Course Outline

* Creating a first Flowchart-based program

( * Hands on: Basic PLC Programming
* Creating visualisation
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Basic PLC programming: Hardware overview

Hands on: Basic PLC Programming

* Hardware overview
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Basic PLC programming: Hardware overview
Birth of the PLC

* Originally logical Control Systems were designed and built exclusively
around electromechanical relays
* First PLC designed by Modicon as a relay re-placer for GM and Landis
* These controllers eliminated the need for rewiring and adding
additional hardware for each new configuration of logic
* The new system drastically increased the functionality of the
controls while reducing the cabinet space that housed the logic

Input 3 Output 3
|
I

InpulIQ OL:IputS Qutput 2

2 — t =t
Input 2 Output 3
=

Input 1 Output 2 Output 1
|

N il =
Input 1 Qutput 2
-

Input 0 Qutput 1 Output 0

4 — =
Input 0 Qutput 1

Relay panel used in 1965

}
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Basic PLC programming: Hardware overview

Basic building blocks of a PLC

A PLC can be divided in four (five) building blocks

Input/output modules
Central Processing Unit
Memory
Communication

* Programming Terminal

* Other Automation Devices
(Power supply)

I\v I agentschap voor Innovatie
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Basic PLC programming: Hardware overview

Basic building blocks of a PLC

Ovtpit termial

Specific features required for industrial control
o "« Rugged, noise immune equipment
Q\o‘o < * Modular plug-in construction, allowing easy
replacement or addition of units

Terminal covers

[« Standard input/output connections and signal ——
Q\e levels
S\ <« 1 ° Easily understood programming language
O * Ease of programming and reprogramming in-

plant

* Capable of communicating with other PLCs,
computers and intelligent devices

* Competitive in both cost and space occupied
with relay and solid-state logic systems

Awiliary 24¥0C supply Inprt terminal block Inpat LEDS CPU statys LEDS

{AC powered nnits only) {removable)

}
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Basic PLC programming: Hardware overview

Basic building blocks of a PLC

W Memory board M Analog output module
l W Analog input module
# CPU module

W Power supply module

ons
_ ;
W Base unit w ‘ . | i G
__=nal @ Dummy module

¥ |/O controller o % Output module

» 1/0 controller connectiong cable ¥ Input module ’

W Counter module, positioning module
@ Cables for — 1 ® Communication module

Connecting peripheral devices

}
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Basic PLC programming: Introduction to the PLC

PLC work flow

Output signals Procgss output
image

Process input

Read the input signals = )
image

v )
M

Input signals

Execution of program operations =7
Typical processing times: -
1us Bit operations
2us Word operations e ——
12us timer/counter operations T
3us fixed-point addition N
\50ps floating-point addition A
\
\

Process output
image

u —_— ¥ &
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Basic PLC programming: Hardware overview

Hardware used for hands-on:

Networks
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Basic PLC programming: Hardware overview

Hardware used for hands-on:

pwr 8USB T digital Ace 11
'}'gﬁb'%al * 6 Digital Inputs
* Protected, 3-30VDC
— * High speed pulse counting capability
£ 6 Digital Outputs
L™ * Sinking transistor outputs
= » Step and direction motion control enabled
£ * PWM capable on all outputs
L= * USB programming port
— * USB port Modbus RTU slave enabled
T é * USB POWERED*

Only our version! Not Default !

}
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Basic PLC programming: Creating a first Flowchart-based program

Hardware used for hands-on:

pWr

agentschap voor Innovatie
door Wetenschap en Technologie

Hardware Specifications

Power :
Voltage 475~ 55VDC
current 300mA maximum
< 100m#A typical
Digital Inputs :

Type : DC voltage input
Input range - 3 to 30 VDC
Input low (or 0) signal : 0 to 0.8V, or open connection
Input high (or 1) siganl : 3 to 30vVDC
Pulse counter input frequency :
up to 100 KHz (typical)

Physical Dimensions :
25Hx25Wx 05 deep

Environmental

perating temperature :

-40 to +85C

Software Specifications
Application E'F'rt:i-gram Limits {in Ace PLC)

up to 250 KHz (maximum)

Digital Outputs -

Type : Sinking transistor

Voltage range :

Current :

3 to 30VDC
500 mA maximum

Motion output pulse frequency
0 to 100 KHz (typical)
0 to 250 KHz {(maximum)

