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PRESENTATION OF GRAFCET
GRAFCET

International name : Sequential Function Chart (SFC)

Grafcet is used to represent the operations of a sequential control system. This name came from “graph” because the model has a graphic basis and AFCET (Association Française de Cybernétique économique et technique) which supported the work.

DIFFERENTS LEVELS OF USE
1. Tasks grafcet ou system grafcet: represents, in a chronological order, the tasks perform by the system
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2. Processing Grafcet: describes how to carry out one or all the tasks.
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3. Control Grafcet: describes the tasks with the knowledge of the system instrumentation (sensors, actuators...)

                   


4. PLC Grafcet: it is a control grafcet after allocating the PLC inputs/outputs with the system inputs/outputs.
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GRAFCET RULES

1. NOTE

Each transition must always have one (or several) preceding step and one (or several) following step.

2. EVOLUTION RULES


Rule 1: Initiale situation

The initial situation is characterized by the initial step which are by definition in the active state at the beginning of the operation. There is at least one initial step.


Rule 2: Clearing of  a transition 


A transition is either enabled or disabled. It is enabled when all immediately preceding steps are active. The transition can be cleared if :



- it is enabled



- and its associated transition condition is true.
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Rule 3: Evolution of  active steps

The clearing of a transition simultaneously leads to the active state of the immediately following step(s) and to the inactive state of the immediately preceding step(s)
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Rule 4: Simultaneous clearing of transitions

All simultaneous cleared transitions are simultaneously cleared 

This rule allows to synchronize the clearing of transistions with different grafcets.
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               Transition 2:.........        Transitions 2 et 11  

               Transition 11:.......         .................... 


Rule 5: Simultaneous activation et désactivation of a step 

If a step is simultaneously actived and inactived, priority is given to the activation.  

BASIC STRUCTURES

1. Unique sequence or linear grafcet (see differents levels of use)

2. Simultaneous sequences
The clearing of the transition leads to the simultaneous activation of several automatic sequences. These séquences can change separately. 

Then, it will be necessary to regroup them towards one only step to ensure  the next evolution of the grafcet.

To realise the synchronisation of the sequences  wait steps are used.
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3. Sélection  sequences
From one or several steps, there is a choice of evolution beetween several sequences.
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To get an exclusive sélection, it is necessary to make sure that the conditions associated to transitions don’t true simultaneously.
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                  If a = b = 1,......                Which is the priority transition ?

                  .........................

4. Revival of sequences (or steps) and jump of steps.
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ACTIONS

General rule

The associated action to a step is performed when the step is active, and remains asleep when the step is idle.

Conditional action

Equivalent representations :
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Latch action


Equivalent representations :
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CONDITIONS associated to transitions

Conditions associated to transitions are logic informations coming from sensors, push botton, switch, timer, counter...

Example: timer condition
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