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1.  APPLICATION

RT1800 is a compact, multifunctional all-purpose microprocessor controller. Its user-configurable analog input
allows on-site adaptation to various thermocouple and RTD sensors as well as current and voltage output
transducers for pressure, relative humidity, flow, etc. The RT1800 controller may be ordered with a second
analog input for cascaded operation or remote set-point setting.

A set-point profile control is an additional option.

The device may be equipped with up to 4 relay and/or analog outputs that may serve as control outputs,
limit comparators, alarm outputs, etc. The built-in timer may be programmed to fully control one of the output
relays providing convenient delay at start-up.

The controller offers all standard PID features including bumpless auto/manual changeover. The two displays
— one for the process variable and another for the set point — plus the control-action bar-graph allow all
necessary information to be read at a glance.

The optional digital interface, either RS232 or RS485, provides connection to an operator station driven
network as well as hierarchical control.

The switch-mode power supply provides for trouble-free operation under heavy mains voltage variations
(from 85 to 265 VAC).

The unit is specially designed to sustain the heavy electromagnetic disturbances that often arouse
in industrial environment by the means of optical decoupling of all inputs and outputs and special noise
suppression circuits.

2. TECHNICAL SPECIFICATIONS

21. Indication: LED, IP56
Indication
Case - -
PV Display SV Display Bar-graph LEDs
'B' 4 red digits, 4 green digits, 8 LEDs for:
14 mm high 10 mm high 10-point, outputs OUT1 and OUT2 (green);
Q "MEASURED value" "SET POINT value" yellow, alarms AL1, AL2, AL3 (red);
0...100% auto-tuning AT (yellow);
HV 4 red digits, 4 green digits, OUT1 control manual control MAN (yellow);
8 mm high 8 mm high profile control PRO (yellow)
Iy MEASURED value SET POINT value none 6 LEDs (no LEDs for AL3 and MAN)
2.2. Keyboard: membrane, IP56
Keys and functions
Case
SET < A v AM
B .
o setting , Manual/
H'/'V parameter value; | starting parameter value Auto
Q displaying adjustment; increasing value | decreasing value
next parameter; selecting digit
gt level switching no manual
control




23. Power
Supply voltage: 85...26

supply: switch-mode
5VAC

Consumption:  less than 4 VA

24. Inputs

2-wire - for voltage and current signals; 3-wire - for resistive signals.

2.41.

2.4.2.

Main input: universal, programmable
For available sensor types and input ranges — see Appendix 4.1.

Auxiliary input (option): linear current, 0(4)...20 mA

Serves for remote set point or for valve position control feedback. For cases 'B',
'H', and 'V'is feasible only with absence of interface. For case 'S' — feasible only
with absence of retransmission analog output and interface. For case 'Q' —
mounted instead of output AL2.

2.5. Outputs: max. 4 (3 for case 'Q’)

2.51.

2.5.2.

2.5.3.

Relay outputs: 2 control and 2 alarm or 1 control and 3 alarm
(2 control and 1 alarm or 1 control and 2 alarm for case 'Q’)

Description Parameters Location
electromechanical relay max. 3 A/250 VAC
solid state relay (SSR) max. 1 A /250 VAC
OUT1, OUT2, AL1, AL2
MOS gate max. 0.1 A/60V
output for external SSR 24V, 20 mA
Analog outputs: max. 3 (2 control + 1 retransmission)
Description Parameters Location
control (0)4...20 mA, 0...10 V instead of OUT1 or OUT2
retransmission (0)4...20 mA, 0...10 V instead of AL2

For case 'S', the retransmission output is feasible only with absence of interface
orinstead of AL1.

Serial interface (option): RS232 or RS485
For cases 'B', 'H', and 'V' — feasible only with absence of auxiliary input.
For case 'S'— only with absence of retransmission analog output or instead of AL1.

2.6. Operating conditions

Ambient temperature / humidity 0..50°C/20...85% RH
Protection, front / rear IP56 / IP20

Maximum temperature drift 0.01% from span for 1°C
Maximum warm-up time 15 min

2.7. Storag
Temperature / humidity

e conditions
-20...65°C/0...95% RH



3.

OPERATION

3.1. General programming sequence
Controller parameters are grouped in 4 levels (parameter groups) according to their frequency of use.

The following order of parameter programming is recommended:

1. Enter level 2 and set the parameter . T F = | { { { to getaccess to level 4.

2. Enter level 4 to configure basic controller settings (input and output number and use, which
parameters of the other levels will be available for adjustment and which will be hidden ...).

3. Switch back to level 2 and set the parameter |_ [ F = 1017 1 to get access to level 3.

4. Enterlevel 3 and set its parameters (input type, alarm type, output action direction ...).

5. Enter level 2 and set preliminary values for the PID (ON/OFF) parameters (proportional gain,

hysteresis ...).

Enter level 1 and adjust the set point, alarm limits, etc.

7. When the controller is already mounted in place and the system starts functioning, readjust
PID (ON/OFF) control parameters to achieve satisfactory system performance.

8. Switch over to level 2 and set the parameter | L F =00 {or 1 {1 | to prevent unauthorized
personnel from changing vital controller parameters (level access locking).
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3.2. Switching among parameter levels
Normally, the controller operates at level 1 and shows the set-point value on its lower display

and the measured value — on the upper display.

Switching over to level 1 may be done in either of the following ways:
Automatically, when no key has been pressed for 1 minute, regardless of the level.
By using the A/M key, regardless of the level.
Automatically, after power-on. At start-up, the input type and range appear consecutively on the display,
followed by the measured value and the set point from level 1.
Automatically, after exiting level 2, 3, or 4.
Entering level 2:
While the device operates at level 1, press and hold SET for 5 seconds.
Exiting level 2 may be done in either of the following ways:
By holding SET depressed for 5 seconds.
By pressing AIM. Mind that this also toggles between AUTO and MANUAL modes. Does not function
while parameter value is being adjusted (finish parameter adjustment first by pressing SET).
To get access to level 3, set | L ,_ ﬂ ﬂ ﬂ 1 from level 2 beforehand.
To get access to level 4, set | = { from level 2 beforehand.
Switching over to level 3 or 4:
While the device operates at level 1 or 2, press and hold SET and < for 5 seconds.
Exiting level 3 or 4 may be done in either of the following ways:
By holding SET and < depressed for 5 seconds.
By pressing A/M. Mind that this also toggles between AUTO and MANUAL modes. Does not function
while parameter value is being adjusted (finish parameter adjustment first by pressing SET).
If, after parameter adjustment at level 4, the device expects readjustment at levels 2 and 3, the value
of the parameter |_ [ H automatically changes to [} [ 117

3.3. Parameter adjustment

Display the parameter symbol on the upper (red) display and the current value on the lower (green) display.
Press < to enter parameter value adjustment mode. The rightmost digit starts blinking. To select
another digit, use <. To increase or decrease the blinking digit value, use respectively A or V.



e  Press SET to confirm the adjusted value and exit parameter value adjustment mode.
e  Todisplay the next parameter in the row, press SET.

3.4. Controller programming

Automatic PID control parameter tuning (Auto-tune)

Before starting the Auto-tune function, ensure the controller is properly installed, the system is functional,
and the main parameters from levels 3 and 4 are already adjusted. The auto-tuning function automatically sets
the values of the following parameters: P {,  {,db {.GRP P2, 2. d2. The operator must set
manually the duration of the on/off output relay cycle © Y+ !, YF 2. For current output — set to 0, for relay
output — try with 10.

a) Setthe parameter HE to HE 5.

b) Set a temporary automatic decrease of the set point during auto tuning via the H ' ', parameter.
With HE 1 =17, the tuning process will be performed around the set point. With HE''1 =5 °C
and set point SV = 200 °C, the auto-tuning will be performed around 195 °C (this avoids overheating
due to the process variable cycling during the auto-tuning process). If in doubt, set HE 1. =11.

c) Unsuccessful auto-tuning. Possible reasons are:

e Toohigh HE""l value (if in doubt, set to 0).
e  Creat system inertia. Set PID parameters manually.
3.41. Programming at LEVEL 1

Normally, the controller is at level 1 and displays the measured value. To view the next parameter

from this level, press SET.

og PV Measured value

T SV Set point
! SET
ouElL In manual mode: output value in percents from 0 to 100%

o In auto mode scales down control output; it is recommended to keep the value = 100%
! SET

RE Enable/disable auto-tuning

YECS I~ | See"Automatic PID control parameter tuning (Auto-tune)" above

{ SET
AL Alarm 1 limit
]
(%]
{ SET
AL 2 Alarm 2 limit
]
(%]
{ SET
AL 3/~ R P| Alarm 3 limit (Ramp slope)
]
(%]
d SET ! With J44E L =17 during PID control, the output is switched off.
over again To achieve proper output operation in AUTO mode, set [ {EL = {01,



3.4.2.

Programming at LEVEL 2

Normally, the controller is at level 1 and displays the measured value. To switch over to level 2, press and
hold SET for 5 seconds. To switch back to level 1, depress SET again.

Proportional band for main control output OUT1

Range: 0 to 200%.

Great values correspond to small proportional gain;
value 0 sets ON/OFF control

Integration time (reset time) for main control output

Range: 0 to 3600 s
value 0 turns integration off

Derivative time for main control output
Range: 0t0 900 s

value 0 turns differentiation off
Dead-band time for main output
Range: 0to 1000 s

If in doubt, setto 0

Set-point shift during auto-tuning
Range: 0to {5 P
If in doubt, setto 0

output ON / OFF period duration for the main output OUT1
(total time of both ON and OFF periods during PID control)

Range: 0t0 150 s
In case of SSR — set to 0, with mechanical relay — try with 10

Hysteresis for main output
(visible only if P { = [T, i.e. ON/OFF control)

Range: 0 to 1000

Small values result in lower cycling range, but much frequent output switching
Proportional band for second control output OUT2

Range: 0 to 200%

Asfor P |

Integration time (reset time) for second control output

Range: 0 to 3600 s

Asfor | {



over again

Derivative time for second control output

Range: 0t0 900 s

Asford |

output ON / OFF period duration for the second output OUT2
(total time of both ON and OFF periods during PID control)

Range: 0t0 150 s

Asforf YE |

Hysteresis for second output

Range: 0 to 1000

Asfor HYG |

Dead band for main output OUT1 (only for two-output controllers)
Sets a gap before the set point, in which the output is inactive

If in doubt, setto 0

Dead band for second output OUT2 (only for two-output controllers)

Asfor AP |
If in doubt, set to 0

Level access control (parameter locking)

See explanation below



Level access control (parameter | |~ ')
LOE =0 100 -levels 1 and 2 are accessible, and their parameters may be adjusted;
Lfe=01 ,‘ﬂ levels 1 and 2 are accessible, but only the parameters from level 1 may be adjusted;
LOE =000 1 -levels 1and 2 are accessible, but their parameters (except for set point) may not be

adjusted;

LOE =010 1 -only level access control parameter may be adjusted.
The level access control parameter may always be adjusted.
i_ g H =000 allows access to level 3 (from level 2, press and hold SET and « for 5 s)

LEE =111 allows access to level 4 (from level 2, press and hold SET and < for 5 s)
Proportional band (parameters 7 { and P 2)

The relation between the proportional band P and the proportional gain Ke is as follows:

Kp=10000/(P*INPUT_RANGE),

K [%/°C] is the proportional gain, P[%] is the proportional band,

INPUT_RANGE [°C] is the input range high limit (e.g. with input range -200...400 °C,

INPUT_RANGE = 400)

A
heating ouT1
100%
0% PV
low t° sv J high t*~
Pi LR )

Relationship between PID input and output
when both integration and differentiation are switched off

PV 5 FILTER — P
crEL UHP’ Pi
+ GApe pe

™ i

A 4

RUE.

PID control internal structure



3.4.3. Programming at LEVEL 3

To access level 3, first set | F' = 15101 from level 2. To enter level 3, press and hold SET and «
for 5 seconds. To switch back to level 1, depress SET and < again.

inP

£e

d SET

Anl |

]
(X

d SET

AnH |

o
Lo

d SET

dr

annn
[y Xy A

 SET

LSPL

mnr
[N

4 SET

uS5PL

nnn
[Ny ARE)

1 SET

AnLc

]
(X

d SET

AnHc

nnn
[N AyE)

4 SET
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Input type selection — sensor type and range

select input range and type

See Appendix 4.1. Input type and range codes. Switching from T/C (voltage) to RTD input type
or vice-versa requires hardware adjustment (see 5.3).

Zero adjustment of the analog input for the main output

Range: | SPL to L{SPL
Makes sense only when the selected input type code is among Hm | .. An§
See Appendix 4.4. Linear input adjustment

Span adjustment of the analog input for the main output
Asfor bl |

See Appendix 4.4. Linear input adjustment
Measured value decimal point position (display accuracy)

Sets decimal point position

Low limit for measured value and set point

Sets low limit for measured value and set point (narrows input range)

With linear input, sets display value at low limit of the input range (e.g. 2 bar for 4 mA)
Higher limit for measured value and set point

Sets higher limit for measured value and set point (narrows input range)

With linear input, sets display value at high limit of the input range (e.g. 16 bar for 20 mA)

Zero adjustment of the analog input for the second output

Range: L GPL to S PL
Makes sense only when the selected input type code is among Hm | .. An'§

Span adjustment of the analog input for the second output

AsforHnl 2
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w

| 20| &
CI |3
C3

ug | M

e

Alarm A1 | type

Range: 00 to 19 (See Appendix 4.2. Alarm type and function)

Delay of alarm {1 { activation in profile control mode

Range: 0 to 99.59 min

0 = flicker alarm, 99.59 = continued, other values = on-delay time

Alarm A1 2 type
Range: 00 to 19

Delay of alarm [} 2 activation in profile control mode

Range: 0 to 99.59 min

0 = flicker alarm, 99.59 = continued, other values = on-delay time

Alarm A1 3 type
Range: 00 to 19

Delay of alarm H .. 3 activation in profile control mode
Range: 0 to 99.59 min

0 = flicker alarm, 99.59 = continued, other values = on-delay time
Alarm hysteresis

Range: 0 to 1000

Calibration of the low limit of the main control output (in case of analog output)

Range: L 5PL to {5 PL
See Appendix 4.5. Analog output adjustment

Calibration of the high limit of the main control output (in case of analog output)

Range: 0 to 9999
See Appendix 4.5. Analog output adjustment

11
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L

d SET

CHOS
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=
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1 SET

 SET

bAU

c4i0
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1 SET

Calibration of the low limit of the second control output (in case of analog output)

Range: | SPL tolJ5PL

Calibration of the high limit of the second control output (in case of analog output)

Range: 0 to 9999

Calibration of the low limit of the retransmission output (in case of analog output)

Asforf L 1 !