Analog Inputs :
Type : v5 =010 5VDC:
w10 =0to 10VDC
[ =0to20 mA
resolution 12 bit
Analog Outputs :
Types : selectable ; 0-5V, 0-10V, 0-20mA
resolution 16 bit

Thermocouple Inputs -

YPES selectable ; J, K, T and N
Output value :  floating point value in degrees C
Communications :
Upstream : LISE Device
mini USE connector
RS232 : 3 wire (TX, RX and ground)
. baud rates selectable ;
9600 baud
19200 baud
38400 baud
57600 baud
. parity selectable
. stop bits selectable
47

Program Memory : 34K Words
Maximum rungs or function blocks 4K
Maximum # Subroutines 66
Maximum Tagnames 850
Main Program data memory
Bits 2048
unsigned & bit integers 512
unsigned 16 bit integers 512
signed 16 bit integers 512
signed 32 bit integers 256
floating point numbers 256
Object Memory (used for subroutine data)
object words 4,096
object bits upto 65,536

object 8 bit integers upfo 8,192
object signed 16 bit upfo 4,096
object unsigned 16 bit wupto 4,096
object signed 32 bit upto 2,048
object floating paint upto 2048
Manimum # objects 282

Terminal Block Connections

Terminal type Socket connectors and
Spring cage capture plug

Terminal spacing : 2 .50 mm

Wire AWG 20 to 26 AWG*

* best wire fit is with 22 or 24 AWG

Ports included :

. Ace 11 : Ports C, D and power

. Ace 22 : Ports B, C. D, E and power

. Ace 222 Ports A, B. G, D, E, F and power
. Ace 3080 : Ports A, B. C, D, E, F and power
. Ace 5190 : Ports A, B, C, D, E, F and power

}
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Basic PLC programming:

Hands on: Basic PLC Programming

* Creating a first PLC program
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Basic PLC programming: Introduction to the PLC

PLC programming Languages

IEC 61131-3, the third part of the open standard for PLCs, defines five B

programming languages _ =
* Instruction List Programming (IL) L Text INTERNATIONAL

* Structured Text Programming (ST) ] STANDARD

* Functional Block Programming (FBD)

 Ladder Logic Programming (LD) - Graphical

* Sequential Function Charts (SFC)

immable controllers —
Programming languages
at

Prograi
Part 3:
Au
Parti

i
tomates programmables —
ie 3: Langages de programmation

IEC 61131-3 Defines Elementary Data types for a PLC

* Bit Strings

* Integers

* Reals

* Time

* Date and Time —
 String S S
. Arrays e o o o »
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Basic PLC programming: Introduction to the PLC

PLC programming Languages

Instruction List Programming (IL)

Low level language (resembles assembly)
Program control achieved by jump instructions and
function calls
Is a ‘accumulator oriented’ language
* Each instruction uses or alters the current
content of the accumulator (a form of internal
cache)

Each instruction begins on a new line and consists of:

* alabel (optional)

* An operator (here Opcode)

* If necessary a modifier

* If necessary one or more operands

I\v I agentschap voor Innovatie
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Lahel Opeode Orper atud Croarirerit
START: LT 100000 (% Load dnpoat ik 00 #)
LT, 100001 (% art 4 branch and load peat bit 01 #)
ORy L0000 (% Load dnpdt bit (02 #)
LT W I:000,03 (% Load gt bk 03 and dmeert #)
)
]
ST W 000100 (% EET the ouipaat b 00 #

read az 0001500 =T:000/00 AWD  T:000001 COF. 100002 & TO00003) §
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Basic PLC programming: Introduction to the PLC

PLC programming Languages

Instruction List Programming (IL)
* Low level language (resembles assembly)

* Program control achieved by jump instructions and Ll pcods o
funcltlon Ca”S . , START: LD 000,00 (% Load dpatt bik 00 %)
* Is a ‘accumulator oriented’ language ANDY L0001 (* Qart & branch and load rpat bit 01 %)
. . ORf L0002 (* Load inpatt bik 02 #
* Each instruction uses or alters the current AND % L0003 (% Load gt bk 03 and frerert *
content of the accumulator (a form of internal 3
aT Y 0200 100 * ZET the ot i 00
cache) ( K

