daa jull ALLEY 4 Glatal) cilaSiall

Programmable Logic Controller

LA Aa Jal) -l Sl Ailuall Gutiga

el di pall g qpdl) slaal Aaldl) A4S Hal) Ao gy Balall dlas) a
Aabsl Jlasall dalal) 3 )aY) - 4 ) 3 ) gall Apali pllad




AN da Al - Al oS Dlall Guviga

=| PLC A yall ALY Agihaial) cilasial)

B et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaeaens dale dada
B oo PLC AL aSail) dadail 5 SauDISH Sl Adaif (0 4 5l
7 ettt ettt ettt sttt en s eneeees PLC cilaag cilisSe
D e e e e e e Programming device daall cilasg
L e ettt b e TP & HMI dpcliall oSail) cilils
12 s ( PLC ) syl 4l dgilaial)l cilaSlal) gyl
LA oo (Discrete\Digital Signal) 4ahidll <l Lay)
45 Binary & Octal & Decimal & Hexadecimal )l Jial
A8 et bae e e naaes Addressing z,ally Jaall L) digie
B0 1ttt ettt e e et e ae e et e saeete e besaeeaaereens PLC variable types <l glgil
PRSP ROPPPPPN Symbol deaiiuall jsa)l
B8 ettt ettt ettt ettt en ettt en e er e eeean AND,OR abasadl als¥!) &5
B vt : ( SCADA — 13€Y1) dslyally oSall ol
6 ettt ettt b et et eaeeran AN alaty Lgdalss g dahiaall aSanl) Aok
BB . vverrrtreees et S s o<
B9 ot eter et S s ailiad
92 ettt SCADA 15y Ui iljsee

@L‘A\ JML&J\@J\JY\-@;@S\ &J)..Al\}k_l).ﬂ\ awa.;a.a\sl\r\s‘).ﬂ\



AN da Al - Al oS Dlall Guviga

=| PLC 4wl AL08Y 48hial) cilasial) I=
daayll AL Lalaiall LSS

Programmable Logic Controller (PLC)

Prorammable Logic Controller : 1 Jsall
dals dadia
s Py * (PLC : Programmable Logic Controller) daa ) Laliall GleSlall e
sl e ally )aadil) WSaall ol e i OsS Gala L Cranna 38y i) e liall oSa3)
o Jabal = lgan] o el LSy — (bl Crania a8 b ¢ (oSaal) Bl slid (D)
i€l Lo glegu 4y 01 ((dead 5| —Joags Jaid (g L) ) o dilaial) cLsy)
Jalyes Cjslat Gy € IS gy Leitllag caalajly Anylalil) SLaY) we doleill e 5,030
YY) 8 oSl g dae Jalaid PLC U aada (621 Lial) Jlaally - dpadinl) oSt alai <),
ooy - s lial) sSatl) il lae el iy jla —43h sai aeg — 43 YIMachine Control
Jolai 8ans dadin 3t ) L) Amamy e Jalai Anade Jasess 73t o e PLC J) iyl
Lyl aSatll shie oly Jigad] Creada @lad 820y PLC J) Ay aipe i) YT aa
o e e Ll Sanll oo oS as ) 4l (s)lly Ladder diagram alad) alaal)
Aaapll dlae pSaill cviga

3
- ﬁkﬂ\)h&hﬁ\ﬁ)\d?\-@d\uﬂ\}uﬂ\awaww\zs)aﬂ\



AN da Al - Al oS Dlall Guviga
=| PLC Z\A,U_.ﬂ Al w\ claslald) I=
o DB il ae sla a3 V) NV 8 oSaal audadl aaas oIS oy PLC U1 o (50 13S0
O aillg, AS Al b aSailly cildeal) b WSl Gy b Loy A liall bl el e Jalal
s2a ¢l HMI & SCADA JI (e saclie clang PLC J) g paiias L Wlle cllily clilll
agal

T3l
o ot '
= /‘/

’AS‘ w\uU51

PLC ) aa g : 2 Jdl)

Classic control circuits vs. Programmable Logic controllers (PLC)
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Hardware Components of a PLC

] ootai ot BB DC Voltage Input
g npuf
e ¢:> ¢:> Interface
<t AC Voltage Input
Relay Output
Digital Output :
ROM EL ] Bl s E Transistor Output
= - Triac Output
= Se8ed, J_\
==
Programming Console RAM ¢:> g (h 2 03: ?lltoﬁ'ﬂl:r?f::m
3 Communicate with
EAPROM ¢:> g (A y Pulse Counter Other PLC or
N and Timer SCADA System
© =11 10]
Computer o || , | Additional Digital | I I | T
= Programming Port Cj Ke /| Input/Output |
- T Interface = Iu = = % g
s d_hj':g“minal C::> Communication U ﬁ ﬁ 3
Interface ¥ Y
PLC
e InstrumentationForum.com
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Siemens PLC asaill s1ag: 6 JS&)
Programming device daqll cilasg
I sang ae Juail Jacy (Project code) g iall galy dacy lgalaiial o 3 5¢a) o
LS, Upload from PLC to PC & Download from PC to PLC Jaey malinll Jail PLC
PLC 52a5 Jee ol alipll 205 dajtia 5} OFF-LINE saliyd) (il 5\Slae (oo 3 a2iies
alall 5¢al 5l Handheld 31 Slea e dide el dlae) 2 631 Slealls ( ON-LINE )
.(PC , Laptop) !

il alasia) gk oo ol USB , Ethernet (e alaaial) dailall cOUIS)) (e aladiu) dig
2333l PLC g5 can 5l ( MPI, PPI ) ia dals

Judal) sl e andin oy (o3 (_pglaill di) owd)l) zalinll :Development program
project program or project ) Aabisall aliall zaly 3S e daal) ALK (windows)
Siemens, ABB, Jis) duallall la) (e Ly daladl ad jllg mabll 238 clyd auig . (cOdE

.(...etc.
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Programmable Controllers
Connecting Cables for CS1/CJ1

A B
—— RS-232C port
— . D-sub connector
S5 CS/CJ-series D-sub connector (9-pin female) CS/CJ-series
Peripheral port Peripheral port (9-pin male) /A peripheral connector
peripheral connector / 7
D-sub connector D-sub connector
(9-pin female) CS/CJ Series (9-pin female) CS/CJ Series
[)
CS1W-CN226/626 (2 m/6 m) D XW2Z-200S-CV/500S-CV (2 m/5 m)
or :
XW2Z-2008-V/5008V M5 m)  Csw.CNt18 (10em) e Port
) @ °
=
—
C-series peripheral CS/CJ-series D-sub connector
connector peripheral connector (9-pin male)
D-sub connector D-sub connector
(9-pin female) i CS/CJ Series (9-pin female) CS/CJ Series
0 RS-232C port
\jD D-sub connector
(9-pin female)

Peripheral port XW2Z-200S-CV/500S-CV (2 m/5 m)
CS1W-CN114 (5 cm)

or
XW2Z-200S-V/500S-V (2 m/5 m)

daasl) CHS pladiuly (Upload & Download) daapll jlgas PLC sasg Juagi ¢ 7 JSil
Development ) wi)ll zalinll DA (e 44 ci =4l :Project program [code
il NS e gy L asly poydal Gacmie geihallisS/ main (35S, -(program
8 zalind) 135 g g piall il odgy BalaaY) Caang ¢ dusd gy pdalls Aualal) doe lial) Cilileal)
oSaill Basg Jaad (268l [ malinall B3a Geug . PLC Jl 82a9 Ao Download aluweas sl

RENLPARS
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TP & HMI i cliall asadl) aldls

) (Human Machine Interface "HMI" & Text Panel "TP") dicliall oSaall Gilils e
4lSa) Jrdiall 7 n PLC ) pe Lliass s ((doplia) ) Bacluse cilang (( Jadial) cilang
Ty @bl Jaols @l daldl) chuid) dady Ala Ldles Glaeall eV laa)
PLC Jl Gk oo 5,8l Al cBboaaill sda Jee el (e 43) Gua) cilalacYly iyl
Blehye camag (PLC 1 sang o ol e i 5pe JS alipdl iy saled Ll caldasy 138 oY
. PLC 1) &lasg ae (38lg s A5LAIL 4sliall Communication ports Jlasy! i
Clagly ol HLEY) oly Sy Jandall L1 aaius ) AaladU sl HMI il i
SISkl MIMIC )

acxNs Numbers & Function Key )3l saaicText Panel "TP duaill cililddl »

pagal g alb)l JS& B glily Gaats Touch (ualll dpals

Siemens TP200 duas 4aL& : § J<&)

Jard faclia oSa5 @lile o (HMI) Human Machine Interfaceasatl) clild »

s -+ Alalls dsase ) Gldlall Clgalsl) a5 LS Touch gealll skl e 3l 8
. L8la) Function key )y Lg cDlagall

HMI delia a<as il : 9 Jil)
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BRIy A pald (5 mllaa Ao (seing JalSia lga oa dy LAl 3ae cud HMIE D) 5L ()
L5€a pagal o V) gsiad Yy aaly O @b Tas g clils o HMIE ) eyl 7o,
Gk oe deti 5 LG dexiy asayy pageal o ggind o) Basia Taa 50 cilils )
dallad [aaie CPU dallee saag o (osind clalall oo glsl dllia of LS aslall )
Bag3aa [/O's 1Al ol Jlaa) Laliig ddaseal] Cililaall (s
4aliall communication port & Protocols Jlaiy) dlia (ulul Ao 4EL&Y JLIs) sl

- Lslhaal) cilul<ayls
(PLC ) daayll LAY dudhaial) claslal) ¢ |5l
PLC 1l clasg J\Kals t\}ﬂ e aal) aag

Fixed/Integrated/Compact .1
Modular  (Single Rack mount — Centralized) .2
Distributed (Multi Rack mount — De—centralized) .3

I ali€e € 0sS Lgady praall cilzulall : Fixed/Integrated/Compact dassal) gbs‘i\

o pusill QB e adl LS ,(5aaly 5aag) e dnwre PLC(CPU, 1/0, Communication)
zhal sl Jaal g S Alals rans COLasall Gans (Sls ¢ e (530 zhal ol s Lalis ddla)
Lla ey spra CPU Al dejpu 58 Ale dday (Slg Expansion Module Zduslu)
Bang () & JIa ol dhae 35a dieg, Syreall Ciliulaill Cuiliag Buiaag Bagaaa zhaYly JAY)
i 48 aall AL laagll Al 3 (S gl AL il clangll 8 JelSIL sassll Jlasid

- Lo ) gjad) Jlagad

(PLC COMPACT (CPU+IO 83y : 10 JS&l)
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leady , 85uSllg Aansgiall clawlaill : Modular/Rack/Distributed auwsilly d8ladd A6 ¢ o
JaY) @y S Jie Modules alaiio &g S e Bhe PLC zajuall oS3l san g caliSa JS 05
lew PLC Jl cilis€a maes poan o 13y Ledlasia) ol Lgaila] wy llg &1 L) sl 2)3)
2e 4 Jiay Distributed ) ggilly Modular goill o @Hall andy o JalSia aaly a8 Jaadl

-

. Racks or Backplane <<yl

JBINT &g S aseail single rack kaié aslg &lly (e Os<i : Modular g4l e

oo ST zhal o Jlasl clasg aladiad & Laxiey, e CPU J) sasg5 z1AY s
Glandaill Culie (<9 Remote 1/0 clas gy Jaty) 23 Rack dl)l) da
. Ao gidl)

J) 2aa% mewn 9¢8 Distributed or Multi-Rack modular AY) ¢4l L) e

- 5l ladaill ey ST ()5S0 ellng Rack

Modular: The modular PLC is a type that allows multiple expansions of the PLC
system through the use of modules, hence the term “modular”.

Modules give the programmable logic controller additional features like increased
number of 1/O units, and they are usually easier to use because each component is
independent of each other. The power supply, communications module, Input/output
module are all separate to the actual microcontroller so you have to manually

connect them to each other to create your PLC control system.

A type of modular PLC is the rack—mounted or rack mount PLC. In a rack mount
PLC, the communications module of the PLC resides in the rack itself, so all

connections are centralized.
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FIXED MODULAR DISTRIBUTED

PLC Size, Performance & Application Complexity

de yu B2l 41Kl 1/O modules <lasg 5Ly dslKModular , distributed s sill L0l &\j.'fm Gl Glyed) e
Al 3 ) Communication modules JlatY) cilasg e ddiss glsil dilials 5245 Leady CPU module J1 el
zodall 35S e sradl dagibe das Laady ad s mabid) mas 39 Dyl apdall s Alla & 5l — gyl dum

i Gl gl Jlaed w Ailal) Al g, ( Jaoall ALE

Max  aaad o Ly CPU Il sasg da s g5l 20 dlsje 3 1/O Modules g KU aae 2L o 4 slelye canag
. Max Module no 51/0O

Zaayll Functions Jlgall () slelye caan WS 1/O Modules 8L aa Gilgu ai] slelye sy CPU module Jlaiu] die
£l 4y Galall Part no J) <daa) 5l CPU module Jlaiu] s ¢llily .xaliydl daalie adly caliad Loy dediicd)

gadall 358 e Dackup 4 agag adlig) - (5)3) 8y project code g ,iall 251 download Jae ailig . luall el

N (EEUSHI U LN L@B M) aa )l programming development La\j project code
(Discrete\Digital Signal) d.ikial) cLay)

oSl g 3sng ) i AN imars . L 1 1 0 Lgnad (o6 Al BLEY) o ) ey
Lo dlls G et o (Lies) daks Ll sy oS3l dgn 35 ool (2a)) ey el s
.True or False

relay , Ji) oSsall jilgy clisa lgple Joasl) 2w Allg (Digital signals) dulaiall )Ly
(@\... contactors , pressure switch, flow switch , auxiliary contacts
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Amplitude
M
Pushbutton on b+ : : :
(Sensor)
0 0 0

Off > Time
PLC
Input 1

Digital Signal

Input 1 Input 1
Off On
Logic 0 Logic 1

24VDC 24VDC
N—
+ 5 volt dc 120 voit ac or dc
+ 12 volt dc 230 volt ac or dc
+ 24 volt ac or dc 100 volt dc
+ 48 volt ac or dc Dy contacts

Typical Discrete VO Signal Values

e Input signal to PLC Jlaay) @il Discrete dudyll chlay) jolas (e daell 2ag
chlals , gl sty clgallly dsiil) malay bl e el Ll i clulal)
Cilglll Cale 5 gislugSl Cale) fia 4l JLaY) ) Output signal from PLC ~),aYy)

(Fele daiay duyeSl Jlea¥) 331S5 Ll il

Pushbutton Selector Proximity Switch Photoelectric Limit
Switch Sensor Switch
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Thumbwheel switches Position switches
Temperature switches Pressure swiiches
Flow switches Hand switches
Level switches Proximity switches
Yalve position switches Felay contacts
Starter auxiliary contacts Limit switches
Selector switches Muotor starter contacts
Pushbuttons Photoelectric sensors

