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The article considers the application of modern information technologies in automated electric drive
control systems for industrial conveyor lines. The object of study is the waste transportation line of a
woodworking shop, which includes belt conveyors, a scraper conveyor, a reversible belt conveyor, and a disk
chipper. The technological process requires coordinated operation of multiple electric drives, which
determines the necessity of implementing an efficient automated control system.

The main drive element is the Siemens Micromaster 440 frequency converter, which provides smooth
speed control of an asynchronous motor, reduces starting currents, and ensures protection against overload
conditions. The selection of the frequency converter is substantiated based on the analysis of nominal and
starting parameters of the drive. The application of the PROFIBUS-DP industrial network for data exchange
between the Siemens S7-314C-2DP programmable logic controller and multiple frequency converters is
justified. The structure of cyclic data exchange based on the PROFIDrive PPO3 profile is described, ensuring
minimal communication delay and efficient control signal transmission.

The architecture of the human-machine interface (HMI), developed using the SIMATIC OP 170B operator
panel and WinCC Flexible software, is presented. The HMI provides real-time monitoring of process parameters,
visualization of system states, and implementation of manual and automatic control modes. The functional control
scheme of the electric drive system, including current and speed feedback loops, is analyzed. This structure ensures
stable dynamic performance, accurate speed regulation, and effective limitation of starting currents.

Computer simulation of transient processes was carried out using a mathematical model of the
«frequency converter - asynchronous motor» system. The simulation results demonstrate high dynamic
performance of the system, including a short acceleration time, low overshoot, and stable steady-state
operation. A comparative analysis of power consumption at different operating modes confirms the energy
efficiency of frequency control, showing a significant reduction in power consumption when operating at
reduced frequencies.

The obtained results confirm the effectiveness of integrating modern information technologies,
industrial communication networks, and intelligent control systems in automated multi-motor conveyor lines.
The proposed solutions improve the reliability, flexibility, and energy efficiency of the technological process
and can be recommended for implementation in woodworking, agro-industrial, and other industries with
similar transport systems.

Keywords: frequency converter, conveyor, electric drive, PROFIBUS, PLC, HMI, automated control
system, information technologies.

Eq. 2. Fig. 12. Table. 3. Ref. 17.

1. Problem formulation

Modern industrial enterprises increasingly require the implementation of automated transport systems
capable of ensuring stable operation, high productivity, and improved energy efficiency. Conveyor lines are
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widely used in woodworking, agro-industrial, mining, and manufacturing industries due to their ability to
provide continuous transportation of bulk and piece materials within technological processes. However,
traditional electric drive control methods based on direct motor starting do not provide sufficient flexibility,
smooth speed regulation, or effective adaptation to variable operating conditions.

The rapid development of modern information technologies and industrial communication networks
creates new opportunities for improving the performance and reliability of conveyor electric drive systems.
The application of programmable logic controllers, frequency converters, industrial PROFIBUS
communication networks, and human-machine interfaces enables the implementation of intelligent automated
control systems with real-time monitoring, diagnostics, and coordinated multi-motor operation.

At the same time, industrial conveyor systems are often subjected to significant dynamic loads, high
starting currents, and increased energy consumption, which negatively affect the reliability, durability, and
operational efficiency of electrical equipment. Therefore, the development and implementation of modern
automated electric drive control systems based on advanced information technologies is an important scientific
and practical task aimed at improving energy efficiency, operational reliability, and the level of process
automation in industrial enterprises.

2. Analysis of recent research and publications

Conveyor transport is one of the most advanced types of internal cargo handling, providing high
productivity under significant material flows. In modern production, conveyors are an integral part of the
technological process, regulating the production rate, ensuring its rhythm, and contributing to increased labor
productivity [1-4].

Of particular importance is the comprehensive mechanization and automation of conveyor lines in
woodworking, metallurgical, and agro-industrial sectors, where the technological process requires continuous
and coordinated operation of several drives. Traditional control schemes with contactor starting do not provide
the required level of flexibility and energy efficiency [5-8].

An analysis of scientific publications [1, 3, 6, 9] indicates the widespread use of frequency-controlled
electric drives based on frequency converters (FC) such as Siemens Micromaster in conveyor transport
systems. Such solutions allow smooth speed control of asynchronous motors (AM), reduction of starting
currents, and implementation of protective functions. Works [2, 10-12] consider the use of industrial
PROFIBUS-DP networks for organizing data exchange between programmable logic controllers (PLC) and
actuating devices.

