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Technical data

Thermocouple input:

Designation Range Meas.accuracy

Fe-Con J 0-600°C <0.5%

Nicr - Ni K 0-1200°C ¢

Pt10Rh-Pt S 0 - 1600°C “

Pt13Rh-PtR 0 - 1600°C “

Resistance thermometer input:

Designation Connection TypeRange Meas.accuracy
Pt100 3-wire -199.9 - 500.0°C 0.2%
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Standard signal input:

Designation Range Meas.accuracy
Voltage 0-10V ,input resistance >10k 0.5%
2-10V ,input resistance > 10k “
Current 4 - 20 mA ,voltage drop < 1V “
0 - 20 mA ,voltage drop < 1V )
Outputs:
Relay change over contact 3A at 250VAC resistive load
Voltage 2-10V 10-2V Rl oad = 50002 min
Current 4-20mA 20-4mA Rl oad = 45002 max
Logic (SSR) 15V /20 mA max
Triac Max Gate Current = 50 mA
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Controller:

Control type

Single - setpoint Controller

Controller Structures

P/PD/PI/PID/(On/Off) / Auto tuning

A/D Converter

Resolution better than 16 bit

Sampling time ~250 s
Data backup EEPROM
Weight 300 gr
Ambient temperature range 0-55°C
Housing type Plastic
85 - 265 V AC 50Hz
Supply 115 -310 V DC
Power Consumption <10wW
Panel Cut out in mm 92 x 92
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General Specifications:

1| Input

Thermocouple Types (R, S, J, K, ...)
RTD Types (PT100, ...) 2 wire or 3 wire
Standard input types (0 ~ 10V, 2 ~ 10V, 0 ~ 20mA, 4 ~ 20mA)

2| Outputs

Relay

Alarm (Relay)

Logic SSR

Triac

Voltage and Current Standard analogue

3| Controller technique:

PID (manual or Auto tune Options)
Non - Linear Controller ON/OFF

4 | Ancillary abilities:

Operation Start delay timer
Process hold - on timer

5| Sampling Specifications:

Internal Separation m

Minimum assessable Input: 1.25 pv
Sampling duration 320 ms

Digital Filter: 2.5 s
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Terminal Specifications:

1, 2) input to 85-265 VAC or 115 to 310 VDC
3) main relay open output

4) main relay common output
5) main relay closed output

6) triac «anode»

7) triac «GAte»

8) alarm relay open output

9) alarm relay common output
10) alarm relay closed output
11) positive SSR output

12) positive voltage output
13) positive current output

Py

e (14) negative SSR, voltage, current and output
0 (19,20) AIN3(+) , AIN4(-) Thermocouple input J,K,R,S
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(1) ssr
@ Voltage
@ Current
GND

I Voltage +

0 (17,19,20) AIN1, AIN3, AIN4 Inputs For 3 wire Pt100 arrangment and for 2 wire Pt100

arrangment AIN3,AIN4 in short-circuit

0 (18,20) AIN2(+) , AIN4(-) Standard Voltage Inputs 0 ~ 10 v or 2 ~ 10v

0 (19,20) AIN3(+) , AIN4(-) Standard Current Inputs 0 ~ 20 or 4 ~ 20 mA
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Displays and keys

OATBIN s o

® There are two LED’s to the left of the display;the upper °c
one signifying Output and the lower one Alarm. o

@ There are two displays (7-seg). The upper one shows PV "V
(Process Value) or the current temperature and the lower s
display shows SV (Set Value) or the intended
temperature.

® The four keys from right to left are Up, Down, Enter, and
Program.

AUTO TUNE

P Enter v A

Program key is used to enter the menu or selecting next parameters at Standard
Display Stage.

Enter key isused for entering Password and transfer the new parameter from the
transient memory to temporary memory. Of course the display turns off for a while
and then turns on when parameter transfer is done.

Down, Up Key is used to reduce and increase amount of the parameters
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Memory Modes of the Instrument

The instrument is equipped with three types of memory, namely: Transient Memory,
Temporary Memory and Permanent Memory.

e Transient Memory
The changes to the amount of a parameter are made in the Transient Memory.
When the Enter key is pushed, the changes are transfered to the Temporary Memory.
Please make sure to push the Enter key once you have adjusted your desired amount
for a certain parameter using Up and Down keys; otherwise, the changes to parameter
amounts will not be executed if you push Program key before pushing the Enter
key(except for parameter hidt in supervisor mode).

e Temporary Memory
Any changes made in the Supervisor Mode (once the Enter key is pushed) or
Operator Mode will be saved in the Temporary memory . Note that, the changes will
be lost if the instrument is turned off for whatever reason. In order to transfer
the new amounts to the Permanent Memory,
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5RUE function can be used. In so doing, the amounts already stored in the Temporary
Memory will be accessible in the Permanent Memory as well even after the instrument
is turned off.