Discrete Input Devices

Pilot Light General-Purpose Motor Starter
Relay
Annunciators Electric valves
Alarm lights Alarm homs
Electric control relays Solenoid valves
Electric fans Motor starfers
Indicating lights Heater starters

Discrete Output Devices

(Analog Signal) 4, kUil ) ,Lay)

True Al Gulg Valuedud daiS lgie juall sing il g 30 ae giad s Al G)LEY) e
e Gyl o) Cogeiall ol Jaal) ol agall 4o i or false
Analog signal is a continuous signal in which one time—-varying quantity

(such as voltage, pressure, etc.) represents another time—based variable.
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ook Bgal Jie) ebiall s3gal e lgle Jsasl) 2 s (Analog signals) dlalall cfLay!
Qllall eV, 2iall el 5Kl ¢ Jaagagdl WY 0 Gl ¢ gl Jazall

Level Transmitter

(&

PLC Continuous

Inputs Signal \

Measured
Signal

Time

Meter
PLC Current-to-Pneumatic Transducer
Outputs /
—>‘|/§| <, Air Supply
\Air-Operaled Flow-Control Valve
Analog Input Devices Analog Cutput Devices
Flow transmitters Electric motor drives
Pressure transmitters Analog meters
Temperature fransmitters Chart recorders
Anahytical transmitiers Process controllers
Position transmitters Current-to-pneumatic transducers
Potentiometers Electrical-operated valve
Levyel transmitters ariahle-speed drives
Speed instrumenis

Typical Analog VO Field Devices
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s =AYy JAsY) clasg gs5m ¢ Input | Output Module z1,aY1s JB) claag ¢ lgi

&5 IS 0o LAY slac)y Analog gsill o Discrete gl (e slow 5LEY) 58

Jagd Jlsaall g i) e chls] diiun JBa) <)\ e 5)ke :Digital Input (DI) Module  —

Jaasal) gl e GhLE ZhAb asky zhd) @IS e 8)le :Digital Output (DO) Module —
(Lot alayl ol Jarn) s s€all sl Jazd

oad Jlasoall @hLEBU e zhals Jia) @)lS e sle :Digital Input & Output (DIO) -

agd (zl) dplalal) Ghlay) Jetien JWS) <)< e 8le :Analog Input (Al) Module —

i (zglll) dylals lhlal z)A) @)lS oo 3)e:Analog Output (AO) Module —

“HUE) (e Ao ggian o€ e 8le :Analog Input & Output (AIO) Module) —
(Y1) Lolalil 2 Al ChLEY) (e dae ) 28l (zolY1) doplalall Jaa)

Discrete \ Digital Input Module Jt.a.all S Clasg

Jomed) g5l e JAY) ol Jusey  gela (Module) siSll ol s
A$5a U s ol 3l 32 516 5 8 slaeY) (5, (Discrete/Digital Signal :ON/OFF)
Dry—Contact , NPN ,  4gllaall Jtiaall 5LaY) g539 PLC I Galdll diagall ~Gall casg

. PNP , High speed count

I (PLC 1 sang o eloan Jd) peS) JSall (e Y] disaty JUSY) Glasg a5
PLC Sl 5any Jals Binary (0,1) il o a8 J<al)
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N e WN Ao

N s WwN=sO
|
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|
|

@
6]
®

. T2y

Channel number
Status display - green
Backplane bus interface

Wiring and block diagrams of 16 DI x DC 24V :11 Js&d

16 e sin Digital input module Jtuasall goil) e chld) JWa) @yl€ JKE) s
Contacts NO  _dlll Lales Jia) Jluasall GhLEY) jolaas (e aglldin] oSa Jla) daas

CHLEY) Jragi die daylAl)l cilgali)l) alaasuls Interface xS Jie dee 2. (0or NC

Jaayl @y S e el e dujesl)

@:\LJS\ JML&J\BJ\J?\-M\ h_i‘).al\}k_!)aﬂ\ a@&wﬁl\iﬁﬂ‘



AN da Al - Al oS Dlall Guviga

=| PLC Z\A,U_.ﬂ Al w\ claslald) I=

outside PLC (DI)
electrical system electrical system
! y oo Digital input channel No.1
Push button 1 |
L 1 A ?11 2 Memory Address = %1 0.0 |
3 binary value = 0 (OFF
Coil . Normally v ( ) +
290Vac Open 4 71615141312 111007 06 05 0403 02 01 00)
N 5 lololofo]oololo]ololo]ololofo]0
A2 |14 6
Interface 24VDC . Memory Address
Relay L—— —H) com
Outside Electrical form * Digital system (binary) form
(Pushbutton - Relay - PLC)JUaa Jaa 3 L); 12 Jsil)
outside PLC (DI)
electrical system electrical system
y y oo Digital input channel No.1
Push button TR A |
0N press ;
L o &t 2 Memory Address = %I 0.0 |
"""""""""" - ? . 3 binary value =1 (ON)
Coil .1 +] Normally
220Vac i| Open 4 17161514 1312 1110 07 06 05 04 03 02 01 00|
Neooooooooaaaaaa-s = ' 5 fojo]ojolofoolo]oofo]olo]o]0]1
A2 14 6
Interface| 24VDC . Memory Address
Relay 4|' """"""" COM
QOutside Electrical form * Digital system (binary) form

(Pushbutton - Relay - PLC)JUiaga Jaa 5 Ll jlwa 1 13 Jid)
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Discharge Motorized Discharge Motorized Discharge Motorized Discharge Motorized Discharge Motorized Discharge Motorized Discharge Motorized Discharge Motorized
Valve-002 for Raw Pump Valve-003 for Raw Pump Valve-003 for Raw Pump  Valve-003 for Raw Pump Valve-104 for Raw Pump Valve-004 for Raw Pump Valve-004 for Raw Pump Valye-00S for Raw Pump
. /FAULT FEEDBACK fOPEN FEEDBACK /CLOSE FEEDBACK /FAULT FEEDBACK FOPEN FEEDBACK /CLOSE FEEDBACK JFAULT FEEDBACK /OPEN FEEDBACK L+l
P
[GLE N | @ran
4 3 a
[t At (oot el Wil Ml ittt Mttty Al et nlifielieliee iy ittt l
" !
1 1
! 1
= [ = 2 o =
' g & g, g | g |, ] E |, g, !
o P = = 9
' g g g g £ z 2 g !
= 2 = B > = >
H & 5 Ea ER H H H ERT !
' '
' L [ ] & ¥ @ '
" !
1 1
[ | g I g g S J
C-DS-02 C-DS-03 C-DS-04 C-DS-05

&

29
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ZG[TAL INPUT SIEMENS | TYPE 321-1BL00 7

/

oG
1620——(®
1630——(»
oo

o
ot

16.5 O—

(aadl) 4di sk

-

T36S COLEY) Jsemny o Sl 3yglll (anill @
Ll e dualgll 2)eSl agall (uld 8 Multi-meter(AVO) iweill) alasi) 25
oS 5 HaY) s ) dseasll s Interface 3 il asds, @)\

sayaall pall [asall
2 Ly, dwds )&l e 35La) JS1 ALkall spal) ladl cilud ddaadlae 30y e
Gaphll s e slae¥) A N L Jens 5LaY) Sy (485 na) Able lais Glall dud]
el relay 1l e oly £aal 3909 dlls i Interface ) ilgy ddaadle (Say LS. Lot

(System software) Uaill maly 3 o pasdll o
oe sl SCADA 10N el sl HMI oSl bl e LY lalla ddjeas (3uyha e
input ) 8)dlu 3,SIAN (e clilul) 36)@l on—linea &l Jurdig PLC 1l maliyy (33)k

-(signal

sl 1 el Zalal) 5100 - | G paaall 5 il olual Aadall 4S8
J Oy 3
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o adll Ja dijea (Ko WS (Module clSl) daula e cing Clasgll o3a Lilia vic Gl

N & Uas e Les Group signals dkiS de gaas & Uadll 4l single signal e 5,LaY)
i &ikall com

SCADA 4 PLC + HMI (e sSi ll dalig dalai¥) oda Dlia die dalgl) 5aY) (g
dady o)l J<5) oSl clils e )il Raw data aal) clblal) (e a1 o) System
el aaty Bluall Jleel b 50€ I8 el Y (cl8D) e 5la) S

Word
Limit Address
Switch
S ;

Input 1716151413 1211 10 07 06 0504 03 02 01 00
Address ojojojojojojo|ojojojojojojojo|o|130,
13007,

(a) Limit switch is open; bit 07 is 0.

Luyas 2w (binary 0,1) 4.8, 5La) ) Electrical signal ce )LaY1 dugas 48 JSE) g

. Memory address iz olsie 8 5SIA d

channel Jlsy) cy)l< dsall) ddaail) [ s6all e aluagi 23 Allg limit switch Als gy WS
Bit <l &l 4 word address : 130 (jlsiall & lewjang AU aUaill lgligas 5 7
daly 4 dalaall 2 Al g8 lsiall J2ay [ Address:130.07 octal | — address : 07

il
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Word
Limit Address
Switch
ON

—%0_ ___________________ .

Input 1716151413 12111007 06 0504 03 02 01 00
Address ol{o|o|o|o|o|o|o|1|ofofofofofo]|0]130,

13007,

(b) Limit switch is closed; bit 07 is 1.

Discrete \ Digital Output Module Jliasall z),AY) Glasg

Digital system — ) &l J<aI e ShUEY) digaty aga (Module) g i<l <o)< sa
Relay 31,k (e Electrical signal 4u)e< «lyla) ) PLC 11 3<15 8 a3iadll (binary 0,1
Laldl du)eSl @bl Galsl/Jsial Transistor output o ( output (Dry contact

. Actuators

(Discrete/Digital Signal :ON/OFF) Juwsaall geill (e chlaY) zDAY &g S aadid
g5 PLC Jb alall diagall - liall Caumg A58 IS caen ol 5021 32 516 5 8 dlac¥) 5Sg

. Relay or Transistor output 4sladll Jiasall 5)LaY)

= ssisg Digital output module Jtusaall g5l e clhld) #ha] cylS Jall J<8) g
g Lasliall GuyeSll Jleal) ol Actuator cdleiall Jsdil agalaiia) Ko zha) 4k 16
SR (e Al 2yeSl @hlaY) o syl Gl aladsul Interface e Jie dae

LSl Ol g z1AY)
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O R i
(R PR P
b4 6844 ¢ 4
W o ~N OO, W -

!

i

€);

-0 ] 0 0 ] I ) e
N R WN 2O

-

(=]

[
|

ERAC | | PO 24V

N OO EsE WN a.O
L
W
7\
|
_~0
-4
|
|

Channel number
Status display - green

®e o

Backplane bus interface

Group 1 : [pin 2 to 10] with common [pin 1] = 8 DO (220VAC)
Group 2 : [pin 12 to 20] with common [pin 11] = 8 DO (24VDC)
Wiring and block diagrams DO 16 x Relay

o) Blelye cang Group signal & awle Jeal 2aly COM e laa chLaY) (cany aend 2y
@Jgg_\mlcymw):\s\ ujl,)m\?-” amw&o&:“,‘ hbe&;@mdﬂ&:ﬁ;ﬁ\b&
.h"_l)\s.“
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Digital Output channel No.1 (Relay type )
Memory Address = %Q 0.0
binary value = 0 (OFF) | ga 11
> T ‘ 1 Coil ? Normally
— . Open
r de-energize f e r
| internal y 3 i
relay output 4
—— — — 5 Interface
Memory Address I . Relay Load
17 1615 1413 12 1110 07 06 05 04 03 02 0100 Y ; 24vDC supply.
o/ololololo]olofofo]olo]oo]o]o0 - voltage

Digital system (binary) form 2 Electrical form Outside

**Load may be lamp, contactor, VFD ..etc

Digital Output channel No.1 (Relay type )
Memory Address = %Q 0.0

binary value = 1 (ON) g9 oo 11: :
——=3 Il JOErTHImRE Pg’g’e“na"y '
_____ g |
:-Energize | I“ g Qf\fcl |
| internal y | IOE I A2 N4
. relay output : (1) 4 _
A I T 5 : interface iR :
== Rela
Memory Address | |Q . | y L _ Load _!
17 1615 14 13 12 1110 07 06 05 04 03 02 0100) [ TT) -~ 2¢vpc supply.
o/ofolofolojofo]ofo]olololo]o]1 Ian — voltage
Ny

Digital system (binary) form 2 Electrical form Outside

**Load may be lamp, contactor, VFD ..etc
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DIGITAL OUTPUT SIEMENS 1 TYPE 322-1HHO1

[
2| @

1 2,

T
| /
L+2 >

(52.04) F2A)

)H—o
o

®)1——0003
f}_o Qo4
O —ou:
A
o
=4
N

©

G
o3
[€D)
[€D)
D)
[€D)
[€D)
G)

L+2
(52.D4)
0 1 2 3 4 5 6 7
X6
g = g 5 = z z g
=4 s s s S S =4 S
Interface 2 2 n |z A 1 a . n a3 4 11 S 4 1 2 o, 1 2 i n S a i
s = S 3 3 S s S
Relay s ] sl ] s sl sl 3 sl ] sl ]
it it < <] - it It It
3 = s a 5 a = =
= s S S s S S S
g g M o] s s| | b ]
X6
L-2
(52.D5)
Priming Pump-001 Priming Pump-002 Raw Water Pump-001 Raw Water Pump-002 Raw Water Pump-003  Raw Water Pump-004 Raw Water Pump-005 Raw Water Pump-006
/RUN COMMAND /RUN COMMAND /RUN COMMAND /RUN COMMAND /RUN COMMAND /RUN COMMAND RUN COMMAND /RUN COMMAND

-

LeS S zosd e B eSl (anidl) @

Ll Bl e el oSl agall (uld 8 Multi-meter(AVO) juenllall alais)
saymal (palls andll e

el 2a Ly dis Sl e 5L JSY Al seaal) Glall il Al 35k oo

Lot Zanphall o3a e slae¥) S QI L Jeas slaY) oSy (38 m) Able lais Gl
(System software) aUaill zaly 3 o pasdll o

zalin 3ok e ol DKWY el ol oSl clils e chlaY s dipe 5 goh oe

. (Output signal) s)ilu 588131 (0 Glilall 5ehal on-lineas<ll Judsg PLC 1)

o adll Ja dijee (Ko WS (Module clSl) dala 4y cang Clasgll 038 Lilia i Gl
N & Uas ey Les Group signals dkiS degaas 8 Wadll 4l single signal g 5)Lay)

cagin & pdll com
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SCADA i PLC + HMI (0 o5& ll dealiy dalalV) oda Dlind ie dalgll 5aY) (1

dady eyl JK8) oSanll clils e 5yilue Raw data Rl clbldl (mge 4 o) system

el aaty Bluall Jleel b 50€ I8 el L (ol8D) e 5la) S

Olsic A 5SIAN 8 Lginas 3 Al (binary 0,1) daad)ll )Lay) digas 4 6l JSEN magg
word address : sl yuaiall ded s JBA Ju (Je) PLC ) iy 288 ey (una
cal 1Y) Blay) Al Juada 23 asld [ Address:051.05 octal ] — Bit address : 05 5 051
e Hlay) dwd Juag & dua . 0= dedl cul€ 13 slaY) dwl Gla) o 1= dedll

.( digital output module z),ay) &)< e Channel 05

D] L1

0

1

2
3 Output
____________ ‘5‘ N _ 7
: O
171615141312 11 10 07 06 05 04 03 02 01 00 2 4N
olofololofoofo]olol1]oo]0]o]0 @l com Output
Address
05105,
(a) Bit 05 is 1; output is ON. Word Address

L1

0

1

2
3  Output
4 N

== mee=e=--- | 5

1 6
17161514 131211 1007 06 05 04 03 02 01 00 7 7 N
olofo|o|olo]o|o|lo]|olo|lo]o|o]o]O com Output
Address
05105,

(b) Bit 05 is O; output is OFF.