The development of human-machine interfaces (HMI) for automated electric drive control systems is
addressed in works [13-16], which explore the capabilities of WinCC Flexible software and SIMATIC OP
operator panels. However, a comprehensive analysis of the integration of frequency converters, PLCs, and
HMI interfaces into a unified automated control system for a conveyor line remains a relevant task.

3. The purpose of the article

The aim of this work is to analyze the application of modern information technologies in automated
control systems of electric drives for industrial conveyors, using the example of a wood chip transportation
line in a woodworking shop, as well as to develop and substantiate the structure of a control system based on
Siemens Micromaster 440 frequency converters, Siemens S7-314C-2DP PLC, and the SIMATIC OP 170B
operator panel.

4, Results and discussion

The object of the study is the waste unloading line of a woodworking shop (Figure 1). The
technological process is carried out as follows: coarse wood waste from processing is fed into the wood raw
material storage hopper (1), then to conveyor (2), which delivers it to the disc chipper (3). From the chipper,
the wood chips are transferred to the scraper conveyor (4), and the standard-compliant chips are then directed
through a chute to the reversible belt conveyor (5), which distributes the material between two bins (6) - for
meeting the needs of the boiler house and for pellet production.
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Fig. 1. Technological diagram of the wood chip transportation line:
1 —wood raw material storage hopper, 2 — feeding conveyor, 3 — disc chipper, 4 — scraper conveyor,
5 — reversible belt conveyor, 6 — storage bins (for the boiler house and for pellet production)

The main type of drive for all conveyors is an electric drive with an asynchronous motor. Conveyor
transport has significant advantages over traditional methods of cargo handling: maintenance personnel are
engaged only in servicing the equipment rather than directly participating in the transportation process; only
electrical energy is consumed, whereas wheeled transport uses significantly more expensive organic fuel [1].

To control the electric drives of the conveyor line, a Siemens Micromaster 440 frequency converter
was selected. The choice was made based on the calculation of the motor’s power consumption in the nominal
operating mode and the starting power. The power consumption, taking into account the input current distortion
coefficient of the converter (k = 0.95), is:

I:’drv cons — K Pdrv.nom = 0.95-2.2 ~ 2.6 KW (1)
l ndrv.nom 081
Verification under the overload condition during startup Arc = 1.7:
PFC > Pdrv.start — E ~ 2.5 kW (2)
Aec 1.7

Based on the obtained conditions, a Siemens Micromaster 440 6SE6440-2AB23-0CAL frequency
converter with a rated power of 3 kW was selected. The technical specifications of the converter are presented
in Table 1.

Table 1.
Technical specifications of the Siemens Micromaster 440 frequency converter
Parameter Value
Type of frequency converter Siemens Micromaster 440 6SE6440-2AB23-0CA1
Rated power Prc, kW 3
Calculated input current lec start, A 20
Calculated output current lgc, A 24
Rated power factor COS @ 0.95
Rated efficiency 774, nom %0, % 97
Supply voltage, V 3 AC 200-240 + 10%
Supply frequency, H, 47-63
Overload capacity A 17

The Micromaster 440 frequency converter can be used both as a standalone device and integrated into
automated systems with data exchange via the PROFIBUS network. Connection to the PROFIBUS network
is carried out using a special communication module (Figure 2).
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Fig. 2. External view of the Siemens Micromaster 440 frequency converter and PROFIBUS communication module:

1 — control unit connector, 2 — PROFIBUS address switches, 3 — communication module
status LEDs, 4 — communication module interface, 5 — external 24 V power supply connector, 6 — service
switches, 7 — MICROMASTERA4 status LEDs

The PROFIBUS communication module supports data transmission rates from 9.6 kb to 12 Mb. The
address of the frequency converter in the PROFIBUS network can be set either hardware-wise using DIP switches
or software-wise via parameter P0918 of the frequency converter. The hardware-set address has priority.
Communication diagnostics are performed using status LED indicators on the PROFIBUS module [12].

To control the electric drives of the scraper conveyor, a functional diagram of the automated electric
drive system (AEDS) was developed, as shown in Figure 3. The diagram includes a speed control loop (Speed
Controller) and a current control loop (Current Controller) with a PWM comparator (PWM Compare Ref).
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Fig. 3. Functional diagram of the conveyor electric drive with current and speed feedback control loops
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In this functional diagram, two feedback control loops are implemented: current and speed. The outer
loop regulates the motor speed by generating a reference for the inner current loop. The inner current loop
ensures the required torque and protects the motor from overload. The PWM signal from the comparator is fed
to the inverter of the frequency converter, which supplies the asynchronous motor M through a three-phase
380 V/50 Hz network [13].

