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Czestochowa University of Technology
Faculty of Electrical Engineering

* A" category - FEANI accreditation

government ranking of
research units — The graduate students can apply
for the European Engineer title

_ _ (EUR ING)
« BSc studies in:
— Electrical Engineering r can/
— Electronics and
Telecommunications
— Computer Science « ERASMUS +
Automation and Robotics — Slovakia, Germany, Italy, Great
. Master studies in: Britain, Romania

— Electrical Engineering
— Computer Science

Erasmus+
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Faculty key research directions

« Research and implementation of measurement and diagnostic devices
used in electrical and power engineering

« Optimization, modeling, intelligent management and forecasting
methods in the power industry

 Modern measurement methods, thermal imaging diagnostics and
materials engineering

* Modeling and analysis of electromechanical systems, diagnostics
systems of renewable energy sources

* Numerical and analytical methods in computer science and electrical
engineering
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CUT - cooperation with business and industry

Licensed software used in teaching and research (among others)

Microsoft DreamSpark ﬂ os' w
for Academic Institutions # L SUN Ls
2 =~ NATIONAL

_~msdn MATLAB m
Academic Alliance ' SIMULINK " INSTRUMENTS

Cooperating agreements (teaching, research and development)

v

”~ TAURON CNGIC ~PGE —]— e e m U
Polaniec Energia Odnawialna S.A.
P power plant .
) @) Connect mamaas
7 oy @ Sopmect  cecTRW A
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Using the Pl System by Faculty of Electrical Engineering

*  Monitoring & management of Faculty assets
— smart meters, photovoltaic panels, wind turbines, weather station

* Research and development
— Automation and optimization of industrial processes
— Predictive Maintenance
— Forecasting of power generation
— Data validation

* Education/Teaching
— Student workshops
— OSlsoft Pl science club
— Part of the curriculum (gradually implemented as elements of selected curriculum)
— PI System as a stand-alone course as part of standard curriculum (in the future)
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OSlsoft and Czestochowa Tech — How did it start?

* December 2014 — Educational & Research Software License Agreement

* February 2015 — first Pl Workshop in Czestochowa Tech for students
and teachers Faculty of Electrical Engineering

— Three days’ workshop including basis of Pl PocessBook, Pl DataLink
Pl Coresight and AF Server (lecturer Tadeas Marciniak OSlsoft)

e March 2015 — Pl in the Students’ Science Club

— After workshop a part of students decide to continue learning Pl
System
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OSlsoft for Faculty of Electrical Engineering

* April 2015 — now
— Cooperation with t‘\, gg:_'g}ect (Pl System integrator)

* October 2015 — now
— OSilsoft Academic Program (Nicolas Peels)

* January 2016

— open lecture for Faculty’s students, workshop for students of Computer
Science (lecturer Tadeas Marciniak — OSlsoft, about 65 students attended)

* June 2016
— Set up of the PI-to-PI Interface with ENGIE (Polaniec Power Plant)
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Pl System in Computer Science courses

The course sylabus remains the same but the tool was replaced with
the Pl System!

Source materials to prepare exercises — Osisoft Learning

* October 2015 — February 2016
— first elements of Pl System in courses:
* Network systems course
* Management and information processing course

* January 2016 — at the end of semester one day workshop (lecturer
Tadeas Marciniak — OSlsoft, about 15 students attended)
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https://www.youtube.com/user/OSIsoftLearning

Pl System in Computer Science courses (exercises)

Predkos¢ wiatru

Pl ProcessBook
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&  Otoczenie i Zuzycie

Ex Liczniki energii elektrycznej
= Stacja meteorologiczna
&  odnawialne Zrédta Energii

E: Elektrownia wiatrowa
E= Elektrownia stoneczna
¢ OWEPCZ

2 Strona Wydzialu Elektrycznego
& Strona Politechniki Czestochowskiej
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Pl System in Computer Science courses (exercises)

Pl DataLink

+AD STROMNY FORMULY DANMNE RECEMZIA WIDOK Pl DATALINK

68 o4 0@ E|L -~ A% 5 @ 3

Current Archive Compressed Sampled Timed Calculated § Time Explore Compare Search Asset  Properties Update

Value Value~ Data - Data~ Data Data - iltered = - - - Filter @:' Help
Single Value hMultiple Value Calculghion Events Search Properties  Update Resources C D E F
4 |Poczatek *1h
5 |Koniec *
. . . .
« Using basic functions ¢
4 |Temperatura
9 |Dane surowe Obliczenia
10 INumber of Values: 72 Maksimum Minimum
A B C 20-gru-1516:31:07 28,63362 20-gru-1516:30:43 20-gru-15 16:43:37
1 20-gru-15 16:31:37 26,28214 29,58971977 0
> | \\osi.connectpoint.local\BA:ACTIVE.L  20-gru-15 14:18:37 Active 20-gru-15 16:32:07 25,8762
20-gru-15 16:32:37 23,42633
3 | V\osi.connectpoint.local\BA:CONC.1 20-gru-15 14:20:37 0,902393997 20-gru-15 16:33:07 22,3218
4 | ‘\osi.connectpoint.local\BA:LEVEL.1 20-gru-15 14:20:37 4,697245598 20-gru-15 16:33:37 21,7997
5 | \\osi.connectpoint.local\BA:PHASE.1 = 20-gru-15 14:18:37 Phasel 20-gru-15 16:34:07  19,94234
6 | \\osi.connectpoint.local\BA:TEMP.1 = 20-gru-15 14:20:37 3,613884449 T nE e A Aenes
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Pl System in Computer Science courses (exercises)

