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Abstract

Fhe projeet is a redesign of the preduction line contro] svstem, specializing in blending the
raw materials wsed in the formation of erystals plastic.

The project is based on several stages in the production process in terms of deermining the
guantity. mixing, eooling and then storage in the form of raw materials for other production

EEs,

One of the techniques will be used for the handling of antomatic control of the process
Human maching interface),

The initial design with the examination of all slages of the manufacturing compietion and
the results were positive and will be verified in practice of building the aetual system.
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Chapter one

L. Introduetion

1.1 Review:

In this project, we arc woing to design a control roont for mixing machine operates by
waditional method.
“5is room designed to make the contral more suitahle and safety and avoid the dust which

=tused uround the machine room,

"8 control room consists of

- PLC (programmable Logic Control) :

Histhe main part of the contral system, which is a digital computer used for autemation of
sescally  industrial  electromcchunical processes, such  us contrel o machinery  on
Swtory assembly lines, amuscment rides. or light fixtures,

SU0s are used in many industries and machites. It's designed for multiple analogue and digital
mpuss and -uutput arrangements, extended Lemperature ranges, immunity to electrical noise, and
esssance 1o vibration and impact. Programs 1o control machine operation are tvpically stored in
Seery-hackcd-up or non=volatile memory. A PLC is an example of 4 "hard" real-time Bysiem
e cutput results must be produced in response 1o innut conditions within 4 limited time,

Seswise unintended operation will result.

= SCADA System :

SCADA (Supervisory Cantrol and Data Acquisition) is a system opsrating with coded signals

& communication channels se as to provide control of remote equipment (using typically one

mescation channel per remote station). The supcrvisory system mav he combined with a dala

son system by adding the use of coded signals over communication channcls to acquire
Sasion about the status of the remote equipment for display ar for recording functions. Tt is a type

el control system (1C8). Industrial coiitrol SySiems are compater-based syerems that monitar
S0l industrial processes that exist in the physical world. SCADA systemns historically

3 themselves from other ICS systems by being large-scale processes

melude multiple sites, and large distances, These processes inelude industrial, infrasteucture,
h_. stv-based processes.




=oter one

LI Ohbjective:
e main objectives of this project are:

*  Repliee the traditional control by full automatic control.
» Reaching to the best aceuracy in the mixing process.
« Remnte confrol and manitoring without interference.

B3 Imporiance:

This project is very impartant since it implements new technriques in the industial field
e the gulomated moniloring system:

= Allow worker monitor the production process using display screen. which connect with
e control umit, so the process become more efficient and detection faults and errors
shown on the screen casily.

®  NMlake the process easy and modern.

= Reduce number of workers.

®  Redoce the contact between worker and the mixing machine itself so workers become

mave profected from dangers and healthy problem.
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Table 1.1

Orzanization:

przsent thesis has been propared in five chaplers:

= Chapter 1, the docunient is overview and objectives and problem state are focused.
= Chapter 2. itwill be expesed background (PLC. SCADA. Sensor’s, Programs).

= Chapter 3, general description about compenents of the project and designs all the
Lecuits of moniloring system.

= Chapter 4, implementation the design in circuits and show result of the

ok,

cost:

e supplier in this project are the Royal (actery . it could be cost 10,0003
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Feacuct line 15 hasad on the mixing of plastic raw materials, consisting of different Lypes of
. where they arc put in the preparation container of the balance belure Displaced o the

When displaced (0 the mixer the temperature will raise s a result of the kinetic energy  to
Sl lemperature to satisfy the homogeneity state of the materials and then transferred to
; 0 decrease the temperoture to store it st the right  temperature,

A0 of these Processes were cantrolled by traditional control, in this project the eontrol
s =il improved 1o full auromatic contrel by using several techniques which will be

sied in thiz chapter

ponent of the system:

Che main purpose of our project is o convert the taditional contrel in the mixing maching
¢ ssomatic control; such as using the traditional control in this tvpe of maching not safe for
= and machine itself.

FLC (Programmable Logic Control):

Leme of relay-based switches to implement basic lopical expressions and some examples
pe-tased industrial system control. This type of contrel system detects the status of inpurs
swsches and other on-off lagical devices (2.2 position detecrors, liquid level detectors, e1e)
Wew wecs relays, timers and counters to implement lagic and drive outputs by encrpizing the

ol of some sort of valve or other actuator,

Introduction to Programmable Logic Controllers:

A Frogrammable Logic Controller (PLCY) 15 a2 microprocessor-based piece of hardware
St s specifically designed o vperate in industrial cnvironments.

Cenerally PLCs (as the name suggacsts) implement logic, determining outpuls based on
some lozical combination of inputs.

SLOs are programmable devices that are capable of taking inputs trom sensors and
etvating actuators in order W control industrial equipment.




Fiz 2.1Lb Siemens SIMATIC ET 2008 PLC (courtesy of Sismens)

ek of 2 keyboand #nd other Input-Outpan devices is mnmediately apparent, On the
W FLC e indications are normally limited to status lights used to indicate operating
B St that can be used for system debugping.

B LED Indicators include:
Fmer On - indicating that power to PLU switched on.
Fseram Running — (ves). it means a program is running in the PLC,
= SeSware Fault - P1.C code often has self testing code desioned inta it
* Whadele Fault — used by installed modules to show that a HW seli“test has failed.
Lok Sestus- modern P1Os often form part of a distributed control system and this,
mieator 15 used to show whether the local area network is OR.[1]




i Two

Ser of pushhuttons/swilehes can also he provided as part of the PLC hardware:-

Sn Program Switeh used to switch between program mode usually used during mainlenance
e ties pnd run made when the unit is operuting in its nsual autonomous mode.

0 s are often protected by a mechanical KEY that stops unauthorized persenne! altering a
#0 program or stopping ils execution.
. PLC will usually nnt have an on-off switch or reset button on the front panel. This needs o

e considered when designing/conliguring systems,

212 Architecture of PLC Devices:

Fig 2.2: Typical Architecture of PLC

T Goure above shows a typical PLC architecture — this consiste of three main building
& CPL. some memory and an Input / Output controller. These main blocks are then
ccted by # bus system that also conneets to external nerwark controllers. Thus the
= s similar to other industrial computer based systems such as Remote Terminal Units



T

0 wen i SCADA systems and is not much different (rom conventional PC svslems. Thers
=r sume differences in (he lechnology used to implement each of the furctional blocks.
o Jook at the main PLC companents in more detail [1]

= Central Processing Unit (CPU):

Semsasd W SCADA systems ar PCs, PLCs typically have less pracessing power and

T8¢ Centrul processing unit is usually an & bit or 16 bit micrapricessor based system.

sesssor unit will usually contain @ small amount of cache memery internal to the chip. but
e memory will be external,

Memory:

“e all computers the behavior of the PLC is delermined by a software program that is
= some high-level language and then compiled/converted into binary code instructions

&= sored into the PLC memory. This may be Random Access Memory (RAM) or
wmable Read Only Memory (PROM). When the program is run each instruclion is then
Secoded and exezuted by the CPUL

= FLL systems, @ large portion of the tetal memory available is RAM that is used for
pregram and data storage. KAM can be read frem and written o by the CPLU a5 muny
s=uired. RAM memory Toses ils contents once the PLC is switched ofT,

SROM i usually reserved for impartant data that should net normally be altered or erased.
Sysiem, it is primarily used to store the PLC operating system, which provides the basic
“at allows the user to develop programs and run applicarions on the device. PROM car
8 s=mai circumstances be used to store application programs thal run on the P1.C,

e S or instructions have been “humt’ into PROM they are there permanently unless
PR re-programmied; in nermal operation ROM can only be read from and nut written
smore. ROM memory does not lose its contents onee the PLC is switched of1: the data
ety stored,

= laput & Output Controller & Devices:

e mputoutput controller provides the interface hetween the PLC precessor and the
sl I allows conneelions to he made, vin inpulioutput ehannels, to sensors and




- e input/output contraller and ils inlerfaces provide important bullering, isolat

wn
sesditioning to enable dircet connection of the sensors and actuators.

v e PLC will he designed to accept sundard modules which plug directly into the
whach provide appropriate levels of protection and conditioning,

Channels;

& » FLC Inputs must convert a vatiety ol inpur logie levels to standard SVde logic
W 21 3 shows how this can be done for o DO or AC nput.