To implement an automated control system for a multi-motor conveyor line, the industrial
PROFIBUS-DP network is used. In this architecture, the PLC acts as the master device, while the frequency
converters act as slave devices. Data exchange is carried out cyclically in accordance with the PROFIDrive
profile.

The structure of working data in cyclic exchange is divided into two areas: the parameter area (PKW)
for reading and writing converter parameters, and the process data area (PZD), which contains control words,
setpoints, and actual values. Process data are processed by the drive with the highest priority. According to
version 2.0 of the PROFIDrive profile, five PPO types are defined (Table 2). MICROMASTER 4 supports
only PPO1 and PPO3.

Table 2.
Types of process data parameter structures (PPO) according to the PROFIDrive profile
PPO Type Description MICROMASTER 4 Support
PPO1 Parameter area + 2 PZD words Yes
PPO2 Parameter area + 6 PZD words No
PPO3 Without PKW + 2 PZD words Yes
PPO4 Without PKW + 6 PZD words No
PPO5 Parameter area + 10 PZD words No

For data exchange between the PLC and frequency converters in this system, the PPO3 structure is
used - without the parameter area (PKW), with two process data words (PZD). This ensures a minimal
communication cycle time and a sufficient amount of data for transmitting the control word and frequency
setpoint from the PLC to the frequency converter, as well as receiving the status word and actual frequency in
the reverse direction [12].

PKW PZD
PKE |IND PWE PZD1 |PZD2
STW1 |HSW |pzD3 |pPzZD4 |PzZD5 |PzD6 |pzD7 |PZD8 |PZD9 |PZDI10
ZSW1 |HIW

Lp2o 3 4 1203 |4 |5 |6 | 7|8 |9 |0
word | word | word |word | word | word | word | word | word | word | word | word | word | word

PPO1
PPO2 | | I l
PPO3
PPO4 |

PPOS | | | | | |

Fig. 4. Structure of the PROFIBUS network for data exchange between the S7-314C-2DP PLC and
Micromaster 440 frequency converters:
PKW — assigned parameter value, PZD — process data, PKE — parameter assignment, IND — index,
PWE — parameter value, STW — control word 1, ZSW — status word 1, HSW — main setpoint, HIW — main
actual value

To implement the automated control system of the conveyor line, a Siemens S7-300 series
programmable logic controller, specifically the S7-314C-2DP model (Figure 5), was selected. The choice is
oOycnosienuii by its functional capabilities, which fully meet the task requirements: the presence of a
PROFIBUS-DP interface for connecting frequency converters and an MPI interface for communication with
the operator panel and a computer [11-13].
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Fig. 5. External view of the Siemens S7-314C-2DP PLC

The main technical characteristics of the selected controller are presented in Table 3. The controller is
characterized by high performance, the presence of built-in counters and analog outputs, which allows flexible
implementation of automatic control algorithms without the use of additional modules.

Table 3.
Main technical characteristics of the SIMATIC S7-314C-2DP PLC

Characteristic Value
Rated supply voltage 24V
Input voltage (lower limit) 204V
Input voltage (upper limit) 288V
Starting current 11A
Rated current 150 mA
Power consumption 14W
Built-in memory 96 KB
Number of S7 counters 511
Number of digital outputs 16
Number of analog outputs 2
Number of counters 4
Pulse output switching frequency 2.5 kHz
Short-circuit protection at the output electronic

For programming and configuration of the S7-314C-2DP controller, the TIA Portal software package
is used, providing a convenient environment for software development and network configuration. In the TIA
Portal environment, the PROFIBUS-DP network was configured with the connection of four Micromaster 440

frequency converters as slave devices (Figure 6).

PTL_S7_314C2DP » Devices & networks

|; Topology view Hﬁg-h Network view |mf Device view |
% Network|  £3 Connections | HI connection n e 55| Q 4 =H
[2]
PLC_1 Slave_1 Slave_2
CPU 314C-2 DP MICROMASTER 4 MICROMASTER 4
FLC 1 = PLC_1 B
2 |PROFIBUS_1: 2 PROFIBUS_1: 4 | PROFIBUS_1: 5 |
I PROFIBUS_1 | =
Slave_3 Slave_4
MICROMASTER 4 = MICROMASTER 4 —
[E] [E]
PLC_1 PLC_1
<[ n 100% i Miferars arurerill.

