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PARAMETER PROTECTION AGAINST UNAUTHORIZED ACCESS

A special procedure protects this series of devices against unwanted access. This protection is programmable and covers

all the levels. The Level's Protection parameter defines the parameters of which levels will be protected (see Table 3),

and can also be protected. The Display Refresh parameter cannot be protected by any means. Level's Protection value
may be changed ONLY after a previous exit from Display Refresh programming, and an immediate entrance into Level's

Protection programming; besides, no other parameter should be changed and Configuration level should not be left.

COMMUNICATION PROTOCOL

Protocol architecture

ASCII protocol is used for communicating, and the information is exchanged in frames. Each frame consists of one, or two words
separated by byte 32 (SPACE), and ends with bytes 13 (CR) and 10 (LF). The first word in the frame denotes a parameter
SYMBOL as taken from Table 3, but spelled with ONLY small letters and points.
The following words (‘commands') are used too:

= 'Ux’, where 'X'is the device address (Address parameter from Table 3);

= 'K1'- for K1 output;
= 'K2' - for K2 output;
= 'p.v' - for measured input signal value.

Activating a device

For a device to be activated, it should receive a 'Ux' command, and respond to it with ‘ok.". The device remains active

until it receives another 'Ux' command but with different line number, ora F H, 1 error.

Reading from a device

If the frame consists of only one word, it is recognized as a command for reading. The device responds to it by returning

the same word and its value, according to Table 3, Table 9, and Table 10.
The device’s responses to other commands are given in Table 9.

TECHNICAL SPECIFICATIONS

Table 1

INPUT

universal, programmable, with 4(5) input terminals

- RTD Pt100 (1.385 or 1.391)

-100 °C...+600 °C

- RTD Cu100 (1.426 or 1.428)

-50 °C...+200 °C

Input line

3-wire, with automatic software compensation to 50 Q

- TIC type "L-GOST" (NiCr-CuNi)

0°C...+600 °C

~T/C type "J" (Fe-CuNi)

0°C...+1000 °C

Table 9
Algorithm Command Response
ZZEE :t; ‘on' or 'off
k1' [Control (PID) Output Value - a number with 0.1 resolution]

P dPf k2 " NIA]
E_ :g_ ' In Automatic mode: [Control (PID) Output Value - a number with 0.1 resolution]
33| P d5 In Manual mode: '--—--' [N/A]
g ,;T % L NIA]
c ol b obhR k1' [Control (PID) Output Value - a number with 0.1 resolution]
XX | hoth k2 ‘on’ or 'off

anfFA k' ! [NIA]

onFhb k2' ‘on’ or 'off'
= P, 4 k1' [Control (PID) Output Value - a number with 0.1 resolution]
*%':E_ =1 'k2' ‘on’ or 'off
22 P, dP k1’ "' [N/A]
g % ' k2' [Control (PID) Output Value - a number with 0.1 resolution]
§. Q botl .E;. [Control (PID) Output Value - a number with 0.1 resolution]
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~T/C type "K" (NiCr-Ni)

0°C...+1300 °C

-T/C type "S" (PtRh10-Pt)

0°C...+1700 °C

- T/C type "R" (PtRh13-Pt)

0°C...+1700 °C

- TIC type "B" (PtRh30-PtRh6)

+100 °C...+1800 °C

- TIC type "C" (W5Re-W26Re)

0°C...+2300 °C

Cold-junction compensation

automatic software, -10 °C...+60 °C

DC current linear

0(4)...20 mA (programmable input-to-display correspondence)

DC voltage linear

0...50 mV (programmable input-to-display correspondence)

Decimal point position

programmable

Measurement calibration

programmable

OUTPUTS

2 relay or 1 relay plus 1 analog (specify when ordering)

Analog output:

0(4)...20 mA or 0...10 V (control or retransmission)

- maximum line load [Q]

for case 'L": 50%(Up-8); for the other cases: 50*(Up-2);
for voltage Up - SEE "WARRANTY'

Relay output:

one of the following:

- electromechanical relay (EMR)

5A/250VAC with NO/NC or NO contact

- SSR

1A/250VAC (0.2A/250VAC for 'L')

- MOS gate

0.1A/60VDC, optically isolated

- for external SSR

5...24 VDC, 30 mA, non-isolated form the device ground

Digital interface (option)

RS485: half-duplex, 4800 bps, parity check, 1 stop bit

CONTROL ALGORITHMS

ON/OFF, PID, alarms

Algorithm and parameter adjustment

from the keyboard or through the interface

Software input and output filtration programmable
Access protection programmable
CONTROLS

PV display 4-digit, 7-segment bright red LED

SV display (only for RT484)

4-digit, 7-segment green LED

Display height (PV/SV)

20/14 mm (‘'B', TC660), 14/10 mm ('H','Q’), 1010 mm ('V','S', R!, 'L)

LED indicators

for signaling relay output activation

Keyboard

flexible foil-type keyboard with 3 membrane switch keys

METROLOGICAL SPECIFICATIONS

(all accuracy errors - in % from span)

Basic accuracy

less than + 0.3% (0.5% for noble thermocouples)

Temperature drift

0,01%/°C

RTD line error

less than + 0.001%/Q @ Rlin. <50 Q

Cold-junction error

less than + 1°C at air temperature -10...+55 °C

Warm-up time

up to 15 min

POWER SUPPLY

Supply voltage

SEE 'WARRANTY'

Consumption less than 5 VA
CONSTRUCTION

Dimensions SEE 'MOUNTING'
Weight for different models: from 150 to 400 g
Protection: terminals / sides 1P20 /1P40
Wiring SEE 'WIRING'
Mounting SEE 'MOUNTING'
Case material plastic

OPERATING CONDITIONS

Operating temperature / humidity

-10...55 °C/0...85% RH

Storage temperature / humidity

-20...65 °C /0...95% RH




MOUNTING

The devices from these series, except for case 'R’, which is designed for DIN-rail mounting, are to be mounted on a panel

with a maximum thickness of 5 mm. Place the device into a cutout and tight it into place using the enclosed mounting accessories.
The cutout (Fig.1) and other construction dimensions of the different casings are given in Table 2. Fig.2 shows all different types
of rear panels. Please note the terminals’ location and numbering.

Table 2
. Front dimensions WA wg Mounting
Casing (width x height) A B depth
B 96 x 96 90 90 98
H (TC660) 96 x 48 90 42 98
v 48 x 96 42 90 98
Q 72x72 67 67 66
‘Fi.g 1" S 48 x 48 45 45 100
' L 72 x 36 " 29 55
R 45x78 - - 124
1. All dimensions in the table are given in [mm].
2. The mounting depth includes the terminals’ length.
13 | 14
8 1 6
oo [oc|[oe][poooo ° or © lojoL®
2
€123 456 789 1011121314 °0 02 © o7
100 O3 30 Os
10 Oa4 40 Oo
50 [O1O] o1
120 Os 1 |12
OOO||OOO||OOO|OOOOO| 130 OG
B123 456 789 1011121314 140 o7
O0O0O0O0
|OOO||OOO||OOO||OOOOO| A1 2 3 45
A123 456 789 1011121314
B123 456 789 1011121314
|000||000||000||00000|
|000||000||000||00000| 12 3 4 5 6 7 8 910
A123 456 789 1011121314 OOOOO OOOO 56555556
Fig. 2

ELECTRO-MAGNETIC INTERFERENCE (EMI) ISSUES

1. All signal wires must be shielded. They must not be packaged together with power cables.

2. Never lay the signal wires close to inductive or capacitive noise sources, such as relays, contactors, motors, etc.

3. All shields have to be grounded ONLY at one end, as closer as possible to the controller terminals.

4. Avoid sharing supply lines with powerful consumers, especially with inductive loads, switched on and off. To provide current
supply for your device and at the same time stop unwelcome interference signals, use shielded 1:1 isolation transformer.

5. Short all switched (not only those switched by the controller) inductive consumers with special suppression networks:
RC group and varistor - for AC loads, or diode - for DC loads.

6. If the controller operates in a very powerful EMI area, it has to be mounted inside a grounded metal shielding box.

A-

ON/OFEE control algorithm
When a control relay operates by ON/OFF algorithm, its static characteristic resembles the one shown on Fig.7.

Alarm
The static characteristic of a relative alarm relay is shown on Fig.8.
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Fig. 7 Fig. 8

PID control algorithm

The static characteristic of one or two outputs operating by PID algorithm, when Direction is set to 'heating', is shown on Fig.9.
The drawings on Fig.10 and Fig.11 show the formula and the graphic curve of a control output, operating respectively by a pulse
PID algorithm and by a step PID algorithm. The ANTI-WINDUP software system is an important feature of this series of devices.
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TR time Fig. 11
Fig. 10 Table 8
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Please note that Direction parameter can change .
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Start the calibration sub-procedure by pressing key combination E] +|A|or @ + . AP 72~ message stays

on the PV display throughout the calibration. Symbolic messages like . _ _ ,,™ = ~ ™, or - - - - appear on the PV display
if a measurement problem has occurred during the calibration. Some special messages on the PV display indicate the result
of calibration sub-procedures. F H, 1 indicates an unsuccessful calibration. In case of a successful calibration, §F o
appears for 0.5 s, followed by the symbol = 1{. After a successful calibration procedure, the corresponding parameters

(see Table 3) change their values according to Table 7. The calibration sub-procedures are independent, but in order to assure
a complete and correct device calibration, follow the next sequence:

1. Calibrate the voltage measurement channel . 1{

2. Calibrate the current measurement channel -,

3. Calibrate the RTD measurement channel - ~ {and-. ¢

4. Calibrate the 'cold junction' measurement channel =, F

Analog output calibration

Connect a proper mA- or volt-meter (depending on the output signal type) to the unit terminals prior to initiating the calibration.
Start the calibration procedure by pressing key combination + or [Z] + . The PV display indicates the value

of the parameter to be calibrated (H[Jor . ) within the 0...4079 range. The rightmost digit blinks, i.e is selected.

Meanwhile, a corresponding current signal is setting up on the unit output terminals. The value of this current may vary
from below lower range limit to over upper range limit. Observing the output signal value, adjust it as follows:

1. Select a digit (to be adjusted) with the (@] key.

2. Using and | ¥ |, adjust the displayed value with a step equal to the weight of the selected digit.
3. Continue adjusting till reaching the desired value of the output signal read by the meter.

4. Confirm the calibration by pressing @ + or @ + .

Use the same procedure to adjust the second calibration point.

Exiting calibration mode
Exiting calibration mode is possible while the PV display indicates one of the calibration channel symbols from Table 7.

Follow the procedure described in ‘Configuration level' and change the Algorithm parameter value from - | |~ to another one.

At Parametric level ([ 1 ) all the calibration parameters are accessible and can be re-programmed.

Restoring factory calibration

Every unit is factory calibrated, and its calibration parameters have default values that lie within their ranges, as given in Table 3.
The user who does not have the proper calibration equipment may recover factory settings in the following way:

1. Enter Configuration level and set Algorithm to - | | .

2. Enter Parametric level and adjust the calibration parameters using the values recorded in 'Warranty'.

IMPORTANT NOTE:

Check the calibration parameters in "'Warranty' before operating.
In case of missing factory values, check them at Parametric level and fill the respective boxes in 'Warranty'.

OUTPUT CONTROL

Control output operation

1. In Calibration mode, the relay control outputs are switched off, and the analog control output is at or below its lower range limit
(during the calibration, the analog output accepts other values as described in 'Analog output calibration").

2. In Manual mode, the control outputs operate as shown in Table 6.

3. When a device switches between Manual and Automatic mode with PID algorithm, the Control (PID) Output Value remains
unchanged. In this case, the device realizes a BUMPLESS switching.

4. In Automatic mode, the control outputs operate according to the control algorithm (Table 5). When a device switches between
Automatic and Manual mode, the control outputs hold their state according to the control algorithm.

5. During Auto-tune mode, the PID control outputs operate as an ON/OFF controller/indicator with the selected set-point.

6. The control outputs deactivate when the value of any of the configuration parameters Input Type, Point Position, Input Low,
Input High, Low, High, Algorithm, and Cycle Time is changed. The outputs remain inactive until Basic level is entered.