Fig 2.3 Input Signal Conditioning & Tsolation




= T

“hese cireuits condilion the input to drive an Oplocoupler. This clectrically isolaies the
# efectrical cireuitry from the inlernal circeuitry. Other cireuit components (i.c. diodes) are
W smard against excess or reversed voltage polarity.

Sesocouplers often consist of an LED and a photo sensor in 4 single prckage, The LED
== the clectrienl inpul signal to light that the phato sensor detects amd turns into an

= output. Usually used for digital (on/off type) signals but with some advanced
Seme they can also be used for analogue signals,

weing & Sinking;:

TRese are terms used to describe the way in which DO devices are connected to a PLC,
sentally, sourcing or sinking describes the direction of current flow: between the inpul
oo the PLC, and the externally connected mput devize, Reth methods of connection are

i =proaches,

Input Input
Module Module

i

']

Input Device

~—— Input Device |-

Fig 2.4 Sourcing & Sinking

= Dutput Channels:

SLE ouiputs must convert the $Vde Ingic levels on the P1.C data bus (o whichever external
“evel is required — AC or DC.

T8 s usually achieved through the use of a driver circuit an isolalion and signal
ming circuit similar to that shown in Figure 2.0.5. [1]




AL
et

Fig. 2.53: PLC Quiput Module Cirenits -~ DC and AC

= cach circuit again uses an oplocoupler to provide electrical isolation between internal
sl crreuitry, In AC eircuits, a triae is often used — this can be thought of as two back 1o

Sssstors, which form a controllzble bi-directional switch. Additicnal components are
Sor protection (c.g. [uses, thermistars etc.),

ADA system:

JA [supervisary control and data acquisition) is an industrial control system at the core
modem indusirics such s manufacturing, ensrgy, waler, power, transportation and
SCADA systems deplay multiple lechnologies that allow srganizations to menitor,

- @ process data as well as send commands to those points that are transmilling data.
smowhere you look in today's world, vou will find some version of a SCADA syslem

whcther il's at vour local supermarket, relinery, waste water treatment plant, or even
bome.

A systems runge from simple confipurations (o large, complex projects. Most
& sstems utilize HMI (human-machine interface) sottware that allows users o interact

conirol the machines and deviees that the TIMT is connected to such as valves, pumps,
i much more.




S8 saftware receives it information lrom RTLs (remole lerminal units) or PLCs
= logic contrallers) which ean reeeive their information fiom sensors or manually
seies. From here. the data can be used 10 effectively monitor, collect and unalyze data,
setentially reduce waste and improve efficiency resulting in savings of hoth time and
Smerous case studics have been published highlighting the benelits and savings of
e SUADA software solution such gs Tgnition.[4]

Mars! Inpsuts
Sencs d s s
™

e

. .
L. ( K@ PLCS or RTUs
Tageds datn b
- - -, SCADAmyTIrE
e S
", j”‘
e = e

o .e"}‘“‘-\_‘_,»"'" B HMI/scana
.-""FF'

Nutwark P Wl
cowr weh JTaDm - ! fopervins rred cann s
frwor win apsewter he il

HMI J SCADA

Computar
Sl & vl corrmes
Frav m LR

Fig, 2.6 Basic SCADA Archilecturs

SCADA Systems:

== SCADA systems allow real-time data from the plant floor to be acecssed from

= the world. This type of access to real-time information allows governments,

= and individuals to make data-driven decisions aboul how ta improve their processes.

ssions would be either impossible or tzke substantial time and resouress to complete

SCADA software, The introduction of modern IT standards and practices such as SQL

sesed applications inte SCADA soflware has sreatly improved the efﬁciennies,
seaductivity and reliability of SCADA systems.

JA software that ulilices the pawer of SOL dawbases has # huge advantage over
= SCADA software solulions, One huge advantage of using SOL databases with a
Smem s that it makes it easicr (o inlegrate into cxisting MES and ERP svstems,
&= w flow scamlessly through an entire organization. Historical daly from a SCADA




wem also be logeed in a SOL dalabase which allews for trending of data to make data
saser. |4]

Semition HMI/SCADA Sofrware:

s by Inductive Automation is a SCADA sollware platform that many businesscs and
s have switchad to using. lgnition has been installed in thonsands of locations in

W cowmeries and has quickly become the go-to choice for HMI /¢ SCADA soltware. Its
e robust nature allows SCADA syslem integrators Lo reach the demands of their

= while costing less than other SCADA software solutions, Becnuse it uses maodern [T

% 15 compatible with current SCADA svstem components, resufting ina more cost-
sroroach while vielding higher results. Its pricing structure is unigue in Lhat users only

s & U fee wo use the sollware, which is server-based. Other SCATA vendors typically

pe= client or per tae. lenition allows wsers to launeh wlimited clients and monitor

=ove Automation's matto of "Dream il Do il." is @ perlect embodiment of what Iznition

Wl muny people think that the sottware' power and bold claims are too good to he

demanstration of what the software can do is all it takes o change thair mind. Once

whar's passible, they become believers and begin 1o dresm how the software can (i their

W wow =re mterested in seeing how lenition can improve your organization, schedule a 30-

Semonstration with eme of our reps or download the soliware for yoursell and see what
lish. [2]
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et tvpe of input device (sensars): such as analog input or digital input as the

Cells:

el is o deviee thal s used W measure weight or Torce. When a [oree 1s applied 1o it
manner, & load cell produces an output signal thal is proportional to the applied
=2ze lvad cells are at the heart of the majority of weighing and force mezsurement
foced today, One end of o load cell is tvpically supported on a rigid structure while
e supports @ lopd-receiving device through which the lond or foree is applicd. Load
#e wsed individually or in combinations in weighing devices, as dictated by the
e object to be weighed.

e available with various accuracy levels to suit an array of industrial and legal for
weighing applications. A LT'T application 1z one where the load cell or scale is used
moal mansactions o determine the charge for gonds or services rendered:. The

15




T

ce requirements for LFL load cells are well definad in standards thar are adhered ta

Se weighing indusiry, Theme has been considershle progress in recent vears in

sg the requirements for LFT load cells aeross the World: here is o deseription of twa of
wadely accepted standards.

Temperature sensors:

sermture was one of the first physical parameters to be measured and, over the vears.
semsed an just about every way imaginable Virtually any sensing element thar changes

wessurable property with temperature has been used as 4 busis [or determining the

of an ebject or process. Among the many methods that are still wsed in industry

b we thermistors, resistance lemperature detectors (RTDs), thermoceuples (T/Cs). silicon

L temperature o voltage transducers, lemperature to current transducers, digital
sensars, infrarcd (TRY devices and others. Each sensing element has characteristics
« better suited 1o certain types of applications.

ting a temperature sensor:

smperature sensor that is selected will be dependent upon the application and other

mcheding:

CUperating temperature range

Accuracy needed

Sehility required

Cos

Eae of use

ASiliny to package elTiciently

ity availahle




"=

Thermistors:

swide coramic semiconductors that decrease in resistance as Temperalure increases,
& weli-defined resistance versus temperature characteristic and are very sensitive to
s=aliest lemperature change. A typical temperature coefficient at 25°C is araund -

WS the NTC corve is non-lincar, advancss in A/D eonverters and MICIOPrECessors
8 semple circuil design. [ he inexpensive N1C is now the preferred se
s from -50°C to 3007,

nsvr for

PTC Thermistors:

s FIC thermistors use spreading resistor technalogy to achieve a positive temperature
W e +0.75%¢ C range. Their primary advantages sre lon 2 terin stability. low cos)
ssang. and exeellent linearity. They have a useful Temperature range from -35 €' ta
T

st common silicon PTCs have a resistance at 23 7C of 1000 ohms and 2000 ohms, A
= Sicrance of £ 1% at 25°C, which would be typical for a silicon
emoref £ 1.27°C,

