
NEAR EAST UNIVERSITY

Faculty of Engineering

Department of Electrical and Electronic
Engineering

REMOTE PROCESS CONTROL

Graduation Project
EE-400

Student: Ömer Akkanat ( 2001366 )
,,

Supervisor:, Özgür Cemal özerdem

Lefkoşa· 2002



TABLE OF CONTENTS 

I
ACKNOWLEDGEMENT 

II
ABSTRACT 

INTRODUCTION 
m

1. INTRODUCING THE PLC 

1.1. What is PLC ?
1

I. The Central Processing Unit
1

II. The Input/Output System
1

1.2. Inputs And Outputs
2

1.3. Control Programs
3

1.4. How PLC Work?
4

1.5. WhyUse PLC's?
6

1.6. Capabilities ofthe S7-212 CPUs
6

1.7. SIMATICS7-200 Quick Reference Card
13

2. PROCESS 
2.1. Introduction

15 ·

2.2. Parallel Port Controlling program
17

2.3. Electronic Circuit •
17

2.4. ServerEnvironment
18

I. Direct
18

II. Modem
18

Ill. Network
18

IV. Internet
18

2.5. Communication and Client Environment
19

2.6. Connection for Chat
20

2.7. Process and Alarm
20



3. PRODUCTION UNIT 

3.1. Introduction to the Production Unit

3.2. Air ventilation fan

3.3. Silo 1.
22

3.4. Silo 2.
22

3.5. Nylon bag production unit
23

3.6. Sensors
23

4. PORT CONTROL UNIT 

4.1. Parallel Port Control
24

4.2. Port Register
24

4.3. Parallel Port Control Circuit (PPCC) 25

4.4. Parallel Port Control Program
27

5. PLC PROGRAMS 

5.1. Introduction
61

5.2. Ladder Diagram
63

5 .3. StatementList
77

.............................................................................................

CONCLUSION 
84

REFERENCES 
85



ACKNOWLEDGEMENT 

First I want to thank Mr. Özgür Cemal Özerdem to be my Supeıvisor. Under his

guidance, I successfully overcome many difficulties and learn a lot about PLC with EE

470 PLC course. PLC depends greatlyon technology. In each discussion, he explained my

questions patiently and answered my questions quickly and in detail. He always help me a

lot either in my study.

Thanks to faculty of Engineering for having such a good computational environment. I
want to thank all my student friends in NEU. Being with them make my during educational

in NEU full of fun.

I also special thanks to Mr. Aziz Zenginses with their kind help. I could successfully to

perform computational problems. He alwayshelp me a lot either in my studys

Finally I want to thank especially my parents. Without their endeless support and love for

me. I wish daughter in the heaven be proud ofme.

I



ABSTRACT 

In this study, a system of Remote Process Control (REPCO) via telephone line with

modem, network or internet is introduced. Minimum requirements to use this system are

two computers: a server and a client connected through modem.

In this environment, the role of the server is to control the process via some sort of

controller device. On the other hand, the client is to convey the control related commands

and messages of the user to the server. Therefore, as long as there is a modem or network

connection, the client can be anywhere.

In our research, we have used a Programmable Logic Controller (PLC) to transmit the

equipment's data to the server computer and control the equipments by executing the

commands received. In our approach, the server will process the incoming equipment

related data and will send them, along with the associated screen snapshots, to the client.

Server will also transmit the user and/or client-originated commands to the PLC. The

fundamental idea of getting data and screen snapshots from the server and responding by

sending the required commands will allow user/client to obtain the control authorization for

monitoring the process remotely. Although the scope of this experiment contains a small

infrastructure composed of one process, one server, and one client, the proposed method

can easily be adapted to systems in different domains.
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INTRODUCTION

The rapid developments in electronics have unstoppably revolutionized the Internet

technology in recent years and have become a part ofdaily life, bringing in everything from

Pampers to programmable logic devices. The rising usage of Internet has been

complemented with developments in communication technology.

Fig.1 Siemens S7 CPU212 PLC.

Moreover,Networking technologies start to invade the home to carryphone signals and TV

programs, link computers and peripherals, and tap into the Internet (Data-Ray, 1999aand

Dutta-Ray,1999b).Theserapid developments show that Internet based systems have had a
huge role in home and business solutions nowadays and will have more in future.

Therefore, many software developers-have been forced to find ways of developing systems

more quickly than ever before.

Internet technology allows companies to overcome many of the physical constraints that

often prevent them from doing business in distant markets, which means that an a

commerce market is fundamentally global (Choi and Whinston, 1999).Communication
Systems for Next-Generation Remote Education Using Asymmetrical Satellite and

Terrestrial Networks (Yoshida et al., 1999) are a few examples of applications on Internet.

Besides, in a recent study, a number of researchers (Mccalley et al., 1998)explained that
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Internet technology provides a way to power engineering educators globally to combine

their efforts in increasing course development resources.

For years research has focused on ways to allow remote access via standard

communication. With the growth of Internet, one finds more and more devices such as

coffee machines, telescopes, manipulators, and mobile robots connected to it. Open Access

to a Mobile Robot on the Internet and Mobile Robots in Public Places are examples of

remote control (Saucy and Mondana, 2000).A Feasibility Study for Internet Robots shows

that controlling over Internet is becoming widespread.

The issue ofprocess control has been effectively instrumental in raising the productivity in

industrial automation for years. Remote control ofprocesses is new era and only supported

by a few companies, which are the giants of automation industry. Our proposal is also

related to the control ofindustrial process with the exception ofInternet.The idea proposed

here comes with industrial automation for accessibility and controllability from anywhere.

The goal of this study is to discuss the details of the system that can control an industrial

process over the Internet or modems with telephone lines. The remote processing has a

bright future, especially in the companies with many branches where electronically

controlled machines are deployed as a part of the workforce. While a computer connected

to the automation devices can control and take data fromprocesses at a production unit, the

operator can process the data according to the rules and regulations and then issues

commands necessary to control the sysıem.
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eyboard, and scree

.ıtillty at the client user.

Table 1 Characteristic differences in remote processing.

Technical Approach: For simulation purposes, Siemens S7 PLC process controller, shown

in Figure 1, is used to control the processes of the equipments, and to bi-directionally

communicate with the server. Additional tools are also developed to maintain the process

control dialog between the server and the client.

Although some features ofour method are similar to the methods available commercially in

the industıy, connecting to more than one process without using a web server is the unique

feature of our approach. In other words, as far as monitoring and local control are

concerned, the architecture ofour work can be compared with the following softwaretools:

WinCC from Siemens (Simens). For the remote control, the comparable software is

PcANYWHEREfrom Symantec (Symatec).

Also our proposed monitoring and local control section will display a behavior similar to

those mentioned above, the substantial difference will be in the remote control section as

shown in Table 1. Therefore, we believe that the proposed work is an economic and useful

solution for large and distributed companies, and workshops, which have to work together,

even for institutions having health-critical or hazardous jobs.
The Architecture: A computer connected to the automation devices can control and get

data from processes at a production unit. In the REPCO environment introduced this
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process is done using PLC connection to a server, which can be controlled via telephone

line or internet by a user who is fur away fromunit, as shown in Figure 2.

The REPCO environment can be technically decomposed into three parts:

I. Process

IL ServerProgram

III. Client Program.

The high level functional flow ofthe system is shown in Figure 3. The server softwarepart

is designed to handle three jobs. First it establishes a communication path with PLC.
Second, the server maintains a smooth operation and records process related data.Lastly, it

communicates with the client to obtain the process data and the server screen, according to

which user commands are fed to the server. The communication between server and Client

is handled through the use ofWindows Socket, which supports TCP/IP.Note: Since HTTP

and HTTPS1 protocols support only the connectionless communication, HTTP and related

protocols are not considered at this stage.

~
Network

Serial port
Or

İnternet

Fig. 2 User process connections.
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1. INTRODUCING THE PLC 

1.1 What is PLC ?
A PLC (programmable logic controller) is a small industrial computer which originally

replaced the necessary sequential relay circuits for machine control. The PLC works by

looking at its inputs and depending upon their state, turning on/off its outputs. It contained

a program which executed a loop, scanning the inputs and taking actions based on these

inputs. The user enters a program, usually via software,that gives the desired results.

PLCs are used in many "real world" applications. If there is industry present, chances are

good that there is a PLC present. If you are involved in machining, packaging, material

handling, automated assembly or countless other industries you are probably already using

them. If you are not, you are wasting money and time. Almost any application that needs

some type ofelectrical control has a need for a PLC.

A PLC, basically consists of two elements:

I. the central processing unit

IL the input/output system

I. The Central Processing Unit
The central processing unit (CPU) is the part of a programmable controller that

retrieves, decodes, stores, and processes information. It also executes the control

program stored in the PLC;.s memory. In essence, the CPU is the "brains" of a

programmable controller. It functions much the same way the CPU of a regular

computer does, except that it uses special instructions and coding to perform its

functions.

The CPU has three parts:

I. the processor

II. the memory system

III. the power supply

1



The processor is the section of the CPU that codes, decodes, and computes data The

memoıy system is the section of the CPU that stores both the control program and data

from the equipment connected to the PLC. The power supply is the section that provides

the PLC with the voltage and current it needs to operate.

II. The Input/Output System

The input/output (J/0) system is the section of a PLC to which all of the field

devices are connected. If the CPU can be thought of as the brains of a PLC, then the

1/0 system can be thought of as the arms and legs. The I/O system is what actually

physically carries out the control commands from the program stored in the PLC's

memoıy.

The I/O system consists of two main parts:

I. the rack

II. 1/0 modules

The rack is an enclosure with slots in it that is connected to the CPU. 1/0 modules are

devices with connection terminals to which the field devices are wired. Together, the rack

and the 1/0 modules form the interface between the field devices and the PLC. When set up

properly, Each 1/0 module is both securely wired to its corresponding field devices and

securely installed in a slot in the rack. This creates the physical connection between the

field equipment and the PLC. In some small PLC's, the rack and the 1/0 modules come

prepackaged as one unit

1.2. Inputs And Outputs 
All ofthe field devices connected to a PLC can be classified in one oftwo categories:

•
· J. inputs

II. outputs

Inputs are devices that supply a signal/data to a PLC. Typical examples ofinputs are push

buttons, switches, and measurement de-vices. Basically an input device tells the PLC,
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"Hey, something's happening out here ... you need to check this out to see how it affects the

control program.