® Permanent Memory
Once the instrument is turned on, the already stored parameter amounts will be
accessible in this Memory Mode. From then , any changes made to parameter amounts
shall be saved in the Temporary Memory. In case the changes are intended to be saved
in the Permanent Memory, pushing the Enter key as SAUE parameter is displayed will
be enough.
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Operation principles of the Instrument

The instrument is in Standard Display mode when it is turned on. The instrument
can be operated at three stages: Standard Display, Operator Mode, and Supervisor

Mode. Each stage is explained in detail in the following.

Standard

Display

Supervisor Password

Supervisor
Mode

\
L

Operator Password

Entering
Password

Operator
Mode

Y
—*F
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* Push Enter key in SAUE Menu / Keep pushing P key for at least 3 seconds / after elapsing 30s (time out)



Standard display:

The instrument is active in this mode upon being turned on. In this mode, the lower

and upper displays respectively show SP (Set Point) and PV (Process Value).

In this mode, none of the parameters can be changed with the keys.

Entering Password

There have been envisaged two passwords, one for supervisor ( 5PRS) and one
for operator (=PAS), so that unauthorized persons cannot have access to parameters
and set points. In order to log on different stages, the related passwords must be given
to the instrument.

In Standard Display Mode, it would be enough to push the P key so that the
PASSis displayed. Then, the password code can be set using UP and Down keys and
then entered in order to log on Operator or Supervisor Mode.

Note: In case of wrong Supervisor or Operator Password, the instrument will automatically
revert to Standard Display Mode.

In case 5PAS and oFRS are equal , there would be no Operator Mode. This
means that anyone would be able to change critical parameters through Supervisor
Mode, Therefore, it is highly recommended that two different passwords be used.
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Operator Mode:

At this stage, the operator will be merely able to change SP, and changes will be
directly stored in the Transient Memory. In order to transfer the changes to the
Temporary Memory it is enough to push the Enter key once.in order to transfer
setting changes to permanent memory you are supposed to go on the
save parameter and after that press the Enter key.

Bear in mind that the password required to log on this stage can be adjusted at
oPAS parameter.

Supervisor Mode:

At this stage, all basic control parameters can be adjusted as required. In order
to have the next parameter on display the P key must be pushed and the Up and
Down keys are used to change parameter amounts.

To exit this stage without transfer of changes to the Permanent Memory, the P
key must be pushed for at least 3 seconds. However, the parameter AUt must be
logged on first and then entered in order to transfer the changes to the Permanent
Memory. In this case, the instrument returns to Standard Display .
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Your

Parameter Explanation Value range Factory-set X
setting
depending on input [ yepending on input
SEEP set point type e.g.. for therm?- type e.g.. for thermo-
couple type K: 400°c | coyple type K: 400°c
Te:KJ,R,S
. PT100 y
n_t input type V:0-10V, 2-10V TC:K
1:0~20, 4~20MA
Relay
SSR
Out output type Triac Relay
V:2-10,10-2V
1:4~20, 20~4MA
displayed amount for
- o ]
oo ml_nlmum_Standard input -1999~(SCH-10) 0
signal-Displayed when
input is standard signal.
displayed amount for
H maximum Standard input
st signal-Displayed when (SCL+10)~9999 9999
input is standard signal.
oFSk process value correction -100°C~+100°C 0°C
P b (proportional band) Control SPH 0

type on/off :p- B=0

0- 3 digit
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Parameter Explanation Value Range Factory - set |Your settin
rt Integration Time (-t = (deactivated) 0-1000 S 300
dt Derivation Time (dt= Qdeactivated) 0-3000s 20
Positive Hysteresis band for o
Ha5E on/off control 0-25°C Y
B Negative Hysteresis band for N
HI5 on/off control 0-25°C v
yo Output when PV=8V 0-100% 0%
Displayed when (F‘-b #0)
i Maximum ouput 10 - 100% 100%
Yy cycle time 2 - 120sec 10
AL-k Alarm type 0-4 0
= Alarm Comparator Depending on | Depending on

- Displayed When  AL-t 20

Input type

Input type
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permanent memory

Parameter Explanation Value Range | Factory - set |Your settin
Alarm Hysteresis- Displayed | Depending on |Depending on
AL-H When AL-t #0 Input type Input type
hold time at PV=SV point
hidk Displayed in Zero Alarm mode 0 - 9999digit 9999
(Per minute)
* i i
diye | Delay time before system running - 9999
(Per minute) 0 - 9999digit
- Depending on | Depending on
' t t high
SFH setpoint g Input type Input type
SPAS Changing Operator / Supervisor| . SPAS=0
oPAS Passwprd 0 - 9999digit PRS- 0
CALE transfering parameter to active by Enter key

* Control start time is determined by this parameter. For example, at 20: 00 time
can be set in a way that the control system is activated automatically at 7:00 the
following day. Then, the system temperature will have reached the desired point
by the time users arrive at work. For this purpose the amount of dL5t is calculated

on minute basis.

