2014/2019

L50bg3MMsgom dmbo3gdgdo

1 899m85390me05 LogdoMmm3gemlb 1EGObsMmEHId0L s IgEcmemaool 9oHm3gbmwo
155296EGHML LEGHObPIMEHJIOL Y35MIEST96EOL Joge

2 5943039005 ©s 999mgdeos 1sdmddgEmE LodsMmzgeml bEobamEgdol
Qo d9GHOHMEmyo0l 9JO™m36mo  booggbGHmb 2019 Heol 6 ©939936M0L
Ne 98 456356 gdom

3 300gdMm0s 3693560l Mtdbol FgmEom  LEBBPIOEHODIFOOL  JG3MM3MEO

30doBg ol LAobodGo 96 12547:2014  ,,396¢)®0RMYs - MLOBOMbMGdIOL LogOom
dmmbmgbgdo”

4 30639005

5 930LFHM0MPMos  LOJoOMZIWML  LBobot@gdol o I9BHmHMEWMY00L
96™3bmwo L55396@ ™ML 699LGHMdo: 2019 ferob 6 093990960
Ne268-1.3-016291

593390905 0659090509 LiE6IMEOL LG 36 bsffoemdMmogo 33esgfomdmgds,
G0M57506H905 5 393039 gds L3 LsdsMmMzgemls bBOBEIMGEHIOOLS s FgEMHmemyools gHmgbmeo
155396 GHML 69d3MMNZ0L 3561909



o dgodobgom LESbs@Eo.

s
C

100 39JLE0L Lobsbs

(2%
C

Lo0bggm@dszom bsfoao. L@

EUROPEAN STANDARD EN 12547
NORME EUROPEENNE
EUROPAISCHE NORM October 2014

ICS 71.040.20 Supersedes EN 12547:1999+A1:2009

English Version

Centrifuges - Common safety requirements

Centrifugeuses - Prescriptions communes de sécurité Zentrifugen - Allgemeine Sicherheitsanforderungen

This European Standard was approved by CEN on 30 August 2014.

CEN 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. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN member.

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

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and United
Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2014 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 12547:2014 E
worldwide for CEN national Members.



j0dobgo LEsbs®@o.

Jo de

s
C

s

100 39JLR0L Lsbsbs

%
C

Loobgm®dszom bsfogmo. @

EN 12547:2014 (E)

Contents Page
0T =TT o 5
L T 11T T o N 6
1 85T o o - SN 7
2 NOIrMAtiVe refErENCES ..ot mn e s s e s s amn e s s anes 8
3 Terms and definitioNS .........ooo i 10
31 (7= 0 1= =T IR (=1 4 o 1= 10
3.2 L= T o - T 2= 1 0T S 10
3.3 (0o 7= =Y oY T 1 =T 4 3 SR 1
4 List of significant hazards ... 13
5 Safety requirements and/or protective Measures............ccccccevirriiccccsseerree s s s sssess e ssennes 14
5.1 (7= 1= - | 14
5.2 Mechanical Razards...........ccooiiiiiiiirr i ——— 15
L0 S =1 1Y 2 4 o I o o =Y S 15
5.2.2 Ejection of high kinetic energy process material or service media .........ccccceevriecciimereerinssscssnneenns 18
5.2.3 Dangerous movement and VIibration ..........cccccciiiiiiiis 18
5.2.4  TransSPOrtatioN........coooiiiiiiiiiiii e ———————— 18
L3078 T T 1 i 15 U N 19
L3072 T Ve o = X=X =30 o 30 4 Lo VAT Vo o - 19
5.3 Electrical RAzards ... 20
L0 2R TR 00 1414 4 TN £ == o £ N 20
L0 T o T=Y o3 | o3l B 2 1o L= S 20
5.3.3 Movement and Vibration ... —————— 21
5.4 Ergonomical hazards ...........cccccciiiiniiininininnnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnns 21
5.5 Thermal hazards ... s r e 21
5.6 Integrity of the safety related parts of control systems........ccccceicccieriiiccccccecrr s 21
5.6.1 Integrity of safety-related parts of control systems.........c..cccorrriiir e e 21
5.6.2 EMergency StOP SYStEMS .....ccooviiiiiiiiiiiiiiiiiiiiir s s s s s s s s s s s s s s s s s s s s s se s s ss s s s e snenansnsnsnsnnnnn 22
5.7 1\ o T 22
6 Verification of the safety requirements and/or protective measures..........cccccvveiirricieinincieennnes 23
6.1 (7= 1= - | 23
6.2 Verification of the integrity of centrifuges ........cocccciiiiii s 25
6.2.1 Verification of the mechanical integrity of centrifuges against rotor failure..........cccccrrvriccneennns 25
6.2.2 Verification that the centrifuge can withstand vibrations .........cccccci i, 26
6.3 Verification of effectiveness of noise control measures..........cccoceiiiiriinrccrn e 26
7 INFOrMAtion fOr US@ ........eiiiiiie i mn e e 26
71 (7= 1= - | 26
7.2 Data Sheet.........oo o 26
408 TR € 7Y 3T - N 26
7.2.2 Application and Operation ... ————————— 26
7.2.3 Specific operating lImits ..........cccooiiiiiiiic e s s e e e s e nme s 27
7.2.4 Prohibite@d USe.......coi i 27
7.3 Installation iNStrUCtIONS .........eeiiiiii e —————— 27
7.4 Instructions for operation and routine maintenance ..........cccccvvrcccicerie s ——— 28
7.5 Service and repair INSrUCLIONS ... s sme e e e e s s mnn e e e e e snannn 29
7.6 LI 11011 PP 30
7.7 DECOMMISSIONING .....ciiiiiiiiiiiiirssssssssssssssss s s s s sssssssssssssssssssssssssssssssssssssssssssssssssssnsnsssnsssssssnnnsnnnns 30
8 Markings, signs, WKtten WarNings ........cccceiiiiiiiimmiin s 30