Outputs are devices that await a signal/data from the PLC to perform their control

functions. Lights, horns, motors, and valves are all good examples of output devices. These

devices stay put, minding their own business, until the PLC says, "You need to tum on

now" or "You'd better open up your valve a little more," etc.

There are two basic types ofinput and output devices:

I. discrete

II. analog

Discrete devices are inputs and outputs that have only two states: on and off. As a result,

they send/receive simple signals to from a PLC. These signals consist of only 1 'sand O's.

A 1 means that the device is on and a O means that the device is off.

Analog devices are inputs and outputs that can have an infinite number of states. These

devices can not only be on and off, but they can also be barely on, almost totally on, not

quite off, etc. These devices send receive complex signals to from a PLC. Their

communications consist of a variety of signals, not just l's and O's. Because different input

and output devices send different kinds of signals, they sometimes have a hard time

communicating with the PLC. While PLC's are powerful devices, they can't always speak

the "language" of every device connected to them. That's where the I/O modules we talked

about earlier come in. The modules act as "translators" between the field devices and the

PLC. They ensure that the PLC and the field devices all get the information they need in a.. '

language that they can understand.

1.3. Control Programs 
We talked a little bit earlier about the control program. The control program is a software

program in the PLC's memory. It's what puts the control in a programmable controller. The

user or the system designer is usually the one who develops the control program. The
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control program is made up of things called instnıctions.1nstnıctions are, in essence, little

computer codes that make the inputs and outputs do what you want in order to get the result

you need. There are all different kinds of instructions and they can make a PLC do just

about anything (add and subtract data, time and count events, compare information, etc.).

All you have to do is program the instructions in the proper order and make sure that they

are telling the right devices what to do and voila! ... you have a PLC-controlled system. And

remember, changing the system is a snap. If you want the system to act differently, just

change the instructions in the control program. Different PLC's offer different kinds of

instructions. That's part of what makes each type of PLC unique.

However, all PLCs use two basic types of instructions:

I. contacts

II. coils

"

Contacts are instructions that refer to the input conditions to the control program-thatis, to

the information supplied by the input field devices. Each contact in the control program

monitors a certain field device. The contact waits for the input to do something in particular

(e.g., turn on, turn off, etc. this all depends on what type of contact it is). Then, the contact

tells the PLC's control program, "The input device just did what it's supposed to do. You'd

better check to see if this is supposed to affect any ofthe output devices."

Coils are instructions that refer to the outputs of the control program that is, to what each

particular output device is supposed to do in the system. Like a contact, each coil also
"'monitors a certain field device. However, unlike a contact, which monitors the field device

and then tells the PLC what to do, a coil monitors the PLC control program and then tells. ~
the field device what to do. It tells the output device, "Hey, the PLC just told me that the

switch turned on. That means that you're supposed to turn on now. So let's go!" In PLC

talk, this three-step process ofmonitoring the inputs, executing the PLC control program,

and changing the status ofthe

1.4. How PLC Work? 
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PLC works by continually scanning a program. We can think of this scan cycle as

consisting of 3 important steps. There are typically more than 3 but we can focus on the

important parts and not worry about the others. Typically the others are checking the

system and updating the current internal counter and timer values.

CHECKINPUT STATUS

EXECUTEPROGRAM

UPDATE OUTPUT STATUS

Step 1-CHECKINPUT STATUS-First the PLC takes a look at each input to determine if it

is on or off. In other words, is the sensor connected to the first input on? How about the

second input? How about the third... It records this data into its memoryto be used during

the next step.

Step 2-EXECUTE PROGRAM-Nextthe PLC executes your program one instruction at a

time. Maybe your program said that ifthe first input was on then it should turn on the first

output. Since it already knows which inputs are on/off fromthe previous step it will be able
to decide whether the first output should be turned on based on the state ofthe first input. It

will store the execution results for use later during the next step.

Step 3-UPDATE OUTPUT STATUS-Finallythe PLC updates the status ofthe outputs. It
•

updates the outputs based on which inputs were on during the first step and the results of

executing your program during the second step.
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1.5. WHY USE PLCS?
The software advantage provided by programmable controllers is tremendous. In fact, it is

one ofthe most important features ofPLCs. Softwaremakes changes in the control system

easy and cheap. Ifyou want a device in a PLC system to behave differentlyor to control a

differentprocess element, all you have to do is change the control program. In a traditional

system,making this type of change would involve physically changing the wiring between

the devices, a costly and time-consuming endeavor. In addition to the programming
flexibilitywe just mentioned, PLCs offer other advantages over traditional control systems.

These advantages include:

- high reliability
- small space requirements

- computing capabilities

- reduced costs
- ability to withstand harsh environments

- expandability

1.6. Capabilities of the S7-212 CPUs
The S7-200 family includes a wide variety of CPUs. This variety provides a range of

features to aid in designing a cost-effective automation solution. Table 2 provides a

summaryofthe major features ofeach S7-200 CPU.
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2l'.!0 n:ıQ lll.'l~·nnmı. [n~,·

"lmiı.ı
, 1 nıin

• 4 ınA ıniııi.nıum
illi SUl;C

'VIX. I rnA

0.3111smı,ıxiı:uıun

srm VAC. ·ı ınin

PITTl'rr Supp.ly

Vcltagr!li·.qıı.mcJ mnııo
lnpal uırrı:ııt

ll"illdup tiııı

lntıl$1ı eau rrenı

11usi.n,i,\ (lm11°n.~p.l:ıcı.ıabL

• V OC ~urrcul

r~uınıeıl

IUpplelııoisa (< 1 iJl'1.,tılı·ı

24 \"l)C a:vailibl.ı cıım-nl
Shı:ııt c:ircn il cıı mrnl liıuil

l,olaled

4 \,'.,\ IJpical, CPU ı:ıııly
'IJ 'ıı~I\ rımxim:ıım "lo:ıd

20 ms rni 1tiııwm fmın
24VAC

20 A paıık at 29 VA

2 A, 2.50 V, Nlow blı:ı•,

260 tnA ltr CPU
340 mA lor cxp:H1,iı)n I

Yes. Trıııısii:ıımır, ,c.
I ıniıı

peak -iı:ı-r,c.ık: nı:ı~mıllll.

ISOn:ıA
<60!JınA

Nı:ı

11



Petı'i•r supp\y

REI.AY 'AC
rı L1 :ııı...z.ıOUTPUTS 11- O.O il1 02 • zı, n

Note:
1 . Actual component val uesı may vary.
2. Connect AC line io the L terminal.
:?ı. DC circuit grounds are opional.

3.3 Kn

24 VOC JX'f"oNer for input sensors
or exı:an:sion m:ıdules ('180 mlı..)

Connector Terminal Identification for CPU 212 24 VAC/DC/Relay
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1.7. SIMATIC S7-200 Quick Reference Card

ımerıupıs
Priorrt-,. Gr(iiUp E-...lı Ooc.cripticn Prioritj in Gı«tp

6 Pul O: ~ıetlımıder WWlll!!I o
9 PorlO: lı.ııeı•ii lllllllllGl o

Coııırn.ı\k'.diı:ın 2"3 Pa·ı O: Roı;e;m~ ıııııı o~
Hi1ıocı ,,;m,· 24 Pori1: ~ıen~~ Yl 1

26 Pe<i1:l~reclı...-..ı.::ı« Yl 1,. Pl:4'11: Tnııeı•il ıxıııı,=aae Ell 1

o ~n;ı <dgo, 10.0' !11!21£111!! o
2 ~ngeı!ı;ı,,.10.1 lllaJ!!l 1
4 l,ir.rg <dı;ı,,.10.2 eıeısı 2
6 l,ir.ng <dgeı, 10.3 llllll!!tl 3 
1 F~liıg«ı;ı,ı.1110' ııııııımıı 4
3 Pali•g «ı;ı,ı. l!i.1 ruı:ıru 5
6 Fı:ıliıg«l;r-ı.1112 1%llll!!l 6
1 Faliı~ «q:ı.1113 lllllll!! 1 11'.)~

12 IISOJ :p"""" ·toluo" ll!WIIJB! oMd:le ı••~ly
1! HSC1 :l'f""<\vdu> l!Jllll!l s
H IISC1<irectiı:nchıırıge wımıı 9
16 HSC16i'fltılı~ llll!J!!I ro
16 IISC2 :ıprem. ffluı, ııııııeı 11
17 II""' <l""'icnchıırı!I" lllllll!l '12
18 IISC2e.ı~mılr~ ııııııııı 13
19 PLW llltıll!l '14
20 PUl'1 ııııııw 16
11) IİIHC'UıJ ıııwıııııı o

Tlllmiıllffltlff~ 11 Tiıııe<I 1 ııııııııı 1
La,,ıırsıpbriı}ı 21 Tl2•ı:ı- llll!l 2

i:e ,..,...,:F'·eı;et WW J
~ "i!f'\e,ı 12i,31tı,;hed b ımill.i!fn.ıpl, thenen~i O arcl ~-a•t 1 or,oollX':ı.11İöEhaito

l'*t"f!t;..

:ıı CPU212 ııı cı:ıu21,1 W C-RJ 21S 91 CPU21'l

Special M.amoıy Bil$
S.'3.& A1~,:ıys·o1 !'l,110 R,,,.,I olcpnıioo :O
ı;r.ı:ı.1 Fir..lScarı ı;r,11.1 !h,ıılowotiloJıal,·-
SMU Rı:t«ı.fıe cbtı b!'o'S 9',112 Nogı,i,-e msı.11
::srıu.:ı -·•p Sıı11;J lA'l~h)•O
9tfül :)J 5ofJ"/..-:JOson &,11.4 la!lef,11
9.IJ.5 Oli solJ IO.ı5s:m zt.11 JS Tal:leernpty
~t.1.6 Cff1!'ıı(,;'fllo•1 saın Slıi11.G BCD lobh..,ıyi:nR,'l!'trs.cıı e.trot
S.IJ.7 S'tı1kh iı RlJtl p:ır,drJ,ı Sl\11.7 ASCI lo 1-t!"llccrm~rni:n l!!fTtı

Hi9h-Spe@d CounlH Mod'o'S
C'*nlıwır lnp~ıl!.