* Each instruction begins on a new line and consists of:

* alabel (optional) read as 0001400 = 1:000/00 AND { 1:000/01 OR ( 100002 AND 1000/03) )

* An operator (here Opcode) ‘ B— —
* If necessary a modifier | | N O 0:001/00
* If necessary one or more operands ‘ Looom2 190003

I I

}
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Basic PLC programming: Introduction to the PLC

PLC programming Languages

Instruction List Programming (IL)

EEiIe Edit View Project Build Objects Layout Online Extras Window 7 -8 X
DAL @ aa MALERem - B m %@ >
; o 49090907 :
iftglect e Windoy 2YE A7 STN  Timer_start —]| itz 2y
E7,.) Project : C\Users\Public\Docurr = |||l1a  rr TON IL.ET * | | Grou:
. Libraries (e 5T Timer_ value <Favaritesy ~
| Data Types 20 o
1| Logical FOUs b1 MANUAL : Mame Description ot
-[@] 8D 5o WADD  Addition
-@] TLC 23 LD Tenp W AND Bitwizs AND
-[&] DRAIN 24 LDD Level & CTD Counter Down
-[Z] CON_STRU 25 GT 800 |CTU CounterUp
3| con_Text P ST Warning MCTUD  Counter Up/Do
~8] LADDER =(|ll=7 WON  Division
28 LD Output 1 e Equal = ]
e aDD 1000 F_TRIG Faling Edge De
gg 5T Dutpuir £ W& GE Greater Than E
35 (*Function block TLC is called*) = :EET freatTeLThaEn:
133 (*The TLC Functionblock is a two level controller®) ess Thantqu
34 LD RActual_value L Less Tha’? <_
LOGIC_ANALYZER 55 ST TLC 1.hctual Val W MOD todulo Divisior
INIT_STR —llse LD Minimum - W MOVE  Assigns Value ||
=5 hysical Hardware 37 ST TLC 1.Minimum W MUL Multiplication
C_IPC: IPC_4D 5n LD Maximam || W ME Mot Equal: <>
[i] DEM_SIMT 39 ST TLC_1.Maximum &/ nNaT Complement
£l RES_SIM: PCOS_. 40 CAL TLC_1 & 0OR Bitwize OF)
~[i] RES_SIMT 41 LD TLC_1.Switch W FR_TRIG Rising Edge De
.7 Taeke 2 e, [ b
Kl ) 200 YR eS— | 01 | bt
= otate Right .
4 La| | ) @smuLaTio. [+ TLCTC |EE] DRAIND... ES] CON_STR... |[EE]JCON_TEXT...|{i LADDERLL... ILIL a 0 '
? Creating initialization code ... o
k'S +’ 0 Error(s), 0 Warning(s) N
5 <% |\ Buitd f Emos J\ Warnings } Infos i FLC Erors ), Frint , Multi-User [
For Help, press F1 035 English (United States) C: =2GB

P> -

i
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Basic PLC programming: Introduction to the PLC

PLC programming Languages

Structured Text Programming (ST)

High level programming language (based on Pascal)
Ability to use control flow statements to conditionally
execute, loop over or jump to statements in the
program
Allows for the following structures:

* |F-THEN-ELSIF-ELSE-END_IF

* CASE-value:-ELSE-END_CASE

* FOR-TO-BY-DO-END_FOR

* TAN(A), COS(A), A**B,...
Used Syntax

* All Statements are divided by semicolons

* Not case-sensitive

* Spaces have no function (but should be used for

user reliability)

I\v I agentschap voor Innovatie
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FROGEAR main
ViR,
1:INT;
END VAR,
1=0,
BEEPELT
1=1i+1;
UNTIL i== 10,
END REPEAT,
END PROGEAN

noves: [N
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Basic PLC programming: Introduction to the PLC

PLC programming Languages

Structured Text Programming (ST)

Eile Edit Wiew Project Build Layout Onpline Window I -8 X

EERc& s d [L]-w»

