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Shift 1: Mon 09:30-11:00

Thu 10:00-11:30

Shift 2: Wed 12:30-14:00

Thu 11:30-13:00

Numero |Grupo N2 [Nome
66325 1|Tomas Marques Videira Fonseca
96139 1|Afonso Miguel De Almeida Santos Klier
96329 1|Tiago Filipe Espadinha Simdes
93143 2|Miguel Henrique Dos Santos Vicente Alves Nabais
96134 2|Afonso Bispo Certo
96945 3|Sebastido Barroso Dias Gongalves Chaves
97381 3|Jodo Mendes das Neves Martins
106903 4|Afonso Folgado Soares Amorim de Figueiredo
96297 4|Pedro Afonso Botelho Pires Lopes Dias

Numero |Grupo N2 |Nome
86680 1|Ricardo Beja Belchior dos Santos
105737 1|Jodo Lourengo Mestre Vitorino de Almeida e Paiva
104688 1|Rodrigues de Fatima Jacinto
90058 2|Duarte Mata da Silva Honrado
81595 2|Anténio Martim Carneiro Portugal e Vasconcelos
93150 2|Paulo Luls Santos Cruz
107842 3|Arianna Esposito
105065 3|Carla Juan Cazalla
107886 3|Eirik Berg Wang
93197 4|Tomds Pericdo Moreira Roque Pires
93777 4|Jodo Afonso Pacheco de Sousa
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Training Laboratory Work

Part A - Introduction to PLC Programming

Part B - Data Logging using the PLC Memory
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PLC TSX Premium P57 1634M

Power supply Comm module Output interface module

PLC processor (CPU) Input interface module
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Unity Pro XL : <No name>*

File Edit View Services Tools Build PLC Debug Window Help pICZ47-com
ABHSE [ BrB(oa|v[EaD |0 (& colEEDB W N M V% MR | |

About Unity Pro XL ...

{3, Configuration

%%, 0:XBus

%%, 3:CANopen

[, Derived Data Types
|1, Derived FB Types

A, Variables & FB instances
¢, Elementary Variables
@, Derived Variables
@1, Device DDT Variables
[, 10 Derived Variables

Unity Pro XL ¥12.0 - 1704044
Copyright [c] 2003-2017 Schneider Electric Industries SAS

Registration informations
Company: GlassWork 0K
User name: Ju
Serial Number: 13345618595 ecoies ol
Registration: Product is registered [permanent).

Technical Info...

-~
X

Warming

This software is protected by copyright law and by international conventions.
Any reproduction or distribution of the software in whole or in part, by any means is

y PRO XL V11 V12 V13

I Perform self-test

|, Operator Screens
§, Documentation

Sciaer
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toolbar

Editor window

» Unity Pro XL: TANK_MANAGEMENT
File Edit Viev

tiities Tools Build PLC Debug Window ?

EwEHS | 'WQ&HJ@@@|@MEHE{H%||@Q|“& sl ] |® B ’ D \?\/
| K[ b AN O As e o || e g [ = o | B gy ‘

Project browser

Ta Structural View
{23 Station Modify Force |
[=F - {=3] Configuration
| [ =5z 0:XBus Name w | Value
— —(_ Derived Data Types [5) Stop 0
é} () Derived FB Types ~ @ Valve_closure_cmd | 0
i @40} ALRM_DIA + @ Valve_opening_cmd 0
| — {3 Motor + @ Valve_opening_errof0
— I} Valve © Lim_valve_closure |0
B- Variables & FB instances S e o
I '@ Elementary variables | + @ Lim_valve_opening | |
I '_ _§) Derived variables i @ Run 0
i I — @ Derived /O variables FBI_33 | @ Tank_low_safety |0
| | — S5 Elementary FB instances I @ Tank_high_safety |0
| | — 48 Denived FB instances Valve T—® Tank_low_level 0
[=F {3 Communication T ==
| k= [ Networks — EN ENO (— ' -© Tank_high_level |1
~ (=] Routing Table ,—© Motor_run_cmd |0
[é]— {23 Program I Open..  Valve...—Valve_openfi| —O Tank_vol 9.2
;[ Tasks 11 Close_V... —© Rate 0
1 B C MAST —  Close...  Valve...|—Valve_closu| | .—© Valve_flow 04
— A Sections P 0.4
[ i [+ =3 Tank_managererit 12 Close_v.. —® Pump Faté -
. ;e Diagnostics — C0 o — Lim va. Valve_..—Valve openf|| —© Valve_closure_error 0
P ;! _: 13 Simulation 13 . ) \(;onlactor retun | |
b i< 13 application ] Lim_valve_closure—| Lim_va.. yalye_...|—Valve_closy|| — © alve_closure_t 0s
| ~ — [] SR Sections 14 - + @ Valve_opening_t |0s
i {7 Events — s
=+ ({3 Animation tables =
’ [*] Screen Table |=l application|=/ Simulation |
f
A Edifing links...
Trahsfer and execution of modifications in online mode...
cess successful: 0 Error(s), 0 Warning(s) ‘
I T[> ] /\__Import/Export  /\__ UserEmors /\ Find/Replace ~ 7~
[x:1943.v:112] [ HMIReadWrite Mode  FQUAL[ [RUN [ NOUPLOADINFO [ TCPIP:127.0.0.1 T~ GENERAT|D [INS [
I