7. The control direction of each output is defined by the value of the respective Direction parameter. When two relay outputs
are controlled by P, 4 or P, 4.5 algorithm though (see Table 5), K2's direction is determined by Direction1 value.
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WIRING
Power supply wiring ?
The power supply wiring diagram for all case types is shown on Fig.3. B/H/V| a ‘ gt ‘ S | R
Notes: L+#o— A1 | 1| 1]|6]|13|B6
1. See "Warranty' for power supply specifications. 9_ A2 2 6* |A3*
2. Earthing is necessary ONLY if the power supply voltage is 90...250 V.
N()o—1 A3 | 2| 3|5 |14|B7 Fig. 3

* only with 90...250 V power supply

Input signal wiring
The connection of different sensors to the universal input
is shown on Fig.4.

tra%-gvniwri(tater B/HN‘ Q ‘ L ’ S ‘ R

Notes:
_— +Vaux o—
1. If the linear voltage input signal is greater than 50 mV DC, A10 | 1216 |5 |BS
use an external resistance divider. +9 A4 | 11| 8| 4 B4
2. 3-wire voltage transmitters must be powered externally.
A ) ; A13 |10 7|3 |B3
3. For case 'L', the internal supply voltage for 2-wire transmitter
is lower than the DC power supply voltage with 2.5V, A1219(9]2|B2
and in case of AC power supply voltage, the schematic M1 8l10]11B1 -
cannot be used. Use this schematic ONLY if the transmitter Fig. 4

allows, or if such option has been previously requested.

Output wiring
The wiring of the relay outputs and the analog output for the different case types is shown respectively on Fig.5a and Fig.5b.

BHV| a| L[ s ][R BHV| a| s |R

SSR1 - relay1 " |
ﬁ'“ri ALK EE . B4 | 7 [10] A4
v M8§1 SR 'i A5 | 7| 2[10|Ad mA/V
ext.
A6 12as] "% B [6]9]ns
SSR2 - relay2
E E — A7 | 5138 |Al
Il[l‘: A8 | 4|47 |A2 8..36 VDC
ext. * MOS2 SSRZ:E
A9 | 3 6*
* not available when serial interface is installed
** not available with 90...250 V power supply
Fig. 5a Fig. 5b

Notes:
1. For the load capabilities of the outputs, see 'Technical specifications'.
2. The relay NO contacts are internally shorted by EMI suppression RC-group of 51 Q and 15 nF.

RS485 serial interface wiring
The RS485 wiring diagram is shown on Fig.6.

Note: See 'Communication protocol’ for more detail information B/HN‘ Q‘ S| R
about the RS485 interface.
GNDo— B3 .
Bo— BT |14 11][ o
no— B2 [13] 12| = ]| 98




PARAMETER ADJUSTMENT

A complete list of all the parameters is given in Table 3. The parameters are given in the order they appear on the display
after the | | key has been pressed, and their values in the order of appearance after the key has been pressed.

Table 6

Algorithm Action with Action with
anfA alternatively changes the state of relay K1 alternatively changes the state of relay K2
Fh

- anr.
S 3
Qo Q.
g8s press and hold to start the procedure of control output
E E P dP adjustment from -100.0 to 100.0 % none
% % P, d5 pressirelease to switch relay K1 on/off pressirelease to switch relay K2 on/off
- botA press and hold to start the procedure of control output .
< hokh adjustment from 0.0 t0 100.0 % alternatively changes the state of relay K2

anfA none alternatively changes the state of relay K2

anfhb
= press and hold to start the procedure of control output )
_§- E P dR adjustment from 0.0 to 1000 % alternatively changes the state of relay K2
ok E P, dh press/release to switch relay K1 on/off press/release to switch relay K2 on/off
© ©
= press and hold to start the procedure of control output
E & P dP none adjustment from 0.0 to 100.0 %
xx bokl press and hold to start the procedure of control output adjustment from -100.0 to 100.0 % or from 0.0 to 100.0 %

Table 3
Parameter | Symbol | Description | Value | Dim. | Notes
Configuration Parameters (These parameters are part of Configuration level)
rPE Pt 100 (1.385): -100...600 °C
rPEZC Pt 100 (1.391): -100...600 °C
Lol Cu 100 (1.426): -50...200 °C
riud Cu 100 (1.428): -50...200 °C
Ecd T/C J:0...1000 °C
Thet f the sianal [ T/CK:0...1300 °C
e type of the signal ; 3
Input Type * y P | that cya‘:l be connegcted et T/CL:0..600 E
to the device input k5 T/C $:0...1700 °C
Ecr T/CR:0...1700 °C
Ech T/C B: 100...1800 °C
Ecl T/C C:0...2300 °C
y 020 0..20 mA
y 42 o 4..20 mA
S0 0..50 mV
Point Position * | " p L | The display decimal point position x0.01)§1>£é 3011 mgirt] Isr;g:;tgﬁn\;anl:;snw(/lnshD)
Input Low * VLo gfﬁfl’;wvsvéi’;?fa;ggz?‘;°S‘é"|‘|?]ear input | 1999 9999 | 1SD. | ISD- Input Signal Dimension
- Display high range, correspondin
Input High 1 H to tr‘:e zigr?signa?range ofz DC Ii?]earinput -1999...9999 | 1SD
Input Specifies a constant to be added
Cgrrection * Vkar topthe measured input value -1999...9999 | 1SD
i\(r:;log Output olo Zpg%ff;atlzz |23tt:)tu\;alue corresponding -1999...9999 | ISD | only with retransmission analog output
ﬁ?;:()g Output oH tSOp;E ggltzsat:;égpg;t\; iltje corresponding -1999...9999 | ISD | only with retransmission analog output
Surge Filtration | Sy [y | Duration of the filtered surge 0..20 value '0' disables surge filtration
Filter Time FE | Inputfilter relative time constant 0...1000
Filter Band Fh | Input filter activity zone 0..M® | ISD | (azone around the measured value)
Displa Display refresh time, when measured value
Ref?es);] dr or spet-);l)oint value is indicated 0..20 | sec
Low * L o | Lower limit of the operating range -1999 ...9999 | ISD
High * Hy | Upper limit of the operating range -1999...9999 | ISD
anFA | - |K1-ON/OFF; K2 - ON/OFF
onFh - | K1- ON/OFF; K2 - alarm
Defines the control agorithm P, dP Pulse PID, -100...100% for both relays
) ' Step PID, -100...100% for both relays
or,tmtr(]:ase of 2 relay otUtpll.J:)S’ i d Pid5 (a special algorithm for motorized drives)
sets the measurement calibration mode LoEA K7 - pulse PID, 0...100% K2 - ONIOFF
both K1 - pulse PID, 0...100%; K2 - alarm
cLhr Measurement Calibration mode
Algorithm * ALD anFR - | K1 - retransmission output; K2 - ONJOFF
onFh - K1 - retransmission output; K2 - alarm
P, dR K1 - PID with analog output 0...100%; K2 - ONJOFF
Defines the control algorithm, P, dhb K1 - PID with analog output 0...100%; K2 - alarm
or, in case of a relay and an analog output, K1 - retransmission analog output;
sets the measurement calibration mode P dP K2 - pulse PID 0...£100%
hokl PID -100..0..100% with outputs:
) K1 - analog; K2 - relay pulse
cLhr Measurement Calibration mode

Auto-tune mode

Entering this mode is possible when the Tune parameter is 4 F 5§ and the device is entering Automatic mode (from Manual
mode or after power-on). The auto-tuning is impossible if the Algorithm parameter value is either g 7 F.H, o F.h . or

c L b r . During the Auto-tune mode, the device operates as an ON/OFF controller/indicator. After several oscillations

of the control loop, it calculates all necessary parameters, and starts controlling, using preliminary selected PID algorithm

and the so calculated parameters. The Tune parameter is automatically set to m o . The auto-tuning stops and PID parameters
resume their old values if no oscillates have been made for a certain period of time. During the auto-tuning process,

the rightmost-digit point of the PV display blinks.

Calibration mode

To enter this mode, set the Algorithm parameter to - | h - . While the device is at Basic level, one of the following calibrating
symbols appears on the PV display:

Table 7

Symbol Calibration sub-procedure Calibration value Parameter

c. U calibration of the voltage measurement channel | 50 mV SPRA
c. calibration of the current measurement channel | 20 mA rrar
c. r | | calibration of the RTD measurem?nt channel; 100 Q (P10 DIN 0°C) -
c. rc Sﬁgce';guﬁ; 2:%?3?23 Te. rihasbeen I 04180 (PHOODING0OC) | wr EF and r5c h

calibration of the 'cold junction' temperature channel

c. £ | This can be done only at a service laboratory. rAdd
c. A0 | calibration of the analog output signal at 0% calculated output I
c. H. 1 | calibration of the analog output signal at 100% calculated output Al

Use and | ¥ to select the calibration symbol to be displayed. The first five sub-procedures given in Table 7 refer
to the 'Input calibration’, and the last two ones refer to the 'Analog output calibration'.

Input calibration
Prior to initiating input calibration, connect an external signal source to the device terminals, and adjust the calibration value
according to Table 7.




OPERATING MODES

Automatic mode
Depending on the Algorithm parameter value, the device acts as outlined in Table 5.

Table 5
i . . Display reaction Display reaction
Algorithm Action of output K1 Action of relay output K2 after pressing | after pressing
anFR . ON/OFF control towards Set Point 2 . Set Point 2
- ON/OFF control towards Set Point 1 . - Set Point 1
22| anfhb relative alarm towards Set Point 1 none
§ § P\ dF PID-pulse control towards Set Point 1 Set Point 1
> > - - Control (PID) Output
55 P dSs PID-step control towards Set Point 1 Set Point 1
: ; bobt.R | PID-pulse control towards Set Point 1 | ON/OFF control towards Set Point 2 | Set Point 1 Set Point 2
*=| both PID-pulse control towards Set Point 1 | relative alarm towards Set Point 1 Set Point 1 Control (PID) Output
5 _|on FAR analod retransmission outout ON/OFF control towards Set Point 2 | none Set Point 2
‘g §. anFhb 9 P relative alarm towards Set Point 1 Set Point 1 none
2 E P dA PID-analog control towards Set Point 1 ON/OFF control towards Set Point 2 | Set Point 1 Set Point 2
s s P, dhb relative alarm towards Set Point 1 Set Point 1 Control (PID) Output
T ; P dP |analog retransmission output PID-pulse control towards Set Point 2 | Control (PID) Output | Set Point 2
S hotl PID-analog control towards Set Point 1 | PID-pulse control towards Set Point 1 | Set Point 1 Control (PID) Output

Automatic mode for devices with one (PV) display (RT384 and TC660)

In Automatic mode, such devices normally display the measured value (PV). Press and hold or ¥ to read (depending

on the Algorithm, according to Table 5) 5 F. {, 5P 2, or o E fora moment, followed by the value of Set Point 1, Set Point 2,
or Control (PID) Output. The display becomes dark for 0.5 s after key release, and then indicates the PV again.

To adjust the value of the displayed parameter (if it is not prohibited by Level's Protection parameter), press @ while holding
or . After adjustment, the device displays the PV again.

Automatic mode for devices with two (PV and SV) displays (RT484)

In Automatic mode, such devices normally display the measured value (PV) and the set point value (SV). Press and hold

or || to read (depending on the Algorithm, according to Table 5) § P {, P2, or o £ on the PV display, and the value

of Set Point 1, Set Point 2, or Control (PID) Output on the SV display.

To adjust the value of the displayed parameter (if it is not prohibited by Level's Protection parameter), press @ while holding
or . After adjustment, the device displays the PV again.

In some cases (see Table 5), depending on the device variant and the control algorithm, the Set Point 2 also has to be adjusted.
After adjustment, the PV display will show the measured value again, and the SV display will show the newly adjusted value.

Display refreshment

The display reading is being refreshed in accordance with the Display Refresh parameter value:

1. If Display Refresh value is '0', the unit always displays the actual parameter value without any refreshment limits;
2. Otherwise, the unit will refresh its displays not more often than the time period, specified by the Display Refresh.

Manual mode

While a device is in Manual mode:

1. The PV display indicates the measured value,

2. The SV display, if there is such, indicates - - - -,

3. The rightmost-digit point of the PV display lights constantly.

Depending on the Algorithm parameter, the device functions as described in Table 6.
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Table 3 (continued)

Parameter | Symbol Description Value Dim. Notes
Automatic * Auta Specifies device control mode YES - | Automatic mode
if Algorithm is a control algorithm no - Manual mode
Period duration of the pulse output
- in case of Pulse PID algorithm);
Cycle Time ck ::ull time of the motor or?e—way )stroke 1..524 1 sec
(in case of Step PID algorithm)
Address * Addr |Device address during communication 1..99 -
nonk - | no protected parameters (full access)
= | Only configuration parameters
Level's L Specifies the parameter protection con are protected .
Protection L against unauthorized access on The parameters from both Configuration
r " | and Parametric levels are protected @.
ALt - | All parameters are protected .