Word Address

Field output connected to a bit in the output table.
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% PLC Z\“J_‘_U Z_\z.m\ w\ cilastal) =
Ly Digital Input signals Jaall chlal (e 2xe e ggind ) cag &I ans Load clliag

.Digital Output Signals =AY c)li] e 2xe

Wiring and block diagram of SM 323; DI 16/DO 16 x DC 24 V/0.5 A

— ; 21|21+ 24V

uém
{1

H
N

BN

EEF

m—jxt\/‘.
]

N O R WN Ao
N DR WN O
ol Io] Tof Jof of [o] o[ [o] o[ o
O ® N, O R

o

I

|

I
SN
nN
=

31 |3+ 24V

N0 R WON O
N0 R WN aAO

NN
iR
I
=
|
|
8984
it

(s i

@  Channel number
@  Status displays - green
@  Backplane bus interface
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¢ toggle switch zlas 3k ce Oy dsal Jadil PLC 3aa aladin) 4385 —: Jla

Al Leads Digital input Module e Toggle/Selector switch 1l Juag au dllall o328
by Je PLC CPU (gaDigital Output Module e Lamp sLay) dud Juass
toggle switch -l e Laall vie glull dud Jurdal Project code

Lamp
/ ~ s
— o o——1 PLC O
s ~
Toggle
Switch
| ———
o _
| = N =N e Rl Jumdl sl e BlE Jlia) o J<A

e Jaidl Jigw Gl — Toggle\ Selector Switch
PLC 1l [l \glsia Digital Input Module Jliay) sasg
Juanial 5L 1Ak sty CPU zellaall Jals maliyal) 2 xie g
Digital output z,al) sasy e dlaial Gladl dud Gl

Sl pay sl Jaall 5lal Alla s .Module

CPU
10.0 Q0.0 Lamp
o/,::— Input — *{ H ) —> Output —O
Toggle
Switch

Toggle switch = 10.0 , Lamp = Q0.0 , Program code : IF 10.0 THEN Q0.0

Toggle Switch: Normally (e deslall Jtusaall goill e 8)L) Jbiin] maag @bl JS&)
el it diey PLC 1 e ldgdng Input Module Jasy) sasg e Juaiadl open
5l zhak (IF 10.0 THEN QO0.0) malidl déiny agts CPU dalladdl saag o 2544l
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Q0.0= dad o< Al s2a 45 output Modulez all sasg e dlaiall (lall dud lasy

LJeadY ) Al (6) False

CPU
@ 10.0 Q0.0 Lamp
~ 4
o o—— Ihput  |—> ﬂ—” —>|  Output —O
Toggle 7N

Switch

el 2wy sug Closed J) NO e aills Jsaw Toggle Switch ~Gidl e il aie
output z)all sasy e dlandl Glall dd Juial 5l z1AL (IF 10.0 THEN Q0.0)
e plal) L o) 6) Q0.0= True dad (s dlall o2 3 Module

Analog Input (Al) Module 4kl JA4y) clasg

Loxe .l ) Lhisass Analog signal (zsiiy)) dblall chlay) dsiu JBs) o)l< oo slie
Laaal) dagdl) aie =y 5 Analog digital converter alaasul (binary 0,1) Sl J<s &

. PLC 1) malin Jala Lgaladind oS s 3)SIAI Jaly Lgijas a1 5 Raw value ol

1
Physical 0 to 10 Volts 1C
Signal ;
Process 9 Sensor I—— DC Signal .
Transducer
- . "
Signal Common

3

3C

Volts DC 4

10 4C
. o

Time

Analog

Input

Module

Conversion of an analog signal by a transmitter and transducer.
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L0 Aa )l - Al oSl Ailall atia

=| PLC R“ﬁﬂ 3.1,1135\ M\ Glastal) I=H

150°c I |+5.7voc

,\// i /\// Analog Input Module
| N ‘
S l\123|ts11109876543210
Process 8 A/D
- c I/
=
R

Word/ Storage Area
Register 17161514131211107 6 54 3 2 1 0

1000 < :D_

Block transfer in
instruction

Multibit instruction.

Analog Input Module
v v~ ® I
® ®

®@ l\128|ts11109876543210
Transducer 'I I/ [
@ The transducer detects the
process signal (e.g.,

W Storage Area
» tTe:;i‘:;its”;j;r Cansforms Re;irsc:;, 1716151413121110 7 6 5 4 3 2 1 0
the process signal into an 1000 | I | | I | I | | | | | | | I
electrical signal that the ®

analog input can recognize.

® The analog input transforms the signal into a 12-bit value proportional to the
electrical input to the module.

@ A block transfer in instruction, or another analog input instruction, transfers the
12-bit value to the PLC.

® The PLC stores the 12-bit digital value in a memory location for future use.

Steps in converting an analog signal to binary format.

Analog input BLTS;ettg
variable signal /LC s BiaEy
or BCD (counts)
-~ - -----"-----"-" I
I
Sensor . Analog To
el (Transducer) Transmitter | Input [ Processor
‘/ T | I IT T
_________________ |
Senses Low-level Amplified voltage Digitized
physical voltage of or current value
signal current compatible with (counts)

analog input interface

Transformation of an analog signal into a binary or BCD value.
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Jradl) bl ulal) seal e

Analog Inputs
Flow transducers bzl ) Jie zollY) il )

Humidity transducers
Load cell transducers
Potentiometers Q\
Pressure transducers e
Vibration transducers

Temperature transducers

s Level Csuwidl 5 Pressure s
ALyl (Flow el

owse xi8 Lwd 9 Potentiometers

Feedback valve position Saal)

Devices used with analog input interfaces.

(aadl) 4k

T6S HUEY) Jrass (g0 B _3ygll (sl @
Ll plal Ji) HLEY) Jaas e Xl MA loop HLEY jlee e SEI S
BLEY) sl uags (sl Loop diagram il =y Lag , (Pressure signal mA
U 3y . (PLC) oKsall alail Jgeadll s (Instrumentation Devices) jradll (4
Slen G HEY) saad (L) Gilse srasS MA Injection gis (Se Jal 5l s
Alall e ey il slelie pa (Die Jarall) ulidl)

(System software) aUaill maly 3 e pasdll o
Gk oo sl SCADA 1aSY) el sl HMI ol il Ao o Lay) dad ddjpea oy
- Byl BRI e ikl 828l on—lineassll Qs (project code) PLC ) zali

J\J L@syj Lg.um Qb\.&:}” @LjModule «"_D\SS\ Z\.a,'ub Z\AJM RN U'_ﬂd;)!\ 0Ja ZLﬂem e SUA

il 4 gy (i) Scale

3 PLC + HMI (e sS8 1)) daldy Aala¥) ol D) 5 2w die dalgll eVl o
o Jglas alaiials 8SIAL 4 WS raw data ol blall jae S o) SCADA system
Lads (cut wire , overshoot , undershoot ..etc) Jie zgl¥) chlayl dalall Uasl)
Ji) (Ifs , bar ...efc) Jw Ssall @lils Je lgae o WS process data Jl (ae

Jae V) sty Aileall Jleed 8 € O aels gL ()& e )La) JS daidy <)\l
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PLC
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Table C-5 Current measuring ranges 0 to 20 mA and 4 to 20 mA

Values Current measuring range

dec hex 0to 20 mA 4to 20 mA

32767 7FFF >23.52 mA >22.81 mA Overflow
32511 7EFF 23.52 mA 22.81 mA Overshoot range
27649 6CO1

27648 6C00 20 mA 20 mA Rated range
20736 5100 15 mA 16 mA

1 1 723.4 nA 4 mA + 578.7 nA

0 0 0mA 4 mA

-1 FFFF Undershoot
-4864 EDOO -3.52 mA 1.185 mA range
-32768 8000 <-3.52mA <1.185 mA Underflow

s e et o) Ladall Alad) 8 Aaill sda Jag 5LEY) Als dijeae 8 i) aladia) (Sarg
Jals dagaall adl), sad) die oY) @), sl e S0V Al DL g Uil ) slay!
(sl

C3 Measured values for wire break diagnostic

Measured values on diagnostic event "wire break”, dependent on diagnostics enables

Error events initiate a diagnostics entry and trigger a diagnostics interrupt if configured
accordingly.

Table C- 6 Measured values for wire break diagnostic

Format |Parameter assignment Measured values Explanation
S7 «  "Wire break" diagnostics enabled 32767 7FFFH "Wire break" or "Open circuit" diagnostic
alarm
* "Overflow/Underflow" diagnostics
enabled or disabled
("Wire break" diagnostics takes priority
over "Overflow/Underflow" diagnostics)
« "Wire break" diagnostics disabled -32768 | 8000+ « Measured value after leaving the under-
« "Overflow/Underflow" diagnostics shoot range
enabled » Diagnostic alarm “Low limit violated"
«  "Wire break" diagnostics disabled -32768 8000 Measured value after leaving the undershoot
range

« "QOverflow/Underflow" diagnostics
disabled

electrical ) 4-20MA 5eS)) o) (10 4l Jigas sa:Scaling ) ddars Jgaially
min value = 4mA = (0 (s g L(Process unit) 0-10 bar Lsds e ) (unit

Jelaill Jagest! @lldg 0-100% \gie ,usill o . Max value = 20mA = 10 bar  bar

3sag Alls L aadiedl mosall JKEIL Lgage Leady Project code galind) Jals L
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Gy Jaad PLC 3 maly Jals sals Jlgs alaia 2ug SCADA Ll 5 HMI dsbs
- o pdall aliny Jala aail) oo

p ~ (144 mA — 4 mA 100%
ercentage = 20 mA —4 mA /) 0 4 mA 8 mA 12 mA 16 mA 20 mA
1 [l [l ] (]
I 1 T T 1
Percentage = (710'4 mAA).IOO% 0% 25% 50% 75% 100%
16 m

Analog Output (AO) Module Z\:uzum ZIAY) Claag

all Lot 2 Guag Analog signal (zsll) dpblall whlay) zha) cylS e e
Digital to  alaasul (binary 0,1) Sl J<& A PLC 1) sasg 5513 8 Sagagall Zusasl)
Layal) Slaagl) Jdadal 4-20mMA Jie 406 @)ld) aie zan Allg Analog converter

panal dejul) e Slang ol dnedy e ) ) 8 dseiy Jand A Qulaall e i

ol 2ol dad
1 1D
dd | %)
2
% Analog
vl | %) Voltage or_Current Pressure
A0 S.Outr:uct:&gnal + Transducer __S_ig_”"fl__
b ignal Common — (Voltage Pressure) :
1
1% Pressure :
100 to 800 psi
1
1

1
[}
[}
[}
1
1
[}
[}
[}
[}
[}
1
[}
1
1
1
[}
[}
N

To hydraulic

Eroim platen or ram
; ; press cylinder system
oil reservoir Voliifng
Adjust

Pump Valve

Representation of a volume adjust valve.
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PLC Analog
Register/Word = Output
Memory Location Module
Transforms Continuous Signal
data from PLC (voltage or current)
to analog signal for analog

control actuator

Conversion of register data to an analog signal.

Word/ Storage Area
Register [17161514131211107 6 54 3 2 1 0

2000l0ofolofo|olofoofo]1|1]1]1|1]1 »

Block transfer
in instruction Analog Output Module

1109876543210 4o

—| [ F=P»=—olofo]o]ofo]]1[1]1]1]1 D/A :&:

Control
Valve

Decimal Binary
0 0000 0000 0000 Valve Closed

4095 1111 1111 1111 Full Open

Block transfer of register contents to an analog output module.

TeS HLEY1 J5aa (e SEU el andll @
s s Loop diagram il . Lag 5 MA loop slayl e e Sh 2
Ji) il Jaiadl s (Analog output module) oSaall s o 5LEY) s
Analog output 1l )€ .58 Al =zl HLEY) Wld Sy (At oS85 Gass

mV 5V o mA L.l Multi meter — AVO meter i sVl aladio cllily , lgal Al

s MA D) 5L (el die AUl e OMA Lad il slele canag W5LEY) g5 G
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MA ) =gl IS Galialsl) DL Joyk aa) @lld 450 4 V) aladia) vie ¢aad

clamp mA  alaasa) xie (Klg . ddaalll oda 4 OMA dad Jluy) & iy Les (LOOP
Jals L cllall joye DI e o3 el diph oY DY) Gl LY 4l meter

craly Juadl ity 1389 Jaia Clamp mA core

L

(System software) Uaill maly 3b e pasdl o
Gk oe s SCADA LIS maly ol HMI oSl il e )iy dad dd e o
Byilie 85I e bl 8e)@l on-lineasSll Juxdsg (project code) PLC 11 zaliy
SR eSl) ulaally g laa .
L) Gand e Hlaill aladils anilly o gSl) Gasdll e
Jg lge g9 gt hylaY) dandaModule cy)lSl) dapda dd e oo Cilasgll 08 Al aic
il 8 gy =il Scale
5 PLC + HMI (e ()5S ) Lalig dadai¥) o 2Dic) of 2 dic dalgll oaY) (he
W aje Lads 551310 Lo LS raw data olal) clll (ase 23 o) SCADA system
Wl JKE) (&) - gl 28 Do) Jie oSl Glils e g e S WS process data

37
- ﬁkﬂ\)h&hﬁ\ﬁ)\d?\-@d\uﬂ\}uﬂ\awaww\zs)aﬂ\



AN Ga ol - Al Sl Aluall Ludigas
=| PLC R“ﬁﬂ Al w\ GlaStaldl I=
MA Hand Laadl Lime o 7 )A) A0lSal dilia) Liad s, (c)lSh) e 5La) JS dads

0% , digpa caws g luall (e Jsisall Woasy Lghe it OS5 ) (Kaall () cONtrol test

e aaty Lluall Jleel b € (<o seluy & Y (25% , 50% , 75% , 100%

(Central Processing Unit — CPU) 4yjSall dallaal) Baag

513 e QXS (ggiat 5 .PLC 1 sassl chlall Mas) 5 A5 38 @llae oo Hle A9

Jaal) Clang (e Ao ) dualaiall o LaY) dallaay Jliiu] @

el 515 8 Ana) ladadll e Asliall cohal Al e

BXIAN 8 A35aa aliall Cladad Caus Al Slangl oSl algl jlaa)

bl A3jlae ccadgil) caall Jio Lulaally Lakaiall clleall 2y CPU 1) 529 258 @

— (_.;..&\ (ﬁ Sl d.-'\A:\ij é:\.\u\ o ‘:Js ;\:;LUCPU d 3aag )Lﬁ;\ e'.'\:a

SCAN cycle, Execution time, (zelilly Y| 30 deyu) pellaall Aoy -
Instruction time

(Memory size — RAM,ROM,EEPROM) 4alall 5,1} dase -

Max I/o signal & Max Module limit cig )<Il ase g [ =5ally Jaall Lalas sxe -

Communication Ports & special modules daludl Jlasy) . -

PLC Programming Languages (IEC 61131-3) daisall daapll Slal ey -

PLC Programming Languages (IEC 61131-3)

Ladder Logic Diagram (LAD) e Structure text (ST) e
Function block diagram (FBD) e Instruction list (IL) e
Sequential function chart (SFC) e

38
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) A,

I=

- Al Sl Adbpall unigs

: yaall Y JEal) i Ao PLC zayall aSail) Glang cilSile (10 pdal) aag

Siemens

Allen—Bradley (AB) e

BECKHOFF

Technical specifications of CPU 31x

ABB e SCHNEIDER ELECTRIC e
VIPA o Omron e
WAGO o Mitsubishi e

82CPU 312

Technical specifications

Digital channels

* Inputs

+*  Qutputs

* Inputs, of those central

g 8|8

= Outputs, of those central

Analog channels

+  Inputs

+  QOutputs

* Inputs, of those central

+  Qutputs, of those central

gl gz

Hardware configuration

+  Racks, max.