Information window



IST/ DEEC / MAPI

Group folder creation:

=~ Start MatlLab 2022
=~ Run
>> login_mapi <group_number>
If you don’t know your group number, just run
>> login_mapi
Find your group number in the list and enter it
This command creates your group folder with the following path (write it down):

C:\users2\mapi\<group_number>

Save all your files and projects in your group folder
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Configuration:

In the Lab there are PLCs with two different processors: 1634 or

2634

In the Unity software be sure that the right processor is selected

(version 2.00 for both)

= File > New

Premium TSX P57 1634M (or 2634)

[ Show all versions

PLC

Min.OS Version  Descrption

% Modicon M580 Safety
&~ Momentum Unity

Premium
TSX H57 24M 03.10 57-2 Hot-Standby. 768Kb program with PCMCIA, USB, Unitelway
TSX H57 44M 03.10 57-4 Hot-Standby. 2Mb program with PCMCIA, USB . Unitelway
TSX P57 0244M 03.10 57-0. 128Kb Program. CANopen
TSX P57 104M 03.10 57-1, 224Kb Program, Unitelway
TSX P57 154M 03.10 57-1, 224Kb Program, Fipio, Unitelway

TSX P57 1634M 57-1, 224Kb Program, Ethemet-TCP/IP, Unitelway

TSX P57 204M 03.10 768Kb Program, Unitelway

TSX P57 254M 03.10 768Kb Program, Fipio, Unitelway
TSX P57 2634M 03.10 57-2. 768Kb Program, Ethemet-TCP/IP. Unitelway
TSX P57 304M 03.10 57-3. 1.75Mb Program, Unitelway
TSX P57 354M 03.10 57-3. 1.75Mb Program, Fipio. Unitelway
TSX P57 3634M 03.10 57-3. 1.75Mb Program, Ethemet-TCP/IP, Unitelway
TSX P57 454M 03.10 57-4, 2Mb Program with PCMCIA, Fipio, USB, Unitelway
TSX P57 4634M 03.10 57-4, 2Mb Program with PCMCIA, Ethemet-TCP/IP, USB, Unitelway
TSX P57 554M 03.10 57-5, 7Mb Program with PCMCIA, Fipio, USB, Unitelway
TSX P57 5634M 03.10 57-5. 7Mb Program with PCMCIA, Ethemet-TCP/IP, USB. Unitelway
TSX P57 6634M 03.10 57-6. 7Mb Program with PCMCIA, Ethemet-TCP/IP, USB, Unitelway
TSX P57CA 0244M 03.10 57-0. 128Kb Program, Config 110..220 VAC
TSX PS7CD 0244M 03.10 57-0. 128Kb Program, Config 24 VDC
TSX PCI57 204M 03.10 57-2for PC, 768Kb Program, Unitelway
TSX PCI57 354M 03.10 57-3for PC, 1.75Mb Program, Fipio, Unitelway
[ Quantum
Rack Description

TSXRKY 12EX EXTENDABLE 12 POSITION RACK
TSXRKY 4EX EXTENDABLE 4 POSITION RACK

TSXRKY 6 NON-EXTENDABLE 6 POSITION RACK
TSX RKY 6E EXTENDABLE 6 POSITION RACK
TSXRKY 6EX EXTENDABLE 6 POSITION RACK
TSXRKY 8 NON-EXTENDABLE 8 POSITION RACK