EET’?;“LEEE Window rap 1 InternalS_Muting ROPD_OUT := SAFEBOOL 10 BOOL(S_Mating KOPD OUT] ; ~
oo 2 InternalS_ROPD_In := SAFEBOOL TO_BOOL (5 ROPD In};
L PLCopen_SF_Demo™ 3 InternalS_StartStopOverride := SAFEBOOL_TO_BOOL (S_StartStopOverride):
(=423 Logical POUs 4
=] @ Main™ 5 R_TRIG Reset (CLE Reset):
m Description E Q R TRIG Reset .= R TRIG Reset.Q:
Va"a'f‘es 8 R TRIG S StartStopOverride(CLK -= InternalS StartStopOverride) ;
H @r EZ:E_ 9 0 R TRIG S StartStopOverride := R TRIG § StartStopOverride Qs
—-ode 10
m Description i InternalMutingSwitch := OR(MatingSwitchll, MatingSwitchlZ, MatingSwitch2l, MatingSwitch22);
Variables™ 12
ST _Code™ 13 B IF (TRIE = Lerivate] THEN |
= 14 TnternalState -= InternalStatel;
15 ELSE
16 InternalState -= 0000;
i Edit Wizard ram 7 InternslStateWORD := WORD£0000;
18 Lmwp IF;
Group: 19 -
<PLCapen - 20 CRSE InternalState OF
21 E o000
Name 22 IF (TRUE = Activate) THEN
B 5F_Anfivalent_V1_00 22 InternalState -= 2002
= 24 InternalStateWORD = WORDELE£8002;
& SF_EDM_w1_00 25 ELSE
& 5F_EmergencyStop_¥1_00 2% InternalState := 0000;
£5F 5F_EnableSwitch_v1_00 27 InternalStateWORD := WORDE0DOO;
SF_Eaquivalent_1_00 %S M g™
B SF_ESPE_V1_00 30 IF ((TRUE = MusingError) BND ((TRUE = Internal5_R0PFD_In) OR (FALSE = InternalMutingSwitch))) THEN
B SF_GuardLocking_1_00 31 InternalState -= 2012; - -
£ 5F_GuardMonitoring_1_00 32 InternalStateWORD := WORD£1€£8012;
£ 5F_ModeSelector_1_00 KX} ELSE
B SF_MutingPar_2Sensar_v1_00 M IF ((TRUE = MutingErrer) AND ((FALSE = InternalS_ROPD_In) OR (TRUE = InternalMuvingSwitch))) TEEN
= N 35 InternalState := B022;
TR SF_MutingPar 100 36 InternalStateHORD := WORD#L6$8022;
T SF_MutingSeq V1_00 37 ELSE
$5F SF_OutContiol_1_00 38 IF (TRUE = Internz1S_Muting ROPD OUT) THEN
£ 5F_SafetyRequest_v1_00 39 InbEmaleat,Er = ElL‘D!
& 5F_TestableSafetySensor V1 0 j? ELSEInbEmaleatEﬂORD 1= WORD#1€£8100;
SF_TonandConllolType\\_W_ 42 TnvemalState = BH02S -
T 5F_TwoHandContolTypelll_1_ a1 Trtoena1@eos WADD - — WADNE1Z20RND
£ ¥
g/ I | "I @ codemain [EFST Code's
For Help, press F1 037 C: =2GB tf (Administraticn)

P> -
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Basic PLC programming: Introduction to the PLC

PLC programming Languages

Functional Block Programming (FBD)

* A Graphical language

* A function is described as a set of elementary Blocks

* Input and output variables are connected to blocks by

connection lines OnDelay 1
: : : : TON
* Connections are oriented (data is carried from left to High_Press N Alarm Ind12
ioh t) i} = Owver_Press
rg T#30s ———PT RS
* Programmers can make their own Function Blocks S
. . {1 p—— Alarm_F12
(and reuse them in other projects) Enable AND R1
* Function blocks can represent actual pieces of Alarm_Clr—

equipment (with encapsulated 1/0)

i howest
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Basic PLC programming: Introduction to the PLC

PLC programming Languages

Functional Block Programming (FBD)

Project Edit View Insert Online Options Tools Window Help

Ui (31 B saveproject & X & XD 5 ME

Devices

HOO

DC] » Program blocks » MODBUS » modb

A

€0 G 0B 62 B

~ ] modbusznderstappen
K’ Add new device
gy Devices & networks.
~ [@ PLC_2 [CPU 1215€ DODODC]
[IY Device configuration
%) Online & disgnostics.
v [ gk Program blocks
B Add new block

