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TIPS

General order of programming

1.

© N

10.
11.

12.

Check device configuration card to see hardware input numbering (which
input is , O, , 0 1{..). Also check hardware output numbering (which
output is O, 4 1..). Check back panel terminal numbering for each
input and output.

Draw your structure on a sheet of paper. Number input blocks ( 0, O 1,
...), function blocks (F0, F 1, ...) and output blocks (08, oo |1, ...
Write down function block function codes (F_n = ?). Check feedback
polarity to avoid positive feedbacks.

~

Enter configuration by pressing . at switching power on. Enable inputs in
use and disable all others in, o menu. Count your function blocks and
enter the number in ! - menu. Note that if your function blocks are
numbered from F I to F1Y you will need 10 blocks, not 9. Do not enter
much more blocks than necessary — if the number exceeds 9 there is
always a risk that time will not be enough for all block calculation. Then total
block number k). - will have to be reduced which will result in deleting of
whole structure and all parameters. Enter in 45F the number of display
blocks needed. Exit configuration. The controller will go into normal
operation and will be in manual mode.

Go to parameter programming level. If your controller has inputs other than
temperature type, enter, o menu parameters for input ranges.

In programming level enter g4 F menu parameters. During initial tests you
are suggested to use small -F parameter times and zero P}l 5 and
PRUS times. If motorized valve is used always enter equal values for
heating and cooling output parameters.

Enter controller structure in S5k~ menu. Always enter function block
function F  first and input connections , Ax after that.

Enter function blocks parameters.

Check parametersin, AP, ouk, S5k~ and PR~ menus.

Enter display block connection in 45F menu. Use decimal point position to
distinguish between display blocks. Assign display blocks to all inputs to
check that measurement is OK.

While still in manual mode use - |~ menu to test actuator action.

Test the structure by going into auto mode. Fix input signals at constant
values and use - | - menu to check block outputs.

Tune the controller and when finished write down the final structure and
parameters.
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Internal structure for cascaded operation of two re
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1. APPLICATION

RT390 is a true programmable controller for diverse process control applications. It is
compact in size and may be programmed entirely using only front panel keyboard. The
device may be fitted with up to three analog inputs, two discrete volt free contact inputs,
three relay and two analog outputs. Among its many applications RT390 is succesfully
used for control of temperature, humidity, pressure, flow etc. The user programmable
internal structure plus the two inputs allow easy implementation of cascaded control,
feedback + feed forward control, pH + temperature, RH% + temperature, nonlinear
control, or special types of feedback. User defined functions may be ordered. Available
are all types of industry applicable signal outputs: electromagnetic relays, solid-state
relays and analog current or voltage outputs. They may be used for control, limit
signaling, alarms etc. Each relay output may be programmed to act not only as simple
ON-OFF, but also as time proportional (pulse width modulation), or apply various
frequency modulation types.

The entirely user programmable internal structure plus specific custom functions
allows realizing of any conceivable control algorithm.

Bumpless manual change over is a standard control feature.

The RS-485 (RS-232) digital interface provides connection to operator station for
process monitoring and hierarchical control.

The controller has a DC voltage output for power supply of transmitters (12V/30 mA
non-stabilized).

All parameters are securely stored into nonvolatile memory. Special care is taken to
protect device from electromagnetic disturbances.

An option allows keyboard lock by external key connected to discrete input.

2.TECHNICAL SPECIFICATIONS

The configuration and custom user specified options of this
particular device are listed in the configuration card at the end of this
manual.

2.1. Display
Description Front panel
4-digit LCD Polystyrene (up to 60 °C)
4-digit LED Ploycarbonate (up to 120 °C)
2.2. Power supply
Supply voltage Consumption
220V *10% AC max. 20 mA
18 ...24V AC max. 200 mA
9..12V AC max. 300 mA
22..26V DC max. 200 mA
12...16V DC max. 300 mA
2.3. Inputs
2.3.1. Analog inputs
Type Range Resolution

According to customer tables
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Type Range Resolution
RTD Pt 100 -199.9 + 200.0°C 0.1°C
Internal structure for single loop controller RTD Pt 500 -199.9 + 200.0 °C 0.1°C
RTD Pt 1000 -199.9 + 200.0 °C 0.1°C
— N ™ RTD Cu 53 0 + 180.0°C 0.1°C
~ < ~ RTD Cu 100 -1999 + 200.0°C 0.1°C
g g lj RTD Ni 100 -60.0 + 200.0°C 0.1°C
i t e RTD Pt 100 -200 + 850°C 1°C
A A A RTD Pt 500 -200 = 850°C 1°C
RTD Pt 1000 -200 + 850°C 1°C
— — o RTD Cu 53 0+ 180°C 1°C
Eg S | 2 u o RTD Cu 100 -200 + 200 °C 1°C
2 | & 4= RTD Ni 100 -60 = 200 °C 1°C
X ) TC Fe-CuNi, type “J’ -210 +1200 °C 1°C
' TC NiCr-Ni, type ‘K 270 +1370°C 1°C
TC Pt13%Rh-Pt, type ‘R -50 +1700 °C 1°C
- — TC Pt10%Rh-Pt, type “S” -50 +1700 °C 1°C
E; a) E TC Pt30%Rh-Pt-6% Rh, type ‘B” 200 +1820°C 1°C
| o 2 - TC Cu-CuNi, type “T" 270 + 400°C 1°C
K K TC NiCrSI-NiSl, type “N” -270 +1300 °C 1°C
° b TC Fe-CuNi, type ‘L -200 + 900°C 1°C
3 & M s TC NiCr-CuNi, type ‘E” -270 +1000 °C 1°C
C3| @<l & 3 . TC Wo3%Re-Wo25%Re, type ‘D’ 400 + 2300 °C 1°C
s Ue g TC Cu-CuNi, type “U” 200 + 600 °C 1°C
(| Linear current (Rin<10 Q) 0+20 mA 4000 points
Eé Linear current (Rin<10 Q) 4+20mA 4000 points
o Linear current custom ranges( Rin< 10 Q) range limits 0 + 50 mA 4000 points
Eg = Linear voltage (Rin =1 GQ ) 0+ 2V 4000 points
& Linear voltage (Rin=1GQ) 0+ 5V 4000 points
A Linear voltage 0+10V 4000 points
! Linear voltage custom ranges range limits 0 + 10 V 4000 points
o pH input (Rin >10¢ GQ) * 0,00 + 14.00 0.01
é Slide wire (potentiometer) (Rp = 5 KQ) 0+100 % 4000 points
£ Slide wire (potentiometer) (Rp = 500 Q) 0+100 % 200 points
* By using a preamplifier COMECO model PHA-100.
Fig. A2.1 2.3.2 Discrete inputs
“0” state 0+1V
“1” state 3+20V




2.4. Outputs
2.4.1. Relay outputs
Description Parameters
Electromechanical relay 250V, 3 A, N.O.
Solid State Relay (SSR) 250 VAC, 1A
TTL - output (open collector) 36 VDC, 30mA

2.4.2. Analog outputs

Description

Parameters

Current 0+ 20 mA

load 400 Q or less

Current 4 + 20 mA

load 400 Q or less

Voltage 0+2V

load 2 kQ or more

Custom ranges:
current output: 0 + 20 mA
voltage output: 0 + 10 V

load 400 Q or less
load 2 kQ or more

2.5. Operating conditions

Operating temperature 0..+50°C
Operating humidity 0..80% RH
Front panel protection class IP54
Rear panel protection class 1P40
Maximum temperature drift 0.01%/°C
Maximum settling time 15 min
2.6. Storage conditions
Temperature -10..+50°C
Humidity 0..95% RH

APPENDIX 2. SAMPLE INTERNAL STRUCTURES

This appendix contains three commonly used sample internal structures.

Fig. A2.1 shows single loop controller with one Pt100 input and three relay type
outputs.

Measured temperature is displayed in normal operation mode - (input, i)
shown by display block 4{7f1. Measured temperature is compared to set point in
block F I (Function 5 — control error calculation). Control error is fed to the input
of block Ff} ! (Function 1 - PID). Control output is fed to outputs ] (heating
action) and , { (cooling action). These inputs are of type 1 — time proportional. The
structure includes alarm activated outside alarm limits (F g.2') acting on output 2 (
type 0 — on-off relay).

Fig. A.2.2 shows a structure of two independent loops in one controller. One of
the inputs is Pt100 and the other is thermocouple type “K”. There are three relay
outputs.

First loop is formed by , O, FOO, FO 1 and ] the loop control realizes
heating action. Second loop is made up of, [J {, FIZ2, F13 and 4 { and realizes
cooling action. The two inputs can be observed on the display in normal operation
mode. Only first input is checked by alarm limits.

Fig.A3.3 shows cascaded control system in one controller. It could be
temperature control of saturated steam heat exchanger. The main feedback is
performed by measuring output product temperature. The auxiliary feedback is
steam pressure inside heat exchanger. The outer loop measures temperature and
calculates necessary steam pressure inside heat exchanger (pressure is related to
steam temperature). The inner loop keeps steam pressure at the level required by
the outer loop.

a) Outer loop: The first input (, J1J) measures current temperature. It is
compared to set point in F 111 and the calculated control error is fed to the input of

1 1 block (PID). The output of this PID block is the set point of the inner loop. b)
Inner loop: stream pressure is the output of , [J {. The set point is compared to
measured steam pressure in F 2. Inner loop control error | fed to F{73 input
(PID). It calculates inner loop control output. The inner loop opens the motorized
valve through [} (heating) and closes it by ., { (cooling).

The alarm (F[JY) is relative to set point. The absolute alarm activation input
values change when set point is changed. The alarm acts on output .2 (type 0 —
on-off relay). The analog output 3 retransmits input, [} | measurement in range
set by the | o and H, parameters in ranges set by Parameters. The two input
measurements may be shown on display in normal operation mode.
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3. INSTALLATION
APPENDIX 1. FUNCTIONS AND PARAMETERS 3.1. Mounting

Nd Forch : Ty The controller is intended for panel mounting into a 42x90 cut-out (fig.3-1) and is
unction nput Parameters Range tightened into place by two brackets .
No [ name Meaning
1| PD 1 P r | proportional gain 0..99992
£ |integral action constant (reset time) 0..9999s
E d | derivative time constant 0..9999s
n 1 | manual reset -100 ... 100 %
2 | Two state relay 1 |HYSE [hysteresis 0..99993
3 | Three state relay 1 dhb |dead band 0..99993 %
HS 1 [hysteresis 1 0..99999 7
H5 ¢ |hysteresis 2 0..99999 .
4 | Position control 1 dh |dead band 0..99993 g
of electric motors S5k aP |lowspeed zone width 0..99993 90"°7 ‘#
55Pd |low speed value 0..100 %
starting speed when staring position is in
Forc low sp%eg zone but outsidg gead band 0..100%
5 | Control eror calculation 1 5P |setpoint -1999..99993) %
6 | Constant 0 |en5E [constant -1999 ... 9999 Fig.3.1
7 | Adder 2 ! ! !
8 | Gain 1 |[GAR) n [proportional gain -1999 ... 9999
9 | Attenuator 1 R EE [attenuation -1999 ... 9999
10] Multiplication 2 | | |
11] Division 2 | | |
12| Linear transformation 1 ) L |low input point -1999...9999 3
y_H | high input point -1999...9999 3
ot |output point corresponding to low input poin{ -1999 ... 99999
o H | output point corresponding to high input -1999...99993)
point
13| Low pass fitter 1 { | time constant 1 0..9999s
E 2 |time constant 2 0..9999s
£ 3 |time constant 3 0..9999s
noy 5 | maximum input to output difference 0..99993
14| Saturation 1 [SAEL [High saturation level -1999 ... 99999 3.2. Wiring
SAE H | Low saturation level -1999...99993) All wires are connected to clamp screw terminals on the rear panel as shown on
15| Dead band 1 dh |Dead band 0..9999% the circuit on controller case as well as Fig.3.3, Fig.3.4, Fig.3.5 and configuration
16| Alarm activated 1 L ol [high limit -1999 ... 99993 card.
outside limits Hy L |low limit -1999...99993)
17| Alarm activated 1 L oL |High limit -1999...9999 3
within limits Hi L |Low limit -1999...99993)
18| High level alarm 1 Hy L [High limit -1999 ... 99993
19| Low level alarm 1 L oL |Low limit -1999 ... 9999 3)

) values may have up to four digits.
2 the dimension is [%/ input signal dimension].
3) input signal dimension.

34



WIRING FOR ANALOGUE AND
DIGITAL INPUTS

Current Voltage Thermocouple RTD

Inputs Inputs Inputs Inputs
A |13(14|15|Al0 |13|15]| AIO 13|14 AIO 13{14|15| AIO
A 16|17 |18 |AI1  |16(18| All 16|17| All 16/17|18| A1
B|7|8|9]AI2 719/ A2 7181 A2 71819 A2

PR = o i o

Two wire transmitter

+ -

External source

Digital
Inputs
A En
DGND DIO DI1
Fig.3.3

10.

ERROR MESSAGES

During normal operation the controller constantly tests hardware and data
entered by operator. If a probable hardware failure is detected a system error
message is displayed. If operator entered data is inconsistent — a message for
erroneous operator action is displayed.

10.1 Operator error messages

Message Meaning Correction
nc | An input of internal block was left | Check and reedit structure (see
unconnected ( AX=nak)- chapter 8.3.4).
LooF | An intemal logical loop exists. The | Check and reedit structure (see
order of block calculation can not be | chapter 8.3.4).
resolved.
10.2 System errors
Message Meaning Correction
) ,-.le) Input signal for input number X' is | check wiring and transducer
outside range. No normal link with | power supply. Disable unused
external input device. inputs (see chapter 8.1).
Er 00 | Too complex structure. Total block | Simplify internal structure by
calculation time is too big. using fewer and simple function
This error may be an intermittent blocks (see chapter 7.2).
result of powerful electromagnetic
disturbance.
] H 7 o
FA) L | Parameters in nonvolatile memory Pressto acknowledge the
were lost.
message. Whole structure
and all parameters must be
reentered.
Erxxz) Hardware failure. Switch power supply off for 4

seconds and turn on again. If
the message reappears send
the controller for repair.

1)

- X is input number
- XX is error number (xx>0).
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L oL — low alarm limit measured
in input value dimension. Range - from
-1999* to 9999*.

H, L - high alarm limit measured
in input value dimension. Range - from
-1999* to 9999*.

100

P
] 1] 1]
Lol Hd

Fig.9.15

9.19. Function 18 — high
level alarm

Qutput is activated (100%) if input
value is bigger than alarm limit H, |,

otherwise output is deactivated (0%)
(Fig.9.16).
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Parameters:
H, L - high alarm limit -
measured in input value dimension.
Range - from -1999* to 9999*.

9.20. Function 19 — low level
alarm

Output is activated (100%) if input
value is lower than alarm limit | gl ,
otherwise output is deactivated (0%)
(Fig.9.17).

Parameters:

! oL - low alarm limit measured

in input value dimension. Range - from
-1999* to 9999*.

" 100
e
0 >
Lob
Fig.9.17

WIRING FOR ANALOGUE AND
DIGITAL OUTPUT, PS, INTERFACE

Digital Outputs

+ +
? external ? external
SSR SSR

(EMR r\ ] emr

K1 B ]4 5 6\K4
K2
K3

w o~ O

Analog Outputs

r
B ]10|11| AOO
13|14| AO1

Communication

IFTSeérlgig © Power Supply
B 11|23 A 11123
T TE]
=A® ® 0

Fig.3.4
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BACK PANEL TERMINAL USAGE

Interface Digital Analog  Analog Outputs
RS485 Output 4 Input 2 0,1
1]2]3]||als]6||7]8]9][10]11]12|13]14
Digital Digital Analog
gggvﬁ; Outputs Inputs Inputs
R 1....3 0,1 0,1

'1|2]3] [a]s[6]7]8]oholtizhziashel7lis

Fig.3.5

the filter may be switched off for a
moment and output made equal to the
input. This was intended for fast step
response to big input changes but
should be applied cautiously. We
suggest to try first with a big value for
the ng) 5 parameter.
Parameters:
E | —time constant 1 [s]. Range -
from O to 9999*.
E 2 - time constant 2 [s]. Range -
from 0 to 9999*.

E 3 - time constant 3 [s]. Range -
from 0 to 9999*.

noy 5 — maximum difference
between input and output value (see
above) - measured in input value

dimension. Range - from 0 to 9999*.

9.15. Function 14 -
saturation

Output may not exceed certain limits
(Fig.9.12). output is saturated at input

value, n<GALLor, nI>GAEH . If
input is within the limits the output is
equal to the input.

Fig.9.12

Parameters:

SAEL - low saturation limit -
measured in input value dimension.
Range - from -1999* to 9999*;

SAEH - high saturation limit -
measured in input value dimension.
Range - from -1999* to 9999*.

9.16. Function 15 - dead
band

When input is smaller than certain
value it is considered zero. Output

signal is 0 if input signal is within dk
zone (Fig.9.13).

b

[N NA i‘_—?b 45° e

Fig.9.13

Parameters:

1. dh - dead band measured in
input value dimension. Range - from 0
to 9999*.

9.17. Function 16 — alarm
activated outside limits

Output is equal to 100% if input
value is outside alarm limit range | o1

to H, L, otherwise output is zero
(Fig.9.14).

- [100 —
o
0 L p
Lol H.l
Fig.9.14
Parameters:
Lol - low alarm limit -

measured in input value dimension.
Range - from -1999* to 9999*.

H, L — high alarm limit -
measured in input value dimension.
Range - from -1999* to 9999*.

9.18. Function 17 — alarm
activated within limits

output is deactivated (zero) at input
outside alarm range | gl to H, L,
otherwise output is activated (100%)
(Fig.9.15).

Parameters:
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9.10. Function 9 - attenuator

ﬂ_,,

Fig.9.8

Output is equal to the input signal
divided by the HEE coefficient
(Fig.9.8).

Parameters:

1. AEE - attenuation coefficient.
Range - from -1999* to 9999*.

9.11. Function 10 -
multiplication

Output is equal to the product of the
two input signals (Fig.9.9).

Parameters:

None.

ind

*
it |
Fig.9.9

9.12. Function 11 - division

Output signal is equal to , ]
signal divided by, » { signal (Fig.9.10)

n
(A

n

Fig.9.10

Parameters:
None.
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9.13. Function 12 — linear
transformation

linearly maps input range into output
range (Fig.9.11). Input to output
relation is given by a straight line
defined by two points with coordinates
(' L ’ DL)and (' H! DH)

Parameters:

y L — input value that is
transformed into output value equal to
ol ., L is measured in input value
dimension. Range - from -1999* to
9999*,

yH - input value that is
transformed into output value equal to
aH., H is measured in input value
dimension. Range - from -1999* to
9999*,

ol — output value corresponding
to input value equal to , |.. gL is
measured in output value dimension.
Range - from -1999* to 9999*.

oH - output value corresponding
to input value equal to , H. gH is
measured in output value dimension.
Range - from -1999* to 9999*.

Fig.9.11

9.14. Function 13 - third
order low pass filter

The filter consists of three
consecutive first order time delay
elements. It may be related to three
consecutive RC circuits. The time
constants of the three first order time
delay elements are entered separately.
If output to input difference becomes
too big (bigger than ng, 5 parameter)

3.3. Electromagnetic
compatibility issues

For proper functioning of the device
some mounting and wiring requirements
must be observed. The aim is to reduce
undesirable electromagnetic
interference. If high-energy electric
spikes are allowed to get into device
circuitry, the microprocessor may be
misled and unpredictable erroneous
functioning may result.

