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Foreword

The text of document 3/1135/FDIS, future edition 3 of IEC 60848, prepared by SC 3B “Documentation”
of IEC/TC 3 “Information structures, documentation and graphical symbols" was submitted to the
IEC-CENELEC parallel vote and approved by CENELEC as EN 60848:2013.

The following dates are fixed:

¢ latest date by which the document has (dop) 2014-01-03
to be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2016-04-03
standards conflicting with the
document have to be withdrawn

This document supersedes EN 60848:2002.
EN 60848:2013 includes the following significant technical changes with respect to EN 60848:2002:

This edition constitutes a global technical revision with the extended definition of the concept of
variables introducing: internal variable, input variable and output variable.

Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International Standard IEC 60848:2013 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following note has to be added for the standard indicated:

IEC 61131-3:2003 NOTE Harmonised as EN 61131-3:2003 (not modified).



-2- EVS-EN 60848:2013

CONTENTS

FOREWORD ...ttt et et e e ettt e e et et e e e e e e e et e e e e e e e e e anneenns 5
L I @ 15 1 I [ ]\ S 7
LS T o0 o = PP 8
P (o] 4 g =Y (VoY (=Y 1=T =T o 8
3 Terms and definitioNs ... 8
3.1 Terms in the GRAF CET ..o e 8
G T =T 0 E= T o =Y o T=T = LI o 10 [ oo 1= 10
4 GeNeral PriNCIPIES et 10
g N O 0 o) £ P 10
4.2 GRAFCET, a behaviour specification language ...........ccoooiiiiiiiiiiiii 11
4.3 GRAFCET, short presentation.........ccooiiiiii e 12
4. 3.1 GeNEIaAl oo 12
4. 3.2 S TUCHUI e 12
4.3.3 Elements for interpretation ... 12
4.4 SYNIAX TUIE ..o e 13
4.5 EVOIULION FTUIES ..o 14
4.5 GNEIAl oo 14
4.5.2  Initial situation ... 14
4.5.3 Clearing of @ transition . .......c.iiii 14
4.5.4 Evolution of active steps ... 14
4.5.5 Simultaneous evolutions ... ... 14
4.5.6 Simultaneous activation and deactivation of a step.............c.ooo 14
4.6 INPUL EVENES . e e 14
4.6.1  GNEIAl oo 14
4.6.2 Input events specification ... 15
A7 Internal EVeNES .. o 15
A7 GNEIAl e 15
4.7.2 Internal events described by the step activation.................coooi. 15
4.7.3 Internal events described by the deactivation of a step ..........cc.oooeiiiinn. 15
4.7.4 Internal events described by the clearing of a transition.............................. 15
4.8  OUIPUL MOAES .. e e 16
4. 8.1 GNEIAl e 16
4.8.2 Continuous mode (assignation on state)............coooiiiiiiiiii 16
4.8.3 Stored mode (allocation on event)........ccoovoiiiiiiiiiii 16
4.9 Application of the evolution rules.............i e 16
491 GNEIAl e 16
4.9.2 Non transient evolution ... 17
4.9.3 Transient evolution ... ... e 17
4.9.4 Consequence of a transient evolution on the assignations .......................... 17
4.9.5 Consequence of a transient evolution on the allocations............................. 18
4.10 Comparison between the two output modes ... 18
4101 GNEIAI e e 18
4.10.2 Determination of the value of the outputs ... 19

4.10.3 Analysis of the value of the outputs for a grafcet chart at a defined
NS AN L e 19
4.10.4 Actions relative to transient evolution ... 19