Parameters o

f the control algorithm (These parameters are part of Parametric level)

(Only the parameters concerning the selected control algorithm can be displayed)

in Automatic mode

Direction 1 o r. 1 | Direction of the control action of K1 output | c gl , hEAE - | (cooling', 'heating')
Hysteresis 1 HYG. | | Hysteresis of relay K1 0..M® | ISD |when ON/OFF algorithm is selected
Dead Band dhb | Dead band of the PID algorithm 0..M®M [ ISD
Proportional Band Ph | Proportional band of the PID algorithm 0...9999 | ISD
Integral Time £, | Integral time of the PID algorithm 0...9999 | sec
Derivative Time E.d | Derivative time of the PID algorithm 0..1000 | sec
Filter Time EF | Filter time of the PID output software filter 0..1000 | sec | Thefilter functionis 1/(Ts+1).
Out A constant that can be added -100.0...100.0 | % | with two-relay pulse PID algorithms
put he caloulated output
Correction aLar lohe cacuiated ouipy - 0.0..1000 | % |with one-relay puise PID
of the PID algorithm (output shift) ... 100 ° Y p
Tune * EwunE | PID algorithm Auto-tune mode no.YES -
Direction 2 oy ~2 | Direction of the control action of output K2 | c gl ,hFAE - | (cooling', 'heating')
) . " when ON/OFF or Relative alarm
Hysteresis 2 HYG.Z | Hysteresis of relay K2 0..M ISD algorithm is selected
Low Alarm 2 LALZ |Relative alarm low limit of relay K2 0..M® [ ISD |under SetPoint 1
High Alarm 2 HAL 2 |Relative alarm high limit of relay K2 0..M® | ISD |overSetPoint1
Parameters of measurement calibration (These parameters are part of Parametric level)

' urEF 250.0..550.0 | -

' S5PAn 5800..63.00 | -

* rlur 350.0 ... 450.0 -

' rSch 3500..5500 | -

* rAdd 5.000..6.000 | -

N an A number corresponding 0. 4079 _ | The result of the calibration

U1 t0 0% calculated output is a physical output signal
N = A number corresponding 0. 4079 | from near the lower range limit
- | t0100% calculated output to over the higher range limit.
Parameters of Basic (operating) level

. (| Set-point value of output K1

Set Point 1 5P in Automatic mode within the operating .
Set-point value of output K2 range ISD | from Low to High

Set Point 2 S5P2 p P 9

* - When the device is communicating, the values of these parameters are read-only.

€% - Changing the value of this parameter reflects the real value of all parameters with ISD dimension. For example,
changing Point Position from (x1) to (x0.1) causes a parameter (for example Set Point 1) value of 100 to change to 10.0.

() In case of temperature input, the integer part of M must not be greater than 100; otherwise, M = 25% of signal range
@ Except Display Refresh and Level's Protection




PARAMETER VALUE ADJUSTMENT

Numerical value adjustment

After entering Numerical parameter adjustment mode, read the value together with the left zeroes on the PV display. If operating
with a RT484 unit, read the parameter symbol (name) on the PV display and the parameter value on the SV display.

The rightmost digit blinks, i.e is selected. Increase or decrease the blinking digit value with or key. The 3 rightmost digits
can accept values from [J to §, and the leftmost digit can also accept the values - and . To select another digit, use E]

Confirm the adjusted parameter value by pressing the key combination @ + or E] + . If the parameter value is within
its range, the adjustment completes, and the PV display indicates the symbol of the adjusted parameter, or, in case of a RT484
unit, the PV and SV displays indicate again respectively the symbol and the value of the adjusted parameter. If the parameter
value is outside its range, the PV display (or, in case of RT484, the SV display) indicates the lowest or the highest possible
parameter value, depending on over-ranged or under-ranged value adjusting attempt. If the new value has not been confirmed
and no key has been pressed for a certain period of time, value adjustment automatically ceases, and the parameter retains

its initial value.

Symbolic value adjustment

After entering Symbolic parameter adjustment mode, read the blinking parameter value on the PV display, or on the SV display
if the device is a RT484. Change it using and . Confirm by pressing the key combination E] + or E] + .

If the new value has not been confirmed and no key has been pressed for a certain period of time, value adjustment
automatically ceases, and the parameter retains its initial value.

ERROR MESSAGES

1. Ifamessage of the, = xx type is displayed permanently, and still exists after power off/on, the device has to be repaired
by an authorized service.

2. Ablinking message F H, I means that parameter values stored in the non-volatile memory are not correct. If the problem
cannot be solved after power reset, press and hold @ All parameters, including calibration parameters, accept their default

(factory) settings.
3. Sometimes, at entering Basic level, the device can find non-conformities in parameter values that must be corrected before
operating at Basic level. The device indicates such kind of problems by displaying blinking messages as given in Table 4.

PROGRAMMING LEVELS

Basic level

The device behavior at Basic Level depends on Point Position,
Display Refresh, Low, High, Algorithm, Automatic, and Tune
configuration parameters.

If Algorithm value is - |_ |~ , the unitis in Calibration mode.

If Automatic parameter is either Y £ 5 or 4 o, the unit operates
in either Automatic or Manual mode. In case of Automatic mode

and PID algorithm, the Tune parameter defines the Auto-tune mode.

Displaying the PV and SV values

The devices from the series indicate the measured input value (PV)
with a resolution, according to the Point Position parameter.

The two-display controllers indicate the set point value (SV)

with the same resolution on the SV display. If the integer part

of the PV cannot be entirely displayed, the device generates
blinking ‘overflow' messages on the PV display (g or - gL ,
depending on the PV sign). PV display reading blinks

if the measured value is out of its operating range (see Table 3).
When the measured value is out of physical range, the PV display
indicates blinking symbolic messages: . _ _ _ (under-range)
or™ ™ 7 ™ (over-range). The symbolic message - - - -

on the PV display means a measurement problem requiring
service repair.

Parametric level

Basic level

Pv 24T

SV

v

Parametric level

PV PAFo L AL

SV

[y

Configuration
level

PV caonfF
sv

This level contains the parameters of the programmed control algorithm or those of the measurement calibration.
Enter this level by pressing and holding the [Ei] key until message P H~ or [ F 1 appears on the PV display. Release the key.

Unless the key is not released on time, the unit enters Configuration level. At Parametric level and in calibration mode,
all the calibration parameters are accessible. In the rest of the modes, the control algorithm parameters are accessible.

Choose a parameter using the or | ¥| key. While holding the E] key, read the parameter value. Before releasing
the E] key, press or | ¥ to adjust the parameter value, if this has not been prohibited by the Level's Protection

Table 4
Message | Possible problem Pressing E] leads to:
. | incorrectly adjusted operating range limits:
E
.1 | Low > High (Table 3)
wrong correspondence of the lower limits of: Confiauration level
Errd 1. operating range and display range of linear input onfiguration leve
2. operating range and signal range of temperature input (Table 3)
Err.d | the same as above, but for the upper limits (Table 3)
ErFb | the value of Filter Band, Dead Band, Hysteresis 1, Hysteresis 2, Low | configuration level
Erdb | Alarm Limit 2, or High Alarm Limit 2 is not correct
ErH 1
E-rHZ Parametric level
Eril
ErHL (Table 3)
broken restriction:
rAL ow Alarm Limit 2) + (Hi arm Limit 2) > Hysteresis arametric leve
ErRlL Low Alarm Limit 2) + (High Alarm Limit 2) > Hy. is 2 P tric level
(see 'Outputs' / ‘Alarms')
ou output shift does not match the control algorithm able arametric leve
Eoutk put shift d h th | algorith Table3) | P ic level
ESP._ 1 | setpoint value is out of operating range programming of Set Point 1
ESFPZ (Table 3) | programming of Set Point 2

parameter. If no key has been pressed for a while, the device automatically returns to Basic level, storing all the changes made.
Use the key combination + || to return to Basic level and save the changes.

Configuration level

This level contains all device configuration parameters. Enter by pressing and holding the @ key until message - o F

appears on the PV display.
To access and adjust the configuration parameters, follow the method described in 'Parametric level'.



FAPAHLUMOHHA KAPTA
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CEPUMN NMPOrPAMUPYEMU KOHTPOJIEPU U UHOUKATOPU

RT384, RT484, TC660

MHCTPYKLUMNA 3A EKCIIJIOATALUNA

Ypenute ot cepumn RT384, RT484 n TC660 ca MHOroyHKLMOHaNHM M €BTUHU MporpaMmupyemu
KOHTpONepu unu nHaukaTopm ¢ 1 unm 2 gucnnes m ¢ yHuBepcaneH BXo4 3a Han-pa3npocTpaHeHUTe
TepMOCHNPOTUBIIEHUS, TEPMOABOMKMN U NIMHENHU curHanu. Ypeaute ca cHabaeHu ¢ no 2 penenHu
vunu 1 peneeH nnioc 1 aHanoroB wusxon (ynpaBnsiBaw, Wnu npenpegasally), KOUTO Morat
[a ynpaBnsBaT pa3HOOOPa3HN U3NBLIHUTENTHU MeXaHU3MU MO Pas3fIUYHU 3aKOHU 3a yrnpaBrieHue -
ot ON/OFF po MUA cbc camoHacTpoiika. Ypeaute oT Te3u cepuu AaBaT Bb3MOXHOCT 3a paboTa
B pPbYeH M aBTOMaTU4YeH pexum, a onuusaTta RS485 nosBonsiBa cBbp3BaHETO MM B Mpexa.
Ypeaute ce npegnarat B M3NbIIHEHWE C pPas3nU4yHM Kkopnycu ¢ 6 nuuesu pasmepa no DIN:
96x96, 96x48, 48x96, 72x72, 48x48 n 72x36 mm nstoc Kopnyc 3a MoHTax Ha DIN wuHa.

3anoaHaBaHeTo C Ta3u WHCTPYKLWA € 3adb/IKUTENHO npean pa60Ta cypegna.



CbAbPXAHUE

Pasnen
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IMOHTAIK ..o
MEPKW 3A 3ALUTA OT CMYLLEHMST (LLUYM) ..o
ENEKTPUYECKO CBBP3BAHE ...........coeveeeeeeeeeeeeeeeeeeeeeeeee e
MAPAMETPY 3A MIPOTPAMUPAHE ...
NPOrPAMUPAHE CTOMHOCTUTE HA MAPAMETPUTE.........oveenveen....
CHOBLUEHMS A TPELLKM ...
HUBA HA TTPOTPAMUPAHE ......o..oooveoieveeeeeeeeeeeeeeee e

PEXXUMW HA PABOTA

ABTOMATUHEH PEKMM......coveinrianrianriaetenteenteetesise s siee bt nae e aneenne e
PBUEH PEKMM .. s
PEXMM Ha CAMOHACTPOMKA ....coieieieieeeeieeeesse e
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3ALLMTA CTOMHOCTUTE HA MAPAMETPUTE OT MPOMSAHA

KOMYHUKALIMOHEH MPOTOKOJT ...
FAPAHLIMOHHA KAPTA ...

Tabnumua 10
KomaHpa CueTosiHMe OtroBop
HOpPMarHO PaboTHO ChCTOsHNE CTOMHOCTTa Ha BXOAHaTa BENWYMHA (KaKTO Ce NoKa3ea Ha aucrnes)
oy 13MepeHaTa CTOIMHOCT e U3BbH (sat.lo) unm (sat.hi), cboTBETCTBALLM HA MUraLLy CUMBONK Ha Aucnnes:
' huamdeckus obxsat Lo _gm” "
rpeLuka, 0TCTpaH1Ma camo B cepau3 | (break), CbOTBETCTBA Ha MUraly cUMBON = = = -
HermosHaTa | - (invalid command)
- rpeLLKa Mo YETHOCT B Hsikoii BaiiT (parity error)

3anuc B ypeaa

AKo KagbpbT CbbpXa camo 2 Aymu, TOBa Ce Bb3npuema kaTo komaHaa 3a 3anuc. Mpu 3anuc ce npegasat ChLUWTE gse aymu,
kouTo 61xa ce Nony4unmM Npu CbOTBETHaTa KOMaHaa 3a YETEHE OT ypesa.

Mpw ycneLLHo M3BBPLLEH 3aMKC, YPeabT 0TrOBaps CbC CbOTBETHATA KOMaHAA 3a YeTeHe.