The noise may get into device
circuitry by four ways:

- Galvanic coupling - direct cable
connection, common  supply or
common ground wire. Be careful -
grounding your device by using the
ground wire of a powerful consumer
may sometimes lead to unpleasant
surprises.

- Capacitive coupling - your device or
cables connected to it are too close to
a cable whose voltage changes
abruptly or is higher than 100 Volt.

- Inductive coupling - cables leading to
your device are laid in parallel with
cables whose current changes too
abruptly. Your device is placed near a
coil.

- Electromagnetic wave coupling -
cables connected to your device is
acting as antenna in relatively strong
electromagnetic field or your device is
placed in a metal housing near
frequency inverter.

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 discharge lamps,
welding equipment,
solid state inverters and light

E

dimmers,
* the cables leading to such

devices.

As a summary - the cause of
interference in most cases above is
generally the abrupt current switching.

Avoiding electromagnetic
interference

There are two general approaches:

- To suppress noise at the source. This
is the best approach but it is applicable
only to major noise sources.

- To protect your device and especially
the signal and power lines connected
to it from unwelcome electromagnetic
interference.

3.3.1.Protecting your device
from existing noise sources

How to protect the cables leading
to your device.

Signal cables

- Always use twisted couples, preferably
shielded. The shield must be reliably
grounded at one end, preferably at
your device end. An ungrounded
shield may be worse than no shield at
all.

- 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 to 15
cm between long parallel signal and
power cables. The rule is that only
similar signals may be run close
together.
Arrange power and signal cables
crossing at right angle.
Connect reliably the ground at
measurement point and controller
ground with thick stranded wire.

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

Supply circuit recommendations.

The AC supply voltage and frequency
must be kept within the stated limits. Use
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stabilizer if necessary. Avoid sharing supply
lines with powerful consumers, especially
inductive loads switched on and off (like
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.

(Pasa | (Paza
Power | to controller
supply i

Hyna ! Hyna

i

|

Fig. 3.5
3.3.2. Major noise sources
suppression

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 high quality,
high power RC network should be used.
The two cases mentioned will be explained
in detail below.

Fig. 3.6
Inductive loads.
To suppress high voltage spikes a
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Metal Oxide Varistor (MOV) s
connected in parallel with inductance as
closer as possible using short leads. A
RC network in parallel with the varistor
is highly suggested. It constitutes of 220
Q/5W  resistor in  series  with
0.5pF/1000V capacitor. Always use wire
wound resistor. Keep RC network leads
short.

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 an RC network
must be connected in parallel with the
contact. The RC network is made up of
47 Q/5W resistor in series with
0.1pF/1000V capacitor. Please note
that at 220V 50Hz supply up to 7mA
current may flow through the network. It
may cause slight vibration of the rotor of
miniature  electrical  motors. For
example, in parallel with the contacts of
your device there is a 68Q/22nF RC
network. A varistor may be added, but
the RC network should already be
present. Always use wire wound
resistors for noise suppression RC
networks.

The relation between current position and
average motor speed is shown on Fig.9.3.
Please note that if the staring position is
within one of the low speed (55Fd)
zones, the starting speed will not be equal
to 55Pd butto For - (see parameters
below).

The output signal range is from —100%
to 100%.

Parameters:

dh - dead band - measured in
input value dimension. Range - from 0
to 9999*.

CEaP - low speed zone width -
measured in input value dimension.
Range - from 0 to 9999*.

CEPd — low speed value. Range
- from 0 to 100%.

F o c — starting speed when initial
position was in low speed zone but outside
dead band. Range - from 0 to 100%.

n [
nu : >
55Pd
-100
Skof
Fig.9.3

9.6. Function 5 — control
error calculation

Calculates control error; has one
input. The output signal is a difference
between the set point (§F) parameter
and input value (Fig.9.4).

il

Fig.9.4
Parameters:

CF — set point measured in input

value dimension. Range - from 1999* to

9999*.

9.7. Function 6 - constant
cnSk >
Fig.9.5

The output is equal to the constant
value (c o 5E parameter) (Fig.9.5).
Parameters:
cnSF - constant. Range - from
-1999* to 9999*.

9.8. Function 7 - adder

Adds two input signals; has two
inputs. ( Fig.9.6).

Parameters:
None.
0] n
_}
i +
Fig.9.6

9.9 Function 8 - gain

Output is equal to the input signal
multiplied by the [ H, n coefficient
(Fig.9.7).

ﬁ_,,

Fig.9.7

Parameters:
1.5AR, A - gain coefficient. Range
- from -1999* to 9999*.
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always zero. When internal structure is
deleted (the number of function blocks
is decreased) all function blocks are
given function code 0.

9.2. Function 1 - PID

PID control algorithm. It has one
input. If input is named e(t), then the
output is u(t) will be:

[ 1] de(t) |
u(t) PrLe(t)+ti 0e(r)dr +td ot J+n0
where derivative action is filtered. The
first order derivative filter time constant
is a fraction of derivative time.
Parameters:

P~ - proportional gain [%
output value changel/input value
dimension]. Range - from 0 to 9999+Y.

E, — Integral action time
constant (reset time) [s]. Range from 0
to 9999*.

E 4 — derivative time [s]. Range -
from O to 9999*".

I — output reset (constant added

to PID output) Range - from -100 to 100

PID integral action has built in anti

windup function and bumpless auto-
manual changeover

9.3. Function 2 — Two-state
relay

This is a two state relay with
hysteresis. Has one input. Hysteresis
zone is symmetrical around the
switching point. The switching point is
fixed to zero. Input signal on Fig.9.1 is
designated by e.

Parameters:

1. HY5E - hysteresis zone [input
signal dimension]. Range - from O to
9999*,

u,% A
100 3
T THYSE
0 e
o ¢
Fig.9.1

9.4. Function 3 — three state relay

This is a three state relay with
hysteresis and dead band (see Fig.9.2).
It has one input.

Parameters:

dh - dead band measured in
input value dimension. Range - from 0
to 9999+

HS | - hysteresis 1 measured in
input value dimension. Range - from 0
to 9999*.

HS 2 - hysteresis 1 measured in
input value dimension. Range - from 0
to 9999+

u,% A
100
o ¥ | AHYS |
0 —1 >
Y | PHusa: °
-100
< dh >
Fig.9.2

9.5. Function 4 — two speed
position control of electric
motor actuators with
slidewire position feedback.
This is a function for position control of
fixed speed electrical motors. It has one
input where the difference between
required and actual position is applied.

" This and all other values marked with * allow digital position to be freely moved as shown on Fig.6.2.
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4. FRONT PANEL
Front panel is shown on Fig. 4.1.

2% 8@ Q
kN !

k1
i

VY
—
- II1, COMECD

6g-
o[q]

/ v——RT390 ——
/28 2\

Fig. 3.7

Direct current (DC) circuits
A network consisting of a diode in
series with resistor is connected in
parallel with the inductive load. The
resistance should be less than that of
the inductive load (See Fig. 3.8).

D/

Fig. 3.8

.l'l ‘.‘\1'3’ |'|l \\
® O ®

Front panel controls and indicators:
1 — four digit LSD (LED) display;
2,4,5, 6 — keyboard keys;
3 — Auto mode LED;
7 — Output relay state LEDs.

5. PRINCIPLE OF
OPERATION

Each RT390 controller has some
hardware inputs and outputs. In order to
use the controller, the user must first
define how the measured input values
act on output state. In other words the
internal controller structure must be
defined.

The internal structure consists of
input blocks, function calculating blocks
and output blocks. A block has inputs
and output. The information flows from
input blocks, through a number of
function blocks into output blocks. The
interconnections are entirely user
defined; if necessary an input may be
directed directly to output block (see
fig.5.1).

The signals from sensors and
transmitters are fed to controller inputs.
In internal controller structure these
inputs are represented as input blocks
G Al ..., AX. If input type is
thermocouple or thermo-resistive
sensor (Pt100), the output signal of this

13




INPUT BLOCKS FUNCTION BLOCKS OUTPUT BLOCKS
—__nd : : Foo | : wi '
_E" i E >E Fo E >E oo _i’
- _nx | vl Fxx | o oux

Fig.5.1

input block is temperature in degrees
Celsius. The input temperature range is
fixed. If the exact input value type is not
known (analog current or voltage input)
the user must define the values
corresponding to  minimum  and
maximum input current (input voltage).
The output of this input block will be
proportional to input current or voltage
(see chapter 8.3.2).

Information from input blocks can be
directly fed to output block. In this case
the output will act as retransmission
output. In most cases the information
from input blocks first passes through
several function blocks. Available are a
number of function block types. Each of
them performs a specific function on
input data (see chapter 9). Internal
structure loops are not allowed (the
output of a block can not be connected
to its input either directly or through
other blocks. The output blocks may be
relay type or analog (current or voltage).
Relay type outputs may provide simple
ON-OFF action or if desired time
proportional (pulse width modulation) or
frequency proportional output. In auto
mode first the output of input blocks is
evaluated, then this output values are
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used to calculate the outputs of
following function blocks until the input
value of output blocks is calculated.
This action is performed frequently at
regular short intervals. In manual mode
this order of calculation is stopped and
the user can manually set output
values.

The controller has three
programming levels:

- configuration level for most general
settings - which inputs to use, how
many function blocks are needed etc.
This is level should be configured first.
(see chapter 8.1).

- Parameter level for setting of
controller  internal structure  and
parameters - block types and
interconnection, block parameters, relay
output action type etc. (see chapter 8.3).

- Normal operation level - values of
controller inputs, outputs and selected
function blocks may be viewed on
controller display (see chapter 8.2).

See  APPENDIX 3. ‘GENERAL
PROGRAMMING ORDER, USEFULL
TIPS’ for general plan of action.

« '?E.T‘ o
@ [du1]  Loffe
<
|F'nE|
Fig.8.8

Fig.8.7 shows the menu structure in
the case of two function blocks with
parameters — the first block function is
PID (function code 1) with four
parameters: P .k, +dandnqg.

8.3.6. Menu 4§ P

The d5F menu is used to select
the blocks whose output values will be
displayed in normal operation mode.
The user has as many display blocks as
he had entered in configuration (see
chapter 8.1). Display blocks are named
don, 40 1 ... For each display block is
defined where it gets its input signal
from ( AP parameter) and what
decimal point positon is (FnE
parameter).

Fig.8.8 shows menu structure in the
case of two display blocks.

If no input block is entered , /P =
nok, the sign “- - - - will be displayed
in normal operation mode. In normal
operation mode the number of the
display block whose input is currently
displayed may be seen for a moment by

pressing and holding down key.

8.3.7.Menu, rFa

This menu has no parameters that
can be altered by the user. It contains
information about the device. The, AF o

menu has the following parameters:

* l/Er- software version. Omit the
rightmost digit and compare to the
number on the cover of your manual.
The numbers must be the same.

e hic The maximum number of
function blocks hat may be used at one
moment.

« d5P The maximum number of
display blocks.

* Fnc The number of function types
available (various function codes).

* nhr H left 4 digits of software device
serial number.

* qhrL right 4 digits of software
device serial number.

9. FUNCTIONS

Controller internal logical structure
contains a number of function blocks each
calculating one function.

Appendix 1 contains a table with
function codes, short definitions,
parameter and ranges.

The following functions come as a
standard. The functions are arranged
here according to their codes:

9.1. Function O

Reserved. Empty function. Has no
parameters or inputs. The output is
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10.

11.

12.

13.

14.
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Press , enter , 1 and finish
editing by .

Leave function  block [HY
submenu by EJ and move to the

next block (F{J {) by @

Press @ to enter the block function
and connection submenu. The

display will show F . Press @
and enter function code 1. Finish by

Press @ to move to the input
parameter, ~1.

Start parameter editing by ,
enter F 111 and finish by .

Press twice to return to
Sk~ menu.
8.3.5. Menu PAr
The PHr menu is used for entering

function block parameters (e.g. PID control
coefficients etc.) It is expected that the
structure ahs already been entered in the
Sk menu.

The change of parameter values
may be done both in AUTO and
MANUAL modes.

Each function block has a
calculation function assigned in the
Sk~ menu. Some functions have
parameters that allow to tune controller
algorithms. In the PHr menu are
shown only function blocks whose
functions have parameters. (e.g. FI1,
FOZ2 and FY). After displaying the

desired function block name, ) is
pressed to show block parameter
names. Parameter names are circulated

on the display by . Parameter value

editing is started by (see chapter
6.1 about the way of changing
parameter value).

Fig.8.7

6. ENTERING DATA INTO
CONTROLLER

6.1. Entering numerical
values

Values are entered through
keyboard and viewed on the display.
Different number of digits is used
depending on value range. Decimal
point position may be selected for some
parameters. Value digits are changed
one at a time. The digit to change is

selected by the @ key. By
consecutively pressing this key all digit
positions are traversed. The selected
digit position is flashing - indicating that
change is possible. The flashing symbol
- either digit or character may be

changed by pressing the @ key (see
Fig. 6.1). The new value is entered by

pressing the key.

PARAMETER
(VALUE)

STORE !

Fig. 6.1
If decimal point position may be

changed - after selecting the leftmost

digit and pressing the E key again, the
sign A A , is displayed indicating the

point position. By pressing the B key
this position is moved left. The positions
allowed are shown on Fig 6.2.

Fig.6.2
The selected position is entered by

pressing the key.

If there are no special limits imposed
on the value, the ranges for each of the
four decimal point positions are:

- 199919959

-199.59t10955.5

- 19.99t10959.99

- 1.9959t109.955

The permissible range for some
parameters is narrower. If the user tries
to enter a value outside the range it is
rejected and a the value of the nearest
range limit is displayed instead.

To abandon the current new value

and revert to the old value the . key

may be pressed instead of the key.

Some parameters can not be
changed while in AUTO mode. In this
case they can only be viewed. When
the user selects the parameter and

presses in order to change the
parameter, the value is displayed but no
digit is flashing indicating that the value
can not be altered. The way back is by

pressing the key again - the same
as when entering new parameter value.

EXAMPLE 6.1
The value - 2{1[} should be entered.
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The old value is 0000 and the
rightmost digit is flashing.

1. key is pressed twice in order to
select the second digit from left to right .

2. @ key is pressed twice to
increase the digit. As a result JJ2 101 is
displayed.

3. key is pressed to select the
leftmost digit.

4. E] key is pressed ten times in
order to increase the digit from 0 to 9
and then to the "-" sign.

5. Now when the desired -Z201
value is displayed it is entered by

pressing the key.
EXAMPLE 6.2

The value [J00.! should be
entered.

nannn is shown on the display and
the rightmost digit is flashing.

1. key is pressed once to

increase the digit. As a result I | is
displayed.

2. key is pressed four times
(three times to select the leftmost digit
and once more to display decimal point
position sign). As a result the decimal
point position sign BHE _ is displayed.

It is moved to the left by pressing
key B8 4H. Now the decimal point is
between third and fourth digit.

3. The selected decimal point

position is entered by pressing key.
Now the value with the new decimal
point is displayed 1. |.
4. The displayed value is entered by
pressing Y,
6.2 Entering name of

internal structure block name
Internal structure blocks are input
blocks named , O, , 01! .. and
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function blocks named FO, FIO 4, ..

The names of these blocks are
entered when internal structure is being
defined. The block type, its number and
the sign of input signals are included in
the name. If no block name is entered
nok is displayed with 4 letter flashing.

At pressing key the flashing letter is
changed and , {J{] is displayed. After

pressing once more S
displayed and finally again n gk . In this
way the type of internal block is chosen.

To define block number the
rightmost two digits are changed
appropriately. The corresponding digit is

selected by pressing . When the
leftmost digit is selected the controller
offers the user to change the sign of the
input signal by displaying "-". If no
signal negation is required, the user

must hide the "-" sign by pressing @
this also moves the selection to the
rightmost digit.

Block name is entered by pressing

. If the user is not certain and wants
to keep the old name . must be
pressed instead.

Entering or changing of block
names is impossible in AUTO mode.
Switch to MANUAL mode first.
EXAMPLE 6.3

Enter -F |3 if the display shows
nok.

1. Press @ twice to display F 1.
The F digit is flashing.

The leftmost digit

displays a flashing "-" sign. Press
once more, the rightmost digit is
selected and flashing.

3. Press @ three times. This
changes the rightmost digit to J.

4. Select the next digit by pressing EJ

2. Press

First the Fn parameter is displayed
(see chapter 9). It is used to define
function block particular calculation
function. There is a rich set of functions
available — each function is identified by
a code number. According to the
function code entered - the number of
input parameters will automatically
change. For this reason the F_n
parameter must be entered first. After
finishing entering function parameter by

the input parameters are displayed

by . In the case of one input the
parameter will be , /1. If the function
selected has more inputs —more input
parameters will appear:, nid,) n | ...

It is an error to leave an input of an
output or function block unconnected.
At attempt to enter AUTO mode the
flashing message n will be displayed
and the controller will remain in manual
mode. In this situation pressing any key
hides the message to allow structure
reediting.

Internal feedbacks are not allowed
(input of a function block to be
connected to its output either directly or
through other function blocks). If there
is an internal feedback and the
controller is switched to AUTO mode -
the flashing message | gogP is
displayed and the controller remains in
manual mode. Pressing any key hides
the message to allow structure
reediting.

If user defined structure is too
complex the cycle time may not be
enough for calculation of all blocks. In
this case the error message Fr {11} is
displayed and the controller
microprocessor is reset. If the reason
was intermittent electrical disturbance,
the controller will continue its normal
operation. Otherwise the user must
simplify the internal structure. This is
most easily done by removing function

blocks and declaring them F ~ = 0. If
total function block number has to be
decreased in configuration level please
note that the entire structure will be
deleted as the controller does not know
which blocks you want to delete. Most
time consuming are the functions Low
pass filter (F 4y = 13) and PID (F ypn =
1).

Example 8.2

The structure shown on Fig.8.6 will
be entered.

The submenus and parameters are
shown on Fig.8.5. The structure is
entered through the following sequence
of actions.

1. The menu Str should be displayed
first.
2. Enter the §F menu by pressing

. The display shows ,].
3. You are expected to enter from
where will the [} output block

receive signal. Press and enter
the name of the function block
FIl ! (see chapter 6.2 about the
way of entering function block

names). Press to finish block
name editing. Now output block {1
is connected to function block

FOI

4. Press @ to move to output block

!
(RO

5. Press , enter -F 1 | and finish
editing it by .

6. Press to move to FII
function block.

7. Press to enter block function
and input connections. The display
shows the function code parameter

Fon.Press to start editing and
enter code 5. finish editing by .

8. Press @ to show the first input
parameter, n1J.
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Fig.8.6

parameter name FYPFE. To start

parameter change press v,
7. Enter 1 for time proportional type

and finish adjustment with .

8. The choice of time proportional
type requires three other
parameters to be entered: Press

to show next parameter. The
display shows ck( time
proportional  sequence period).

Press to start -fF parameter
adjustment. After adjusting the

value press again to enter the
new value.

9. to display the next parameter

HiL 5 (min. pulse duration) press

. Start P! 5§ adjustment by
and then finish it again with .

10. to display the next parameter
FPRUS (min. pause duration) press

. Start PR 1S adjustment by
and then finish it again with .
Press @ twice to exit g4+ menu.

8.3.4. Menu §¢

The §F menu deals with defining
internal controller structure. The types
of function blocks and the connections
between them are set here. In this way
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the control algorithm is selected. It is
expected that the maximum number of
function blocks and the active inputs
have already been specified in the
configuration c g F .

Fig.8.5 shows the submenus in the
case of two outputs and three function
blocks.