HSCO fti!PİHl.n 2 kHz. !lllllWW UI. D

HSC1 7 ij-lz Ill zı ""' ıııııı ra.s I0.7 l l.Q rı.a
HSC2 7ij·kııı IDkJb. a!Q! n.2 0.3, JL,,iı U.5
Mod• ~cripiio• Clock R~ı St:ırt

Ot> 2 Sing e pl1ffiO yjih ;,...,, •• UpJDewıı: 1,2 2dN!clion @.·t,2

s e s f.:in~~,~ Wıhu~m Up10own: Di~ 4.5 6drı:ıcıi:ın 3, 4.·5 J,4,5

Gkı& Two,,ı,,,,.,, Up: Down: r.s 6ı,, r.s s.r.e
91:>11 C\ıodı;:t,.ı.,Ml A; B: 10. 11 119, •10.11 9, 10, 11
ııı cru:ıı:ı 121 Cf\.1214 Ill CRJ2t5 WCP\!216

RangE< Limit Accessibk> as.,Description
212 214 215 216 Bit Byt@ Word DWord

Ir.ArFiogmın Sim 612 'N 2\11111 'N 4093 W 4093 'N
U..rL'l>lı8ize lit2W .ttl45W 2!i))W 2!'D)W;,.,,;-·-· 0.1023 0.4095 0.5119 0.6119 \~'I 'ı.ilhr. ı,w. Vl:ı;ı.
lrpııl lı-..;r- Rogdeı 0.1 0./ 0.1 o.ı ı,.y llx IWx u,
o.ıp.,11"'""° Reı;,ııer 1).7 0.7 o.t· 0.1 °"·I' 06, Q!/ii'x oo,
Jlmb]lııpus o.JO o.30 DilO oao AIN<
AnolıgO.ııı:oıı,ı o..:ıo 0:JO (t.30 0-)0 AaN, 
Diı~w-, 0.16 o..J1 1).31 Ml ı.ı..~ ı.ıs, ı.ıwıı. ftlh
Sp<,:ialLiemorı 0.45 0.115 o.t,ı.ı o.ısı. St.Ii.I 81,13,: SMN.ı: SL1Dx
Re"l•,rti~ ·liıncf'S 1 ••~ o 0,04 " o.ı.;,ı Oil4 ,, "fx
Reieı'ti,'e •,tef,. 1 o· ms 1.4 1-4185.00 1-!l,i:ıS.ta 1.4, esea Tx Tx
Rt:lerli\-a ·••• -s 100ne &J1 6-31,00-95 6-31,00.~~ ~1.m.!ib I< T<
OnCbL1~1 ftlfti'D, 1 ı•!. l2 32,90 32,96 32,98 Tx T,
UnlJeob)' 'INneDtu llt!l ~u ~.sr-100 ·:ıa..:ıı.ı.a,.100 ==,9,-lw •• ,,
OnOctl.1)• fwnıııts 100 •ııı l7-00. 37-©, 1Q1,127 37-00., 101.2$5 31-©, 1'J1.25S Tx Tx
Coıııılm!. O.BJ 0.121 0.2/!l) ü.21i6 a. CıtI ....,, Speed Corn tor o i ••• , u., ıı.t 11C:.
kc•rl'AtQrs 0-3 O.J l).J O.l ı.:.. NJ, N:x 

I ""'l""'ıceU.ılro,m,nı• (~n) .... , ~,u ı,;_,, ı,.;n ""-l ""' ,:,;-ı.ıı; S1J1
Jıır.,..ı..,,hel!ı o.ırı 0.21.6 0.266 0.2Eli
C.l&t.ıcuino 0.15 O.ID 0.63 O.fl\
ırte.-111:ıRoolittı:S U.:11 u.w 0.127 u.12/
lrt.e••JX Evm.s D,1.'1-10, 12 0.19 0.23 0.26
MUI.oops IN'A ,.,. O., ""Pa1, Pıı<iO """' PcıtO, DP Pen Pı:ıH,P«t 1
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II

lean ınsıructkıns
Lod
Lı»dlımıınliaı,,
L=dN,ı
1..<>ııd tıaı 1ıım>:1uı,,

SCHT IN. OUl !ll Sq•••• ~. )(

tıl."8 OUT ııı X
NCW OUT lrtı:n:t1v.:ı• B}·kt, 'Aı'\::fd u X

O Wero
t.ıco our
DECII our ı:ıı
DECW OUT Oec~ut El:,1e. Wad, ı::ıt

D'ı\'ml
OF.CO our
PD Tol:,!,,, Loop 1!1 PIO Loop

ı ımer ana ı.;ounter ırnııruclions
roıı Tux;PT eno.ıav 11ın<ı·
lOIIR T""'PT Rdeı-t.i,~OnlJd:ıy Tımet"

CTU c,,..,p, Cı:ıutl!p
cnın Cnx.. PV C«n UpOo,ın

ı-u,aı ıımıı cıecs ınsıruwons

TOOR T !ll Reooliıno ı:fDoy dxk
mow T Dl 'ı\'tib linıeol D....,- cb:.k.

Proı;,am Control Instructions
Et.ı Cadıiaıal F.r<I ol Pm,:ıı,n
MEIi) M::ıiıı Prı-->'Jı:.nE.•d cf Pr~ ••
STOP Tr.:ır...iliaı lo STOPUode
1,\UR w••• dil"9ı:ı,,,.,, (3:ı& ım)

.l~I' ~j Jınıp lo delmd Lın,I
LGl N °'*"" a ı...ı,.ı lo Jııtı-p ıo
C,11.L N CalıASwtırouıiw:i
sm N O...e~Sı.ıbrouİİ'le lcbe
Cl£f Calls.!

RET
Ccrdliaı.ı R.oı.m liom SIJR
Uııtı:oünal ı=ıs- !i«ı
S6f!

ı:OR lııd••• lri~,ıl.
Fro! Dl ı:ı:r111••1Lı,,p

NEXT Dl
l-9:R N Load, Tr.reilDa, ad ı;•ıt
sem N So;pı= Cmlı<il R!!loI
scı;ı;: Ses,nert

r~ove. Yım. Rotat~. and ı-ıı lııstruotıons
M0\!13 tı.OUT
ltlC)\,'A' IN, OUT
ltt::l'ı'D IN, OUT

MO\'O eı,ı,, 'li«<L t1ıl'«~. R..ı·~~ ttOUT w
!J;lll ttOUl:11
El,TN tı. oırt ıı Elodtl.1<11CBJ1<'.'li<ııd

DVi\:ro
Er,10 IN,OUtll !%1
Siı'N' IN s.• •pBJ'<'S
S.llill Dala, SJ,i ,N ShitReıjslerBI.

mu OUT.N ı:ıı
smv OUT.N Shi\ Riglıl Dıte. •.ı.\:d. Ulı'oıd
sı:ıı:ı OUT;N

j"LB ouı;N w
SJN OUT,N Sh~ I.ell Ryte, Word, D'ı\'oıd
ao OUT.N
RR! OUT.N ııı

' RRlı' OUT,N -c Ri:JlttH~.'lı'«;J,
D'fı'atl

RRJ OUT,N
RI.B our;N ııı
RLW OUT.N Rı,ı;;:e Le.ft Bıt•.Wad. rJı\'ml
RI.D OUT,N

l'ILL IN.OUT, II ı:ilınoıııı:r/'f"""..,.hp.-.m
LogıC c persncns

U.D ~1'a-ooınbiı:si!:l'ft
cw Cxfacı:ı•l:İıwııictıı;

LPS Lo]!i:;P\ı;h trJo,:k aıııır<~J
LRD Lag.:: RNd ,51.ıd!. ooıılrd}

LPP LogicPop (ma ı:xıırııo~

Al'Ol 11111. OIJl Ill
NDN tl1,0IJT lf.=1""1olll)i",'lıml,,rd

ı'4'0J 11111. (Jiff

cı:ıs iNi, OIJT ııı
CRlı' 11111.0IJl Loııim!OolBıt._ 'ı\'o,d, md
a-o iNi, OIJT DVı'crd

XCP.11 tl1. OIJT 11Jxaıw r,ı1,our I Logiaıııco·oısıı~.••.• .,.~.,...ı
DWı:rd

~ J,l1,0IJT

on,

1.tl2
,tl2
.ıı2
72'

H1.H2
Hl,112
iii.ili
111.112
HI.N2
iiT."m

ID'lı'>= H1, N2
LDW<ac 111,N2
#ui': ll1,N2
/(/,~: 111,N2
/(/,'<a 111,N2
ot« 111,tl2
01Jr~ 111.112
OWıc:. 111,Hl
UJO,. Hl.112
LOP.: 111,N2

~ 111.112
NJ= ~ 
NJ>~ H1.N2
KJ<; 111, tl2

;.NO
N>l011i111od •••

ANllNoı
~O N:n lrrnı=ılizıie

Loıı,1-,1. ol ll)•k, Cmıp
,u (:, >:, cc<:) 112

lRJIIC J,l,OIJT
ATH r,ı, OUT. LEN
Ml'A

[lJ I Cr.:nıeri~lıo cıı.•aJ
Ccmı:,ı ASCII iG IIF.X
Cı=na!rl lEXm ASCII

Laııd """l ol'lı'ord COO'""'°
NI (:, >=, ıx-<=) 112

tıND resııl of 'had Gcnp;ıre
NI £:, "=, cr<:} 112

Tntwrrupt
ltff

l<l,"ll
RETI

Begiııaiııg d' htewupt rDt.tie
Ccırdliı:ıı~ Rclwıı la·m
l•l~nı.p
Rffll'ıı rroın lıten•pl

ENI
IJISI

Eıııılılolrtomıııts
lln,ıbb l,•• ~,.,ı,.

tff,laVEIIT Aib!::h lıretn.ıpl r,:gıiffl I;,
eı.'tlıni

Detw.:hıı:tıı't:!fıt

ATCH
orcıı E\ENf

Comırunlc:ıtion

AR:>ı: 111.ll
ARI(.= H1,N2
OR: 111,112
OR->= H1.H2 Ill I 00.,,..cfRNI~ ••-

OR<= H1,N2
NI (=, >=, t<<=) ll2

~
Eli
ED

" I Asııi;JıVol.to
=I II A••gıV•l.toi•.-,;"

-ı;rn:;;;
R s_ertN IRosoılıilRııı
SI S_B!l;N
RI s on;N

Liath. inere.meht. ana oecre~nı
instructions

<D iNi.OUT
M:t kıi,,gor. ı:ıı.-..-.ı a- R<»l
J,lhCUT =CUT

.•. R. INl.OUT Ill_, iNi.OUT &t,ı""' k•-. [1,\\ırd,"'

..o INl,OIJT Ro•!

