— Iq“n*tjulﬁwn(lhlk; Lo C contyolle 75

Tt s Q compuley based contyolley +hat rs
Used 10 sequentfally scan +he Tnpats to
ddeimine thety valde and accovdingly it

activates the eutput channels depending on

nput state and prograrnming softwaxg.

Pl e ot programming | e
softwaxe i

i SHI
..... — S VLS L Y S N Sl . el ————

3| Pv0ocC CSSOY fo

CCcHa [

|

2 Dekd s sinihiiieos  OAPULE

module

Diagyam abole shows the basic strackdve

of the progvammable logic controuex (PLC)

odules, pyogrvamming sofHtware and the
_PYOCeSLOY . Main diffevence hetween ¥he PLC
and the computey (s that while computey

|
|
|
|
|
|
|

s o sequential device os tk evaluates ecach

Yung of laddey diagvam one- by-One. A {
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qenesal descxiption of +he PLC@n bhe
QNN '-'T\k.] (lr‘g('-t,f‘f)i'an v S fmpc\”t‘ﬂ.ﬁt
conatttuents ag shown helow) -

3

K@ PxocessoX ‘s a wmicvocompotey thatcan
h excecute QA pyogyam tC pevform the
opevations specified in the ladeley
dfagyarmn . T+ pexy foyms avtth metfc ond |
logic cpexatons on (nput Navetable data !
- and derevmined the prcpey state of the
- output vaxtables.
@_Ihp_udr Mc;-__clLL_Le e peamtnes the gtate of
~_physical sottees ond ethey tnput dewseos
and pUt HhelX state tnte o fovm Ihat
s suable foY thnhe pPyocesgoY. T & switch :
1S closed Pputts 110V ac and of open it
~ s 0NV ae. The Tvnipdt module Ce:h\t{w{-i s
his Into 1 oy © state Tespge_-{-{\iets. .-

@ Cutput Medules supply ac poweyto
exieynal dedices sueh ag motor, LiFhtS,
soleneids as ~vequived ™ laddey dtagvams
Intevnaly +he sutput module acce Pts
O © oY 4 Ayom the pryocessey and WIS
*this 40 +uUrn omn/oRE p_ouhéw Lo-n;twl_
dedice oy o solid gtate veldy.,

.
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—  Opcxation of the [LcC

————

The opexQtion of the Piegyammable legic
contyelley (5 s not simulttanecus fox thne
Laddes diagvam noy Continuous Qs ot (s

Fov the vwelay sequiencess. Heve the PLC
cpeyates in twe main modes -

@ I/O scan mode o0 AKRS -k'he ptecessm updctte

ata "t-LI”T\Q T\r\e +{mne T'E,C‘UJ.T'E.d -Fo‘x +\'\15

O Eiecuhor\ mode MQK@S 'Hn:e JDTOLQSSG"( 1-0

edaluate each xung ofrthe \adeley di agmm
v oo ge.qu.o,ni{&\ onanngYys AS. O Tung s |
_eNaluated Hhe Last Known s+ate of eo.o_h i

cwitch s congideved . At the end of +he
Ladde~x diagiam the :t/o mode (s er\'l‘ﬁﬂd
ogain and all the ou+pu-.t deutces pw\uded

Wwith the oN/oke gtate detexmined frem

exccution of the Laddey diagram. Al the
Tnputs ave sampled. and the execut{on

-

_mode wil staxt again. eny #= ]

et e e ———
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— 5% Pxogyamyning 'i-'\"IE pLC

e— .

Methods of pyogvamming the pLC canhbe
Afscuased Uging +ne s¢an e, pyogyomming
aatt, PLC netoviks and Q.AM/RDM."

¥ Scan AmMe S +the Hme _T}quf"r_-ed fov 0NE
¢ T/o scan anch ey ectL HON

cemplete cycle © 4
d. The

and depends on the PYOCessoy spek
length of scan HMe contains the nput
LI, ol bpUt e Ci_r}ol ey geekcon Hme.

% Programming UNikt s on extex aad
eleotronie package that I8 conneeted.
to +he prograrmwnable controlleTs “when

L progvarmm ing occurs: Tt allows ‘npwt
!g“F o PTQ%’(ﬂm in ‘_lClCl_cL_Q'i d_fasam@sxjmb@ls.