The user enters §F - menu by .
The names of function and output
blocks are circulated on the display by

EJ. After a block name is displayed, the
editing of its function type and

connections is started by .
For each output (41, o !, ...) after

pressing the connection to a
function or input block must be defined.
See chapter 6.2 about how to enter
block names. If an output is connected
directly to input block, it becomes
retransmission output. Outputs not used
at the moment should be marked by
r o £ (not connected).

After connections of the outputs are
entered, the connections of the function
blocks must be defined. A function
block inputs may be connected to other
functional block or input block. After the
name of the function block (e.g. F 10
is displayed its function and connection

parameters are shown by pressing .

5. Change the {J to | by pressing

. Now the display shows the desired
value -F {3.

6. Enter the value by pressing .

7. OPERATING MODES

RT390 has two operating modes
AUTO and MANUAL.

7.1 MANUAL mode

In this mode the LED on the . key
is darkened.

In MANUAL mode the user may set
output values manually or simply turn all
output relays OFF.

7.2 AUTO mode

Auto mode is easily recognized by

the lit up LED on the.key.

In auto mode output state is
determined by the internal structure,
parameters and input signal values.

At entering AUTO mode the
message FESF is displayed for a
moment while the controller tests
internal structure consistency. If a loop
or unconnected block is found the
messages | ggP or nc are displayed
respectively (see chapter 8.3.4).

7.3 Switching  between

AUTO and MANUAL modes
Switching between AUTO and
MANUAL mode is achieved by pressing

shortly . key. After switching ON
power supply the last operating mode is
restored except in the rare case when
configuration level is entered.

7.4 Bumpless auto-manual

changeover
Bumpless auto manual changeover
is available for the PID function block.
The initial auto mode PID control is
equal to the last manual mode control
(see chapter 9.2). A necessary

condition for bumpless manual-to-auto
changeover is a zero control error. The
operator should have provided that the
controlled variable is equal to the set
point.

It is also possible that the manual
control is equal to the last control in
auto mode (so that output remains the
same as in auto mode).

7.5 Stop command

(output reset)
If at any moment there is a need to
reset outputs to zero (all relays inactive)

just press . key for more than two
seconds. The controller goes to (or
remains in) MANUAL mode.

8. CONTROLLER

PROGRAMMING LEVELS

There are three programming levels:
normal operation level, parameter level,
and configuration level. The way each
level is entered is shown on Fig. 8.1.
See also APPENDIX 3. ‘GENERAL
PROGRAMMING ORDER, USEFULL
TIPS’ for general plan of action.

8.1 Configuration level

This is the first level to be
programmed. Here is specified which
inputs will be used (enabled), the
number of function blocks and display
necessary.

Configuration level is intentionally
made difficult to enter. Switch the

controller off and then press the .
key. After that without releasing the
key, switch the power on. Release
the key when -gnF is displayed.
Configuration has three menus:
»nP,bLcandd5P.

When a menu name is on the
display other menus may be selected by

Each menu is entered by ,
Return from a menu back to
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Fig.8.1

configuration is done by @

Menu , AP is used for
enabling/disabling of separate inputs.
After , o P is shown on display the

menu is entered by . The menu
contains a list of controller inputs. For
example if the controller has two analog
inputs the display will show , /1. The
other input , n | inside the menu will

be displayed by @ The input

enable/disable is started with . For
enabled input the display shows /{5 F
, for disabled it is ngk. The input is

18

enabled/disabled by @ The choice is

entered into controller memory with .

Please note that inputs not used
should be disabled. Otherwise if no
signal is fed to the input the flashing
message , P x will be displayed where
X is input number. This is the result of
sensor functionality test, which is
performed for all enabled inputs. The
operator is notified that an input signal
is outside permissible range.

After entering 51 - menu with
the number of necessary function

Fig.8.5

period time and varying pulse duration
(used for heaters and standard motors),
EYPE =2, 3 for frequency proportional
output (used for certain solenoid driven
pumps etc.) for more information see
Table 8.1.

Time proportional output period may
be adjusted by 0.5 s increments. If
output pulse shorter than PLL 5 is
calculated, the relay is not activated.
Similarly if output pause shorter than
PHRUCG is calculated the relay remains
ON

In case of frequency output type if
calculated output frequency is less than
db value, no relay switching is
performed (frequency is assumed 0).

Example 8.1.

Configuring two relay outputs (
and , !) in the following way:

uhl - type 0 (on-off relay)

w | -type 1 (time proportional output).

The actions necessary are:

The controller should be already in
parameter programming mode and
0w E menu should be displayed.

1. Enter g E menu by pressing .
The display then shows first output
submenu 1.

2. Enter the submenu [} by pressing
. The display then shows the
EYPE parameter of this input.

3. To start FYPE parameter change
press ).

4. Enter 0 for on-off relay type (see
chapter 6.1). Finish FYPE
parameter adjustment by Y,

5. Press to exit 7 (K1 relay

output) submenu and then EJ to
move to the next output menu. The
display shows . { (K2 relay

output). Enter the submenu by .
The display shows output type
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Table 8.1
Output type Varying Range Constant user selected Range
parameter parameters
Period- - - 05..128s
1 (Time proportional) || Duty factor 0..100% [ Minimum pulse width - P'1{! § 0.. 10s
Minimum pause width - P 11§ 0.. 10s
2 (Frequency Constant duty factor - o £ F 0..100 %
proportional Frequency 0 ... fmax Maximum frequency (fmex)- F - £ 5 0..240Hz
type 1) dead band - 5 0 1Hz
3 (Frequency Constant pulse width P'1{} § 0..134s
proportional Frequency 0 ... fmax Maximum frequency (fmax) - F - £ 9 0..240Hz
type 2) dead band d 0 1Hz
4 (Frequency Constant pause width P H 115 0..134s
proportional Frequency 0 ... fmax Maximum frequency (fmax) - F - £ 9 0..240Hz
type 3) dead band - k1 0. 1Hz

For each analog input the numerical
values corresponding to lower and
higher range analog signal limit are
entered. For example if analog input
limits are 4 and 20 mA the user may set
the following correspondence:
Parameter | 5 = 100 this means that at
4 mA the input will measure 100 (e.qg.
100 kPa). Parameter H, = 200 this
means that at 20 mA the input will
measure 200 (e.g. 200 kPa). In this way
the internal structure functional blocks
will operate with values ranging from
100 to 200.

For RTD or THC input types | o »
H, are fixed at the input ranges. For
example thermocouple type 'K' has | o
=-270°Cand H, =1370 °C.

8.3.3. Menu gyt

This menu deals with output
configuration. It contains a list of
hardware outputs (for number, type and
order of outputs see device configuration
card). For example in the case of three
outputs the list of submenus will be: 7],
w | and 2. After the proper output
name is displayed the submenu is

entered by pressing .
Outputs can be linear analog or
relay type.
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For analog type outputs there are
two parameters: | o and H, . The o
parameter sets the calculated number
corresponding to lower analog output
limit. The H, parameter sets the
number corresponding to higher analog
output limit.

Example: in case of 4 - 20 mA range
current output and | 5 = 0, H, = 100,
when the calculated output number is
equal to 50 the output is 12 mA.
Generally output number is in percents
and so the parameters are | g = 0%,
H, =100% or more rarely | g =-
100%, H, =100%.

For relay output the F YPE parameter
of relay action type is set first (simple on-
off, time proportional, frequency
proportional). It is chosen depending on
the type of actuator used.

Output type can be changed only
in MANUAL mode.

Type 0 is for on-off relay action. At
calculated number less than or equal to
0 the relay is deactivated, at number
greater than 0O the relay is activated.

Each relay output can be used for
generating of pulse modulated signal
with user specified parameters. The
possible choices are: F4PF = 1 for
time proportional output with fixed

blocks is displayed. You could always
increase necessary function block
number without disrupting existing
structure (see chapter 6.1). The number
may be set bigger than the actually
necessary number of blocks. Please
note that if the necessary number is
decreased all existing structure is
DELETED.

The 45F menu is similar to | ¢,
but specifies the number of display
blocks — that is the number of values
(controller inputs or function block
outputs) that can be circulated on the
display in normal operation mode (see
chapter 8.2).

If the number of display blocks is
decreased and the currently active
display block is deleted the value of
display 4 {7 will be shown.

Fig.8.2

8.2. Normal operation level

After switching on the power the
controller enters normal operation mode

as shown on Fig.8.1 (if key is not
depressed at that moment). The last
auto/manual  operating mode s
restored. In normal operation mode the
pre-selected display block values are
circulated on controller display by

pressing @ (see chapter 8.3.6). The
name of the viewed value (the name of
the input or function block) may be seen

by depressing and holding down

If an input signal goes outside input
range the operator is notified in a way
depending of whether the 'bad' value
was already on the display or not.

e if the 'out of range' input was
already on display - for several
seconds the closest input range limit is
displayed flashing (in a hope that things
will recover). After that the flashing
message , P x, where x is the 'out of
range' input number.

« if a function block connected to
the 'out of range' input is viewed - for
several seconds the displayed function
block output value is displayed and then
it is replaced by the flashing message
y nPx, where x is the 'out of range'
input number.

e If another input or a function
block not connected to the 'out of
range' input is displayed — after
several seconds the flashing message
y nPx is displayed, where x is the 'out
of range’ input number.

If a key is pressed the flashing
message , P x is inhibited for several
seconds allowing entering other levels
and menus.

The outputs logically connected
to the ‘'out of range' input are
deactivated (relays are OFF, analog
output values are 0 in the
corresponding Lo-Hi range - see
chapter 8.3.3).

8.3. Parameter programming level

If @ is pressed in normal operation
mode Parameter Programming Level is
entered (Fig. 8.3). This level contains
several menus some with submenus.

The navigation in these menus is
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done in the following way. Parameter
programming level is entered by

pressing @ and exited again by
or directly by . Menus are circulated
(selected) by EJ and then entered by

. Submenus are also selected by
EJ entered by . The return to parent

menu is similarly with @ There is a
quick way out of the ‘web' of the

parameter level — by pressing
normal operation level is reentered.
After going deeper and deeper into the
submenus finally the user is offered to
enter or read a parameter value.

The ¢ F~ menu is used for entering
control output values in manual mode or
monitoring of function block outputs in
auto mode.

The , AP menu deals with input
ranges. For analog inputs the user
defines numerical values for lower and
higher input range. For temperature
inputs (THC or RTD) input ranges are
fixed and can only be viewed (see
chapter 8.3.2).

The gk menu is used for setting
output type and parameters (see
chapter 8.3.3).

Internal structure is entered in the
SE~ menu (see chapter 8.3.4). Here
are entered block connections and
function block types.

The PA~ menu is used for setting
function block parameters (see chapter
8.3.5).

The 45F menu is used for
selecting which inputs and function
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NORMAL
OPERATION LEVEL

parameter
programming level
(menus)

Fig.8.3

Fig.8.4

block outputs to display (see chapter
8.3.6).

Information about software version,
maximum number of function blocks,
display blocks and the unique software
serial number can be found in the
y nF o (seechapter 8.3.7).

If no key is pressed for a long time
normal operation level is reentered
automatically.

8.3.1.Menu cEr

The £Er- menu has a different
application depending on the mode
(auto or manual).

When the cEr sign is already

displayed the menu is entered by [,

In manual mode the value (or state)
for each output may be set manually
(see chapter 8.3.3). In this way manual
plant control is performed or certain
value sent through retransmission
analog output. The names of all outputs
are displayed consecutively by pressing

. For example if the controller has
three outputs - the signs will be I, 4 |
and 2. The manual control of

displayed output is entered by (for
output value adjustment see chapter
6.1).

In auto mode calculated output

values of all blocks may be monitored.
The block names are displayed

consecutively by pressing . For
example if there are 5 function blocks
the display will show - FO0, FO 1, ...,
F Y. Block output value is displayed

by and exited by @

If the viewed block is logically
connected to an 'out of range' input,
displayed value will start flashing.

Please note that output block value
is not refreshed while viewing. If new
values are constantly needed - viewing
of block output value must be frequently
exited and reentered.

8.3.2. Menu, nP

The , AP menu is used for
calibration of linear analog inputs
(current or voltage). For each analog
input the numerical values
corresponding to lower and higher
range limit are entered. The ranges for
the temperature inputs (RTD and THC)
can only be viewed. In this case the
output value of input block is
temperature in degrees Celsius. On
Fig.8.4 is shown , P menu with its
submenus and parameters in the case
of two inputs.

The @ key selects the input.
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1. APEOHASHAYEHUE

Mogenst RT390 npeactaBnsiza koMnakTeH MHOrOMYHKLMOHANEH MAKPOMPOLIECOPEH KOHTpOnep
C YHMBEPCANHO NpefHa3Ha4yeHne 1 U3BLHPELHO LLMPOKO NONe Ha NpunoxeHue. YpeanT nputexasa
[0 3 aHarnorosm 1 2 UucpoByM Bxoda, 3 peneiHu u 4o 2 aHanorosu nsxoaa. PasHoobpasHuTte Tunose
BXOJ0BE N03BONSBAT M3MEPBaHEe M HabnioAeHWe Ha BCAKAKBI TEXHOMOMMYHM BEMUYMHMN KaTo TemnepaTypa,
HansraHe, BMaxHoCT, pH, pasxog u T. H.

WaxoauTe morat Aa 6baaT enekTpoMexaHnyHu peneTa, enekTpoHHW pereTa 3a NPOMEHNMB TOK
(Tpuaum) n aHarnorosyu (TOKOBK 1 HaNpexeHoBK). Te MoraT fja Ce U3Non3Bart 3a ynpaenexue, CUrHanuaaums
(MMMUTHY KOMNapaTopu), anapma v T. H. Bceku eauH oT peneiHuTe naxoam Moxe fa paboty v kato
MMMYFCEH 13X0A (BPEMeNponopLMOHaneH 1 YeCToTeH).

HanuuneTto egHoBpeMeHHO Ha 3 BXofa NO3BONSBA Peann3npaHeTo Ha eqHo-, ABY- 1 TPUKaHaneH
KOHTpOIep, KoHTponep 3a pH, creasiua, kackagHa v Apyru CoXHU CUCTEMN.

lMporpammpyemara CTpyKTypa, roneMusT 6poit hyHKLMN peannuaupally NporpaMHo TUNOBM ENEMEHTH
11 Bb3NK Ha yNpaBnsBally YCTPONCTBA W YHUKANHATa Bb3MOXHOCT 3a NOpbYBaHE Ha HOBM COBCTBEHN
(OYHKLMM NPEeaoCTaBsAT HEOrPaHYEHN Bb3MOKHOCTH 3@ MPUTOXKEHMS.

KoHTponepbT npegocTaBs Bb3MOXHOCT 3a 6e3yapHO NPEBKMIOYBaHe OT aBTOMATHYEH B PbYEH
pexum u obpaTHo.

Lindposust nHtepdeitic RS485 (RS232) ocurypsisa cBbp3BaHe B Mpexa KbM orepatopcka CTaHLyus
11 Bb3MOXHOCT 3a /iepapXmyHO ynpaBrieHue.

KoHTponepbT nputexasa HanpexeHoB M3X0f, 3@ 3aXpaHBaHE Ha COHAM U TPAHCMUTEPH
(HecTabunuanpaHo 12...24 V / 30 mA).

B3etw ca cneumanHu Mepky 3a paboTa B YCMOBMS Ha eNEKTPOMAarHUTHI CMYLLEHMS.

VIMa Bb3MOXHOCT C BBHLLEH KNioY Aa ce 3abpaHsiBa [eiCTBUETO Ha knaBuaTypara.

2. TEXHUYECKU OAHHU

KoHdgpuzypayusma u pasnuyHume o6xeamu 3a KOHKpemHomo uzdesnue ca dadeHu
8 KOHGbueypayuoHHama kapma (e Kpasi Ha pbkoeodcmeomo).

2.1. Anucnnen
4-pa3psHa ceeTogmoaHa uHamkauus (LED) c BucounHa Ha uudpute 14 mm

2.2. 3axpaHBaHe

Koa no katanor HanpexeHue KoHcymaums
A 230 VAC + 10% AC makc. 20 mA
B 115 VAC + 10% AC makc. 40 mA
C 90...250 V makc. 50 mA
P,Q 12..24V makc. 250 mA




2.3. BxogoBe
2.3.1. AHanorosu BxogoBe

Koa no karanor Tun O6xBar

Z Mo Tabnuum Ha knnexTa

BD Tepmocbnpotuenexme Pt 100 -200...200 °C
BF TepmocbnpoTtuenermne Pt 500 -200...200 °C
BG Tepmocbnpotusnexme Pt 1000 -200...200 °C
BH Tepmocbnpotuenerme Cu 53 0..180°C
BK Tepmocbnpotusnenue Cu 100 -200...200 °C
BM Tepmocbnpotuenerme Ni 100 -60...200 °C
(BD) TepmocbnpoTuenenue Pt 100 -200...850 °C
(BF) Tepmocbnpotuenerme Pt 500 -200...850 °C
(BG) TepmocwbrpoTuenexue Pt 1000 -200...850 °C
cJ Tepmoggoiika Fe-CuNi, tun "J" -210...1200 °C
CK Tepmogagoiika NiCr-Ni, Tun "K" -270...1370 °C
CR Tepmopgoiika Pt13%Rh-Pt, Tun "R" -50...1700 °C
CS Tepmoggoiika Pt10%Rh-Pt, Tun "S" -50...1700 °C
CB Tepmopgoiika Pt30%Rh-Pt-6% Rh, Tun "B" 200...1820 °C
CT Tepmoggoiika Cu-CuNi, Tun "T" -270...400 °C
CN Tepmogpgoiika NiCrSI-NiSI, tun "N" -270...1300 °C
CL Tepmopgoiika Fe-CuNi, Tun "L" -200...900 °C
CE Tepmoggoiika NiCr-CuNi, Tun "E" -270...1000 °C
CD Tepmoggoiika Wo3%Re-Wo25%Re, Tvn "D" 400...2300 °C
CuU Tepmoggoiika Cu-CuNi, Tun "U" -200...600 °C
DB Toxkos nuHeeH (Rex <10 Q) 0..20 mA
DC Tokos nuteeH (Rex < 10 Q) 4..20 mA
Dz TokoB nuHeeH no 3asBka (Rex < 10 Q) B rpaHuumTe 0...50 mA
DH HanpexeHos nuHeer (Rex > 1 GQ) 0.2V
DI HanpexeHoB nuHeeH (Rex > 1 GQ) 0.5V
DK HanpexeHoBs nnHeeH 0..10V
DZ HanpexxeHoB nMHeeH no 3asiBka B rpaHuyute 0...10 V
DN pH Bxog (Rex > 104 GQ) * 0,00...14,00
DL ConpotusuteneH (Rx > 50 Q) 0...100 %
DM MoteHumomeTpuyeH (Rn > 5 kQ) 0...100 %

* [pu n3nonsBaHe Ha BbHWeH npegycuneaten Ha KOMEKO mogen PHA100.