...R INl,OIJ'I
~1...11.. IN1,0LIT
'R iNi, OUT
or.ı 1~11.0UT
ıfl INl,OUT

ANO ffl!llııt·o(rJ,\'oıdCcıınpmrcı
NI(:,><=, cır<s) H2

:~,-..cfD'lıl:ır4C<lll"'f"
Nl (=,>=,or<=) II•

)IMT
Rı:;-V

NE'TR
NE:TW

HU.Cf

Instructions are vaHd for the individual
S7-200 PLCs as marked according to the
following key:

214. 215. and 216 onlyra 2B..ınd 21€ only
If not marked. the in'1ructioııs are valid
for aH S7-200 PL.Cs.
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2. PROCESS

2.1. Introduction
There is a need for a program for the PLC controller. STEP-7 Microwin PLC is a program

editor prepared for Siemens PLC. The same program editor will be used for my research

purposes. The unit that will be controlled by the Siemens S-7 CPU 212 PLC is a dry

packaging unit. This can be seen in the fig.3. The flowchart for the PLC program can be

seen fig.4.

Fig.3 dry packaging unit
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Band 1
On

START

nput
A,B

Filing silo
1

Turn packet
roll

Heater on
for packet!

Counter+ 1

To unload
Silo 2.

[___

"' /
imit Yes
ııitch
on

If No
ounter
=B

fr.es
STOP

Fig. 4 PLC program ftowcbart
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The program of the PLC and the series port allows for outside communication.

Communication between the PLC and series port needs codification and de-codification

systems. Apart from this there is a need for a software for the PLC. However the aim of the

project is to find a simpler system of communication between the computer and the series

port.

One of the aims is to prepare the PLC to control the input contacts and run the on/off

functions. The incoming output contacts of the PLC can be read by the help of the parallel

ports. There are two important steps in this process:

L A program is needed for the control of the parallel ports.

II. An electronic circuit is needed for the control of the information received from the

parallel ports.

2.2. Parallel Port Controlling program 
This program is written by using Borland Delphi 5. the program was designed as shown to

give easy recognition and be easily understood. As it can be seen from the figure this

system can make 8 output controls. The program also manages the 4 inputs as well as the

external information income. Information are coded is binaries. Fault warnings are

displayed at the upper bar of the program.

Two PC can easily be connected to communicate with each other by using one as the host.

In order to communicate from a distance a program called "PC anywhere" can be used.

2.3. Electronic Circuit 
The circuit design can be seen in the figure. There are further explanations about the circuit.

The parallel port control circuit (PPCC) enables computer and PLC connection without an

electric connection. The system contains optocopler and relays.
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2.4. Server Environment 
Server environment encompasses a PC-Anywhere program which can initiate

communication by warning the PC via a modem which is programmed earlier. When the

connection is made one ofthe devises act as server and the other as client.
I. Server computer is the computer that manage the client computer from a distance.

II. Client computer is the computer that had been targeted by the server computer.

Two computers can be connected in the following fashion:

I. Direct

II. ViaaModem

ill. Network

IV. Internet

I. Direct
Two computers can be connected directly by a UTP cable. An ethernet card is

needed for the connection. Such a system can be adapted for the control of

packaging from within the building.

II. Modem
A telephone line can be used for a modem connection. By using PC anywhere ·

program it is possible to communicate with the client computer from anywhere. All
we need is a computer, a telephone line and a modem. Distance is no problem with

this system.

III. Network
some large organization can setup their own network systems.PC anywhere can be

used for these systems as well.

IV. Internet

18



IP number of the client computer needs to be known to establish a connection via an

internet provider. PC anywhere program can be connected to the internet and by

registering an IP number the connection can be made.

• Communication and Client Environment

· nt environment consist of a computer, PPCD, pre-installed PC anywhere modem and

telephone line. Apart from these the program I wrote with the Delphi 5 is needed to

control the PPCD. Since the Delphi Assembly language is easily acceptable it is much

easier to make the parallel port control. Step- 7 microwin program is needed if there is a

desire to introduce other programs in future. Program editor is providing clear view of the

steps of actions. Client can communicate with more than one servers shown fig.5. If desired

the server can communicate with more than one client shown fig.6.

Server-1

Serııer-2 PLC Process
ProC0$

Fig.5 Client can view more than one process.

LC

Fig.6 Process can be viewed by more than one client.
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2.6. Connection for Chat

may arise to send and receive messages during the communication.Apart is designed

withDelphi which can be used as a chat shown fig.7.

Fig.7 Message line for ebat

2.7. Process and Alarm
The system provides information about the progress ofthe work. System can be improved

with extra functions. For example, it can be arranged that the system can send sms

messages to our mobile telephones in case ofemergencies. The program can be improved

to include the capabilities of sms communication. Prewritten statements can then be sent to

the mobile telephone. In order to achieve this the information at the outputs need to be

transferred to the 4 bit inputs, and the binaries taken from here should be evaluated as

hexadecimal. The incoming information are registered at H379 address. The control

program of the computer then put these in order. Here, the QO.O, QO.l, Q0.2, Q0.3, Q0.4,

output are controlled. All the output is send one after the other. Messages will reach us in

case there is a problem with the computer itself Any correction, amendment and

configuration shall be possible to be made fromthe distance.
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3. PRODUCTION UNIT

3.1. Introduction to the Production Unit
Dry packaging unit consist of several units as it can be seen in the figure 8. The system is

controlled by relays. This is a system that requires extensive maintenance work. The system

can 1, modified to be controlled by PLC system.

Air ventilation fan

Silo 2.

Silo 1.

unit

Fig.8 Dry packaging unit
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I 
I 

Fig.9 Back side of the productions unit

3.2. Air ventilation fan

The fun functions to clean the dust from the goods that will be packaged. It consist a 3Hp

415 V 50Hz motor. According to regulations in TRNC a delta starter switch needs to be
used for motors between 3Hp and 5.5HP.

3.3. Silo 1.

The first silo is where the goods are'initially stored. A pallet is used for pouring the good
into the silo. The silo is hand fed.

3.4. Silo 2.

After the first silo is full the second is started to be filled. There are switches that triggers

the pallet at each silo. As it can be seen at the photos the two silos have height adjustments.
The heights are arranged by a push button. There are also adjustments for the weight ofthe

goods that will be packaged. Silo 1. and silo 2. are also facilitated with limit switch which

control the discharge ofthe silos.
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3.5. NyJon bag production unit
An electric and a mechanical system is to run nylon film and weld it to become a bag. The

nylon tube has black markings, which are recognized by the sensors and these give the

orders for action to seal the nylon. Figure 1.1

Fig.1.1 Nylon bag production unit

3.6. Sensors
The system contains 2 level switch and 1 limit switch. Role of these were just explained

above. The sensors are made from photo-led and transistors. Shown fig. l .2a and 1.2b

Fig.1.2a Black band reading sensor. Figl.2b limit switch
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4. PORT CONTROL UNIT

4.1. Parallel Port Control
There is a 25 pin D type parallel port on the computer. These can be used for sending

information from the computer (output). It is also possible to obtain information from

outside and feed these to the computer from outside using the pins (input). It's shown

figl.3.

c3lc2lcılco

Fig.1.3 Parallel ports input and output

Standard signals sent and received fromthese ports are at the standard TTL level. As it can

be understood the informationexchange is made a by a parallel line the system allows more

than one parallel port. These ports can be named as LPTl, LPT2, and LPT3. The IBM 25 D

type connector numbering can be seen at the figure.
••

4.2. Port Register
In order to obtain data exchange the data need to be registered somewhere when the

computer is connected to a parallel port. Data registration is temporarily made at the

register section. Each register is represented by a hexadecimal address. 378H, 379H are

such register addresses. As it can be seen the inputs are represented by S and the output are

represented as D bites.
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4.3. Parallel Port Control Circuit (PPCC)
Each bit taken from the parallel port is known to be at TTL level 5V. When a current

connected to the system exceeds lmA the computer can be damaged. In order to avoid such

problem a circuit needs to be designed. It is shown figure1.4.The circuit should enable the

controls to be made without any electrical connections. An optocopler system can be used

for this purpose. Optocopler is a system which consist a led and photo transistors. This

enables a secure and safe control. BC 148 or 2N2222 is activated by the infonnation

received from the computer. When the BC 148 is activated it activates the collector and the

emitterwhich then energizes the relay.

+
5V

DO 4702 PLC INPUT

+1 ..r:-
- lı--•

01
ı:!2

S.PORT OUT J:!3

opto cupler ı1---="'ı. ~
1 N4001

• J:!4 470Q

•05

ı:!s
•07
•

2N2222

so
•

S.PORT INPUT8•1
• S2•S3

• INPUT O.e..TA 5'/

Fig.1.4 Port control circuits block diagram
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The 470 Ohms resistance between the optocopler and the Parallel port is safeguard for the

led. Led has a feature of 1.7 V. 470 Ohms resistance that is connected to the base of the

Transistor limits the O.7 V, which is necessary to activate it. Relay is activated by 25 V DC

voltage, which then activates the PLC inputs. PLC outputs are communicated to the

computer by the relay contacts. When the inputs are in connection 4 bit input is at the 0000

position. Energized relay opens the closed contacts and the output and input are evaluated

with the program designed with Delphi .