20.00 - 7.00 = 11.00 x 60 = 660 minutes
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Note 1: To activate d.5t, Keep pushing ¥ key and push program P key once while
the controller is in Standard Display mode. As soon as diSt is activated, the phrase
dLYt appears on PV Display, the given amount is shown on SV Display and K1 will
start flashing. Then di4t starts decreasing by one per minute until it reaches 0. As
soon as di4t reaches 0, control system gets activated.

Note 2: To deactivate di. 4, keep pushing ¥ Key and push program P key once, the
same way you start it.

Note 3: In case of power cut during execution of dL4t, the system will stay in Delay
Time mode; however, the originally given amount will be loaded.

Note 4: At the time of activiting “delay time” and also at finishing the time of delay, the
data will transfer from temporary memory to permanent memory.

Note 5:If no keys are pushed within 30 sec, the system will return to Standard Display
mode.
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Alarm Modes:

There have been envisaged five alarm modes in the RL-t (Alarm type) menu as
introduced below.

A) Alarm Type 0:
Once AL-t= 0 is selected, two modes will be available:No Function and Special Alarm.

No Function Alarm: This mode comes up when hidt= 9999, QJ—?
Special Alarm: This mode comes up when hidt = 9999. 3
Immediately after PV reaches SP or exceeds it, the Alarm output turns on for 20 =
seconds and then turns off. With the Alarm turning on, hLdt starts running out =
(Meanwhile, temperature is fixed at a certain point.). As soon as hidt drops to zero, $
the Alarm output constantly remains on and the main A
output gets deactivated. AL

ON T
B) Alarm Type 1: With selection of AL-t= 1, the Alarm P
output will be activated as depicted in the graph if PV Py 4
stands higher than SP o P

OFF : i > 15

SP —>



C) Alarm Type 2: With selection of AL-t= 2, the Alarm output will be activated as
depicted in the graph if PV stands below SP.

A

ON

OFF| L
: ‘ > PV
+—>
Ac-n SP

D) Alarm Type 3: With selection of AL-t= 3, the Alarm output will be activated as
a combination of types 1 anﬁ 2 as shown in the graph.

ON “ﬁ’

OFF : . : : S PV

SOpOo Wiely
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E) Alarm Type 4: With selection of AL-t= 4, the Alarm output will be activated
as depicted in the graph.

ON Lo p——

OFFL__ > PV
AL

Note: Alarm Type 4 is activated independently from SP.

SOpo wiey
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Controller types:

Controllers are a key component of industrial control systems since the performance
of the control systems is ultimately adjusted and determined by a controller. A controller
recognizes existing errors and send due commands to the next components based on

control strategy principles.

Error Signal

) + e
Desired Temperature—>O—>| Controller |—|Processing|——> Output Y

Present TemperatureT

Controllers are categorized into five types base on their control principle or manner
of error signal handling.

. on - off controllers

. Proportional controllers

. Proportional - Integral controllers (PI)

. Proportional-derivative controllers (PD)

. Proportional-integral-derivative controllers (PID)

b ON =
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On - Off controllers

When P-b = 0, the controller is in On/Off mode. As the title suggests, there are only
two possible modes with this type. If the error is positive (measured quantity is lower
than the intended amount), the controller send ON [\
command. If the reverse is the case, OFF command  ©U%4t
will be sent. Usually, a on - off controller and a

Hysteresis are arranged as shown front.

on

A
A

off > >

> >

Temperature

The most serious drawback of On/Off controllers
is that temperature fluctuates around the intendedgp| . /. | _ /. \ _
point.

» Time
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Proportional Controllers:

In order to rectify the above said drawback, proportional controllers are used. In this type,
Output is a factor of system error. A proportional controller hasbeen specifically designed
in a way to remove the problem of recurrent on/off's and unintended temperature increase
and decrease. The gain of this type of controllers can be adjusted with P-t (proportional
band) parameter.

p-p=10
kp

Output=e xkp% ;e=SP-PV
If:
PV< SP-(P-b): output totally ON
PV> SP-(P-k): amount of output changes between 0% and 100%

Example: If SP = 300, P-b = 50, PV = 275, {4 = 20s (in case of non- analog outputs), the
output will be 50%, that is 10 seconds ON and 10 seconds OFF.

e=300-275=25 kp=100+P-b=2

Output = e x kp = 50%
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Of course, proportional controllers have their own inherent drawback; that is, the error
will never become 0.