2.3.2 UnpoBu Bxogose

Kop no katanor Husa Bua Ha Bxoga
A Jlornyecka '0' 3aTBOPEH KOHTaKT
Jlornyecka '1' OTBOPEH KOHTaKT
Jlornyecka '0' 0.1V
E.F.G Nornyecka '1' 3.20V
2.4. N3xogmn
2.4.1. PenenHn usxoau
Kop no karanor Onucanune MapameTpu
A EnektpomexaHnyHo pene 250V,3 A, HO
D EnextponHo pene (SSR) 250 VAC, 1A
M MO kntoy (v3onupaH) 60 VDC, 100 mA
J /3xoa 3a BbHWHO SSR 5...24VDC, 30 mA
2.4.2. AHanoroBu usxogu
Koa no katanor OnucaHue ToBap
DE Tokos 0...20 mA
DF Tokos 4..20 mA vatc. 400 0
DH HanpexeHos 0...2 V MUH. 2 kQ
DI HanpexeHos 0.5 V MuH. 5 kQ
DK HanpexeHos 0...10 V muH. 10 kQ
Mo nopbyka B rpaHnLmTe: makc. 400 Q Tosap
Dz 3a TokoB u3xof: 0...40 mA MUH. 2 kQ* BxoaHO
3a HanpexeHoB u3xog; 0...40 V CbNPOTUBIIEHNE
2.5. YcnoBusa Ha ekcnnoaTauus
OkonHa Temnepartypa -10..65 °C
OkonHa BnaxHocT 0..85% RH
3aluTa Ha nMueBaTa YacT Ha ypeaa [0 1P54, O IP65
3alumTa Ha 3agHaTa yacT Ha ypeda P20
MakcumaneH TemnepaTtypeH apeid 0,02%/ °C
MakcumanHo Bpeme 3a ycTaHOBsIBaHe 15 min
2.6. YcnoBusa Ha cbxpaHeHue
Temnepatypa -20...65°C
BraxHoct 0..95% RH




3. MOHTAX

3.1. MexaHn4YeH MOHTaxX

YpenbT e npeaBuaeH 3a naHeneH MoHTax. MoHTupa ce B oTBOp ¢ pasmepu 90x42 mm
11 Ce 3aKpenBa KbM naHena Ype3a npefiBuaeHu 3a LenTa npuecnocobnexus.

3.2. EneKkTpu4yecko cBbp3BaHe

EnexTpuyeckuTe Bpb3KM CE U3BBPLUBAT YPE3 KNEMOPELN Ha 3aHus naHen (dur. 3.1).

cepvieH
WHTEpdenc AOWUCKPeTeH  aHanoros
RS485 naxon 4 BxoA 2

aHarnorosu
naxoamn 0, 1

B [1]2]3][4]5]6][7]8]9] [10[11]12]13]14]

OVCKPETHU AOVCKPETHU aHanorosun
3axpaHBaHe VIC?]XO,:I;WI BXogose BX8,D,§])B8
A | 1]12]3] [4]s][e]7]8]9]10[11][12[13[14][15[16]17]18]

dwur. 3.1

CBbp3BaHETO Ha aHaNoroB1Te BXO4OBE CreABa Aa Ce U3BbpLUBA CbrMacHo dur. 3.2,
a Ha UmcpoBus BXod — cbrmacHo dur. 3.3. 3a Cbp3BaHeTo Ha naxoaute - Bux cur. 3.4 u cur. 3.5.
LincbposusiT nHTEpdheic ce cBbp3Ba CbrnacHo cur. 3.6, a 3axpaHBaHETO — CbriacHo ¢ur. 3.7.

BbHLUEH BbHLUEH

TOKOB Hanpex.

curHan curHan TepmopaBovika
A [13]15| A0 13[15| Alo 13(14| Alo
A |16|18| A1 16(|18| Al 16(17| A1
B |7]9]|A12 719|A2 718 |A2

gl

ANCKPETHU n3xogmn

+
T BbHLUHO BbHLUHO

+ -
SSR T T SSR

i

[ EmR EMR
A |4]5|k1t B [4]5]6]|ka

6

8 K3

o U

dwr. 3.2

~

K2

©

dur. 3.4

KOMYHMKaLMOHEH
NHTEpdeNc
RS485

ki

L AB 4ur 36

CbnpoTuBreHne

13|14(15]| Alo
16({17 (18| AN
7(8|9]|A12

aHanorosu n3xogu
o
"

B [10|11| A00

13(14| AO1

dwur. 3.5

3axpaHBaHe

T

@ 0

[MCKPETEH
BX0f,

5

DG DI0O DI

dwur. 3.3

dwur. 3.7



3.3. Uanons3BaHe Ha ypeaa B YCINIOBUS Ha LUYM

3a NpaBWnHOTO M3NoN3BaHe Ha YCTPONCTBOTO M 3@ MOCTUrAHE Ha KenaHUTe pesynTaTy Npu perynpaxe
Ha npouecuTe e HeobX0AMMO Aia Ce Cna3BaT U3BECTHM YCIIOBWS NPW MHCTANMPaHETO W CBBHP3BAHETO Ha
koHTponepa. OCBeH TpaaNULMOHHUTE MEPKM 3a OTAEMNSHETO Ha CUrHana 1 3axpaHBaHeTo B pasnuyHuUTe
cnyyau TpsabBa fa ce B3emart W Apyru Mepku, 3a 4a Ce Hamanu BAUSHUETO Ha enekTpomarHutHute (EM) u
pagumoyectoTHuTe (PY) cMyLLeHns BbpXy paboTaTa Ha kKoHTponepa. AKO Ce NO3BOMM Ha HEXenaHu NikoBe
C BMCOKO HWBO M Marka NpOAbMKUTENHOCT Aa NPOHUKHAT B YCTPOMCTBOTO, LUYMbT Lie 6bae npeHeceH
B CUCTEMHITE NOTMYECKM CXEMU 1 MOXE HENpPaBUIHO [a Ce NpueMe KaTto NoneseH curHan v aa
npeau3smka NorpeLLHo enNCTBMe Ha cuctemata v Apyr HenpeaBuaeHu peakLmuu.

3.3.1. U3TOo4HMUM Ha WyM

LLUymMBT MOXe @ NPOHMKHE B KOHTpOMepa no 4 HaunHa:
- rarnBaHW4eH (enekTpuyecku);

- KanauuTMBEH (eNneKkTpoCTaTUYeH);

- VHOYKTUBEH (MarHuTeH);

- noneswm.

3.3.2. NpepnasBaHe OT LWWymoBe

/ma 2 meTopa 3a npefnasBaHe OT eNeKTPUYECKM LWyM Npu paboTa ¢ KoHTponepa.

[TbpBUAT METOZ € Aa Ce NOATUCHE LLyMa NPKU HEroBUS U3TOYHMK. ToN e Han-ePEKTUBHIS, HO U
Hal-TPYAHWS, 3aLL0TO A Ce OTKPUST BCUYKM NOTEHLMANHM M3TOYHULM Ha LIYM B CbOTBETHATA
MHAyCTpUanHa cpepa He e necHo. O6aye 1031 METOA € NocrneaHa Bb3MOXHOCT 3@ OHE3N U3BBHPELHM
CUTYyaLun, KbAeTo ApyruTe METOAM ca HeJoCTaTbUHU.

BropusT MeToZ € ia ce NpefoTBpaTH BIMSHUETO Ha LyMa BbpXY CUrHana v 3axpaHBaLlmTe NuHUK,
KOWTO Ca CBbP3aHM C KOHTpoNepa. ToBa Ce NOCTHra C pasfensHe 1 3aliuTa Ha Tean NHuM. Bbe BCuukm
Cry4am M30NMPaHETO Ha 3axpaHBaLLuTe NMHUM 1 (OUNTPUPaHETO ca HeobXoaMMM 3a HopMmanHaTa pabota
Ha yCTPOIACTBOTO.

3.3.3. Npenopbku 3a cBBbP3BaLM NPOBOAHULIN

- Bcsiko usnonasaHe Ha NpoBoaHULM TpsioBa Aa 6bae cbobpaseHo CbC CbOTBETHOTO MPUNOKEHME.

- [poBoaHuLM, KOUTO NpeHACAT GNM3KI MO TUN CUTHAMKM, MOTaT [a Ce ONakoBaT 3aedHo, HO ako
CUrHanuTe ca pasnuyHu, NPOBOAHMLMTE TpsbBa Ja Ce OTAENST 3a NpeAnassaHe oT KanaLuTUBHO 1
VHOYKTUBHO BRMSHUE.

- Korato TpsibBa aa ce NpekocsiT H1UBa C HEXENaHW curHanm, Tosa Tpsibea aa ce npasw noA brun 90 °©
1 Ha MakC/MarHo pascTosiHue.

- MpoBogHmMLK, MO KOUTO MPOTMYAT crabu curHanm, He TpsbBa 4a ce PasKIOHABAT NOA KOHTAKTOPM,
MOTOPY, FeHepaTopy, PaanonpesaBaTenu, KakTo U Nog4 NPOBOAHULM, MO KOMTO NPOTUYAT rofieMU TOKOBE,
KOWTO Ce BKIIOYBAT W U3KIHOYBAT.

- [la ce u3non3gat Hai-Masiko 12-KuUnHu M30nmMpaHu CTaHgapTHU NPOBOLHNLM 3a 3a3eMsiBaHe, KaTo
Ce 3aTsrat 34paBo.

- Bewykm expany TpsibBa [1a ce 3a3eMsIBaT Camo KbM eAVH Kpaii - 33 MpeanoumTaHe € To3u Ha KOHTporepa.

3.3.4. U3TOMHMUM Ha 3axpaHBaHe

IPpOMEHNMBOTOKOBUAT U3TOYHWK Ha 3axpaHBaHe 3a KOHTponepa Tpsibea Aa 6bAe C HanpexeHue n
YecToTa B NMOCOYEHUTE rpaHuLy. M3TOUHNKLT Ha 3axpaHBaHe TpsibBa Aa Obae He3aBMCUM OT fpyru
TOBapW, 0cobeHO KoraTo Ce 04aKBa Te Aa Ce MPeBKoYBaT.

Hanpumep, M3TOYHMKBT He TpsiOBa fa 3axpaHBa OLLe W KMMaTUYHM MHCTanaLmm, OCBETNEHME,
ABUraTenu v Apyrv Takuea yCTPOMCTBA, reHepupaLLy WwyM. 3a Aa ce nomyum enexkTpudecka nsonauns
(cpur. 3.8) e HeobxoaMMO oTAENEH TpaHchopmaTop.
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3.3.5. NoaTnckaHe Ha Wyma B U3TOYHUKA
B MHOro cryyau M3TOMHWULM Ha LLYM Ca CTapTepu Ha ABUraTeni, KOHTAKTOpK, peneTa u NpeBKoYBaLLm
MexaHuamu. B Tean cnyyan ce fobass efHa cxema, KOSTO Ce CbCTOW OT CbNPOTUBNEHME W KOHOEH3aTOp
unu (1) Bapuctop (MOB). Mo-gony Lue ce pasrneaar 2 cnyyast Ha KOPEKLMS - NPW MHAYKTUBHU HAMOTKM U
MpU KOHTaKTH.

WHAYKTUBHU HAMOTKU

3a nogTrckaHe Ha MpexoaHUTe NpoLecu ce npenopbysa nanonasaHeto Ha MOB. MOB ce cBbp3sa
napanesnHo Ha HamoTkaTa KOmKoTo ce Moxe no-6mm3o (cur. 3.9). Upes fobassHe Ha RC rpyna napanenHo
Ha MOB moxe fia ce OCbLUECTBM AOMbIHUTENHA 3awuTa. RC Bepurata ce CbCTOM OT CbNPOTUBIEHNE
220 Q v koHgeHsaTop 0,5 uF/ 1000 V. MowHoCTTa Ha CbNPOTMBIIEHMETO 3aBMCK OT HAMPEXEHNETO
Ha HamoTkaTa (Tabnuua 3.1).

Tabnuua 3.1
HanpexeHue Ha HamoTkaTa [V ] MowHocT Ha cbnpoTuBnexneTo [W ]
115 0,25
230 1
460 3
550 4

TpsbBa ga ce uma npen Bug, Ye npe3 RC rpynata npotuya ToK, KOATO MOXeE Aa Ce U34MUCIn Mo
topmynara:

Taka, npu nocoyeHuTe no-rope cronHocTv v npu U =230 V / 50 Hz, npe3 RC rpynata npotuya Tok
CbC CTONHOCT 35 MA.



KoHTakTu

KoraTo KOHTaKTLT NpekbCBa MHAYKTUBEH TOBAP, BbPXY TOBapa Ce oTrara rofisiMo Konm4ecTso
eHeprus. MOB 1 RC Bepurata B napanen ocurypsisat MACTo, KbA€ETO fja ce pascee Tasun eHeprus. Obave,
aKo M HMa, eHeprisTa MoXe a Cb3fafe BbpXy OTBOPEHNS KOHTAKT Abra. ToBa Lue npeanssuka
€NEKTPUYECKM LLUYM, KaKTO W ONACHOCT 3a KOHTaKTa.

3a fna ce oTCTpaHy abrata, napanenHo Ha KoHTakTa Moxe fa ce Bknioun RC Bepura (cpur. 3.10).
3a cxemn o 3 A n 300 V e kombuHaums ot 47 Q m 0,1 uF (1000 V). 3a Hanpexerus Hag 200 V Moxe
na ce nobasu napanenHo MOB 3a gonbnHuTenHa sawpTa.

dur. 3.10

Tps6Ba aa ce uMa npea By, Ye nopaav RC rpynata, npu OTBOPEH KOHTAKT BbB Bepurata npoTuya
MUHMMAaEH TOK 1 He Ce OCbLUECTBSABA ranBaHnyHo pasgensHe!.

B NOCTOSHHOTOKOBM CXeMM eHeprusiTa KOSITO LU Ce pasceiiBa, MOXe Aa Ce eNMMUHMPa Ypes NocTaBsHe
Ha voa (nocnefoBaTenHo Ha CbNpoTUBNEHME), NapanenHo Ha Tosapa. CTolHoCTTa Ha R Tpsiea aa e
no-Marka Ui paBHa Ha NoCTOSHHOTOKOBOTO CbPOTUBIIEHME HA MHAYKTUBHWS ToBap (cpur. 3.11).

DN

dwur. 3.11



4. NUUEB MNAHEN

JIneBumAT NaHen Ha KOHTporepa e nokasaH Ha ¢ur. 4.1.

5]

COMECO
1 - 4-pa3psineH CBETOANOAEH Aucnnen;
2,4, 5, 6 - MHOrO(YHKLIMOHANHM GYTOHM;
3 - CBETOAMOA MHAMLMPALL aBTOMATUYHWS PEXUM;
7 - CBETOANOAM NOKA3BALLM CLCTOSHUETO
RT390 /

Ha peneuHnTe nsxoau.

dur. 4.1

5. MIPUHLINMN HA OENCTBUE HA KOHTPOJIEPA

Bceku KoHTponep uma xapayepHo onpefeneHn BXofoBe 1 u3xoau. 3a HopManHata paboTa Ha ypega
e HeoDbxoaMmo onepaTopa Aa Ykaxe No KakbB Ha4MH BXOAOBETE BMUSAT HA N3XoauTe, T.e. TpsibBa
[a BbBe[le HeroBara BbTpeLuHaTa CTpyKTypa.

TNornyecki KOHTPONEPBT CE ChCTOM OT BXOAHW, (DYHKLMOHAIHM W U3X0LHM 6roKoBe.
VHopMaLMOHHUAT NOTOK Ce BIXKM CaMO B efHa NOCoKa OT BXOLHUTE KbM U3XoaHWTE 6riokoBe KaTo
Lienus Wi YacT OT HEro MoXe a MMHaBa npe3 yHKUMoHanHuTe 6nokose (cpur. 5.1).

CurHanute o1 gaTumumTe, NpeobpasysatenuTe v Apyri BbHLIHW YCTPOINCTBA MOCTLIBAT HA BXOAOBETE
Ha koHTponepa (, 1 ...y r1X). AKO BXxOAa € OT TUN TEPMOABOMKA MW TEPMOCHNPOTUBIEHME,
CUTHaMbT Ha 13XoAa Ha CbOTBETHUS BXoaeH Onok e uamepeHarta Temnepatypa. BxogHusat obxsat

€ TBbPAO 3aafeH. AKO BXOLa € NMHEeeH (HanpeXeHOoB UK TOKOB), TOraBa Ha 13xoAa Ha BXOAHUS Brok
LLie U3nese CcurHan nponopLMoHaneH Ha BXogHUs B 00XBaT 3agaeH ot onepatopa (Bux T. 8.3.2).

VHdopmauumsiTa 0T BXoAHUTe BroKOBe MOXeE AMPEKTHO Aa Ce NOAALe KbM 13XoaHUTe BrokoBe
(B TakbB Cryyait CbOTBETHUS 13x04 paboTy kKaTo Npenpeaasall) v Aa NPeTbpv U34MCITENHa
npepaboTka BbB hyHKUMOHANHUTE BrokoBe. Beekm OT Tax MOxe Aa M3MbiHsBa eaHa PyHKLUMS OT
Bb3MOXHUTE 13bpaHa oT onepatopa (Bux T. 9). He € Bb3MOXHO Aa Ce OCbLLECTBSABAT BbTPELLHM
00paTHM BpB3KM.

BXOOHWN OYHKLIMOHATHN N3XOOHU
- _BIIOKOBE _| - BJIOKOBE - _BIIOKOBE _|
oy T I O BTV O Y
BTN G T SR I
E o :_ : 2} — : [ :
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B 3aBMUCMMOCT OT TWNa Ha M3MBITHUTENHUS MEXaHU3bM MOXe Aa Ce u3bupa Braa Ha penenHuns naxopn
— ON/OFF, BpemenponopLyoHaneH 1 YeCTOTEH — 1 1a Ce 3afaBaT HeroBuTe napameTpu. Maxoaute
nony4yaBar MH(OpMaLKs OT PYHKUMOHAMHWUTE M BXOAHUTE BMOKOBE CamMo B aBTOMATUYEH PEXUM
(Bux T. 8.3.3). B pbyeH pexum Tasm Bpb3ka Ce NPeKbCBa.

KoHTponepbT nputexaa 3 yHKLUMOHaNHK HiuBa. OCHOBHOTO HUBO € paboTHOTO (BUX T. 8.2).
B Hero Ha aucnnes ce noka3sa HasHayeHaTa BenuymHa.

B KOH(MrypaLmMoHHOTO HUBO MOXE Aa Ce Bnese CaMo crief BKIOYBaHE Ha 3axpaHBaHeTo
(BMX T. 8.1). B Hero ce yka3Ba kou OT BXOLOBETE CE M3MON3BaT 1 koW He, 6post Ha (hyHKLMOHAMHMTE U
auenneitHuTe Bnokose.

HWBOTO HacTpoiika CNyxu 3a BbBEXAaHe Ha BbTPELLHaTa CTPYKTYpa U napamMeTpuTe Ha KoHTponepa
(Bux T. 8.3).

6. BbBEXXOAHE HA UHPOPMALIUA B KOHTPOJIEPA

6.1. BbBexaaHe Ha YncrieHa CTOMHOCT

3a BbBEXaaHETO Ha CTOMHOCTM Ha MapaMeTpuTe B perynatopa ce 13nonaea krnaeuarypata, a Ha
avcnnes ce Habnogasa NpoMeHsiHaTa CTOMHOCT.

3a pa3nuyHuTe NapameTpu CTOMHOCTUTE UM CE BbBEXAAT KaTo CE M3N0N3BaT pasnuyeH bpon
paspsam OT Aucnies.

[ocTbnHu ca camo pa3psauTe, KoMTo MoraT Aa ce npomeHsT. OcTaHanuTe ca 3araceHu. 3a Hskom
napameTpu € Bb3MOXHO 3a[jaBaHe MSICTOTO Ha eceTUyYHaTa Touka.

N36opbT Ha pa3psp cTasa ¢ ByToHa m. Mpu nocnesoBaTeNHOTO HaTUCKaHe Ha TO3u ByTOH ce
0bxoxaaT BCUUKM JOCTBIHI pa3psian Ha anucnnes kato u3bpaHus B MOMEHTa pa3psg mura. [MpomsHaTta

Ha NOKa3BaHOTO CbAbpXaHWE Ha pa3psaaa, KOETO MoXe Aa obae undhpa unm 3Hak, ctasa ¢ 6yTOHa o

(Gur. 6.1).