Bb3MOXHN Ca cnefHUTe OTTOBOPY NPY HEYCMELLEH ONMUT 3a 3anuc:

Tabnuua 10 (npoabrkeHue)

Otrosop 06scHeHune

'invalid command.' | nogageHa e koMaHaa, kosiTO He Ce pa3no3HaBa OT ypeda

'parity error. ' ypeabT OTKpUBA rpeLLKka o YETHOCT B HsikOW OT BaliToBeTe

‘not a number' napameTbpbT M3MCKBA YXMCIIOBA CTOMHOCT, @ MMa OMKUT [ia Ce 3anuLun Apyr CUMBON

OMKT fia Ce 3anuLLe YMCroBa CTOHOCT C no3numna Ha aeceTnyHaTa To4Ka, onpefenaila

point error.
pa3pelLaBalya cnocobHOCT No-ronsiMa oT CbOTBETHATA 3a NapameTbpa
‘out of range. ' npu ONKT Aa CE 3anuLLe CTOMHOCT U3BBbH obxBaTa (BuX. Tabnuua 3)
'read only. ' napameTbpbT € CaMo 3a YeTeHe (Bx. Tabnuua 3)
'unit is busy. ' ako ypeabT He e B OCHOBHO HUBO, 3anucC He Ce No3BonsiBa
'not available. ' unaxogsT (K1 unm K2) He e focTbneH npu n3bpaHus anroputbmM (0TroBop '---—' Npu YeTeHe)
‘automatic mode. ' B aBTOMAaTWU4EH PEXMM HE MOraT Ja Ce 3annuceaTt CTONHOCTY Ha K1 1 K2

BpeMe3akbCcHeHue
YpenbT CTapTipa UsnpalaHuTe Ha 0TroBopa B pamkuTe Ha 50...70 ms crieq kpasi Ha kagbpa, kaTo 6aliToBeTe Ha 0TroBOpa
ce npeaaBart e[t Cred Apyr.

- KPAI -



3ALUUTA HA CTOMHOCTUTE HA MAPAMETPUTE OT MPOMSAHA

B ypena e npesguaeHa 3aLymTa Ha CTOMHOCTUTE Ha NapaMeTpuTe OT NpOMsiHA. 3aLluTaTa e nporpammpyema u Moxe

Aa obxBalla pasnuyHuTe HBa. CTolHOCTTa Ha napameTspa Level's Protection onpesiens croiiHocTuTe Ha napameTpute

OT KoM HMBa He MoraT Aa ce npoMeHsiT (Bix Tabnuua 3). CtoitHocTTa Ha camus Level's Protection cbiuo e 3awmtena

OT NMPOMSIHa, HO YPE3 [IPYr MEXaHU3bM:

= [lapameTbpsT Display Refresh Hukora He e 3awuTeH, HeaaBucuUMO OT cToitHocTTa Ha Level's Protection;

= CroiiHocTTa Ha Level's Protection moxe ga 6be npomeHeHa, camo ako HeMocpesCTBEHO Npeay ToBa Ce u3nese
ot nporpamupaHe Ha Display Refresh v BegHara ce Bnese B nporpamupaHe Ha Level's Protection, 6e3 ga ce npomeHs
KOITO 1 Aa e Apyr napameTbp 1 6e3 aa ce Hamycka KoHUrypaLmMoHHOTO HUBO.

KOMYHUKALIMOHEH NMPOTOKOJ

ApxuTekTypa Ha npoTokona

3a komyHukauus ce nsnonsysa ASCII npotokon, a MHopmaLmsiTa ce 06MeHs Ha kagpy.

Bceku kagbp ce cbetom ot 1 unn 2 aymu, pasgpeneu ¢ 6ait 32 (SPACE) u saBbplua ¢ 2 6aitta 13 (CR) v 10 (LF).

lMbpeata gyma ot kapgbpa npeactasnsisa O3HAYEHWETO Ha napameTbpa v ce B3eMa OT CbOTBETHATa koroHa B Tabnuua 3,
kaTo ce usnonasat CAMO masku Byksu 1 ce 3anassat ToukuTe. [JOMbIHUTENHO Ce M3NON3BaT CreaHUTE AyMu (KOMaHau):

= 'Ux'- kbpeTo X' e agpeca Ha ypefa ot Tabnuua 3;

= 'k1'-3aun3xon K1;

= 'k2'-3aun3xon K2;

= 'p.V' - 33 M3MepeHaTa CTOAHOCT Ha BXOfHATA BENUYMHa.

AkTuBMpaHe ypena
3a fia ce akTuBMpa AafeH ypeq, Tpsibea Aa My ce n3npatu komanaa 'Ux', Ha koeTo Toi Tpsibea Aa oTroBopu ¢ 'ok.'.
YpeabT ocTaBa akTVBEH, J0KaTo He nony4u komMaraa 'Ux' ¢ HoMep Ha fipyr yped unv rpetwka ot tvun F H, | .

YeTeHe oT ypeaa

AKO KafbpbT Ce CbCTOM caMo OT 1 Ayma, TS Ce Bbanpuema kaTo komaHza 3a YeTeHe. YpedbT OTroBaps Ha Tasn koMaHaa
kaTo BpbLLa CbllaTa Ayma W HeitHaTa CToMHOCT cnoped Tabmuua 3, Tabnuua 9 n Tabnuua 10.

[Mpu n3npateHu Apyru KOMaHAW, ypeabT 0TroBaps cnoped AaHHuTe B Tabnvua 9.

TEXHUYECKWU OAHHU

Tabnuua 1

BXO[4

YHUBEpCaneH, nporpamupyem, ¢ 4(5) BxogHu knemu

- RTD Pt100 (1.385 unu 1.391)

-100 °C...+600 °C

- RTD Cu100 (1.426 nnu 1.428)

-50 °C...+200 °C

CB'bp3BaLI.|,a JINHUA

3-npoBogHa, C aBToMaTM4yHa codpryepHa komneHcaums go 50 Q

- TA Tun "L-TOCT" (NiCr-CuNi)

0°C...+600 °C

- TA tun "J" (Fe-CuNi)

0°C...+1000 °C

- TA Tun "K" (NiCr-Ni)

0°C...+1300 °C

~Th,mn 'S’ (PtRh10-PY)

0°C...+1700 °C

-TO Tvn "R" (PtRh13-Pt)

0°C...+1700 °C

-T[, Tn "B" (PtRh30-PtRN6)

+100 °C...+1800 °C

0°C...+2300 °C

- TA Tun "C" (W5Re-W26Re)
KomneHcauusa Ha "cTyaeHus Kpaun"

aBTOMaTU4Ha codryepHa, -10 °C...+60 °C

JInHeeH TOKOB

0(4)...20 mA (nporpammpyemo CbOTBETCTBUE C gucnnes)

JInHeeH HanpeXxeHoOB

0...50 mV (nporpamMupyemo CbOTBETCTBME C AUCnnes)

[deceTnyHa Touka

nporpamupyema

Kanu6poBka Ha Bxoaa u usxoga

nporpamupyema

n3xogm

2 peneitin unu 1 peneex 1 1 aHanoros (onpegens ce npy nopbyka)

Bua Ha aHanorosus U3xoa:

0(4)...20 mA nm 0...10 V (ynpaBnsiBaly v npenpeaasaly)

- MaKkcMMarieH ToBap Ha nuHusTa [Q]

3a kopnyc 'L": 50%(Up-8); 3a ocraHanute kopnycu: 50*(Up-2)
3a HanpexeHuneTo Up - BVUXK. TAPAHLIMOHHATA KAPTA

Bug Ha penenHus M3xoa:

€AWH OT onucaHuTe

- eniekTpomexaHu4Ho pene (EMP)

5A/250VAC - HO/H3 nnn HO

- SSR

1A/250VAC (0,2A/250VAC npu 'L')

- MO kntoy

0,1A/60VDC, onTu4HO 13onupaH

- 3a ynpaBneH/We Ha BbHWHO SSR

5...24 VDC, 30 mA, HeusonupaH oT "macata" Ha ypeaa

LincppoB uHTepdenic (onyus)

RS485 - nonyaynnexc, 4800 bps, koHTpon no YeTHocT, 1 cton GuT

3AKOHM 3A YMNMPABINEHUE

ON/OFF, N[, anapmu

W360p Ha 3akoHa U NapameTpuTe

OT KraBuaTypara v npes uHtepgerica

Lndposa domntpauusa nporpamupyema
OrpaHuyeHue Ha gocTbna nporpamupyemo
OPIrAHM 3A YNPABJIEHUE

PV aucnnen 4-pa3psieH sipko YepBeH 7-cermeHTeH LED (3a TekyluaTa CTOMHOCT,

SV gucnnen (camo npu RT484)

4-pa3pspeH 3eneH 7-cermenter LED (3a 3apganueto

BucouunHa Ha aucnneute (PV/SV)

20/14 mm ('B', TC660), 14/10 mm ('H','Q’), 10/10 mm ('V', 'S, 'L', 'R)

Ceetoguoau

curHanuv LED 3a peneitHute usxogu

KnaBuatypa

onmitHa ¢ 3 MembpaHHu ByToHa

METPOJIOT'MYHU XAPAKTEPUCTUKN

(BCMYKY rpelukm ca B % ot 0bxeata)

OCHOBHa rpeluka oT U3amepBaHe

He no-ronsima ot + 0,3% (0,5% npw 6naropogHy TepMOABOIIKM)

TemnepatypeH apend

0,01%/°C

Ipeluka oT nuHMATa npyu RTD

He no-ronsima ot + 0,001%/Q npu RnmH. < 50 Q

Ipewka ot "cTtyaeHuns kpan" npu T

He no-ronsima ot + 1°C npu Tepepa -10...+55 °C

BpeMe 3a nbpBOHa4YanHo noarpsBaHe

1o 15 min

3AXPAHBAHE

HanpexeHune BX. TAPAHUMOHHATA KAPTA
KoHcymauus He no-ronsma ot 5 VA
KOHCTPYKTUBHU OAHHU

FaGapuTtHu pasmepu BI/K. PASLENT "MOHTAX"
Terno 3a pasnnynuTe Mogenu: ot 150 1o 400 g

CTeneH Ha 3awWumTa: Knemu / cTpaHu

1P20 / IP40

EnekTpuyecko cBbp3BaHe

BWX. PA3LEJT "ENEKTPUYECKO CBBHP3BAHE"

MoHTax

BWX. PASLEJ "MOHTAX"

Tabnumua 9
Algorithm Komanpa OtroBop

onFA k1’ NI

onEh ' on' nnm 'off'

P, dP k1' [ynpaBnseatms naxog Ha MAN - yucno ¢ TouHoct 0,1]
gg P 'k2' '----' [HIMa CMUCB]
§ § e B aBTOMaTU4EH pexum: [ynpaensBaims uaxog Ha ML - uucno ¢ touHoct 0,1]
zz | P d5 B PBYEH PEXUM: "' [HAMa CMUCBIT]
% % k2' "----' [HIMa cMUCB]
z‘ :" bokR k1' [ynpaBnsBatms naxog Ha MAN - yucno ¢ TouHoct 0,1]
XX | hoth k2! ‘'on' unm 'off

onFR k1' '----' [HIMa cMUCBH]
o onFhb 'k2' ‘on’ unm 'off
% g P dA k1' [ynpaBnsBatms naxog Ha MAN - yucno ¢ TouHoct 0,1]
=8| P db 2 ‘on' i ‘o
© T
S k1’ "' [HAMa cMUCBA
g8 pap O [ .
g k2 [ynpaBnsBaims naxog Ha MAN - yucno ¢ TouHoct 0,1]
T8 | hokl ,t; [ynpaBnsBawuuma uaxog Ha ML - yucno ¢ Touroct 0,1]

Marepuan

nnacrmaca

PABOTHM YCJIOBUA

Pa6oTHa TemnepaTypa / BNaXHOCT

-10...55 °C/0...85% RH

TemnepaTypa / BNaXHOCT Ha CbXpaHeHue

-20...65 °C/0...95% RH




MOHTAX

Ypenute RT384/484 n TC660 ca npefHa3HayeHu 3a MOHTaX Ha NaHen ¢ MakcumanHa febenuHa ot 5 mm. Pasmepute

Ha oTBopa (ur. 1) n apyr1 reOMeTPUYHI pasMepy 3a pasnuyHUTE BULOBE KOPMycK ca npueeaeHu B Tabnuua 2.

Crieq nocTaBsHeTO My B OTBOPa, YPEAbT Ce MPUTAra KbM HEro C MOMOLLTA Ha MOHTaXHWUTE MPUCNOCOBNEHNS OT OKOMMIIEKTOBKAaTa
Ha napenveTto. KopnycwT 'R' e npeaHasHayeH 3a MoHTax Ha DIN wuHa. Ha ®ur. 2 ca pafeHy usrmeauTe oT 3afiHUTe NaHenm
Ha BCUYKM BapuaHTV OT Koprycy Ha ypeqa. [lokasaHu ca kremuTe 1 03HayeHusiTa (HomepaLusTa) Ha U3BOAMUTE 3a CBbP3BaHE.