Fig. 6. PROFIBUS network configuration in the TIA Portal environment with four Micromaster 440

frequency converters connected
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The PLC software structure includes the main program in the organizational block OB1, a control
subroutine for each frequency converter (FB1 - Steuer_PCH), an automatic control subroutine for the line
(FC2 - Automatic), a global data block for communication with HMI devices (DB2 - HMI_DB), and separate
data blocks for each frequency converter (DB1...DB5). For data exchange between the PLC and frequency
converters, the PPO3 structure of the PROFIDrive profile is used. The global data block HMI_DB [DB2]
contains status variables, speed values, and setpoints for all four frequency converters, which are available for
reading and writing from the operator panel [12].

To control the conveyor line, a human-machine interface (HMI) was developed based on the Siemens
SIMATIC OP 170B operator panel (Figure 7). The panel is equipped with a 5.7" STN CCFL display with a
resolution of 320x240 pixels, a membrane keyboard with 35 system keys and 24 programmable keys, as well
as RS 422/RS 485 interfaces for connection to MPI and PROFIBUS-DP networks [16].

_Menu bar
Project window "~ Toolbar _Workspace
"\ [ Winc fesible Advanced - G120.T - Device 1 7 A S
N[ roiect E t Eormat Faceplates / ,/ Help 7
Screens -~ - Tools
Texyugas wactora (hex 4000h - S0 Hz) // iy | /" window
0000 / S0
Cnoso coctonuma 1 40
Hooooooofooooooo & 2
Compound = - o =
On/Off Revers Fault x!
Messages -« off on L r 0 1 B
Recipes —+—~. 1 v
@ee)=
Reports -~ e .
Deyice . > Library
Settings

“ Properties window

Fig. 7. External view of the Siemens SIMATIC OP 170B operator panel and the main screen of the line
control system

The HMI software was developed in the WinCC Flexible environment. Data exchange between the
operator panel and the PLC is carried out via the MPI network, where the panel acts as the Master and the PLC
as the Slave. In the PROFIBUS network, which connects the PLC with the frequency converters, the PLC acts
as the Master, while the frequency converters operate as Slave devices.

The developed HMI interface includes a main screen displaying the overall view of the waste
transportation line and four separate control screens: for conveyor T1, conveyor T2, reversible conveyor T3,
and the crusher. Each screen displays the current and set speed of the electric drive, the power supply status,
and the presence of frequency converter faults. The interface provides functions for start (F1), stop (F3), fault
reset (F5), and reverse operation (F7, only for T3).

Automatic startup of the line is performed in reverse order: first T3, then T2, followed by the crusher
and T1, with time delays between starts. Emergency stop (F7 on the main screen) ensures simultaneous
shutdown of all line equipment [17].

Operator
panel

A

MPI
MPI ¥
PC |« Programmable Logic Controller (PLC)

Profibus
\ 4 V y V y A V
FCI o) Ca
éFrequenc éFrequenc éFrequenc éFrequenc
onvcrtcr onvcncr onvcrtcr onvcrtcr

Fig. 8. Structural diagram of the network architecture of the control system (MPI and PROFIBUS)
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To verify the effectiveness of the developed control system, computer simulation of transient processes
of the scraper conveyor electric drive was performed, taking into account the parameters of the selected
Siemens Micromaster 440 frequency converter and an asynchronous motor with a rated power of 2.2 kW. The
simulation was carried out using a mathematical model of the «FC - IM» system with a two-loop control
structure.

Figure 9 shows the transient characteristic of the rotor angular speed w(t) during the startup of the
electric drive. The acceleration time to the rated speed wnom = 149 rad/s is approximately 2.5 s, which
corresponds to the configured acceleration ramp of the frequency converter. The speed overshoot does not
exceed 1.5%, indicating proper tuning of the control loop.

