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> TATU in DonNTU: challenges and advantages

Speakers :

* Viktoriya Voropaeva, Vice Rector

* Valerii Potsepaev, Head of the Automatic &
Telecommunication Department
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TATU - Training in Automation Technologies for Ukraine

> TATU in DonNTU: challenges and advantages

Challenges
* Forced relocation of the Donetsk National Technical
University to the city of Krasnoarmeysk:

* inability to bring all the types of lab equipment,
documents and books;

* almost complete upgrade of the DonNTU TATU
team;

* J|oss of contacts with enterprises which used to
be our partners;

* Restart of TATU project work in February, 2015.
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> TATU in DonNTU: challenges and advantages

GM3, Villach, February, 2015
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> TATU in DonNTU: challenges and advantages

DonNTU TATU team
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TATU - Training in Automation Technologies for Ukraine

> TATU in DonNTU: challenges and advantages

Advantages

Possibility for the development and training of the
university staff.

Invaluable experience of teamwork, especially with
international partners.

Implementation of advanced automation
technologies in teaching and research.

A new level of students training while using TSL.
Co-operation with new partners for introduction and
use of modern means of automation and staff
training.

Development e-learning courses and virtual lab
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> TATU in DonNTU: challenges and advantages

TATU 2nd Training in Ilvano- Franklvsk
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TATU 2nd Training in lvano-Frankivsk
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TATU 2nd Training in lvano-Frankivsk
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> TATU in DonNTU: challenges and advantages

Our TSLs
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> TATU in DonNTU: challenges and advantages

Discussing TATU issues in DonNTU
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> TATU in DonNTU: challenges and advantages

How does it work?
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> TATU in DonNTU: challenges and advantages

Discussing TATU issues in DonNTU
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> TATU in DonNTU: challenges and advantages

Broad discussio
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> TATU in DonNTU: challenges and advantages

TATU dissemination
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> TATU in DonNTU: challenges and advantages

Students training
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Students training
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> TATU in DonNTU: challenges and advantages

Laboratory work
Subject: Development of automation system for mine drainage installation

Objective: To obtain skills of development and implementation of automation systems
based on TSL

The order of performance
1. General information about the control object

660V

Mine drainage installation
equipped with powerful FE_H ;

pumps. Drive motors with
feed voltage of 6 kV.

The water rises to the ,_.
height of 1200 m. = -

Drainage installation must | Functional diagram
include at least 3 pumps. 1] of a pump module

TATU - Training in Automation Technologies for Ukraine
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> TATU in DonNTU: challenges and advantages

High-voltage
explosion-proof
switching device

Mine pumping module

TATU - Training in Automation Technologies for Ukraine
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> TATU in DonNTU: challenges and advantages

2. The general structure of the control system

Listurbances

based on PLC

- The control device is i

Lonfrol

| Lonfrol Oufput
- The control objectis  pp0i-0 | system values
g <,—|_:
simulated by Berghof '
EtherCAT Compact-
Controller

- HMI is implemented
via web

Human-machine
nterface

»

Software simulator
of an object

Programmable (ogic
controller
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> TATU in DonNTU: challenges and advantages

3. Design of the control system using TSL ( INTERNET
The surface part of the s | SweH P Carr
control system uses — PROFIET
PROFINEYI' and wireless | g
network technology. S

S
Communication with the FL WLAN EPA ])))) Lol (((([ FL WLAN EPA PROFNET 0103y | proFieT

underground part is carried out EPA-to-EPA bnidge PROFMET

via PROFIBUS DP.

| PROFINET

L 0 | Prorner

<1000 m

surface part

The networks are connected
using PROFINET 10 proxy for
PROEIBUS DP. undergound part

Software simulator of the mam pumping vt

Ethernet terminal for visualisation EtferCAT Compact Controller | discrete & andlog PROFIBUS bus coupler

L nputs-aufpuls

! p SN ETHERNET )
: 11

| ===

|

|
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TATU - Training in Automation Technologies for Ukraine