Network 3: step 1a: wite onsleve

b= & MOVE
%] MODEUS
= %0 1
4 Main [081] e %DB4DBB12
; "MASTER data”.
4 modbuscomm (FB1] g w02 LB_MASTER.
@ MASTER dsta [DB4] “write” — 35 —— En s oum —MODE
@ mobuscomm_DB [DB2] 1w e
» [ system blocks
-
» [ Technology objects MOVE
» [} Extemal source files
» [g FLctags DB4DBD14
» [ig PLCdata types — & MASTER dora”
£ MB_MASTER.
» [551 Wiatch and force tables s ouTI — DATA_ADDR
» [ Online backups 40001 — Iy ENO —
» [ Traces
» [ Device prowydata o
v | Details view
Hame Address "
I INC
w02 P_TRIG (o
“write” — 3¢ ak Q— N
%DB4.DBX1.0
MASTER data
edge
DB4.DBWS0
“MASTER_data®
Send.DATA[O] — IOUT ENG —
MOVE
o PIDBADEX20.0
“MASTER data”.
100%
|6 Properties  [*i4Info_ 3] &l Diagnostics
4 Portal view | E | modbuscomm

W [P — 3 howest
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Basic PLC programming: Introduction to the PLC

VI

PLC programming Languages

Ladder Logic Programming (LD)
* Originally written to document the design and
construction of relay racks
* Each device in the rack would be represented by a
symbol on the ladder diagram
* Evolved into a graphical programming language (First
language implemented in PLCs)
* Ladder logic had contacts that make or break circuits
to control coils
* Each coil corresponds to the status of a single bit
in the programmable controller’s memory (and
can be used in multiple “rungs”)

agentschap voor Innovatie
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24V

“Push Button”

10.0

“2nd Press"”
Mo.2

ov

“1st Press”
Mo.0

{ \

“1st Press”
Mo.0

“1st Press”
MO0.0

4

“Push Button”

10.0

I

N/

“2nd Press”
Mo.2 Mo0.1

11
Mo.1
| |
1

"1st Press”
MO0.0

)

“Output”
Q0.0

MO.1

“Push Button”

10.0

( )
\

“2nd Press”
Mo.3 Mo.2

“2nd Press”
MO0.2
|

“2nd Press"”
Mo0.2

“Push Button”

10.0

H——)—

Mo.3

noves: [N

I
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Basic PLC programming: Introduction to the PLC

PLC programming Languages

Ladder Logic Programming (LD)

nimodbuszonderstappenimodbuszonderstappen

Project Edit View Insert Online Options Tools Window Help

Z e Totally Integrated Automation
O (Y sveprojeet 3 X X 2 5 MG E R S coonine J cooifine  f, A8 % | 1] PORTAL
modbuszonderstappen » PLC_2 [CPU 1215C DODUDC] » Program blocks » Ladder [FB2]
Options 28
Eg-N~] Wil E O CeEaB s &0 B EY [ =
ockinterta > | Favorites H
~ el v | Basic instructions ]
B Add new device el lntal i - = ‘ o
N Descripti.
’Fj'h Behcs et ~ Block title: Al [ General o
il LB [ PLCRZT RO 1 G DCDGDG] Comment ¥ i Bitlogic operations &l
Y Device configuration D le Trmree ,E
%) Online & diagnostics v Network 1: Dl e E
SdglEiomibloct Comment » [] Comparator operations
RS » (] Wath functions
f Lol %1.0 » 5 Move operations =
Al (Gl MODBUS Tag]1 ¥ By Conversion operations EX,
#& Main [0B1] k » 8| Program control operati... a
& modbuscomm [F51] » [ Word logic operations !
LT daalID %2.0 w21 » &5 shittand rowate L
@ mobuscomm_DB [DB2] "Tag_2" “Tag_3" E-
g
» g System blocks. — 3 H
» [ Technology objects 2
b [ External source files
» [@ Pictags =
» L) PLC data ypes ¥ Network2:
» [ Watch and force tables t
» [ig Online backups.
b [ Traces w1 wa ws
e h “Tag_4" “Tag_s" “Tag_6"
~ [ Details view — ¢ it 1
e Aodress [« w1
v | Extended instructions
Name Descripti.
» [] Date and time-ofday.
¥ [] String + Char
¥ Network 3: ¥ [] Distributed lio
- ¥ [ interrupts
700 —y— — e
- - » [] Diagnostics
[icl Properties  |%i}Info @[] Diagnostics | » [ Fuke
C
| General @] Crossreferences | Compile | syntax > Bl Recipe and data kogging
» [] Data block control
(@)@ srovaimessoges  [7] [ Addressing
1 [Fath Description Gowo |7 Erors | Warnings | Time
< n
> | Technology
> | Communication
> | Optional packages