140 +

120 +

100 +

80 A

60

Angular speed wlt), rad/s

40 4

20 4

04

T
1 2 3 4 5
Time, s

Fig. 9. Transient speed characteristic of the conveyor electric drive

o

Figure 10 shows the transient process of the stator current I(t). At the initial stage of startup, an inrush
current is observed, reaching a value of ls.=11.8 A, which is 2.3 times higher than the rated value l,om=5.2 A.
Due to the current limiting function implemented in the control loop of the Micromaster 440 frequency
converter, the current decreases to the operating level already after t=0.5 s and stabilizes at the nominal value

upon completion of acceleration.
12 A

11

10

Stator current I{t), A

T
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Time, s

Fig. 10. Transient stator current characteristic during electric drive startup

The transient characteristic of the electromagnetic torque M(t) is shown in Figure 11. During startup,
the torque reaches a value of approximately 29 N-m (2.1-Mnom), Which ensures reliable startup of the loaded
conveyor. In steady-state operation, the electromagnetic torque stabilizes at the level of Muom=14.0 N-m with
minor fluctuations not exceeding 3%, which is acceptable for conveyor load conditions.
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Fig. 11. Transient electromagnetic torque characteristic of the electric drive

To assess the energy efficiency of frequency control, a comparative analysis of power consumption
under different operating modes of the electric drive was carried out (Figure 12). The results show that reducing
the supply frequency from 50 Hz to 30 Hz makes it possible to decrease the power consumption from 2.60 kW
to 0.95 kW, i.e., by 63.5%. This is achieved due to the cubic relationship between power and rotational speed
for fan-type loads, which are typical for a number of conveyor mechanisms.

—— Fan-type load (cubic)
Quadratic load

]
w
o

—— Linear load

Power consumption, kW
[ T S
[=] ] wn ~ o [}
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! ! ! !

I
~
w

0.50 1

T T T T T T T T T
30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0
Frequency, Hz

Fig. 12. Comparison of electric drive power consumption under different operating modes

The obtained simulation results confirm that the use of the Siemens Micromaster 440 frequency
converter with a two-level control system (current and speed control loops) provides high-quality dynamic
performance and significant energy savings compared to the direct startup of an asynchronous motor.

5. Conclusion

The conducted study confirmed the effectiveness of applying modern information technologies in
automated control systems of electric drives for industrial conveyors. The developed control system for the
conveyor line of a woodworking shop, based on Siemens Micromaster 440 frequency converters,
Siemens S7- 314C-2DP PLC, and the SIMATIC OP 170B operator panel, ensures reliable and energy-efficient
operation of the technological process.

The use of the PROFIBUS-DP industrial network with the PROFIDrive profile (PPO3 structure) made
it possible to organize efficient cyclic data exchange between the PLC and four frequency converters, ensuring
minimal system response time. The implemented HMI interface based on WinCC Flexible provides the
operator with complete real-time information about the state of each electric drive and enables remote control
in both manual and automatic modes.

The results of computer simulation of transient processes of the electric drive confirm the high-quality
dynamic characteristics of the system: the acceleration time to the rated speed wnom=149 rad/s is 2.5 s, the
speed overshoot does not exceed 1.5%, and the inrush current is limited to 11.8 A (2.3 - lrom). A cOmparative
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analysis of energy consumption showed that the use of frequency control allows reducing power consumption
by up to 63.5% compared to the nominal operating mode when reducing the frequency from 50 to 30 Hz. The
proposed technical solutions are recommended for implementation in similar conveyor systems in agro-
industrial and woodworking enterprises.
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3ACTOCYBAHHS IHOOPMAIIMHUX TEXHOJIOI'T Y CHCTEMAX KEPYBAHHS
EJEKTPOIIPUBOJAMU NPOMUCJIOBUX KOHBEE€PIB

Y cmammi posenanymo 3acmocy8anusa cy4yacHux iHQOpMayitiHux mexHonroz2il 6 agmomamu308aHuUx
cucmemax Kepyeanus eieKmponpuso0am RPOMUCIO8UX KOHeeepHux niniu. 00 exmom 00caiodiceHHs € NiHis
MPAHCnOpmy8ants 8i0Xo0i8 0epegoobpoOHO20 Yexy, AKA 6KIIYAE CMPIUKO8] MpaHcnopmepu, cKpeOKosui
MPancnopmep, pesepcusHuUli CMpIYKosull mpancnopmep ma OUCKos8y pyounvhy mawiuny. Texnonoeiunuil
npoyec uMazae y3200ceHol pobomu KiibKOX eieKmponpusoois, ujo 3yMOGII0E HeOOXIOHICMb BNPOBAOICECHHS
eqheKmueHoi A8MOMamu308anHoi cucmemu Kepy8auHs.