Tabnmua 2
Kobnve Nuues pasmep Pasmep | Pa3mep MoHTaxHa
pny (wmnpmrHa X BUCOUYMHA) "A" "B" ObnbounHa
B 96 x 96 90 90 98
H (TC660) 96 x 48 90 42 98
V 48 x 96 42 90 98
Q 72x72 67 67 66
S 48 x 48 45 45 100
L 72 x 36 71 29 55
R 45x 78 - - 124
1. Benuku pasmepu oT Tabnuuata ca B mm.
2. MoHTaxHaTa AbnboynHa BKIOYBA U KNemuTe.
13 | 14
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MEPKWU 3A 3ALLUTA OT CMYLLEHUA (LUYM)

1. Bcuykv curHanHy npoBoLHMLM Aa BbaaT expaHupaHi 1 ja He ce NakeTupat 3aefHO ChbC CUMOBM NMPOBOHULM.

2. CvrHanHuTe NpoBoAHULM He TpsibBa Aa MMHaBaT B1M30 [0 U3TOYHNLM Ha UHAYKTUBHW WM KanaLyMTUBHN LYMOBeE.

3. Benuku expatm aa ce 3asemssat CAMO B eaHa TouKa, 3a NpegnoynTaHe npu KOHTponepa.

4. VI3TOYHVUKBT Ha 3axpaHBaHe Tpsibea fa 6bae HesaBucum. [onesHo e fa ce U3non3ea v pasaenuTeneH
MPEXOB TpaHCHopMaTop C ekpaH MeXay HaMOTKUTe.

5. Bcuyku kKomyTupyemm (He camo OT KOHTporepa) NPOMEHNMBOTOKOBM MHAYKTUBHI TOBapK KaTo: peneTa, KOHTakTopu, MOTOpH
1 [pyrv pa ce wyHTupat ¢ RC-rpynu niunm Bapuctopy, a NOCTOSHHOTOKOBWTE - C AMOAHO-PE3NCTOPHA rpyna.

6. Mpu paboTa B cpefa ¢ 0COBEHO MOLLHW ENEKTPOMArHUTHW NOMETa, KOHTPOMNEPbT Aa Ce MOHTUPA B 3a3eMeHa MeTasHa KyTusl.

4-

ON/OFF 3akoH

Korato ynpasnseaLuo pene pabotu nog ynpaeneveto Ha ON/OFF 3akoH, HeroBaTa cTaTiHa XxapakTepucTuka e Tasu or our.7.

Anapmu

CratnyHata XapaKTepPUCTUKa Ha pene, ynpasnsaBaHO OT OTHOCUTENHA anapmMa € NokasaHa Ha dur.8.

dr r.x=hERE d r.x=cool dr r2 =hERE d 2 =cool
on ¥ X oN LALZ HALZ LALZ HALZ
! . IS x %
HY5x CL | HY5x HY5Z | ! [ HY5Z HYSsZ | ! | HYSS
i y OFF OFF y E iw E vi Y i E Ev
5Px Y cpy Y 5o | PV 5o | PV
our. 7 dur. 8
NULO 3akoH

KoraTo equH unu aBa u3xona pabotst nog ynpasnenueTo Ha ML 3akoH, TsxHaTa cTaThyHa XxapakTepucTika npu nsbpaHa
CbOTBETHA NOCOKA Ha ynpaerexue - "3arpsiBaHe” e nokasaHa Ha dur.9. BuabT 1 U3uncnsiBaHeTo Ha yNpaBneHNeTo

3a WWM-NAA v Ctbnkos ML ca uniocTpupaHn cboTBeTHO Ha Our.10 n dur.11.
B ypepa ca npeauaeH cneuymantn Mepku 3a 6opba ¢ HacuLaHeTo oT uHTerpanHata ceeraska (ANTI-WINDUP).

ynpaensaBsalin n3xoan
A

A
HarpsiBaHe K1 | K2 oxnaxpgaHe
100% | -100%
A
ator| | Fb dhb db | Pb
0% BMCOKM t°
Hucku t° PV

our. 9

T
ynpasnseaLy naxog = —— -100%

pene cEF
ON
:
OFF | - R
' B ck R Bpeme
®ur. 10

MapametbpbT Direction mMoxe ga npomeHs ctaTuyHata
XapaKTepucTUKa Ha ynpaBnsaBaLyms U3Xof, kakTo cregga
ot Tabnuua 8.

T
(out2-out1) = ——-100%
ck
Out ,
out2 + W
S e
! ' Lo "1 Bpeme
Kia | ! oo
oNd | : L
T Lo
OFF | = b .- [ -
i . Bpeme
K2 A : : P
ON + —
OFF| e L R
Bpeme "
c.k-mbavo Bpeme Ha xoaa Ha M
our. 11
Tabnuua 8
Direction1(2) M3xoa Ha 3aKoHa W3uucnex
3a ynpaBneHve | ynpaBnsiBaLy U3Xof
cool <100 ... 0% 100 ... 0%
hERE 0...100% 0...100%




PesyntaTsT oT kanubposkata ce UhanuLmMpa Bbpxy PV aucnnes Ypes cbOTBETHO ChobLueHMe. Ako kanubposkaTa He e 6una
ycrielUHa ce nokassa cbobluenneTo F [, L . B cnyyait Ha ycnex ce nokasea 5 F o - . CbobleHreTo cTom okono 0,5's,
cnef KoeTo ce nokassa cumBeona . 1. Mpu ToBa CTOMHOCTUTE Ha CbOTBETHUTE KANMGPOBBLYHN NapaMeTpy Ce MPOMEHST,
kakTo € faneHo B Tabnuua 7.

OtpenHuTe KannbpoBKM Ca He3aBUCUMM 3a M3MbITHEHWE, HO NPaBUHaTa kanubpoBKa Ha Ypeda Moxe Aa ce M3BbPLLN camo
npy crasBaHe Ha cneHus pef:

1. KanuGpupa ce kaHana 3a U3MepBaHe Ha Hanpexexue - 1}

2. Kanubpupa ce kaHara 3a uamepeaHe Ha ToK .

3. Kanubpupa ce kaHana 3a uamepeaHe Ha CbnpoTueneHne . ~ Mg, r 2
4. KanuGpupa ce kaHana 3a U3viepBaHe Ha Temnepatyparta Ha knemute -, £

KanubpoBka Ha aHanoroeus usxon
Mpeav fa ce cTapTupa kanubpoBKaTa Ha aHAMOroBIsS U3X0M, KbM CHOTBETHUTE KNEMU Ha ypeaa Tpsibsa fia ce CBbpxe
noaxopsily uamepsarteneH ypea. Cnep Toea kanubpoBkaTa ce CTapTvpa C HaTuCKkaHe Ha KOMBUHaLMATa OT GyTOHM +

unm E] + . Ha PV aucnnes ce u3nucea CTOMHOCTTa Ha kanubpupatus napametsp (Humm F. {) B obxsara ot 0 go 4079,

KaTo Hail-AecHNAT pa3psa Mura. MexayBpeMeHHO, Ha M3XOAHUTE KNeMM Ha ypefia ce YCTaHOBsBa CbOTBETEH aHaNoroB CUrHan.

l'onemuHaTa Ha TO31 CUrHan Moxe Aa Bapupa OT NOf, JoNHaTa [0 Haf, ropHaTa CTOAHOCT Ha 0bxBaTa. MonemnHaTa Ha M3XoaHus
curHan ce Habnioaasa Ha M3MepBaTeNHNs ypeq v e HacTpoliea no crefHaTa nocneaoBaTenHocT:

1. C byToHa [Z] ce u3bupa paspsiia, YISTO CTOMHOCT Lue ce NpoMeHs. V13bpanusT paspsig mura.

2. CTOIHOCTTa, KOSITO Ce MoKasBa Ha ANCTIEs Ce N3MeHs Ype3 | A | 1 | ¥ | CbC CTbIKA, paBHa Ha TeXecTTa Ha u3bpaHus paspsia.
3. HacrtpoiikaTa npogbikaBa AoKaTo Ce AOCTUTHE XemnaHaTta CTONHOCT Ha U3XOAHUS CUrHan, OTYeTeHa OT U3MepBaTeNHUs ypen.

4. KanubpoBkaTa ce NOTBbpX/aBa Ype3 HaTUCKaHe Ha KoMBUHaLWMsiTa OT ByToHN E] + unu [Z] + .

Mo cblyata npoLeaypa kanubpupalite v BTopaTa Touka.

W3nusaHe oT pexum Ha kanvbpoBka

/13nu3aHeTo OT pexuMa e Bb3MOXHO AokaTo Ha PV aucnnest € nokasaH CMMBONA Ha HsKOW OT kaHanuTe 3a kannbposka

ot Tabnuua 7. B koHdmrypauusTa Ha napameTbpa Algorithm, cToitHocTTa - | b~ ce 3aMeHsi ¢ apyra cnopea npoleaypata,
onucaHa B KoHdmrypaunoHHo HuBo.

B MapameTpuyHoTO HMBO (I 1. ), BCUYKM KanBPOBBYHM NapaMeTpy ca AOCTHIHM W MoraT fia GbaaT npenporpamupany.

Bb3cTaHoBsiBaHe Ha chabpuyHaTa KanmoépoBka

Bcekw ypep e habpuyHo kanubpupat n napametpute oT Tabnuua 7 UMat onpefenexi CTOMHOCTH, KOUTO ca B pamMKuTe

Ha nocoyenuTe B Tabnuua 3. B cnyvait, ye notpebutensT He pasnonara ¢ kanmbpupalla TexHuka, To MoXe [ja Bb3CTaHOBM
thabpuyHaTa kannbpoBka kaTo B PEXUM Ha kanMbpoBka BNe3e B NapaMeTPUYHO HUBO 1 Bb3CTAHOBU CTOMHOCTUTE, NOCOYEHN

B [apaHUMOHHaTa KapTa Ha u3aenueTo. AKO CTOMHOCTUTE Ha Te3u napameTpu NUNceaT, NoTPEGUTENST MOXe cam fa v Buwe
ot MapameTtpuyHoTo HUBo MPELW na npasu HoBa kannbpoBka.

n3xoau

Pa6ota Ha usxogurte

1. B pexum Ha kanubpoBka Ha U3MepBaHETO, PENeitH1Te M3XOAM Ca HeaKTUBHM, @ aHarnoroBUAT yNpaBnsBall U3X04 € paBeH unm
noA AoNHaTa rpaHuua (o Bpeme Ha kanubpoBkaTa, aHanoroBUST U3XO NpyUema W Apyri CTOMHOCTY - Bk KannbpoBka Ha
aHanorosms usxon).

2. B pbueH pexum n3xoauTe ce NPOMEHSIT, KakTo € onucaHo B Tabnuua 6.

3. MNpu npemunHaBaHe OT pbyeH B aBTOMaTU4eH pexum ¢ MIAL-3akoH, CTORHOCTTa Ha ynpaBneHUeTo ce 3anassga,
T.e ocblyectesiza ce BE3YAPHO MPEBKMHOYBAHE.

4. B aBTOMaTUYEH PEXMM U3XOMNTE CE yNpaBnsiBaT CrpsiMO 3akoHa 3a ynpasnexue. [pu npemMuHaBaHe 0T aBTOMAaTUYEH
B PBYEH PEXUM, U3XOAMTE 3ana3BaT CbCTOSHUSITA CU CMIOPES 3aKOHA 3a YrpaBneHue.

5. B pexum Ha camoHacTpoiika usxoguTe Ha MI-a pabotst kato ON/OFF perynaTop/uHaukaTop no u3bpaHoTo 3apaHue.

6. M3xoguTe ce feakTMBMpaT Npy NPOMSsiHa CTOMHOCTTa Ha e[WH OT CneAHUTe KOHMrypaLmoHHu napameTpu: Input Type,
Point Position, Input Low, Input High, Low, High, Algorithm unn Cycle Time, kaTo ocTaBaT HeakTUBHM [0 BNM3aHe
B OCHOBHOTO HUBO.