Calibration of the high limit of the retransmission output (in case of analog output)

AsforT HIO 1

Full travel time of motor valve (w/o slide-wire position feedback)

Range: 0t0 150 s

WAIT - Waiting for the current segment to end after the time is up in profile control mode

0= no waiting; other values = max. admissible diversion of PV from the set point, at reaching which
the segment may end

Additional settings

SETA.1/2/3 = 1 changes the relays AL1/2/3 action to reverse (NC)
SETA4.4 =0 or 1 sets profile program RUN ALARM or END ALARM

ID number for serial communication

Serial communication baud rate

Range: 110 to 9600 bps



 SET

did

HERE

 SET

UPARd

Fd

d SET

H=

=1h

{ SET
over again

Set-point shift
Range: -1000 to 1000

Unless there is a particular reason, it is recommended to set §' 15 = I

Measured-value shift

Range: L 5L to {5 PL

Convenient for calibration

Measurement unit for measured value and set point

Range: [ =°C, F =°F, H = analog input

PV filter
Smaller values result in faster reaction, greater values — in better filtering

Adjust the filtering to avoid flickering of input measurement

(reserved)

Output action direction

HE A =heating action of output OUT1, = 5 o1 = cooling action of output OUT1

Correspond respectively to direct and reverse action.
The action of OUT2 is always the opposite of that of OUT1

Control algorithm

Range: PID, Fuzzy

PID control incorporates PID Auto-tune and ON/OFF
Power supply frequency

Range: 50 Hz or 60 Hz

Match local mains frequency!

13



3.44. Programming at LEVEL 4

To access level 4, firstset] © H = { { | | from level 2. To enter level 4, press and hold SET and «
for 5 seconds. To switch back to level 1, depress SET and < again.

The parameters from level 4 grant (1) and deny (0) access to parameters from levels 1, 2, and 3.

Other parameters from level 4 enable (1) and disable (0) certain controller functions.

Parameter symbols — G F - I ... S F £ 5 —appear on the upper (red) display. To browse the parameters,
use SET.

Each of the 4 digits of the lower (green) display grants/denies parameter access or enables/disables function.
Thereby, a single parameter (e.g. §F F ) with its 4 digits controls 4 parameters or functions.

0 = denies access to parameter / disables function, 1 = grants access to parameter / enables function

SEE
Oy4for | Oydfor | Oy ifor | 1 for | denies/grants access to parameters:
AL AL | At Ouel | OUEL. RE, AL I ALC

1 SET

SEEC
Oy 4for | Oydfor | Oy dfor | [y {for | denies/grants access to parameters:
Aat 2, | LSPL. | Rat | AL |AL3 AaL &, RAH I ARH I dP
AnHd | USPL | AnH L LSPL, USPL.RnLd. RnHC

dF
1 SET
SEE3

Oydfor | Oytfor | Oy for { for | denies/grants access to parameters:

]
/
ALEd | ALdd | ALE | ﬁLd: ALd {, ALE ! ALdd. ALEC

{ SET
SEEM
Oyifor | Oy4for | Oy 4for | ;1 for | denies/grants access to parameters:
renod | HYSA | ALES | ALd3 | ALd3, RLED, HYSA CLO W CHO
CHO
4 SET
SEES
Oyifor | Oy tfor | Oy 4for | ;1 for | denies/grants access to parameters:
dnl | FUCY. | CLO3 | CLge | EL0d, DHOZ, [odd, DHOD,
bAUD | JA k., | CHOS | CHOZ | ~ULY, SRk, HYST, dnl, bRUM
H4Y5™
4 SET

14



Oytfor | Oytfor | Oy 4for | 01 for
SOFE | Unok | PUOS | 5YD
4 SET
SELET
oy 1 for oy 1 for oy 1 for oy 1 for
H= OPAd | OuUd | CASE
4 SET
SELH
0 0 [ o1 for
do not do not do not INVERT
change change change
o oy for o1 for oy for
do not START RESUME REPEAT
change
4 SET
SEES
Oydfor | Oytfor | Oy for X
RETRANSMIT | RETRANSMIT | TIME UNITS do not
PV SV change
4 SET
SEED
o1 for X
REMOTE do not
SV change
4 SET
inPc
1 =none
4 SET
Outy
I =one, |=two
4 SET
over again

denies/grants access to parameters:

Y05 PUDS. Un ok, SOFE

denies/grants access to parameters:

CASC, Oud. OPRARd. H:

sets transmit function in case of linear input
INVERT: {1 = direct (e.g. 4...20 mA — 0...100 °C);
{ =reverse (e.g. 4...20 mA — 100...0 °C)

defines controller operation in profile mode (if available)
REPAEAT: [ = single execution of profile control program;
{ = set point profile program repeats cyclically
= program execution ceases at power dropout;
{ = program execution resumes at power restore
START: [ = program starts from zero;
{ = program starts from currently measured value

RESUME: |

retransmission output function

TIME UNITS: hh:mm(0) or mm:ss (1) - with pattem set point ONLY
RETRANSMIT SV: retransmits set point
RETRANSMIT PV retransmits measured value

REMOTE SV = 1 : set point is received from the second
input and is no longer set through keyboard

X: for RT1800-S, X = 0; for the rest of the cases, X = 1
these values determine standard PID control

second input

number of control outputs

fewer than the physically mounted control outputs may be set

15



4. APPENDICES

4.1. Input type and range codes ( ,nF )
TYPE | CODE RANGE TYPE | CODE RANGE
] 0.0 +200.0 °C . L 0 +400 °C
e 0.0 +400.0 °C Le 0+ 800 °C
K 3 0 + 600 °C JP -199.9 = 600.0 °C
oy 0 + 800 °C JPe -199.9 + 400.0 °C
ot 0-1000°C Js | JPd | -199.9+200.0°C
— . ] R 0
OE 021200°C Pt100 _.'PLf ovzoooc
— oo oG 4P5 0 +400 °C
ol 0.0~ 200. _ PG 0+600°C
ks 0.0 -400.0 C dar | 2199.9 + 600.0 °C
o]
| 43 0+600°C dfc -199.9 + 400.0 °C
a4 0 +800°C DIN | dF3 -199.9 + 200.0 °C
45 0+ 1000 °C Pt100 | dPY 0+ 200 °C
JB 0+1200°C dF5 0+400°C
j [)
r L 0+ 1600 °C ':f:;E" 0-0® ¢
o 0+ 1769 °C _: L -199.9 - 600.0 0C
T S T1600°C JPe -199.9 + 400.0 °C
s ! - _ Js | JP4 -199.9 + 200.0 °C
ac 0+1769 C P50 | JPH 0+200°C
B b 0+1820°C JPg 0+ 400 °C
E El 0+ 800 °C JPE 0 + 600 °C
Ec 0+ 1000 °C ANT | Bm -10 =10 mV
T 0~ 1200 °C 1999 + 9999
N 2 0+ 1300 °C 0-10mv
n : AN2 | An2 0+20 mAw/ 0.5 Q*
£ -199.9 + 400 °C 1999 + 9999
T £ -199.9 = 200 °C 0+20 mV
E3 0.0 +350.0 °C AN3 | Aind | 0+20mAw/ 1Q*
= 52000 °G 1999 + 9999
w =5 - 0+ 50 mV
u 0+2320 C AN4 | AnY 0+20 mAw 2.5 Q*
P 0+ 1300 °C 1999 + 9999
PLII —
PLe 0+1390 °C 10 + 50 mV
T T199.9 = 6000 °C AN5 | ARG | 4+20mAw25Q
= = 1999 + 9999
u e -199.9 + 200.0 °C .
T3 S * A 0.5% tolerance resistor should be connected
L3 0.0 +400.0 °C in parallel with the input.

! If not specially requested, the input is factory configured to type K ( F' 2).
! To change the input type from thermocouple to RTD or vice-versa, open / close respective jumper pads
on the PCB (see detailed explanation bellow).

16



4.2.

Alarm type and function

CODE ALARM TYPE SUPPRESSION

00/10 No alarm
01 Deviation from set point - high limit YES
11 Deviation from set point - high limit NO
02 Deviation from set point - low limit YES
12 Deviation from set point - low limit NO
03 Deviation from set point — low and high limits YES
13 Deviation from set point — low and high limits NO

04/14 Deviation from set point INVERTED — low and high limits NO
05 Exceeding absolute value YES
15 Exceeding absolute value NO
06 Falling below absolute value YES
16 Falling below absolute value NO
07 End of period (only for profile control) -
17 End of program (only for profile control) -
08 System error — alarm goes ON -
18 System error — alarm goes OFF -
09 Enables RAMP-SOAK function -
19 Timer alarm activated after predefined time -

* "suppression" means that after power-on, alarm action is suppressed until the alarm situation normalizes
at least for a moment. In this way, alarm activation is avoided while the system is reaching steady state.

Detailed alarm function diagrams are given on the next page.
4.3. Error Messages

i1 {E | sensoropen
AdLF | *DAC failure
[ Ir £ | *input measurement circuit failure or

loose / missing cold junction temperature compensation sensor on controller back

(n2F | additional input open
Uit | measured value above high set-point limit (parameter {5 P'L )
nnn | | measured value below low set-point limit (parameter . 5 P1 )
U2 | additional input signal above high range limit
nnnc | additonal input signal below low range limit
rATF | *RAM failure

ik F | interface problem
AUEF | unsuccessful auto-tuning

! When a message marked with " * " appears and stays, send the controller for repair.

17




|

no alarm

01

deviation from set-point high limit w/ suppression

OFF \ON

A A A PV

falling below absolute value w/o suppression
16 ON OFF
/\ PV

deviation from set-point high limit w/o suppression

OFF ON

A A A PV

02

deviation from set-point low limit w/ suppression

ON OFF

A A A PV

end of period (only for profile control)
a)setAl d {, ALdZ, orALd3 =07

b)set AL |, AL 2, or AL .3 = period number
cysetALE [ ALEC. orALET =

07 0 - momentary action alarm

99:59 - constantly activated alarm (retentive)
other value = time of activation

12

deviation from set-point low limit w/o suppression

ON OFF

A A APV

started program (only for profile control)

17 PROGRAM

CoN |

OFF

03

deviation from set-point high and low limit w/ suppression
ON| OFF |ON

N N

13

deviation from set-point high and low limit w/o suppression
ON| OFF |ON

N N

alarm activated at system error

\
SYSTEM
ERROR
|

NORMAL
08 SITUATION

OFF ON

deviation from set-point high and low limit
INVERTED w/o suppression

AL

OFF ON

OFF

A A A PV

alarm deactivated at system error

|
SYSTEM
| ERROR

NORMAL
SITUATION

18

ON OFF

05

exceeding absolute value w/ suppression

OFF ON

A A PV

heater break alarm (only one line is monitored)

I
SYSTEM
ERROR

|

OFF ON

NORMAL
SITUATION

09

15

exceeding absolute value w/o suppression

OFF

When PV=SV(soak), the timer begins to count.
1 9 When time is up, the relay of alarm module will
activate.

Range from 00:00 to 99:59 (hours:minutes)

06

falling below absolute value w/ suppression
ON | OFF

A PV

18

A SV (set point)
A Alarm limit




4.4. Linear input adjustment

When the device input is programmed as analog linear input, the correspondence between input voltage (current)
and displayed value may be specified. For instance, the correspondence may be from 10 mV input — 0 °C

to 50 mV input — 1000 °C. For this purpose, the following parameters are used: A |, A H {,andJP.
The displayed range defined by ArlL |, A H | should be within the allowed input range defined

by parameters |. 5P 1L and /5P . Sometlmes the allowed input range needs to be extended first.

Connect a calibrator to the controller analog input.

From level 4, grant access to parameters Hqt. |, HnH |, and 4P bysetting 5E £ 2 = XX {X.
Enter level 3 and select the desired range of the analog input by setting, ~F { = H i X (see Appendix 4.1).
Set the calibrator to generate a signal (voltage or current) corresponding to the lower end of the input range.
From level 3, enter parameter value adjustment mode for L. { for the displayed value at the lower
end of the input range. Values appear on both displays. The value on the upper display is the measured
value that the device would display with the current input value. To make the adjustment, increase or
decrease the value on the lower display until the upper display shows the desired measured value to be
displayed in normal operation at lower input range.

Set the calibrator to generate a signal (voltage or current) corresponding to the higher end of the input range.
From level 3, enter parameter value adjustment mode for H« H | for the displayed value at the higher
end of the input range. Values appear on both displays. Increase or decrease the value on the lower
display until the upper display shows the desired measured value to be displayed in normal operation

at higher input range.

Repeat the last four steps until satisfactory correspondence is achieved at both input range ends.

If necessary, from level 3, adjust the position of the display decimal point via 4 F'.