FTC, translates to a

wrated Circuit (Temp to Voltage) Sensors:

semsd circuit emperature to vollage transducers generally provides a veltase Lutput
Sty proportional to temperature. One class of sensors js calibrated in the Fahrenheit
srovides an output of 10mV! F and would have, as an example, an output voltage of
® 77 F. The aperaling temperature range for these parly is from -50'T (o 300°F,
=855 of sensors s calibrated on the Celsius seale and provides an output of 10inV/ C

¢ Seve an output signal of 250mV at 25"C. The operating temperature range for these
i 55 C o 15070,
szrated Circuit (Temp to Current) Sensors:

SSmmersture Lo current transducers is two-terminal Integrated circuit devices that produce
st of TuAK from -507C to 1307 C. Thev exhibit excellent interference rejection
= e calibrate for direct conversion to temperature,

L)




ETams:
= two main software program in this project:

 HMI Software

W= s powerful TIMI svstem [or use under Microsoft Windows 2000 and Windows XP.
s for "Iuman Machine Interface”, i.e. the interface between the human {the eperator)
machine (the process). The actual control over the process is performed by the

e svstem. WinCC ecommunicates with both the operator and the automation systemi(s).

WinCC Project Development/Configuretion Environment To develop and conligure
soecial editors are provided that can be accessed from the WinCC Dxplorer, With each
& specific subsystem of WinCC is conlipured. The major subsystems of WinCC are:

= The graphics system - the editer for crealing the sereens is the Graphics
Desagner.

= The alarm syslem - the editor for configuring the alarms 15 named Alarm
Loesing,

» The archiving system - the cditor for specifying the data to be archived is
samed Tag Logging.

* The report System - the editor lor creating the repart layauts is the Reporl
Designer

18
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PLC Software

wre package can be handled like a standard Windows application and includes all
wals for convenient programming of the SIMATIC 57-200.

- ATy A e T e T e W S Ea T el T e S ] -
o] BTN (TR E WL L PO A Sorom

= "WW&

Fig. 2.8 S TEPT-Micro/WIN 4.0
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= The main component's details in the project:

~wtonunately the project didn’t complete by using the S7-200 becuuse of many reasons;
o oo of the most important madules was expired and it will take a o of lime in crder to
“om euntside, as well as the high cost associated with it

L

e s another technelogy to complete this project, [rom these technologics two were
which are FATEK and Siemens s7-1200 to take one of them according fo price,
s, availabilily. easy to handle and avatlability of program.

“5s 1o the table 3.1 below FATEK is hetrer than Siemens because it's cheaper than the
oo and its program is open source so FATEK FBe-40MA PLC will used in the project
oF S=e previous Lype.

components FBs-40MA S7-1200
1500 2500
Cell Module 1100 ER00
fure Module . 00 1000
Module 600 o0
oot AR NI 2700 N8

T'able 3.1 Comparison between 87-1200 and FATTK

ATEK FBs-40MA PLC:

"B FATEK TRS Series PLU is a new gencration of micro PLC cquipped with
S functions comparable to mediom or large PLC, with up to five communication
s TRe maximum VO numbers are 256 points for Digital Input (DI) and Digital
= (D), 64 words tor Numeric Input (NI) and Numeric Output (NO). The Main
N F ERES are available in three types: MA (Feonomy Type). MC (Iligh-Perfarmance
- =2 MN (High-Speed NC Type). With the combination of 140 point ranges from
W S0 = total of 17 madels are available. Fifleen DIDO and 19 NUNO medels are

for Expansion Units/Modules. With interfuce options in RS232. RS485. 1SR,
=me CANopen, Zighee and GSM, the communication peripherals are available with

= and modules. |4




1mm Dot sxpainsion alst
f COVEr piate

1
2

Frant wlew of outgut expaneion siot witn

Culpit expangion sigt

Figld.l FATEK Series

FReLOMA PLC shown in figure 3.2 used in the projeet since it's include all of
'_‘_5 =55 outputs of the project. Which it conlsin 40 point 10 expansion unit (24 points
% points OUT). The using program in the PLC is WinPra Ladder

e ST O O - T | 03 T FW ] ST ] o ] e ] ]
- L 7 L T ST T da T e TSRl o e T

iR TR,

S O O O O Wi
N e T e DR

Lk LT I T |

Fig. 3.2 FBs-40MA

Tl
nication of FBs-40M A.

S FE<PLC main unit has been built in the communication portl with oplional
RS252 imterface. I additional communication boards (CB) have been purchased.
S crease 10 2-3 communication inferfaces (depending on the model of CB). If
W cnough. communieation modules ¢an be added Lo expand the number of
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seemmunication mterfaces to 5 (PORTO=PORI4), There are three npes of
communication interfaces, R§232. R5485 or Ethernet, to choose from in both CB and
M. Among them, Porl 0 is a pormanent interface for FATEK communizations interface,
wanch is controlled by the CPU of the PLC. using FATEK “Standard communication
Sever o manage the communication transactions of the Port, ie, “FAIEK
Emmmmunicaiinn protocel”,

Amv access to the Port must comply with the format of “FATEK communication
peecol” 1o gel responses from the PLC. This includes starting character. station no.,
Swmmand code. body. error cheok code, ending characters. cte.: for more details please
e e “Appendix 1@ TATEK communieation protocal”, WinProladder and numerous
B =g SCADA software are equipped with communication drivers complying with
e communication protocel, therefore where the parameters on hardware interface and
e cations are consistent, communication connection can be established by just
sctme the communication Port with the “Standerd Interface”. T the communication
S with complyving communication protocal is nat availahle. besides writing its own
samds complving with “FATEK communication protocol” 1o communicate with
2= commonly used industria]l Modbus RTLVASCI protocol can also be used to
wh & connection with FBs-PLC.

The Ssctory setting and the PLC system initialization an Pert | ~ Port 4 default 1o
o sondurd communication interface; thouzh in order to meet the exiensive
smen and requirements of communicalion connection, Porl | ~ Porr 4 provides
LR stendard communication interface, as well s providing casy ¢ommunication

that support powerful functions to allow users to compile ther reguired
cation application software through the Tadder diagram program, and casily
e =m of svstem integration and distributed monitoring.[6]

Fig. 3.3 R5-232 Cable
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2.3 FBs-40MA modules,

To deal wilh any analog input; additional modules must be needed 45 a temperature module;
wad cell module and current module.

33.1 Load Cell Module (FBs-1L.C),

FBs-1LC / FBs-21.C is one of the andlog input medules of FATER FRs series PLC, It

ore / two channel of load cell input for weight measurement, The conversion result js

semicd by a signed 16 bit integer value. In order to filter out the field noize imposed on the
# also provides the average of sumple input tunction.

“Re supporting ol O confipuration for FBs-1 LC2LC madule is availabic only for PLC OS
snd Winproladder V3.22 or later version, For those early applications which do not nse
Ssafizuration to work with 1L.C module can still work properly provided that no additional
module control is required,

Frocedures of Using FBs-PLC Load Cell Module:

Sean

Connects Load Cell Modules to the expansion interface on PLC in serics snd eonnecls an
sxiemal 24VDC souree and load cell measure input wires.

Sxecute the WinProladder and conligure the foad cell sonfiguration table adiress. the
woister address, and working register in load cell configuration windows. then vou can
s=ad the weight measurement value form register directly,

Ead.