Project Settings
[[] Settings File: <default settings>

Cancel

Help
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Unity Pro XLS : <No name>*
File Edit View Services Tools Build PLC Debug Window

Help

g structural view

+] 0:X Bus
0:TSX RKy 6E

=~ (Project browser) click
doubleclick

3, Project
&£, Configuration
Bt!/?@vO:XBus
&, 0+ TSXRKY 66X
B ) : TSXPSY 2600M
8 0: TSXPS7 1634M
[, 1:TSXETYPORT

(23, Derived FB Types

{2\, Variables & FB instances
&, Elementary Variables
@), Derived Variables
(@), Device DDT Variables
B, 10 Derived Variables
4, Elementary F8 Instances
&, Derived F8 Instances

(1, Motion

(L3, Communication

TSX P57 1634M 0310 v

Lix

Ready

[{[<I>I>/I\Build £ impot/expot _}, Useremors ) FDTlogevent J, Search/Replace ]

TS OFFLINE

TCPIP:127.0.0.1

NOTBUILT

Unity Pro XLS : <No name>*
File Edit View Services Tools Build PLC Debug Window Help

downgrade to version 2.00: 2 :

@
P

Sl mEA

g Structural view

X, Project

TSX P57 1634M 02.00 ey

&Il 0+ TSXRKY 66X

or 2634M 02.00 g

T, 0: TSXP57 16341
B 1: TSXETY PORT

N o4

(), Derived Data Types

(L), Derived FB Types

o2
o3

TSX P57 1634M 03.10

TSX P57 0244M 02,60
TSX P57 0244M 02.90
TSX P57 0244M 03.00
[0l 15 P57 0244M 03.10

TSX P57 104M 02,00

TSX P57 154M 02.30
TSX P57 154M 02,60
TSX P57 154M 02.30

Ready

{Q, variables & FB instances TSX P57 154M 03.00 o
@, Elementary Variables 5% P57 154M 0310
B, perved varibles Rl
l, Device DDT Variables TSX P57 1634M EIZ’EI]
.v 10 Derived Variables TSX P57 1634M 02.90
&, Elementary FB Instances TSX P57 1634M 03.00
4R, Derived F8 Instances TSX P57 1634M 0310
(23, Motion TSX P57 204M 02.00
= c cati TSX P57 204M 0230
(2, Communication TS P57 204M 0260
Q Program TS P57 204M 02.90
G N, Tasks TS P57 204M 03.00
B [, MAST TSX P57 204M 0310
Gy, Events ! TSX P57 254M 02.00
; v M— TSX P57 254M_02.30 v
x|
o
[ <I>[>/\Build £ Impot/export ) Useremors ) FDTlogevent )  Search/Replace [
HMI R/W mode RTINS TCPIP:127.00.1 NOTBUILT
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. 1

==

=~ doubleclick module @ select tab I/O objects
[select Implicits %l and %Q]

[update grid with]
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PSY 57

Configuration:

>>

=~ doubleclick @

select

DEY 16D2 (discrete) or DMY 28FK (module 3)

B8 unity Pro XLS : <No name>

File Edit View Services Tools Build PLC Debug Window Help

=¥=3= =] S b pEOBRuMA m

Pe (2} New Device X
?a Structural view Topological Address: 02 l—IDK
[3_\/ Project Cancel
& &), Configuration Part Number Description A Help

= BE@, ﬁ]ﬁ:(c?'frsx reveex| B Premium local drop
m' ) : TSXPS [# Analog
& BV 075X P57 (&) Communication
BV L TXE 1 Counting
b v > ' (= Discrete
v 3 TSX DEY 08D2 8124 VDC SINK TR.BLK
v 4 TSXDEY 16A2 161 24 VAC TR.BLK
- ~ TSXDEY 16A3 161 48 VAC TRBLK
Et Derived ::t:';‘efs"“ TSXDEY 16A4 161110 120 VAC TRBLK
i £, Variables & FB instancs TSX DEY 16A5 161 220 240 VAC TR.BLK
7 yariables 13 ntan
@), Derived Variables TSX DEY 16D3 161 48 VDC SINK BORN
@), Device DDT Variables TSX DEY 16FK 161 FAST 24 VDC SINK CONN
B, 10 Derived Variables TSXDEY 32D2K 32124 VDC SINK CONN
“: Elementary F8 Instan TSX DEY 32D3K 32148 VDC SINK CONN
&, Derived FB Instances TSX DEY 64D2K 641 24 VDC SINK CONN
(3, Motion TSX DMY 28FK 16124 VDC, 12Q 24 VDC
& E!": Communication TSX DMY 28RFK 161 24 VDC, 12Q REFLEX
& )\j, Program TSX DSY 08R4D 8Q VDC RELAY TR.BLK
& £3, Tasks TSX DSY 08R5 8Q 50 VA RELAY TR.BLK
T & [, MAST TSXDSY 08R5A 8Q 100 VA RELAY TR.BLK I
8 @’ EI:MS TSX DSY 0855 8Q TRIAC 48-240 VAC 2A
- o . TSX DSY 08T2 8Q 24 VDC 0.5A SRC TR.BLK
TSX DSY 08T22 8Q 24 VDC 2A SRC TR.BLK —
x| TSXDSY 08731 8Q 48 VDC 1A SRC TR.BLK v
o]