—

+*  Modules per rack, max.

==}

Execution times

+ for bit operation, min.

0.1 ps

+ for word operations, min.

0.24 ps

+ for fixed-point arithmetic, min.

0.32 ps

+ for floating-point arithmetic, min.

1.10 ps

Technical specifications of CPU 31x

Reference: s7300 _cpu_31xc_and cpu 31x manual en-US_en-US.pdf

GE Fanuc e

83CPU 314
Technical specifications
Digital channels
* Inputs 1024
+ Outputs 1024
* Inputs, of those central 1024
+  Qutputs, of those central 1024
Analog channels
* Inputs 256
*  Qutputs 256
* Inputs, of those central 256
=  Qutputs, of those central 256
Hardware configuration
*  Racks, max. 4
»  Modules per rack, max. 8
Execution times
» Faor bit operation, min. 0.06 ps
» For word operations, min. 012 ps
» For fixed-point arithmetic, min. 0.16 ps
*  Minimum for floating-point arithmetic | 0.99 ps
LS o DELTA e
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(PLC Operation) PLC) sas Jas d3iss

C..Ab).\ﬂ ( SCAN CyC|e)JALAA T a:'AA.G ;bal.i (PLC )6A‘).\AM ESA:J\ E.J;J ?JE:’

Update
Outputs
Y Read
Read input status Inputs
Solve the control
program and turn
internal coils ON/OFF
Update outputs
EOS
Program
Execution

PLC total scan representation.

US89 Aty Cilghad A5 (ha (SCAN cycle) dulaal) oda (S

PLC ) 50a9 asei ¢ua — (Read input state) Jaall ciljli) ady dlls sl AgY) sghail)e
Gl b ASHOFF GON ) dlls b culS 1Y e pasil @iy Jas 3la) IS s andy
electrical state/value 4u,e<ll Al 5c)8 ) 5KIAN & cblall cpidsy a8 2 bilall Jlaay)

.(binary 0,1) AU J<& s digital system a8l aUsill 5,181 3 Lgwias o5
" Input module data write into Memory s,S1Al1 & JaY) Glasg ad US4

zelipll dany PLC 1l saay a5 ¢us —Execute program }C_quﬁl\ Mari Axill) Fghadl)e
i 2y (binary 0,1) S J<all & Memorys,SIall asjaa) s)Lay) dad ol s aladsiulg
ady (53 5 o) e Jg¥1 Dlandl (e alg¥) B o s 4 450 25 (63 aiall ke peali )
O g el el b g in el sl b 4y G oS S e IS5 Jid )
. Memory 3,SIAl Jalas Glleally jalg¥) ailis

PLC program read 5SIall DA (e il yiall ad 35S ol 56t PLC iy asa

'from/write to the memory
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=I PLC Aaasall ALY Ahaial) cilasial) I=
S claly) Y 4slé Execution il ssha & SCAN cycle i PLC 1l dee o)) Wllag
& ) L el oy Input module Jaall chla) cVlag a8 8 45)Uall 40,8l <yl
S SN b LS g5al) o

C—— ] 0 MSEC
Program Execution

Read A Update
~ —
1 msec 8 msec 1 msec/
PLC Scan | /
End of Scan
EOS
LOQIC 1 =i it st i g s i, 0 o) 0 [
Signal
Logic 0 e, |
0o 1 2 3 4 5 6 7 8 9 10
Seconds
lllustration of a signal that will not be detected by a PLC during a
normal scan.
‘ [ 1) MSEC ey |
Previous Read I Program Execution | Update
Scan  Inputs : A , Outputs
~ N
EOS Signal | , EOS Signal
1 | 1 |
Logic 1 : : | 1
| | 1 |
(a) I I o
. 1 | 1 |
Logic O \ ' T |
1 | I |
) 1 | 1 |
Logic 1 7 T | I
I | 1 |
(b) Lo T
Logic 0 I I l !

(a) Single-pulse and (b) double-pulse signals.

@bl ae Jalaill e Program execution malill aiwi cpe) il Galud) JSall masas
. High speed signal 4.llall cile ydl <l Jaal)
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ela 8 5900 8 aad) zal chlay Al 2@l does Al 4 oag) ) ALyl
Jaat Jee AN Al amand) Sladally elg¥) Min o8 S (sdly (binary 0,1) 30
i) ay s Al iedl b output module £ all <ug S dalad) Ayl Allall/aal

.execution program geliyd) s (e olgii¥ s zaliyll 25 (1

1 s3ag asts cus —Update output LuyS z)all chls) ded gllls Gpoat: AAED 5glailye
lebaas 3 dad JAY Tauda output module zyall iy duyeSl dedl) o Al EnasPLC
(= glisasg memory 35Sl & gujas & Jllg execution program ) dls e (e sV ae

output module z1aY) g < Je Sl J<al ) (binary 0,1) 8, J<al

'Output module read from memory sSIA) (e = DAY Clas gl il yaaiall ad Ewaad 3

AN g ALalS 8y50 Jee B lgial )l 58 ¢ (SCAN cycle time) mual) () o
sale (549 (Read input , execute program and update output) 4kl< clglas
.(ms)aut b

a2l cllgidl (a3l ga : (Program execution time) galinl) 145 () @
b sale (455 (execute program Loz dulll sghadll) zealiyll dasasll algY)
(ms)axt

el 2l Sllgiadl 3l sa (Instruction execution time) ) 285 ey @

sale (555 — CPU zllaa) san ) dualoll) dumayid) 5alg¥) (po dah anly oy

(HS) 4t A,
Technical specifications of CPU 31x Technical specifications of CPU 31x
82CPU 312 8.3CPU 314
Execution times Execution times
» for bit operation, min. 0.1ps »  For bit operation, min. 0.06 ps
+ forword operations, min. 0.24 Hs *  Forword Gperatigng’ min. 0.12 s
+ for fixed-point arithmetic, min. 0.32 ps «  For fixed-point arithmetic, min. 0.16 ps
+ for floating-point arithmetic, min. 1.10 ps «  Minimum for floating-point arithmetic | 0.59 ps
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LEY)
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liaLd -

4aAl

A4 dgdlatall cilasial)

PLC

=|

SCAN inputs

outside
electrical system

PLC (DI)
electrical system

Push button

1 A1 *:
Coil . Normally
220Vac Open
A2 |4
Interface 24vDC
Relay |

UPDATE output

Memory
] 11
O ptl | 1y @ ¢
’ _o%_wm_oomﬁ wm_ﬂw ﬂ_wo_ i o . _,Muoﬂam__w
2 — | 4 24vdc pen
3 7 -
A2 4
- %Q,]
5 0706 0504 0302 0100, Interface
6 fofofofo]o]o]o]o] Relay Load
. A 7 24VDC mc_wuq
: | voltage
] com: - g
P Ammmmsmssssssacsssscsclipesesssasssseanas
A Project Program ., .
_ %10.0 %Q0.0
| | s
11 \

Execute program

SCAN inputs ( 1

Scancycle

UPDATE output

@L}\th ‘3)\3}]\-@;43\&4);43\;&.1)&\5@3@\25 |



AN da Al - Al oS Dlall Guviga
=| PLC R“ﬁﬂ Al w\ GlaStaldl I=

Memory unit 51l 3aa

Lgae Jalailh PLC J) ilasg s iy - PLC ) Jals clilall 0330 e Algieaal) 8aagll o
Input module data write into Memory 5<IAll & Jaay) cilasg ad 0S5 -
PLC program read Sl A (e lpiiall a8 LS ol el PLC zaliy asts -
.from/write to the memory
Output module read from S e zDAY) Clasgd cbhuaiall a8 Cwasd -
memory
Communication modules 3<IaL culysial ad LGS o sehas Jlal)) Clang 2 -

.read from/write to memory
BSIA clasg g1l

(Random Access memory — RAM ) 43l 5K -

(Read Only Memory — ROM) Lz s¢)5all L& 515 -

EPROM Erasable Read Only Memory -

EEPROM: Electrically Erasable Programmable Read-Only Memory -
Flash EPROM -

: SYSPLC I clang aed 58I aanss 23 LS

A WS BSIA e ehall 138 (8 daalul) clillly zalipll 06S (345 &y :Load memory .1
—: SIS a glgils RUN Jeey CPU s sy die dlaeas
4 g pdall 368 RS Sy A3 eia rinternal sl -
PLC 1 .54 Micro Memory Card (MMC) )& o : External s)ls -
PLC 1l Jt (Sal MMC (jgisile (e g3 pall 35 (aasy
OSar (Al Cpgliall (he daell e (ggiatg 25S0) 2ai dakaia :Working memory .2
ol 35 s o Lgaladic
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Jie il aldl) Gfpiatiall paes Ao (5ian 3SIAN e o)) 138 :System memory .3

input, output, timers, (ylyic i real date/time i first cycle 4ajea

lede aiilag. aUaill Sjgana Ul Cus Lalddl cpglial) elli aladiu) 23y, &l...counters.
bl Jalo Jadh aall 35S of el alasial) sa

variables «ilyaie aladin] e 5SIAN (e eiall s aladia) 21 :Retentive memory .4
0sSes PLC 3 Cigig oLy g Uil Alls 3 s mlls aliia V1 ae zalipdl Jal
05 gl Process dulealls Lalad) cilalae YU dalaldl ol puiall daladiin die Calia

&dl... totalizer flow JI Jie daasanill lazall aladic] die dualia
momentary s<Iall Jals shalia Gaxy Qi manss (3l PLC JI gl (any dlling .5

£l b Bledye camag Sl mand dumay Hlogl DA (1 (A1) retentive gl (485

bl 36 el
In the event of a failure of the power supply, the controller copies the retentive
data with its buffer energy from the controller’s work memory to a non-volatile
memory. After restarting the controller, the program processing is resumed
with the retentive data. Depending on the controller, the data volume for

retentivity has different sizes

Binary & Octal & Decimal & Hexadecimal 3, sl
Lead e oKly, Binary (0,1) Sl (el 3 PLC 1) alas Jals bl poes Jia
Hexadecimal sf Decimal (gydall (a1 b 28,Y1s bl Jial Sl J<all aladna

Bit,
Most Least N
Significant Bit Significant Bit |0‘0‘0|1 1‘0‘0‘0|o|o|0‘1‘1‘0|0‘0‘
(MSB) Bit (LSB) f Byte
Word
|afof+[+[+]ofo]]ofof+[+[o]+]o[s}
|
| Byt | Byte I Most Significant Bit Least Significant Bit
| Word I 2 2 22 22 2 2 2 2

128 64 32 16 8 4 2 1

Figure 2-4. One word, two bytes, sixteen bits.

0 0 0 1 1 0 0 0

45
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Binary representationlilall Sl Jaall 1

Base : 2 e 2 digits : 0,1 e
weight : Power of base 2 o 21 2°  Binary
23 22 2! 20 1 1
8 | 4 | 2 | 1 ‘ L oo
1x2'=2
%]
Decimal BCD Number [ITo [T A To[1 T To],
Numbers Numbers
0 0000
N—— 1 0001 0x2°= 0
2 0010 L ix2'=
@@ 3 0011 1x§ j
/ / \ \ 4 0100 0x2°= 0
5 0101 e
[0000][0010][0000][0101] 6 0110 :x§5= ;g
7 0111 0x2°= 0
8 1000 1x2"= 128
9 1001 ST
Decimal representationclilull (sydall Jiall .2
Base : 10 e 10 digits : 0,1,2,3,4,5,6,7,8,9 e
Weight : Power of base 10 e 10" 10° Decimal
10° | 10* | 10" | 10° 9 | 7
1000 | 100 | 10 1 ‘ |— 7x10°=7 .
9x10'=90
97
Octal representation clilull oLl Jéaal) .3
Base : 8 o 8 digits : 0,1,2,3,4,5,6,7 e
Weight : Power of base 8 e g &  Octal
83 82 81 80 3 1
| L 1x8°=1
512 | 64 8 1 3x8'=24
25

@:\LUS\ JML&J\BJ\JY\-@;@M &J)..anjk_l‘).ﬂ\ aw@m\r\s‘)ﬂ\



AN da Al - Al oS Dlall Guviga
=| PLC RMJJJ Al M\ claslald) I=

Hexadecimal representation cllull yie _wladdl Jaall .4

Base : 16 e 16 digits : o
0,1,2,3,4,5,6,7,8,9,AB,C,D,E,F

Weight: Power of base 16 e 16" 16° Hexadecimal

16> | 16> | 16' | 16" A:10 D:13
2 A B:11 E:14
C:12 F:15
4096 | 256 | 16 | 1 ‘ I_AXW=10+
2x16'=32
42
Decimal Binary BCD | Hexadecimal
0 0 0000 0
1 1 0001 1
2 1 0010 2
3 11 0011 3
4 100 0100 4
5 101 0101 5
6 110 0110 6
7 111 0111 7
8 1000 1000 8
9 1001 1001 9
10 1010 0001 0000 A
11 1011 0001 0001 B
12 1100 0001 0010 C
13 1101 0001 0011 D
14 1110 0001 0100 E
15 1111 0001 0101 F
16 10000 0007 0110 10
17 10001 00010111 11
18 10010 0001 1000 12
19 10011 0001 1001 13
20 10100 0070 0000 14
126 111111000017 00100110 7E
127 1111111000171 00100111 7F
128 1000 0000|0001 0010 1000 80
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Addressing g Ally Jaall cla) digie