% Modern plants empley comnputes netootks
L40 Uink  PLC'S and eothex contvolling
atdware ia  eermmunccation Netwovks.
They pevmaly use LAN ey Proftbus.

Sk RAMV {s uged og temporvatwy vnewmo¥qd FOV _
ladder diagram progvam resttng and
evaluaken , while ROM 13 useokts StOTE
1—_&_\__\4;_ pPyogyam once £+ has been ol_e_bUgSSQd",_.'

a
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- Add‘w%‘ﬂntj and (nteypretation

¥ The addiess designation depends Upon e
type of pyogvammoable Contvoudey: Some of
controlleys May yesevie ceytadin add~vesses

foy physical T[o deuices, othex addrwesses

{101 ~softwdxe ~control 'n’@\a_-ds.,

71‘: I\:\ Q- ib’hkd&t(,(ll dmg-mm the 3‘6‘“\\30‘ ’FO“’“ -

NO (‘.c:ﬂ‘bcltt fnafcates o nnxmaua open
contack thtough which cuwen‘c cant flow

unless +he contact nas been closed. Tnihe
Cage of welay, +he cofl must be E.ﬁﬁ‘(%t&.ed

and fox @ switch the contasts are pushed..

l_,_

* .0 p‘(ﬂﬁj‘a‘;ﬁm{d &L&gmm "'r\"lQ agmbq}_—%«{
o NO. contact tndi cates ¥nat *he dewece
Sheuld be ‘ntex¥preted as FALSE if contact
is 't‘_Q;S’ch\ and found 1o be Open and TRUE
6k S found o be elosed s

¥  Foy +he p10310mm{d ddoxgmm T‘J-ﬂ‘-'ﬂ +h€ 07“*‘ L
oY OFF gtate of +the cu-L—PLH: o f the TuUng

ts detevmined by tesdng +ne elements of
-Hr\e <Uung fov TRULE /FALSE condi¥on.
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—a pPLC c.cruvawrc functfaons

— = R —

_— = = = e - o

Meodexyn pyogryaromahble \eqic contrellexs
hauve many funckons treapltemented 0
Ahe seftwoxe asgsocfctted wWith pyoesSsoY,
W most cormmon ones being -

@ CounteYs axe Pﬂrogmmm{d__f:tlpc{_{fﬁﬁ__'{‘hat__‘
Cottnt oy fneverment exlewy +Hvne traput
changes fyem falge 0 tyue . They hade
two tnput \ines for count and yeset aru:l

hate addwess and preget No.of counts.

proutdes delay tn ladeex diagyam ¢ and A

spectfies pesiod of +Hfme some opexotion
NORto taste \wWhen ackivated T begin to
atcumutote Hme T formn of LICKS. They
haue two inpat - lines Fox yeget and enable
and contain address and preget numbe Y.
-Dfaq-mms of both axvye shewn below ;-

@ T\T‘C‘T’ETS g a ?Tugmmmaﬁ -FthQHoﬁ +hat |

o b

—

CTR - TIM
QuT ENRABLE G\:JT_ B
ADDRESS [ 3 T —— | ADDRESS | 4
COuUNTER] - |TweR ;
- —_— ——— ——— _ﬁ
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>  Loddoy diagram veprescntat (on

——

Laddey diagvam is A schematic ‘i‘ﬁjpe-c{v Q
Ve PIESLOTA{ON of Ane navdwaxe cmd O w
conneckion Aot descyibes +he av.qLLenHal

ENENTS  of +hat Process. T+ (s called 2o

becquse +he N ToU s civeait tLQﬁ\G.ﬁTS ave

conmnected lf\ia*\'uud acvoss the powes

supply Line , with each pamuel connection

caued as a4 ¥ung on +he laddeY. Folowing

ave the elements of +he laddey diagvami-

K | Relays :- o
L B £ ﬁepxesented oy cwcte ctrd
J;dt&ﬁ-h(:t*ﬁd QA8 *the CR . tontacts foy that

L‘Gemg Wil - be o ithey, noxonauy ocpen oY e\se
pao¥mauy clesed (NC).

e s ]
I

<R f——— Cont'tm Relcu_.i

L - '
Al — A -
NO S NC
! S u‘TR p—— Trmey Relay
B =
NO
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¥ Metoy and scolenord -

-— - —— —

Hese 4Ve metoy (5
tepvotented by a covcle Wit 4he symboa
M onatd e while the golenotd wses the
symhol soL. Tt could he a sclencid to
cpen a flow walve oy mMOowL matexsdl
off conueyoy heltkt ox othexs.