7. MocokaTa Ha ynpaBneHue Ha BCEKM U3XOA Ce onpeaens oT CboTBeTHUS napameTsp Direction. B cnyyait Ha iBa peneitHn uaxoga,
ynpasnsBanu no P, 4P wmm P, 4.5 3akoH 3a ynpaeneHve (Bux Tabnuua 5), nocokata Ha K2 ce onpegens ot Direction?.
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ENEKTPUYECKO CBbP3BAHE
CBbp3BaHe Ha 3aXpaHBaHeTo

BHv| oo | L] s R
CBbp3BaHETO Ha 3axpaHBaHETO 3a BCUYKM BMAOBE KOPNYCH
€ rnokasaHo Ha dur. 3. L(+) o IN 1 1 6113|B6
3abenexku: 2_ A2 9 6* | A3
1. BuabT Ha 3axpaHBaHETO e Moco4eHo B [apaHUMOHHaTa KapTa N

Ha n3nenuero. ) A3 | 2|3 ]5|14[BT| gy 3

2. 3asemsBaHeTO e Heobxoaumo camo npyu 3axpaHeare 90...250 V. * camo npu 90...250 V

CBbp3BaHe Ha BXOAHUTE CUrHaNu
CBbP3BaHETO Ha Pa3NUYHM CEH30PH
KbM YHUBEPCAmNHMS BXO4 Ha ypeaa

33 BCWYKY BULOBE KOPYCH € MOKasaHo Ha ur. 4. Tpggmomafep BHNV ‘ Q ‘ L ‘ S ‘ R
3abenexkm: +Vaux o A10 11216 15 185
1. Mpu NMHEEH HanpeXeHoB curHan, no-ronsam ot 50 mv,
CBBPXETE [AOMbAHUTENEH BXOAEH feMMTen. A4 | 11| 8| 4 B4
2. TpUnpoBOAHM HANPEXEHOBM TPAHCMUTEPU Ce A3 l10l 71383
3aXpaHBaT OT BbHLLEH U3TOYHNK.
3. Mpu kopnyc 'L' 3axpaHBaHeTo 3a TOKOB TPaHCMUTEP A12|9]9|2]|B2
e ¢ 2,5V no-Hucko ot 3axpaHBalLoTo DC HanpexeHve, A1l 8110 1|81 onr. 4

a npu AC 3axpaHBaHe CxemaTa He MOXe Ja Ce 13Monasa.
/anonagaiite Ta3u cxema Ha cBbp3saHe CAMO ako
TPaHCMUTEDa NO3BONSBA WK Clie/ NPeaBapUTENHa 3asBKa.

CBbp3BaHe Ha usxogurte
CBbp3BaHETO Ha peneliHuTe 1 aHanoroBus M3Xoz 3a BCUYKM BULOBE KOPMYCH € NoKasaHo CbOTBETHO Ha ®ur.5a n dur.56.

BHv] o[ L] s ][R BHV| Q| s[R
SSR1 - penel ik
r 6] 1] 09 a3 w1 B4 [7]10]m
| & ] 5 ]
@ l\/‘IO[:::I'H gm A5 | 7(2|10|A4 mA/V
BBHLUHO
A6 12| a5 "t 186 [6]9]ns
Sﬁ 2 P2l w7 |5 ]3] 8 [t
< A8 | 44| 7 |A2
BBHLHO MOIM2 SSR2 ?
A9 | 3" 6**
* He ce npeanara Npy MOHTUPaH CepueH nHTepdenc
** He ce npeanara npu 3axpaxBaHe 90...250 V
our. ba our. 56

3abenexku:

1. ToBapOoCNoOCOBHOCTTa Ha pa3nuyHUTE U3XOAM € NOCcoYeHa B pasnena TeXHMYeckn aHHU Ha Tasi MHCTPYKLMS.
2. HO KoHTaKTWTe Ha enekTpoMeXaHUYHUTE peneTa ca BbTPELLHO LWyHTMpaHu ¢ nocnegosartenta RC-rpyna ot 51 Q n 15 nF.

CBbp3BaHe Ha cepuinHusa nHtepdenc RS485

CBbp3BaHeTo Ha MHTepdeica e nokasaHo Ha dur.6. B/HN‘ Q | S| R
3abenexka: [lombnHuTenHa MHGopmaLus 3a pabotata
C nHTepdeiica e JageHa B pasgena GNDo— B3
KomyHukauvoHeH npoTokon. Bo— B1 | 14| 11
Ao— B2 (13|12 ur. 6




NAPAMETPU 3A MPOrPAMUPAHE

[TbRHMAT CIUCHK Ha NapameTpuTe e npuBedeH B Tabnuua 3. PeabT Ha napamMeTpuTe € aHarnorMyeH Ha nosiBsIBAaHETO UM
Ha [ucnnes npu HaTuckaHe Ha ByToH a PefibT Ha TEXHUTE CTOMHOCTY - Ha BYTOH

Tabnmua 3
MNapametsp |03Hal|eHue| 0GscHeHue | CroiiHocT | Ep-ua | 3HaueHue (3abenexka)
KoHdmrypaumoHHu napameTpy (MapameTpy OT KOHUTYPaLMOHHOTO HIBO)
rPE | - | Pt100 (1.385): -100...600 °C
rPEL - | Pt100 (1.391): -100...600 °C
rCu | - [Cu100(1.426):-50..200 °C
[ - | Cu100 (1.428): -50...200 °C
Fed | - | TAJ:0..1000 °C
Fcl | - |TAK:0..1300°C
] . o,
| P | s e
tcr | - [TAR:0..1700 °C
Ech | - [TAB:100..1800 °C
Ecl - |TAC:0..2300 °C
v 020 | - ]0.20mA
y e | - [4.20mA
w50 | - [0.50mV
Point Position * |4 Prk Mo3nums Ha feceTnyHaTa Touka 0.0 1>§1X'0>f831’ - 2%‘HMZ:aCSMB;ZeH?BT;:::gV;eHMqMHa
Input Low * VLo 33:?3;:;3;;:2%?2;3:210‘1 -1999...9999 | ISD |ISD - aumeHcus Ha BxoAHaTa BENMYMHA
ot | H | Do remenen i | s o | 0
l('r;grurtection « yLor g.:)%%i: z :T;Zoﬁ?;can::sxm a -1999...9999 | ISD | Kopekums Ha M3MepBaHeTO
/Cg‘lavlog Output olo 82222221:X:§:s;$g::§gn 0% -1999...9999 | ISD | camo npu npenpenasaLly aHanoroB u3xof
ﬁir;ariog Output aH glzggsgizxffgs;g:g::xn 100% -1999...9999 | ISD |camo npu npenpeaaBaly aHanoros u3xog
Surge Filtration | S~ | BpemeTpaeHe Ha dunTpupams nuk 0..20 - CroitHocT 0 n3kntousa unTpaumsTa.
Filter Time F L | BpemexoHcTanTa Ha unTbpa 0...1000 - B OTHOCUTENHW eauHALN
Filter Band Fh | 30Ha Ha peiicTeie Ha dunTbpa 0..M®M [ ISD | (okono Tekywjata CTOMHOCT Ha BXofa)
Display Refresh ar Bpewme 3a onpectsiBate 0.20 | sec (npv nokassaHe BXOHaTa Ha Benu|Ha U
nokasaHusiTa Ha Aucnnes YMPaBNABaLLOTO Bb3AENCTBUE)
Low * L o | Lonwxa rpanmua Ha pabothust ofixear | -1999...9999 | 1SD
High * H l'opHa rpaHnLa Ha pabothus obxear | -1999 ...9999 | ISD
onFA - | na ON/OFF 3akoHa - 3a BCSKO pene
anfh - | K1- ONIOFF; K2 - anapma
Onpefiens 3akoHa 3a ynpasneHie P dP - [ WM KA ¢ 2 peneta (-100 .. 100%)
N1 CbCTOSHME 3a Kanmﬁpoakq B, dS : crunkos ML ¢ 2 peneta
Ha U3MEPBAHETO - NPY 2 peneiHi . (3 ynpaBneH1e Ha MOTOP-BEHTUNM)
waxopa bokA | - [K1-1KMM KA, 0...100%; K2 - ONJOFF
bokh - | K1 UMM MK, 0...100%; K2 - anapma
cLhr - | kannbpoBka Ha 3MepBaHeTO
Algorithm * ALG onFA - | K1- npenpenasauy uaxom; K2 - ONJOFF
onFh - | K1- npenpenasauy n3xog; K2 - anapma
Onpesiens saKona sa ynpaserie P dR - | K1-TNWA ¢ aHanoros naxog 0...100%; K2 - ONJOFF
WO CBCTORHHE 33 KANMBPOBKa P db - | K1-TWA ¢ aHanoros uaxop 0...100%; K2 - anapma
Ha M3MEPBAHETO - NPU PeneeH B, dP ) K1 - npenpenasaly aHanoroB 13xog;
NMKC aHamNoroB U3Xoa K2 - WM A 0..£100%
Lokl ; MWL -100..0..100% ¢ naxoau:
: K1 - ananoros; K2 - peneex WM
cLhr - | kanubpoBka Ha 3amepBaHeTO

Tabnuua 6

Algorithm MoBeaeHWe Npu HaTUCKaHe Ha MoBeaeHne Npu HaTMCKaHe Ha
anfA
o o anTepHaTMBHO CMeHsi CbCTosHWETO Ha pene K1 anTepHaTMBHO CMEHs CbCTOsIHWETO Ha pene K2
g8 |anfb
22 B, dp npy 3agbpxaHe Ce OCTUra 0 3aflaBaHe CTOMHOCTTa Hsma
§ § - Ha ynpasnenvero ot -100,0 go 100,0 %
§>_ §>_ P, d5 HaTUCHW/OTNYCH 3a fa BKNtoun/maknioun peneto K1 HaTUCHW/OTNYCH 3a fia BKIKOYN/M3kntoun peneto K2
N botA npy 3agbpxaHe Ce OCTUra 0 3aflaBaHe CTOMHOCTTa
T PV 33/ED A 0.0 ﬁlOO 0”0/ anTepHaTUBHO CMEHs CbCTOSIHMETO Ha pene K2
both Ha ynpasneHueto ot 0,0 4o 100,0 %
onfA
HsIMa anTepHaTMBHO CMEHs CbCTOSIHMETO Ha pene K2
s [onfh
2o .
npy 3agbpxaHe Ce JOCTUra 0 3aflaBaHe CTOMHOCTTa
S g P, dR P 3afbp A A ”n anTepHaTMBHO CMEHs CbCTOAHNETO Ha pene K2
2 2 Ha ynpasneHueTto ot 0,0 o 100,0 %
53 P, dh HaTUCHW/OTNYCHY 3a fa BKNouK/u3kntoum peneto K1 HaTUCHW/OTNYCHY 3a a BKNYN/M3kntoum peneto K2
5¢
zg B, dpP Hsma npy 3agbpxaHe ce LocTUra o 3anﬂaBaHe CTOMHOCTTa
G ! Ha ynpasneHueTo ot 0,0 go 100,0 %
N -
baotbl npv 3abpxaHe ce JocTUra Ao 3afjaBaHe CTOMHOCTTa Ha ynpaenerueTo ot -100,0 Ao 100,0 % wnm ot 0,0 Ao 100,0 %

Pexum Ha camoHacTpoika

B 703 pexum ce BNM3a, ako ca Hanuue fise YCroBust:

- napameTbpbT Tune Aa uma croiHocT HYE 5 ;

- YPeAbT Aa BNK13a B aBTOMATUYEH PEXUM (OT PbYEH PEXUM UMM MK MycKaHe Ha 3aXpaHBaHeTo).

CamoHaCTpOitka He MOXe fia Ce CTapTupa ako napameTbpa Algorithm uma croiHocT g FH, onFh v L b .
Mo Bpeme Ha camoHacTpoiikaTa, ypeabT paboTv kato ON/OFF perynatop/uHaukaTop. Cned Hskonko konebaHus ypenbt
134MCrIsiBa HYXHIUTE NapameTpy cam 1 cTapTupa ynpasnerneTo no ML-3aKkoH ¢ U34MCneHnTe napaMeTpy kaTto npu ToBa
napameTbpbT Tune aBTOMaTUYHO MpUEMa CTOMHOCT o . AKO konebaHust He Ce OCbLYECTBAT 3a ONpeaeneHo Bpeme,
CamoHacTpoukaTa ce npekpaTsisa W Ce 3anassat npeauLIHUTE CTOMHOCTU Ha napameTpuTe Ha MAL-3akoHa.

[lokaTo Tpae camoHacTpolikaTa, ToukaTa Ha Haii-aecHus paspsg Ha PV aucnnes mura.

KanubpoBka Ha usmepBaHeTo
B 1031 pexum ce BNu3a kaTo B KOHGMrypauusTa Ha napameTsp Algorithm ce 3agage cToitHocT - | b - . Crea uanusate
B OCHOBHO HYBO, Ha PV ancnnes ce noka3sa euH OT CUMBONUTE 3a kanubposka:

Tabnuua 7
O3HaueHue 06scHeHue KannbpoBb4Ha CTOMHOCT MapameTbp
c. U kannbpoBKa Ha KaHana 3a U3MepBaHe Ha HanpexeHue | 50 mV SPRA
c. kanubpoBka Ha kaHana 3a u3mepBaHe Ha TOK 20 mA rior
c.r : Kanm6pom<a Ha KaHana 3a nsmepeaHe 100 Q (p“ 00DINO °C) -
Ha CbNpoTUBNEHME. . L Ce NoKassa camo
o

c. rc | cneaycnewna kanubposka Ha ¢ - | 31359418 Q (P00 DIN600°C) | ur EFnrSch

L kannbpoBka Ha kaHara 3a U3MepBaHe Ha TemriepaTypaTa Ha knemute Add
C. EE | ysenpwea ce camo e cepsus. r.
c. A0 | xanuBposka Ha uaxopHus curHan npu uauncnen usxod 0% Ao
c. Rt KanubpoBka Ha M3XOAHUS cUrHan npu usuncneH usxog 100% A

CvMBOMBT, KOMTO fja Ce NoKa3Ba Ha Avcnnes Moxe Aa ce n3bupa ypes byToHuTe " . MbpeuTe 5 cumeona ot Tabnuya 7
ce oTHacaT kbM KanuépoBka Ha BXxoAa, a nocregHute 2 - kbM KanmbpoBKa Ha aHanoroBus usxog.