G daladll 2 ¢ ZIAY) JWIY) g K Jeats Al @hlaY) JS glgie ddpma (539 pall (1
by Al e W tag name i aul Jee oy WS ¢ agliall elli DA e malipall
bl il aladnay) Jugesl PLC Development program dsa il

Als A& b mainll e clgi) xieq Digital & Analog c)LaY) ggiy anpll Dlaaly
/0 chlay) Lisie Tihee b \ghnh L) daiie 3554 IS5 il lagr SN Dl
g Laldll Gla ikl daalpe 23k @Il memory allocation

j Address 0.0

1-4—— Address 0.1

[ -
~o gk wn

L Address 0.7

PS CPU SM |,

+---— Address 1.0
T Address 1.1

~NonbwNn=O
I

777777 Address 1.7

Slot 1 2 4
number

I/O Addresses of a digital module in Slot 4

SM (analog module)

Inputs

Channel 0: address 256
Channel 1: address 258

Outputs

Channel 0: address 256
Channel 1: address 258

PS CPU SM

Slot 1 2 4
number

1/0 addresses of an analog module in Slot 4

n ﬁkﬂ‘)h&hﬁ\ﬁ)\d\]\-@;@“uﬂ\)uﬂ\awaww\r\s‘)ﬂ\
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English German S
Mnemonics Mnemonics Description Data Type Address Range
I/ O signal - Digital signal
I E Input bit BOOL 0 to 65535.7
1B EB Input byte BYTE, CHAR 0 to 65535
IW EW Input word WORD, INT, S5TIME, DATE 0 to 65534
1D ED Input double word DWORD, DINT, REAL, TOD, TIME |0 to 65532
Q A Output bit BOOL 0 to 65535.7
QB AB Output byte BYTE, CHAR 0 to 65535
QW AW Output word WORD, INT, S5TIME, DATE 0 to 65534
QD AD Output double word DWORD, DINT, REAL, TOD, TIME |0 to 65532
Peripheral | / O - Analog signal
PIB PEB Peripheral input byte BYTE, CHAR 0 to 65535
PIW PEW Peripheral input word WORD, INT, S5TIME, DATE 0 to 65534
PID PED Sv‘i:ghera' input double |1,y oRD, DINT, REAL, TOD, TIME |0 to 65532
PQB PAB Peripheral output byte |BYTE, CHAR 0 to 65535
PQW PAW Peripheral output word |[WORD, INT, S5TIME, DATE 0 to 65534
PQD PAD Rariptieral Gatpue DWORD, DINT, REAL, TOD, TIME [0 to 65532
double word
‘;wS t_ilc EJ};}AM 2\.59331\ Q\JL&‘}.\ %) &5.1 dS&A @L..A\ d}JAJLI (XY J’A‘)n e\d;:v.ul (;1.\‘3
daalye a3k A PLC I ilan ) daiadl)l oAl CBAL Cilidy Sull 1aag #hal sl Jlalay)
el Lalal) ladenl) caluss
; -
(REaé';1 IM |SM SM SM SM SM SM|SM SM !
Slot number 3 4 5 6 7 8 91 10| N
BG initial address digital 32 36 | 40 | 44 | 48 | 52| 56 | 60
BG initial address analog 384 | 400 | 416 | 432 | 448 | 464 | 480 | 496
Rack 0 S S
(ZG) = | PS CPU IM |SM SM SM SM SM SM|SM SM[ ]
(] o
Slot number 1 2 3 4 5 6 7 8 9 10| 11
BG initial address digital 0 4 8 |12 |16 20| 24 | 28
BG initial address analog 256 | 272 | 288 | 304 | 320 | 336| 352 | 368

S7-300 slots and the associated module start addresses

@L‘A\ JML&J\@J\JY\-M\ &J)..Al\}k_l).ﬂ\ awa.;a.a\sl\r\s‘).ﬂ\
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Digital Input (DI) Jtsuall <&l aladsa) sie
4 s . el LET6 Digital input ¢ (5%l
J<all LS Addressing U1 Gk 43ls Slot No.4

—: JUE ChLEY) pglie e
I
ol 1
15 1 Byte address: Byte addresses : Start addresses of module = 10
o 4 start address of modules
°l 5
137 7016 |54 ]3| 2]1]0
. 0.7 | 10.6 | 10.5 | 10.4 | 10.3 | 10.2 | 10.1 | 10.0
|2
,z ------ 3:‘3:33::;& odules + 1 I1 = Byte addresses : Start addresses of module + 1
° 6
“.4 7 Bit address 7 6 5 4 3 2 1 0
Addresses of the /O of digital modules |1.7 |1-6 |1.5 |1.4 |1.3 |1.2 Il-l Il-O
( BAY A (e bt Addressing system)
Rack 0 © o
(ZG) s | PS CPU IM [SM|[SM| SM| SM|SM  SM SM|SM
(@)
Slot number 1 | 2 | 3 | 4 5 6 7 8 9 10| M1
BG initial address digital ‘ ‘ 0 4 8 12 16 20| 24 28
BG initial address analog 256 | 272 | 288 | 304 | 320 | 336| 352 368

S7-300 slots and the associated module start addresses

PLC variable types il gl

Ladll gg0 Caen Lgalating ag (&l Auall) , dpadll , Laadyll) clbnd) elsl e dael) 2a
Al oda (AT puidl (K s gl deid alily Agladl)
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DW <«— Double Word
e —_—— =
W1 WO
<«— Word
- o —
BY3 BY2 BY1 BYO Byte
NB7 NB6 NES NB4 NEB NPZ NE1 NEO < Nibble

— ~ ~ " ~

~ ~ S—

h13|h12|h11|h1(||h9 b8 | b7 | b6 | b5|b4| b3 |b2| b1|b0| €—— Bit

b31|h]ﬂ b29 hZBthT h25|h25

b24|h23|h22 b21|h2(||h19 k:|18|b1'.r b1 E|h15

b14]

LAY JEa Jaae Ao cpiiiall g il

e Jalaiy (o)) Koy, LaiiTrue or false 4o ae Jalaill saiiey : Boolean (Bool) .1

. L 1 51 0 4n LY Bit g5l

e ol Jalatl) puiianss e 8 bit (e (585 ) Ll ae Jalaill axii :Byte .2
dly e dedll uly 13) Ll .(Hexadecimal: 00 to FF) i (Decimal: 0 to 255)
) R 53 A1 puaia aladiad

Jalaill aplaicy ,2 byte 5l 16 bit e 0s&5 3) @lblall e dalaill 223 :WORD .3
.Jsaalls WS f (Hexadecimal: 0000 to FFFF)

4 4 32 bit e 56 Al il ae Jelaill p33iuy :(double word) DWORD .4

. (Hexadecimal: 0000 to FFFF Jalaall aulaiy, ol 2 Word 4 Byte
( & ki, s/ By
alaill 816 bit & Lelia (Kar Allg dasaal) EY) e Jalaill padies :(integer) INT .5
Ko Allg 8ully danaall A6, Jelaall aadny :(Double integer) DINT .6
by 8xlly P g ¢ ‘ )
i 28U

<l Lasall L)Y & Jalaall  andiiy :(Floating point number) REAL .7
s yial)) gl

integer to double integer , ) Jix <llil Liaaiaia Jlgs aladiul AY goi (e dgaill (S

(e lgiad GAY A5 (e Jlgall 238 aliasg L&l (integer to real , word to double word

51
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OS5 35S0 LS 2L Jagatll Jlgd aladiiad (he grayual) aily (s Lgiag () laall Jugatll adiny
clly L) e 55 Glly (N B daw 53 gsd ) o) A 93 a8y e gl slelye can

DI_REAL (Convert Double Integer to Floating-Point) reads the content of the IN parameter as a
double integer and converts it to a floating-point number. The result is output by the parameter OUT.
EMO always has the same signal state as EN.

10.0 DI_REAL Q4.0

[——EN  ENO—|NOT—_ )

MD8 —IN OuT[— MD12

If 10.0 is "1", then the content of MD8 is read as an double integer and converted to a floating-point
number. The result is stored in MD12. The output Q4.0 is "1" if the conversion is not executed
(ENO =EN =0).

o instructions sV aladic) die 4 AV juine e Convert Jisaall Jlsa aadias sales
Al &9 ae dnllaia variable types ofypaia t\}ﬁ pladin] o5k dabidsl) functions Jsal)

sl iladally algY) i) s j2ly

variable capacity 4 Zw.lll 4=.lly Variable address <yl cpslic ddjme caan WS
alasin § (ga) clste ae JalS GaalY s (number of bits , byte , word ...etc.)

alial) ks galasiad sl (ga) Guglie

O30 BN (e (el BB S s el ol 8aL) (o aeil] Aswsliall Chlyriall aladia) Sy

52
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Type and Size Range and Number Notation
Description in |Format Options (lowest to highest values) Example in STL
Bits
BOOL (Bit) 1 |Boolean text TRUE/FALSE TRUE
. L B#16#10
BYTE (Byte) 8 |Hexadecimal number B#16#0 to B#16#FF L byte#16#10
Binary number 2#0 to 2#1111_1111_1111_1111 L 2#0001_ 0000 0000 0000
Hexadecimal number \Wi16#0 to WH1G#FFFF L Wi#167#1000
WORD (Word) 16 L word#16#1000
(Wor BCD C#0 to C#999 L C#998
Decimal number unsigned B#(0,0) to B#(255,255) w mwmh“wmw 0
Binarv number 2#0 to 2#1111_1111_1111_1111_ L 2#1000_0001_0001_1000_
i M11_1111_1111_1111 1011_1011_0111_1111
_ W#16#0000_0000 to L DW#16#00A2_1234
DWORD (Double word) 32 |Hexadecimal number WH1BHFFFF_FFFF L dword#16£00A2 1234
Decimal number unsigned B#(0,0,0,0) to B#(255,255,255,255) ” mﬂmﬁﬁhﬁw ,__wmoﬁ_”v
INT (Integer) 16 |Decimal number signed -32768 to 32767 L 101
DINT {Double integer) 32 |Decimal number signed L#-2147483648 to L#2147483647 L L#101
A S Upper limit +/-3.402823e+38
REAL (Floating-point number) | 32 |IEEE Floating-point number Lower limit +/-1.1754956-38 L 1.234567e+13
S5T#0H_OM_0S_10MS to L S5T#0H_1M_0S_0OMS
S5TIME (SIMATIC time) 16 |ST time in steps of 10ms (default) S5T#2H_46M_305_OMS and L S5TIME#OH_1H_1M_0S_0OMS
S5T#0H OM_0S_OMS
T#24D_20H_31M_23S_648MS L T#OD_1H_1M_0S_OMS
TIME (IEC time) 32 |IEC time in steps of 1 ms, integer signed to L TIME#OD_1H_1M_0S_0OMS
T#24D 20H 31M 23S 647MS
. D#1990-1-1 to L D#1996-3-15
DATE (IEC date) 16 |IEC date in steps of 1 day D#2168-12-31 L DATE#1996-3.15
. . TOD#0:0:0.0 to L TOD#1:10:3.3
TIME _OF_DAY (Time) 32 |Time in steps of 1 ms TOD#23:59:59.999 L TIME_OF_DAY#1:10:3.3
CHAR (Character) 8 |ASCII characters A, 'B' etc. L'E

‘ﬁ:\L)ﬂ JLMHL\;J\U\M\-@.A\ u)aal\jk_ljﬁd\ a\:ml:ha.a\as |
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Symbol deaiicall jga)ll

Ladder — Contacts symbol

Normally open contact State equal to "1" if the state of signal
changes from high "0" to low "1"

---I , I--- Normally closed contact State equal to "(" if the state of signal
changes from high "0" to low "1"

I Negative(Failing) edge State equal to "]" if the state of signal
detection changes from high "1" to low "()" for one

_I M I_ cycle only.

IIM_E”T“ Falllng edge
—
— Time
OFF  ON OFF
---( P )--- Positive(Rising) edge State equal to "1" if the state of signal
detection changes from low "(" to high "1" for one
IR cycle only.
Rising edge

e 1w

OFF  ON OFF

Ladder —coils symbols

“OuT" Output coil When coil is activated,

P then the data value at the

L | OUT address is set to 1.

“OuUT" Invert (NOT) Output When coil is activated,

coil  then the data value at the

r OUT address is set to ().
1.#"" ]'

54
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I.EI'

YauT
—{R}—

<address>
RS
S Q

—R

Mot
R5

R U

a1

<address>
SR
—R

rouT
SR

Set coil When S (Set) is activated,
then the data value at the
OUT address is set to 1.
When S is not activated,

OUT is not changed

Reset coil When R (Reset) is
activated, then the data
value at the OUT address
is set to 0. When R is not
activated, OUT is not

changed.

Reset-Set Flip Flop RS (Reset-Set Flip Flop) is reset if

the signal state is "1" at the R input,
and "0" at the S input.

Otherwise, if the signal state is "0" at
the R input and "1" at the S input, the
flip flop is set

The RS flip flop executes first the
reset instruction then the set
instruction at the specified

<address>

Set-Reset Flip Flop SR (Set-Reset Flip Flop) is set if the

signal state is "1" at the S input, and

'0" at the R input. Otherwise,
if the signal state is "0" at the S input
and "]" at the R input, the flip flop is

reset.

The SR flip flop executes first the
set instruction then the reset
instruction at the specified

<address>

‘ﬁ:\k‘jﬂ JML&J\@J\JY\-M\ &J)..Al\}k_l).ﬂ\ awa.;a.a\sl\r\s‘).ﬂ\
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Box/Function (timer, counter)

LAD / FBD boxes LAD coils SCL Description
IEC_Timer_0 TP_DE "IEC Timer_ 0_DB".TP( The TP timer generates a pulse with a preset
T a— —{TP }— IN:=_bool_in_, width time.
Time "PRESET_Tag" PT:= time_in_,
=N Q- Q=> bool out_,
il El ET=> time out );
EC_Timer_1 TON_DE "IEC_Timer_ O0_DB".TON ( The TON timer sets output Q to ON after a preset
ToN —{TON }— IN:= bool_in , time delay.
Time “PRESET_Tag” PT:= time_in ,
- I 0= Q=> bool out_,
Bl El ET=>_time out );
€. Timer 2 TOF_DB "IEC_Timer_ O_DB".TOF ( The TOF timer resets output Q to OFF after a
ToE —{TOF }— IN:= bool_in _, preset time delay.
Time "PRESET_Tag" PT:= time_in_,
I o= Q=> bool out_,
PT ET

ET=>_time out_ ) ;

Timer Timing diagram
TP: Pulse timer IN
The TP timer generates a pulse with a preset width
time. | | | |
ET
PT-M
Q
PT |_pt | [ pT |
L ) L
TON: ON-delay timer IN
The TON timer sets output Q to ON after a preset time
delay. I
ET
PTT
@ |_ﬂ. -
Timer Timing diagram
TOF: OFF-delay timer IN
The TOF timer resets output Q to OFF after a preset
time delay.
ET
PTT
Q
HE=N =

56
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LAD / FBD SCL Description
s "IEC_Counter_0_DB".CTU( |Use the counter instructions to count internal program events and
S (T CU:=_bool_in, external process events. Each counter uses a structure stored in a
Slrt | R:= bool_in, data block to maintain counter data. You assign the data block when
4 ak PV:= int in, the counter instruction is placed in the editor.
<R oV = =
By Q=>_bool_out, ¢ CTU is a count-up counter
CV=> int out); +« CTD is a count-down counter
. " "IEC_Counter_ 0 DB".CTD
Couries nome! = - = ( CTUD is a count-up-and-down counter
‘ CTD CD:=_bool_in,
Sint LD:= bool in,
-0 a- . by
Jiosp D-"! PV:=_int_in,

1PV Q=> bool_out,

CV=> int out) ;

"IEC Counter_ 0_DB".CTUD(
CU:= bool_in,
CD:=_bool_in,

R:= bool_in,
LD:= bool_in,
PV:= int in,
QU=> bool out,
QD=> bool_out,
Cv=> int out);

Counter Operation

The CTU counter counts up by 1 when the value of parameter CU
changes from 0 to 1. The CTU timing diagram shows the operation for | ¢, M_JIL_Ir1ri
an unsigned integer count value (where PV = 3). '
; M
L}
L}

o |f the value of parameter CV (current count value) is greater than or R
equal to the value of parameter PV (preset count value), then the
counter output parameter Q = 1.