> TATU in DonNTU: challenges and advantages

4. The following scheme is used for configuration of the PROFINET-devices

NOTEBOOK
Internet 192 168 108 252
N BOX 1-PLC & PROFINET
|
S B it I ffffffffffffffffffffffffffffffffffffffffffffffffff
c ! A SWITCH SMCS 8TX-FN 24 Ghiz WLAN
AX(=3050 Rev.>01/5,/50 |
A || PROENET switch) too-av-is D62 FeE 80217 b/g/
X7 1792 168 109 193 | 00-A0-45-86-95-EC | £iperner | 197 168 108 253
X2 |792 168 170 254 | 00-A0-45-86-95-EE | Finernet I PROFNET H WILAN £PA ]))))
= X3 792 168 108 254 00-Ao-45-66-95-r0 | FrOFET | xlxlyal | | [x7|x = MX7 1921681083 | oo-12-F-15-27-64 | PROFIET
| ' NANAAARA |
[ L N ™~ |
[ e -4 L R
FROFINET FROFINET
GSM/ GRS r _______ - LR ':
AXL F BK AN-01/70 M 573 PN HF vZ0 (Siemens/
(((( I:I- e o7 GW/ GFRS Rev. WA 20 : fbus coupler PROFINE T<—>AXIOLINE) I (nterface mode)
A -4 5-8F-95- L_ L
——— M7 | 1921681084 | o0-40-45-5¢-95-ec | terrer 2% 1921681081 |oo-ao-45-80-£3-2 | propner »% 192168 1082 | 28-63-36-16-A0-F2 | FROFMET

ONBOARD

¥
~+
S
N
=y
S

B I Alt/U-PAC

0046 | i8 | 0i8

AXILINE

i
Eﬁ

Stemens ET 2005 perjpheral system

| AXF08/1008/1 H

| AXCFAL U
| AXLF AL 1

| 80 0c24v
[ 800 oc24v,/054
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> TATU in DonNTU: challenges and advantages

BOX 2 - PROFIBUS

{Axigline F bus coupler for PROFBUS OF)

24 GHz WLAN
H MNP FN-47X PB
FEE 80211 b/g/n IPROFINET 10 praxy for PROFIBUS 0P wit infegrated switct)
192 168 108 5
(((([ A WLAN EPA PROFIVET
PROFIBLS
PROFIET | | 7921681086 | XTKE— Xl e | 3]s
i N AN A A
(R
PROFBUS
PROFBUS PROFBUS
AX F BK PB 1L 7B BK D18 (04, EF=PAC

X1 addess = 4 | | rores

AXICLINE

| AXLF oi/1.008/1 1

TATU - Training in Automation Technologies for Ukraine
| AXLF Al U
| AxFAoL v

fintine bus coupler for PROFIBUS OF)
X1 | adiress = 3| [ rorus

ONBOARD

Bl 2L006-MF
B I AD2/U-PAC
B I Ald/U-PAC

004 | 08

5. The following scheme is used for configuration of the PROFIBUS-devices

M7
(HIGH FEATURE interface modide)

X1 | address = 5| [ Proveus

T
JLAL L

| 801 oc2sv
| 800 D24 v,/054

B R R R I R R R R I —————————~—
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> TATU in DonNTU: challenges and advantages
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6. Programming of the AXC-3050 controller in PC Worx environment using FBD language
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TATU in DonNTU: challenges and advantages
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7. Simulation of the object in CoDeSys
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> TATU in DonNTU: challenges and advantages

Ine

8. Visualization of the control object in CoDeSys
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> TATU in DonNTU: challenges and advantages

9. Design of the web-based interface using WebVisit (PHOENIX CONTACT )

E{J Phoenix Contact® WebVisit - D:\Program Files\Phoenix Contact\Software Suite 182\ WebVisith' Projects\testl.prj EI
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R|«B\N~D0 @@Eao s E
[E Y- : oo L 1 g i +j
b F e ME =0 B %0 HE e @ EoEs e
Project Files R X testil.teq xr Start Page r MsgBoxteq ] w Painte.. 3 X Properties o x E—J
. " h Select Cval 3
BarGraph = Aj r4 a
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Image On Condition ==
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> TATU in DonNTU: challenges and advantages

HMI of the control system in the web-browser

TATU - Training in Automation Technologies for Ukraine

fentry

€ i @ 192168109193 entry.hf

Pump1

x \OF

Donetsk National Technical University, Ukraine

Training project on using TATU Smart Lab

in mine automation

Pump2

Alarm Level

High Level

Low Level
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TATU - Training in Automation Technologies for Ukraine

TATUT

EU TEMPUS Project 2013-2016



TATU - Training in Automation Technologies for Ukraine

> TATU in DonNTU: challenges and advantages

Data cloud

Further scientific
research aims at the
integration of cloud
technologies into
interactive control of
mining technological
processes using
INDUSTRY4.0

Mine equipment
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> TATU in DonNTU: challenges and advantages

Thanks for your attention!

Ph.D., Associate Professor
Viktoriya Voropayeva,
Vice-Rector

Email: voropayeva@donntu.edu.ua

Ph.D., Associate Professor

Valerij Pocepaev,

Head of the Department of Automation and Telecommunication
Email: potsepaevb6@mail.ru

Donetsk National Technical University
2,Shybankova Square, Krasnoarmiysk
Donetsk region, 85300, Ukraine
http://donntu.edu.ua
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