<[> [»\Build £ Import/export  }, Useremors ) FDTlogevent }  Search/Replace [
Ready OFFLINE TCPIP:127.0.0.1

NOTBUILT




PSY i

IST/DEEC / MAPI ® 2600

S
oLl

==

Configuration:

=~ doubleclick @

select DSY 16T2 (discrc;te) orDMY-08R5

File Edit View Services Tools Build PLC Debug Window Help

A= H © a L pEDBw @ 00000 m Ma B

e (':{ New Device X
= 0K )
%a Structural view Topological Address: 04 | ‘ = H = H = ‘
Cancel
{2, Project
& Q¢ ; X B’i"" Part Number Description ~ Help
=] = us
TSX DEY 16A3 16148 VAC TR.BLK
S é : TS(:)’TKTYsﬁs TSX DEY 1604 161110 120 VAC TRBLK
o B0 iTsxPs7 TSX DEY 16A5 161 220 240 VAC TR BLK
B 1iTexen TSX DEY 16D2 161 24 VDC SINK TR.BLK
N e TSX DEY 16D3 161 48 VDC SINK BORN
. TSX DEY 16FK 161 FAST 24 VDC SINK CONN
Vi TSX DEY 32D2K 321 24 VDC SINK CONN
- A TSX DEY 32D3K 321 48 VDC SINK CONN
([3'“ xgz ol TSX DEY 64D2K 64124 VDC SINKCONN
e ypes TSX DMY 28FK 161 24 VDC, 12Q 24 VDC

-3, Variables & FB instance

Slerentary VormbicS TSX DMY 28RFK 16124 VDC, 12Q REFLEX
- o TSX DSY 08R4D 8Q VDC RELAY TR.BLK
*X Deviee LT Voritie TSX DSY 08R5 8Q 50 VA RELAY TR.BLK
:v 10 Destvec Voot TSX DSY 08R5A 8Q 100 VA RELAY TR BLK
& Eenentory P Insan TSX DSY 0855 8Q TRIAC 48-240 VAC 2A
& perved al TSX DSY 08T2 8Q 24 VDC 0.5A SRC TR.BLK
= Metion TSX DSY 08T22 8Q 24 VDC 2A SRC TR.BLK
& Fb c cats TSX DSY 08T31 8Q 48 VDC 1A SRC TR.BLK
S~ pramicaton TSX DSY 16R5 16Q 50 VA RELAY TERBLK
5 ‘:‘*{1 i TSXDSY 1654 160 TRIAC 24-130 VAC 1 A
5 mmr‘ AT TSX DSY 1635 16Q TRIAC 48-240 VAC 1A I
¥y ;‘;ms TSX DSY 16T2 16Q 24 VDC 0.5A SRC.T.BLK
- s TSX DSY 16T3 16Q 48 VDC 0.25A TER.BLK
TSX DSY 32T2K 32Q 24 VDC 0.1ACONN E
= TSX DSY 64T2K 64Q 24 VDC 0.JACONN .
O]
<>\ Build {  Impot/expot ) Useremors } FDTlogevent }  Search/Replace [

Ready OFFLINE TCPIP:127.0.0.1 NOTBUILT
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Configuration:

doubleclick @ ETY Port & Channel O: Function “ETH TCP IP” (close the window)