« |[f the value of the reset parameter R changes from 0 to 1, then the
current count value is reset to 0.

+ [f the value of parameter CV (current count value) is equal 2 2
to or less than 0, the counter output parameter Q = 1. | I—I' 1 _I—
Cv 1
+ [f the value of parameter LOAD changes from 0 to 1, the 0 0

value at parameter PV (preset value) is loaded to the ! ! !

counter as the new CV (current count value). Q _[ |_|

Counter Operation
The CTD counter counts down by 1 when the value of
parameter CD changes from 0 to 1. The CTD timing diagram cD —I. u. u. Iy E— u- L
shows the operation for an unsigned integer count value r| ! ! ' i
(where PV = 3). LOAD P ! :
13 1 1 1 3 1
1 1
1

57
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Counter Operation

The CTUD counter counts up or _I_I_I_I_I'I_I'I

down by 1ontheOto 1 cu rl [l
transition of the count up (CU) or
count down (CD) inputs. The cD
CTUD timing diagram shows the

1

1

1

1

operation for an unsigned |
integer count value (where PV = R .
1

1

[

1

1

1

L

1 1
: 1
1 1
1 T
1 ' 1 1
‘ ' ' i
: ; ; [
1 [ : ] A
4)- : ; - : ;
1 1
* [f the value of parameter CV LOAD M : ! [ | !
is equal to or greater than the : 5 ! P
value of parameter PV, then b 4 | | 4 4 T
1

is less than or equal to zero,
then the counter output
parameter QD = 1.

o [f the value of parameter
LOAD changes from 0 to 1,
then the value at parameter
PV is loaded to the counter
as the new CV.

the counter output parameter 'y 3 L3
Qu=1. 1
o [f the value of parameter CV cv 0 0
|

* [f the value of the reset
parameter R is changes from
0 to 1, the current count
value is reset to 0.

AND,OR aseud) Jals¥) £
Jals 35S galadia) 23 ) Logical Operation dgaliall cilesdl 0l : AND &) —

L) <L

And (A) Function And (A) Function
Input 1 —— 0.0 —
Output 1 Q0.0
Input 2 01 —
Input 1 | Input2 | Output 1 100 | 101 | Q0.0

0 0 0 0 0 0

0 1 0 0 1 0

1 0 0 1 0 0

1 1 1 1 1 1

Logic gafte truth table

58
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IF (. SS1 AND SS2...ccciiiiiiiin ) Then energize K1
L1 Ss1 Ss2 N
Selector Switch Selector Switch
Condition Result

Classic control circuit

Ladder Diagram Representation PLC program
LAD
Network 1 FBD
10.0 10.1 Q0.0 ST
I I } } < ) Function
10.0 AND 10.1
=Q0.0
Function Block Diagram Representation Statement List Representation
Network 1 Network 1
LD 10.0
A 10,1
10.0— — Q0.0 = Q0.0
AND
01—

1 zealiny Jals 850 Lot 5 ) Logical Operation diihiall cilleal) asf : OR )
Sl Al it bua (Sag m Al Al e Jouaall badh aalg oyl gaad 455 Ally PLC

Or (O) Function Or (O} Function
Input 3 0.4
Output 2 Q0.1
Input 4 0.5
Input3 | Input4 | Qutput 2 04 | 105 Q0.1
0 0 0 0 0 0
0 1 1 0 1 1
1 0 1 1 0 1
1 1 1 1 1 1

‘ﬁz\kjl\ JML&J\BJ\JY\-@;@M &J)..anjk_l).ﬂ\ aw@m\r\s‘)ﬂ\
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Logic gate truth table

IF (s SS1 OR SS2..is ) Then energize K1
L1 Ss1 N
o (1)
O— K1
N

Selector Switch

Ss2

oo

Selector Switch

Condition Result

Classic control circuit

Ladder Diagram Representation

Network 1 PLC program
10.2 Q0.1 LAD
| (
| \ FBD
10.3 ST
I
—
Function
— >—[:
— I
— I | —F 10.0 OR 10.1
N \/ a0
ORinstruction OR instruction ORinstruction

Function Block Diagram Representation Statement List Representation

N k1
stwor Network 1
0.2 LD 10.2
22— — Q0.1 0 0.2
OR
10.3 = Q0.1

m ﬁkﬂ\)h&hﬁ\ﬁ)\d\]‘-@;@“uﬂ\)uﬂ\awaww\r\s‘)ﬂ\
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selector switch il 7 e aladinls ¢S daa Jads @ (1) Jba

504l Jas sk

ase sdlg) KT LgStugSll danity sty ON gl ) sl [ ZGdall puzay isas 2ie
[ ctadl wmy disad v L sl B ey (el dhadll o€ Slal Juags
g (5ol #lide o daball 5f Overload Jes sl Gigas o) OFF wagll ) sl

cJeall e Byl

Tag name Address Type Signal source Description

Emergency %l10.0 | Digital | Selector switch (Normally s)lghll 7 Gia
Input Closed contact)

SS_Start_Stop %10.1 | Digital | Selector switch (Normally calay) § Jadill -
Input open contact)

Selector switch ON-OFF selector

switch

Overload %l10.2 | Digital | Overload (Normally open | sl) s Zlall (Sl

Input contact) overload Jeall

Motor_run %Q0.1 | Digital | Signal out from PLC as | PLC 1 « za 8l

output | (Normally open contact) | Juis e Jaxd

to run contactor | aga 3 K1 gslugl)

aall Jardny

Classic Control 34A) (<&

E
mse.ll%e; ey Selector Switch

1 o (x)

(or any Auxiliary Contact )

OVERLOAD
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R Al - Al el Al uiga

(M\ Jie interface 11 yilga slel e &_\;4) zLAYl JUN) Glaag Jo @bl Juags

Digital Digital
:”: input output I:
c ool module module (OO0 ,
mergency «;.I | 0 =9%0.0 %Q0.0= 0 ! ] K1 : coil
Selector switch -~ 1 — 410 1 %Q01= 1 I:‘E
Overload | 2 =902 %Q0.2= 2 I!.:
3 =%03 %Q0.3= 3([])
4 =%l04 %Q0.4=4[(]|}
5 =9%I|0.5 %Q0.5= 5 :‘.:
6 =%I06 %Q0.6= 6|[]
7 =%l0.7 %Q0.7= 7
2dvde 4] COM COM H—
PLC ) zabin S
o
CPU 1511-1 PN @L*?;QW?
2 3
-I'_

oF o
s
& o &

Rail_0O

@:\LJS\ JML&J\EJ\J?\-M\ uﬂ\;uﬂ\o@@@‘&ﬁﬂ\
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General 10 tags " System constants " Texts |

Mame Type Address | Comment
<@ Emergency Bool %I0.0 Emergency switch {outside contact : normally closed)
<@ ss_start_stop Bool %6101 Select switch {outside contact : normally oped)
<l overload Bool %102 overload device (outside contact : normally closed)
<4l Motor_Run Bool %103
Bool %104
Bool 2%10.5
Bool %106
Bool %107
General 10 tags || System constants || Texts
Marme Type Address  Comment
<l Motro_Run Bool %000 Motor run to energize contactor K1 to run the motor
Bool %001
Bool %002
Bool %003
Bool %004
Bool %005
Bool %Q0.6
Bool %007

example 1 » PLC_1[CPU 1511-1 PN] » Program blocks » Main [OB1]

@@ (s ad & T 6

Wi E S L, =R =P8 8L uEE
Main

Mame Data type Default value Cornment

s W, |

HF 4 7 o

* Block title: "Main Program Sweep (Cycle)”

Comment

w  Network 1: Motor run to energize contactor K1 to run the motor

Comment
%10.0 %10.1 %10.2 % Q0.0
"Emergency” "ss_start_stop” "overload” “Motro_Run"
I 1 | 1 | 1 {

11 11 11 L R
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PLC program simulation zabil) Jurds slslaa

Step 0: initial state

v  Network 1: Wotor run to energize contactor K1 to run the motor

Comment
%10.0 =1 %10.1 %10.2=1 % Q0.0
"Emergency” "ss_start_stop” "overload” "Motro_Run"
]l | 11
11 I I < -

Step 1: on change selector switch position to ON Motor will run

v  Network 1: Motor run to energize contactor K1 to run the motor

Comment

%10.0 =1 %10.1 =1 %10.2 =1 % Q0.0 =1
"Emergency” "ss_start_stop” "overload” "Motro_Run"

]l | ]l | ]l | { 1\
1 1 1 LI

Step 2 : In case of overload (NC to O) after step 1 — Motor will stopped

w»  Network 1: Motor run to energize contactor K1 to run the motor

Comment

"Emergency” "ss_start_stop” "overload"” "Motro_Run"

‘ | | | oo 4 F-—-

‘ %10.0 =1 %10.1 =1 %10.2 % Q0.0

Step 3 : In case of press Emergency (NC to O) after step 1 — Motor will

stopped
*  Network 1: Motor run to energize contactor K1 to run the motar
Comment
%10.0 %10.1 =1 %10.2=1 %Q0.0
"Emergency” “ss_start_stop” “overload" “Motro_Run"

bommmmme e R T T
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stop ild) 34 start push button Jsais ) aladiul ¢S aa Jads :(2) Jba

. push button

: Byilall (Jas 3\.'6:1)}:

Daall sl lall duashy ashy sillg) KT giStuSll Joadiy a2 start ) e Laall vie
dyi vieg start )3l gl jlae ders eSSl e sagagall dagidall dladill Jaaty (28
sl stop ) e Laaall viey ((Latch caiseil) jludll 3yl o) dead sl Jls start )3l

endl e 8yl Caign t)lshll ke e Laduall gl overload Jes 8L Gigas

PLC za Lasiicall z),3Y19 JBY Ll

Tag name Address Type Signal source Description

Emergency %10.0 Digital | Selector switch (Normally s)lghll 7 Gia
Input Closed contact)

PB_Start %10.1 Digital | Push button (Normally open ol dadn )
Input contact)

PB_Stop %I10.2 Digital | Push button (Normally GL;J alay) )
Input closed contact)

Overload %l10.3 Digital | Overload (Normally open | sl) aa dleall (O

Input contact) overload Jeall

Motor_run %Q0.1 Digital | Signal out from PLC as |PLC Il g A sl

output | (Normally open contact) to | Juis e detd

run contactor | il Kl gSlu

ol dordiy a5t

65
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Classic Control 3,54 (<&

L1 START

N
STOP
Push
Emergency ushbutton Pushbutton OVERLOAD

STOP [
N 0 O——QIQ N @

(2l vie interface I yilga slelp o) Z LAYl JUY) Glas <) LaN Y

Digital Digital

:I input output

ool module module [OO .
cmerdensy Mo = w00 %000 = o [l
PB_Start -—'—-__m 1 = %0.1 %0.1=  1[[])
PB_Stop [z =w%o2 %02=2[[]
Overload 1\1.__® 3 =9%0.3 %Q0.3= 3 _CD

D+ =%04 %Q04=4[[])

_m 5 =9%l05 %Q0.5= 5 _CD

[De =wios %Q06=6[[]

D7 =wo7 %0.7= 7[[D

2ude =t ) com com [[Pravde +——
PLC ) iy (S
- {v"
Cag
CPU 15111 PN At
&
N S
Sl
Cor WM 00.
0 1 2 3 4 5 6

Rail_0O

“ &J\JMLN\EJ\J?\-M\uﬂ\;uﬂ‘o@@@‘%ﬂ\



AN da Al - Al oS Dlall Guviga
=| PLC Z\A,U_.u Al W\ claslald) I=

General 10 tags || System constants || Texts |

Name Type Address  Comment
<@ Emergency Bool %10.0 Emergency switch {outside contact : normally closed)
<0 PB_Start Bool %l0.1 Start push button (outside contact : normally cpen)
<@ FB_Stop Bool %I0.2 Stop push butten (outside contact : normally closed)
< Cverload Boal %l0.3 overload device (outside contact : normally closed)
Bool %I04
Bool %105
Bool %106
Bool %I0.7
General 10 tags || System constants || Texts
Mame Type Address | Comment
<4l Motro_Run Boal %0Q0.0 Motor run to energize contactor K1 to run the motor
Bool %001
Bool %0Q0.2
Boal %003
Bool %004
Bool %0Q0.5
Boal %wQ06
Bool %007

w»  Network 1: Motor run to energize contactor K1 to run the motor

Comment

%10.0 %10.1 %10.2 %103 % Q0.0
"Emergency” "PB_Start" "PB_Stop" "Overload" “Motor_Run"

] | ] | ]l | ] | | 1
11 11 LI | 11 L T J

% Q0.0
"Motor_Run”

PLC program simulation Talidl) (Jia il 3lslae

Step 0 : initial state

w»  Network 1: Motor run to energize contactor K1 to run the motor

Comment
%10.0 =1 %10.1 %10.2 %103 =1 % Q0.0
"Emergency” "PB_Start” "PB_Stop” "Overload” "Motor_Run”

| | e e T et { bmmmmmme—- 4 e

1

1

%Q0.0 i

"Motor Run” :

Co____1

- 1 r

Step 1 : On press PB_start

67
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¥  Network 1: Wotor run to energize contactor K1 to run the motor

Comrent

%10.0 =1 %10.1=1 %10.2 =1 %10.3 =1 % Q0.0 =1
"Emergency” "PB_Start” "PB_Stop” "Overload" "Motor_Run"

]l | ]l | ] 1 ] 1 { 1\
1 1 LI | LI | LI

%Q0.0 =1
"Motor_Run”