.ı_ın.. ~.--·~ ,~- ilil- .•. .,... ~ .;ıg.,- ••• ,..
- ,,c:::ı:,.•• ··~

ı''f 'rY1?1?
Fig.1.5a PPCC
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Fig.1.Sb PPCC' printed board

I made the drawings for the PPCC with a program called Board Maker. then I made a

printed board ofthe design. The circuit and the assembly can be seen fig.I .Saand b

4.4. Parallel Port Control Program
I selected Borland Delphi 5 for programming :figl.6.This is because it is very adequate to

make a good visual design with this program. This program is perfectly in harmony with

the assembly language. Assembly language is necessary for the port control. There is a

necessary programunder each button. The whole program is listed below. As it can be seen

in the figure the program is designed for general purposes. The outputs can be controlled

individually. There is also a section for the hexadecimal display. The inputs can

individually be displayed as binaries as well as hexadecimal. There is a row for a message.

The information from the inputs is displayed as messages at this row.
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STOP 

Fig.1.6 program of part control
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Borland Delphi 5 PC's port control program 

unit Unitl;

interface

uses
Windows, Messages, SysUtils,Classes, Graphics, Controls, Forms, Dialogs,

StdCtrls,Buttons, ExtCtrls;

type
TForml = class(TForm)

GroupBoxl: TGroupBox;

Button3: TButton;

Button4: TButton;

Buttons: TButton;

Button6: TButton;

Button?: TButton;

Button8: TButton;

Button9: TButton;

Buttonl O: TButton;

Edit2: TEdit;

Edit3: TEdit;

Edit4: TEdit;

Edit5: TEdit;

Edit6: TEdit;

Edit7: TEdit;

Edit8: TEdit;

Edit9: TEdit;
Editl4: TEdit;
GroupBox2:TGroupBox;
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ComboBoxl: TComboBox;

Buttonl: TButton;

Editl: TEdit;

Button2: TButton;

Label 1: TLabel;

Label2: TLabel;

GroupBox3: TGroupBox;

Button14: TButton;

Buttonl6: TButton;

Editl 5: TEdit;

Buttonl 7: TButton;

Labels: TLabel;

GroupBox4: TGroupBox;

Button15: TButton;

Edit16: TEdit;

Buttonl 8: TButton;

Label5: TLabel;

GroupBox5: TGroupBox;

Editl O: TEdit;

Buttonl l: TButton;

Edit12: TEdit;

Button I 3: TButton;

Button12: IButton;

Editl 1 : TEdit;

Label3: TLabel;

Edit13: TEdit;

GroupBox6: TGroupBox;

Button19: TButton;

Editl 7: TEdit;

Button20: TButton;

Edit18: TEdit;
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Label6: TLabel;

GroupBox7: TGroupBox;

Editl 9: TEdit;

Timerl: TTimer;

Ledl: TShape;

Led2: TShape;

Led3: TShape;

Led4: TShape;

Label7: TLabel;

Label8: TLabel;

Label9: TLabel;

LabellO: TLabel;

Label 1 1 : TLabel;

Label 12: TLabel;

Label 13: TLabel;

Label14: TLabel;

Label 15: TLabel;

Memol: TMemo;

SpeedButtonl: TSpeedButton;

procedure Button IClick(Sender: TObject);

procedure Button2Click(Sender: TObject);

procedure FormCreate(Sender: TObject);

procedure Buttonl 1 cİick(Sender: TObject);

procedure Button3Click(Sender: TObject);

procedure Button4Click(Sender: TObject);

procedure Button5Click(Sender: TObject);

procedure Button6Click(Sender: TObject);

procedure Button7Click(Sender: TObject);

procedure Button8Click(Sender: TObject);

procedure Button9Click(Sender: TObject);

procedure ButtonlOClick(Sender: TObject);
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procedure Button I 2Click(Sender: TObject);

procedure Buttonl3C1ick(Sender: TObject);

procedure Buttonl4MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button I 6MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button I 7MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Buttonl5MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button I 8MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button I 4MouseUp(Sender: TObject; Button: TMouseButton;
Shift; TShiftState; X, Y: Integer);

procedure Button I 6MouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button I 7MouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button I 5MouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button I 8MouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Butten l 9MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button I 9MouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button20MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button20MouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button3MouseDown(Sender: TObject; Button: TMouseButton;
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Shift: TShiftState; X, Y: Integer);

procedure Button13MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button21 Click(Sender: TObject );

procedure Timerl Timer(Sender: TObject);

procedure Button22MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button22MouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button23MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button24MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button25MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button23MouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button24MouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Button25MouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure SpeedButtonl Click(Sender: TObject);

procedure QroupBox2Click(Sender: TObject);
private

{ Private declarations }
public

{ Public declarations }
end;

var

Forml: TForml;
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Veri:Integer;

DO:Integer;

D 1 :Integer;

D2:Integer;

D3:Integer;

D4 .Integer;
D5 :Integer;

D6:Integer;

D7 :Integer;

Cup:Integer;

Toplam:Integer;

Up:Integer;

sonuc :Integer;

implementation

{$R *.DFM}

procedure TForml.ButtonlClick(Sender: TObject);
begin

ifnot (comboboxl.text=") then
begin

GroupBoxl .Enabled:=False;

GroupBox3 .Enabled=ıFalse;

GroupBox4.Enabled:=False;
GroupBox6.Enabled:=False;

edit l .co lor:=cl Green;

Button2.Enabled:=True;

If Combo box 1 .Text=(Device l ') Then veri:= 1;

lfComboboxl.Text=(Device2') Then veri:=2;

lfComboboxl.Text=('Device3') Then verir=a;

lfComboboxl .Text=(Device4') Then veri:=8;
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IfComboboxl.Text=('Device5') Then veri:=16;

IfComboboxl.Text=('Device6') Then veri:=32;

IfComboboxl.Text=('Device7') Then veri:=64;

If Comboboxl .Text=('Device8') Then veri:=128;
asın

mov al,veri

movdx,378h

out dx,al

end;

Buttonl .Enabled:=False;

Label 1.Visible:=True;

//Comboboxl .enabled:=False;

end

else

showmessage('Please select any device');

comboboxl .setfocus;

end;

procedure TForml .Button2Click(Sender: TObject);
begin

GroupBoxl .Enabled:=True;

GroupBox3 .Enabled.=True;

GroupBox4.Enabled:=Tnıe;

GroupBox6.EnabledrTnıe;

Button I 9 .Enabled:=Tnıe;

Button20.Enabled:=Tnıe;

edit l .color:=clRed;

Buttonl .Enabled:=True;

Button2.Enabled:=False;

Labell .Visible:=False;

Comboboxl .Text:=";

//ComboBoxl .Enabled:=Tnıe;
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asın

mov al,O

movdx,378h

out dx,al

end;

end;

procedure TForml .FormCreate(Sender: TObject);

begin

D7:=1;

D6:=2;

D5:=4;

D4:=8;

D3:=16;

D2:=32;

Dl:=64;

D0:=128;

Edit15.Text:=";

Edit15.Text:=";

Up:=O;

CUp:=O;

end;

procedure TForml .Buttonl lClick(Sender: TObject);

begin

IfNot (Edit2.Color=c1Green) Then DO:=O;

IfNot (Edit3.Color=c1Green) Then Dl :=O;

IfNot (Edit4.Color=c1Green) Then D2:=0;

IfNot (Edit5.Color=c1Green) Then D3:=0;
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begin

Edit3.Text:=' 1 ';

Editô .color:=cl Green;

Buttonl 1.Enabled:=True;

Button I3.Enabled:=True;

Editl 2.color:=clY ellow;

Button4 .enabledı=F alse;

end;

procedure TFonnl .Button5Click(Sender: TObject);

begin

Edit4.Text:=' 1';

Editc.color=cfGreen;

Buttonl l .Enabled:=True;

Buttonl 3.Enabled:=True;

Editl 2.color:=clYellow;

Buttons .enabledr=False;

end;

procedure TFonnl .Button6Click(Sender: TObject);

begin

Edit5.Text:=' 1';

Edit5 .color:=clGreen; •
Buttonl l.Enabled=True;

Button 13 .Enabled:=True;

Editl 2.color:=clYellow;

Button6.enabled:=False;

end;

procedure TFonnl .Button7Click(Sender: TObject);

begin
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Edit6.Text:=' 1 ';

Edit6.color:=c1Green;

Buttonl l .Enabled:=True;

Buttonl 3 .Enabled:=True;

Edit 12.color:=clYellow;

Button? .enabled:=false;

end;

procedure TFonnl .Button8Click(Sender: TObject);

begin

Edit7.Text;=' I';
Edit7.color:=clGreen;

Button11.Enabled:==True;

Buttonl 3.Enabled:=True;

Editl 2.color:=clYellow;

Button8.enabled:=False;

end;

procedure TFonnl .Button9Click(Sender:TObject);

begin
Edit8.Text:=' l ';
Edit8.color:=c1Green;

Button! l .Enabled:=True;~
Buttonl 3.Enabled:=True;

Editl 2.color:=clYellow;

Button9.enabled:=False;

end;

procedure TFonnl.ButtonlOClick(Sender: TObject);

begin

Edit9.Text:=' l ';
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Edit9 .color:=clGreen;

Buttonl l .Enabled:=True;

Buttonl 3.Enabled:=True;

Edit 12.color:=clY ellow;

Button I0.enabled:=False;

end;

procedure TForml .Buttonl2Click(Sender: TObject);

begin

D7:=1;

D6:=2;

DS:=4;

D4:=8;

D3:=16;

D2::=32;

Dl:=64;

D0:=128;

Edit2.Text:=' O';

Edit3.Text:=' O';

Edit4.Text:=' O';