[Mapamembp
(BenuuuHa)
A

3anomHsaHe

dur. 6.1



Ako 3a napaMeTbpa e Bb3MOXHO 3afjaBaHe Ha MACTOTO Ha [JeceTuyHaTa Touka, Cred Hai-cTaplLums
pa3psg npy HaTUCKaHeTo Ha ByToHa m ce nosiessa § § H _s . MacToTo Ha ToukaTa ce NpoMeHs ¢
ByToHa m KaTo MOXe [ja 3aema nonoxeHusTa Ha qur. 6.2.

3anomMHsiHe Ha MSICTOTO CTaBa C .
Taka 3a napameTbp C MakCUManeH Auana3oH Ha NpUeEMaHUTE CTOMHOCTU MOXeE Aa Ce BbBeae
CTOWMHOCT B €MH OT crneaHuTe 4 noaananasoHa;

4999 .. 999%;
49595 .. 9955
49599 .. 9955
15595 .. 8555

CTOMHOCTUTE Ha HAKOM napameTpy ce M3MEHAT B AMana3oH Nno-mabK 0T MakCUManHmns. Ako
onepaTtopa ce onviTa Aa BbBeae CTOMHOCT M3BBH 06XxBaTa, TO T Ce MrHopupa kato ce 1snmncea ropHaTa
rpaHuua, ako CTOVHOCTTa € Mo-ronsiMa OT Hesl unu AornHata rpaHula, ako CTOHOCTTa € Mo-Marka oT Hesl.

3a 0Tka3 oT HanpaBeHaTa KOpeKLMs Ha CTOMHOCTTa Ha NapameTbpa ce u3nonasa 6yToHa !
CTOMHOCTUTE Ha HAKOM MapaMeTpn He MOraT Aia Ce MPOMEHST B aBTOMaTUYeH pexuvm. B To3un cnyyan
MOXe caMo Aa Ce NpoBepsT. TOBa CTaBa Mo CregHNs HauuH. MNpu M3nucBaHe Ha UMETO Ha napameTbpa

ce HaTucka ByToHa {a CIefl KOeTO Ha WCNest Ce U3NUCBa CTOMHOCTTA Ha NapameTbpa. Thit kaTo e
3abpaHeHa HeliHaTa KOPEKLVS He MUTa HUTO eMH OT paspsiauTe. BpbliaHeTo Hasag cTaBa ¢ | .

MPUMEP 6.1
Tps6Ba aa ce BbBeae croiHocTTa - 2 1.
Ha aucnnes e usnucawo [ [ 1117, kato Mura Hai-necHust paspsia. ToBa cTaBsa CbC CrieaHNTe AeNCTBIS:

- Hatucka ce 2 mbTu ByToHa @ 3anoyBa fa Mura BTOpUst paspsig OT NSIBO Ha ASICHO.
- Hatucka ce E ABa mbTu. Ha aucnnes ce nosissiea [ 2 1117 .

- Hatucka ce @ 3anoysa aa Mura Hai-CTapLMsT paspsa.

- Hatucka ce E [ECET MbTK, T.. 40 NOSIBSBAHE HA - B Hail-CTapLUMs pa3psa.

- Taka BbBefeHaTa croitHocT - 2 117 ce notebpxaasa ¢ [ O).

MPUMEP 6.2
TpsiGsa aa ce BbBeae cToitHocTTa [ it |,
Ha aucnnes e usnucaro [ 1111, kato Mura Hait-aecHns paspsa. ToBa CTaBa CbC CriegHuTe AeACTBUS:

- Hatucka ce 6yToHa E. Ha muenines ce nosissiga [J 1111 |
- Hatucka ce m 4eTMPU MbTH, CIef KOeTo Ha aucnries ce nosieasa 5 5 H . Cren owe eaHo

HaTuCKaHe Ha m - H B - F. Taka Toukata ce Hamvpa MexXay NPeAnocneaHns 1 nocneaHms
paspsg.
- N3BpaHoTO MACTO Ha fleceTyHaTa Touka ce MOTBbPXaBa C @ Ha avcnnes ce nosisssa [ 1 11 |-
- Taka BbBE[ieHaTa CTOVHOCT Ha NapameTbpa ce noTebpxaasa ¢ [,



6.2. BbBeXxxaaHe Ha MMe Ha BbTpeLueH 6ok

B koHTporepa RT390 nog BbTpelueH Grok ce pas3bupat BxofoseTe (cumena, T, O 1, ..)n
(hyHKLoHanHuTe Gnokose (c umeHa F I, F 1 |, ...). BbBexaaHeTo Ha Teau UMeHa ce Hanara npu
yka3BaHe Ha BbTpeluHaTa (hyHKUMOHamMHa CTPyKTypa Ha KOHTponepa.

Ako He e BbBEEHO UMe Ha BnoK, Ha AUCNIes Mra  OT CbOBLYEHNETO A ok . Mpn HaTuckaHe

Ha GyToHa E ce usnucea, {117. Mpy BTOPO HaTuCKaHe Ha E -FO0.Nputpeto— gk UTH.
Mo TO31 HaYMH Ce CMEHs TUNA Ha BbTPELLHUS BrokK.

3a aa ce cmeHn Homepa Ha n3bpanus Tun 6rok e HeobxoauMo Tol Aa Ce BbBEAE B Hal-AeCHUTE
2 paspsiaa npu HoMepa no-ronemu 0T 9 Unu B Hail-geCHUs — NPy Homepa 0 9 BKNKUMTENHO. 1360pBbT

Ha XenaHus paspsy 3a NpoMeHsiHe cTasa ¢ GyToHa @ Mpy n360op Ha Halt-NeBust paspsia, B HETo ce
nosiesiea - . Herosoto npemaxsaHe ctaea ¢ |4 kaTo akTMBEH 3a NPOMAHA CTaBa Hait-AeCHNA paspsia.

3a 0Tka3 OT HanpaBeHaTa KopekUms Ha UMeTo Ha 6noka ce u3nonasa 6yToHa B,
B'bBe)KAaHeTO U KOopekuuaTa Ha uMe Ha 610K e Bb3MOXHa camo B PBbYEH pexum.

NPUMEP 6.3

[a ce BbBee - F {3, ako Ha aucnnes e U3nucaHo g k
ToBa cTaBa CbC CreAHUTE AENCTBUS:

- Hatucka ce 2 mbTv GyToHa L4 kaTo Ha avcnnes ce uanncsa = 7 v mura byksata f .

- Hatucka ce 6yToHa m. B Hai-neBus paspsa ce nosissisa -, KOWTo Mura. lpu BTOpo HaTuUCKaHe
Ha Cblyns ByTOH aKTWBHWS pa3psia CTaBa Halt-4eCHUAT.

- Hatucka ce 3 mbTv 6yToHa L4, T.e. 0o nosiesiBaHe Ha uydpara 3.
- AkTuBMpa ce cnefpalms paspsig ¢ HatuckaHe Ha (4.
- Hatucka ce L2 kaTo ce nosissisa 1 8 akTBHUA paspsf.

- Taka BbBEAEHOTO UMe Ha 6rok - F | 3 ce 3anomHst ¢

7. PEXUMU HA PABOTA
RT390 pabotu B eauH ot gBata pexuma — PbYEH unu ABTOMATUYEH.

7.1 PbYeH pexum

B 1031 pexum cBeToaMOabT Ha byToHa ! He cBeTW.
B pbueH pexum onepatopbT MOXeE a 3aaBa CTOMHOCTTa Ha uaxogute (B T. 8.3.1).

7.2 ABTOMaTUYEH pexXum

BuayarHo aBTOMaTUYHUST PEXUM Ce pa3no3Hasa Mo CBETEHETO Ha CBeToaMoaa Ha ByToHa :

B aBTOMATIYEH PEXUM CHCTOSIHMETO HA M3XOAUTE 3aBUCK OT BbBEAEHaTa CTPYKTYpa, napaMeTpuTe
Ha (DyHKLMMUTE U BXOJHUTE CUTHAMM.

Mpu NpemuHaBaHe B aBTOMATUYEH PEXUM 3a KPATKO BpeMe ce nosiesisa choblieHneTo - F 5+ kato
ce TecTBa BbBefeHaTa OT onepatopa CTpykTypa. Mpy rpeluHa CTpykTypa ce cbobLiasa ¢ - Uin
L ooP (BuxT. 8.34)

Ako BbBefieHaTa CTPYKTypa 31CKkBa BpeMe 3a U3UMCTIEHUE NO-TONSIMO OT TaKTa Ha AUCKpeTU3aLMS,
Ha aucnnes ce nosiesiea choblueHueTo F - 11 (Bux 1. 8.3.4).

7.3 MNpeBKNOYBaHe MeXAay pexnmmure

MpeM1HaBaHETO OT eAUHUS PEXMM B pyrust B paboTHO HUBO CTaBa ¢ GyToHa ! a npu BKMioYBaHe
Ha 3axpaHBaHeTo ypeabT Npofgbikasa Aa paboTv B pexuma, B KOUTO e 61N Npy U3KIioYBaHE, ako He ce
Brie3e B HUBO KOHGHUrypaLus.
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7.4 Be3ynapHo npeBKNOYBaHe MeXAY PeXnMmuTe

Mpw n3nonasaxe Ha dyHkumsaTa MAL e npeasraeHo 6e3ynapHo NpeMuHaBaHe B aBTOMATUYEH
pexuM, T.e. MbPBOHAYArHO yNpaBneHNeTo 3anoysa OT CTONHOCTTA Ha PbyHOTO (BUX T. 9.2). [lageHa e
CBLLO Taka Bb3MOXHOCT Ha onepaTopa Aa 3ano4He PbYHOTO yrpaBfieHne OT nocneaHaTa CTOMHOCT
Ha ynpaBneH1eTo B aBTOMaTUYHIS pexium. [pyroto Heobxoanmo ycrnosue 3a 6e3ygapHo NpeBknoYBaHe
e rpeLukaTa B cucTeMarta Ja € Hyna, T.e. perynvpaHata BenuuuHa Ja e paBHa Ha 3agaHneTo. Tosa
TpsibBa fja Ce OCUrypu OT onepaTtopa KaTo NpeBKIoYBaHETO TPsIOBa a CTaHe B NOLXOAALLMS MOMEHT.

7.5 Cton komaHpa
Mpu HeobxoanUmocT oT 6bP30 HynupaHe Ha yNpaBnABALYMTE CUTHANM (MI3XOAMUTE) MO BCAKO BpeMe

Ha paboTa Cce HaTucka 1 3agbpxa byToHa . KaTo ypeaa 0cTaBa B PbUEH PEXUM.

8. PYHKUMOHAITHN HUBA

KoHTponepbT nputexasa 3 OyHKUMOHAMNHN HUBA. HauMHBT Ha Bn3aHe B TAX € AaAeH Ha dur. 8.1.

BkntouBaHe Ha
3axpaHBaHETO

‘ BbTpewHn TectoBe ‘

(amnarHocTuka)

Hatuc-
HaT OyTOH

HE
A

KoHdourypaumoHHo
HUBO
(OCHOBHO MeHI0)

\ 4

PaboTtHo HMBO

Huneo
HacTpownka
(OCHOBHO M€EHI0)

.VIJ'IVI@

dowr. 8.1

8.1. KoHcurypaumoHHO HUBO

B koHd1rypaLMOHHOTO HUBO Ce yKa3Ba KoW OT BXO[0BETE CE U3Mon3sar, Gposi Ha (pyHKLMOHaNH!Te
W auCnneiHuTe GrokoBe.

B HMBOTO Ce BNnmM3a cref BKITOYBaHe Ha 3axpaHBaHETO Npu HaTUCHaT 6)’TOH ! KaTo Ha aucnnea

ce nanueea £ g F . MpeMrHaBaHeTo B cucTemara OT NOAMEHIOTa CTaBa C @ (Gour. 8.2). ToBa HMBO
cbabpxa 3 nogmeriota—, P hL c nd5P.
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B noamerioTata ce Brmaa ¢ | ] a ABWKEHNETO B TsiX CTaBa C W. BpblLuaHeTo 06paTHO B MPeAMLLHOTO
NOAMEHIO CTaBa ¢ E. MoaMeHIoTo , A F' cryxu 3a feduHUpaHe Ha U3Non3BaeMoCTTa Ha BXOLOBETE.
BrinaaHeTo B TOBa NOAMEHI0 cTaBa ¢ | . MosiBsiBa Ce CMICHK Ha BXOAOBETE Ha ypera. MpuMepHo

3a2Bxofa, mil W, n | Kato M3Bopa Ha eauH oT Tsx cTaBa ¢ (). Ha ancnnes ce nokasea |f 5 F

NPV paspelLeH Unk 4 o = Npu 3abpaHeH 3a M3nonasaHe BxoA. AnTepHaTiBHaTa cMsiHa cTasa ¢ (4,

N36opbT ce noTBbpKAABa C .
TpsibBa fa ce uma npef BUA, Ye BXOJOBETE KOUTO He Ce 13non3sat Tpsibea a ce 3abpaHsT.

B npoTtuBeH criyyait Npu HECBbP3aH BXOA Ha AUCTNEst MUra HEMPEKbCHATO, ako He Ce HaTUCHE BYTOH,

cboblyenneto, . F cnegsaHo oT HoMepa Ha Bxoaa. 1o TakbB HaumMH ce cbobliasa Ha onepaTtopa

33 HEM3NPaBHOCT BbB BepuraTa Ha fatynka (npeobpasyBatens), Npu KOETO BXOQHUAT CUrHan 1snuaa

M3BBH YKa3aHWs nanasoH.

Cnep Brn3aHe B MOAMEHIOTO |1 - ¢C @ ce u3nucBa 6pos Ha u3nonasanuTe yHKLMOHANHM
Briokose. Tolh MOXe [ia Ce NPOMEHs B 3aBUCUMOCT OT U3rpaxzaaHata cTpyktypa (Bux T. 6.1). Bposit
Ha ykasaHuTe TyK (hyHKLMOHaNHU Briokose Moxe Aa 6bae No-ronsm oT U3NoN3BaHUTE B U3rpageHata
OT oneparopa CTpyKTypa.

Ako 6posi Ha (hyHKLMOHanHUTE BIOKOBE Ce YBENWYM, TO BbBEAEHaTa Npeau Toea CTPYKTypa ce
3anassa, a ako Ce Hamanw - CTpyKTypaTa ce U3TpuBa.

MopoGHo Ha noameHtoTo | 1 -, B noameHioto of 5 F' ce ykasea 6pos Ha xenanute "aucnnen’, T.e.
Opost Ha HabngaBaHUTe BENWMYNHY (CUrHanu) B paboTHO HUBO (BUX T. 8.2).

Axko Bpost Ha aucnneitHuTe GrIokoBe ce Hamanu 1 B paboTHO HMBO € aKTUBEH "gucnneir” ¢ Homep
MO-TONSAM OT Bb3MOXHUS, akTUBEH cTaBa o I I

8.2. PaboTHO HUBO
[Mpy BKMIOYBaAHE Ha 3aXpaHBAHETO KOHTPONEPHT Ce YCTaHOBsBa B paboTHO HMBO (chur. 8.1), ako He e
HaTUCHAaT 6yTOHa ! PexumbT Moxe aa 6'bﬂ,e pbYeH nnu aBToMat4eH B 3aBUCUMOCT OT CbCTOAHNETO

npean ukntoyBaHe. B ToBa HUBO C NOCNefoBaTENHO HAaTUCKaHe Ha GyToHa @ Ce CMeHsT "aucnneunte”,
T.e. BeNuunHUTE 13bpaHu 3a HabntoaeHne (Bux T. 8.3.6). MimeTo Ha HabntogaBaHaTa B MOMEHTa

BEMMUMHA (BXOZEH UNU (hyHKLMOHaNeH Grok) MOXe Aa Ce NPOBEpU C HaTUCKaHe U 3abpxaHe Ha
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AKo HSIKOI BXOfIEH CUTHan 13nese 3BbH 0bxBaTa unu ce 13rybu HopmanHata Bpbaka ¢ AaTyuka unm
APYro BBHLLHO YCTPOINCTBO, peakLnaTa Ha KOHTponepa, Npu He HaMeca Ha onepaTopa, e Criopes
HabnioaaBaHaTa B MOMEHTa BENMYMHa:
® npu HabnoAeHUe Ha BXOAa M3NA3BN OT 00XBaTa - 3@ HAKOMKO CEKYHAW Ha AvCTNes Mura JornHata
NN ropHaTa CTOMHOCT Ha 00XBaTa B 3aBUCMMOCT OT BXO[HWSA CUTHar, CMed KOeTo 3anoyea Aa Mura
cboblLeHneTo ; m P'X, KbAeTO X € HoMepa Ha BXofa 13Ns3bil U3BbH 06xBaTa.

* Mpyu HabGnofeHne Ha chyHKLMOHaneH 6ok y4acTBall B €AMH U CbLUM KOHTYP 3aeAHO C BXoAa
U3NA3bN U3BBLH 06XBaTa - 33 HAKOMKO CEKYHAM Ha AUCNNes MUra U3HMCreHaTa CTOMHOCT Ha u3xoaa
Ha dyHKLMOHanHs 6ok Ha 6a3aTta Ha rpaHuyHaTa CTOMHOCT Ha BXOAA, CMef KOeTO 3anoyBa Ja Mura
CcbobLLeHneTo ) m F'X, KbAeTO X € HoMepa Ha BXoJa U3Ns3bi U3BbH 0bXxBaTa.

* npu HabnoaeHue Ha Apyr BxoA Unu dyHKLMOHaneH 6nok cBbp3aH ¢ ApYrv BXOA0BE, YNNTO
BXO[JHW CUTHanu ca B 06XBaTHTe - Crief} HAKONKO CEeKyHAM 3arnoyBa fia Mura choblyerneto ; A F'x,
KbeTO X & HOMepa Ha BXOfa M3ns3bi U3BbH obxBaTa.

Mpy HaTuckaHe Ha GyTOH CHOBLLEHMETO , [ X ce NOATMCKA 38 HSKOMKO CeKyHAV kaTo ce Noka3sa
n3bpaHaTa BennynHa 1 ce AaBa Bb3MOXHOCT Ha OnepaTopa Aa BNn3a BbB BCUYKM MEHIOTA HA HUBOTO
HacTpolika Oe3 3Ha4yeHMe Ha CbCTOSHUETO Ha BXOAOBETE.

W3xopmuTe CBBP3aHM NOMMYECKM C BXOAA M3NA3BN OT 00XBaTa ce AeakTuBUpar (penertara ce
W3KMIOYBAT, a aHaNoroBUTE U3XOAU NpueMart cToitHocT '0' 3a obxeata | g..H, -BuXT.8.3.3).