Unity Pro XLS: <No name>* - a X
File Edit View Services Tools Build PLC Debug Window Help
a=d (=] Sl mEOBw N m me =
fg Q
,?‘
o =
%a Structural view 201 TSXETY PORT EI@
&, Project ~ TSXETY PORT
()3, Configuration
&%, 0: XBus [ TSXETY PORT ]
& [, 0 = TSX RKY 6EX D Channel 0
B (P): TSXPSY 2600M
[ 0 TSX P57 1634M
M., 1: TSXETYPORT
M., 2: TSXDEY 16D2
o3
M. 4:TSXDsY 1612
(L, Derived Data Types
(L), Derived FB Types
()--{3, Variables & FB instances
@, Elementary Variables
@, Derived Variables
@, Device DDT Variables
B, 10 Derived Variables
i, Elementary FB Instances
3§k, Derived FB Instances
[Z3, Motion
(-}, Communication Function:
i s
&), Tasks Bone
(3, MAST Sr
£, Events L
QU Fvents v T xBus  JE00:TSXP.. §30.1:TsXET.|
x|
O
14 L]¥|¥|\ Build A Import/export )\ User emors }\ FDT log event )\ Search/Replace /
Ready HMI R/W mode [{o]32RI\|3 TCPIP:127.0.0.1 NOTBUILT
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Run:

> File - Save

[be sure to save in your folder c:\users2\mapi\<group number>]

= PLC menu select Simulation Mode

=~ PLC - Connect

= PLC - Transfer project to PLC

=~ PLC - Run

(accept “Rebuild”)

Unity Pro XLS : <No name>*

File Edit View Services Tools Build PLC Debug Window Help

(=] Disconnect Ctrl+K
Es €@ =
owser
g structural view
Compare...
S Project Transfer Project to PLC Ctrl+L
&3 Configuration = .
Gro-88 0:XBus 24y Transfer Project from PLC Ctrl+Shift+L
& 0:TSXRKY 6EX a
B () : TSxPsy 26001
(B 0:TSXPS71634v| SaveDatafrom PLC to File
B 1:TSXETYPORT Restore Data from File to PLC
B 2:TSXDEY 16D2
i
B 4:Tsxosy 1612 Run Ctrl+R
() Derived Data Types Init
() Derived FB Types
3§ Variables & FB instances
@ Elementary Varizbles
@ Derived Variables =
@ Device DDT Varizbles Update Init Values with Current Values.
B 10 Derived Variables i .
& Elementary FB Instances
4 Derived F8 Instances Project Backup... »
(] Motion
(21 Communication M
£y Program
G £y Tasks
-3 MAST [
=&y Events 3
e v T XBus
HLinking...
| 9

Process succeeded : 0 Error(s), 0 Warning(s)

Transfers the current PC project into PLC

<[ <] 1>\ Rebuild All Project f{ Impot/expot ), Useremors  }, FDTlogevent ) Search/Repla

HMI R/W mode JEQUAL I3

Unity Pro XLS : <No name>*

File Edit View Services Tools Build PLC Debug Window Help

2=E Connect
Set Address...
ta| % O Q
(I Standard Mode

Proj

se &si ion Mode

g Structural view

& Project A
€3 Configuration
%@ 0:XBus &
&0 0:TSXRKY 6EX
(P) : TSX PSY 2600
B 0:TsxP571634M
% : TSX ETY PORT estore Data f et
i

1

2: TSX DEY 16D2

3

4:TSXDSY 16T2

(] Derived Data Types

(] Derived FB Types

=y Variables & FB instances

@ Elementary Variables
Derived Variables

10 Derived Variables

ik | B

[Tl

| 4
@ Device DDT Variables
a
a

Elementary FB Instances
8 Derived FB Instances Project Backup...
1 Motion

ey Program

-@ X Bus

HLinking...
Process succeeded : 0 Error(s) , 0 Warning(s)

|| [HT<T> TV 1\ Rebuild All Project i Import/expot_}, Useremors

A

FDT log event )\ Sear

HMI R/W mode ¢l



Unity Pro XLS : <No name>*
File Edit View Services Tools Build PLC Debug Window Help

IST/ DEEC / MAPI e 2578 & =%

mB|«Q

ject Browser [ = |

TR structural view

3] : TSX P57 1634M ~
: TSX ETY PORT

0
1
2: TSX DEY 16D2
3
4

Animation table:

ol (ol sl

]
B 4:Tsxpsy 1612
() Derived Data Types
(] Derived FB Types
=y Variables & FB instances
@ Elementary Variables
Derived Variables