4.10.5 Possible conflict on the value of the outputs ..........cooiiiiiiiii 19



EVS-EN 60848:2013 -3-

Graphical representation of the elements ... 19
Graphical representation of sequential structures ............coccoiiiiiiiiici 32
Lt I € 1= o 11 =¥ 32
6.2  BasiC StTUCIUINES .. 32
B.2.1  SBQUENCE ..t e e 32
6.2.2 Cycle of @ SiNgle SEQUENCE.........iiiiii i 32
6.2.3 Selection of SEQUENCES ... oeeiiiii i 33
B.2.4  SEEP SKIP teieei e 33
6.2.5 Backward sequeNCe SKipP . ... ..o 34
6.2.6 Activation of parallel SEqQUENCES .........ieiiiii 34
6.2.7 Synchronization of SEQUENCES .........c.iiiiiiiiiiii 34
6.2.8 Synchronization and activation of parallel sequences.................c..cocoiiailL 35
6.3  Particular StrUCUIeS. ... ..o e 36
6.3.1 Starting of a sequence by a source step ..o 36
6.3.2 End of asequence by a pit Step ...oouoieiiiiiiii 36
6.3.3 Starting of a sequence with a source transition....................... 37
6.3.4 End of a sequence by a pit transition ... 38
A =11 U o3 (U1 o T T PPN 38
A0 T © 1= 4 = - | PP 38
7.2 Partition of a grafcet chart.. ... 38
7.2.1 Connected grafcet chart...........ccoooiiiiiii 38
7.2.2  Partial grafCet .. ..o 39
7.3  Structuring using the forcing of a partial grafcet chart.....................cooon 40
7.4  Structuring using the eNCIOSUre ..ot 41
7.5 Structuring using the MacCro-StEPS.......iiiiiiii e 43
Annex A (informative) Example of the control of @ press ........ccooiiiiiiiiiii i, 45
Annex B (informative) Example: Automatic weighing-mixing............coooiiiiiiii, 46
Annex C (informative) Relations between GRAFCET of IEC 60848 and the SFC of
] T O G T e S PP 52
7o Lo Yo | =1 o 2 7228 PP 54
Figure 1 — Graphical representation of the sequential part of a system...............coocoiiiiiinis 11
Figure 2 — Structure and interpretation elements used in a grafcet chart to describe the
behaviour of a sequential part of the system defined by its input and output variables ............ 13
Figure 3 — Example of grafcet with enclosures (including description) ............ccooviiiiiiinin. 43
Figure A.1 — Representation of the working press using a grafcet ...............coooiiiins 45
Figure B.1 — Overview diagram of weighing-mixing system .............coooiiis 46
Figure B.2 — Grafcet of a weighing-mixing involving only continuous actions .......................... 47
Figure B.3 — Grafcet of the weighing-mixing, involving continuous and stored actions ........... 48
Figure B.4 — Grafcet of the weighing-mixing, divided into a global description using
macro-steps and a description detailed by the macro-step expansions.................ccocoiiiiiaies 49
Figure B.5 — Structuring with operating modes using forcing orders ............ccoooieiiiiiiiiniiiennss 50
Figure B.6 — Structuring with operating modes using enclosing step...........ccooviiiiiiiiiinin, 51
1= Lo 1T ] (=Y o 1S 20
TaADIE 2 — T raAN S ONS . e e 21

LIz o] (SR I B 11 Yot (= To N 11 01 GO 22



—4 - EVS-EN 60848:2013

Table 4 — Associated transition-conditions ... 23
Table 5 — ContiNUOUS @CHIONS ....uuiiii et e s 27
Table 6 — Stored ACtiONS ..o i e 30
Table 7 — Comments associated with elements of a grafcet chart .......................l. 31
Table 8 — Partial grafcet chart ... ... 39
Table 9 — Forcing of a partial grafcet chart ... 40
Table 10 — ENCIOSING SEEPS. .ot 41

BLIE= Lo L=t I B /= o] o Tt (= o 1< S 44



EVS-EN 60848:2013 -7 -

INTRODUCTION

This International Standard is mainly aimed at people such as design engineers, maintenance
engineers, etc., who need to specify the behaviour of a system, e.g. the control and command
of an automation system, safety component, etc. This specification language should also serve
as a communication means between designers and users of automated systems.
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GRAFCET SPECIFICATION LANGUAGE
FOR SEQUENTIAL FUNCTION CHARTS

1 Scope

This International Standard defines the GRAFCET specification language for the functional
description of the behaviour of the sequential part of a control system.

This standard specifies the symbols and rules for the graphical representation of this language,
as well as for its interpretation.

This standard has been prepared for automated production systems of industrial applications.
However, no particular area of application is excluded.

Methods of development of a specification that makes use of GRAFCET are beyond the scope
of this standard. One method is for example the "SFC language" specified in IEC 61131-3,
which defines a set of programming languages for programmable controllers.

NOTE See Annex C for further information on the relations between IEC 60848 and implementation languages
such as the SFC of IEC 61131-3.

2 Normative references

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

(void)

3 Terms and definitions

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

NOTE The definitions of the terms in 3.1 apply only in the context of the GRAFCET specification language.

3.1 Terms in the GRAFCET

3.11

action

GRAFCET language element associated with a step, indicating an activity to be performed on
output or internal variables

3.1.2

directed link

GRAFCET language element indicating the evolution paths between steps by connecting steps
to transitions and transitions to steps

3.1.3
grafcet chart
function chart using the GRAFCET specification language

1 GRAFCET: GRAphe Fonctionnel de Commande Etape Transition.