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Lo0bggm@dszom bsfoao. @

EN 12547:2014 (E)

8.1 L= 3 = | 30
8.2 V= 14 L= o -1 PN 30
8.3 SigNS AN WaAININGS...ci it r R e s R s e R e e nn e e 30
Annex A (informative) Additional terminology........ccccciiiimiiinin i —————————— 31
AA1 Applications and types of centrifuges ... ——— 31
A1.1  Centrifuge appliCations......... .o 31
A.1.2 Types of Centrifuges .......ccc i ————————— 31
A.2 DefiNitioNS ..o —————————— 32
A3 Other tEIMS ... 33
A4 HIUSErAtioNS .....oeiiieiii iR 33
A.4.1  Product flow SYMDOIS .....cocoiiiiiri i —————————— 33
A.4.2 Centrifuge COMPONENES .......ccciiiiiiiiriir s 35
Annex B (normative) Noise test code for centrifuges.......c.cccovmriiiimiiniisni s —— 49
B.1 T o - 49
B.2 Sound emission determination..........cccciiiiiini e ———————— 49
B.2.1  SOUNA POWEK [EVEI ... m e e e e e mmmn e e e e s ea e mmnn e e e e e aas 49
B.2.2 Emission sound pressure level at workstations...........ccooo oo 49
B.3 Mounting CONAItIONS ......coiiiiiiiiii i ————————————— 50
B.4 Operating CONItIONS .......ociiiiiiiiiir i ——————— 50
B.5 Information to be recorded...........ccoiiiiini i ———————————————— 50
B.6 Information t0 be reported........... e 50
B.7 Determination of measurement uncertainty .........cccccccinri i ——————— 51
B.8 Declaration and verification of noise emission values ............ccccoirimiinnii 51
Annex C (informative) Static stress analysis for cylindrical baskets or bowls............cccceiniinniniicnnniiienn 53
CA 2 11T 1 53
C.2 Symbols and abbreviations..........ccccciiiiiinin e ——————————— 53
CJ3 Material of CONStIUCLION........cciiiiiii i ————— 54
C4 Method of analysis ... ———————————————— 55
O By N € T T - S 55
C.4.2 Pressure on the shell Wall ... —————_— 55
C.4.3 Reinforcing hoop coefficient.........ccccccmiiiiiiiiinii e —————— 56
C.44 Welded joint coefficient ..........ccccceiiniiiiiini i —————————— 56
C.4.5 Perforation coeffiCients .........ccccciiiiiiiiinn i ———————— 56
C.5 Design CONAItIONS ....cicceiiiiieii i 58
C.6 Permissible StreSs.......coiii i ———————— 58
Annex D (informative) Example of the design of a safety related part of the control system in
accordance with EN ISO 13849-1:2008.............cccurnmimimrinininnn s ssms s sss s s s s smssssssssssne s 59
DA L= 3 = | 59
D.2 Symbols and abbreviations..........ccccciiiiii e —————————— 59



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Loobgm®dszom bsfogmo. @

EN 12547:2014 (E)

D.3 RiSK @SS@SSMENT .....ciiiiiiiiiiiieir it 59
D.4 Functional deSCription ... s 60
D.5 Calculation of the Performance Level, PL....... it s s s s s s essssss s s e s se e mssssss s e s e s nnnns 61
[ 2700 B 007 470 o T 1= 41 e - | - 61
D.5.2 Mathematical basic fUNCLIONS.........cccci i ————— 62
D.5.3  CalCUlation.......ccccuiiiiieiiiii i ——— 62
D.6 Result of the calculation ... ——————_—— 64
Annex ZA (informative) Relationship between this European Standard and the Essential

Requirements of EU Directive the Essential Requirements of EU Directive 2006/42/EC............. 65
=] o [0 o =T ] 137/ 66



j0dobgo LEsbs®@o.

Jo de

s
C

s

100 39JLR0L Lsbsbs

1%
C

Loobgm®dszom bsfogmo. @

EN 12547:2014 (E)

Foreword

This document (EN 12547:2014) has been prepared by Technical Committee CEN/TC 313 “Centrifuges -
Safety requirements”, the secretariat of which is held by SIS.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by April 2015 and conflicting national standards shall be withdrawn at the
latest by April 2015.

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

This document supersedes EN 12547:1999+A1:2009.

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

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document.
The major changes are as follows:

The references in the standard have been updated, thermal hazards have been included, text regarding
integrity of the safety related parts of the control system has been further elaborated, the order of the annexes
has been changed and the list of hazards has been moved to the main body of the standard.

Annex B of this European Standard is normative, whereas Annex A, Annex C, Annex D and Annex ZA are
informative.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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Introduction

This document is a type C standard as stated in EN ISO 12100:2010.

The machinery concerned and the extent to which hazards, hazardous situations and hazardous events are
covered are indicated in the scope of this document.

When provisions of this type C standard are different from those which are stated in type A or B standards, the
provisions of this type C standard take precedence over the provisions of the other standards, for machines
that have been designed and built according to the provisions of this type C standard.

The extent to which significant hazards are covered is indicated in Clause 1. It is indicated in greater detail in
Clause 4.

Manufacturers are required to collect, retain and make available sufficient information, to enable centrifuges to
be installed, commissioned, used, maintained and disposed of safely, i.e. that information is made available to
users of centrifuges.

Different applications and particular centrifuge designs exist. Annex A includes more details of both of these
ranges.
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