®
@ Device DDT Variables
]
2

10 Derived Variables
Elementary F8 Instances
4 Derived F8 Instances

=~ (Project browser) Animation Tables - New 5D oo cation

(L] Timer Events
(L] 1/0Events
tion Tables

TR New Animation Table:

[ﬂ, Documentation 2 E—

XBi

Linking...
Process succeeded : 0

[\ Rebuild All -~ Bport s FOTlogevert )
Import

x|
o

Creates a new animation table

DMY 28FK
= Name (insert) %10.2.0 Soeemm o % %i0.3.0

us s LY — oo .
%10.2.1 - - %i0.3.1
L. o - ode
g Structural view Modiication Force. 5 ‘ 5 o | Bl 2 M7 ‘E: @
B 0:TsKPs7 1634 b Name v Ve Type v Comment
T reTSKETVRORT
B 2:Tscoev 102
7

%Q0.4.0 sz %q0.3.16
%Q0.4.1 %q0.3.17

Table
) Operator Screens

L[ Operatorsa v ||| T e e |

H[Linking... ~

~lProcess succeeded : 0 Error{s) , 0 Warning(s)

[KT<TSTo\ Rebuitd All Project  Tpot/epet | Ussreros A FoTigeven }_Seach/iepace

Ready TCPIP:127.001 MED
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Animation table:

=

click

Force

right click variable, option Force, Values: FO F1 unforce

Unity Pro XLS : <No name>* - [Table]

File Edit View Services Tools Build PLC Debug Window Help

HEES R |os |V LaEB|E o aEOB R WM

— [m] X
- &8 X

V| T g R | @ )| @ | =

LEEIC

Rebuild All Project

Project Browser ﬂ
K Modification I Force
'E. Structural view
TSX P57 16344 ~ Name v Value Type v Comment
: TSXETY PORT Cut Ctrl+X w
: TSX DEY 16D2
L [ Copy Ctrl+C
: TSX DSY 16T2 Paste Ctrl+V
(2] Derived Data Types
) Derived FB Types Insert Ins
) Variables & FB instances Delete Del
Elementary Variables
Derived Variables Delete All
Devn:e_DDT Vafiables Select All Ctrl+A
10 Derived Variables
Elementary FB Instances Expand All =
Derived FB Instances Collapse
-~ D Motion
(-] Communication Display Format
&y Program
Set
Force Forceto 0
[} Timer Events Cistomize Colimns Forceto 1
O yoEvents Initialize Search Ctrl+U ez
-y Animation Tables
o [a] Table Data Properties Ctrl+Enter
Operator Screens — .
g Q “pe o b4 T XBus Table I Properties Alt+Enter
HlLinking... ~
~'|Process succeeded : 0 Error(s]) , 0 Warning(s)
v

Import/expot ), Useremors ), FDTlogevent }  Search/Replace /[

Ready

X INEOReId TCPIP:127.0.0.1



Unity Pro XLS : <No name>* - [Table]
File Edit View Services Tools Build PLC Debug Window Help

IST / DEEC / MAPI P Y TIPSR T IO T
i — .

) Modification
'Ea Structural view

FIrSt Ladder progl’aml B L:TSKETYPORT ~ Name

B 2:TSXDEY 16D2 o @ %02
&3 & %Q0.
i 4:TSXDSY 16T2 =
(] Derived Data Types
(] Derived FB Types
{3 Variables & FB instances
Elementary Variables
Derived Variables
Device DDT Variables
10 Derived Variables
Elementary FB Instances
o Derived FB Instances
(2] Motion
(-] Communication
=y Program
By Tasks
L By MAST

: B Rsec
&y Events
() TimerEvent  Import..

mhEQae

=~ Program - Tasks - MAST - Sections (right click)

() 1/OEvents - i I —
-y Animation Tables SR R e enarens e —
e[ Table Add User Directory
e . - Bus
Add Hyperlink ... ——
X[} inking... -
—'lProcess ded :0E

i

|4« [\ Rebuild All |
Rebuild ALl ...