4.5. Analog output adjustment

When the device has a linear output, it is factory tuned by default. If readjustment is necessary, follow this

procedure:
e For easier adjustment, switch to manual mode by pressing the AIM key (The MAN LED should light up).
e Connect a mA-meter to the controller analog output.
e From level 4, grant access to parameters Freodtandf HI | by setting CEL '-l = XXX
e From level 2, set to the parameter ' | a value other than zero. Setalso [ YE | =
e Fromlevel 1, setJ1{E 1 =1 (minimum output value). At this moment, if factory settrng is correct,

the output current should be 4 mA.
If adjustment of the output setting is needed, from level 3, change the value of parameter [ | 7 {
for low control range limit. Increased / decreased the value, until the miliammeter reads 4 mA.
Tywith DL =0 192"
ATTENTION: At an attempt to achieve currents lower than 2-3 mA, considerable nonlinearity appears,

since the device is designed for output 4...20 mA, and not for 0...20 mA.
SetJHEL = 100, Atthis moment, if factory setting is correct, the output current should be 20 mA.
If adjustment is needed, from level 3, change the value of parameter |~ H {1 { for high control range
limit. Increased / decreased the value, until the miliammeter reads 20 mA.
Trywith THE 1 =3096.
Repeat the Iast four steps until satisfactory correspondence is achieved at both range ends.

Note: In the case of such configuration — first control output - analog, second control output - relay type —

for better operation of the analog output, is advisable to disable the relay control output by setting,
from level 4, ILIEY =11,
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46. RAMP-SOAK adjustment

The Ramp-Soak function is available ONLY for models with standard PID-Fuzzy algorithm (not with pattern
set point)! To program the RAMP function, follow the procedure below:
e Fromlevel4,set§EE 2 =XXX | toenable H. 3§ access
o Fromlevel4,setGEEY =XXX | toaccess HL o 3
e Fromlevel 3, setHl 43 =Y to enable RAMP function - it will replace L. § by~ H™P
e From level 1, adjust the - "' slope from 00.00 to 99.99 [°C/min]
To program the SOAK function, follow the procedure below:
e Fromlevel3,setAl d { (AL d2)= !9 touse SOAK timer function
e Fromlevel 1, adjustthe Hi { (HL ') Soak time from 00.00 to 99.59 [h.min]
The following example illustrates RAMP-SOAK function:
o Let5''=100°C, - AP =10.00 °C/min, AL ! =00.10 min, P'! =25°C

A SV(PV) [°C]
100 .......... . . . T -------
Timer stops
) after 10 min.
Timer starts at :
PV>8V(100°C)
AL1 Relay
SV=SV+RAMP TON
25 SV=PV (at RAMP start)
| OFF

1 Time

Power RAMP starts after 5 sec.
ON

4.7. Profile (pattern) control programming

The profile control with is available ONLY for models with PID-Fuzzy algorithm with pattern set point!

To program the profile control, follow the procedure below:

From level 4, set § F F  to adjust profile program repeat, start and power failure options

From level 4, set § F F 9 to adjust time units

From level 3, set § F - to adjust profile program run or end alarm

From level 3, set 7 F to adjust WAIT option

Set the alarm type "07" and alarm functions as described in 4.2

From level 1 follow the steps below to create a pattern, consisting of RAMP and SOAK segments

(up to 2 patterns with 8 segments or 1 pattern with 16 segments can be created)

Note: If you want the program to stop before the 8 or 16t segment just set the last segment [} 1{ - to '0".

4.71. Keyboard operating commands
Program starts by pressing A. PRO front panel LED starts to blink
Program holds by pressing ¥ (pause). PRO stops blinking but lights
To jump to previous segment press A+SET
To continue a stopped program at segment end (3 F £ message) press A+SET
Program stops (RESET) by pressing W +SET. PRO front panel LED will be off.
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LEVEL 1

d SET

PET

4 SET

SEL

d SET

£

annn
Ay NN R

4 SET

SU_

annn
[ Ay NN

4 SET

i [}
(X} )

E
g,

C3|C

] n
) L/

s5v.8

4 SET

tD_H

anrnn
L

d SET

dutfd

mrn
[

1 SET

Set-point patterns (profile programs)

Range: |
I - links 2 patterns together (16 segments)

Displays the current pattern segment

Range: 1_1 (1%t pattern_1st segment) to 2_8, 1_0 means program stopped

Program countdown timer - displays the rest segment time

Range: 0 to 99:59 (hours or minutes, depending on SET9.2)

Set-point value at the end of segment 1

Range: . SPL to JSPL

Time duration of segment 1

Range: 0 to 99:59 (hours or minutes, depending on SET9.2)

Output limit of segment 1

Range: 0 to 100% (100 - no limit, 0 - cancels the segment and ends the program)

Set-point value at the end of segment 8

Range: L 5PL to LISPL

Time duration of segment 8

Range: 0 to 99:59 (hours or minutes, depending on SET9.2)

Output limit of segment 8

Range: 0 to 100% (100 - no limit, 0 - cancels the segment and ends the program)
Returns to LEVEL 1

- for 1 pattern with 8 segments, 2 - for 2 patterns with 8 segments each,
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5. MOUNTING AND WIRING

5.1.

Mounting

The controller overall dimensions, recommended panel cut-outs
and controller-to-controller minimum clearance for the different case types
are given in the table below.

f— c—f

Case A B C|D|E|F |G |H]|I + I; +
'S’ 445405 | 445%05 | 65 | 70 | 50 | 50 | 81 | 14 | 95 T _l_
V' 44505 | 90505 | 65 | 116 | 50 | 96 | 81 | 14 | 95 D le— A—>
'H' 90.5%05 | 445%5 | 111 | 70 | 96 | 50 | 81 | 14 | 95 l
'B' | 9055 | 90515 | 111|116 | 96 | 96 | 81 | 14 | 95 + +
'Q 68.5%05 | 68.5%05 | 89 | 94 | 74 | 74 | 81 | 14 | 95
[e—E—
—_ — :
T - i) 3aKperBaHe
C CIT ] KbM NaHena
F r b -
<= @ (I
_l_ | HHe—Gc— — -| ( pu
fe— 1 —
5.2. Wiring

The wiring diagrams showing input, output, and power supply connections for the different case types are
given below. The cold junction temperature compensation sensor is represented by diode symbol. With cases 'H',
V', and 'B', when OUT2 is installed, wire AL3 through terminals 15 and 16. Otherwise, wire AL3 in its place (6 and 7).

~85..265V ALZQE

NC 4
AL1
@ NO
common
NO

+ OUT1

common

3

AL
* oUT2
ED AL3

+

common

G

@

/\

B —@19
{®
A —2

RT1800-H/V/B

22

common
~85..265 AL
@_? @
® kgb NC
@_? JALL + B
ouT2
I @2
NC * OUT1 B ~®
TR

common

RT1800-Q




(D)———o~85..265V o——(6)
) I B X

@_\ 7 AL1
gli%z /\ 9
®_\§1> ALZ\(I)_@ B < ©
®_? 10UT1 @ A | @
RT1800-S

5.3. Input type selection

If the input type has to be changed from thermocouple (voltage) to RTD (resistance) or vice-versa,
two couples of pads on controller circuit board have to be connected or disconnected respectively.

RT1800-H/V/IB

JUMPERS
for RTD - connect
for T/C - disconnect

] [ [ [ [ 9

With case 'S', when OUT2 is installed,
wire AL1 through terminals 11 and 12.
Otherwise, wire AL1 in its place (2 and 3).
For analog output use terminals 11 and 12,
and terminal 14 - for safety grounding.

A Important note:

If serial interface or analog output is
installed, see the device label
for wiring changes!

JUMPERS

RT1800-S

JUMPERS
for RTD - connect
for T/C - disconnect

for RTD - connect

RT1800-Q

for T/C - disconnect

If a jumper PT4 PT3 is placed on the board of the side of the elements, it duplicates the jumper to pin 14.
The corresponding description is presented on the board, near the diode!
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5.4. Electro-magnetic interference (EMI) issues

If high-energy electric spikes are allowed to get into device circuitry, the microprocessor may be misled
and unpredictable erroneous functioning may result.

Devices that may cause all the types of noise coupling described above, especially when switched on
and off, are: big electromechanical relays, contactors, electrical motors, gas-filled lamps (tubes), welding
equipment, solid state inverters, and light dimmers, and the cables leading to such devices.

As a summary, the cause of interference in most cases above is generally the abrupt current switching.
There are two general approaches to avoiding electromagnetic interference:
- to suppress noise at the source - this is the best approach but is applicable only to major noise sources;
- to protect your device and especially the signal and power lines connected to it from unwelcome EMI.
5.4.1. Protecting the cables leading to your device

- Use cables in compliance with the particular device application.

- Never lay signal wires close in parallel with power supply or actuator wires. If this happens you will never

get a steady measurement. Leave 10...15 ¢cm between long parallel signal and power cables.

- Only similar signals may be run close together. Package input signal wires into twisted couples and shield.

- Arrange power and signal cables crossing at right angle and at the maximum possible distance.

- Signal cable branching and terminals are susceptible to noise and should be arranged away from noise sources.

- Connect reliably the ground at measurement point and controller ground with thick stranded wire.

- All shields must be reliably grounded at one end, preferably at your device end. An ungrounded shield

may be worse than no shield at all.
5.4.2. Supply circuit recommendations

The AC supply voltage and frequency must be kept within the stated limits. Use stabilizer if necessary.
Avoid sharing supply lines with powerful consumers, especially inductive loads switched on and off (e.g.
motors, lighting, etc.). To provide current supply for your device and at the same time stop unwelcome
interference signals, use shielded 1:1 isolation transformer (there are special designs of anti-interference
transformers). A high quality anti-interference filter may also prove useful.

5.4.3. Suppressing major noise sources

Major noise sources are usually inductive loads switched on and off (motors, solenoids, relays, etc).
A voltage-surge suppressor should be connected in parallel with the inductance or, if this is not possible,
in parallel with the switching contacts. A metal-oxide varistor (MOV) and RC network should be used.

Inductive loads

To suppress high-voltage spikes, connect a metal-oxide varistor (MOV) in parallel with and as closer
as possible to the inductance. An RC network in parallel with the varistor is highly recommended.

It should constitute of a wire-wound or carbon resistor in series with a X/Y-type AC high-voltage capacitor.
Select resistor power in relation to the inductance voltage. Keep RC network leads as short as possible.

Contacts

When a contact opens and breaks inductive load circuit, a certain amount of energy stored in the inductance
has to be released. If there is no varistor or RC network to dissipate it, the voltage rises abruptly and an electric arc
is formed between opening contacts. This causes both electromagnetic interference and contact life shortening.
To 'quieten’ the arc, connect an RC network in parallel with the contact. To provide extra circuit protection in
cases of voltages higher than 200 V, add MOV in parallel. Please note that at 230 V, 50 Hz supply, up to 7 mA
current may flow through the network. A varistor may be added, but the RC network should already be present.

Direct current (DC) circuits

In parallel with the inductive load, connect a network consisting of a diode in series with a resistor.

Mind that the resistance should be less than that of the inductive load.

6. SERIAL INTERFACE

If serial interface is installed, follow the additional requirements given in the supplemental
COMMUNICATION MANUAL (CD or printed version) or download it from http://www.comeco.org/downloads.
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1. IPEOHA3HAYEHUE

MogensT RT1800 npeactaBnsea koMnakTeH MHOTOGYHKLWOHANEH MUKPONPOLIECOPEH KOHTponep
C YHMBEpCAIHO NpefHasHa4eHye 1 LWMPOKO Mone Ha NpunoxeHue. YpeabT npUTexasa yHUBEpCaneH aHarnoros
BX0A, KONTO MOXe Aa 6bae 3apazeH 1 nporpamMupaH ot noTpedutens 3a nonyyaBaHe Ha MHGOpMaLKs
OT pa3Hoobpa3HK CEH30pM 3a TemMnepaTypa, KakTo 1 OT npeobpasyBaTent Ha Apyrit TEXHOMOTMYHM BENUYMHN
B CTaHLapTU3MpaH TOKOBM M HANPEXEHOBM CUrHANM (HansraHe, pa3xof, BNaxHocT, Terno 1 ap.) RT1800 uva
[OMbITHUTENHA Bb3MOXHOCT 33 BTOPW YHUBEPCANEH aHaroroB BXoZ, KOETO N03BONsBa peanusnpaHeTo
Ha CreasLy 1 KackagHu CUCTEMM 3a yMpaBIieHUe, KakTo W MOAABaHE Ha BLHLUHO 3afaHue.

[JombnHuTenHa Bb3MOXHOCT Ha ypeaa € NpoMsiHa Ha 3a4aHueTo No NpeaBapuUTenHO 3anoxeHa
oT noTpebutens nporpama (MPouIHO ynpaeneHue).

YpenbT Moxe Aa 6bae cHabaeH ¢ A0 4 peneiiHu u/unm aHanoroBu M3XoLa 3a ynpaeneHue, CUrHanuaasms
(MMMUTHM KOMNapaTopu), anapma v T. H. BrpageHnsT Taimep No3eonsBa Aa ce ynpaenssa eaHo OT U3XOAHUTE
pereta no BpemMe He3aBVCUMO OT 3aKOHa 3a ynpaBneHue 1 JOMbIHUTENHO pasLuMpsiBa Bb3MOXHOCTUTE Ha ypesda.

KoHTponepbT NpegocTaBs Bb3MOXHOCT 3a 6e3yaapHO NPpeBKIoYBaHE OT aBTOMATUYEH B PbYEH PEXUM
1 obpatHo. HannuveTo Ha 2 gucnnes (3agapeHa v uaMepeHa cToitHocT) nntoc 6ap-rpad 3a ynpaensBalLoTo
Bb3OeNCTBIe 3HauNTeNHo obnekyasa paboTata Ha onepatopa.

Onuwsra "Lndpos nHtepdenc” moxe fa 6bvae ot Buaa RS485 unn RS232 v ocurypsisa cebpasaHe
B MpeXa KbM OnepaTtopcka CTaHLus,, KakTo 1 Bb3MOXHOCT 3a iiepapxMyHO ynipaBneHue.

MmnyncHoTo 3axpaHBaHe Ha RT1800 rapaHTvpa 6e3npobnemHa pabota B LUMPOK Anana3oH Ha MPEXOBOTO
HanpexeHue (ot 85 go 265 VAC).