Edit5.Text:=' O';

Edit6.Text:=' O';

Edit7.Text:=' O'; •
Edit8.Text:=' O';
Edit9.Text:=' O';

Button3.Enabled:=True;

Button4.Enabled:=True;

Buttons .Enabled :=True;

Button6.Enabled:=True;

Button7 .Enabled:=True;

Button8.Enabled:=True;
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Button9 .Enabled=True;

Buttonl O.Enabled:=True;

Edit2.Colo,r:=c1Red;

Edit3.Color:=c1Red;

Edit4.Color:=c1Red;

Edit5. Color:=clRed;

Edit6.Color:=c1Red;

Edit7 .Color:=clRed;

Edit8.Color:=c1Red;

Edit9. Color:=clRed;

Editl O .Color:=clRed;

Editl l .Color:=clRed;

Edit13.Text:=";

asın

mov al,O

movdx,378h

outdx,al

end;
Button 12.Enabled:=F alse;

GroupBoxl .Enabled:=True;

I/Button 11.Enabled:=True;

end;

procedure TForml .Buttonl 3Click(Sender: TObject);

begin

D7:=1;

D6:=2;

D5:=4;
D4:=8;

D3:=16;

D2:=32;
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Dl:=64;

D0:=128;

Edit2.Text:=' O';
Edit3.Text::;:::' O';

Edit4.Text:=' O';

Edit5.Text:=' O';

Edit6.Text:=' O';

Edit7.Text:=' O';

Edit8.Text:=' O';

Edit9.Text:=' O';

Button3 .Enabled :=True;

Button4.Enabled:=Tnıe;

Buttons .Enabled:=Tnıe;

Button6.Enabled:=Tnıe;

Button? .Enabled:=Tnıe;

Button8 .Enabled:=Tnıe;

Button9 .Enabled:=Tnıe;

Button IO.Enabled:=Tnıe;

Edit2.Color:=c1Red;

Edit3 .Color:=clRed;

Edit4.Color:=c1Red;

Edit5. Color:=clRed;

Edit6.Color:=c1Red;
"'

Edit7 .Color:=clRed;

Edit8.Color:=c1Red;

Edit9 .Color:=clRed;

Edit 12.color:=clRed;
Buttonl 1.Enabled:=False;

asın

mov al,O

movdx,378h

42



out dx,al

end;

Buttonl 3.Enabled:=False;

end;

procedure TForml.Button14MouseDown(Sender: TObject; Button:

TMouseButton;

Shift: TShiftState; X, Y: Integer);

begin

if (Up=lOO) Then Up:=-1;

Up:=Up+l;

Edit 15.Text:=inttostr(Up );

asın

mov al,128

ınovdx,378h

out dx,al

end;

end;

procedure TForml.Button16MouseDown(Sender: TObject; Button:
@o

TMouseButton;

Shift: TShiftState; X, Y: Integer);

begin

if (Up=O) Then Up:=101;

Up:=Up-1;

Edit 15.Text:=inttostr(Up );

asın

mov al,64
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ınovdx,378h

out dx,al

end;

end;

procedure TForml .Buttonl 7MouseDown(Sender: TObject; Button:

TMouseButton;

Shift: TShiftState; X, Y: Integer);

begin

Up:=O;

Editl 5.Text:=inttostr(Up );

asın

mov al,192

ınovdx,378h

outdx,al

end;

end;

procedure TForml.Button15MouseDown(Sender: TObject; Button:

TMouseButton;

Shift: TShiftState; X, Y: Integer);

begin

CUp:=CUp+ 1;
"'

if (CUp=l 1) Then CUp:=O;

Editl 6.Text:=inttostr(CUp);

asın

ınov al,32
ınovdx,378h

outdx,al

end;

end;
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procedure TForml .Button 18MouseDown(Sender: TObject; Button:

TMouseButton;

Shift: TShiftState; X, Y: Integer);

begin

Edit16.Text:='O';

CUp:=O;

asın
mov al,16

ınovdx,378h

out dx,al

end;

end;

procedure TFonnl.Button14MouseUp(Sender: TObject; Button:

TMouseButton;
Shift: TShiftState; X, Y: Integer);

begin

asın

mov al,O

ınovdx,378h

out dx,al

end;

end;

procedure TForml .Buttonl 6MouseUp(Sender: TObject; Button:

TMouseButton;
Shift: TShiftState; X, Y: Integer);

begin
asın

ınoval,O
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ınovdx,378h

outdx,al

end;

end;

procedure TForml.Buttonl 7MouseUp(Sender: TObject; Button:

TMouseButton;

Shift: TShiftState; X, Y: Integer);

begin

asın

mov al,O
ınovdx,378h

out dx,al

end;
end;

procedure TForml .Buttonl SMouseUp(Sender:TObject; Button:

TMouseButton;
Shift:TShiftState;X, Y: Integer);

begin

asın
mov al,O

ınovdx,378h

outdx,al

end;

end;

procedure TForml .Buttonl 8MouseUp(Sender:TObject; Button:

TMouseButton;
Shift:TShiftState;X, Y: Integer);

begin
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asın

mov al,O

ınovdx,378h

out dx,al

end;

end;
procedure TForml .Buttonl 9MouseDown(Sender: TObject; Button:

TMouseButton;
Shift: TShiftState; X, Y: Integer);

begin
Editl 7 .Color:=clGreen;

asın

mov al,1

movdx,378h

outdx,al

end;

end;

procedure TForml.Button19MouseUp(Sender: TObject; Button:

TMouseButton;
Shift: TShiftState; X, Y: Integer);

begin

Edit 17 .Colorı=clkedj

asın
mov al,O

movdx,378h

outdx,al

end;

end;
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procedure TForınl .Button20MouseDown(Sender: TObject; Button:
TMouseButton;

Shift: TShiftState; X, Y: Integer);
begin

Editl 8.Color:=clGreen;
asın

mov al,2

ınovdx,378h

out dx,al

end;

end;

procedure TForınl .Button20MouseUp(Sender: TObject; Button:
TMouseButton;

Shift: TShiftState; X, Y: Integer);
begin

Editl 8.Color:=clRed;
asın

mov al,O
ınovdx,378h

outdx,al

end;

end;

procedure TForınl .Button3MouseDown(Sender: TObject; Button:
TMouseButton;

Shift: TShiftState; X, Y: Integer);
begin

GroupBox6.Enabled:=False;

GroupBox2.Enabled:=False;

GroupBox3 .Enabled.-False;
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GroupBox4.Enabled:=False;

end;

procedure TForml .Button13MouseDown(Sender: TObject; Button:

TMouseButton;

Shift: TShiftState; X, Y: Integer);

begin

GroupBox6.Enabled:=True;

GroupBox2.Enabled:=True;

GroupBox3 .Enabled:=True;

GroupBox4.Enabled:=True;

end;

procedure TForml.Button21Click(Sender: TObject);

begin

asın

movdx,379h

in al,dx

xoral,128

//movcl,3

//shr al,cl

and al,11110000b

mov sonuc.al

end;

Edit 19.Text:=InttoStr( sonuc );

end;

procedure TForml .Timerl Timer(Sender: TObject);

Const

x:integer=O;
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begin

asın

movdx,379h

in al.dx

xor al,128

//mov cl,3

//shr al,cl

and al, 1 1 110000b

mov sonuc,al

end;

Edit19.Text:=InttoStr(sonuc);

IfEdit19.Text=('O') Then

Begin

Ledl .Brush.color:=ClWhite;

Led2.Brush.color:=C1White;

Led3.Brush.color:=C1White;

Led4.Brush.color:=C1White;

Label7 .Caption:='O';

Label8. Caption:='O';

Label9 .Caption:='0';

Labell O.Caption:='O';

Label 12.Caption:='O';

end;

IfEdit19.Text=('16') Then

Begin

Ledl .Brush.color:=ClRed;

Led2.Brush.color:=C1White;

Led3.Brush.color:=C1White;

Led4.Brush.color:=C1White;

Label7.Caption:='1 ';

Label8.Caption:='O';
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Label9 .Caption:='O';

Labell O.Caption:='O';

Label12.Caption:='1 ';
end;

IfEdit19.Text=:('32') Then

Begin

Led 1.Brush.color:=Cl White;

Led2.Brush.color:=C1Red;

Led3 .Brush.color:=ClWhite;

Led4.Brush.color:=CIWhite;

Label7.Caption:='O';

Label8.Caption:='l ';

Label9 .Caption:='O';

Label 10.Caption:='O';

Label 12.Caption:='2';
end;

IfEdit19.Text=('48') Then
Begin

Ledl .Brush.color:=CIRed;

Led2.Brush.color:=C1Red;

Led3 .Brush.color:=Cl White;

Led4.Brush.color:=C1White;

Label7.Caption:='l '; "'
Label8.Caption:='l ';

Label9 .Caption:='O';

Label 1 O.Caption:='O';

Label12.Caption:='3';
end;

lfEdit19.Text=CI28') Then
Begin

Ledl .Brush.color.=CIWhite;
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Led2.Brush.color:=C1White;

Led3 .Brush.color:=ClRed;

Led4.Brush.color:=C1White;

Label7.Caption:='O';

Label8.Caption:='O';

Label9.Caption:='1 ';

Labell O.Caption:='0';

Labell2.Caption:='4';

end;

lfEdit19.Text=('144') Then

Begin

Led 1.Brush.color:=ClRed;

Led2.Brush.color:=C1White;

Led3 .Brush.color:=ClRed;

Led4.Brush.color:=C1White;

Label7.Caption:='l ';

Label8.Caption:='O';

Label9.Caption:='1 ';

Label 1 O .Caption:='0';

Labell2.Caption:='5';

end;
If Edit 19.Text=(' 160') Then

Begin ~
Ledl .Brush.color:=ClWhite;

Led2.Brush.color:=C1Red;

Led3 .Brush.color:=ClRed;

Led4.Brush.color:=C1White;

Label7.Caption:='O';

Label8.Caption:='1 ';

Label9. Caption:=' I';

Label 1 O .Caption:='0';
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Label 12.Caption:='6';

end;