Step 2 : On release PB_Start

»  Network 1: Motor run to energize contactor K1 to run the motor

Comment

%10.0 =1 %10.1 %10.2 =1 %10.3 =1 % Q0.0 =1
"Emergency” "PB_Start” "PB_Stop” "Qverload" "Motor_ Run”

] L 11 ] L | 1 [
1 1 [ LI | 1 T L |

%Q0.0 =1
"Motor_Run”

Step 3 : On press PB_stop (NC to O) motor will stopped

w»  Network 1: Motor run to energize contactor K1 to run the motor

Comment

%I10.0 =1 %10.1 %10.2 %103 =1 % Q0.0
"Emergency” "PB_Start” "PB_Stop" "Overload" “Motor_Run"

| | R s ] e e A e

%Q0.0
"Motor_Run”

Step 4 : On release PB_stop(return to NC) motor still stopped

w*  Network 1: Motor run to energize contactor K1 to run the motor

Comment

%10.0 =1 %101 %10.2=1 %10.3 =1 % Q0.0
"Emergency” "PB_Start" "PB_Stop” "Overload" "Motor_Run"
1 1 1

| | s { pommmmmem 4 F—-

1
1
%Q0.0 i
"Motor_Run” :

1
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Step 5 : In case of overload (NC to O) after step 2 - Motor will

stopped
¥  Network 1: Motorrun to energize contactor K1 to run the maotar
Comment
%10.0 =1 %10.1 %10.2 =1 %10.3 % Q0.0
"Emergency” "PB_Start" "PB_Stop” "Overload" "Motor_Run”
| e || b £ e

1

1

%Q0.0 i

"Motor_Run" :

1

Step 6 : In case of press Emergency (NC to O) after step 2 — Motor will

stopped
*  Network 1: Motor run to energize contactor K1 to run the motor
Comment
%100 %101 %102 =1 %103 =1 % Q0.0
"Emergency” "PB_Start" "PB_Stop" "Overload" “Motor_Run"
1 1 1 1
1 r--_--r-_--'l I'"—"r'—“{ I- ---------- { I- --------- -( )-----I
1 1
1 1
1 1
1 % Q0.0 1
: "Motor_Run” :
1 1
e -] Fe—-a

start push Jau&i ) aladial W — U 4yl Jars 14S i Jaadd 1(3) Jla

. stop push button Gli) ;4 button

2 Byilall (Jas Z\.E:uh

e (3yh gl 0w (STAR-DELTA) el danyh aladinls 4 Sl Gl mal) Juada 5300 s
—: NV 5l ety Jasall

Main i)l 5eiSlingS Jiadd aby oaygSH nall Lacilio lygiSling€ 3 dae (ga Byilall (5580
i star Connection dluagill s3a ewiy Star Conductor i) ,¢Skis<y contactor
s aif WS, Delta J1 g8t o< Juaing Star ¢St o<l ol 25 lld aey 5 star 1) Jaje
Sl e Jaliall Sl 85503 asacat 8 Leilehya oty Ally dagall AupeSl e Ga )
PGS el i (sShg A ses])
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Method 1:

1. START command

2. Energize MAIN and STAR contactor (STAR Stage Connection
Complete)

3. Wait Some Time (4-10 S)

4. De-energize STAR Contactor and energize DELTA Contactor
with Apply electrical and Mechanical interlock
(DELTA Stage Connection Complete)

5. RUNING

6. STOP command

Method 2:

1. START command

Energize STAR contactor

Energize MAIN contactor (STAR Stage Connection Complete)
Wait Some Time (4-10 S)

AT o

De-energize STAR Contactor

with Apply electrical and Mechanical interlock

(After ensure STAR contactor OFF you can shift to DELTA Stage)
6. Energize DELTA Contactor (DELTA Stage Connection Complete)
7. RUNING

8. STOP command

70
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PLC za dadiiwall z),AY19 JBY Ll

Tag name Address Type Signal source Description
Emergency %l10.0 | Digital | Selector switch $)lghall # lida
Input | (Normally Closed
contact)
PB_Start %l10.1 | Digital | Push button (Normally caal dedn )
Input open contact)
PB_Stop %l10.2 | Digital | Push button (Normally GL.;J calay) )
Input closed contact)
Overload %I0.3 | Digital | Overload (Normally | Jeall 83L) aa Lleall (Ol
Input open contact) overload
K_MAIN %Q0.0 | Digital | Signal out from PLC as | e a3 PLC 1l (4 )4 85l
output | (Normally open contact) | main el eSSl Jids
to run main contactor
K_STAR %Q0.1 | Digital | Signal out from PLC as | e Jexs PLC 1) (e )3 3L
output | (Normally open contact) star Hwy) eSSl Qs
to run star contactor
K DELTA %Q0.2 | Digital | Signal out from PLC as | Jle Jaa3 PLC 1l (0 )3 8)L)
output | (Normally open contact) delta Glall eSSl s
to run star contactor
FAULT %Q0.3 | Digital | Signal out from PLC as | e Jaxs PLC 1) (e oA 5)L3)
output | (Normally open contact) fault Uasll oLy dud Jusds

to run lamp fault
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Star-Delta Power Circuit

R L1 P
L2 p—
e STAR
3 : Contactor
i MAIN DELTA
. Contactor Contactor
1[ 3‘“ siu 1| 34 5 1# 3« 5«
2] 4] 6 2] 4) © 21 4l 6

(133

OverLo%d |
Motor Coils & Terminals
vz U R =@ Ul W
3_1' i \:Jv: 13 T emtmf@) W1 V2
Wi M ) v2 Step 2:
STAR CONNECTION
STAR Juasil) la 3 Luyesl 55000 J<&
Star-Delta Power Circuit
R L1)
S L2 p— : :
T 13— STAR
i Contactor
DELTA
Con:glzltor (;:ontactor
1‘J‘ 3{‘ 5# 1{‘ 3# 5«; 1” 3(” s(ﬂ
2| 4| 6 2| 4] 6 2 \ 4\ 6\
Islslis]
OverLoeiad

Motor Coils & Terminals:

u1 00000 uz w2
VA A TTTTT— V2 u2 L1 R emm@) U1 W2 (S R L1

WALy — W2/ V2 12 S wmm@) Vi U2 (S S L2
u1 e w2 L3 T emm@) W1 V2 (g T L3
Vi© M UV E— i

W1 \ ‘ / V2 Step 3 .

DELTA CONNECTION

DELTA Juasil) dlla b Luygl) 540 (<&
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Classic Control 3, (<&

L1
STAR DELTA
7‘_:3 OVERLOAD Control Circuit
NC No1 of 8

sorE-7

Pushbutton

STARTE 5\ \ K1
NO

Pushbutton Main

g T (:\ T
NC NO

K2 K3
NC NC

Delta Star

Al A1 A1 A1
o S R wen (5]
A2 A2 A2 A2

ON-DELAY STAR DELTA MAIN
TIMER contactor contactor contactor

ASaill flgy e ajall L. ostar—delta Glaall Juadsy Laldl) Saall gy e I ellia
L8V (gsinl) SIS oSl 80 ) gsall (o
s (b a3 Ge (STAR-DELTA) saull ik aladivds uyeSl oS pnall Jsad 50 e

—: Y sl ety sl

Main  ewdyll eSS Juads ot o )gSl yaall Lo Gy S 3 22 (e Bl (<0
i star Connection dluagill s3a ewiy Star Conductor iy ,¢Skis<y contactor

s a3 S, Delta JI 58 4< Juaing Star ¢Sl o<l ol 2 lld aay 5 star I Jae

73
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Method 1 :
7. START command
8. Energize MAIN and STAR contactor (STAR Stage Connection
Complete)
9. Wait Some Time (4-10 S)
10. De-energize STAR Contactor and energize DELTA Contactor
with Apply electrical and Mechanical interlock

(DELTA Stage Connection Complete)

11. RUNING
12. STOP command
Method 2:
9. START command
10. Energize STAR contactor
11. Energize MAIN contactor (STAR Stage Connection Complete)
12. Wait Some Time (4-10 S)
13. De—energize STAR Contactor

with Apply electrical and Mechanical interlock

(After ensure STAR contactor OFF you can shift to DELTA Stage)

14. Energize DELTA Contactor (DELTA Stage Connection Complete)
15. RUNING
16. STOP command
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PLC dawe_ll ALY ddhial) cilaslal)

Digital Digital
:I input output :I
module module
Emergency 1\1_1:5 0 =9%l0.0 %Q0.0= 0 _DEE < OAT [
PB_Start .J—._zm 1 =01 %Q0.1= 1 ID K STAR |
PB_Stop __|_,_:® 2 =9%l0.2 %Q0.2= 2 :Gj R A
@ 3 =903 %Q0.3= 3 :GZ_DLAULT
(D4 =%l04 %Q04=4[[])
(D5 =%os %Q0.5= 5[]
Overload 1\I~_:® 6 =9%I06 %Q0.6= 6 :Gj
D7 =%o7 %0.7= 7[[[]
2vdc +f, - [ M com COM '@ 24vde +), - |

Auxiliary contacts «))giSlis SIb dalal) Alall whll) alasicd die splal) magy Ul JS2

. PLC 1 sas4! Input module (DI) Jiaasyl clasg Je liagiy

Digital Digital
:l input output :I
module module
Emergency 1\1__':@': 0 =9%10.0 %Q0.0= 0 _Ddi OAN
PB_Start .J—._:® T %01=  1[[]] ST |
e ._L.—:® 2 w0 %02 2 ID K_DELTA|
sty B %Q03= 3 [[ Do
KSTARST 1} M4 =oioa %Q0.4=4[[])
KDETAST 1) B _y0s %Q05= 5 [[])
Overload NI ¢) PRSP %Q06= &[]
(D7 -o%w07 %07=7[[[}
20vde oy - T com com | [ protwdet e
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PLC J) zaliy JS&

|£3,, Properties H

General 10 tags || System constants || Texts

MName Type Address | Comment
<4 Emergency Bool %l0.0 Emergency switch (outside contact : normally closed)
<00 FE_Start Bool Fal0.1 Start push button (outside contact : normally open)
<0 FB_Stop Bool %102 Stop push button {outside contact : normally closed)
<l K_MAIN_ST Bool %103 Real status of main contactor (outside contact : normally open)
<l K_STAR ST Bool %104 Real status of star contactor (outside contact : normally cpen)
<l K_DELTA_ST Bool %105 Real status of delta contactor (outside contact : normally open}
gl Overload Bool %06 overload device (outside contact : normally closed)

Bool %107

|§. Properties ||

General 10 tags || System constants || Texts

MNarne Type Address | Comment
Al K_MAIN Bool %Q0.0 energize MAIN contactor
4l K_STAR Bool %001 energize STAR contactor
<@ K_DELTA Bool %002 energize DELTA contactor
< FAULT Bool %003 energize FAULT relay i lamp
Bool %Q0.4
Bool %005
Bool %Q0.6
Bool %Q0.7

Network 1: Motor run -to run the motor (star-delta)

Comment
o0 W0 W02 WO 6 0.0
"Emergency” "PE_Start” "PE_Stop” "Overload” TR_MAsIN
] | 1 | 1 | ] | { 1
11 11 11 1T L
koo %UDB2
K_MAIN “ctar_delta_
| | timer”
TON
Time
IN Q—
T#105 FT ET
0o 2 “ctar_delta_ 01
"K_DELTA" timer".Q "K_STAR"
A A ()
0o “ctar_delta_ o5
"K_STAR" timer".Q "K_DELTA ST
] ] |
|/‘| 11 { }
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PLC program simulation Tabil) Jiris BlSlaa

PLC dawe_ll ALY ddhial) cilaslal)

=|

Step 0 : initial state

MNetwork 1:  Motor run -to run the motor (star-delta)
Comment
900 Wo 1 402 0.6 W00
"Emergency” "PE_Start” PB_Stop” "Overload” " K_MAINT
|| RN —— [ — -
1 1
i i
oo | | o
T [ 1 ¥DB2
1 r ! "star_delta_
! timer”
i S I
! i Time 1
1
e 4in Qb----4
: Tos—pT______ 3
!
: Q02 "star_delta_ Y¥o
: “K_DELTA" timer”.Q "K_STAR"
) B A PR
i
: o “star_delta_ “|0 5
H "l_STAR" timer".Q "K_DELTA_ST
1
Vs P S
Star_delta_timer = ON-delay timer
Star_delta_timer.Q = auxiliary contact NO,NC
Step 1 : On press PB_Start (push button)
Metwork 1:  Motor run -to run the motor (star-delta)
Comment
o .0 W0 o2 Wo .6 W00
"Ernergency” "PE_Start” "PE_Stop” "Overload” "KM
] | ] | ] | 1 | I 1
1T 1T 11 1 | (S
0.0
'EQM»‘\IN TE#25_495M5
- YDB2
1 | .
11T ctar_delta_
timer”
M Son
i Time 1
1
:IN Q===
TEI0S—dpT ETH
Q02 "star_delta_ Y¥o
"K_DELTA" timer.Q "K_STAR"
/1 /1 { }
Q01 “star_delta_ “H0 5
"K_STAR" timer.Q "K_DELTA_ST
e e R

‘ﬁL}n JML&J\BJ\J?\-M\ u‘}aﬂ\)u)‘ﬂ\ a\éa]&md\ﬁl\is)aﬂ\



A da all - 4l el Aluall (uige

I=

Step 2 : On release PB_Start or timer finished

PLC dawe_ll ALY ddhial) cilaslal)

=|

Network 1:  Motor run -to run the metor (star-delta)
Comrent
40 .0 @01 402 “H0 .6 W0 .0
"Emergency” PE_Start” "PE_Stop” "Overload” K_MAINT
] | [ | |l L ] |
LI | 1 == L | 11 { }
%000
- - T#10S
K_MAIN
- ¥DB2
11 .
1 T star_delta_
timer”
TON
Time
IN QfF——
TE105 =l pT ETH— -
0.2 "star_delta_ Q0.1
"K_DELTA" timer".Q "K_STAR"
1A
% I S—— 4 P
%001 “ctar_delta_ o s
"K_STAR" timer".Q "K_DELTA_ST
| ] |
/1 11 { }

Step 3 : On press PB_stop (NC to O) motor will stopped, timer will reset

Network 1:  Metor run - to run the motor (star-delta)
Comment
400 |01 o 2 W0 6 oo
"Emergency” "PB_Start” "PB_Stop” "Overload” TK_MaINT
) - e e T
1 1
1 1
%Q0.0 H H
o ! TEOMS
O H I %DB2
— r--—- H "ctar_delta_
! timer”
I mmmm———
! ™" ToN ]
! I Time 1
1 1
pommmmmmmmmen HIN Qb----
! T#105S —lpT ETH— -
P e
1
! Y00 2 “ctar_delta_ %001
: "K_DELTA timer".Q "K_STAR
1
R [/ I—— PR -
|
: %001 "star_delta_ o 5
! "K_STAR" timer".Q “K_DELTA_ST
1
e T — R
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In case of overload: fault relay will

energized

Network 2: energize FAULTrelay i lamp

w overload status come from ocutside plc as normally close so if overload occurs the contact will open
and fault signal will cut