KoHTponepnbT ce Abpxu MHOro fobpe npu paboTa B MHOYCTpUanHa cpeaa ¢ roneMn enekTpoMarHuTHM
CMYLLEHMS,, 33 KOETO Ca B3ETH CreLmarnHi Mepky kaTo: ONTUYHO pa3fensiHa No BXOA M N0 U3X0A, CXEMH
3a NoATHCKaHe Ha CMYLLEHNsTa 1 ap.

2. TEXHUYECKW OAHHU

2.1. WHaukaumsa: ceetognogHa, IP56

Bupa Ha uHAMKaumaTa
Kopnyc - -
[ucnnen PV Oucnnen SV Bap-rpac Ceetoguoaun
'B' 4 yepBeHu LUndpu 4 3eneHu undpu 10 ToukoB 8 Bpost 3a:
C BMCOYMHA 14 mm C BicoymnHa 10 mm wonT, naxogn OUT1 n OUT2 (3enehm);
Q' "M3MEPEHA cT-cT" "3ADALEHA cT-cT" o100 100% anapmu AL1, AL2, AL3 (YepBerm);
ynpaBneHmeo camoHacTpoitka AT (xbAT);
HV 4 yepeeHm LdpK 4 3eneHu Lyhpu pbuHo ynpasnerne MAN (xbnr);
C BUCOYMHA 8 mm C BUCOYMHA 8 mm Ha u3xon OUT nporpameH pexum PRO (xbnT)
Y W3MEPEHA cr-cT SAOALEHA cT-cT va 6 Gpost. 663 AL3 1t MAN

2.2. KnaBunartypa: membpaHHa, IP56

Kopnye ByToHu 1 dhyHKuUMK
SET | A v AM
B
v 3anOMHsHe cTapTvpaHe Pbuto/
Ha napamerbpa; Ha NPOMAHE | yBernuetme | Hamanerme | ABTOMATM4HO
Q' npemmHasatie Ha napamerbp; Ha CTOIHOCT | Ha CTOMHOCT
KbM CrieaBalys; nabop Ha undpa
g CMsAHa Ha HuBaTa 3a HacTpoiika HAMA PBYHO
ynpaBneHve




2.3. 3axpaHBaHe: NMMNYCHO

3axpaHBaLLo HanpexeHue: 85...265 VAC
KoHcymupaHa mowHocT:  nog 4 VA

2.4. Bxopos.e:
2-I'IpOBO,E|,HI/1 - 3@ HanpeXeHoBW 1 TOKOBK CUrHanNu, 3-I'IpOBO,E|,HI/1 - 3a CbMPOTUBUTENHW CUTHANW.

2.41. OcHoBeH BxoA: yHMBepcarneH, nporpammpyem
[aHHu 3a Tna Ha ceHaopuTe v 06XBaTUTE HA BXOAHWUTE CUrHANW Ca JafeHu
B [Npunoxeue 4.1.

24.2. [OonbnHuteneH Bxop (onuusa): nuHeeH Tokos, 0(4)...20 mA
Cnyxu 3a BBHLUHO 3afaHue unu obpaTHa Bpb3ka N0 NOMOXEHWE HA U3MbITHATENEH
mexaHu3bM. Mpu kopnyeu 'B', 'H'  'V' e Bb3MoXeH camo npu nunca Ha UHTepaelic.
Mpu kopnyc 'S' e Bb3MOXEH camo Npy NWNca Ha npenpeaasall aHarnoroB U3xog,
1 uHTepderic. Mpu kopnyc 'Q’ ce MOHTMPa Ha MACTOTO Ha uaxog AL2.

2.5. M3xopm: obwo makc. 4 (3 3a kopnyc 'Q’")

2.5.1. PenenHu usxogm: 2 ynpaensasawiy 1 2 anapmeHu nnu
1 ynpaBnsiBaly 1 3 anapmenu (2 ynpaensisawy u 1 anapmeH nnu 1
ynpasnseawy, 1 2 anapmeHu 3a kopnyc 'Q’)

Onucanue NapameTtpm Pa3nonoxeHue Ha uaxopa
€reKTPOMEXaHNYHO pene makc. 3 A/ 250 VAC
enekTpoHHo pene (SSR) makc. 1 A/250 VAC

MO oy maxc. 0,1 A /60 V OUT!, OUTZ, AL1, AL2

u3xo[ 3a ynpasfneHue
Ha BbHLIHO SSR 24V,20 mA

2.5.2. AnanoroBu nsxogm: makc. 3 (2 ynpasnssawum + 1 npenpenasaly)

OnwucaHve MapameTpm Pa3nonoxeHue Ha uaxopa
yrpaBnssaly (0)4...20 mA, 0...10 V| Ha msactoTo Ha OUT1 unm OUT2
npenpefasaly (0)4...20 mA, 0...10 V Ha MACTOTO Ha AL2

Mpu kopnyc 'S' npenpeaasaLLysT U3X0 € Bb3MOXEH NPM NUNca Ha MHTepdenc unm
Ha MACTOTO Ha AL1.

2.5.3. Uudpos nntepdenc (onuma): RS232 nnu RS485
Mpw kopnycu 'B', 'H' V' e Bb3MOXEH camo npy nnca Ha AOMbAHUTENEH BXOA.

Mpm kopnyc 'S' e Bb3MOXEH camo Npy NUnca Ha npernpeaasall aHanoroB U3xog Unm
Ha MAcToTO Ha AL1.

2.6. YcnoBuSA Ha ekcnnoarauus

OkonHa Temnepatypa / BNaxHOCT 0..50°C/20...85% RH
3awwra, nuue / 3agHaTa yacT Ha ypega IP56 / P20

MakcumaneH TemnepatypeH apend 0,01% ot obxBata 3a 1°C
MakcumanHo Bpeme 3a ycTaHoBsIBaHe 15 min

2.7. YcnoBusl Ha CbXpaHeHue
Temnepartypa / BnaxHocT -20...65 °C/0...95% RH



3. PABOTA C KOHTPOIJIEPA

3.1. lNocnepgoBaTenHOCT 3a HaCTpoMkKa
I'IapameTpMTe Ha KOHTponepa ca rpynnpaHn B 4 HnBan e npenopbYMTENHO Aa Ce Cna3Ba cnejHata

nocrneaoBaTenHocCT 3a HaCTp0I7IKaTa UM

1. B HuBO 2 ce npomensi napametbpa L - F = { | | { Taka, ye ga ce nonyum 4OCTBN [0 HUBO 4.

2. B HMBO 4 ce onpeaensT Hail-OCHOBHUTE HACTPOMKW Ha KOHTponepa (6poit 1 BUA Ha BXOZOBETE U
U3XOAUTe, KakBM NapameTpy aa ce n0Ka33aT B OCTaHanuTe HuBa ...).

3. B HuBO 2 ce npomens napametbpa | [ F =111 Taka, ye ga ce nomyyn 4OCTbM 10 HKBO 3.

HacTpoiBat ce napameTpuTe B HUBO 3 (TUN Ha BXOZa, TUM Ha anapmuTe, NOCOKa Ha AENCTBYE ...).

5. HactpoiiBat ce npeasaputenHo napameTpute B HUBO 2 (napameTpyu Ha PID/ON-OFF 3akoHa:
30Ha Ha NPOMOPLIMOHANHOCT, XUCTEPE3NC ...).

6. Hactpovieat ce napameTpuTe B HMBO 1 (3agaHue, anapMeHn rpaHnLy ...).

Ako e HeobXx0AMMO, Npu NYCKAHETO Ha perynaTopa ce AOHaCTPOMBAT NapamMeTpuTe B HUBO 2.

8. B HuBO 2 ce npomens napametbpa L L F =000 {wam [ {11 | 3a ga He MoraT HeymbHOMOLLEHN
nuLa ja NPOMEHST HACTPOIKUTE Ha KOHTPOMepa (3akmnioyBaHe Ha NapameTpuTe).

B

~

3.2. [BuxeHue nNo HMUBaTa

HopmanHo ypensT e B HUBO 1 1 Noka3Ba M3MepeHaTa CTOMHOCT Ha FOpHWS AMCTIEN, 8 Ha JONHUA — 3aiajieHara.

MpeM1HaBaHETO KbM HWBO 1 CTaBa MO eAMH OT CNESHUTE HAYNHN:

o AKO B NpogbIKeHne Ha 1 MUHYTa He ce HaTUCHe BYTOH, ypeabT aBTOMaTUYHO NPeMUHaBa KbM HUBO 1,
He3aBKCMO B KOe H1BO € Bun npeam ToBa.

o [lpn HaTuckaHe Ha AIM ByToHa ce npemnHaBa KbM HIBO 1, He3aBMCMMO B KOe HUBO e 6un ypea.

o [pu BKNioYBaHe Ha ypena. Cnep BKNOYBaHE CE M3NMCBAT NOCNe0BaTeNHO TUNA 1 06xBaTa Ha Bxoza,
crnep KoeTo ce Noka3saT U3MepeHaTa CTOMHOCT W 3aAaHWETO OT H1BO 1.

o [lpu n3nu3aHe oT HMBa 2, 3 n 4.

[MpemnHaBaHe KbM HUBO 2:

o [lokaTo ypena e B HMBO 1 ce HaTucka 1 3agbpxa byToHa SET 3a 5 cekyHam.

BpbLUaHeTo OT HMBO 2 CTaBa N0 eAWH OT CNEAHUTE HAUMHW:

o [lak ce HaTucka 6yToHa SET 3a 5 cekyHam.

e Hatucka ce 6ytoHa AIM. Mpu ToBa Ce CMEHS 1 pexmnMa: pbyeH <> aBToMaTuyeH. He aeiicTea, gokaro ce
NPOMEHS CTOMHOCTTa Ha NapameTbp (MbpBO TPsAbBa NapameTbpa fa ce 3anomHu cbe SET).

3a H1BO 3 TpsAbBa NpeBapUTENHO f1a Ce BbBe/e NapaMeTbpa OT H1BO 2 | L ,_ =00on

3a HMBO 4 TpsAbBa NpeBapUTeNHO Aa Ce BbBeae NapaMeTbpa OT HUBO 2 | =111t

lMpemuHaBaHe kbM HUBa 3 1 4:

o [lokato ypeaa e B HMBO 1 unu 2 ce HaTuckat u 3agbpxat 6yToHn SET v« 3a 5 cekyHau.

BpwbLuaHeTo ot HUBa 3 1 4 cTaBa No eauH OT CNeHUTE HAuMHK:

o [lak ce HatuckaTt byToHn SET n « 3a 5 cekyHau.

o Hatucka ce 6ytoHa AIM. Mpu ToBa ce CMEHS U pexuMa: pbyeH < aBToMaTuyeH. He aeiicTea, aokato ce
NPOMEHS CTOMHOCTTa Ha NapameTbp (MbpBO TpsIbBa NapameTbpa fa ce 3anomMHu cue SET).

Ako crnea NpomsiHa Ha NapameTbp B HUBO 4 ypesa o4akea M NPOMsHA Ha NapameTbp B HUBA 2 1 3,

CTOMHOCTTa Ha napameTsbpa | I ' aBToMaTnuHO ce npomeHs Ha M.

3.3. lpomsHa Ha napameTbp

lMapameTbpbT TpsAGBa Aa € u3nucaH Ha aucnnes (CTOMHOCTTa e Ha AONHUS Pef B 3eMeHO).

e Hatucka ce < 3a ja Ce CTapTipa NpoMsiHaTa Ha NapameTbpa. B pesynTat Hali-asicHaTa umdpa 3anoysa
pdamura. C A n 'V ce yBenuyasa / Hamansea muraiyata uuepa. 3a fa ce MuHe KbM crefpallata
undpa ce Hatucka <. Korato BeudkuTe Lmdpyu ca BbBEAEHM, MapaMeTbpbT Ce 3anoMHs ¢ byToHa SET.

o ByToHbT SET cnysv ole 1 3a cMsiHa Ha napameTpuTe.



3.4. [porpamupaHe Ha KOHTpornepa

ABTOMaTM4YHa HacTpoika Ha koeduumentute Ha PID (Auto-tune)

YpeabT TpsibBa fja € NpaBUNHO CBbP3aH M OCHOBHUTE NapaMeTpu B HUBA 3 W 4 Aa ca 3afafeHu.
AsTomaTnyHo ce Hactporeat napametpure P !, L db L ORP L P2, 2, d 2. OnepatopwT sapasa
BpemeTo Ha BKJT/M3KN umkbna Ha ynpasnasawure peneta . Yk |, T YE 2. 3a Tokos usxop ce 3agasa 0,
3a pene Moxe Aa ce onuta ¢ 10.

a) [MapametbpbT H I TpsbBa Aa 6bae cbe cToitHocT HE 5.

b) 3apaiiTe CTOAHOCTTA Ha perynupaHata BenuumHa, Npu KOSITo Aa Ce U3BbpLUM aBTOMATNYHaTa HacTpoiika.
ToBa cTaBa ypes napameTbpa 3a oTMecTaHe H = 'L . Mpu croiHocT HE 1 =1, HacTpoitkata ce
n3BbPLUBA okono 3apanueto. Mpn HE ') =5 °C u3ananue SV = 200 °C, HacTpolikaTa e ce
n3BbpLLUM okono 195 °C (Taka e ce n3berHe NperpsBaHETo Ha NPOAYKTa OT HensbexHuTe konebaHus
Mpy aBTOMaTU4YHa HacTpoiika). AKo He cTe curyphu, 3agaite HE ' =17,

c) HeycnelwHa aBToMaTyHa HacTpoiika. MpuanHn Morat Aa bbaar:

o TBbp[e ronama CTOMHOCT Ha NapameTbpa 3a OTMecTBaHe Ha 3agaHueTo H ! (ako ce cbMHsiBaTe,

3agante cromnHoct 0)
o [lpouecuTe B cucTemata npotuyat Tebpae 6aBHo. 3aganTe PID napameTpute pbyHo.