-
-

of Load Cell Madules (FBs-1 1.C):

Wmm=cting the Toad cell sensar with Load ccll module a8 shown in fieure 3.4 |, The
S resull is represented by a 16 bit signed value, there should put an additional LNV
B8 sown in figure 3.5 or ML (FCN34) function instruction in the ladder dingram, which

=t the raw reading value into the desire weight value, Because the measurement sipnal
s=all for common practice, manual zero adjustment is required in order (o overcome the
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Tomd Swld

Fig. 3.4 FBs-1LC wiring

33.LC
FN— g2 1]

o R3840
T3 RID
(] RO
B i

Fig. 3.3 LONV Conversion




= Thrize

S32 Temperature module (FBs-6TC),

FBs-PLC provides twe kinds of Temperature madules to meet the great lemperature
ssurement applications. One kind of thess maodules are direetly imterfacing with the
==ocouple, and the others are mterfucing with the RTD sensar, The modules FBs-
FBs-6TC/TRS-16TC support 2/6/16 lemperature channels correspandingly o connect
LE T, BE N D, R. & twpe ol thermocouple, The modules FRs-6RTDFBs-16RTD
6/16 temperature channels correspondingly W connegct the FT-100.PT-1000 type of
~ =nsor. The total temperature imputs can be expanded up to 32 channels ar the most,

8y the time domain multiplexing design method, each Eemperature module necupies |
of register input and § points of digital output for 10 addressing. The updste nte for
wersture reading value can be set ay normal (Update time iz ¢ seeend, the resolution is
o fast (Update time is 2 second, the resolution je 1=

B WinPro ludder provides the very user friendly table editing opertion interface 1o
==e the temperature measurement. for cxample, selecting the temperature module, type
5%, and assign the registers to store the reading values,., As w e femperature control,

S convenient insiruction FUNES (TPCTL) to perform the PID operation W contro] the
== or cooling of th temperature process.

—eedure of Using FBs Temperature Module
' S

Madules to the expansion interface on PLC in scries and conneet un external

SEWIXC sourec and lemperature measiure input wires,

hecusing the WinProludder and configure the confisuration table address Temperature
ser address and working register in “Temp, confi guration” windows then you ean

ssmpcrature value fram register directly.

= of the Thermocouple to the module,

s the thermo-couple signal js very small {in an order o uv), i possible please yse
= twisted cable for signal wiring. Also if the length of thermo-couple wire s not
please make sure to use (he Froper compensation wire otherwise will cause
Sor an cold junction compensation,
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P el e Ihesmoeepba
!
1 |
RO themacouple
|

11its FES16TC. 11 6 15
Fig. 1.6 wiring of the thermocouple

FBs-4A2D Analog Input/output Module.

FBs-4A21D is one of the analog 'O modules of TATEK FBs series PLC. For anmalog
sstpat it provides 2 channels of 14 bit D/A output. Base on the different jumper sertings
& can provide variclics of current or voltage ourput signal, The output ¢ode can be
mfizured as unipolar or bipolar which makes the relation of output code and real output
Sl moere intuitive. For safety, the output signal will he automatically forced
SOV or OmA) when the medule is not serviced by CPU for 0.5 second. For analog
et i provides 4 channels A/D input with 12 or 14 bits effective resolution.

Hase on the dilTerent jumper zettings it can messure he varieties of current or
wage signal, The reading value is represented by a 14 bit value no matter the effeetive
SEon s set to 12 or 14 bits The output code alse can be confioured as unipolar or
et which makes the relation of input code and real input signal more intuitive.. In

2T
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srder 1o [iller out the field noisc imposed on the signal, it also provides the average of
sample input funetion,

The procedure of using FBs-4A2D analog input/output module:

Start.

set the VO voltage/current (ViT), polarity (B/U), and the VT range of each point
oefore installation, Connect FR3-4A2D) 1o the expansion interface on PLC in
scries and eonnect an external 24VDC source and analog outpul wires ta the
module.

Analag Input: Direetly read the value of the four corresponding TRs to abtain the
analog input reading of CHO-CH3. Analog Gutput: Direetly fill the ouLpul value
inta the analogue outpot registers R3904 R3967 1o acquire the correspending
snalogue output span of CHO CH63 from output madule.

End




Trree

Wiring diagram:
B

5E

Fig. 3.7 wiring diagram of (he FBs4AZD




S 4. SCADA System:

It may be dispensable In this project

55 Sensors:

semsor that used in this project as the follow:
Thermocouples

A thermocouple is a device made by two different wires joined at one and,
called junetion end er measuring end. The two wires are called thermo clements or
legs of the thermocouple: the two therno elements are distinguished as positive and
negative ones. The uvther end of the thermocouple is called Lail end or reference
end figure 3.8 .The junction end 15 immeTtsed i the environment whoss temperature
Ta has to bz measured, whick can be for instunce the temperature of a furnace at
ahout 300°C, while the tail end is held at a different temperature ‘1, .. ot ambient
temperature.

JUNCTION
END

:,.'.'.-"‘ T>T,

Fig. 3.8 Thermocouple
Limit Switch:

e switches are a tvpe of sensor thar detects presence and absence. Specifically,
limit switches are switches that are mechanically activated, meaning that they have

= of arm. lever, knob, plunger, ele., which is physicallyv—or mechameallv—aetivated by
contacl with another object. As the object makes contact with the sctuator of the swilch.
moves the actuator to its “limil” where the contacls change state, Other varieties of

switches exist, including proximity sensors, light sensors, electric switches, among




= o simplest form, a limit switch is a “swileh” thal can be mounted into remote locations
2 s actuatad by an chiger other than a human aperatar. Some hasic functions of limir

Dietecting presencefabsence
Counting = Delecling range of movement
Detectling positioning & travel Limil
Sreaking a live circuit when unsafe conditions arise
Dietecting spead
and hundreds of other applications

it switches aré a prablem-solving product. There is nften “no right answer” as 1o which

o can he used inany given siteation. Usually product choice is left to the user to determine

e can best utilizé the switch. Beeause of this characteristic, limit switehes can be lurt to scll
= sroduct—they are the solulion e a brainteaser game.

Wechanical limit switches can be found in any industrial or commercial application where
em or safety is needed.

= and weakneszes:

ng high currents 15 no problem (up 1o 104)
s precision, accuracy. and repeatability
somic sensing solution
e withsmand most envirsnments

&t make physical contact with an object to actunte
ical component can wear out
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3 eurrent transformer:

Fig 3.9 CTs

4 carrent transiormer (CT) as shown in figure 3.9 is used for measurcment of alternating
o currents. Current transformers, topether with voltage (or potential) transformers (VT or
e known as instrument transfermers. When current in a circuit is too high to apply directly
sessuring instruments, a cwrrent translormer produces a reduced current scenrarely
nal to the current in the cireuit, which can be conveniently connecled 1i measuring and
== instruments. A current tmnsformer isolates the messuring instruments frem what may
v high vollage in the monitored cireuit, Current transformers are commonly used in
me and protective relays in the electrical power industry,

ke any other transformer. a current translormer hes a primary winding, a magnetic

o o secondury winding. The alternating current in the primary produces an alternating

. field in the core, which then induces an alternating currcal in the secondary winding

A0 essential objective of current mansformer design is to ensure the primary and

= circuits are efficiently coupled, so the secondary current is linearly proportional to the
currenl. Lock at figure 3.10.



Fig 3.10 Basic aperation of current transformer

et transformers are used extensively for measuring current and monitoring the

of the power grid. Along with voltage leads, revenue-grade Cls drive the electrical
satt-hour meter an virtually every building with threc-phase service snd single=-phasc
eeater thun 200 amperes,

Low cast .

Wat=r proaf,

Sare than 30 vulline size.