IfEdit19.Text=('l 76') Then

Begin
Ledl .Brush.color:=ClRed;

Led2.Brush.color:=C1Red;

Led3 .Brush.color:=CIRed;

Led4.Brush.color:=C1White;

Label7.Caption:='1 ';

Label8.Caption:='l ';

Label9.Caption:='l ';

Label 1 O .Caption:='O';

Labell 2 .Captionı='?';

end;
IfEdit19.Text=('64') Then

Begin
Ledl .Brush.color:=ClWhite;

Led2.Brush.color:=C1White;

Led3.Brush.color:=CIWhite;

Led4.Brush.color:=CIRed;

Label? .Caption:='O';

Label8.Caption:='O';

Labels.Captionr=ü', ,

Label 1 O .Caption:='1 ';

Label 12.Caption:='8';

end;

If Editl 9.Text=(80') Then

Begin

Led 1.Brush.color:=CIRed;

Led2.Brush.color:=C1White;

Led3.Brush.color:=C1White;
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Led4.Brush.color:=C1Red;

Label7.Caption:='1 ';

Label8.Caption:='O';

Label9 .Caption:='0';

Labell O.Caption:='l ';

Label 12.Caption:='9';

end;
If Editl 9.Text=('96') Then

Begin
Ledl.Brush.color:=ClWhite;

Led2.Brush.color:=C1Red;

Led3 .Brush.color:=Cl White;

Led4.Brush.color:=C1Red;

Label 7.Caption:='0';

Label8.Caption:='l ';

Label9 .Caption:='O';

Labell O.Caption:='!';

Labell 2 .Caption:=' 1 O';

end;
IfEdit19.Text=('l 12') Then

Begin
Ledl .Brush.color:=ClRed;

Led2.Brush.color:=C1Red;
"

Led3.Brush.color:=C1White;

Led4.Brush.color:=C1Red;

Label? .Caption:=' l ';

Label8.Caption:='1 ';

Label9 .Caption:='O';

Label 1 O .Caption:=' l ';

Label12.Caption:='l l ';

end;
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IfEditl9.Text=(l92') Then

Begin

Ledl .Brush.color:=Cl White;

Led2.Brush.color:=C1White;

Led3 .Brush.color:=ClRed;

Led4.Brush.color:=C1Red;

Label7.Caption:='0';

Label8.Caption:='O';

Label9.Caption:='l ';

Labell O.Caption:='1 ';

Label12.Caption:='12';

end;

IfEdit19.Text=('208') Then

Begin

Ledl .Brush.color:=ClRed;

Led2.Brush.color:=C1White;

Led3 .Brush.color:=ClRed;

Led4.Brush.color:=ClRed;

Label7.Caption:='1 ';

Label8.Caption:='O';

Label9.Caption:='l ';

Labell O .Caption:=' l ';

Label 12.Caption:='1}';

end;

IfEdit19.Text=('224') Then

Begin

Ledl .Brush.color:=ClWhite;

Led2.Brush.color:=ClRed;

Led3 .Brush.color:=ClRed;

Led4.Brush.color:=C1Red;

Label 7.Caption:='O';
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Label8.Caption:='l ';

Label9.Caption:='1 ';

Label 1 O.Caption:='1 ';

Label12.Caption:='14';

end;

IfEdit19.Text=C240') Then

Begin
Led 1.Brush.color:=ClRed;

Led2.Brush.color:=C1Red;

Led3.Brush.color:=ClRed;

Led4.Brush.color:=ClRed;

Label7.Caption:='l ';

Label8.Caption:='l ';

Label9.Caption:='1 ';

LabellO.Caption:='l ';

Label12.Caption:='15';

end;
IfEdit19.Text=('O') Then Label13.Visible:=True

else

Labell3.Visible:=False;

IF sonuc>O Then

Begin

Label 13 .Visible:=False;~
Labell4.Visible:=True;

end

else

Label 14.Visible:=False;

If sonuc=240 Then

Begin
Label 15 .Visible:=True;

end
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Else
Label 15 .Visible:=False;

end;

procedure TFonnl .Button22MouseDown(Sender: TObject; Button:

TMouseButton;
Shift: TShiftState; X, Y: Integer);

begin

asm

mov al,2

movdx,378h

out dx,al

end;

end;

procedure TFonnl .Button22MouseUp(Sender: TObject; Button:

TMouseButton;
Shift: TShiftState; X, Y: Integer);

begin

asm
mov al,O

movdx,378h

out dx,al

end;

end;

procedure TFonnl.Button23MouseDown(Sender: TObject; Button:

TMouseButton;
Shift: TShiftState; X, Y: Integer);

begin

asm
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ınov al,l

ınovdx,378h

out dx,al

end;

end;

procedure TForml .Button24MouseDown(Sender: TObject; Button:

TMouseButton;

Shift: TShift:State; X, Y: Integer);

begin

asın

ınov al,4

ınovdx,378h

outdx,al

end;

end;

procedure TForml .Button25MouseDown(Sender: TObject; Button:

TMouseButton;

Shift: TShiftState; X, Y: Integer);

begin

asın

ınov al,8

ınovdx,378h

outdx,al

end;

end;

procedure TForml .Button23MouseUp(Sender: TObject; Button:

TMouseButton;

Shift: TShiftState; X, Y: Integer);
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begin

asın

mov al,O
I

movd~378h

outdx,al

end;

end;

procedure TForml .Button24MouseUp(Sender:TObject; Button:

TMouseButton;
Shift:TShiftState;X, Y: Integer);

begin
- asın

mov al,O

ınovdx,378h

outdx,al

end;

end;

procedure TForml .Button25MouseUp(Sender:TObject; Button:

TMouseButton;
Shift:TShiftState;X, Y: Integer);

begin

asın

mov al.O

ınovdx,378h

outdx,al

end;

end;

procedure TForml .SpeedButtonl Click(Sender:TObject);
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begin

Memo 1.Lines.Clear;

end;

procedure TForml .GroupBox2Click(Sender: TObject);

begin

end;

end.
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5. PLC PROGRAMS

5.1. Introduction

Siemens S7 200 212 CPU has 8 inputs (Io», Io.ı Io.1) and 6 output (Qoo,

Qo.ı, Qo.s). Since these output and inputs were insufficient for our purpose I made

the modifications as it can be seen in the figuresl.7a and b and turned the system into a

single PLC.

Fig.l.7aPLC's
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Fig.1.7b
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5.2. Ladder Diagram

Each network of the Ladder program is individually explained. ladder diagram is shown.
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c :. \microwin \projects \gprojel. obl

PROGRAM TITLE COMMENTS

Press Fl for help and example program

1 Control İnput For The Heater

Counter counts from Co to maximum11. Controls are made with two up
and down buttons. I 0.6 and I O.7 heater counters are adjusted to
count up to ten by equalizing PV+l. The reset button is used in
parallel with the heater count reset to allow the system to reset
after 10.

IO.l5
•stop_ .switch• co

ı-------tCU C1TJ

ı--.o---"4R

co +ıı_ıpy

••
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c:\microwin\projects\gprojel.obl

twork 2 Multiplication

Each value entered into counter is multiplied by 100. these are
registered at ACl. This function is repeated each time by the IO. 5
sensor. For each packaging the figures are entered to the multiplier
at ACl. the values are multiplied by 100. the maximumfigure that can
be registers is 10. this is equal to 10 seconds

ısor" MUL
I ENI

co, INl

+ıoo, IN2 OUT•
T33

IN TON 

ACl, PT-

I0.5
'!.:i.m:i.t_.,e

ACl
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c:\microwin\projects\gprojel.obl
twork 3 Air Cleaner

ere is a fan for cleaning the air of the packaging unit. The fan
ıs switched on by a delta starter switch. This is the first unit that

s run when the system starts to operate. All the security buttons of
the whole system has a parallel connection to the IOO stop button.
T40 and a sensor avoids the system to work when it is not necessary.
Since there is no other output possibility star and delta are jointly
used as the lock for the system. The passage time from star to delta
is 10s.

IO.O ro.ı QO.l Q0.2
•stop_switch• T40 "start_switch• "star_output• "delta_autput" T37

I H I T r-rl H I ı--------rm-WN
QO. 1 I +ıoo~PT"star_output"

Q0.2 I Q0.2
"delta_autput" "delta_autput" T37

QO.l
"star_ output•

T37
QO.l Q0.2

"star_output" "delta_autput"

ıH)
Q0.2

"delta_ autput"
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c:\microwin\projects\gprojel.obl

twork 4 First Pallet

When the system is initiated the star and delta outputs energize the
unit 4. for the first pallet to work fan motor has to be used as
delta. The buttons on the first and second silos should then be
switched to on position. When the first silo is full up the sensor on
the second silo is automatically turned to on. When the switches are
on the pallet starts to work.

•cıeıta_autput• "level_sensorl • ~_<.oc_ı.pu-·
Q0.2 I0.2 Q0.3

HH)

Network 5 Nylon Bag Wrapper

When the Q0.2 is in action and the two silos are full, I0.5 sensors
are opened to register black signs. These then start the T39when the
sensor does not see the band I0.5 becomes on. When the band
rotatesand the black sign is apparent the I0.5 Q0.4 output is cut
off.

"de.Ita_ autput" •ıimit _sensor" "level _sensorz• .....,_.,_tor_•••yıon_u,.u•
Q0.2 I0.5 I0.3 Q0.4

H)
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IJetwork 6
c:\microwin\projects\gprojel.obl

Security Of The Nylon Roll

'here is a danger that if the IO. 5 sensor does not see the black
marks the whole role of nylon can be run off and wasted. To avoid
such a situation there is an emergency system that when the motor
runs more than ten seconds non-stop, this means that there is
something wrong and the system is automatically switched off.Network 7: Heater

Q0.4 Q0.2
,r_fDr_-,..ı-_ro.ıı~ "delta_ autput" T40

T40

I IIN TON

+200.JPT

Network 7 Heater

When the I0.5 sees that the nylon is at the required place
welding bar activates and welds the nylon at the required place. the

Q0.2 I0.5
QO.-"•ctelta_autput" "lirnit_sensor• T33

"heater_ output"

..
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etwork 8
c:\microwin\projects\gprojel.obl

Filling

The discharge notor QO.O is not active during the welding of nylon
takes place. The QO.O motor becomes active when I0.3 limit switch ison and the silo 2 is full.