3.4.1. MNporpamupaHe Ha HUBO 1
HopmarHo ypebT € B HUBO 1 11 Moka3Ba M3MepeHaTa CTOMHOCT. 3a Aa BUauTe criefBallus napameTsp
OT HWBOTO, HaTUCHETe 6yToHa SET.

g5 PV WU3amepeHa cTonHoCT

{00 | SV 3ananue
| SET
ouEL B pbuyeH pesxum: cTolHoCT Ha uaxoga B npoueHTu ot 0 o 100%

T B aBTomMaTuyeH pexum malabupa usxopa; Torasa ce npenopbysa BiHarm aa e 100
| SET

At PaspelueHa/3abpaHeHa aBToMaT4Ha HacTpolika

YEC /Al | Bux pasmen "ABToMaTM4Ha HacTpoika Ha koeduumentute Ha PID (Auto-tune)"
| SET

AL IpaHuLa 3a anapma 1

n
(X

1l SET

ALz ['paHuua 3a anapma 2

n
(X

| SET
AL 3/~ AT P| Mpanuua 3a anapma 3 (HaknoH Ha PAMMATA)
x]

(2]

1 SET
Mnak oTHavano

! Ako ce 3afafie napameTbpa [ L{E 1 =11 npu PID 3akoH, U3Xo4bT Ha KOHTPONEPa Ce M3KMoYBa.

B aBTOMaTUYEH pexum 3a HOPMArHO BKMYBaHe Ha U3xoaa Tpsabsa aa ce sapjane L EL = 101,



3.4.2.

MporpamupaHe Ha HUBO 2

HopmarnHo ypesbT e B HUBO 1 1 noka3Ba U3mMepeHaTa CTOMHOCT. 3a Aa NpEMUHETE OT HIBO 1 B HUBO 2,
HaTucHeTe byToHa SET 3a 5 cekyHau. BpbLuaHeTo obpaTHo kbM HUBO 1 cTaBa kaTo nak ce 3agbpxiu SET.

d SET

o

cHi

d SET

30Ha Ha NponopLMOHANHOCT 33 OCHOBHMS perynupaly, usxog OUT1

O6xaart: 0 0o 200%.

onemuTe CTONHOCTM COTBETCTBAT HA Marku KOEULMEHTHU Ha YCUNBaHE;
npu cTonHocT 0 ce nonyyasa 4BYNO3NULMOHHO perynnpaHe

BpeMeKOHCTaHTa Ha VHTerpupaHe 3a OCHOBHUA U3Xo4

Obxaart: 0 1o 3600 s
[Mpu cToHOCT 0 MHTErPUPaHETO Ce M3KMYBa

BpemekoHcTaHTa Ha AndepeHLMpaHe 3a OCHOBHUS U3XOA
Obxaat: 0 10 900 s

MMpu cTonHoCT 0 AndepeHUMpaHeTo ce U3KIYBa

Bpeme Ha unCTOTO 3aKbCHEHNE 32 OCHOBHMS U3XO04
Obxaart: 0 go 1000 s

AKO He CTe CUrypHM, 3aganTe CToHoCT 0

OTmecTBaHe Ha 3aaHNeTo Npu aBT. HAcTpoiika

O6xsat: 0o /S P
AKO He CTe CUrypHu, 3agaite cTorHocT 0

Mepuoa Ha BpeMe-NponopLIMOHaNHIS U3X0Z 33 OCHOBEH M3XO[
(06LLo BpeMe Ha BK./M3KN. LMKba Ha peneTo)

O6xsat: 0 0o 150 s
[pw enekTpoHHO pene 3agaiite 0; Npu MexaHuyHo onuTaite ¢ 10

XnCTepesnc 3a OCHOBHUS U3XOA
(nosiBsiga ce camo ako P | = [ T.e. ABYNO3MLMOHHO ynpaBreHue)

O6xeart: 0 go 1000

MarikuTe CTOHOCTI AaBaT NMO-TOYHO YNpPaBreHe, HO MO-4eCTo NPeBKITKYBaHe Ha M3xofa
30Ha Ha NpOMOPLMOHANHOCT 3a AOMbIHUTENHNS n3xog OUT2

0O6xsat: 0 1o 200%

Kato npu P {

BpemekoHCcTaHTa Ha MHTErpuUpaHe 3a AOMbIHATENHNUS U3X0g,

Obxaart: 0 0o 3600 s

katonpn |



4 SET
MaK oTHa4ano

BpeMmekoHcTaHTa Ha AndepeHUmMpaHe 3a JOMbHUTENHUS U3XO04

Obxaart: 0 10 900 s

Kakto npu o |

Mepvon Ha BpeMe-NpOonopLMOHATHIAS N3X0Z 3a LOMbITHUTENHNS U3X0A

O6xsat: 0 go 150 s

Kakronpu ” YE |

XucTepesnc 3a OMbIHUTENHUS U3XO4

Ob6xaar: 0 no 1000

Kakto npu HY5 |

30Ha Ha HeuyBCTBUTENHOCT 3a OCHOBHMSA M3xon OUT1 (camo 3a KoHTponepu ¢ 2 13xofa)
3apaBa CTOMHOCTTa Npeau AOCTUraHe Ha 3aAaHNeTo, NPy KOSTO U3Xoaa Ce U3KMYBa
AKO He CTe CUrypHu, 3aganTe CTorHocT 0

30Ha Ha HeYyBCTBUTENHOCT 3a AoMbnHUTENHUS u3xog OUT2 (camo 3a KOHTponepm ¢ 2 u3xopa)

Kaktonpu L HP |
AKO He CTe CUrypHu, 3agaiite cToiHocT 0

YnpaBneHue Ha AOCTbNA [0 HMBATA (3aKMi04YBaHe Ha napameTpy)

Bwx 06sicHeHMeTO no-gorny



LD =0 100 - voxe pa ce Busa B HuBa 1 v 2 1 [ia Ce NPOMEHST napameTpuTe UM,

LITE =01 I - moxe oa ce Bnu3a B H1Ba 1 1 2, HO 1a CE NPOMEHST napameTpuTe Camo Ha HUBO 1;

LI =000 | - moxe na ce Bnuaa camo B HiBa 1 1 2, HO He 1 [1a Ce NPOMEHST napameTpuTe UM
(mMoxe pa ce MpoOMEHs camo 3aaaHuneTo)

Lop =0 10 1 - moxe fa ce NpoMeHs eAMHCTBEHO NapameTbpa "YnpaeneHue Ha 4ocTbna Ao Hueara'

MapameTbpbT "YnpaBneHne Ha 4OCTbNA 40 HMBATA" MOXE Aa CE MPOMEHS BUHArW.

LOY =0000 paspelwasa BrinsaHeTo B HUBO 3 (OT HMBO 2 ce HaTUckaT 3a 5 s SET n «)

LIV = 11! | paspewasa BinsaHeTo B HUBO 4 (OT HMBO 2 ce HaT1cKaT 3a 5 s SET n «)

NapameTbp 3oHa Ha nponopumoHanHocT (F | n P 2)

PV

KoethnumeHTsT Ha yeunsaHe Ha PID e cBbp3aH Che 30HaTa Ha NponopLMOHANHOCT CbC CNeAHaTa
3aBMCUMOCT:

Kp=10000/ (P * OBXBAT),

Kp [%/°C] e koechuumeHTa Ha nponopumoHanHocT, P[%] e 3oHaTa Ha NponopLMOHAIHOCT,

OBXBAT [°C] e ropHaTa rpaHuua Ha BxoaHus obxeat (Hanp. npu obxeat -200...400 °C, OBXBAT = 400)

A
HarpsisaHe OouT1
100%
0% PV _
Huckn t° sV BUCOKM t°
Pt (DAP e

3aBucumocT Mexay Bxoaa U nsxopaa Ha PID 3akoHa
NPy U3KNIOYEHN MHTErpanHa u andepeHUManta cbCTaBKu

rulo

BnokoBa cxema Ha PID 3akoHa



3.4.3. NporpamupaHe Ha HUBO 3
3a fa BneseTe B HMBO 3, TpsAGBA MbPBO B HMBO 2 f1a IPOMEHIUTE CTOMHOCTTA Ha napameTbpa | [ F Ha
D000 . BnnsaHeTo B HUBO 3 CTaBa KaTo Ce HaTUCHAT eaHoBpeMeHHO ByToHuTe SET v« 3a 5 cekyHau.
BpblyaHeTo KbM HUBO 1 cTaBa kaTo nak ce 3agbpxat 6yToHun SET 1 «.

P /360p Ha Tvna Ha BXOaa — BUA Ha CeH3opa u obxear

[ W3bepeTe koaa 3a Tuna 1 obxsara Ha Bxofia

. SET Bux mabnuyama e pazden M360P HA TUINA HA BXO[A. 3a cusHa Ha muna om mepmodsolika Ha mepmo-
cbnpomuesieHue e Heobxodumo owje U da ce NpeKLCHaM/3aKbCAm Mocmyema Ha nnamkama (8uwx m. 5.3).

ARAal | HacTpoiika Ha HynaTa Ha aHanoroBus BXof, 38 OCHOBHUSA U3XO[
o Obxear: L SPL mo LISPL
1 Baxu kozamo 3a mun Ha exoda e u3bpaH Hskoli om kodogeme Ay | 0 An 5
SET Busx MpunoxeHue 4.4. Mpouedypa 3a Hacmpolika Ha TuHeeH 8xo00

AnH | HacTpoiika Ha 06xBaTa Ha aHANOrOBMS BXOf 38 OCHOBHMS U3X0A

oono Cowokatonpu Anl |

1 SET Bux lpunoxeHue 4.4. [pouedypa 3a Hacmpolika Ha IUHeeH 8x00

dP [leceTudHa TouKa Ha U3MepBaHaTa BennuuHa
[HHHH 3agaBa ce NONOKEHNETO Ha AeceTUIHaTa TOuKa

4 SET
LGP [lonHa rpaHuLa 3a 3aaH1eTo 1 M3MepBaHaTa BenuiuHa

on 3anaBa fonHaTa rpaHuLa 3a BXofHaTa BennuMHa W 3aaHNeTo (CTECHsIBA BXOLHMS 06xBaT)

0 SET Mpu aHanoz2os 8xo00 3adasa nokasaHuemo Ha ducnnes 8 donHus kpall Ha obxeama (Hanp. 2 bar 3a 4 mA)

HSPL T'opHa rpaHuLa 3a 33AaHMETO 1 M3MepBaHaTa BEfMuMHa
onn 3a/1aBa ropHaTa rpaHmLa 3a BXo[HATa BENMYMHA Y 331aHNETO (CTeCHsIBa BXOAHUS 06XBaT)

. SET Mpu aHanozos 8x0d 3a0asa nokasaHuemo Ha ducnrnesi 8 20pHus kpall Ha obxeama (Hanp.16 bar 3a 20 mA)

AnLd HacTpoitka Ha HynaTa Ha aHarnoroBus BXog 3a AOMbIHUTENHNS U3X0g4
0 Obxsar: L GPL po LISPL
0 SET Baxu kozamo 3a mun Ha exoda e usbpaH Hskoli om kodoseme Hry { 00 An 5
AnHC HacTpoitka Ha 0bxBaTa Ha aHanoroBwst BXOA 3a AOMbIHUTENHUS U3XO04
000 | Cewokatonpu Al 2
! SET

10



Tun Ha anapmatra {1 |

06xBaT: 00 70 19 (swx mabnuyama e pasdena USEOP HA TUIMA HA ATAPMATA)

MpOObIKMTENHOCT Ha 3aaeiicTBaHe Ha anapma L. | npw nporpamHo ynpasnexue
O6xgat: 0 10 99.59 MUHYTM

0= momeHmHo 3adeticmaane, 99.59 = npodvmxumenHo 3adelicmeare, Op. cm-cmu = 8peme-3akbCHEHUe
Tun Ha anapmata AL 2

Obxsart: 00 go 19

MpOAbMKUTENHOCT Ha 3aaeicTBaHe Ha anapMa 1 2 npu NporpaMHo ynpasneHue
O6xaat: 0 10 99.59 MuHYTM

0 = momeHmHo 3adeticmeane, 99.59 = npodwbxumenHo 3adelicmeare, Op. cm-cmu = peme-3akbCHeHUe
Tun Ha anapmata {1 3

O6xaart: 00 go 19

MpOAbIKUTENHOCT Ha 3aaeicTBaHe Ha anapma {1 3 npu nporpamHo ynpaeneHue
O6xaar: 0 1o 99.59 MuHYTM

0= momeHmHo 3adelicmeane, 99.59 = npodwbmKumenHo 3adelicmeare, Op. cm-cmu = epeme-3akbCHEHUe
XucTepesnc Ha anapmuTe

O6xaar: 0 go 1000

Kanmﬁposka Ha AonHata rpaHula Ha OCHOBHUA 13X0[ (I'IpVI aHanoros M3X0£I,)

Obxsar: L SPL Ao liSPL
Bux IMpunoxeHue 4.5. Mpoyedypa 3a Hacmpolika Ha aHanoe08us u3xod
KannBpoBska Ha ropHaTa rpaHuLa Ha OCHOBHMS U3X0A (MPW aHanoroB U3xop)

O6xaar: ot 0 o 9999

Bux Mpunoxerue 4.5. Mpoyedypa 3a Hacmpolika Ha aHano208us u3xod
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d SET

Kanwﬁpoaka Ha AonHaTta rpaHnla Ha oonbiHUTENHNA U3X0A (I'IpVI TOKOB VI3XO,E|,)

Obxear: | SPL moLUSPL

Kanwﬁpoaka Ha ropHaTta rpaHula Ha JOnbAHUTENHNA U3X0A (I'Ipl/l TOKOB M3X0ﬂ,)