S0 LY A ac secondary ratios available

Carent. Power, Energy moniloring devices.
Helay protection device.

all of this description the moet perfect sensor and suitable for our projest is the CT,
=il use two CT's (CT1 and CT2): €11 used tor detect the level of material. and tha
setween CT I and C12 deteet the Gault in motor of the mixer,
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Fig. 3.11 Double CT
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Mitay
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Fig. 3.12 reading CT | and €12
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Figure 3.12 shows the reading of CT1 (R3842) and C12 (R3843) from PLC, Lo delect (he
Sult in the motor. if there's a differcnce between two readings ol the phase eurrent in the motor
tock at figure 3.11) with small error that mean fault happened in the motor, according that the
~ogram will print the message in the HMI which shows the state of the faull.
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CHAPTER FOUR

BLOCK DIAGRAM AND DESIGNE

4.1 Block Diagram.

4.2 Input and output parameters.
4.3 Connection.

4.4 Control Circuit,

4.5 PLC Variablc.

4.6 Human Machine Interface.

4.7 Flow Chart and Programming.

4.8 Project Cost.




s chapter describes the block dizgram and the design of project and all copnections to PLC

£1 Block Diagram:

Fig. 4.1 Black Diagram

S 4 explain the process of the production line started with raw material to storage, all
e process connecled to PLC with suitable control. and we will use HMT 1o contral in PLC

B smonitor the work.
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4.2 Inputs and outputs parameters:

REULL]
| 1

“motors

Process _O[J-tp—i’lt.é =

glecisinn

[t eall

Fiz. 4.2 inputs and culputs

Prepared material with required weight transfer to the mixer based on the desirad
vilue, until the temperature reach o the required value in the mixer, the mixturg goes Lo
the covler tell the temperature reach the required temperature into the cooler and then the
mixiure goes to the savine by unloading motar.
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<2 Connections
4.3.1 Over Loads and contactors:

or Loads:
|.0ad Over Load Device | Rated Power(lkw)
=y | 165A soll start o)
= 13.5A Gver Load 6.5
E A Over Load4 .5 22
floe 1.2A Over Load 0.27
E 1.2A Over Load 0.27
i 1.2A Over Load Q.27
BT 4A Over |.oad 2.2
fing A Over Loads 4 2.2
oading 6A Over Load 3

Table 4. 10ver Loed device

Tahle| shows the project’s metors with it's over load protection sinee it adjust at the rated
== Aceording to the name plate of the motors . depanding on this table the contactors were
e refier to the current

Esch motor has small reted current except Mixer motar which has a Jarge rated current, so
<+ methed of the motor must be required as star delta method, frequency converter and sofl
= Bt because of the price and simplicity the soft start is the perfect methad.

tactors:
cooler 20 A
BPVE Soft start
calor 4 A
Mulien 4 A
Axiom 4A
Filler 10 A
Loading 10 A
Unloading 10 A

Fable ¢ 2 Contacters

contactors selected as 30% grater then rated eurrent, if the value does not exist in catalogs.
sext value will be ehosen,
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4.3.2 Pawer Circuil:
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Fig.4.3 power circuit

e 25 shows the connection of the power eirenit of motors with their protections. valves, DC
= supply and Clements of outputs.

- woll activale relavs, these relays used Lo setivate contaciors, The function of relays is to
e migh voltage from low voltage.
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4.4 Control Circnit

=l circuit eansist the parts that transter signal from PLC to other parts used to control the

T T T

Fig 4. 4Relay Connection

¢ 44 shiws the conngction between relays  operate al 24VDC _and PLC, 48 mentioned
sy relays is the contacior operator, Fuses shown in lgure for PLC protection from high

G s (UL STAR € . :
- a1 '\ '-.:3“-._ gL \. o . "-.. B "'\I_ BE-
a7 w2 7 o 7 o as o5/ o7/ EILHL
A o 2 lape i 1 CRRR ) il
] o ] cma[] o w5 ] ﬁ||'ﬁL{ =
A = 'H B I i - g P i . 3 - e
-
[0
| | I
mn M ML ACKH FLIER - . Luading unloading

Tig 4.5 Contactors Connection

o= 2 5 shows conncetion of the contactors 220w AC | using the normially elosed contact of
wad to sure the operation in save mode; that menn when the over load of any motor activate
sontro] of this motor does nol operate.,
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4.5 PLC Variables

laputs:
Name Symbol Address Description
I emperature senser 1 Tsl 10+ I"E‘:ﬂ'::;ig;m
Temperature sensor 2 1's2 I cnzll:észjn?r:;i;riﬁi;tu
Cmergency ' Em X4 LYigital input
S-Weight - Ch) Analog input
Cooler Over Load GO i X0 Digital input
PVC Over Load PWCIOL X1 Digital input
Color DVEI-T.ﬂﬂd CoOL X2 Digital mput
Mulien Over Tunad ML X3 Digita! inpul |
X |
Axuim Chver Load AOL X4 Digital input
Filler Over Load FoL X5 Drigital mput
Loading Over Load LOL X6 Digital input
Ualoading Over Load UOL X7 Diigital input
Mixer Over Load | MiOL X12 Digital input

Tahle 4.3 Input parameters to PLC
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Table 4.4 Output parameters from PLC

cooler

Outputs:
Name Symbol Address Description
Molor 1 MI Yo PV motar
Filler motor
Notor 2 T2 Y
Cplormotor
Maotor 3 M3 %1
1 mulien motor
Motor 4 M4 b i)
Maotor 5 M3 ¥3 POGTy iR
tart Mixer motor
Motor 6 M Y1l RhiEL M teer
Maotar b M6 Yiz Stop Miver Motor
Motor 6 M Y13 Resct Mixer Mator
Moltor 7 hi7 (0.6 Conler motor
I Moter o transfor
Motor 8 MR Q0.7 material from weight
0 miNer
Mualor Lo transler
Mowor & i 1.0 material from cooler to
store
. RBerween weizht and
Valve || V1l ol spare
B Cyvlinder of mixer to
ValveZ] V21 (1.3 ¥
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4.6 Human Machine Interface(HMI):

I's necessary of using HMI in the lirge projeets fo make the process more easily,
monitaring. less connections and ast Gault diagnostic, since there’s adot of push button so
using the HML avoids this problem.

Easy builder screen (HMI) was used in this project which is working suitably with the
FB5-40MA (PLC). The HMI parted into many screens, each of them [or one process a3 main
process, lnad cell setting, automatic operation, manual operation: and main setting,

Fig, 4.6 Automatic process

The main prooess of the project as shown in figura 4.6 _ in the automatic mode which 15
“ow the inpul materials, loading part, mixing part, cooling part and unloading part
sespectively from the right side of the figure.

The worker can use the sciling window te control of ull the process by interring the data
iz amount of required materials and the suitable lemperature for the mixer and cooler, Lock

= figure 4.7,




Tig, 4.7 Setting Window

The Manual screen can be used for maintenance. testing nnd manual eperation which is

containing push bulton for every motor without self-holding. In control of the mixer motor
tow push huttons were used to control of soit starl, Lock at figure 4.8.

Fig. 4.8 Manual Window

15
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weight : lﬂDﬂ.ﬂﬂ jl Z!
Raw weight:' 0no.0o I

Fig. 4.9 Toad Cell Sciring Window

Before using the load cell, calibration must be oceurred to make the reading more actually
s 1o avoid any ermor in the weights, This calibration can done using (he load cell setting
wdow {ligure 4.9) with muss known it weight (Raw weight) putting sl the load cell sensor
serring ils weight in its place. then by pressing sat butlon the weight will stored into the
oy of the PLC then the load cell became calibrated.

\ ¢ these windows can be selected by the fast election window shewn in figure 4.10.

Starting §f load set @ Manual | setting' Automatic
FastSel | =T e

Fig. 4.10 Fast Sclection Window



main purpose for the HMI is monitoring, so any action happened must appear on il such as
= over Load in the motors will appear on the HMI as messape shown in Fgure 4.11 .