—@— Mo toY 3

/\/ gclenql’d_ | B |

SoL

X L,fab;‘_c_éj. tial | cencitintioill 3

‘_‘- <

~They are used as tndicators
ro give nPformoation to the opevyators
‘obout +he state of +he sgstern . colouy of
light (s tndicated by capital lettew tn
+ne ceyele wwexe R denotes yed, G s fov
gieen, A denotes ambex and B fovy blue.

% Red Light .
Blue L_t‘sht____ | . 3
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*‘ Sand vAC \":[ > -

Diagyam belows shows Ane
aitderenl 4ypeg of push bution swtdneg.i-e:
womentany actfon swckth, phaygsical umit
switth | pressete \tmit swilth , tempevatuye
LM T s itch oy Lewe) L™ switCh - They
mMay be eithey MO/ NC types

_i_ L - -l =

TS 8" —-—-DJ_G-—— push Bu.tton |
P By PB:L

| _‘3‘\0 T _—0-==:|-O—-— Ph%s-.tﬂ.\ le\'t

' LS4 LSo
o— T OTO - pvessdie Limit
; r__.__PS.I__:_x____'ﬁ—__ﬂ;_ i
4&1&\ '—CTE!'O—— TQmpP.TQt-U“fQ l_u‘f\t’t
TSa -
_oz\ v [ © LE\in Ltmr'f
LLS 4 - LLS 4 e e
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— Laddex rlfnngnm ex arn ples ﬂ

————— ——— — ~

¥ Drow laddes diagram +hat ceatd be used widy |
conveyoar hett which s ased o move rtemg \,‘
o workstation. Pyesence of the e of +he ‘
wevk station s detected by hweaking contact
QcrNated by beam of (fght 40 pheto Senscy.
Theve 4 steps €03 100 sec For AN ppevatfon o
be pevformed hefove movuing on/oBE +he
Condeyox. Motey fov the ber ts stavtec
by nevmaly cpen stavt switth ond stopped

-

"By neymally closed gwiteh., - -~
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Develop the pnysical tadden diagrom fov &
metor with Ane follewing ;- NO Stant butien
N stop budlten , Yhesmal ovevlcad Limret
swilch cpens on high tempevatire, gieen

Light when ~unning, ved foi1 ovesload.

L N
PB, PBq

—0 C 0 | O CR)

i S CR1 ___I_i___ } —_— _ S,
- 1B - R

o Jery . CRz
|1 [ |

) [ A B o
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*(_

T the taddey diagyom tvhe contrvol yelay

W hen tuyned oN the tank of diagyam

alte ynately £0s 10 (eve] L and then wicl) )
erapty O Level E. The quoittches activated _.
on yising level. Both No and MNC type of :
connections ave auvailable fox the _1{-\(-01 4
switthes and oN/ofF push butteng. bevelop

prysical diagvam foy the system-

POV IPLRTIR g s W

eRy s the main selay while otheY P

contrel Telays cRp and cRa ave uged®

‘activate +the gelenords Vin and NoeoT
e g pectiNely that control Tnlet cunol ostE{:.;
fqatdes . Heve we assume that enly one

Jdalne s on ata Hme. - ,J
- —4
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Pe, PR2

—.{H O y @
CR1 CR~ LL\
| :
) - B NN
Ry CRyL
- — —tpr AN |
, T CR3
: > —bLE‘_ e __\,7)
CRy  CR3 . o
I /\/
1 Vet s _

_DE\lelOP Jr‘ne phgsu.oJ Lctddms d:qgmm Pm.’
the folowing pryocess: Showin N -H:\E__

. figuve below, £oaffll tank AU Level A b:!
\mue A, £l tank to lelel B by \alve B,______

stavt eu_i_—l_ﬁ_‘\i“_(_,_hg:at and sHY fov 5N
and open output \ale € until +he
empty switeh engageS. oo

R —
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