O6xaar: ot 0 o 9999

KanuGpoBka Ha fionHaTa rpaluua Ha npenpeaasalLmst U3xog (Mpu TOKOB M3Xof)

Kaktonpu [ L I |

KanuGposka Ha ropHaTta rpaHuua Ha npenpeaasalLyst U3xog (Mpy TOKOB M3X0f)

Kaktonpu I H |

BpeMme Ha MbHNS X0z Ha NPONOPLMOHANHMS MOTOP-BEHTUN (663 NOTEHLMOMETHP)

O6xsart: 0 go 150 s

WAIT - W3uakBaHe 3a NpuKniouBaHe Ha TEKYLLMS CErMEHT Cnef U3TuyaHe Ha 3agafeHoTo
Bpeme Mpu NpouIHO ynpaBneHue

0 = 6e3 usyaksaHe; Op. cmoliHocm = makc. 0onycmumMo OmKoHeHue Ha PV om 3adaHuemo, npu koemo
Moxe 0a NPUKITIoYU ceaMerma

[ombnHNUTENHM HAaCTPONKK

SETA.1/2/3 = 1 npomeHs aenctereTo Ha peneta AL1/2/3 Ha OBPATHO (H3)
SETA4.4 = 0 unn 1 HacTporiea RUN ALARM unn END ALARM npu npochunHa nporpama

M aeHTUdMKALMOHEH HOMEp NP CepuitHa KOMyHUKaLWS

(6e3 3Ha4eHue)

CkopocT Ha 0bMeH npy cepuitHa KOMYHUKaLWS
O6xaat: 110 go 9600 bps

(6e3 3HaqeHue)



4 SET

did

HERE

4 SET

UPARd

Pd

1 SET

H=

n
(X

d SET

nak 0THa4ano

MocTosHHa 106aBka KbM 3aAaHUETO

O6xsat: -1000 go 1000

AKo HaMa cneyuarnHa npuyuHa ce npenopbyea 5! 115 =1

lNocTosiHHa fobaBka kKbM n3mepBaHaTa BenMinHa

Obxsar: | SPL Ao liSPL
YdobHa e npu kanubpoeka

EpvHuum 3a n3mepBaHaTa BenuumMHa 1 3afaHneTo

O6xsart: | =rpaaycu Llenauit, F = rpamycn ®apenxaiit, § = aHanoros Bxoq

PV cuntbp

Mo-MankuTe CTOMHOCTY AaBaT Nno-Gbpaa peakuys, no-ronemuTe - no-4o6po unTpupaHe

Hacmpotlime ¢punmspa, maka 4e da ce chunmpupa "uepaeHemo" Ha nokasaHuemo
3a U3MepsaHama 8esuyuHa.

(6e3 3HaqeHue)

[Mocoka Ha feficTBue Ha u3xopa

HE RE =Harpsisawlo aeicteue Ha uaxon OUT1, - o gl = oxnaxgatwuo aeictere Ha OUT1

Omeosapsim Ha npaso u o6pamHo delicmeue.
OUT2 suHazu e obpameH Ha Oelicmeuemo Ha OUT1

3aKoH Ha perynupaHe

Ob6xgar: PID, Fuzzy

PID 3akoHa eknto4ga e cebe cu owe PID Auto Tune u ON/OFF

YecToTa Ha 3axpaHBaLyata Mpexa

Obxaar: 50 Hz unn 60 Hz

3a buneapus usbepeme 50 Hz !

13



3.4.4. TMporpamupaHe Ha HUBO 4

Hait-Hanpeq sapaiite s HmBo 2 | - H' = | | | {. BnusaHeTo B HMBO 4 CTaBa KaTo Nak ce HaT1CHaT
eaHoBpeMeHHo byToHuTe SET 1 <« 3a 5 cexyHaun. BopHeTe ce B HUBO 1 cTaBa kaTo 3agbpuTe SET 1 «.

MapameTpuTe B HUBO 4 NO3BONABAT Aa ce u3bepe kou NapameTpy oT HUBa 1, 2 1 3 pa ce nokassat
1 Kom fa ce npeckavar (1 = nokasea, 0 = npeckaya).

[pyru napameTpu Ha HUBO 4 NO3BONABAT Aa Ce akTUBMPa 1Nk 3abpaHn onpeaeneHa yHKLms
Ha koHTponepa (1 = yHKunsTa e akTuBmMpaHa, 0 = yHKUMsTa € 3abpaHeHa).

Ha ropHus aucnnei ¢ YepBeHo e u3nucaHo umeTo Ha napametspa SEE M o SEE Y.

MapameTtpute ce cmersT ¢ 6ytoHa SET.

Ha gonHnsa guenneit cue 3eneqo nma 4 uucpu. Beska umdpa ckprsa/nokasea napameTsp Unm aktusnpa/
3abpaHsiBa (yHKUMA. Taka eanH napameTsbp (Hanpumep 5 E F ) ¢ yeTnpuTe cu umudbpy KomaHgsa 4 napameTbpa
UK OYHKLMK.

0 = npeckaya napameTbpa / 3abpaHsiBa yHKUMATa, 1 = Noka3Ba napameTbpa / akTMBMpa PyHKUMsTA

SEE
Oytsa | [jtsa | [yisa | [I/{3a | cxpusa/nokassa napametpu:
ALd | AL AE DUEL JOUEL. ARE. AL I ALC
| SET
SEEC
Oytsa | [jtsa | [Jyfsa | [Jisa | ckpusa/nokassa napametpu:
Anl2 | LSPL. | AnL I | AL AL3. AnL i, AnH |l AnH 1 dP
AnHd | USPL | AnH I, LSFPL. USPL.AnLd, AnHC
dF
| SET
SEES
fyisa | Hyisa | Ojisa | [j13a | ckpusainokassa napametpu:
ALES | ALdZ | ALE ! | AL ! |ALd i ALE | ALdd ALEC
| SET
SELY
Oytsa | Oyisa | Oytsa | [d/1sa | ckpvea/nokasea napametpu:
Lot | HYSA | ALES | ALd3 |ALd3, ALET HYSA Lol i CHO
CHO
| SET
SEES
01 3a K Oy 13a I, 1 3a | ckpusa/nokasea napametpu:
dnld. | FUCY. | CLO3 | CLOe |CL0d CHOZ £LOd CHOS,
bRUd | A k. | DHO3 | THOC | -UCY, GA k. HYST, «dnl. bAL
HY5T
| SET
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SEER

g

F--
8

Oyisa | O/isa

un & | PUO5

[N i
y o
Ca--
8

d SET

SEET

Oftsa | Ofisa | Of!za

H= JPAd | Ou

4 SET

SELH

[x]
(X}

He

MPOMEHSIA

n n
L (X}

He He
NPOMEHSAN | NPOMEHS | NPOMEHs

H D/tsa | O/isa
He CTAPT CbCTOAHNE

(MPV OTMADAHE
HA
3AXPAHBAHETO)

YR
MNHBEPTK-
PAHE
O/1sa
LMK

d SET

SEES

PV

U/isa | Oyisa | [iza
MPEPEMABA | MIPEMPENABA | EQVHMLA
sV 3A BPEME

X
He
NpOMEHSI

d SET

SEED

0/ 13 X
JUCTAHLL SV He

NpOMEHSI

4 SET

nPd

I = nama

 SET

duky

rn
[X]

=eowH, | = [pa

 SET

nak oTHa4ano

CKpuBa/NoKa3ea napameTpy:

Y05 PUDS. Un ok, SOFE

ckpuBa/mokasea napameTpu:

CASC, Oud. OPRd. H:

onpenens npeaasatenHara xap-ka npy NIMHeeH BXog
1 =npasa (Hanp. 4...20 mA — 0...100 °C);
{ = obpatHa (Hanp. 4...20 mA — 100...0 °C)

onpegens padotaTa B peXuM Ha NpodunHo ynpasneHue
LMKBN: [} = eQHOKpATHO M3MbIHEHUE Ha Nporpamara;
{ = UMKIMYHO W3MBNIHEHWe Ha NporpamaTa
CBCTOSHUE: [} = nporpamara crvpa 1 ocTaea cnpsna;
{ = npoabnxaga cnef BbaCTaHOBABAHE
CTAPT: [ = nporpamara Tpbrea oT HYJIA;
{ = Tpbrea OT Tekylyata U3MepeHa CTORHOCT

W13non3BaHe Ha npenpeaaBalLys U3xopn

EOVHWLA: hh:mm(0) unu mm:ss(1) - npu npodpmnHo ynp-e
MPEMPEDABA SV: lpenpeaasa ce 3a4aHueTo

MPEMPELABA PV: Mpenpeaasa ce U3mepeHata cT-cT

IVCTAHLIMOHHO SV = 1 : 3ajaH1eTO ce Nonyyasa ot

BTOPYS BXOA V1 BeYe He ce 3a[aBa OT KrnaBuaTtypaTa
X: 0 (npu kopnyc 'S"); 1 (npw apyru kopnycu)

Te3W CTOMHOCTM onpeaensT ctaHgapteH PID 3akoH

BTOPU BXOL

Bpoit ynpasnsBaLLy U3Xoan

(moraT fa ca no-manko oT JEeNCTBUTENHO MOHTUPaHUTE)
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4. NPUNOXEHUA

4.1. Twuna (kog) m o6xBaT Ha Bxoga ( (AP {)

T™n | Kono OBXBAT Tvn | koo OBXBAT
el 0.0 +200.0 °C JP -199.9 + 600.0 °C
ee 0.0 +400.0 °C JPe -199.9 + 400.0 °C

K H3 0+600°C Js | JP4 -199.9 + 200.0 °C
Py 0+800°C Pt100| JFPY 0+ 200 °C
o] 0 + 1000 °C iP5 0 +400 °C
g™ 0+ 1200 °C PG 0+ 600 °C
J 0.0 +200.0 °C df i -199.9 + 600.0 °C
Jac 0.0 +400.0 °C dPfc -199.9 + 400.0 °C
J 43 0+ 600 °C DN | dP3d -199.9 + 200.0 °C
M 0+800°C Pt100 | 4PY 0 +200 °C
45 0+ 1000 °C dFf5 0 +400 °C
Jh 0+ 1200 °C dPh 0+600 °C
R ro 0 + 1600 °C JP -199.9 + 600.0 °C
rc 0+1769 °C JPZ -199.9 + 400.0 °C
s 51 0+ 1600 °C Js | 4P3 -199.9 =+ 200.0 °C
5¢ 0+1769 °C Pt50 | JPH 0 +200 °C
B b 0+1820°C iP5 0 +400 °C
£ E i 0+800°C JPE 0+600 °C
Ec 0+ 1000 °C ant | B -10+10 mV
N ni 0+ 1200 °C 1999 + 9999
nc 0+ 1300 °C 0-10mV
ko -199.9 + 400 °C AN2 | Ard | 0-20mAc05Q
T ke -199.9 + 200 °C 1999 + 9999
Ed 0.0 +350.0 °C 0+20mV
W o 0 +2000 °C AN3 | And 0+20mAc1Q
ol 0 = 2320 °C 1999 + 9999
BLI PL 0+ 1300 °C 0+50mV
PLc 0+1390 °C AN4 | AnY | 0-20mACc25Q*
41 | -199.9+600.0 °C 1999 + 9999
U Ue | -199.9 = 200.0 °C 10 + 50 mV
U4 0.0 +400.0 °C AN5 | AR5 | 4+20mAc25Q
L L 0 +400 °C 1999 + 9999
L2 0+800°C * NapanesiHo Ha BXOHUTE KINeMM ce CBbp3Ba

pesuctop ¢ Tonepac 0,5% 1 o3HaveHaTa cT-cT
! Ao B nopbyKaTa He e ykasaHo [pyro, BxogbT e abpuuro un K (H' ).
! 3a[fa ce cMeHu TMNa Ha BxoAa Ha TepMOABOIiKa / TEPMOCHNPOTUBIIEHNE € HE06X0AMMO

1 [a ce NpeKbCHaT / 3aKbCAT MOCTYETA Ha NnaTkaTta (BWX. pagena no-gony)
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4.2.

Twun v pencreme Ha anapMmuTte

Koo TUM HA ANTAPMATA MOATUCKAHE

00/10 Hsima anapma
01 OTKMOHEHMe 0T 3aaHWETO - FopHa rpaHuLa OA
11 OTKMOHeHMe 0T 3aaHWETO - FopHa rpaHuLa HE
02 OTKNOHeHMe 0T 3afaHNETO - A0MNHA rpaHmMLa OA
12 OTKNOHeHMe 0T 3afaHNETO - A0NHA rpaHmMLa HE
03 OTKMOHeHMe 0T 3afaHWETO - A0NHA U FOpHa rpaHuLa OA
13 OTKMOHeHMe 0T 3afaHWETO - A0NHA W FOpHa rpaHuLa HE

04/14 MpnbnmxaBaHe KbM 3afaHWETO - AOSHA U FOPHa rpaHuLa HE
05 AGCOMITHA CTOMHOCT - HAAXBLPIISHE Ha ropHa rpaHuuUa OA
15 AGCOMITHA CTOMHOCT - HAAXBLPIISHE Ha ropHa rpaHuuUa HE
06 AGCOMITHa CTOMHOCT - CafaHe NoA AoMnHa rpaHnua OA
16 AGCOMITHa CTOMHOCT - CafaHe Nof AoMnHa rpaHnua HE
07 Kpait Ha neprog (camo npy NporpamMHo ynpasneHue) -
17 CrapTupaHa nporpama (camo npu NporpamHo ynpaenexue) -
08 CucTeMHa rpeluka - anapmara ce BKtouBa -
18 CucTeMHa rpeluka - anapmara ce U3kmoysa -
09 MpekbCBaHe Ha HarpeBaTens (cneay ce egHa asa) -
19 TanmepHa anapma ¢ 3afieiicTBaHe cnep onpeaeneHo Bpeme -

* M

noATICKaHe" 3HauM, Ye MbPBIS MbT Cief NycKaHe Ha ypena anapmara He 3a4eicTBa [oKaTo He Ce Nonyyu

HopMarnHa cuTyauusi. Tosa NpeaoTBpaTsBa 334e/CTBAHETO Ha anapMata 10 MbPBOHAYANHOTO BNM3aHe
B rpaHULMTE NpU CTapTMpaHe Ha npoLeca.