Fig. 4.11 Over Loud message
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4.7  Flow Chart und Programming:
4.7.1 Flow Chart:

Fig. 4.12 Praject Flow chart




=aoter Four

4.7.2 Programming:
Load Cell Programming:

Zumig Uperation:
Veaight mothing Ten prass ) bttt i el S sl s b oo paoied
M =hiL

LS} by Ceatind
Raetwarcalecds) seha Hauiae
Wetgirtieneien Shieet than Brass i Biotio o et gl babue i seforanc peit
A=V
Wi The 61t o R 1 vam b e mearaaty S w N
A1 =Faw wight wrighima

W

L]

e
=

-LJ.-...:# anaadag daekr

Fa-E whally

Paiesliti= '-:*!-;“-‘-'!-




cevnpane Tt inpat et fom (M) e i eal w1l fo fzad call

stiw fhv-yoeight of e and flar




CmEpter Four

e s i s T LT et e gl o i el

wild Fe wguising waight of s me from MW o e wegil




Chapter Four

P—— i ————— M5
N8 o Rd r,,:h...__{ =
2 ok al'}

wuahu pwaghst WG
== rast—— F—
Fastr
i —————
pEar ST, EER T S
] | i weghd
ke (]
It Filler
LS L: o4 O —
anine weight
HAR—
o0 mizie-shors thar shaweight Taohog zomage
T [
i I =y
e m e
Sl o bem L)
~LiFs, [l

<=




Chapter Four

Pracess programming:
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Chapier Four

4.8 Panel Design
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Fig. 4.13 panel dusign

Sigure 4.13 show the [irs design of panel. showing the
=21, MCCB, DC power supply and current transfo
souts and outputs. At the and dimension of panel

wompenent of panel contactors, fuses, saf
rmer with their real position and nodes of
1y ohtained,
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Fig, 4.14 Real Pancl
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4.9 Project cost

[T r'i[.l.li-ull'l

- Agcessori ﬁmmnm

Cuanliy Price. Amoupt
PLC FATEK A0MARZAC [ 1500 1500
PLU Module IBS-1LC ,Load Cell Module b 1oo 1100
PLC Module FAS-4AZD Current Module =] 600 600 |
PLC Module FB&-G1C. Tempreture mudulo 1 500 600
ACT=2 Current module 2 700 400 |
Reley 24VDC.8PINS 4 =i 420
Contactor ABB S.SKW.220V 4 B0 40
‘Contactor  ABBLIRW.220V | SRS 80
Contactor zhisalba, dK W, 220V 4 560 o
 Powwar supply 220-24vdeA2A S [ w00
' Power supply  220-24vdc.2A 15D 150
| Circuit Breaker Hager, single phase.c10A. Z T 24
Circuit Breaker 1ae ] 20 20
- Clieeuil Bresker ! Eid =
 Circuit Breaker ] 300 300
' Clireuit Bresker 1 350 350
Uverload ful B 80
Overkad 4
 Power analvzer 1
hrru.rgm::-y Emergi:'itm' Swftch I
ST 2
[ CT :mo—.m 3
Soft start ABBIOKW o0
Board Pamlflu:a:gi ity 1
Farck Soreen Touch Sereen =t
Wmng_ =

[ Tmal pnr:c

Table 4.5 Project Cost




FUTER WORK AND CONCLUSION

5.1 Recommmendations.

5.2 Challenges.

5.3Conclusions.
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5.1 Recommendations

[n this prajeet, sontenl roum has been desipn and built, it van be improved in many
WAYS such az implementing a SCADA system for dispensing data sable between PLC and
HML 20 control would be remote.

3.2 Challenges

While designing the Syslem. there arc many challenge were faced. such as:

¥ Some of required componcnts for the project are not davailable in the laeal
markel; such as foad cell modile,

V' Some of the Project components are Expensive.

v" Lack ol knowledge abour PLC and ITMI programs,

*  Climaie o5l usq lot of ime.

5.3 Conclusions,

¥ In this praject many information about types oI PLC and HMT kave been leamed an
eained,

¥ FATFK and Easy builder programim ng has been learned,

¥' Dealing with pancls and wiring has heen obtained,

¥ Over [oads, conlactors and circuit breaker selecting has heey ubtained,

ol




Chapter Five

5.1 Recommendations

In this project, contral room has been design and built, it can be improved in many
ways such as implementing & SCADA svstem Tor dispensing data cable between PLC and
ML so eontrel would be remote.

3.2 Challenges

While designing the system. there are many challenge were Faced, such as:

¥ Some of required components for the project arc not available in the local
market; such as load cell moduls.

¥ Some of the project components are capensive.

¥ Lack of knowledge about PLC and HMI [rograms.

v" Climate cost us a ot of tme.

5.3 Conclusions.

#* In this project many informaticn about tvpes of PLC and [TMI have been learned and
witined.

¥ FATEK und Casy builder programming has been learned,

v Dealing with panels und wiring has been ohtaingd.

¥" Over loads, contactors and circuit breaker selecting has been obtained

]
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FBS 4A ZD Analog A/D&D/A Combo Module

Specification
Analop Inpui
Total Channels - 6 CH
Resolution- 14 or 12 hit _
Signal Resolution - 0. 3mV(Voluge), 0.61uA{Current]
/O Pointz Oceupied - 6 RIInput Register)
Conversion Time- Updated each scan
Accuracv-£1 %
Max. Absolute Input Raling-
=13V (Voltage), 30mA(Current)
Software Filter- Moving averape
Avernge Samples- 116 configurable
TInput Impedance- 62 2KOVoltage), 2500 Current)
: Measarement Range-
rtroduction AO~-10V, 55V, 0~10V, 0-5¥

354420 is one of the analog 1O modules SR - =l X
| FATEK FRBs series PLC. For analog output -20~+20mA, -10-+10mA, 0-20mA, 0~10mA

erovides 2 channels of 14 bil D/A output. Analog Ontpret
e on the different jumper seilings if can ; = =
rovide varieties of eurrent or vollage outpyt Total Channels = 2 bt
-nl. The output code can be configured us  Resolution- 14 bit
~polar of hipolar which makes the relation  Signal Resolution - 0.3mV[Voitage). 0.6 TuAlCurrent)

< outpit ende and real output signal mare J/O Points Occupied —
wuitive: For safely, the cutput signal will be

~omatically forced to zero(0V or DmA) 2 RO(Output Register)
o the module is not serviced by CPU for  Conversion Time- Updated cach sean
¢ second. Accnracy-=1 %

- analog mput it pravides 4 chaunels A/D
= ;twjthg Ilpnr 14 bil effective resolution. Max. and Min. ontput loading-
" an the differsnl jumper settings it can Voitage Oulpul-  50¢-1M0
wossure the varieties of current or voltage Current Outpul-  0-50040)

—al The reading value is represented hy a
¢ mal valug no matter the effective resplution i s o
=t 1o 12 or 14 bir The eutput code also can =10~+10V, 5~15V, 010V, (-5V
« configured as unipalar or hipaolar which 20-A420mA -10~-10ma, 0-20mA, 0~10mA
uces the relation of mpur code and real =) ek
=t signal more intuilive:. In order to filer S apectiicaion
- the fiald noise imposed on the signal, il Isolation- Transformer{Power) and photo-coupler{Signal)
o provides the average of sample mput Indicator(s) - 5% PWR LED
action: External Power and Consumption-
SANC] 5% 0%,
100mA max.
Tnternal Power Consumprtion- 3V, 20mA
Operating Temperature- 0~ 60 T
Storage Temperature- -20 - 80 T
Dimensions- 407 O0HARND) mm

Quiput Range-

,————————“_



FBs-4A2D

Analog A/D&D/A Combo Module

Wmensions
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FBs-4A2D Analog A/D&D/A Combo Module

- BEESS e e eSS e
A Jumper Setup
dput Code Farmat Selection

z

E -

¥ Cere are two formarts of output cude can ba seleeted, one is Unipular and the other is Bipolar. The range
;::' the Unipelar eede value is 0~16383 while the Bipolar is —8192-8101. The extreme two cnds of (he

e value corresponding to the minimal and maximal analog outpul level respectively. For example, if
1

c enalog signal is cet to —10V~1 10V range, for the sume code valuos 0, the Bipolar code will result OV

wout, while the Unipolar code wall resull 10V output, for the code value 8191, the Bipolar code will
;r.-ulL 1OV vutput, wirile the Unipolar code will result 0V output. The JP1 are shared for CHO, CH1 which
ans hath channels can not configure to difforent output code format,

Format t A1 Code Range Corresponding Output
1 " ‘
B S 8 S T B
o Jp1 [ @) s1ognglgi | OV RVE20mA~I0ma)
1polar o

BN = 5‘&71_-'25-]7'?! A E'Dmfﬁi}

m o OV~ TOV{0mA ~ 20m4)
(DVA) )~ 16383

Lnipaiar

DV ~3Vi0mA ~ [0ma)