OcHosrum enemenmom npusody € nepemsoprosay uacmomu Siemens Micromaster 440, sxuil 3a0e3neuye
NIagHe pecyio8aHHs WBUOKOCI ACUHXPOHHO20 OBUSYHA, 3MEHUWIEHHSI MNYCKOGUX CMPYMI ma 3axucm 6i0
nepesanmasicensv. Bubip nepemeopiosaua wacmomu 0OLpYHMOBAHO HA OCHO8I AHANIZY HOMIHAILHUX MA HYCKOBUX
napamempig enexkmponpusooa. O0IpyHmosano suxopucmants npomuciosoi mepexci PROFIBUS-DP ons oominy
OaHUMU MIDIC npoSpamosanum aoeiuHum Koumpoaepom Siemens S7-314C-2DP ma kinbkoma nepemsoprosaiamu
uyacmomu. ORUCaHo CMpYyKmMypy YUKITUHO20 00MiHy Oanumu Ha ocHosi npoginio PROFIDrive (cmpykmypa PPO3),
wo 3abe3neyye MIHIMAIbHI 3AMPUMKU Nepedadi ma eqrekmusHe KepyeaHHsi.

Ilpeocmasneno apximexmypy moouro-mawiurnozo inmepgelicy (HMI), pospobrenoeo Ha 0azi naweni
onepamopa SIMATIC OP 1708 i3 suxopucmanusim npoepamrnozo sabesnewenna WinCC Flexible. HMI 3a6e3neuye
MOHIMOPUH2 napamempie npoyecy 8 pearbHOMY 4aci, 8i3yanizayiio CMAanié cucmemu ma peanizayilo pyuHoeo U
ABMOMAMUYHO20 PeXCcuUMi8 KepyeauHs. 1Ipoananizosano (GyHKYIOHATbHY cXeMy Kepy8aHHs eleKmponpugooom i3
KOHIMYPamu 360POMHO20 36 3K) 30 CIPYMOM I WBUOKICIIO, WO 3a0e3neyye cmabiibHi OUHAMIYHI XAPAKMepUCHUKU,
MOYHe Pecy08aHHs WEUOKOCII A eexmusHe 00Med CeHHsl NYCKOBUX CIPYMIS.

Bukonano xomn’romepre moOent08aHHs nepexiOHux Npoyecié Ha OCHO8I MAMeMAMmU4HOi Mooeui
cucmemu «nepemeoprosay Yacmomu - ACUHXPOHHULL 08ucyHy». Pe3yiomamu M00enio8ants 0eMOHCMpPYIonb
BUCOKI OUHAMIYHI NOKA3HUKU CUCMEMU, 30KpeMd MAIUll Yac pOo320HY, He3HAUHe nepepecyio8anHs ma
cmabineHy pobomy 8 ycmaneHomy pexcumi. 1IopieHANbHULL aHANI3 eHepeOCNONCUBAHHS 8 DI3HUX pevcumax
niOmMEepPOACYe enepeoeheKmugHiCmb YACMOMHO20 Pe2yIO8AHHA Ma NOKA3YE 3HAYHE 3HUNCEHHS CNONCUBAHOT
NOMYHCHOCI NPU 3MEHULEHH] YACTIOMU HCUBTICHHSL.

Ompumani  pe3yiomamu  niOMeEPONCYiomv — epekmueHicmv — inmezpayii. - Cy4acHux  iHGoOpMayitiHux
MEXHONO02IU, NPOMUCTIOBUX MEPEXNC 36’A3KY Ma IHMENeKMYaIbHUX CUCeM KepY8aHHs 6 aBMOMAmMU308aHi
OazamoosueyHHi KoHeecpHi NiHii. 3anpononosami mexwiuMi piuwieHHs NiOGUWYIoms HAOIUMHICMb, SHYUKICMb ma
eHepeoepheKmUBHICIb  MEXHON0SIYHO2O0 NpoYecy I MONCYmb OymuU  PeKOMEHOOBAHI Ol 6NPOBAONCEHH HA
nionpuemcmeax 0epegooopoOOHOL, AZpONPOMUCIOBOT MA THWUX 2ay3ell i3 NOOIOHUMYU MPAHCNOPMHUMU CUCTIEMAMU.

Knrouoei cnoea: nepemsoprosay uacmomu, kouseep, erekmponpugoo, PROFIBUS, IIJIK, HMI,
ABMOMAMU308AHA CUCMEMA KePYBAHHS, THPOPMAYIUHI MEXHONO2I].
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