Moapo6Hy rpachvky 3a AECTBUETO HA anapMuTe ca AafeHy Ha creaBallaTa cTpaHuua.

4.3. C1boOleHus 3a rpeLuku
in {E | npekbcHan ceH3op 3a perynupaHara BenuumHa
HdLF | *nospena Ha nsmepsauarta yact (ALIM)
I ICE | *noBpena Ha naMepBalijaTa YacT unv pa3xnabeH AaT4mk 3a KOMneHcaLys Ha ropoa
Ha KOHTponepa (kKoMneHcauusiTa Ha CTygeHus Kpan)
' E | npekbcHan cnomarateneH Bxon
L{1ilt 1| MaMepBaHaTa CTOMHOCT Ha perynipanara BenvuiHa e no-ronAma o ropHara rpaHuua
3a 3afaHueTo (napametbpa |5 P1 )
mAn || sMepBaHaTa CTOMHOCT Ha perynupaHaTa BeMuyMHa e Mo-Manka T oNHaTa rpaHuLia
3a 3anaHueTo (napametbpa | S P )
U2 | BXomHusT curHan oT comaraTenHus BXof HaaXBbPMA ropHaTa rpaHuLa Ha obxsara
AAnC | BXOOHWAT CurHan OT ciomMaraTenHus BXof e CiagHan Mof [ONHaTa rpaHmnua Ha obxeata
~A™F | *nospena Ha onepatusHara namet (RAM)
(nEF | npobrnem ¢ uutepdelica
UEF | Heycnewna asTomatiuHa HacTpoika

!' Mpy nosiBsiBaHe Ha Hskoe OT CbOBLUEHNSATA 3a IPELLKA MapkvpaHm C *, Hail-BePOSITHO Ce Harara PEMOHT B

CepBm3.
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o
o

|
()

HAMa anapma

OTKITOHEHME OT 3alaHNEeTO ropHa rpaHuua
C nogTuckaHe —

OFF

A A A PV

16

abcontoTHa CTOMHOCT cnagaHe nof AosSHa rpaHuua

6e3 nogTuckaHe
OFF

ON

>

PV

JAN

OTKNOHEHWE OT 3aAaHMETO ropHa rpaH1La
6e3 nopgTMCKaHe —_

OFF

A A A

>

PV

02

ON

OTKIIOHEHWE OT 3aAaHNeTo AoMNHa rpaHuua
C noaTnckaHe

OFF

A A A PV

07

anapma npu Kpam Ha CermeHT
(camo npw nporpamHo ynpaeneHue)
a) 3agante ALd1, ALd2 nunm ALd3 = 07
6) sapaiite AL1, AL2 nnun AL3 = Homep Ha cermeHTa
B) 3apaiTe ALt1, ALt2 unn ALt3 =

=0 : MOMeHTHa anapma

=99.59 : nocTosiHHa anapma

= [pyra CTOWHOCT : 3afeiicTBaHe 3a

onpepaeneHo Bpeme

12

OTKIOHEHWE OT 3aAaHneTo AonHa rpaHuua

6e3 nogTnckaHe

OFF

A A A PV

ON

17

cTapTupaHa nporpama
(camo npu nporpamHo ynpasnexue)

NMPOrPAMA

ON OFF

03

OTKIOHEHWe OT 3ajJaHNeTo A0STHa U ropHa rpaHuua
C nogTuckaHe

ON OFF ON
A A A PV

13

OTKMOHEHWe OT 3a4aH1EeTO JONHA M ropHa rpaHnua
6e3 nogTuckaHe
ON OFF ON

>
>

PV

08

npu CUCTeMHa rpellka anapmara ce BKno4sa

HOPMAJTHO | ABAPUWHO

OFF ON

npubnmkasaHe KbM 3a4aHUETO [0NHa 1
ropHa rpaHuua 6e3 nogTuckaHe

AL ¢

OFF(“7£§::j OFF

A A A

18

npu CUCTEMHAa rpeLlKka anapmara ce U3kno4sa

HOPMAJTHO | ABAPUWHO

ON OFF

05

abConoTHa CTOMHOCT HaAXBbLPIISHE Ha
ropHa rpaHuLa ¢ noaTuckaHe

OFF
A A PV

09

npekbCcBaHe Ha HarpesaTtens (cneaw ce eaHa asa)

HOPMAINHO | ABAPUAHO

OFF ON

15

abCconioTHa CTONHOCT HAAXBBLPAAHE Ha
ropHa rpaHuua 6e3 nogrvckaqe

OFF ON

A PV

19

06

abcontoTHa CTOMHOCT cnafaHe nop AonHa rpaHvua

C nogTuckaHe
ON OFF
PV

JAN

18

TavimepHa anapma

Anapmara ce 3afieicTBa OnpeaeneHo Bpeme crnep
BKIMIOYBAHE Ha KOHTponepa.

O6xBat: 00.00 go 99.59 (yacoBe/MUHYTM)

A
AN

SV (3apanwve)

anapmeHa rpaHuua




4.4. Tlpouenypa 3a HacTpoMKa Npu NIMHEEH BXon

KoraTto ypeqna e nporpamupaH 3a paboTa ¢ NMHEEH BXOLEH CUTHa MoXe Aa ce 3afaje ChbOTBETCTBUETO
Ha rpaH1YHUTe CTOMHOCTM Ha BXOAHWSA CUrHan ¢ aucnnes. Hanpumep cboTeTcTBUETO MOXe fa Obae 0 °C
3210 mV 1o 1000 °C 3a 50 mV. 3a uenta ce uanonasat napametpute: AL {, HrH {ndP.
06xsatsT AL |, A H | TpabBa na 6bae nogobxeat Ha paspelleHUs BXoaeH oBXBaT ¢ napameTpuTe
LESPL wlSPL , xoeto MOXe Aa Hanoxu NpeaBapuTENHOTO My pasLuMpsiBaHe.

e Kbm aHanorosus Bxog Ha ypepa ce BKNtoYBa kanubpatop.

e B HuBO 4 paspeLuete nokassaHeTo Ha napametpute Hql |, A H { wdF ypes napaverspa S§F F 2

=XX IX.
e Brwm3a ce B HMBO 3 1 ce n3bupa xenaHus 06xBaT Ha aHaNoroBus BXo4 Ype3 napameTbpa
v P | = A X (Bux MpunoxeHue 4.1).
o [logasa ce OT kanubpaTopa CUrHan oTroBapsiL Ha AOMNHWA Kpaii Ha obxeara.
e B HMBO 3 ce CTapTMpa HACTpolikaTa Ha NapameTbpa H -1 | 3a JonHaTa Ha nokassaHaTa BXxogHa

BennYmMHa. B T031 MOMEHT Ha FOPHUA U Ha OONHKA Avcnneii ce n3nucear gge yncna. Ymcnoto Ha ropHUA

AMCNneil e M3MepeHaTa CTOAHOCT, KoATO ypeaa Gv nokassan npu ceratlHara HacTpoika 1 nogasaHust

B MOMEHTa BXOZEH CUrHan. YBenu4asa ce Unu ce Hamansea YnCNoTo Ha JONHIUS AMUCNeil 4oKaTo

Ha ropHUs A1CnNIeil ce M3NuLLe YNCIOTO, KOETO MckaTe Ypesa a Noka3sa B JONHWUS kpai Ha obxBara.
e [loaaBa ce OT kanMbpaTopa CUrHan oTroBapsiLL, Ha FOPHUS Kpaii Ha 06xBaTa.

e B HMBO 3 ce CTapTUpa HACTpoiKaTa Ha napameTbpa H m H | 3a ropHarta rpaHuLa Ha nokassaHaTta BXofHa

BennymHa. OTHOBO Ce MokasBaT ABe yucna. [pomeHs ce SONHOTO YXCIO ZOKATO HA FOPHMS Anchnei ce

M3NMLLE YNCTIOTO, KOETO MCKaTe ypesa [a Nokassa B ropHus kpaii Ha obxsarta.

o [loBTapAT ce ropHuTe 4 CTHIKM JOKATO Ce nony4un 3agoBonnTenHa TOMHOCT U B ABaTa Kpas Ha obxsara.

o [lpu Hyxza B HUBO 3 Ce HAaCTPOBA NONOXEHUETO Ha ieceTYHaTa Touka Ha aucnnes ¢ o P

4.5. T[pouegypa 3a HaCTpoMKa Ha aHaNOroBMA N3xon

Korato ypeabT 1Ma aHarnoros u3xoa, Toit e abpuyHo HacTpoeH. Ako e Heobxoauma npeHacTporika
ce 13nonaea Tasu npoeaypa.
e 3ano-necHa HacTpoiika, ypeabT Ce MPEBKIYBa B pbyeH pexum ¢ 6ytoHa AIM (Tpsbsa fa ceeTHe
csetoguona MAN).
e KbM aHamnorosusi U3xop, Ha ypesa ce BKIHYBa MUINamMnepMeTsp.
e B HuBo 4 paspeluete napametpute [ L I { ull HI | upes napametbpa S F E Y = XXX
e B HMBO 2 334aiiTe Ha NapameTbpa ' | CTOMHOCT pasnuyHa ot Hyna. 3agaiten . YE | =11.
e B HuBO 1 3anaitTe napametbpa [ 1{E L =[1. B 1031 MOMEHT, ako habpuyHaTta HacTpolika
€ KOpEKTHa, U3XOJHUAT TOK TpsibBa Aa e 4 mA.
e AKO 1Ma HyXga OT [JOHAacTPOWKa, B HUBO 3 Ce HacTpolBa napameTspa |- |
YucnoTo ce yBenuyaBa/Hamarnsiea JOkaTo MUnvamnepMeTbpa nokaxe 4 m
KaTo Havyano onutaittec{ L I | =11 192.
BHUMAHME: NMpu onuT Aa ce nonyyat TokoBe nog 2-3 mA ce nony4yaBa 3HauUTenHa HeNMHEHOCT,
Thi1 KaTo ypena e pasdeTeH 3a n3xog 4...20 mA, a He 0...20 mA.
e 3anasa ce napamerbpa [J1/E L = {111, B T031 MOMeHT, ako haGpuyHaTa HacTpolika
€ KOpeKTHa, U3xoaHuAT Tok Tpsibea Aa e 20 mA.
e AKO Ma HyX[a OT [JOHAacTPOWKa, B HBO 3 ce HacTporea | H 1] | 3a ropHara rpanuua. Yncnoto

1 | 3a gonHata rpaHmMua.
A.

ce yBenu4asa/HamansBsa fokato MunuamnepmeTspa nokaxe 20 mA. Onutaite ¢ . HI | = 3095,

L nOBTapﬂT Ce ropHute 4 cTbNKwW, AOKaToO Ce nony4un 3agoBsonnTenHa TOMHOCT B ABaTa Kpad Ha obxgara.

3abenexka: [pu KOHPUMrypaLus: MbpBY yNpaBNsBaLL U3XOL - aHANIOroB, a BTOPYK - perieeH, 3a fobparta paboTa

Ha aHaroroBus U3Xoz Ce NpenopbYBa 4a Ce U3KIIoUM peneitHins ynpasnssaly 13xoq
ypes 3anaBaHe BHMBO 4 Ha [J1IE Y =11,
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4.6. Tpoueaypa 3a HacTpouka Ha pyHkuma PAMMA-3AObPXXAHE

OyHkunaTa PAMIMA-3ANBPXXAHE e HannuHa CAMO npu mogenute cbe ctanaapTteH PID-Fuzzy anroputsm
(6es npochunHo 3agaHue)! 3a pa nporpamupare dyHkumsTa PAMMA, cneagaiiTe gonHata npoueaypa:
e BHueo4sapainte SEE 2 =XXX | sapoctenpo AL 3
e BHueo4sapante SEEY =XXX | sapoctenpo AL o3
e BHueo 33agaitte H L. 4 3 =Y 3apa paspewmre PAMI dyHkupaTa - ToBa Wwe savecm {1 3 ¢~ AP
e B HuBo 1 HacTpoitte HaknoHa ~ H T ot 00.00 go 99.99 [°C/min]
3a pa nporpamuparte ¢yHkumaTa SAOBPXKAHE, cneapaitte gonHata npoueaypa:
e Buueo3samante §L o | (AL 42) = |9 3apawnsnonssare Taiimepa 3a SADBPYKAHE
e B HMBO 1 HacTpoiiTe BpemeTo 3a 3agbpxade {1 | (HL 2) ot 00.00 o 99.59 [h.min]
CnegHust npumep untoctpupa dyHkumsTa PAMIMNA-3ALbPXKAHE:
e HekaG5'!'=100°C, - 7P =10.00 °C/min, AL { =00.10 min, P''=25°C

SV(PV) [°C] A
TOO e 1
TanmepbT cnupa
. cnen 10 min
TanmepbT
cTapTupa npu
PV>SV(100 °C)
pene AL1
SV=SV+PAMIMA ON
25 -¥--8V=PV (npu ctapta Ha PAMI)
OFF
T T Bpeme

BKITHOYBaHE PAMMA
Ha 3axpaHBaHETO ctaptupa cneg 5 sec

4.7. Tpouepypa 3a nporpamMmmpaHe Ha NnpodunHoO ynpasneHue

MpodunHoTo (1wabnoHHo) ynpasneHue e BbamMoxHo CAMO npu mogenuTe ¢ PID-Fuzzy anroputbM ¢ npocunHo
3apaHve! 3a aa nporpamvpate npounHOTO ynpaBnexue, creaBaiTe fJonHaTa npoleaypa:

e BHueo 4 3apaitte 5 F £ B 3a na Hactpoute onuumte CTAPT, CbCTOAHWE n LIUKBI
B Hueo 4 sapaiite § F 9 3a ga Hactpoute EOVMHULIA 3A BPEME
B meo 3 3apaitte § F F F 3a ga HactpouTe Buaa Ha anapmata (RUN ALARM un END ALARM)
B HuBo 3 3afjaiite 4 H I 3a [a HacTpouTe U34akBaHe 3a NpUKIYBaHe Ha Tekylus cermeHT (WAIT)
3apaiite Tun Ha anapmara "07" (Bux 1. 3.2)
B H1BO 1 cneaBaiiTe fonHUTe CTHKK 3a Aa Cb3gageTe WabnoH, cbeTosw, ce oT cermeHT PAMITA
SAIBPXAHE (morat fa 6baaT cbagaaenu ao 2 wabnoHa ¢ 8 cermerTa unm 1 wabnoH cbe 16 cermeHTa)
3abenexka: Ako xenaeTe nporpamata aa cnvpa npeam 8 unu 162 cermeHT, NPocTo 3aaaiite cToiHocT '0' Ha

napameTspa | 1!k Ha nocnegHus CermeT.