Ouerview
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Basic PLC programming: Introduction to the PLC

PLC programming Languages

Sequential Function Charts (SFC)

. . . -
Graphical programming Ianguz_age 5 | patne
* Breaks sequential tasks down into: 3] . detected
® Ste pS }rje;:b;n automatic -
. hutton
* Transitions 3 | poweron
. light on
* Actions
* These are drawn graphically to describe a sequence of partdetect |10
interactions 4 | advance on
part hold on
hottorm
12|  stop | e it
=T button
5 [ advance off
i | Lght Dfefoﬁ" retractzﬂ?
power off
e,
6 [ retractoff
part hold off

}
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Basic PLC programming: Introduction to the PLC

PLC programming Languages

Sequential Function Charts (SFC)

E‘Ei\e Edit View Project Build Objects Layout Online Extras Window I -8 X
PN @ ae MEFERem - @ | E 28>
ia R i01%0%1% =
: Project Tree Window L x| —1 | & Edit Wizard £ x|
Project - C-Users\Public\Docur « : : [ || Group:
Libraries il [mar_ster H N |A=ﬁon_bb;k_;ﬁ <Favoritesr -
Data Types
| Logical POUs ) ) E Name Description il
-[@] FED | Transtions_st WADD  Addition
%ll TLC . . i AND Bitwise: AND
DRAIN WCTD Counter Down
=] CON_STRU X X I IR I_( 5 | B"”d‘fn'gJ W CTU Counter Up
5] con_TexT | i MLTUD  Counter Up/Dg
il IL:‘DDEF‘ 3 - - WO Division
_m s ) z &;EQ Equal = =
m [&] sFcT [ | FF_TRIG Faling Edge De
SFCV . | ST 51 |—| N | A_ST_S51 J | ST_52 |—4 N |A:ﬁon_bkxk_Fa3] & GE Greater Than E
A siC | | [ N |Ad'nn_hbtk_LD] &, GT Greater Than :
| Transtions &;LE Less Than Equ
-l Actions . ;LT Less Thar <
-[1] Ro_BOT || AR LovARZ ADTRR WMOD  Modulo Divisior
[#| roBOT W MOVE  Assigns Yalue | |
% :ﬁ?\%}A;IALYZER | o3 | [ = kﬁ“_bhuq :zéu zutlt\ghca:lo:)
A ot E qual:
Physical Hardware 3 Branch_fag M NOT Complement
C_IPC: IPC_40 ey L is3t0ms | Counter 1 & 0R Bitwiss OR
1] DEM_SIMT i o) _ || |r_TRIG Rising Edge De
il”“ S PrOs Jf“'l““' L — = | : WROL  Roatate Leh
W ROR Rotate Right
< |F| Al E g FsMuLATo. ¢ TLCTIC S| DRAIND... |ES] CON_STR... [ES|CON_TEXT.. ik LADDERL.. [EF]  ILIL |! SFeSFC ||| « | il v
Ei Creating initialization code ... =
g|+/0 Error(s), 0 Werning(s) il
i <17 Build £ Emos AWamings)\ Infos )\ FLC Emors J\ Frint J, Multi-User /
For Help, press FL 197 English (United States) C: >2GB
A\
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Basic PLC programming: Creating a first Flowchart-based program

Hands-on Creating a basic PLC program

v S Builder

Better PLC Programming Software
Visit the vBuilder page to download, free of charge.

|-

/ @ Builder \

http://velocio.net/software/

] howest
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Basic PLC programming: Creating a first Flowchart-based program

Hands-on Creating a basic PLC program

Process Requirements:
* One part chemical 1&2 to two parts chemical 3
e Chemical 1 and 2 intake pumps must run 2 seconds
* Chemical 3 intake pump must run 4 seconds
* Chemical 1 must be added before the others
* Chemical 2 and 3 must be added while mixer is running
* After all chemicals are added, they must be mixed for 4 seconds
* One mixed, outtak pump must run 5 seconds to process batch
* RunProcess switch can start and pause the process
* EmergencyStop switch must run emergency flush pump for 5
seconds before resetting systems