%0 6 %003
"Overload” "FAULT

/1 ()
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PLC & HMI asail) dakaif a3iu)

:PLC iy cilagll culig€all daafye .1

e (o Sllly lgandg pgsdialls s3sagall Ldhall 5l oSaall culagl 3 2l GaS) -
Ll il gunyll ae Lol g A2l L3l o< 44l

. &lsll @s built cle gusyll daillaey g slly DLW a8l Jlacl dealye -

- Sl Jyad) danylag COLSD Clilgs dralye -

L BHLEY) &S Juags e Sl 5LE) IS g58 o HLEY) dac) daslie -

lals Ly, @ i PLC 1) casy ol lglee (o STlly chlaY) auea Jlas) -
4] ea ) workstation deadivall clulall e 1alKWy) alaig caag o) HMISSs)
o lede n Wras e HLEY By ge JalSIb lad) (e STl ddjes
.(\J\S.u‘zf\

chlaY) paes Jie e Sl Y ol Z AN o daal) cuhla) A0 Al dealye plg -

dig) PLC 1l clasg aladiad (o DalS Jeall godiicny (goad) alaill o oo oS any -
woull alaill lasly PLC 0 saag e L3l aae Jead 4y Ao dapjhy elld
(oandll 130 Gaan 1Y) (ol allaill Jod sy Jalslly
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-

Data acquisition units bl aaead Glaa g

Digital 5,SIAll Jaly cilyaieg 8 ) Electrical Signal el <&l e iy LaY) Joaiy a8
Baagll aud Bangll sdag ¢ VLAY g ye Ll (S Allg system — binary form
daapual) dalaid) Glllal) aladng) (Ko WS Remote terminal units (RTU) saead) 4.4l
bl JS Jess Communication channel Jlail 8l ~ A5 4yl sasgll 028 a9 . PLC
AS) Agis S 5] DA o bl e Jgemnll (Sar WS L AT lSa ) gliis dusllaal
el g sk e Wbl Ja .cx Al Intelligent Electronic Device (IED)
LAalis )

power analysis & meters 5185 (MODBUS) Converter

RMU & Generator control panel iiNeeded) ] Supervisory Control and
Data Acquisition system
. Rs232 (MODBUS Converter ] -
Protection Relays Ry O “SCADA infrastructure”
Circuit breaker control unit qeosusTcee y,  Converter
or other type. (if Needed)

Collect
W] SCADA system

Instrumentation & modern Valves — @—EEQ0BUs g, Converter | Data

orother type (if Needed)

Softstart & Rs485 (MODBUS Converter Data Collection methods
«< n-ermpr!ym > (if Needed)

Variable Frequency Drive (VFD)

Software Hardware
Motor Management & Control Device —LR2NEL g, Converter |
g o other o (if Needed) OPC server, SCADA PLC, RTU, PAC
Remote I/O, IED
Electrical
InputOutput ———  poate /0 —EROEINET g, Converter
Digital / Analog g or oihor e (if Needed)
signals
NETWORK (Communication)
<l .
- »
N’ H’ T_. Distributed 1/O u H
Input / Output Input / Output Input / Output Input / Output
Digital / Analog Digital / Analog Input / Output Digital / Analog Digital / Analog
signals signals Digital / Analog signals signals
Sensors - Actuators Sensors - Actuators signals Sensors - Actuators Sensors - Actuators

IED : Intelligent Electronic Device
Most IEDs have a communication port and built-in support for standard communication protocols
Converter : Convert communication from type to another type(physical media and protocol type)

AN da Al - Al oS Dlall Guviga

=| PLC dawa_all ALA81 A dhial) cilastal) I=

88
- ﬁk;ﬂ\)\.umﬂhu\aJ\J\J\-M\uM\)u‘)‘ﬂ\awM\sﬂ:\s‘)ﬂ\



A da all - 4l el Aluall (uige
=| PLC Z\“J_‘_U Al :\,.&h.'ul\ claslald) I=

48)yally aSanl) daliil pa dadiicaall clibud) asaad clasg

Programmable Logic Controller (PLC) daa,ll ALl dualaiall lSlal) Slaag -
Remote Terminal Unit (RTU) saall udphall lasgll -
Remote Input / output signals — Remote 1/O syl z))aYlg JAsY) clasg -
Intelligent Electronic Device (IED) 4.1 4.4 <) Beay) -

lalsuy) allas (ailad

Graphical user Interface 4w gl cigal sl

Lle s Clagay ol ad) JS& 4 @llall (m2Templates — Forms e gie clils oo e

Jardg SlLall e yen Al AL (e de genad] GLELAD adi sg llull jpad xe i dos

. Functional Zone g g )il ddkie JSI aSaill aly)

555 ", e Gp s | wsw a

Al el slae 4GRS Claae
Al hadii Belqas Main

= LL

\.).-,»-

BSAT STATION WAITING WELL LEVEL > HI User: (none) 02/01/2012 105429

“ @:\LJS\JLAAHL\:J\BJ\J?\-M\uﬂ\;uﬂ\a@@@\i&ﬂ\



| AN da Al - Al oS Dlall Guviga

PLC A all ALY 48hatal) cilaslal) I=
: Alarms < a3y
ad ) Jyeasl) of Uad eyt ) Sl oo sle al€all pUail dunluld) Cilesiall (o s
OSay s ¢ status Als s aaail sale Analog clpsidl (Ao lgankn oy ¢ Juadall da s
Cdgg Alarm ISV (amje A Cus o lghaaliag GhIAY) L8lag Jeall 2938 Adjaa (e Jadial)
@AY Ul e waally dne Jalad (A aodiiially aia olgilV) gy AL gy digas
i) 2aSh Jrdiall o 1aKWY) el Sl AN Gigaa xie , Alarm List <))yl il

, Acknowledge ,lxY)

Analog signal
Value = 100%
e A ... ].. HH :high high
3
2 B A....}---1-. H:nigh
>
|- st 2| ®
& E £ 1 Normal
) 2zl 2| S
@
E .
2 N EEEEEEEEE ".... seadas LLOW
efbeccacancnncnas ". "LL:LOWLDW
Value = 0%
SCADA : Alarm status

Cm ol
ol Adime e ol peS e 8 b ¢ allail) (ks Giaal dlee g) s :Event il
bl Bacld Jals adabs S event s oay @lld (<8 (User login) aadiuae Jsia

5Ly o haall cilile Biha dayn 52L5) Jie Lo ASGe of IS 2gag e e @ Alarm Y|
oI G ISl g Gaa I IS ey (&) L Adcaall L Glaly Blis A

Trends 4t &l gal

A 5 ¢ IS Al 8 Alledlly dagal) gl (he Trends dslul) agell e

X= s Bale (05K Y, X il pesy S8 o Alassall Gllall 5l gl derdinall Jilussl
oebdll Bgal ad e iyl dijpea pmra el dad g8 Y-AXIS jsaags TiMe (el s axis
Ay sy ¢ langll g Claeall Jirdn (g o) Apee ol ¢ JUacYl a5 clasgll ¢l
sl in-Real time sl cagl) 8 Lol Gabaiud o5 WS ¢ aaly ciy 8 e Sl asy 0o S
. historical values dalu 4334l bl (aye S

‘ﬁ:\k‘jﬂ JML&J\@J\JY\-@;@S\ &J)..Al\}k_l).ﬂ\ awa.;a.a\sl\r\s‘).ﬂ\



AN Ga ol - Al Sl Aluall Ludigas

=| PLC Z{M}ﬁ Al w\ GlaStaldl I=
die Aald ey jlasly JelS USas el 2 o) conag, Aadagll o2 datiaall 1SLY) maly st
Caillagl) oda alatid e sl Greadied) canyd Cing WS, dale Ay 1KLY dakal Dl

WTP - Treated Water

1 | 1
{120847 1430 1120592 9900 W22 150

110817 1600 2 12 1500 12001 o0 102 050
| VTG00 SARSS [ 20ms [ 2mours 1 33 iowtes | TV 1 DRSS
Al J ] ]
C | Ywabie Variabie desrpton Mrenur oo Mavrum soe Curper >
LFmrnuru\'u»lMu\c 3 [WTP Terated Water Pumsp P201 Ren St [0 2 | El
2| rpeRaIPS TV P dumaand ALWTP Teeated Water Pumo P62 Run Suc.. |0 12
szpzumn'iun 3 % | WTP Cleartien Leveim) o la 3
4 | imrpionersta 2 [ WIP Lowee Res Levelim) o G 3
.‘,Hf‘"’"‘"“"““ﬁ T L. l
¢ | lenpuviorsrsuty % | Water_Tressment_Plars_U¥_31_lotensity |0 e
1 B rcL AvALYZL 1 | Cenerption 0 2
] L] |
l Seant [Cotemtor c22 =] fesiorn = Ens [Cecomeer 1012 =] [z _-;J,'

Reports sl

sty ¢ lelb o Leian (Ka ol Aa 8 clla) Zha) 5l g 1wy alas Ciillsg aa)
S function Jlsall (e aall 4 axdis g alfie (S8 clilul) (oape JK&T e JS8 e le
olaall LaaS ol (AL g Aalal) DUl ol oz V) e e ¢ cme JSE p)lall z )AL mand
gl lan gl 5eliS daaty daelall Alaall gk b aclud g ¢ datial

slae) 2 Al g6l e ety Llall 4pla¥) cllalid) Je mpall 8 jlall oda aadidg
nre oM o) bl Blasy slaad) Jal ledle

Recipes <l gl

g et o Gl paiall (e degene 4 Cile e Bl oAy MSWY Al iLilkaly Ciillag sl
landiy calalall oda L) Ay, Baalg 48 Baaall bl docliall Lleal) Jurdil load ghuas
o e Al Glileall dage daalagl) 2da G609 ¢ 2 Laid Lgal) Jguasll Jigustl Rename

S AV eleall (e ddlina culyiiia 4l elga JS () G iilsall culeliall Jie batch process
JE dasee e o (Jha ¢la) ) Jsasll tray and error Waslly Lyl dplee ) zloas A
salely Lusgil) allas of sluall ilans 8 Juestl) sl Jascal lyuiia 4 recipecile doe (Ko

91
- @:\LJS\th\aﬂbJ\JY\-@;@M&JM\}U)ﬂ\aMM\A}\K‘)ﬂ\



AN Ga ol - Al Sl Aluall Ludigas
=| PLC R“ﬁﬂ Al w\ GlaStaldl I=
Taa 535 ) Jyeasll Cila ol cliill JA) Calag Cavall 4 sall Cayeall cillaaa 8 slaall
¢lal Juail f Default values \gb ailal) adl) ) 2Uaill ciiie gaes salel (Sas 13gas . 1305
Nl 4] Jgeasll

SCADA 1<) alkii cjsas

(Apbaling dadd)) hlayly bl e 5 A g daladl) e 50301

e e S 5 dbgh clilied Gl Ji8 e 508l e

i 3aly xge e ol 5 Ol (8l O (Raally aSaill) Ll e alail (Sas @

Ay 9y IS Gkl 2o JelillOperator Jadll (Sa @

Al e 5 RS e s Lew AL o € e Anayy 5 aaes (Ko @

Ao Jgass Lo (Alelil) Zon Apages) ypemy il S A0y

dhally  WSanll Glasg process variablescillaall  Cilpxie  Joaes AslSal @
.(PLC,RTU,IED...etc)

cxy oo e sinall Goeliall cilleally YY1y cilaeall 8 48)allg Sanll 401<0) @

Bagana AdlSH g larw g (8 alind) 2T aay Joaail) g AiLaY) Alggu @

inalio dea bae ) IS dogllaal) adl) 5 (a3 Trends 4y agw) asead 40lSs) @

Al Jeew Lae clLY) (3 shad s ol Alarms ) Al Jadial) 4ns 40l @

o Cpeatiicealls Lalall Clelay) delie Jew oo Events GVl S Jas 30l o
o)

. (Real time values — values per time stamp) \gigas g an Slikall 335

I ay Lgile s Asgas o ULl o Abils 20 (A0 5 Janest 401Ka) @

Lgie bl 4S5k g3l Ayl Reports ylal) Jee 405Kl o

Database system & third ) dabaall dusulall / dowagell daal) ae Jalsill (Ko @

.(party software

92
- @L‘A\Jw:\a\u\aJ\J\J\-@A\uM\ju‘)‘ﬂ\aw:\mﬂﬂ\:\Sﬂ\



AN da el - Al sl Abuall Guvigs

=| PLC R“}ﬂ 3.1,1135\ @M\ cilastald) I=

i el

GIZ Al g g pdiall A4S jLiay J oY) sl dlas) a8 o

Cs Bl AS Lia g @

B e i jua 48 4 G aal Ll [udiga >
Bl aua Ui pa g ol AS i Wik ey L) /udiga B
4 S e e 4S8 )4 il eyl fudiga >
BN oLy A4S i teaf L WA/ utiga

BALY aua U jua 48,4 o) B [oudiga >

4 S s Ui pa A8 )l el 3 o Joutiga
BN s i jua 48 54 Jpaiall xe o /uaiga B
Bl (s a9 olua A8 4 i 33, teaa fudiga >
BN s i jua 48 54 G Abaa fpudiga >

5 ALA olya 4S5 daal cpal da g futiga >

Aledal) aa Ui g ol AS i Jgall v g/ putiga >

93
- g.\k'“ ‘53\ Jw dalall 'é)\d?\ - x’AsAM &JJ..AS\} k_l)..ﬂ\ al:ml 3..44\31\ :\S)JJ\



AN da Al - Al oS Dlall Guviga
=| PLC R“ﬁﬁ Al w\ GlaStaldl I=

V2 cyaalillai e

X\ || Z\SJWAQ

6 aS1) B_ALAIL (i) slia AS L daa) L AMA /uaigall >
5 AL aal) G pall A8 44 A Al Ggan [ putigal) >

A AL el il g ) olia A8 4 JLA) Gagall 26 g 3le [ puigall 3>

A lgBaly auall i puall g oyl olsa 4S5 s 33 Agkae daas /(puaigeall )>
AlgBally aal) i puall g il olia A8 4 5.9 ) dana dana [udigal) >
AdgBally aual) Ui pall g cpdl) olya 48 A rlla dana /(uiigall 3
Al aal) Cipall g il ola A8 44 58 Olaay A /outigal) >
iy g o (ol il g ) slia AS 4 1l ve e Jile [ uigall 3
A NSl ) olia AS 44 b e cpal) sles/ udigall 3

s O S Uil g3 ABN ) AY) g Gaeadil) Jlas | cuas 930

sl Uiyl g o i) olal Audagll) As il s ghddal) dana oMo /ALY B>
saal) G all g i) olal Azaydl) AS il Aran 3 gana / bl 3>

(QR) _sall goauay a8 (5 gl g a0

-..-:

n ﬁk}\)wr\a\:ﬁ\aJ\J\J\-@;@S\&JM\;UJﬁJ\aM@N\Kﬂ\