4.71. KomaHau ot knaBuatyparta
Mporpamarta ce cTapTvpa c HaTuckaHe Ha A. CBeToamoabT PRO Ha nuueBus naHen 3anoysa Aa mvra
W3nmbnHeHneTo Ha nporpamara ce 3agbpxa ¢ ¥ (naysa). PRO cnupa ga mura 1 ocTasa fja CBETH
3a pa ce npexBbpnUTe Ha NPeaULLHUS CErMeHT, HaTucHeTe A+SET
3a [ja cripeTe v34aKBaHe 3a NPUKIIoYBaHe Ha TeKyLMs cerMeHT (cboblueHne i k), HatucHeTe A+SET
Mporpamata cnmpa (RESET) ¢ HatuckaHe Ha W +SET. CBeTogmogbt PRO Ha nuueBus naHen usracea.
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4 SET

£".8

nrnn
[ MRy

CI
C

[
oo

€3

—

LLlabrnoHu Ha 3aganueTo (MpocunHM Nporpamm)

O6xsat: | - 3a 1 wabnoH ¢ 8 cermenTa, ' - 3a 2 WwabnoHa ¢ no 8 cerMeHTa,

]
|
1 - cBbp3Ba 2 wabnoHa B 1 (16 cermenTa)

[Moka3Ba TeKyLMst WabrIOHEH CEerMeHT

O6xear: 1_1 (18 wabnoH_18 cermeHT) £o 2_8, 1_0 o3HayaBa, Ye nporpamara e crpsiHa

[NporpameH TaMep - MHAULMPA OCTaHaNoOTO BPEME OT CEerMeHTa

O6xgat: 0 1o 99:59 (YacoBe unm MUHyTY, B 3aBUCMMOCT OT SET9.2)

CTOMHOCT Ha 3ajaHNeTo B Kpast Ha CEermeHT 1

Obxeat: L. 5P no LUSPL

BpemeTtpaeHe Ha cermeHT 1

O6xgat: 0 1o 99:59 (YacoBe unm MUHyTH, B 3aBUCMMOCT OT SET9.2)

OrpaHnyeHne Ha 13xoaa 3a CerMeHT 1

O6xsar: 0 o 100% (100 - 6e3 orpaHuyeHue, 0 - 0Tka3ea CerMeHTa v kpai Ha nporpamara)

CTOHOCT Ha 3a4aHNeTo B Kpasi Ha CerMeHT 8

O6xeat: L. 5PL no USPL

BpemeTpaeHe Ha cermeHT 8

O6xaar: 0 o 99:59 (4acose Unu MuHyTH, B 3aBUCUMOCT OT SET9.2)

OrpaHunyeHe Ha n3xoaa 3a CerMeHT 8
O6xgat: 0 1o 100% (100 - 6e3 orpaHunyeHme, 0 - 0Tka3Ba CErMEeHTa W Kpaii Ha mporpamara)

Bpbwane kbm HABO 1
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5. MOHTAX U CBbP3BAHE

5.1. MexaHU4YeH MOHTaX
Mo-mony ca AaaeHn rabapuTHUTE pasMepy Ha pasnuyHuTe KOpMycu, pasmepuTe Ha
OTBOpVITe B naHena un ,ElOFIyCTVIMI/ITe pascmﬂva Me>|<,u,y cbceaHn ype,qm. |4_ C _.l
Kopnyc | A B |[C|D|E|F|G|H]|I 1
'S | 44505 | 445%5 | 65 | 70 | 50 | 50 | 81 | 14 | 95 T + (8] +
v | 44505 | 905%5 | 65 [116] 50 | 96 | 81 | 14 | 95 l
—>
‘| 90595 | 44595 | 111 70 | 9 | 50 | 81 | 14 | 95 | 1 F—A—
'B' | 9055 | 9055 | 111|116 | 96 | 96 | 81 | 14 | 95 L + +
'Q | 68505 | 685705 | 89 | 94 | 74 | 74 | 81 | 14 | 95
— E—>l
_ — e
T £ if| 3aKkperBaHe
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5.2. EnekTpu4yecko cBbLp3BaHe

Mo-gony ca AageHn enekTPUYECKUTE CXEMW Ha CBBP3BaHE Ha PasnnyHUTe KOpMycK ypeau.
MokasaHu ca 3axpaHBaHETO, BXOAOBETE, yNpaBNsBaLyMTe U anapMeHuTe n3xoau. [latunksT 3a KoMneHcaums Ha
Temneparypara Ha CTyA€eHIs! kpail Ha TEPMOLBOKUTE € 03HaueH kato aviog,. Mpu kopnyen 'H', 'V' v 'B', npu Hannune
Ha uaxog OUT2, AL3 ce cebpasa npe3 knemu 15 1 16, a B NPOTUBEH Cryyait — Ha HEroBO MACTO (knemu 6 n 7).
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@—o ~85...265 V @ MMpu kopnyc 'S', npu Hannume Ha uaxog OUT2,
AL1 ce cBbp3asa npe3 kiemmn 11 1 12, a B npoTuBeH
. [ @ B E cnyy4an — Ha HeroBo MSCTO (knemu 2 u 3).
AL1 AHanoroBuAT U3X0A, ako TakbB € MOHTUPaH,
gb) cebpxeTe npes knemu 11 1 12 n 3asemeTe ypeaa
@—? JALL (8 npes knema 14.
ouT2 : /\
& AL2 B —(9) A BaxHa 3abenexka:
E@ < AKO € UHCTanupaH cepueH uHTepdeic,
@_T TouT1 A Lo NPOMEHNTE B CBbP3BAHETO

ca 0TGens3aHu Ha eTukeTa Ha ypena!

RT1800-S

5.3. WM360p Ha Bxop

Ako e HeoBX0MMO 1a Ce CMEHU TUNa Ha BXOAa OT MNaTUHOB TEPMOPE3NCTOp Ha TepMofiBoitka (mV) unu
o6partHo, TpsAGBa f1a ce 3aKbCAT UMK NPEKbCHAT onpeeneHn MOCTYeTa Ha nnatkara. 3a nnaTuHoB
TEPMOPE3NCTOp MOCTYETaTa Ce 3aKbCABAT, a 33 TePMOfIBOIAKA U MV — Ce MpeKbCBar.

MOCTYETA
Pt - 3akbceTe
TEepMOABOWKa - NPEKbCHETE

TepMOﬂBOﬁKa - NPeKbCHeTe

MOCTYETA
Pt - 3akbceTe

MOCTYETA
Pt - 3akbceTe

) (7] oL [ L . o]

RT1800-H/V/B RT1800-Q RT1800-S

TEPMOABOWKA - NPEKbCHETE



5.4. W3nons3BaHe Ha ypeaa B yCNOBUA Ha €NEKTPOMarHUTHU
CMyLLeHUA (Lym)

3a npaBMIHOTO U3MON3BaHe Ha YCTPOICTBOTO W 3@ NOCTUTaHE Ha XenaHuTe pe3ynTaTv npu perynupaxe
Ha npoLiecuTe e HeoBXoaNUMO Aa ce CrasBaT M3BECTHM YCIIOBUS MPW UHCTANMPAHETO U CBLP3BAHETO My.

OcBeH TpanLIMOHHUTE MepKi 3a OTAENSHETO Ha CUrHana 1 3axpaHBaHeTo B pa3nuiHuTe Cryyau TpsibBea fa
ce B3eMaT U Apyrv Mepku, 3a 1a Ce Hamanv BIUSIHETO Ha enekTpoMarHuTHuTe (EM) n pagvoyectotHute (PY)
CMYLLEHWst BbPXY paboTaTta Ha KOHTponepa. AKO Ce MO3BONM Ha HEXeraHu MYKOBE C BUCOKO HVBO W Marka
MPOSLITKUTENHOCT A3 MPOHUKHAT B Ypesa, WyMbT Lie Gbae NPEHECEH B CUCTEMHUTE JIOTUHYECKU CXEMM 1 MOXE
HenpaBumHoO f1a Ce NMpUEME KaTo NONEe3eH CUrHan 1 4a NpeauaBuKa NorpeLLHo AelCTBYe Ha CUCTEMaTa U apyTv
HenpeaBUEHY peakLym.

5.4.1. [penoptbKku 3a n3nonsBaHe Ha CBbLP3BaLLM NPOBOAHULIM
- Bcsiko n3nonaeaHe Ha npoBoaHNLM TpsibBa aa 6bae cbobpaseHo CbC CbOTBETHOTO NPUIOXEHUE.
- MpoBogHMUY, KOUTO NpeHacsT 6Nk NO TN CUrHaMNM, MoraT Ja Ce onakoBaT 3aefiHo, HO ako CUrHamnuTe ca
pasnuyHu, NPOBOLHMLMTE TPsGBA Aa Ce OTAENST 3a Npesna3BaHe OT KanauWTUBHO U MHAYKTUBHO ChITLTCTBME.
- Korato Tpsibea fa ce NpekocsT HK1Ba C HEXEeNaHu CcurHanu, Toea Tpsibea fa ce npasu nog bron 90 rpagyca v Ha
MaKCUMarHO pascTosiHue.
- MpoBoaHMLY, MO KOWUTO NpoTUYaT crabu curHanm, He Tpsibea Aja ce pasKIoHsBAaT NOL, KOHTAKTOPH, ABUraTEN!,
reHepaTopu, pavonpesaBaTent 1 NPOBOAHMLYW, NO KOUTO MPOTUYAT FoNieMM TOKOBE, KOWUTO Ce BKITKOYBAT U U3KIHOYBaT.
- Bewuku expanm TpsibBa fa ce 3a3eMsBaT camMo KbM eAVUH Kpail - 3a NpeanoynTaHe e To3W Ha KOHTponepa.

5.4.2. W3TOYHMLUM Ha 3axpaHBaHe
TpOMEHNMBOTOKOBMSAT M3TOYHMK Ha 3axpaHBaHe 3a KOHTponepa Tpsibea aa Gbae ¢ HanpexeHue 1 YecToTa
B NOCOYEHUTE rpaHmuy. MPOMEHNMBOTOKOBUSAT M3TOYHMK Ha 3axpaHBaHe Tpsibea Aa 6bae He3aBMCUM OT gpyru
TOBapK, 0COOEHO KOraTo Ce 04aKea Te [ia ce NpeBKtoyBaT. 3a fa ce Nomny4n enexkTpudecka usonauus,
HeobXoaMMo e oTAeneH TpaHcopmaTop. 3a OMbLIHUTENHO NOATMCKAHE Ha LyMa U NPEXOAHUTE MPOLEecH mbp-
BMYHATa 1 BTOPUYHATa HAMOTKK Ce ekpaHupat. Moxe aa ce [obaBw 1 unTbp 3a 3aTUXBaHE Ha
BMCOKOYECTOTHUTE CMYLLEHMS.

5.4.3. ToaTnckaHe Ha Wyma B U3TOYHUKA
[pu HSAKOM TEXKM CRyYaun HUBOTO Ha ENEKTPUYECKUS LLYM € TONKOBA ronsiMo, Ye M3NCKBa NOATHCKAHE
OLLie B U3TOYHMKA. B MHOTO Cry4an U3TOYHWULM Ha LLYM Ca CTapTepn Ha [BMraTeny, KOHTAKTopy, peneTa
1 NPEBKIIOYBALLM MeXxaHu3Mu. B Te3n cryyam ce napanenHo Ha n3touHuka ce gobass RC- rpyna ulvnm
OrpaHNYNTEN Ha HanpexeHne, Takbs kato meTan-okeug Bapuctop (MOB).
Mpu NOCTOSHHOTOKOBM TOBApy Ce NPenopbyBa CBbP3BAHETO Ha rpyna oT obpaTeH Anoa C nocneaoBaTeneH
PEe3nCcTOp NapaneniHo Ha MHAYKTVUBHWSA TOBap.

5.4.4. MNopaTtuckaHe Ha WyMa B ypeaa
B HsikoM ypeau napanenHo Ha KOHTaKTUTe Ha peneTata ca cBbp3aHn RC-rpynu 3a nogtuckaqe Ha
CMYLLEHMsTa OT KOMYTUPaHW WHAYKTUBHYM TOBapu. TpsabBa Ja ce uma npeasud, Ye Teau rpynu npexkapeat TOK OT
nopsiabka Ha 10-20 mA 1 npu U3KNMKYEHN KOHTAKTM Ha peneTatal

6. CEPUEH UHTEP®ENC

AKO e MHCTanupaH cepueH UHTEpPENiC, Tasu MHCTPYKLMS TpsGBa Aa Ce CbNpoBoXaa C AombiHUTENHO CD
VNN NeYaTHa MHCTPYKLMS, ONMCBaLLA KOMYHWUKALMOHHIS MPOTOKON.
To3u NPOTOKON MOXE Aa Ce CBasM 1 0T www.comeco.org/downloads.
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