Chemical 1
Chemical 2
Chemical 3

}

] howest
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Basic PLC programming: Creating a first Flowchart-based program

Hands-on Creating a basic PLC program
@ File Edit Window Tools Help -8 x

IS FREAQAND -H B8 0 ElEce e

ET| CAE et e CE e m 1 )3 )k )M~ )o)® o) ®RJ s LT ) o) v W) x )Y 2] ar) AR AC) D) A~
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Basic PLC programming: Creating a first Flowchart-based program

Hands-on Creating a basic PLC program
@ File Edit Window Tools Help a8 x

P FEE A - H B 80 ElEcee

Ca (B JCCc P E ) F I eI B3 ) &)L J(MJ~ )0 )2 J @) R s T ) v v I W X )Y )z ) aa)(aB)(ac)ap ) ~ - | EzEEE
4l Il Wire Router
= e = = = = Conz ) (Core? )
2s) SES::_’M' 283 " oy |%|- " — |E§1 \ < WS )
|7 - Run Inakzpump2 & - . B Ay '%‘—”%\—’
o) ey & | g J B } [
Setup Hardware || — 61 ) (3 RunineakePumpd JJ J =Jc=J
(R | (4! \ \ >B>
=
Solution 28 Turn On/Off
Name EFEl ) ) P < +-]Calculator
@ chemical Mier 2., [ 129 S.En:njimz‘tm}hrm Copy. ‘%\ ElCopy )
() Mo smconds 0 ) B ]| EiDatalog |
‘30 - Increment state. U‘4 | G j Data Log
[~ J 121/ Counter
132 4 Motion In
: . '7 ) 3 Motion OQut ]
(E2) et U ony &) S ]
m : ) e EE—
= LJ ) s ) ewm
() Ram]
35 J \LiRamp |
— (@] Serial Comm
) EC —)
=) 7 Ar5Tshift / Rotate!
; 5 f N > Shift / Rotate
@) s S ( o B [
= m.,ds P Ny | @ ) E8RunOumzkePum)
] T &= 2 B G ) € (@1Subroutine
%) S = ( (&iSubroutine }
f20) SN t ({3 Timer / Clock)
= ST Note )
[40)
(7 s . 3
- \
[41) Uiz ” - E2
"E‘. [ ) s )
2 | J
43 |
=
|44.
=
43 L
=
(46)
=
147 -
= N
Errors { Warnings | waich | Cal Stack | Runtime Errars / Warnings|
[@ oEmors [ o warnings |
| humber Desaription File Rung  Row  Column
24K
A\
agentschap voor Innovatie UNIVERSITEIT
door Wetenschap en Technologie 64 GENT




Basic PLC programming:

Hands on: Basic PLC Programming

* Creating visualisation
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Basic PLC programming: Creating a first Flowchart-based program
Hands-on Creating a basic Visualisation

Requirements for a good HMI

* the screen must be able to hold operator’s attention with
maximum display clarity

* the design must allow a person with no training or little experience
to be able to successfully operate a machine.

Fundamental factors critical to a display design
* Screen Layout
Color Issues
e Background Color
* Display colors for objects
* Graphics and picture issues
* Display Tekst
* Presenting Data Values
* Alarms and Events
* Navigation and controls
* Operational Security
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Basic PLC programming: Creating a first Flowchart-based program

Hands-on Creating a basic Visualisation

e YFactory

S¢Factory

~ The easiest way to create custom operator controls
ﬂ Visit the vFactory page to download, free of charge.

/ « Factory \

/__'____——

http://velocio.net/software/
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Basic PLC programming: Creating a first Flowchart-based program

Hands-on Creating a basic Visualisation

@ 222344 | 17 K3 O oN
34 Progress | | ~—§—— O BELZIN
Label 6]

Graph View Data Adjust Data
12:35:44
Chemical 1 . Outtake
Pump
Chemical 2 @
Chemical 3 @ .Emergency
Flush

Intake Chemicals Mix Batch Outtake

@ Process Running . Emergency Stop Process State over Time

https://youtu.be/F2Fe-licqgM
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