JPB

.......
-----

JPA
S i w Yt Rl
.l iy B
r3 |
T
: - 11 JPl
ATEKEBL T w95 ST o4 JP5~JP8

‘!;‘ﬂ - l:l'..-l __'_' ]

3%




FBs-4A2D

Analog ADE&ED/A Combao Module

Wiprnt Signal Type Selecrion

“ease refer the above picture for the Tacation of JPA & TPR, The uppet row of JPA & JEB is [ur CID
“A, while the sccond row of JPA & TPH is for CIT1 THA,

Signal Type

JPA (Voltage/Current)
Setup

JPB (Range& Polarity)
Setup

OV~ 10V

10V~ 10V

QV ~ 5V

SV ~3Y

=;

v

'm l—ATT]
e

N N |« [BT0]
W E]m |+ [5v 5]

Dl ~ 20

-2':]:':1 A== -:.l-ﬂ"_'ﬂ..:ﬁL

I:-IIE'-"'[-L'II'“I. 2 _I:.}JTL.FL

LUmA~ 10V mA

mm|Y
I

L
B WS | «—[yTEy]

46
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Analog A/D&D/A Combo Module

FBs-4A2D

LD Jumper Setup

aut Code Format Seleciion

Tere are twi input daa formats can be selected which are hipoler and unipolar, The range of input value

0-16383 for unipolar formal while bipolar iz -B192-8191, The two extremic values of cach range
responding w the mimimal and maximal input signal, For example, if chose the 10V~ 10V type
“nal, for 10V input signal the inpul value is 6383 for unipalsr formar while thie bipolar format is 8191,
emally the input code format serting is consistent with input sigral type (bipolar coded for bipolar
ul signal, inipelar coded for unipalar input signal). Only when use the FUN32 lor offset conversion
uld set the hipular code for wnipolar input signal (Please reler the FIIN32 descmption). The code

mat of a1l input channels arc sct hy the same JP1 jumper. The location and fhe settmg of jumper of JP1
= shown at below

Code JP1 Setup Clode Range Corresponding Input
‘ormat
e ot EEE LIV~ IEVE20mA ~ 20mA)
o JP1 [Emm | {A/0) _§162~ 2191 = =%
@ = AV~ SV(-20mA ~ mA)
OV~ TOV(0mA~2UmA)
EEE =
Ukthdlas =0 [ mm | (AD) U~ 16383 OV ~3V(0maA ~ 1Al
m

age/Current input signal type Sefting

signal Type JPS ~ JPS
— >
Vll.‘lltq'lg:l.: ™ s
1§ s i

Carrent

= >
i

Il




FBS'4A 2D Analog A/D&D/A Comho Module

8 Signal Type selection

—

Signal Type Polarity Setting (JP3) Range Setting (JP4)

g~ 10V j 5\
T
O~20mA . @ 1oV

: sl
G~5V Bl 5V
or

H
O~ 10mA L= 1oV
-10=~+10V LAY
i ﬂ 10V

ey m

- -2 —~-20maA =
S~+5V B :il 2 Jl @ 5V
ol

A0HA ~+10mA =10V

default fuclory settings ol 442D analogue mput’output module are

it cade format — Bipolar{-8192-=%19 1}

it signal fype and range Bipolar - 10V - +10V)

put code format — Bipelar(-8 192~ 8101

put signal type and range — Bipolart-10V - 1 107}

hose applications that reguire the setling difler than the abeve default setling sho

fications of jumper position according to aboye tables.
£ application,

ild ke some

besides the setting of jumper should he conducted, the Al madule configuration of
roladder also need to be performed.
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Load Cell Input Module

FRs-1LC/ FBs-2LC is ane of the analog input modulas of FATEK FEs series PLC. 1t
Supparts one / twe channel of load cell irput for weight measurement.

The conversion result is represented by a signed 16 bit integer value, In order to
filter out the field npise impased on the signal. it also provides the average of sample
input function.

Note: 1. The Supporting of 1/0 configuratian for FBs-ILC/2LC module js available anly
for PBLC OS V4,71 and Winproladder V3,22 or later version,
2. For thoze sarly apolications which do nat use /O confliguration to work with
LLC madule can still work praperly provided that nie additional FBs-2LC module
control is required.

1 _Specifications of FBs-PLC Load Cel| Measurement Modules

FB5-1LC/ FBs-2LC Load Cell Measurement Moduley|

7 spenmicni i FBs-1LC T esaic ]
i Total Channels | one channel ‘ two channels
#; A/D Converter Utilized 24-bit A-T A/D o
|_ Resolution 15 bits (include sig_ned_hi;_l__ ______|
L I/D Points Occunied 1 Rifinput Register) and 8 Do
| Conversion Rate | 5/10/25/30/50/80H: | 1/3/5/3 sz
J Non-Linearity 0.01% FS. (@25°C)
| Zero Drift 02uvc 1
Gain Drift ( 10 ppm/ T
Excitation Voltage sV with 1000 driving capability
L Sensitivity 2mVAV, SV, 10mV/V.20mviv %
_ Software Filter Moving average
’; Average Samples | 1~8 confizurahle ’
Isalation r Transfermer{Power) and phat&mupler(Signalj
indicator(s) .I 5V PWR LED |

F Supply Power | 24V-15%/+20%, 2un
| _Internal Power Cansumptior 5V, 100ma ‘_f
{ Operating Temperature 0~e0

Storage Temperature -20~80 C ’
| Cimersions 40[W)x30[H]x80(D) mm




2 E@@Eﬂsm FBs-PLC nad Cell

(RILRN e S Hi“'l'l'lﬂ“—“"‘

|
|
|

' Connects Load Ce|l Modules to the 8xpansion interface

| an PLC in series and connects an axcternal 24vDe Source '

and load cell measyre input wires,
e 1
’\L e
Exacute the WinProladder ang configure t ‘

ne load cel|
configuration tahle afdress, the register address, ang |

| warking ragister in load e2ll configuration windauwsg,

then yvou can read the weight measurement value form '

registar directly, ‘

3T Proedtres of Ganfgss e Load CelTiaRiram

Click the item |/ Configuration”  which in Project Windows:

‘ Froject

L-lf /0 Configuratian

2 Select "LC Configuration” :
Cnce the setting Page displayed, is able o maasg

ure the laad cell madule.
'E'I:

= HSContgurstion I s ' 5 S x|
Vi Courtar | [rtsent Sy JuDdSehe: | dreu fetip | Tems, Corslourgion A Eefmatiel | i Conpman | 20 =1
Losel "ml Ty sty
Shurtieny facyuiey of eorilignmiion Lok 'ﬁﬁﬁ_ . AR ASEE
e R S v —— BU-TIT]
| Fharting regiezn of working peieer e  prom
——— — — —
| IMhakbra  Randing Adigems Mirkie Yerme - Spancan F2eEniTA SeanPole  TinozofAversge:
LA+ R j: XTI A . e 4] CER—
' = Feh s FRsar [Fariizan _“_"J :I:_-'H_T}i:;":ﬂ.?_ E‘ Hz = W __._'I
E
B
-
5

Lo ]t |




1. [ $tarting register of configuration tabie |

Assign a starting register value to store the loag cal| configuration table,
there will allow the following Inputs:

RXNXX or DXXXX

The configuration table only eccupies 44N

of registers, whara N i the
nurmber of load cell modules,

As shown in the aboue example, R5000™ R5005 stares the load call
corfiguration tahle.

2. . Starting register of reacing/control register |

Pleass input the slarting register number of 3 black register

allocated for raceiving the measurement va
load cell

Thera il

that were
lue and control pgarameters for

allow the following inpurs, RXXKX or DXXXX
ane channel occupics 16 register.

As shown in the above example, channel 1 used ko ~ R15.

3. [ Starting register of warking register |

ASSIEN 2 starting registers to reserve the wor
the following inputs RYXXX ar DXXXX
The lead call Measurement regisier occy
the number of load coll modules,

A= shown in the above example, DO

King registers, there will allow
Pies (NXdH5 ragisters, where N is
D12 zre the waorking registers,

Notes: The abave thres SeTtings can be used in all Load Cell modules.