8.3. HuBo HacTpoumka

Mpu HaTuCKaHe Ha ByToHa E Ce npem1HaBa oT paboTHO B OCHOBHOTO MEHIO Ha HWBO HACTpOliKa
(pur. 8.3). ToBa HMBO Ce CHCTOM OT OCHOBHO MEHIO M MHOXECTBO NOAMEHIOTA.
KoHuenumsTa 3a gBMKEHME B NOAMEHIOTaTa Ha HUBO HAaCTPOliKa e cne.qHaTa B OCHOBHOTO

MEHI Ha HUBOTO Hachom(a ce Bnu3ac 6yTOHa W n3nusa ot Hero ¢ unnm
B nogmeHtoTaTa ce Bnusa ¢ ,a ABVI)KEHMeTO B TAX CTaBa C {—] BpbuaHeTto OGPaTHO
B NpeAnWHOTO NOAMEHI0 CTaBa C . OT BCAKO NOAMEHI0 Ha HUBOTO HacTpoMnKa onepaTopbT

MOXe fa ce BbpHe B pabOTHO HUBO ¢ OyTOHa ! Hait-BbTpewwH1Te NogMeH0Ta 3aBbpLUIBAT

C BbBeXAaHe Unu NnpoBepka Ha CTOWHOCT UMK UMe Ha (pyHKLMOHaNEeH unu BxoaeH 6nok.
MoaMEHIOTO - | - Ce W3non3ea Npy BbBEXAaHe Ha PbYHOTO YNpaBNieHue (B PbYEH PEXIM) Ui

HabnlofieHMe Ha CTOMHOCTUTE Ha M3XOLNTE Ha (hyHKLMOHaANHUTe BMOKOBE (B aBTOMATUYEH PEXIM).
MopomeHioTo , P cnyxu 3a ykassaHe (Mpu NIMHEAHUTE aHanoroBy BXOZOBE) UNK NMpoBepka

(Npv BxopOBETE TN TEPMOCHIPOTUBIEHME, TEPMOABOIIKA) HA 0bXBaTa Ha BxogoBeTe (BUX T. 8.3.2).
MOAMEHIOTO oy £ CNYXM 3a yKka3BaHe Ha TUMa Ha U3XOAMUTE U TEXHUTE NapameTpy (Bux T. 8.3.3)
BbBexaaHeTo Ha BbTpeLLHaTa CTPYKTypa Ha KOHTpOrepa U HoMepaTa Ha U3MbIHABaHUTE (YHKLAM

OT (pyHKUMOHANHUTe BriokoBe cTaBa B noameHioTo 5 - (Bux 1. 8.3.4).
B nogmenioto F'H - ce 3agaBart napameTpuTe Ha U3Mon3BaHUTe (yHKLMM (BUX T. 8.3.5).
3ajaBaHeTo Ha BENWYMHUTE 3a HabnoaeHe B paBoTHO HMBO cTaBa B NogMeHioTo 4 5 P (Bux 1. 8.3.6).
Mpu nHcTanupaHa onums 'CepreH MHTEpAeiic' cTaBa AOCTLNHO NoaMeHoTo 5 -, (Bux T. 8.3.7).
WHdpopmauys 3a cothTyepHaTa Bepeusi, 6post Ha JOCTLMHUTE 33 NOTPEBUTENS PYHKLMOHAMHN

Gnokose, "aucnnen”, dyHKUMN 1 haGpr4YHUA HOMep ce Momnyyasa B NOAMEHITO , ~F o (BUX T. 8.3.8).
Ako onepaTtopa He HaTucHe ByTOH onpeaeneHo BpeMe, HaMUPaiiKki CE B HUBO HACTpOWka, TO

KOHTPONEPBT NpeMMHaBa B paboTHO HUBO.
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8.3.1.MoameHto c Fr
MOAMEHIOTO [ | ~ VMa PaaNnuHO 3HaYeHe B 3aBUCUMOCT OT PEXMMA Ha KOHTpOnepa. B noaMeHioTo

Ce B13a C HaTUCKaHe Ha @ B pbyeH pexum ce 3afaBa CTONHOCTTA Ha MHOPMALMOHHNS NapamMeTbp
3a BCEeKM 13xop (Bux T. 8.3.3). Mo TO3M HauMH Ce 0CbLLECTBABA PBYHOTO yrpaBneHue Ha obekta unm

npenasaHe Ha MHChOPMaLMs KbM APYro BBHLLHO YCTPOCTBO. C NOCrefoBaTeNHOTO HaTUCKaHe Ha m
ce 06X0XaaT BCUYKM M3XO[M KaTo Ce U3NUCBAT TeXHUTE MMeHa (MPUMEPHO Mpu 3 u3xoda i, s { i d).

C nomowyta Ha @ ce u3bupa eamH OT U3X0AMTE, YUATO CTOMHOCT LLe Ce NPpoMeHs (BUX T. 6.1).
B aBTOMaTUuEH peXuM MoraT Aa ce HabnoaaBaT CTOMHOCTUTE Ha M3XOANTE Ha (YHKLMOHaNHNTE

Brnokose. C nocneaoBaTenHoTo HaTUCKaHe Ha m ce 0bXoxaaT BCUYKM KaTo Ce M3NUCBAT TEXHUTE

“MeHa (MpumepHo npu 5 coyHkumoHankm 6noka - F DI, F I 1, .., F 1Y). WsBopbT cTasa ¢ @

Ha aucnres ce nokassa CTOMHOCTTA Ha U3xofa Ha u3GpaHus Bnok. AKo (yHKLMOHaNHNA GOk e CBbp3aH
FOTMYECKM C BXO M3Ns3bi oT o6xBara, To HabniogasaHaTa cToiHocT mura. TpsibBea 4a ce uMa npeg Bug,
4e CTOIHOCTTA He Ce OMpecHsIBa AMHAMUYHO Ha Aucnes.

8.3.2. NogmeHo , AP

MopomeHioTo , P ce U3non3ea 3a KOH(UrypupaHe Ha NuHeiiHUTe aHanorosy BXofoBe uUnu pH
BX0A. 3a BCeKM evH aHarnoroB BX0Z ce 3aAaBa A0NHa M ropHa rpaHuua Ha obxeata, a 3a BXxofoBeTe
33 TEPMOCBHNPOTUBIEHMS, TEPMOZBOMKI MOraT Camo [ia ce YeTaT (He Morart Aa ce 3agasart). Ha cwr. 8.4
€ [lafeH Bua Ha NofMeHIoTaTa Npy Hannyve Ha 2 aHanoroeu Bxoaa.

our. 8.4a nokasea npoLeaypara 3a kanubpupate Ha pH Bxog. MoameHtoto P H | uanckea ga ce
nocouu Broka 3a u3mepBaHe Ha TemnepaTtypata 3a KOMMeHcaLms Ha M3MepBaHeTo Ha pH.
B nogmeniotata P H | n P H ' ce 3agaBat cboTBETHUTE CTOMHOCTM Ha GydhepHuTe pasTeopw,
13Mon3BaHu 3a kanubposkaTa (B ykasaHus peg).

C byToHa m ce u3bupa eauH OT BXOAOBETE, Ha KOWTO LLe Ce 3aAaBa Unu npoeepsiBa obxaara.

[Mpy NUHEHUTe BXOJOBE CE 3aAaBaT ropHa M A0NHa rpaHuLa Ha obxBaTa CbOTBETCTBALL, HA aHANOroBKS
curHan. MpumepHo, nNpu aHanoros BxoA 4...20 mA, onepatopbT MOXe Aa 3agaae Ha 4 mA aa cboTBeTCTBa
"100' (3a noTpebuTEns Moxe aa o3Hayasa npumepHo 100 kPa) upes napameTspa | o, @ Ha 20 mA - 200"
ypes napameTbpa H, . Taka, BbB BbTpeLLHaTa CTPYKTYpa Ha KOHTponepa ce paboTu ¢ obxeata 100...200.

Mpu BXOZIOBE OT TUN TEPMOABOIKA UMK TEPMOCHLNPOTUBNEHNE NapamMeTpuTe | o W H, ca TBbpao
3a/lafieHn OT NPOM3BOANTENS U He Ce HacTpoiieaT. MpuMepHo, 3a TepmoaBoitka Tun "K" | o =-270 °C,
aHi=1370°C.

8.3.3. MoameHio gyt

B ToBa nosiMeHI0 cTaBa koHUrypupaHe Ha uaxogute. MogMEHIOTO ChAbp)Ka CIUCHK HA XapayepHuTe
13xoay Ha ypesa (3a 6pos, TMna u HoMepaumsTa Ha xapayepHUTe U3XOAM BUX KOHUrypaLMOHHaTa
kapra). MpumMepHo, Npu 3 M3X0Aa CIUCHKBLT € CeaHnst: |y i, oy | Wy 2. Mpyu 13Bop Ha eauH ot Tax

¢ (U] ce Brv3a B noameHo, B KOETO Ce BLBEXAAT HEroBUTE napameTpu.

Wwma 2 xapayepHo onpepeneHn OCHOBHYM TMNa - aHaNIOroB U perieeH.

3a BCeK aHaroroB U3X0A Ce 3afiaBaT 2 napameTspa: | o M H, . Ypes napameTsbpa | o ce 3anaBa
[J0NHaTa CTOMHOCT, a C H, - ropHaTa CTOMHOCT Ha 06XxBaTa, KOMTO Ha 3xoda ce TpaHchopMupa NUHERHO
B @HaIoroB cUrHar.

Taka HanpuMep, Npu TokoB u3xof 4...20 mA 3a | o Moxe aa ce 3anape '0',a3a H, -'100". Toraa
npu cToiHocT ‘50" Ha u3xopa e manese 12 mA.

3a BCeky peneeH U3Xo[ MbPBO Ce 3a4aBa oT onepatopa napametspa = Y P F (tun), koiito ce
136upa B 3aBUCUMOCT OT BIAA HA BLHLUHOTO YCTPOCTBO (M3MbIHUTENHUS MEXAHU3bM).

TuNbT Ha M3x0Ha MOXeE Aa Ce CMEHs CaMo B PbU€EH PEXUM.

Tun 0 ce xapakTepuanpa kato pene. lpu curHan no-mambK Ui paseH Ha '0' U3xo[HoTo perne e
U3KIMIOYNIO (KaKTO CbCTOSIHUETO NPY U3KIKOYEH Ypea), a Npu curHan no-ronsm ot '0' e BKIUMO.
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Bcekv eguH OT peneitHnTe M3XO4M MOXe [a Ce U3M0NI3Ba 3a N3BEXOaHe Ha MMMYNICHO MOLyNvpaH
curHan cbe cBoboAHO HacTpoiiBaHK napameTpu. Toea ca Tunose 1, 2, 3 u 4. Beekw Bua mogynaums ce
XapakTepuanpa ¢ MHOPMaLMOHEH (M34NCTIIEM) NapameThbp, KOUTO NpuemMa CTOMHOCTH OT onpeaerneH
06xsaTt. OTNpaBeHNAT KbM TO3M U3XOZ CUTHan OT BbTPELUHAaTa CTPYKTYpa, kaTo NPOLIEHT OT TO3W 06XBar,
onpefens CTONHOCTTa Ha U3HMCIABAHUA NapameTbp. Tean TUNOBE U3XOAM, TEXHWUTE NapameTpy u
obxsatu ca gagenu B Tabnuua 8.1.

lMeproabT Ha BpeMenponopLMOHanHUs U3X0[ MOXe Aa Ce U3MeHs cbe cTbrka 0,5 s. Ako Tpsbea Aa
Ce U3BezE UMMYNC No-Marbk OT YkasaHusi B f & Ha BPEMENpONOpLVOHaNHIS U3X0f, TO TOW HE Ce U3BEXaa.

Axo Ha n3xopa TpsibBa ja M3nese YecToTa no-marska oT ykasaHata B o &, Npi YECTOTHUTE U3XOaM,
TO Ce u3Bexaa Hyna.

Tabnuua 8.1
Tvn Ha vsxopa || M34MCRREM | o6y par HacTpoiiBaem napameTsp O6xBat
napameTsbp

1 (Bpeme- KoedpuupenT [ 0 ... 100 % || Mepwon - £ 05.. 128s
nponopuuoHaneH) || Ha 3ambneaHe MuH. WipmrHa Ha umnynca - 4 h 0.. 10s
2 (YecToTHO- KoedpmumeHT Ha sambnsaHe - - o £ F | 0 ... 100 %
nporopLuoHaneH || Yectora 0..fmax | Makc. yectora (frax)- F - E 9 0...240 Hz
in l) MbpTBa 30Ha - 4 0 1Hz
3 (YecToTHO- WnpuHa Ha umnynca - P LI 5 0..134s
nponopuuoHaneH || Yectota 0...frax | MakcumanHa yectota (fnax)- F - £9 | 0... 240 Hz
™n ll) MbpTBa 30Ha - o 0.. 1Hz
4 (YectoTHo- WnpuHa Ha naysaTa - P LIS 0..134s
nporopLuoHaneH || Yectora 0..fmax | Makcumanua yectota (fra)- F ~F9 | 0...240 Hz
in 1) MbpTBa 30Ha - 0 1Hz

Mpumep 8.1.
[la ce KoHUrypupa KOHTPOMEp C 2 peneittn 3xoaa (. ij vy |) No creaHns HaunH:
il -n 0 (pene); o | - Tvn 1 (BpemenponopLyoHaneH nsxon ).

ToBa cTaBa Mo CrNeaHUst HaunH:

- B noameHioTo oy £ ce Bnmsa ¢ .
- MokasaHNAT Ha ancnres uaxop o [ ce nbupa c .
- Ha aucnnes ce usnucea £ Y P £ . 3a npomsana ce HaTucka .

- BoBexpa ce '0' (Bux 7. 6.1) kaTo Ce NOTBLPXAABA C U,
- Crief HaTUckaHe Ha L2 u crief ToBa Ha @ Ha [mcnnes ce uanueea oy |.

- Toav n3xop ce usbumpa c [~J.
- Ha aucnnes ce usnucea = Y P F . 3a cmaHa Ha Tvna ce HaT1cKa .
- BuBexpa ce '1' (BpemenponopLmoHaneH) 1 ce noTBbPXaasa ¢ {a

- 3a TO3M TUN M3XOA Ce BbBExXaaT 2 napameTbpa. C HaTUCKaHe Ha @ Ha oucnnest ce nosiessa
c F (nepvoa Ha BpemenponopLyoHanHms uaxoa). C [a Ce BMN3a B PEXMM 3a HACTPOIKa Ha To3u

napameTbp. BbBeaeHaTa CTOMHOCT ce NoTebpkaasa ¢ [ ).
- 3a BbBEX/aHe Ha BTOPUSi NapameThbp (MUHAMANEH UMNYNC) Ce HaTucKa @ KaTo Ha aucnnest
ce NosiBsIBa UMETO Ha NapameTbpa b . 3a NPoMsHa Ha CTOMHOCTTa ce HaTucka (=) 1 BuBexaa
HOBaTa CTOMHOCT. T ce noTBbpKaasa ¢ 0.
- Hatucka ce 2 mbtu E W Ce W3N13a B MOAMEHI0 g 1y k.
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8.3.4.MoameHto §F

Upes nogmeHioTo 5 | - ce n3BbpLLBa KOH(UrypHpaHe Ha BbTpeluHaTa (hyHKLMOHaNHa CTpyKTypa
Ha KoHTponepa. M3bupat ce Bpbak1Te MeXay BXOAOBETE, M3X0AUTE 1 yHKUMOHanHUTe BriokoBe.
o TO31 Ha4WH Ce ynpaBnsBa U34YUCIIUTENHUS NPOLIEC B KOHTpONEpa.

Ha chur. 8.5 e nokasaHo CbabpXaHUeTo Ha NogMeHKTaTa Npu 2 u3xoaa u 3 (hyHKUMOHamNHKM 6roka.

——

n

cdur. 8.5

Mpv BnnsareTo B noameHoto 5 F - ¢ 2] onepatopbT onpeaens Bpb3kuTe Ha U3X0ANUTE U
byHKLMOHaNHUTE BrokoBe 13BMpalikv BCeKM €A OT crichka ¢ (2

3a BCek euH oT uaxoauTe (1, oy |, ...) cneq HaTuckaHe Ha MOXe Aa ce 3aJaae Bpb3ka
C (hyHKLMOHaneH unu BxogeH brok. 3a BbBeXaaHe Me Ha Brok BUX T. 6.2. AKO AafieH U3Xof Ce CBbpXe
OVPEKTHO KbM BXOZ, TO TOI CTaBa npenpeaasaly. Maxoaute, KOMTO He ce M3Non3Bat ce KoHGUrypupart
Cnok-

Crnep ykasBaHe Ha BPb3KUTE HA U3XOAWUTE CrieaBa ykasBaHe Ha BPb3KUTE Ha (hyHKLMOHanHUTe Brokose.
Te morat a umat Bpb3ka ¢ Apyr (yHKUMOHaneH 6nok unu exoaeH 6nok. Cnep u3bopa Ha CbOTBETHUSA

(hyHKLMOHaneH 6ok ¢ U] ce sapasa HOMepa Ha OyHKLMSTa, KOSITO LLE CE M3MbITHSBA B MOAMEHIOTO

F L (Bux T. 9). Bcekn dyHKLMOHANEH 6ok MOXe 4a U3MbIHABA pasnuyHa (yHKLMS KaTo B
3aBMCUMOCT OT Hesl MOXe Aa Ma eauH Uiu Hkorko Bxoga. Mpn eanH BXo4 MMETO Ha CBBP3aHWS C HEro
6nok ce ykasea B, 1. Ako u3bpaHaTa pyHKLMS U3MUCKBA NOBEYE BXOAOBE MMEHATa Ha CBbp3aHuTe

c Tsix BNoKoBe ce ykasBaB, i,y [ | W T.H. B 3aBUCMMOCT OT TeXHUs GpOi.

Ako napeHa Bepura oT yHKLMOHamNHN 6rioKkoBe 3aBbpLLBALLA C BPb3Ka KbM M3X0Z 3aMo4Ba C
yHKLMOHaneH BNok, Ha KOWTO He ca CBbP3aHM BXOLOBeTe (ako e n3bpaHa 3a Hero pyHKLMS u3nckeaLla
BXO/I0BE), TO Ta31 BEpUra e HEKOPEKTHa W NPy ONUT 33 MMHaBaHe B aBTOMATUYEH PEXUM Ce U3BeXaa
MUraLLoTO CbOOLLEHNE ¢ .

Mpw HaTUCKkaHe Ha Kow 1 aa e 6yToH RT390 octaBa B pbyeH pexim kaTo nokassa u3bpaHata BennumHa.

Ako BbB BbBeeHaTa OT onepaTopa CTPYKTypa Ma 0bpaTHW BPB3KW, TO NPY ONUT 3@ MMHaBaHe
B aBTOMATUYEH PEXMM Ha AUCTINes Ce U3NUCBa ChobLeHneTo | oo P Mpy HaTuckaHe Ha Koii U fa e
OyTOH KOHTPOMEPBT OCTABA B PbYEH PEXMM KaTo Nokassa u3bpaHata BenuunHa. OnepatopbT TpsibBa Aa
BbBE/E KOPEKTHO CTPYKTypaTa, Crief KOeTo 4a NPeMUHe B aBTOMATUYEH PEXIM.
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Ako BbBeeHaTa OT onepaTopa CTPYKTypa U31CKBa BPEME 3a M34UCTIEHIE MO-TOMNAMO OT TakTa Ha
AMCKPeTM3aLMs Ha iucnnes ce U3nucBa cbobLyeHueTo 3a rpetwka - [ [, cnepn koeTo cucTemata ce
pecTapTupa. Ako NpUynHaTa 3a rpeLlika € MOMEHTEH LUYM, TO cried pectapTupaHe Ha cuctemara
HopmarnHata paboTa ce Bb3CTaHOBsABa. B NpoTuBEH Cryyal onepaTtopbT Tpsibsa Aa OnpocTy BbBeAeHaTa
CTpyKTYypaTa. Hait-MHOro M34McnuTenHo Bpeme oTHeMat QYHKUNS 13 (HUCKOYECTOTEH anepuoamnyeH
unTbp OT TpeTu pea) v dyrkuma 1 (M) n TexHns Gpol Tpsbsa Aa ce cbkpaTi. B cnyyan, ye ToBa
He e Bb3MOXHO Ce Hamanssa 6pos Ha yHKLMOHanHWTEe BIoKoBE M3NON3BaLLM APYTUTE PYHKLUN.