KanubpoBka Ha Bxoga
Mpeav Aa ce cTapTupa kanubpoBkaTa Ha M3BpaHNs kaHarm, Ha CbOTBETHUTE kNemu Ha ypesa Tpsiea Aa e nofadeH curHan
C To4HaTa kammbpoBbYHa CToMHOCT (cnopes Tabnuua 7). Cnep ToBa kanubpoBkaTa ce cTapTHpa C HaTUcKaHe Ha koMbuHaLmsTa

oT ByTOHM @ + unm E] + . Mpw ToBa Ha PV aucnnes mura cwobiuenmneto @~ 7 7. Cnea HsKOMKo cekyHau
kanubpoBkaTa npukntoyea. Ako No Bpeme Ha kanuGpoBKaTa Ma Npobnemm ¢ M3MepBaHeTo Ha CbOTBETHUSA KaHarn Ce Moka3sat
cumBormte . _ _ o, T T T - - - -,
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PEXXUMW HA PABOTA

ABTOMaTUYEH pexum
B 3aBucumocT ot cToifHoCTTa Ha napameTbpa Algorithm, noeaeHeTo Ha ypepaa e kakTo e faaeHo B Tabnuua 5.

Tabnuua 3 (npoagbrxeHue)

MapameTbp | O3HaueHue 06sicHeHue CroitHocT Ep-ua 3Hauehue (3abenexka)
A - Onpeiens pexvma Ha ypena, korato YES ABTOMATUYEH PEXUM
utomatic Auto N
Algorithm e 3akoH 3a ynpaeneHve no PbyeH pexum
Mpw WM ML - nepuog Ha WAM;
Cycle Time * c.k | Mpncronkos MWA - makcumanHo Bpeme 1...524 sec
Ha xofla Ha MOTOpa B €/lHa Mocoka
B Azpec Ha yCTpOiCTBOTO
Address Addr ¥ KoMyHUKaLU 1..99
nonk Hsima 3awuTenu napameTpu
r 3alyuTeHn ca camo napameTpute
Level's 1 p Onpepens 3awuTata OT NPOMsHA can B KOH(urypauusita @
Protection L Ha CTOMHOCTTa Ha HiBaTa NapameTpu oA 3alLnTeHn ca KOHUrypaLmoHHOTO
r 1 NapamMeTpuyHOTO HuBo @
Ll 3almTeHn ca Bouukn napameTpu @)

MapameTpy Ha 3aKkoHa 3a ynpaBnieHUe (IapameTpu OT NapameTpU4HOTO HUBO)

(Mokassar ce camo napa

MeTpUTe 3a 136paHIs 3aKOH 3a ynpaBneHme)

Tabnuua 5
Algorith . K1 . K2 Mokasanve cnieq | MokasaHue cneg
gorithm [elicTBMe Ha u3xoA DeiicTBUe Ha u3xon HaTHCKaHE Ha HATHCKaHE Ha
onFA ) ON/OFF koHtpon no Set Point 2 ) Set Point 2
ON/OFF koHTpon no Set Point 1 - Set Point 1

Ig| on Fh oTHocuTenHa anapma no Set Point 1 HAMa

§ § P, dP NA-LUAM koxTpon no Set Point 1 Set Point 1 ynpasnsisaLmst

3| P ds MWI-cTbRKoB KoHTpon no Set Point 1 Set Point 1 naxon Ha NMAA

§_ §>_ bot.A | MWO-LWAM koxpon no Set Point 1 ON/OFF kontpon no Set Point 2 Set Point 1 Set Point 2

- I . . . yNpaBnABaLms

< £ | hokh | NMMA-WKM koxtpon no Set Point 1 oTHocuTenHa anapma no Set Point1 | Set Point 1 waxon Ha AN
onFA AHATIOTOB NDENDENABALL MAXO ON/OFF koHTpon no Set Point 2 HAMa Set Point 2
onfh penpenasaL) A oTHocuTenHa anapma no Set Point1 | Set Point 1 HAMma

>:°<: | P dR ONJ/OFF kontpon no Set Point 2 Set Point 1 Set Point 2

28 M 0-ananoros koHTpon no Set Point 1 ynpaensBaLms

% . .

E z P, db OTHocuTenHa anapma no Set Point 1 | Set Point 1 waxon Ha MU

o @

g o I . ynpaBnsiBaLLust .

g g,_ Py dP | ananoros npenpenasati n3xon MAO-LUAM konTpon no Set Point 2 waxon Ha MU Set Point 2

- r ’ . I . . ynpaensiayys

< £ hokl | NWA-aHanoros koxtpon no Set Point 1 | NMA-LUKM koxtpon no Set Point 1 Set Point 1 waxon Ha AN

ABTOMaTHyeH pexum 3a ypeau c eavH (PV) aucnnen (RT384 n TC660)

B aBTOMaT4eH pexum Tean ypeau HopManHo nokassat uamepeHara croitHocT (PV). Mpu HaTuckaHe 1 3abpxXaHe Ha
UM | ¥ | (B 3aBMCUMOCT OT 3GPaHIS 3aKoH 3a yripaBneHue) Ha aucnnes ce nokassat Hagnuen S P 1, G P2 v gk,
nocrezBaHy oT cTolHocTTa Ha napameTpy Set Point 1, Set Point 2 unn ynpasnseawms nsxog Ha MAA.

Ako 6yTOHa ce 0TNnyCHe, AMCNNENT e 3aracHe 3a okono 0,5 s 1 crief TOBa Lue MoKaxe OTHOBO U3MepeHaTa cTonHocT (PV).
3a [ia HacTpouTe CTOMHOCTTA Ha €NH OT TPUTE NapameTbpa (ako ToBa He e 3abpaHeHo Ype3 napameTsbpa Level's Protection)

HaTucHeTe [0KaTo BCE OLLie 3abpKaTte Ha unmn | ¥
Cnep npuknioyBaHe Ha NporpammnpaHeTo, ypeabT OTHOBO Lue Noka3sea U3mepeHaTa cToiHocT (PV).

ABTOMaTu4eH pexum 3a ypeau ¢ aea (PV un SV) aucnnes (RT484)

B aBTOMaTUYEH PEXUM TE3W ypeau HOpManHoO Noka3saT uaMmepeHata cronHocT (PV) u 3agaHueto (SV). Mpu HaTuckaHe

11 3abpxaHe Ha unm (B 3aBMCMMOCT OT 13GpaHKs 3aKoH 3a yripasneHue) Ha PV aucrinesi ce nokassa Hagnue 5P, 1,
SP2 wwm gk, aHa SV aucnnes ce nokasea CToiHOCTTa Ha napameTpy Set Point 1, Set Point 2 unu ynpaenseavuus
uaxop Ha M[. 3a ga HacTpouTe CTOMHOCTTA Ha eAVH OT TPUTE NapameTbpa (ako ToBa He e 3abpaHeHo Ype3 napameTbpa
Level's Protection) HaTucHeTe E] [I0KaTo BCE OLLe 3aabpxaTte Ha unn .

B 3aBMCUMOCT OT Bapu1aHTa 1 ynpaensiBaLms anropuTbM, B onpefeneHuTe oT Tabnuua 5 criyyau ce Hanara nporpamupate
1 Ha napameTbpa Set Point 2. Crieq NpuknioyBaHe Ha NPOrpamMupaHeTo, YpeabT Ce Bpblya B HOPMaNHO ChCTOSHME.

OnpecHsiBaHe Ha gucnnes

[NokasaHusiTa Ha AUCNnes Ce ONpeCHsBAT cnopen CTOHOCTTa Ha napameTsbpa Display Refresh:

1. Axo coitHocTTa Ha Display Refresh e '0', ypeabT nokasea cToitHoCTTa Ha napameTbpa 6e3 orpaHUieHms Mpu ONpPeCHSIBAHETO.
2. Mpw cToiHocT pa3nnyHa ot '0', noka3aHWeTo Ha ANCINesT ce onpecHsiBa Npe3 Bpeme, onpeaeneHo ot Display Refresh.

PbyeH pexum

KoraTo ypeabT e B pbyeH pexum:

1. PV gucnnest noka3sa u3mepeHara CTOMHOCT,

2. Axo ypenbT e RT484, Ha SV gucnnes ce uHguumpa - - = -,

3. ToukaTa Ha Halt-fecHus pa3psg Ha PV gucnnes cBeTv NOCTOSIHHO.

B 3aBucumocT ot cToifHocTTa Ha napameTbpa Algorithm, noeaeHneTo Ha ypeaa e kakTo e faaeHo B Tabnuua 6.
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Direction1 oy r.1 | Mocoka Ha ynpasnerneto vansxon K1 | cool  hEAE ("oxnaxaaHe" , "sarpasaHe”)
Hysteresis1 HYS. ! | Xuctepesmc Ha pene K1 0..M® | ISD | (korato pabot no ON/OFF 3aKoH)
Dead Band dhb | Muprsea 3oHa Ha MW[-3akoHa 0..M®M | ISD
Proportional Band PL | 3oHa Ha nponopLyoHanHocT 0...9999 ISD
Integral Time E BpemekoHCTaHTa Ha WHTerpupaHe 0...9999 sec
Derivative Time E.d | BpemekoHcTanTa Ha audbepeHUmpaHe 0...1000 sec
Filter Time LF ES%M; ﬂ'“’:aCKT;:aT 2 Ha MSKORHAA (ANTLP 0..1000 | sec gﬂiﬁi‘:ﬁ;ﬂ'}g sa+°1b)y”“””” Ha
Output r YCrioBHa Hyna Ha M3XOfHVs CUrHan 100.0...1000 | % | (npv ABypeneittn NAT)
Correction i L 0.0..100.0 | % | (npn esHopenee MAT)
Tune * EwunE | Pexum Ha camoHacTpoiika no.YES
Direction2 dy ~2 | Mocoka Ha ynpaenexneTo Ha pene K2 coolL.hERE ("oxnaxaaHe" , "sarpaBaHe”)
Hysteresis2 HYG.2 | Xucrepesuc Ha pene K2 0..M® ISD | (korato pabotu no ON/OFF 3akoH)
Low Alarm 2 LALZ ?;:2??;;“ anapwa ‘orgony" 0..M® | ISD | (nop SetPoint 1)
HighAlam2 | HALZ ?;:‘;‘g;‘;“a anapwa "orrope’ 0..M® | 1SD | (Han SetPoint 1)
NapameTpy 3a KannGpuUpaHe Ha M3MEPBAHETO (MapamMeTput OT NaPaMETPULHOTO HYIBO)

' urEF 2500 ... 550.0

' SPAA 58.00 ... 63.00

* fLur 350.0 ... 450.0

: rSch 3500.... 5.500

* rAdd 5.000 ... 6.000

* AD | Yucro, cboteTHO Ha u3xoz 0% 0...4079 PesynTatsT 0T Kanubposkata e

* A1 | Yvcno, cwotBeTHO Ha naxon 100% 0...4079 VISXOGH GATHAN OT oA AONHATA A0

: , Hajj ropHaTa rpaHuua Ha obxsara.
MapameTpy Ha OCHOBHOTO (paGOTHO) HUBO
Set Point 1 op 3anaHne B aBTOMATMYEH PeXVM
;a u3xon K1 B rpaHuLuTe Ha ISD | ot Low g0 High

Set Point 2 o | 3aAakve 8 aBTOMAT/YEH peX/M paboTHua obxsat

3a pene K2

* - [pu KOMyHWKaLWS CTOMHOCTUTE Ha Te3n napameTpu ca camo 3a YeTeHe (read-only).

6% - [lpoMsaHaTa Ha TO3W NapameTbp BOAW A0 MPOMSHA Ha peanHaTa CTOMHOCT Ha BCUYKM NapaMeTpu C AMMeHcsTa
Ha BxoaHaTa BenuumHa (ISD). Hanpumep, npu npomsiHa Ha Point Position ot usno uncno (x1) B gecet (x0.1),
CTOWHOCTTa Ha AadeH napameTsp (Hanpumep Set Point 1) ot 100 crasa 10.0.