[Load cell madule installation information angd

setup )
4, { Module #1 ~ #18 |

Display the name of the install

2d module and tha analog starting address
of its own, there ars the following modules,

‘L' FBs-1LC (1 channel of laad cell module)
7

(2} FBs-2LC(Z channols of load cell module)

3.  5pan ChOg / Ch1# | Assign the following selection of the measuramsnt range:

0~10mV(2mvyv), 0~25mVISm/v), O"50mV{10mV,y),
0~100mV(20mv/v)

6.  Scan Rate ) : Assign tha sean rate of reading value, there ara two seleclians:



FPUREREATRTRVR TS e o

T FBs-1LC has 5 f 10425 /3D /6D / 80 Hz can be assigned
(3) FBs-2lChasi f3/5/8Hzean he assigned

7. [ Times of Averaga | : Assign the times of averaga for |oad cell measure,
unbalanced average, 2 times the average, 4 times the
average, and 8 times of the average can be assigned.

4 Load cell reading / control register

in following tabla, lats a5sume the starting register of reading/control register s R

e — e

' Register | Description Oy ___R,"‘I —r
Qffsat T J‘ 3

FFHI] Engineering weight value R R
REL | Rawweight valie S o R

}_ R+2 Hig?E_feE-nn:E engineering vafEMax.EE?EE-_ W =

Command register
Bit 0 — set zero/tars referance
| R+3 Bit 1 - set highifull scale) referance

R+d Auto 7ere threshold 0~255 0 | W |
’ Status register |

R+5 ’ Bit 0 ~Error indication ’ R

i

Bit 1 — Over range or cencor broks Indication

R+7 Zero value set by performing set zero refarence R _
_F;rs_ | L‘erre_nt L‘;n_p_ehsa’red ferg valye - T R___ J
R+39 f He_g_jsgr I;rfnt_w_nﬁpru::ess Usuge e _Fi__ [

| R*10*R+15 | Reserveg - _____—1__________‘4,

Each channel occupias 16 registers.

Maote !

1. Only the R+2-R+3R+4 register are set by user, the other register ara set by system
2. R+3 .
Bit0=1, sot current Mmeasurement value as zero reference
Bit 1 =1, for SPAN. <et current measurement value minus zero reference value gs
high reference value which corresponding to tha weight value sat in R+2
3. User can convert the engineering value on their own with reference the value In
R+2,R+6 registar if necessary.




4. Error indication includes
high reference engineering value( R+2) ar SPAN(R+ 6) is zarg ar hegatjive
5. Auto zereing threshald -
This value confines the zerg value drifs tolerance region. If the zero drift value falls in
this regian, the zera drift will be compansatad.
Set this value to zere wil| disable the auto 2eroing function,
5. 04052 dalay tima far auto IEroing activation | range from 1000 ~ 5000 (ms),
default is 3000 (ms),




B15=1 means that the 15 channel is installay
(the default of RAD1E Is FFFFY)
® Ra017 : gpy means that the 140 channel s inetglied

BL5=1 means that the 31" channe is installed
[the defayle of RA017 is FFFE H)
®  When the load cal| i installed [tha Corresponding bit Must be 1), the Systiem
Will perfarm the Jine broken detectign, If there s line broken happened, the
broken valye -32760 will he displayad.
®  When tha load call is nat installed (the corresponding bit myet be ), the
SYstem will not perform the line broken detaction, Tha broken vaiue will be
i,

corresponding bit of R4n16 and R4017 ta perform or nat perfarm the line
broken detectian.

By the time domain multiplaxing design meathod, sach load call module OCcupies
1 point of input reglstar and g points of digital output for i/Q addressing, Faor
corract i/0 access, the /0 aﬁdressmg of extension modulag fn[inwing the load ca|
module must be addeg the /0 Guantity which the Corresponding moedule shoyld
have. Tha WinProladder Provides an BasY and conveniant Way tc calculate the Vo
address far the extension modulgs through the on-lfne “I/o Numbering" operation,
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FBs-TC6

6 Chunnel Thermo-Couple
Temperature Input Module

Infroduction

FDBs-TCE 15 one of the temperaiure mpul
madules of FATEK FBs series PLC. It
provides 6 chunnels of thermo-couple
temperatire measuremeant input with (L1 °C
or 10 resolution, Thedsan mte for 0,1 T
resolution 15 4 seconds, while te scan rate
for | T resohtion 15 2 seconds. The cold
winelion commipensation 13 canied oul inside
the module, also it provides wire hraken
derection feature. To give the user move
choices for the selection of themuo-couple
Tvpe and in order to enhance the noise
smimunity, the isolation scheme is per channel
basis. All the aptional features of this module
arc sodtware confipurable; thero are no
hardware jumpers or switches for user to
Satnp,

Dimensians

Specifications
Total Channels - & CH
Resplution-0.1 T or1 T
O Points Ocenpied —
| BI{Tnput Regizter)
8 Discrete QuipatDO)

Conversion Time- 2 or 4 Scconds
Aceuracy- (1 %0170 )
Sensor Type- LK B S ETEN
software Filter- Moving average
Average Samples- | 2.4 5 16 confipurable
Compensation- Built w1 cold junction compensation
Measuremenl Range-

T -200-1200°C Ko -200--1200°C

R: (=1800°C §: 0~1700°C

F:=190-1000C T -190-3807C

H: 330-1800°C  N: -200-1000%
Iselation- Transtormer Power) und photo-couplen(Signal)
Indicator(s) - 5V PWR LED
Supply Power- Z4VE15% 14 2005, 2VA
Internal Power Consumptinn- 5V, 35mA
Operating Temperature- Do~ 60 T
Storapge Temperature= =20 ~ 80
Pimensions- 400W xS0 H xS0 mm




FBS" TCG 6 Channel Thermo-Couple

Temperature Input Module

Wiring Diagram

B EecT T :'J;--' — A E
el Tty
(4] [ = E
l‘l‘l %
o e = %)
L] e~
. bt Bl 1R

i L s
0|

Note:

Bocause the thermo-couple stsma! is very small (in an order of uv), if possible pleasc usc the shiclded
twisted cabls for signal wiring, Also T the length of thermo-couple wire is not long enough, please make
surc 10 use the proper compenzarion wire otherwise will cause excessive emor on cold junclion
CULTIPEnSEion.

et
e




FBS_ Tcs b Channel Thermo-Couple

Temperature Input Module

/0 Configuration

Belore the lempersture value can be retricved, the user should perforimn the 10 configuration of
fempérature mpdule with the help of Winproladder seftware, The following screen will he shown when
perform the 1/O configuration

B2 170 Contienmstion MG vl = .Tf;- EI
/0 No. _Furiction o = = == Sls|
S Undefined =1 ~Temperature Corfiguraiion : : -
1 Urdefined (Etarting Adchass ol Configuration Tabis ) [F100 RI00~F108)
(R T T
ié Hnjqf;:ﬂ Starfing Adess of Working Regrter,.  [R300 (R0 A323]
# —_—m— =
5 Undsfined | Addess ModioName Serev Tope | e Tevg, [Cooe =]
x7 Limcndmad 1= 5 1y A0 - - e
b Undefined el o r.}: P E Timez of Averageiic =]
9 Undatrsd 82 AIBN FBeTC2 3 =] Gembi) [Hora 3]
e i #x A2 FBETCIS [T |=1=
:ﬂ; Undelined e | ' _p I 2 - B
Undshned . BeATDS  [FTIOCDIN =]
13 Undefined ok Hm H! 2 hbni M
¥4 Undstined W5 Fa44  FBsATDIE  [PTIDOIDDIN ]
¥15  Undefined e
Y0 Undsfined -
Y1 Undsfiree :
Y2 Urdefined |l | we
W Ok | X Canoe |
i

i'['he user need to assign a starting register of’ 4 contiguous register area for holding temperature reading
value and sreas for storing the confliguralion table and working seratchpad and define the sensor fype, unit
oftemperanire, sean speed and samples for aversge. Please refer the advanced manual 1 for dotail -
explanatian.
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