Grafcet++

AUTOMGENS3-011

Grafcet++ multi instance macro-steps and encapsulating steps with parameters



These functionalities are available from AUTOMGEN 8.011.

Main concept

Automation applications sometimes need to drive system with identical or quasi identical sub-
modules. Function blocks programming allows to build a modular description in this case. Macro-
steps and encapsulating steps concepts as defined in the norm allow a limited used in this case. The
purpose of Grafcet++ extension proposed in AUTOMGEN is to provide a macro-step expansion or an
encapsulate callable several times and runnable at the same time with their own parameters.

How to use?

Macro-steps or encapsulating steps defined in folder properties may now contain a number of usable
instances.

This number is calculated as follow:

Number of the first macro-step or encapsulating step + (10000 x number of usable instances)
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In this sample, 20001 means that 2 instances will be usable with number 1 as first number. Macro-
steps with number 1 and 2 will use 2 different instances of the same expansion.



Folder properties
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In this sample, 50100 means that 5 instances are usable with 100 as first number. Encapsulating
steps with number 100 to 104 will use 5 different instances of the same encapsulate.

Parameters

The use of parameters is closed to the existing items usable with function block in AUTOMGEN. In an
encapsulate or a macro-step expansion, symbols including the string {?n} (where n is the number of
the parameter from 0 to 63) will be replace with the parameter written near the macro-step or
encapsulating step. Parameters must be written at the right of the macro-step or encapsulating step,
starting in the closest block. Space is used as separator between parameters. The first parameters
has the number 0, the second 1, etc.



Macro-step sample

Main folder

Call

of 2 instances of the same macro-step with parameters

Parameters are written on the right of the macro-step,

space is used as separator

The first parameters will be _{?0}_ in the macro-step expansion, _{?1}_ will be the second one,

etc.
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Encapsulating step sample
Main folder

Call of 2 instances of the same encapsulating step with parameters

First parameter will be referenced with _{?0}_ in the expansion,

100 400
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Parameters are written at the right of the encapsulating step and separate with spaces

the second with _{?1} , etc.
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In the properties of this folder, 20001 means 2 possible instances with 1 as first number (so number 1 and 2 are usable)
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This dialogue box displays the folder propetties.
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The project files for these samples can be found in the Examples \ Grafcet \ Grafcet++ sub directory

of the AUTOMGEN installation directory.




Complete sample
This sample shows how to create reusable peace of programs for similar sub modules (here 2

elevators).

Trevator T

1FPO_ _1FP1_ 1FP2_ 1pfo_ _1pfl_ _1pf2_ _IDESCENDRE_ _ipre asc 0_

1

elevator 1 online
1pf1_ _1pol_ 1pf2_ _1po2_ _1pos ascen_ _lpos den_ _idemande O_ _ldenande 1_ _ldemande 2.

AMONTER_ _1DESCENDRE_ _10PC_ _1FPC. _10PO_ _1FPO_ _10PL_ _1FP1_ _10P2_ _1FP2_ _lpoc_ _ipfc_ _ipre asc O_ _ipre asc 1_ _lpre asc 2_ _1pf0_ _1po0.

~eTevaTor T oRTIRE .x1/x3

Elevator 2

_ _2FP1_ _2FP2_ _2pf0_ _2pfl_ _2pf2_ _2DESCENDRE_ _2pre asc 0_

elevator 2 online
lprocessing

U
frraitenent DA 2uONTER_ _20ESCENDRE_ _20PC_ 2FPC_ _20P0_ 2FPO_ _20P1_ 2FP1_ 20P2_ 2FP2_ _2poc_ 2pfc_ 2pre asc O_ 2pre asc 1. _2pre asc 2_ _2pf0_ 2po0_ 2pfl_ _2pol_ 2pf2_ _2po2_ _2pos ascen_ 2pos den_ 2demande O_ _2denande 1_ _2demande 2.

~eTevaTor Z oRTIRE .x2/x3

external push buttons processing (internals push buttons are processed inside "one elevator” folder)

traitenents des boutons poussoirs externes (les boutons internes sont traités dans le folio “one elevator”)
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(* compute how far are elevators *)
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Main folder



Open elevator gates

ouvre les portes de I ascenseur

Open level gates

Ouvre les portes du niveau

Wait for a request

Attente d une demande

Close gates

Fereture des portes

Close level gates

Fermture des portes du niveau courant

[ <{ {?4} open gates levelO

E <{ {?22} requested level

Ol X

—4 1
1 H {?0} close gate level O H {?1} close gate level 1 H {?2} close gate level 2
— {?3} gate level 0 closed . {?4} gate level 0 closed . {?5} gate level 2 closed
2 H {?6} go down
— {?7} level 0 sensor
S

T
Macro-steps expansion folder

Gére un ascenseur

Process one elevator
Initialization
Initialisation

1

{ {?2} open gates

{710} gates opened

{221} current level =0 ‘ {721} current level =1 ‘ {?21} current level =2

H {76} open gates levell H {78} open gates level2

( {721} current level =0. {216} gates level0 opened )+

( {?21} current level =1. {?18} gates levell opened )+

( {721} current level =2. {?20} gates level2 opened )

{723} push button level0 {723} push button levell {223} push button level2

H {722} requested level :=1 H {222} requested leve

{721} current level <> {?22} requested level

j«( {?3} close gates

{711} gates closed

‘ {721} current level =0 ‘ {?21} current level =1 ‘ {721} current level =2

H {?7} close gates levell H {?9} close gates level2

«{ {?5} close gates level0

{215} gates level0 closed )+

( {721} current level =0.
( {721} current level =1. {?17} gates levell closed )+
( {721} current level =2. {?19} gates level2 closed )

‘ {221} current level < {222} requested level ‘ {721} current level > {?22} requested level

H {71} go down ‘

{721} current level = {?22} requested level

Encapsulates folder