(Tpu Bxog OT TEPMOCEH30P, LsnaTta yacT oT M He e no-ronsiva ot 100, a npu ninHeeH Bxog - M = 25% ot BxoaHus obxsat
@ C uskntoveHune Ha Display Refresh u Level's Protection



NPOrPAMUPAHE CTOMHOCTUTE HA MAPAMETPUTE

MporpamupaHe Ha undposa cTonHocT

Korato ce Brese 3a nporpammpaHe Ha napameTsp C LudpoBa CTOMHOCT, Ha PV gucnnes ce nokassa LsnaTta CTOMHOCT

C BOAELUNTE HYNW, a Halt-OecHUsT pa3psig mura. Mpu paboTa ¢ yper ot cepusita RT484, 03HaueHMeTo (CMBONA) HA CbOTBETHUS
napameTsbp ce u3nucea Ha PV aucnnes, a HeroBata CTOMHOCT - Ha SV aucnnes. MurawmsT paspsg Moxe fa ce CMeHst

uype3 HaTuckaHe Ha | @ . CTOMHOCTTa Ha MUraLyusi pa3psiAi MOXE fia Ce NPOMeHs ypes3 unm . [lecHuTe Tpu paspsga morat
[Aa umar croitHocTu ot ] fo 9, a Haii-nesuat paspsia Moxe 4a npuema oLLe 1 cToitHocTuTe - 1 4. Habpatara croitHoct

Ha napameTbpa Ce NOTBbPXKAABA YPE3 HaTUCKaHe Ha KOMOWHaLWsATa OT ByTOHM + unm E] + . Mpw ToBa,

aKo CTOIHOCTTa € B 06XBaTa Ha CbOTBETHUS NapameTbp, POTPaMUPAHETO MPUKNIoYBa U Ha PV aucnnest 0THOBO ce nokassa
03HaYeHMeTo Ha NapameTbpa UnK, B Cyyail Ha ypea ¢ Asa ancnnes, PV u SV aucnneute nokaseat 0THOBO CbOTBETHO
03HAYeHMeTO M CTOMHOCTTa Ha HAaCTPOBaHWs napameTbp. Ako CTOMHOCTTa Ha NapameTbpa e U3BBLH Heross 0bxear,
nporpaMmpaHeTo Ha CTOMHOCTTa NPOAbITKaBa, kaTo HabpaHaTa CTOMHOCT Ce 3aMeHs C Hall-MankaTta Unu Hai-ronsimata
Bb3MOXHa CTONHOCT, B 3aBUCUMOCT OT Kb[le HabpaHaTta CTONHOCT e 61na u3ebH 0bxBaTa Ha NapameTbpa. Ako HoBaTa CTOMHOCT
He e MOTBbP/AEHa 1 3a M3BECTHO BPEME He Ce HaTMckaT BYTOHUTE, MPOrpaMMpaHETo Ha CTOMHOCTTa aBTOMATU4HO

Ce npekpaTsBa, KaTo Ce 3anassa MbpBOHaYanHaTa CTOMHOCT Ha NapameTbpa.

MporpamupaHe Ha CUMBONHA CTOWHOCT

KoraTo ce Bnese 3a nporpamvpaHe Ha napameTbp CbC CUMBONHA CTOMHOCT, Ha PV aucnnes (wnm, npu RT484, Ha SV aucnnes)
MUra CbOTBETHaTa CTOMHOCT. TS MOXE Aa Ce NMPOMEHS Ype3 | 2 | urn . /3BpaHaTta CTOMHOCT Ce NOTBLPXIABA Ypes HaTUCKaHe
Ha E] + vmm[Z] + . AKo HOBaTa CTOIHOCT He € NOTBbPAEHa U 38 M3BECTHO BpeMe He Ce HaTuckaT ByTOHUTE,
nporpamMmpaHeTo Ha CTOMHOCTTA aBTOMATUYHO Ce NPeKpaTsBa, kaTo Ce 3anasea MbpBOHavanHaTa CTONHOCT Ha NapameTbpal.

CBHbOBLUEHUA 3A TPELLKA

1. AKo B npolieca Ha paBoTa ce yCTaHOBY TpaiHo CLOBLUEHME OT BUOA , = xx Y HE Ce OnpaBy Ype3 U3KMYBaHe
Ha 3axpaHBaHeTo, ypeabT TpsibBa 4a ce AAAe 3@ PEMOHT.

2. Murawo cboBlueHne F H, I 03HauaBa, Ye CTOMHOCTUTE Ha NapamMeTpuTe, CbXxpaHsBaHu B eHepro-He3asucumaTa namet
ca HekopekTHI. OT TOBa ChCTOsIHUE Ce M3NN13a C U3KIKYBaHE Ha 3aXpaHBaHETO W ako TOBa He MOMOTHE, ce HaTucka
W 3aabpKa @ Mpy ToBa BCUYKI NapaMeTpH (BKIKOUMTENHO KannMBPOBBLYHUTE) NPUEMAT CTOMHOCTYW Mo noapa3tupaHe.

3. Mpeay BM3aHe B OCHOBHO HUBO, YPEAbT MOXE fla OTKpUE HECHOTBETCTBUS MEXAY CTOMHOCTUTE Ha NapaMeTpuTe, KOUTO
TpsibBa 4a ce OTCTpaHAT NPeau Aa Ce Brieae HUBOTO. TOBA Ce MHAMLMPa Ype3 Muraly cbobluenus, AaneHu B Tabnuua 4.

Tabnuua 4

Cboblenne | BbamoxHa npuumnHa HatuckaHe Ha E] BOAM [i0:

HEKOPEKTHO 3afjafieHn rpauLy Ha PaboTHus obxeat: Low>High

|
Errd (Bvx. Tabnuua 3)

HECbOTBETCTBIE Ha JONHUTE TPaHNLY Ha:
Errc | 1. paboTHua obxsaT v gucnnes Npu MAHEEH BXOA

2. paboTHus M BXOAHWs 0BXBaTV Npu TeMnepaTypeH Bxog  (Bux. Tabnuua 3)
F .3 | Kaktono-rope, HO 3a rOpHUTE rpaHNLK. (vx. Tabnuua 3)
F~FhL | croiiHoctta Ha napametsp Filter Band, Dead Band, Hysteresis 1,

C -5 | Hysteresis 2, Low Alarm Limit 2 unv High Alarm Limit 2

E-H ! | Hee n3bpaHa KOPEeKTHO

KoHdpurypaLmoHHo H1Bo

KoHcurypaLmoHHO HUBO

ErHc MapaMeTpUdHO H1BO

C_1)
C L L (Bvx. Tabrnua 3)

CH!
C L

HapYLUEHO € OrpaHN4EHNETO:
Er AL | (Low Alarm Limit 2) + (High Alarm Limit 2) > Hysteresis 2
(Bux. U3xoam / Anapmm)
Eouk | ycnosHata Hyna He CbOTBETCTBA HA 3aKOHa (Bux. Tabnuua 3) | MapameTpryHO HMBO
ESP. | | sananvero e 3sbH nporpamupanms PaboTeH o6xBat Mporpamvpate Ha Set Point 1
ESPC (svx. Tabnuua 3) | Mporpammupare Ha Set Point 2

lMapameTpuyHO HMBO

HUBA HA NPOrPAMUPAHE

OCHOBHO HUBO

lMoBeAeHMeTO Ha ypeaa B OCHOBHO HWBO Ce OMpeens oT nporpaMupaqnTe
cToiHoCTM Ha napameTpute Point Position, Display Refresh, Low, High, PV ;' E L’ 9
Algorithm, Automatic 1 Tune.
Ako Algorithm uma CTORHOCT = | b, YPEAbT € B PEXUM Ha Kanubposka sV
Ha namepeaHeTo. Korato Algorithm He e - |_ |~ , cToitHOCTTa Ha Automatic
onpeaens Aanv ypeaa € B pbYeH Unu aBToMaTuuieH pexum. Korato ypeast

€ B aBTOMaTh4eH pexim 1 uma uabpaH M 3akoH 3a ynpasneHune, CTONHOCTTa @‘
Ha napameTbpa Tune onpegens ganu aa pabotu ML 3akoHa
1NK Ja ce U3BbpLUM onpeaensiHe Ha napameTtpute Ha MAD-a.

MapameTpnyHO HUBO
IMoka3eaHe Ha usmepeHama cmoiiHocm u 3adaHuemo PV F’ H I wrm ,'_' F,' ,’_
MamepeHata ctoiHocT (PV) 1 3agaHneTo (SV) ce noka3saT € TOYHOCT
Ccriopeq nporpamupaHaTa nouums Ha fecetuyHara touka (Point Position). SV
Mpv ypean ot cepus RT484, 3a 3apaHueTo (SV) uma otaeneH aucnnen.
AKo LiAnaTa yacT Ha “3MepeHaTa CTOMHOCT He MOXe Aa Ce NOoKaxe M3LAMo,
Ha PV aucnnes ce nokassa 3Hak 3a npembeaHe (g | WM - o 1. B 3aBUCUMOCT oy
OT 3HaKa Ha 3MepeHaTa CTOMHOCT).

OCHOBHO HMBO

Ako n3mMepeHaTa CTOMHOCT e U3BbH paBboTHUS 06xBaT (BUk Tabnuua 3), KoHdurypaumoHHo
nokasaHueTo Bbpxy PV gucnnes mura. HWUBO

Ako n3mepeHaTa CTOMHOCT e U3BBH (huanyeckus obxBaT Ha ypesa, -

Ha PV gvcnnes ce noka3sat Muraiuy cumsonu: _ _ _ , uim ™ T T 1 PV can IL

AKo NMpy N3MepBaHETO Ce YCTaHOBM IPELLKa, KOSTO MOXE fia Ce 0TCTpaHu sV

camo B cepBHu3, Bbpxy PV ancnnes mura CuMBOMbT - = = - .

MapameTpuyHO HUBO
lMapameTpU4YHOTO HMBO ChbPXa NapameTpuTe Ha 3bpaHNs 3akoH 3a ynpaBreHne Unn KanMbpOBBbYHUTE NapameTpu
Ha M3MepBaHeTo. B napameTpuUyHO HUBO Ce BNW3a OT OCHOBHO HUBO, KATO CE 3aJbpXM HAaTUCHAT ByToHa [Z] [nokato Ha PV

auennes ce nokaxe Hapnue P'H - wn [ L . Cnep ToBa 6yToHBT TpsiGBa Aja Ce OTMYCHE, 3alLOTO aKo Ce 3abpku

OLLie M3BECTHO BPEME LLje Ce CTUTHE 10 KOH(MTYPALIMOHHOTO HMBO. B pexm Ha kannbpoBka Ha M3MepBaHeTo B TOBA HUBO

€a [JOCTBIMHYW BCUYKW KanbpoBBYHN NapameTpu. B ocTaHanuTe pexumn Ha ypeaa B TOBa HUBO €a JOCTBIHM

camo W3non3BaHuUTe napameTpu oT u3bpaHusiT(Te) 3akoH(u) 3a ynpasneHue. M3bopbT Ha 0TAENeH NapameTbp Ce OCbLECTBSBA

upe3 byToHuTe " . [Npu 3agbpkaHe Ha Ha PV oucnnes ce nokasea CTOMHOCTTa Ha napameTbpa, JokaTo byToHa
ce oTnycHe. Ako nNpeam oTnyckaHe Ha Ce HaTWCHe 1 eauH OT ByToHNTe | A | unn , ce NpemiHaBa KbM nporpamupanqe

Ha CTOMHOCTTa Ha NapaMeTbpa, ako ToBa He € 3abpaHeHo upe3 napameTtbpa Level's Protection. Ako ussectHo Bpeme
He ce HaTuckaT ByToHNTe, ypeabT aBTOMATUYHO CE BPbLLA B OCHOBHO HUBO, KaTo CE 3anOMHSIT BCYKV HanpaBeHy NpoMeHy.

3a 6'bp30 U3nu3aHe 1 3anomMHaHe Ha NPOMEHUTE MOXE [ia Cce 13nonssa KOM6VIHaLlVIFITa + .

KoHdmrypaunmoHHo HuBo

KoHhurypaLmMoHHOTO HUBO Cbabpxa KOHUrypaLMOHHUTE NapameTpu Ha ypeaa. [o Hero ce cTra oT 0CHOBHO HUBO,

KaTo Ce HaTUCHe 1 3aabpxku ByToHa E] [okato Ha PV aucnnes ce nokaxe HaanuesT ¢ o . JocTbmbT 4o oTAenHuTe
napameTpy € KaTo B NapaMeTpUiHOTO HUBO.
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