Create a new section HMI R/W mod¢]

“New section” name: my_tst language: LD
New X

General |ocalization Condtion Comment

Name:
my_tst

Language: Protection: _
S v None v
ST
IL

FBD
SFC

Cancel | [ Aoy Help
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5| File Edit View
[~ K=] & ©

Services Tools Build PLC Debug Window Help

200 & &

B AFEPEN OO R OGN O — | o | D Lo R

First Ladder program:

= (Editor window) enter

%i0.2.3
| |

%q0.4.3

1 \ /

< |

mEOBwwal 0 ] qWOQ

B <&

SlgP &; . %

E Structural view

®  1:TsXETYPORT
B 2:TsXDEY 16D2
i3
B 4:Tsxpsy 1612
] Derived Data Types
Derived FB Types
Variables & FB instances
@ Elementary Variables
@ Derived Variables
@ Device DDT Variables
B 10 Derived Variables
& Elementary FB Instances
4§ Derived FB Instances
] Motion
(] Communication
A, Program
({2, Tasks
=] &, MAST
& {3 Sections
@ [uo] my_tst
) SR Sections
-y Events
[} Timer Events
(] 1/OEvents
8y A{uimat’m Tables

oD

&

>

1
2

3

Contact properties
General Comment

BOOLEAN Expression

Apply Help

& T XBus

Table  [o| my_tst:[M...

Leix

Linking...
Process succeeded : 0 Error(s) , 0 Warning(s)

(add to the animation table %10.2.3 and %q0.4.3)

= PLC - Connect (if not connected)
= PLC - Transfer project to PLC
=" PLC - Run

=~ Animation table - (right click) %i02.3

Forceto 1

[ <]>]»]\Rebuild All Project £ Import/expott  }, Useremors }, FDTlogevent J,  Search/Replace [

EQUAL WEYRINEEXEId TCPIP:127.0.0.1

NOTBUILT
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new Ladder program:

= (Editor window) enter

%i0.2.3 %i0.2.5 %q0.4.3
| | | | ( )
|| || \/

%i0.2.4
| |
11

(test it) What is the logic table?
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Lab hardware:

 PLCTSX Premium P57 in two different configurations: 1634 and 2634

.« PC

e connection between PLC and PC uses a RS485 cable linked to the PC serial port

e Lab Panel with:

* Power supply for the I/O modules

a 2-position switch (On/Off): On - bit2=1
a 3-position switch (left/middle/right): left > bit 0 =1, right > bit1=1
a 12-key 4x3 keyboard (see more next)

a buzzer (output bit 0 = 1) ) Y(") Rgd
ared led (output bit 1 = 1) Green Y Lo

a yellow led (output bit 2 = 1)
a green led (output bit 3 =1)
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Setup with one input and one output modules
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PLC testing:

= connect PLC (standard mode)

= connect power supply for the I/O modules

=~ change the program to

%i0.2.2
| |

%q0.4.0
( )

=~ PLC menu select Standard Mode

=~ PLC - Set address:

=~ PLC - Connect
= PLC - Transfer project to PLC

=~ PLC - Run

\ 7/

Media > UNTLWO01
Address - SYS

File Edit View Services Tools Build PLC Debug Windo

Help

el R - IR L TR e—
waMB|Q
Project Browser [ x|
g structural view
&y Project ~
&£y Configuration
= %@ 0:XBus
& 0:TSXRKY 6EX
B ) :Tsxpsy 2600M
] 0:TSXPS7 1634M Set Address ? X
B sosxerveorr v PLC Simulator
]5 2: TSX DEY 1602 Bandwidth...
E 3 Address Address
A TDSH tor2 Test Connection
() Derived Data Types [svs o] & [127.001 | @
(B Derived B Types Media Media
-y Variables & FB instances
@ Elementary Variables USE] & [TcPP o] 0K
@ Derive d Variables MBPLUSO1 o
@ Device DDT Variables MBPLUS02 Communication Parameters Cancel
B 10 Derived Variables ¥CUEIPBU5”1 o
& Elementary FB Instances f dovnload G
8 Derived FB Instances USE
(1 Motion T
(] Communication
=--+{y Program
2 Ey Tasks
B Ey MAST
- Ey Sections v
o™ .
i‘ Process succeeded : 0 Error(s) , 0 Warning(s)
\\ Build Changes / Impot/export  },  Useremors ) FDTlogevent J  Search/Replace
Ready

HMI R/W mode JolZZRN 3 USB:SYS

(guess what this program does)
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PLC testing:

=~ change the program to

%i0.2.0 %i0.2.2 %q0.4.1
| | | | ( )
I 1 \ /

%i0.2.1

= PLC - Transfer project to PLC

=~ PLC - Run

(guess what this program does)
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Lab keyboard:

v 0b%
S'v"0b%
94" 0b%

output bits

%i0.2.4 %
%i0.2.5 f
%i0.2.6 a
%i0.2.7 .5

In order to identify that a key has been pressed, first we have to energize each one of the keyboard columns
through the output bits 4 to 6, and then read the input bits 4 to 7

For instance, if %q0.4.4 is set to 1 (and both %q0.4.5 and %q0.4.6 are zero) and %10.2.6 is 1, then
key “7” 1s pressed
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Data Logger

Procedure to test the program:

- download the zip file data_log_up13.zip by running >> get_files logger using Matlab
(also available at http://users.isr.ist.utl.pt/~jag/course_utils/plc_log/data_log up13.zip)

- Decompress the downloaded zip file to your group folder (extract, not double click)

- the zip file contains already one log file "data_log2_tmp.dtx"

- Using Matlab change dir to your group folder and run: >> mem dump load tst and observe the produced

[# Figure 2 - ] X Figure 202 = ] X
File Edit View Inset Tools Desktop Window Help 1 File Edit View Insert Tools Desktop Window Help N
Dedse | S |0&E|KE Dede | @0 KE
QG
18000 g E @ @ — 16
[
’ 16000 1 14+
]
14000
_ 12r
© -
| £ 12000
‘ § _1or
| g 10000 8 [
i E |
S 8000 = [
%] a
= 6
8 6000 —
4000 1 “n
|
2000 ] 2l
[ ] (.
0 > L s L . s
0
1150 1200 1250 1300 1350 1400 1150 1200 1250 1300 1350 1400
_ scan cycle number ] scan cycle number



http://users.isr.ist.utl.pt/~jag/course_utils/plc_log/data_log_up13.zip
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Data Logger (cont)

Procedure to test the program:
- Using Unity Pro, open the file data_log2.stu, transfer the code to the PLC simulator, and run it.

- Double-click on section ‘tst_data_log’ and try to interpret the code

if %m93 then
(* log changes on inputs %i0.2.0 .. %i0.2.15 *)
mem log_inputs() ;

end if;

if %m92 then
(* log changes on memories %ml00 .. %mllS5 *)
mem log mem() ;

end if;

- [ 9 (* test buffer full and place this info in %m91 ¥*)
Set variable %m92 to 1 to start the log [ e e T
process eljzgl := 1;

$m91 := 0;
end if;|

- Check value of variable %mw96
(* delete logged data *)
if %m90 then

$mw97 := 0;

. ‘1o _
- VvaltlJntll/6rnVV9€;—'2() (* reset will be done in the next call to mem log mem() *)
$m90 := 0;
end if;

- using Unity Pro, export the memory to a
file, PLC -> "Save data from PLC to file".
Save data into the file "data_log2_tmp.dtx”
(overwrite it) in your group folder.
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Data Logger (cont)

Procedure to test the program:
- Within Matlab run again: >> mem_dump_load_tst and observe the new plots
- Reset the log memory by setting the adequate variable

- Start a new log process and observe the changes in the produced plots
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Data Logger (cont)

Procedure to test the program:

- Double-click on section ‘square_wave’ and try to
interpret the code

- Set variable %m97 to 1
- Reset the log memory

- Start a new log process and observe the changes
in the produced plots
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Data Logger (cont)

- Solve item B3 using the PLC

Use the two switches in Lab panel to make a sequence of states 00, 01, 11, 10, 00, 01, 11, 10, 00, each one
taking about a couple of seconds. Make a data log (plot) showing each state of the sequence.

[ Figure 2 m} X Figure 202 = m] X
File Edit View Insert Tools Desktop Window Help o File Edit View Insert Tools Desktop Window Help N
Dede @ 0| RE Dede | @ 0E|KE
. g £ A80QQ G i ERSRVISISEA)
147
5t
127
©
E£4r
5} 10}
S 5
8 :
o3 2 8r
=} -
= 8
2 A
22
=
4t
./ ] J
1 2 | —
0 \ . . . 0 . L . . L . . )
1.5 2 2:5 3 3.5 4 45 5 55 1.5 2 25 3 3.5 4 4.5 5 5.5

scan cycle number x10% scan cycle number %104