Mpumep 8.2
[a ce BbBee B KOHTpoOnepa CTpykTypata AaaeHa Ha ¢ur.8.6.

wl
08 Foo FO > Hig
—> > Fun=5 > Fun=1 u !
~—> —>
BbmpewHa cmpykmypa
dur. 8.6

CbabpaH1eTo Ha NOAMEHI0TaTa UMa BUAA AafeH Ha dur. 8.5. BbBeXaaHeTo Ha CTpykTyparta
Ce U3BbPLLUBA CbC CNegHaTa NocnenoBaTenHoCT oT ASNCTBMA.

- Brmsa ce B nogmenioto 5 ~ ¢ GyToHa @ Ha oucnnes ce uanucea [t .

- YxasBa ce kb€ fia 6bie CBbp3aH BXofa Ha u3xoHust GNoK o, [ Ypes HaTucKaHe Ha @ "
BbBeXaHe Ha - |} { (3a HauMHa Ha BbBEXAaHe Ha UMe Ha 6ok BuX T. 6.2). BbBegeHoTo uMe

ce NoTBbpXaBa ¢ U,

- MpemuHaBa ce ¢ m KbM 1y |.

- Hatucka ce @ BbBexaa ce 1 { 1 ce notebpxaaBa ¢ @

- MpemuHaga ce ¢ m koM F 0.

- Hatucka ce @ KaTo Ha aucnnes ce uanucea | . Hatueka ce @  ce BbBexada 's'.
[MoTBBpPXOABA Ce C @

- MpemuHaBga ce ¢ m KbM MOAMEHIOTO , 11,

-Brmsace ¢ @ BbBEXOa ce, |11 v ce notBbPXOABa C @

- ianu3a ce ot noamextoto F [ 11 v ce npemuHaBa ¢ keMF 1

- Hatucka ce @ KaTo Ha aucrnes ce uanucea - . Hatucka ce @ 1 ce BbBEXaa '1'.
[MoTBBPXOABA Ce C @

- MNpemuHaga ce ¢ @ KbM NMOAMEHIOTO , 11,

-Bnmsacec , BbBexaa ce F [} v ce noTBbPXAABa ¢ .
- BpbluaHeTo B noaMeHIoTo § & - cTaBa upes HaTuckaHe 2 MbTi Ha (4.
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8.3.5. MoameHto PAr

B nogmeHioto F'H - ce 3apaBaT napameTpuTe Ha OTAENHUTE (YHKLMM YKasaH B CTPYKTypaTa Ha
KOHTponepa.
MpomsiHaTa Ha NapameTpuTe MOXe Aa CTaBa B PbYeH U B aBTOMAaTU4eH PeXuM.

Bceku dyHKLMOHaNeH 6ok y4acTBaly B CTpyKTypaTa U3MbiHsBa onpeaeneHa dyHKums. Mpy
BM3aHe B nogMmeHioTo 7' [ - ce 13nuceaT nocneaoBaTesnHo caMo BrOKOBETE, YMNTO (YHKLMM UMaT

napametpu (npumepHo F I, F I 2 w F [1Y). Cnen na6opa Ha eauH OT TsX ¢ @ B NOAMEHIO Ce
13NMCcBaT NOCnesoBaTenHo UMEHaTa Ha NapaMeTpuTe C HaTUCKaHETO Ha ByToHa m. M3bupa ce

XenaHus napameTsp ¢ @ 1 Ce NPOMEHS HeroBaTa CTOMHOCT (32 HaYuMHa Ha npoMsHa BUX T. 6.1).

Ha chur. 8.7 e papeH B1aa Ha NogMeHKTaTa, ako B CTPYKTypaTa uma 2 dyHKUMoHanHu broka
MpuTeXaBaLLy NapaMeTpy, KaTo MbpBus U3MbnHaBa dyHkumus 1 (M) ¢ 4 napametspa- P, £, £ d
Who-

SEr
<« FOO}—
[4] FOc
®

Ed
[«]
nd
[«]

dowr. 8.7

8.3.6. Moamerio 45 P

B nogmenioto 5 P ce ykassat BenuumnmTe 3a Habniogexme ("aucnnente") B paboTHO HBO.
Mpw BNM3aHe UMa AOCTN A0 TOMKoBa "aucnnen” 06osHaueHn ¢ of i1, o | 1 T.H., KONKOTO ca ykasaHm
B KOH(MrypaLMoHHOTO HUBO (T. 8.1). 3a BCeku eanH ce yka3sa BXOA (KOW (PYHKLMOHAMNEH Ui BXOZEH
6ok e CBbp3aH KbM HEro) B NOAMEHITO , P 1 MACTO Ha AeceTyHaTa Touka B nogMeHioTo P k.

Ha cur. 8.8 e papeH Buaa Ha nogMeHtoTaTa npu 2 "gucnnes”.

Ako 3a fafeH "auenneit” He e ykasaH Bxof, B paboTHO HMBO Ha aucnnesi ce n3obpassea - - - -,

a npu HaTuckaHe Ha @ Ce BMX[a Homepa Ha aucnnes.
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cowur. 8.8 cowur. 8.9

8.3.7. NoameHio §¢,

B ToBa nogmeHio (cour. 8.9) ce ykaseaT aapeca Ha MpexoBoTo yeTpoicTBo H o o - (o1 0 fo 31),
KaKTO 1 Ce iaBa Bb3MOXHOCT fia Ce 3allTi CbOTBETHUS yped OT 3anuc Ypes napametsbpa - 4
(cTomHocT '1").

8.3.8. MoameHo , nF g

B ToBa NogmMeHio ce aaBa MHopmaLys 3a ypeaa. To ce CbCTOM OT CNeAHMTE NOgMEHIOTa:
o IF - nasamHdhopmaLms 3a BepcusTa Ha codpTyepa. bes Haii-aecHus paspsa oT aucnnes,
ocTaHanata Jact Tpsibea fja cbBnaja ¢ obsiBeHaTa BbpXy 3arnaBHata CTpaHuLa Ha ToBa PbKOBOACTBO.
e Ll c cbabpxa MakcuManHus 6poii Ha (hyHKUMOHaNHUTE BrOKOBe, KOUTO NOTPEBUTENS MOXe Aa
nona3sa.
o 45 P coabpxa Makcmantus 6poit Ha BbaMOXHUTE 3a HabniogeHue BenudnHm (“aucnnen”).
e F . nc Cbabpxa 6post HA PasNUYHUTE (YHKLMM OCTHMHM 33 onepaTopa.
e b H nokassa crapwmre 4 Ludpy Ha habpudHus Homep.
e A hr L nokassa Mnaawute 4 umdpu Ha abpuyHms Homep.

9. ®YHKLIU

3a HopmanHaTa pabota TpsibBa Aa ce u3rpagm CTpykTypa oT hyHKLMOHAMHY BriokoBe, KaTo 3a BCek
TpsibBa fja Ce yKaxe HoMepa Ha M3MbiHsABaHaTa (yHKLmS.
B Mpunoxerue 1 e pageHa Tabnuua Ha yHKLUMUTE, TEXHUTE NapameTpu 1 0bxBaTy.
CraHpapTHO B KOHTpOnepa ca NpeaBuaeHN CNeaHnTE yHKLMM:
9.1. ®yHKuma 0
PesepaupaHa. Hama Bxofose 1 napameTpu. 3xoabT e BuHaru Hyna. lpu ustpusaHe Ha
CTPyKTypaTa BCuuKi hyHKLMOHaNHM 6riokoBe nomyyaBaT (yHKUMATa Hyna.

9.2. ®dyHkumusa 1 - NUA

Peanuaupa N[ 3seHo. Mma 1 Bxoa. Ako ce npueme, Ye Ha Bxoaa My NOCTbNBa BennuuHaTa e(t),
TO n3xofHaTa My u(t) BenmumHa ce M3MeHs CbrnacHo opmynara:

u(t) = Plte(t) + %J‘Q(T)dl' + tddjl(tt)}+ n0

KaTo AucepeHUMpaHeTo e peastHo, T.e. Ma napasuTHa BPEMEKOHCTaHTA. OTHOLLEHNETO Mexay Heda n
BPEMEKOHCTaHTaTa Ha ,uwcbepeHu,MpaHe € TBbPA0 3ajafeHo.
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Mapamempu:
P r - koednumeHT Ha MPONOPLMOHAHOCT [% U3MEHEHWe Ha U3XOaHaTa BEMMYMHE KbM AMMEHCHATA
Ha BxogHaTa BennynHa). O6xear: 0...9999*1),

L) - BpeMeKoHCTaHTa Ha uHTerpupate [s]. Mpuema croitHoctu ot 0 go 9999*.

E o - BpeMekoHCTaHTa Ha AudepeHumpane [s]. O6xsart: 0...9999*").

n o - ycnoeHa Hyna. O6xear: -100...100 [%].

VHTerpanHaTa KOMMOHEHTa MMa HacuLLaHe npu u3nu3aHe Ha usxoaa Ha ML 3BeHoTo OT onpegeneH
[QManasoH.

MpenasuaeHo e 6e3ynapHO NPeBKNOYBaHE MEXY aBTOMATUYEH U PbUYEH PEXIUM MpU U3MOSI3BaHE Ha
Tasn QyHKLKS.

9.3. ®yHKUMA 2 - ABYNO3MLIMOHHO pene

Peanuavpa aBynoauumoHHo pene ¢ xuctepesuc. Mputexasa 1 Bxog 1 1 n3xod. XuctepesncoT e
hopmupaH CUMETPUYHO OKOMO HyrnaTa Ha BXoaHuUa curHan e (cur. 9.1).

u,%A
100 3
| HY5E
0 —> < N
o ¢
dur. 9.1

Mapamempu:
HY5E - xucTepesncHa 30Ha [B MMeHCUATa Ha BX. BennuuHal. O6xear: 0...9999*,
3a BCMYKY CTOMHOCTM 03HAYEHM ChC * MACTOTO Ha IECeTUYHATA To4ka MOXe fia Gbjie CbInacHo dur. 6.2,

9.4. PyHKUMA 3 - TPUNO3ULMOHHO pere

Peanuavpa Tpuno3uumMoHHo pene ¢ xuctepesuc. Mima 1 Bxoa. MbpTBaTa 30Ha 1 xuctepesncute umart
3HayeHue cbobpasHo cur. 9.2.

u,% A
100
0 Y f/\HS‘S i
0 o Ea— >
v i Myyc o i &
-100
dowur. 9.2

Mapamempu:

d b - MbpTBa 30Ha [B AMMEHCHATA Ha BX. BenuumHa). O6xBaT: 0...9999*,

HES | - xuctepeauncHa 3oHa 1 [B AuMeHcusaTa Ha BX. BenudmHal. O6xear: 0...9999*,
HES 2 - xucTepesauncHa 3oHa 2 [B AnMeHcusaTa Ha BX. BenudmHal. O6xsar: 0...9999*,
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9.5. PyHKUMA 4 - ABYCKOPOCTHO ynpaBrneHue
Ha eneKkTpoABUraTeNnH1U U3NbIIHUTENTHU MEXaHU3MU
npu HanMune Ha o6paTHa Bpb3Ka Mo NosioXxeHue

OYHKUMSITA e NpeaHa3HaYeHa 3a YnpaBreHue Ha eIHOCKOPOCTHY efl. BUraTemnHN U3MbITHUTENHM
MexaHnamu. Mima 1 Bxoa, Ha KoilTo TpsibBa Aa NOCTLNM pasnnkaTa MeXay KenaHoTo U TEKYLLOTO
MonoxeHue Ha paBoTHWUS opraH.

CraTuyHaTa xapakTepucTMka Ma BUAA AadeH Ha cur. 9.3 kato TpsAbBa Aa ce uMa npep BuA, Ye ako
[QBUraTens ce okaxe Crpsn B 30HaTa 3a JBWXEHWE C YCTaHOBSIBaLL CKOPOCT, TO TPBIBAHETO CTaBa CbC
CKOPOCT YKa3aHa B YETBbPTYUS NapaMeTbp Ha (hyHKUMATA. M3XoAbT Ha yHKLMOHAMHMS GIIoK ce 13MeHs!
oT-100 g0 100 %.

dwr. 9.3

Mapamempu:
d b - MbpTBa 30Ha [B AUMEHCHSATa Ha BX. BenuumHa]. O6xBar: 0...9999*,
G E o P - 30Ha 3a BUXeHVe C yCTaHOBSBALLA CKOPOCT [B AMMEHCHATA Ha BX. BENMUYMHAY.
O6xgar: 0...9999*.
S5 Pd - ycraHosasatua ckopocT [%]. O6xear: 0...100.
F o C - CKOPOCT Ny TpbrBaHe B 30HaTa 3a ABWKEHUE C YCTaHOBSABALLA ckopocT [%)]. Obxaar: 0...100.

9.6. PyHKUMA 5 - hopMuMpaHe Ha rpeLukaTa

Peanuaupa chopmupoBaten Ha rpelukara. ma 1 Bxoa. M3aXofHUSIT curHan ce nonyyasa kato
pasnuka OT KOHCTaHTa (3afaHu1eTo) 1 BXoaHWs curHan (cpur. 9.4).

alt] ‘z =N
T K+

dur. 9.4

lMapamempu:
5 P - sapaHve [B aumeHcusiTa Ha BX. BenumHal. Obxear: 1999*...9999%,

9.7. ®yHKUMA 6 - KOHCTaHTa
OyHKUMATa NPUCBOSBA Ha M3X0Aa Ha PYHKLMOHAMHNS 6ok CTOMHOCTTa Ha KoHcTaHTaTa (cur. 9.5).

cnSt >

dwur. 9.5
Mapamempu:
cn'SE - koHcTaHTa. O6xBaT: -1999*...9999*,
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9.8. dyHKUMA 7 - cymaTop
Peanuaupa cymupaHe Ha 2 BxoaHu curHana (cpur. 9.6).

ind

+
—>
i +
dur. 9.6
Mapamempu:
Hsma.

9.9 PyHKUMA 8 - ycunBaHe
/3xomHUAT curHan e nponopLMoHaneH Ha BXOOHMS YMHOXeEH Mo koeduLmeHTa Ha yeuneane (dur. 9.7).

ﬂ,

dwr. 9.7

Mapamempu:
D F - koeduumeHT Ha yeunsare. Obxsar: -1999*...9999*,

9.10. dyHKUMA 9 - 3aTUXBaHe
/3xomHuSIT curHan e nponopLoHareH Ha BXOLHUS pasfeneH Ha koeduumeHTa Ha 3atuxeaHe (cur. 9.8).

ﬂ,

dur. 9.8

Mapamempu:
AEE - koeduumenT Ha 3aTuxsaHe. Obxaart: -1999*...9999*,

9.11. ®yHKuua 10 - yMHOXeHue
V13xogHWAT curHan e nponopuyoHarneH Ha Npou3BeAeHNETO Ha ABaTa BXOAHM curHana (gwr. 9.9).

ind

=

dur. 9.9
Mapamempu:
Hsma.
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9.12. dyHKUMA 11 - peneHue

/3xoaHWAT curHan e nponopLyMoHareH Ha YacTHOTO Ha fABaTa BXoAHW curana (dur. 9.10).
[lenumoTo e curHana Ha Bxoga, i, a AenuTensT —exoda; n |.

R
/
o |

dwur. 9.10

Mapamempu:
Hsma.
9.13. PyHKUMA 12 - NuHenHa TpaHcchopmaums

Peanuanpa nuHeiiHo TpaHcdopmmpaHe (mpeobpasyBaHe Ha avanasoHa) Ha BxogHus curHan (cour. 9.11).
JNukmsTa Ha TpaHcopmauus ce 3aaaBano 2 Toukm ( L, o MG H, oH)

dwr. 9.11

Mapamempu:

) L - CTOWMHOCT Ha BXO[HWSI CUrHAT, KOSITO Ce TPAHCHOPMMpa B | Ha M3Xofa [B AMMeEHCHsATa
Ha BX. BennuuHa]. Obxear: -1999*...9999*.

) H - CTOMHOCT Ha BXO[HWSI CUrHAT, KOSITO Ce TpaHCcdopMmpa B o H Ha usxofa [B AMMeHcHsTa
Ha BX. BennuuHa]. Obxear: -1999*...9999*.

oL - CTO/MHOCT Ha M3xofa CbOTBETCTBALLA HA , |. Ha BXOAa [B AMMEHCHSITA Ha BX. BENMYMHAY).
O6xgart: -1999*...9999*.

o H - CTO/MHOCT Ha u3xofa CbOTBETCTBALLA HA, H Ha BXOAa [B AMMEHCHSITA Ha BX. BENMYMHAY).
O6xgart: -1999*...9999*.

9.14. dyHKUMA 13 - HACKOYECTOTEH anepuoaunyeH puntTsup
OT TpeTu pen

OyHKUMsTa peanu3upa 3 nocnesoBaTeNHO CBbP3aHK anepuoanyHM 3BeHa, Ha KOUTO MoraT fia ce
3a/1aBaT BPEMEKOHCTAHTUTE.

[lefAcTBIETO Ha hunTbPa € OrpaHMYEHO B ONpeeneH AnanasoH (3aafeH C YETBBLPTIS NapaMeTbp
Ha (yHKUMSTA) Ha pa3nukaTa Mexay BXOOHUS U U3XOAHWS CUTrHAN Ha (yHKLMOHAMHWS GroK.

Mapamempu:

£ | - BpemekoHcTaHTa 1 [s]. ObxBar: 0...9999*.

I £ - BpemekoHcTaHTa 2 [s]. O Obxaar: 0...9999*.

E 3 - BpemexoncTaHTa 3 [s]. O6xsar: 0...9999*,

noy 5 - MakcuManHaTa CTOMHOCT Ha pasnukaTa Mexay BXOAHWUS 1 M3XOAHUA CUrHar, A0 KOATO

unTbpa AelicTBa [B AMMEHCHATa Ha BX. BenmumHa). O6xaart: 0...9999*,
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9.15. dyHKUMA 14 - HacullaHe

Peanuavpa HenuHeitHocT oT Tvna Hacuiae (dur. 9.12). Mpu, A <GHREL ww, A0 >SHEH
WU3XOJHWST CUTHAN Ce OrpaHu4aBa, a B OCTaHanuTe Cryyau NOBTapst BXOZHUS.

dwr. 9.12
Mapamempu:
SHE L - nonHa rpaHuLa Ha HacULLaHe [B AMMEHCUATA Ha BX. BenunHa). Obxaart: -1999*...9999*,
S FEH -ropHa rpaHuLa Ha HacuLLaHe [B AUMeHcUATa Ha BX. BennunHal. Obxaar: -1999*...9999*,
9.16. dyHKUMA 15 - MbpTBA 30HA

OyHKUMSITA peanuanpa TUNoBa HENMHEITHOCT OT Buda MbpTBa 30Ha (N "30Ha Ha HEYYBCTBUTENHOCT").
NaxoaHnaT curHan e '0', ako BxogHus e B 3oHaTa o | (dur. 9.13).

i .
—> 7510 Sy >

dwur. 9.13

Mapamempu:
d b - MbpTBa 30Ha [B AUMEHCHSATa Ha BX. BenudmHa]. O6xBar: 0...9999*,
9.17. ®PyHKUMA 16 - anapma TMN npo3sopew,

Peanuanpa HenMHenHOCT NpeaHasHayeHa 3a anapma. MaxoawT crasa 100 %, ako BxogHaTa
BENWYMHA € U3BBH MHTepBana | oL ...H, L . B ocraHanute cnyyan e '0' (cur. 9.14).