Temperature
A

SP Steady state error

> Time
In order to rectify this problem, Pl controllers are used to reduce steady state error
to 0.
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Proportional - Integral controllers

The output in integral controllers is under the impact of system error at previous times.
The advantage of these controllers lies in their being able to reduce steady state error.
On the other hand, their slow operation and delayed response are considered as their

drawbacks which may result in instability. 21



Proportional - Derivative controllers

Derivation operation is suitable for high speed processes or those of short time constants.
Derivative controllers are capable of correcting future errors; in fact, enjoy a predictive
capability.

Integral and derivational controllers are not usually used by independently; rather, they
are mostly applied in forms of PID, PD, or PI.

PID controllers
A PID controller embraces all features of P, | and D type controllers. It is possible to
benefit from capabilities of each type through adjusting and applying relevant factor. In
new PID controllers, adjustment and regulation of PID factors are carried out by an Auto
Tuning mechanism.
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P-b too small

P-b too large

{4 too small

T\

rt,dttoo small

rt,dttoo large

optimum
setting
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Technical data
Thermocouple input:

Designation Range Meas.accuracy

Fe-Con J 0 - 600°C <0.5% 3

Nicr - Ni K 0-1200°C “ Sl

Pt10Rh-Pt S 0-1600°C “ 2

Pt13Rh-PtR 0-1600°C “ =
=l
Q

Resistance thermometer input:

Designation Connection TypeRange Meas.accuracy

Pt100 3-wire -199.9 - 500.0°C 0.2%
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Standard signal input:

Designation Range Meas.accuracy
Voltage 0-10V ,input resistance > 10k 0.5%
2-10V ,input resistance > 10k “
Current 4 - 20 mA ,voltage drop < 50mV “
0 - 20 mA ,voltage drop < 50mV “
Outputs:
Relay change over contact 3A at 250VAC resistive load
Voltage 2-10V 10-2V Rl oad = 50002 min
Current 4-20mA 20-4mA R oad = 4502 max
Logic (SSR) 15V /20 mA max
Triac Max Gate Current = 50 mA

Blep |esluyos]
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Controller:

Control type

Single - setpoint Controller

Controller Structures

P/PD/PI/PID/(On/Off) / Auto tuning

A/D Converter

Resolution better than 14 bit

Sampling time ~320 ms

Data backup EEPROM

Weight 300 gr

Ambient temperature range 0-55°C

Housing type Plastic
e
Power Consumption <10w

Panel Cut out in mm 92 x 92

Blep [eo1uyos]
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INSTALLATION MANNER AND REAR CONNECTIONS

® The instrument should be installed according to the drawing delineated below and the signs on its back.
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® The relay output withstands resistive loads up to 3A so in case of currents up to 3A the output can be £
directly connected to consuming device. for currents more than 3A an exterior contactor and RC snubber
must be used as shown below.

® One of these three -phases should be used in single - phase applications.
® To extending thermocouple wiring systems the same thermocouple wires should be used.
@ It is essential that the thermocouple wires be kept away from magnetic fields and high electrical voltages.

» R S TMP
33 371
f%% H 777777 e N @ 6 @) ssr
g i I el @—827265 @ @ @ Voltage
g H—I—'ﬁ FuseA ﬂwm @ @ @Currem
8 CE]:I comt GND
RC Filter 6 NC1 @ @ @
TriacQDA
ermocouplesi" @G @ @ A @
Heating chamber ®come > § 27
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P,I,D Parameters tuning for optimized control:

Different algorithms have been suggested by control engineers for tuning P,I,D Parameters
Since applying these algorithms is time-consuming accompanied by possible faults, controller
producers offer these algorithms as softwares and along with the controller itself.
In MEGA controller. factors of automatic tuning algorithm is designed as a software based on one
of the bests algorithms. In this method after activating Auto tune, the controller sends a step to
system after the process reached a steady state and calculates control parameters by studying
system responses. control parameters include: (pb,rt,dt,cy)

Automatic tuning Mode (Auto Tune):

For entering to the Auto Tune mode it is sufficient to push Enter + Down keys in standard
Display. In this case in Set menu, the Tune word winks and the controller starts to study
the system for acheiving control parameters. Afer finishing the job controller exits this mode and
gets back to the standard Display status.

Note: For exiting the Auto Tune mode before the job is finshed, press Enter + Down key again.