Q0.2 IO. 4 Q0.4 QO. 5 I0.3 QO.o"del ta_ autput" "liıni t_ sWit.cjı• --.,_,., __,....__._,.,."heater_ output ••ıeveı _sensor2 • "main_output•

T38

J

Network 9 Timing

I0.3 switch decides when the QO.O motor should
is about to empty I0.3 is in off position. In
QO.o motor the I0.4 limit switch must be on.initial movement. stop. When the system

order to activate the
T38 30 ms gives the

T33 QO.S
"heater_ output"

T38

lN TON 

-ao 'PT

.. ••
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c:\microwin\projects\gprojel.obl
Network 10 Revolution Timing

After the discharge took place counter enables QO.4 to place a new
bag in the position. After the first revolution T39 counter starts
counting. Safety mechanism avoids the system to continue when the
I0.4 is not properly functioning.

I0.4
•ıi.mit_swi.tcb" Cl

ı I lcu cnı
Q0.5

I IR

+1~PV

Network 11 Timer

Timer initiate the Q0.4 movement abd provides safety to QO.O.

Cl T39

H Hm TON 

+30.JPT
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Network 12

END)

c:\microwin\projects\gprojel.obl
End Of Ladder Program
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for help and example program

1 Input For Counter

for count up and IO.l is for count down. When the both buttons are pressed
eously the counter is reset.

C48

pı------~cuC1lJD

IO.l

ı------ıR

+999JPV

••
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,_- -- . ---- - - ~ -- ..• --- --
2 Limit

5 of the first PLC counts the process in order to obtain as many output as
cated at the C48 counter. A pulse is sent for each stage. And when I0.5 and

starts CO becomes reset.

co

ı--------ıcu cro

IO.O

...-..---ıR

C48_JPV

k 3 Timer

reaches the registered number of operations it needs to be switched
used to stop the system after a certain period.

T39

.,__,__ ..,.IN TON 

+20JPT
•
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- .. \----- - .. ıı--- •ı;;:"'- -..; -- -- ~::,r- -~ .;.;_.

~ Output Of The counter

ı desired number of packaging is made 24VDC is sent to the IO.O output of the
~- This increases the contact

co
Q0.2

.• output_for_off"

)
Q0.2

output_ for_ off

5 Emergency

~ of emergency.3_0ms darect; current is given to stop all the motors.
:o.o to off posıtıon by gıvıng current to the QO.O

PLC 1

r• C4'1 T38

ı IN

+3oJPT

T38
Q0.0

H)
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6 Service Counter

required number of packaging is made the whole system stops.

C49

--- ••• cu C1TJD

~---ıcn

• IR

+ıoooJw

rk 7 For Output

Q0.4
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•.•• -- -- - V --- \ ••• --- -· ...ı - - --· \ =--- -..,; -- . ---
8 For Output

Q0.5

)

9 End Of Ladder Program

•
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5.3. Statement List

First PLC Program Title Comments

NETWORKl //Control input for the heater
//Counter counts from Co to maximum 11. Controls are made with two up and down

buttons. I 0.6 and I 0.7 heater counters are adjusted to count up to ten by equalizing PV+1.
The reset button is used in parallel with the heater count reset to allow the system to reset

after 10.

LDI "stop_switch"
LD "heater_counter_down"

o co
CTU CO, +11

NETWORK2 I/Multiplication
//Each value entered into counter is multiplied by 100. these are registered at AC1. This
function is repeated each time by the 10.5 sensor. For each packaging the figures are

entered to the multiplier at AC1. the values are multiplied by 100. the maximum figure that

can be registers is 1 O. this is equal to 1 O seconds

LD "limit sensor"

MOVW CO,ACl

MUL +100, ACI

TON T33,AC1

NETWORK 3 //air cleaner
//There is a fan for cleaning the air ofthe packaging unit. The fan is switched on by a delta

starter switch. This is the first unit that is run when the system starts to operate. All the

security buttons of the whole system has a parallel connection to the 100 stop button. T40

and a sensor avoids the system to work when it is not necessary. Since there is no other
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output possibility star and delta are jointly used as the lock for the system. The passage
time from star to delta is 1 Os.

LDN "stopswitch"
AN T40
LD "start_switch"
o "star_output"
o "delta_autput"
ALD

LPS

A "star_output"

AN "delta, autput"
TON T37,+100
LRD

AN "delta_autput"
AN T37

= "star_output"
LPP

LD T37

o "delta_autput"
ALD

AN "star_output"
= "delta_autput"

NETWORK4 I!First Pallet

"

//When the system is initiated the star and delta outputs energize the unit 4. for the first

pallet to work fan motor has to be used as delta. The buttons on the first and second silos
should then be switched to on position. When the first silo is full up the sensor on the

second silo is automatically turned to on. When the switches are on the pallet starts to
work.
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LD "delta_autput"

A "level_ sensor 1"

= "motor_for_l.palet"

NETWORKS I/Nylon bag wrapper
//When the Q0.2 is in action and the two silos are full, 10.5 sensors are opened to register

black signs. These then start the T39when the sensor does not see the band I0.5 becomes

on. When the band rotatesand the black sign is apparent the 10.5 Q0.4 output is cut off.

LD "delta_autput"

LDN "limit sensor"

O T39

ALD
A "level_sensor2'~

= "motor_for_naylon_roll"

NETWORK6 //Security ofthe Nylon roll
//There is a danger that if the 10.5 sensor does not see the black marks the whole role of

nylon can be run off and wasted. To avoid such a situation there is an emergency system

that when the motor runs more than ten seconds non-stop, this means that there is

something wrong and the system is automatically switched off.Network 7://Heater

LD "motor_for_naylon_roll"

O T40
A "delta_autput"

TON T40, +200

NETWORK 7 //Heater
//When the 10.5 sees that the nylon is at the required place the welding bar activates and

welds the nylon at the required place.

LD "delta_autput"
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A "limit sensor"

AN T33

= "heater_ output"

NETWORKS //Filling

//The discharge notor QO.O is not active during the welding of nylon takes place. The QO.O

motor becomes active when I0.3 limit switch is on and the silo 2 is full.

LD "delta_ autput"

LD "limit switch"

ON T38

ALO

AN "motor_ for_naylon _roll"

AN "heater_ output"

A "level sensor2"

= "main_ output"

NETWORK9 //Timing

//I0.3 switch decides when the QO.O motor should stop. When the system is about to empty

10.3 is in off position. In order to activate the QO.O motor the 10.4 limit switch must be on.

T38 30 ms gives the initial movement.

LO T33

AN "heater_ output"

TON T38,+30

NETWORK 10 /ıRevolution timing

//After the discharge took place counter enables Q0.4 to place a new bag in the position.

After the first revolution T39 counter starts counting. Safety mechanism avoids the system

to continue when the 10.4 is not properly functioning.
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LDN "limit switch"

LD "heater_ output"

CTU Cl, +1

NETWORKU //Timer
//Timer initiate the Q0.4 movement abd provides safetyto QO.O.

LD Cl
TON T39,+30

NETWORK12

MEND

NETWORKl

I/End oflader program

Second PLC Program Title Comments

I/Entry o pallet number
I/IOO is for count up and 10.1 is for count down. When the both buttons are pressed

simultaneously the counter is reset

LD "counter_up"
LD "counter down"

LD "counter_up"

A "counter down"

CTUD C48, +999

NETWORK2 //Limit
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//Q0.5 of the first PLC counts the process in order to obtain as many output as indicated at

the C48 counter. A pulse is sent for each stage. And when I0.5 and IO.O starts CO becomes

reset.

LD "count_up_sensor"

LD "counter_down"

A "counterup"

o co
CTU CO,C48

NETWORK3 //fimer

I/When the system reaches the registered number of operations it needs to be switched off.

A timer is used to stop the system after a certain period.

LD CO

O "output_for_o:tr'

TON T39,+20

NETWORK4 //Output of the Counter

//When the desired number of packaging is made 24VDC is sent to the IO.O output of the

first PLC. This increases the contact

LDN T39

LD CO

O "output_for_off''

ALD
= "output_for_otr'

NETWORKS I/Emergency

//In case of emergency 30ms direct current is given to stop all the motors. PLC 1 turns IO.O

to off position by giving current to the QO.O
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LD "emergency"

O C49

TON T38,+30

AN T38

= 11emergency_output"

NETWORK 6 //Service counter
//When the required number ofpackaging is made the whole system stops.

LD "count_up_sensor"

LD "count_down_service"

LD "service reset"

CTUD C49, +1000

NETWORK7 II For output

LD "count_up_sensor"

= Q0.4

NETWORKS II For output

LD 10.6

= Q0.5

NETWORK9 I/End of ladder program

MEND
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CONCLUSION

The aim of the study is showing that any process can be managed remotely with ease. Need

for remote managing could appear in health-critical or dangerous conditions, being far

away from job, etc. It could be extremely useful for managers to check or administer or just

for taking information as if using visual phone.

In fact, a production unit may have a PLC or other types of control device on their

processes, so that they may not need this part of job. In this case, if some computers make

the data collection and control the process with modem/internet availability, then server and

client side programs are applicable for them.

In our study, since the work done in local area network, the process control by client

realized in less than 1 second, but of course, in a wide area network connection would take

more time due to distance and the quality of computers and their peripherals. Our study

worked :from modem to telephone line successfully. But operation occurred slowly. From

local area network, more fast than wide area network.

Our study is possible to send mobile telephone message or e-mail but we must add

something to the software. It is reality that my project supply extra security to my study

area. We can increase security to use technology and we can control all system whatever

we went from the away.

I believe that the proposed work is an economic and useful solution for large and

distributed companies, and workshops, which have to work together. even for institutions

having health critical or dangerous jobs.
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