~ [100 —
(R NA
—> —>
0 L
Lol HiL
dur. 9.14

Mapamempu:
L ol - [onHa rpaHuLia Ha NpeBKMiYBaHe [B AUMEHCHSATA Ha BX. BennunHal. O6xeart: -1999*...9999*,
H, L -ropHa rpaHuLa Ha NpeBKmoYBaHe [B AUMEHCUATA Ha BX. BennunHal. Obxear: -1999*...9999*,
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9.18. PyHKUMA 17 - anapma TMN MHBEPTUPaH npos3opeLl

Peanuanpa HenvHeMHOCT NpeaHa3HayeHa 3a anapma. MaxoasT crasa '0', ako BXoaHaTa BenuumHa
€ U3BbH MHTepBana | ol ...H, I . B octaHanute cnyyau e 100 % (cour. 9.15).

100

»
] ] [
LOL H [N

dwr. 9.15
Mapamempu:
L ol - [onHa rpaHuLia Ha NpeBKMioYBaHe [B AUMEHCUsATA Ha BX. BennunHal. O6xeart: -1999*...9999*,
H, L -ropHa rpaHuLia Ha npeBKmioYBaHe [B AUMeHcUATa Ha BX. BennunHal. Obxear: -1999*...9999*,

9.19. ®dyHKuMA 18 - anapma ropHa rpaHuua

Peanusupa HennMHenHoCT npeaHasHayeHa 3a anapma. MsxoabT ctasa 100 %, ako BxogHaTa BenmumHa
e no-ronama ot H, 1., B NpoTueeH cnydan e '0' (cour. 9.16).

dwur. 9.16
Mapamempu:
H, L - rpaHuua Ha npeBkntoyBaHe [B AMMEHCUATA Ha BX. BenuduHa). OBxeart: -1999*...9999*,

9.20. dyHKUMA 19 - anapma gosnHa rpaHuua

Peanuanpa HenmMHEMHOCT NpeaHasHayeHa 3a anapma. MaxoawT e 100 %, ako BxoaHaTa BenMumMHa
e No-Marnka oT | o1 , B poTvBeH cnyvait e '0' (ur. 9.17).

100

r-
=}
=

dur. 9.17
Mapamempu:
L ol -rpaHuua Ha NpeBknioYBaHe [B AMMEHCUATA Ha BX. BenuduHa). OBxeart: -1999*...9999*,
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10. CbOBLIEHNA 3A N'PELLKU

B npoueca Ha paGoTa ypeabT U3BbLPLUBA TECTOBE Ha anapaTHaTa ci YacT U KOHTpOnMpa
BbBEXaHaTa oT onepaTopa uHdopMaums. Mpu HeM3NPaBHOCT Ha Xapayepa ce U3Bexaa CbobLLeHe

3a CUCTEMHa rpeLLika, a MU HEKOPEKTHO BbBeeHa MHGhopMaLms — CbobLLeHNs 3a TpeLLka Ha onepaTopa.

10.1 'peLwikn Ha onepaTtopa

CnobuweHune OsHavaBa OtcTtpaHsBaHe
nc | CipykTypaTa Cbabpa HEKOHMrypupaH BbBexpaaHe Ha kopekTHa CTpyKTypa
(hyHKLMOHaneH 6rok. (Bux T.8.3.4).
LooP | MNpusbeexaare Ha cTpykTypata BbBex/IaHe Ha KopekTHa CTPyKTypa
€ ponycHata obpaTHa Bpb3ka. (Bux T.8.3.4).
10.2 CucTeMHM rpeLukmn
CnobuweHune OsHavaBa OtcTtpaHsBaHe
v AP x| BXogHUsIT cUrHan e M3ns3bi M3BbH Bb3craHossBa ce Bpb3kaTa 1nu
obxBata unu nuncea HopmanHa Bpb3ka aKo BXofja He Ce u3nonasa
C AaT4MKa Unu ApYro BBHLLHO YCTPOICTBO. | ce 3abpaHsBsa (B T. 8.1).
E - | BuBeneHa e CTpykTypa, 3UCKBaLLa OnpocTsiBa ce BbTpeLLHaTa
BpEMe 3a U34MCrneHne no-ronsgmo CTPYKTypa 4pe3 HamanssaHe Bpos
OT TaKTa Ha ANCKpeTU3aLms. Ha yHKLMOHaNHNTe 6rokose n/nnu
Taaw rpeLLka MOXe a Bb3HWKHE 1 13Mon3BaHe Ha no-npocTu yHKLK
B CIEJICTBME HA MOMEHTEH LUYM. (BUXT.7.2).
FA) L | Napamerpure 3anucanu Hatucka ce 6yToHa ,
B eHeproHesasickmaTta namet Cnenaa BbBexX/AaHe Ha CTpyKTypaTta
Ca HesanuaHw. 1 BCUYKM MapameTpum.
E - xx? | Tpeluka B anapatHara yacr. W3kniouBa ce 3axpaHBaHeTo 1
OTHOBO Ce BKITHOYBA.
Ao cb00LLeHeTo 3a rpeluka
OTHOBO Ce NosiBY, TO ypeaa Tpsbea
[Ja ce peMOHTHpa.

) X - Homep Ha Bxoda
2 xx - HOMep Ha rpeLukata (xx > 0).

11. KOMYHUKALIMOHEH NMPOTOKOII

RT390 n3nonasa ABOMYEH KOMYHWKALIMOHEH MPOTOKON C Bb3MOXHOCT 3a pabota ¢ PolyMonitor.

A nBaTa npoTokona ca OCTBMHM 3a I'IOTp66VITeJ'IVI Ha agpec:

http://www.comeco.org/downloads.
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NPUNOXEHUE 1. PYHKLUWN U NAPAMETPU

Bpoit Napametpm
Ne ®yHKUmMA on’LpBe e 3navenme O6xsar "
1|1 1g 1 P | KoedmueHT Ha nponopLyoHanHocT 0..99992
£ | BpemekoHcTaHTa Ha UHTErpUpaHe 0..9999s
£ d | BpemexoHcTaHTa Ha audepeHLipare 0..9999s
n 1 | YenosHa Hyna -100...100 %
2 | Isynosuumoneto pene 1 | HY5E |Xucrepeancua soma 0..99999
3 | TpunoanumoHHo pene 1 d b |Muprea soxa 0..99993
HS | | Xuctepeavcna 3oHa 1 0..99993
H5 ¢ [ Xuctepeancha soxa 2 0..99993
4 | [1BycKkopOCTHO ynpaBrieHve 1 d b | Mbprea 30Ha 0...99993
Ha enexkTpoaBuraTentn Sk oP | 30Ha 3a apvketme ¢ YCTaHOBABALLA CKOPOCT 0..99993)
VSITLIHATENTHA MEXaHN3MA 5 5P d | Yerarosssatua ckopoct 0..100%
MpW Harnu4ve Ha oBpaTHa
apraka 1o nonoerve Forc | ammeme o yramommsais opoer 0. 100%
5 | dopmupaHe Ha rpeluKata 1 5 P | 3apanve 1999 ...99993
6 | KowcrarTa 0 |cnStE [Koucranta -1999 ... 9999
7 | Cymatop 2 ' ' '
8 | Younsane 1 LA | KoedwumenT Ha younsare 1999 ... 9999
9 | 3atuxsaHe 1 HE E | KoedumenT Ha saTxsaHe -1999 ...9999
10 | YmMHOXeHue 2 ' | '
11| lenenve 2 ' | '
12 | IuHeiHa TpaHcdopmaLms 1 ) 1. | Mbpea cToHocT Ha BXoga -1999...99993)
» H | Bropa cToitHocT Ha BxoAa -1999...99993)
oL | CboTBETHA CTOIMHOCT Ha M3X0da -1999...9999 3
o H | CboTBeTHa Makcmanka CToiHOCT Ha naxona| -1999 ... 99999
13 | HuckovectoteH 1 £ | |BpemekoncTanTa 1 0..9999s
anepuoanyeH uiTLP E ' | BpemekoHcTanTa 2 0..9999s
OT TpeTh pen £ 3 [ BpemekoncranTa 3 0..9999s
noy 5 |3oHa Ha pelicTeue Ha dunTbpa 0..99993
14 | Hacvware 1 SHEL [TopHa rpannua Ha HacuujaHe -1999 ... 99993
SHEH | Donna rpanmua Ha HacviiaHe -1999 ... 9999 3
15 | MbpTBa 30Ha 1 o b | Mbprea 3oHa 0..99993
16 | Anapma Tvn 1 I ol [Topua rpanmua -1999 ... 9999 3
nposopeL} H, I |[lonHa rpanuua -1999...99993)
17 | Anapma Tvn 1 I ol [Topua rparmua -1999 ... 9999 3
NHBEPTMPaH Npo3opel] H, 1 |[lonHa rpanuua -1999...99993)
18 | Anapwma Ha ropHa rpaHuLa 1 H) L [Topua rparmua -1999...99993)
19 | Anapma Ha forHa panvLa 1 L oL |HonHa mpanmua -1999...99993

") CTOHOCTUTE, KOUTO Ce BbBEXAAT MOraT Aa uMat /10 4 3HaueLLm Lindpw.
2 B guMeHeust [%/ AUMEHCHSATa Ha BXOZHATA BENNYMHA]
3) B AMMEHCHATA Ha BXOAHATA BeNUYMHa
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OJOMBIHUTENHU ®YHKLIUN

Bpoi Mapametpu
Ne DyHKuua Bxonose| Mwe E—" O6xBat "

20 YnpaBrneHue no Bpeme 1 £ | | Bpeme 3a ns4aksaHe 0..9999 s
1-B11 BapuaHT L £ | Bpeme 3a pabota 0..9999s
£ | |Wmnync 5...60 min
21 YnpageneHue no speme 0 E 2 |MNaysa 5...60 min
2-pu BapuaHT E 3 [Wmnync 5...60 min
E Y | MNaysa 5...60 min
YnpaBnexue no Bpeme £ | | Bpeme 3a npefaBaHe Ha mbpBy U3XOA 0..9999s

22 2
3-T11 BapuaHT £ ' | Bpeme 3a npefiaBaHe Ha BTOpY M3X04 0...9999s
23 | MynTtunnekcop 2 I L | |W/36op Ha ynpaBnsiBaLy AUCKPETEH BXOS 0..1
c F |Mepvog 2..9999 min
24 | LM 1 P UL S | MunumaneH umnync 0... 9999 min
PALS | MuHumanHa naysa 0...9999 min
S P {|3apanve 1 -1999 ... 9999
S P2 |3aganve 2 -1999 ... 9999
25 | 3apasau, briok 0 T P J [3ananve 3 ~1999 ... 9999
SPY |3aganve 4 -1999 ... 9999

26 | OTHoCMTENHA BNAXHOCT 2
P~ | KoeduueHT Ha nponopuvmoHanHoct 0...9999
) | BpemekoHcTaHTa Ha WHTerpupaHe 0..9999s
27| WAL 2-pu BapuarT 2 t BpemekoHCTaHTa Ha audepeHLmpaHe 0..9999 s
n | YcnosHa Hyna -100 ... 100 %

®yHkuma 20. Mpu Tasn dyHKUKE n3xogbT Moxe Aa 6bae camo '0' nnm '100'. Korato naxoga e '0'
ce cneam ChCTOSHMETO Ha Bxofa. Ako Bxofa e '0' 3a Bpeme |- | Ha uaxoga ce u3pabotea uMnync
C NpogbkuTenHocT - 2.

®yHkuma 21. Tasu yHKumMs Hama BxopoBe. M3xoabT Moxe ga 6bae camo '0' unu "100'. PyHkumsTa
e reHepatop Ha umnyncu. MNpoabmKUTENHOCTTa Ha UMNynca (pecn. naysata) ce onpesnens
ot napametpute = |, £ 2 v - 3, £ Y B 3aBUCUMOCT OT CbCTOAHUETO Ha AuckpeTeH Bxop D1.

®yHKUMA 22. Tasu (hyHKUMS € JBYBXOJOB KoMyTaTop. Ha u3xofa u3nuaa mbpBusIT BXOZ 3@ Bpeme & |.
Cnep ToBa — BTOPUST BXOf 33 BPEME |- & U T.H.

®yHkuma 23. Ha n3xopa Ha Taan (yHKLMS M3n13a eAnH OT BaTa BXOAA B 3aBUCUMOCT OT ChCTOSHUETO
Ha [NCKPETHNA BXOA, |UniiTo Homep (0 unm 1) e 3amafieH B napameTspa . L .

®yHkuma 24. BxogbT Ha (yHKUMATA Ce MHTEpNpeTUpa kaTo koeduumeHT Ha 3anbneaHe (0 ... 100%).
MaxonbT Ha yHkumsiTa e '0' unmn 100", He ce nssexaat umnyncu no-Kbeu oT JafeHOTO Bpeme
B napameTspa P LIL 5 v cbotBeTHO nayau no-kbev ot PG .

®yHkuua 25. Ha n3xoga Ha Tasn GyHKLWS M3nu3a CTOMHOCTTa Ha eAuH OT YeTpUTe napaMeTbpa
B 3aBMCUMOCT OT CbCTOSHWETO Ha auckpeTHuTe Bxopose DO u D1.

®yHKuuMA 26. BxogoseTe Ha Taan (hyHKLMS ca TeMNepaTypuTe CbOTBETHO Ha CyXUsi U MOKPHUS
TEPMOMETPH, @ Ha U3XOAa Ce U3BEXAA U34YMCTIeHaTa OTHOCUTENHA BNaXHOCT Ha Bb3dyxa.

®yHkuuma 27. [1sysxonos ML, MbpeUsT BXOA € ynpasnseaHaTa BefNinHa, a BTOPUSAT BXOZ,
e 3apaHmeTo. OyHKUMATa AndepeHLmpa camo ynpaBnsBaHaTa BENNYMHa, T.e. 3aAaHNETO He ce

andepeHumpa.
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NMPUNOXEHUE 2. MPUMEPHU CTPYKTYPU

B ToBa npunoxeHve ca JaaeHn 3 CTPYKTYPHW CXEMM YECTO CPELLaHM B CUCTEMUTE 3a perynmpaxe.

Ha cur. 112.1 e gageHa cTpykTypata Ha eqHOKOHTYpeH koHTponep ¢ 1 Bxog Pt100 1 3 peneiHu usxoga.
3a HabnioaeHKe e U3bpaHa TemMnepaTypata U3MepBaHa oT ypeaa (Bxoaa, 1fit)upes avcnnes o 1.
WNamepBaHaTa Temnepartypa ce CpaBHsBa CbC 3a4aaeHara BbB (hyHKLUMOHanHUs Gnok F [ 11 (MambrHsBsa
(hyHKLMSA 5 - hopMupaHe Ha rpeLlikaTa). MpelukaTa B cUCTeMaTa NocTbrBa Ha Bxoga Ha - [ | (pyHkumst
1 - TND). YnpasnsiBaLLoTo Bb3AeACTBME U3NKU3a Ha u3xoauTe 1} (npasa nocoka) v | (oGpatHa
nocoka). Tean u3xoam ca ykasaHu kato type 1 - BpeMenponopLmoHanHu. B cTpykTypata e BkntoyeHa u
abcontotHa anapma T1n nposopey (F o.2'), kosiTo Aeiicta Bbpxy 1y 2 (type 0 - pene).

dil
ull
mr [ F mr F o
AR [N [ -
0 . ’l type 1 PENE K1
BXOO 0 ——{ Pt100 nna ul
(Fun = 5) (Fun =1) -
- type 1 | PEJIE K2
Fo
uc
L type 0 PEJNE K3
RT390 (Fun = 16)
dowur. M2.1

Ha cur. 11.2.2 e fageHa CTpykTypaTa Ha ABYKOHTYPEeH KoHTponep ¢ 2 Bxoaa — Pt100 u TepmogBoiika
un "K" — u 3 usxoaa - peneta. Mbpaust kaHan e dopmupar oty 0L FOO, F O 1 n [ kato
YNpaBnsBalLoTo Bb3feCTBIE € B NpaBa nocoka. Bropusr kaxan ce ceetonor, o (L, FO2, F 3w
| KaTo ynpaBnsBalLoTO Bb3AeNCTBME e B 06paTHa nocoka. 3a HabnoaeHue ca 13bpaHu ABaTa BXoaa.
AbconioTHa anapma e npeaBnaeHa camo 3a MbPBUS BXOL.

dif dd |
t )
T Foo Fo wl
BXOf 0 > Pt100 B ! type 1 —— PEJIE K1
(Fun = 5) (Fun =1)
o Fo FO3 w
>6) e _
BxoO 1 -~ TOK nna type 1 > PENE K2
(Fun = 5) (Fun = 1)
FOY ud
N type 0 PENE K3
RT390 (Fun = 16)

cowur. 2.2
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Ha dour. 13.3 e cTpykTypaTa Ha KOHTPOsep Npy KackagHa cuctema 3a perynupade. Ypes mbpeus
BX0A4 (; 17 11) ce nonyyasa MHchopmaLms 3a Tekyluata Temneparypa. T ce CpaBHsBa C 3a4aH1eTo
B F 111 v chopmmpaHara rpeluka noctbnea Ha Bxoga - I | (MWL), koiTo dopmupa 3afaHneTo
33 BLTPELLHMS KOHTYP Ha kackagHaTa cuctema. To ce cpaBHsiBa C NOCTbMBALLMS CUTHAM Ha BXxoaa , 1
BbB (DyHKLMOHaNHKs Brok F [} 2. Mpelukata ce nogasa Ha Bxoga Ha F [ 3 (MWD), koiiTo uauncnsiea
yNpaBrneHueTo 3a BLTPELUHUS KOHTYP 1 0 U3BEXAA Ypes [ (ynpasneHue B npasa nocoka) u . |

(ynpaBneHwe B ob6paTHa nocoka). BknioueHa e oTHocuTenHa anapma uanonaeaiku - [ 4 v uaxopa 2
type 0 - pene). AHanoroBusT n3xoa Ce M3ron3ea kaTo npenpeaasaly 3a BXoAa
Yl ]

ot
[}

B rpaHnLy

ykasaHu ¢ napameTpute | o U H, . 3a HabntogeHre B paboTHO HUBO ca M3GpaHM fBaTa BXoda.
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KOH®UI'YPAUMOHHA U TAPAHLUMOHHA KAPTA

3axpanBane: [] 230VAC [O115vac O 90.250v [ 12..24V

Kop no karanor Twvn

onﬂ 0 ) B

[x}
[}
Bxog1 , !
0c

Naxog 0 00

Bxogo 2 ,

U3xog 1
Naxon 2 2
Naxon 3 3

Naxon 4 Y

Uundposu exogose: [ Lindpossxon 0 [ Ludpos exoa 1
Untepcenc: [ RS232 [0 Rs485
MpoTokon: 0 RT390 [0 RT390 - PolyMonitor
Donbnuutenum cpyukumn: [120 D21 D22 [O22

O24 O25 O26 O 27

®abpuyeH Ne:

(0ama Ha npou3godcmeo)

FapaHuuu: 24 meceua oT faTaTa Ha nokynkaTa.

FapaHuMoOHHM ycrnoBus: B cnyyaii Ha NoBpeaa B rapaHLUMOHHUSA CPOK U3AENUETO CE PEMOHTUPA
unu nogmeHst 6esnnatHo. MapaHUMsiTa He BaXu NPU He cnasBaHe Ha YCIoBUsITa 3a TPaHCMopT,
CbXpaHeHue, MOHTaX W paboTa Cc u3genueTo, AafeHn B HacTosiata WHCTPYKUMS, KakTo U B
crnyyauTe Ha HEOTOPU3UPaHU ONWUTU 3a OTBapPsIHE W/UIU PEMOHT Ha U3LENUETO.

QD-8.5.2-WC
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