e
P I C - I t Zestawienie tabelaryczne . "W
Path Mame Description Value Trend Average -  Minimum Maxirnum Range
piserver BA:TEMP.1 Temperature Reactor 1 42010 AAAAAS 19,278 0 56,567 56,567
piserver  BA;LEVEL.1 Leve! Reactor 1 w12 1WA 21357 0 41,483 41,483
piserver BA:CONC.1 Concentration Reactor 1 22 AN 22287 0 47352 47352
Parametry reaktora W | piserver CDEP158 Light Napiitha End Boint s __—" 57763 10,104 5 55,506
piserver  SINUSOID 12 Hour Sine Wave 0,00060397 /_\_ E0,512 0,00060857 20,162 00,167
piserver CDT158 Atmospheric Tower OH Vaper 47,665 M‘M’L" 6444 A7 87,869 40,8659
BA:CONC.1 23,419 DEG.C BAACTIVE BA-PHASE.1 BATEMP.1 26,802 . ) /-'—‘\\
- Phased STATE - piserver  SINUSOIDU UTC 12 Hour Sine Wave 57373 67.025 65,7938 00,909 03,206
P

* ® Phased # > piserver  CDM158 Light Maphtha End Point Control Cascade m nfa nfa nfa nfa

g % B s
Phase piserver  BAPHASE Phaze Reactor 1 Phases M nfa nfa nfa nfa

8 3 Phases - e _ X . . | | | I I I

omaset piserver  BAIACTIVE1 Batch Active Reactor 1 Active nfa n/a nfa nfa

o & Phase3 3 &

P o Phaset o o
® BALEVELI
40,543

2016-01-17 12:50:11 8h 2016-01-17 20:50:11
2016-01-17 12:50:11  [1h] [1w] = 2016-01-17 20:50:11
T13:00 h4:00 15:00 l1s:00 Ti7:00 T1s:00 l15:00 Lo:00
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Pl System in Computer Science courses (exercises)

Pl Server — Asset Framework

(G Mazwa Uzytkownila

= (J Areal
EI (F Line A
R &P Heat Exchanger A
EI (J LineB
o &P Heat Exchanger B
Sl (3 Line C

- o & Heat Exchanger C
EI ﬂ Heatk Exchangers

to (1 Heat Exchanger A

- (3 Heat Exchanger B

b () Heat Exchanger

(7 Mazwa Uzvtkownika 2
EI (3§ Equiprnent Maintenance
L [ () Tanks
= (J Praduction Area
= (J Production Line 1
L (1 Mixing Tank 1
- (J Storage Tank 1

Mixing Tank 1

| zeneral I hild Elernents | Attributes |F‘|:|rts I Analyses I Hersinn|

|Eﬂ‘ﬂr’
& 4 B € & Name < Yalue
(;5' Attributel 21,7623 °F
& =] Level 90 ft
# =] Lining SSteel
EI- & =] Spec
=] Manufac... {0
El Cost ... 0
=] Location |0
......... # Elwidh 0
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What have we done?
Monitoring of Faculty assets — Weather Station

Visualization and store data from meteo station (part of
engineering thesis):

+ Sending data to Pl Server using Pl UFL Interface and VPN
con neCtiOn e E=Ey

= = o @R @

i“;j:”';‘:‘:"“i:“"’il‘”" e — = Interface:  [PIUFLT (FI_UFL1) - piserver ~|  Fename
Tupe: LIFL ~| PI Universal File Laader Fl Dats server Connection Status
[rrm—— o Description: | 4? \pjiwz
- - iiteable
,,,,,(,(—:;-;\ e e Versions: [ P1_UFL.exe wersion 331213 Mon Unint-based interface
N, < P
" \%E Zf \J\‘ General Pl Universal File Loader Interface-5 pecific Parameters (3.2.13.17)
—_— . 8
J I 2o HiE RunlOnce snd Ext [~
o g se s Service Configuration File:
o

= 0 a5 o 0 Rate [E-\DanedolF L\ dane Ziédkoweiw/L_To_FI_BY_LIFL_OHLINE ini J {Launch UFLDesigner. exe |
BAROMETER 10128 P TCTAL Rl {m

Aichive Mode

I™ Send datatoPl Archive [GiacReplace]  +| I TagMask: [
I™ Laboratory Snapshots I Default Eror Status : ’7
[~ Read Before Dverwrite ™ “wiite Delay (ms]: "\7ﬂ
I Use UTC Timestamps I e Sieelevents): [ i02e0

SOLAR RADIATION

wo_®0_gn 9 [~ Ignore Missing Tags
0 o0
a "
250 “Nao
100 o0 2 "
o oo o e
Additional Parameters
iz e
o 37 -
3z

Sunrise: 5:53 Sunset: 19:35

&
Increasing clouds with little temperature change.

Ready Runrning PI_UFL - Installed
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What have we done?
Monitoring of Faculty assets — Weather Station

 Store data in Pl Server

" Point Builder - PI System Tools (Administrator) [=1o .

File  View Tools Help

o TH&BR @ 22 points
e Ol Sover  Name Stored Values  Point Source | Point Type | Point Class  Descriptor ~
Servers PISERVER WL_Dew_Pt_Online Realtime data  UFL Float3?  classic Stacia pogody Wydzial Elekdryczny 72 7 - watose wprowadzana online 2 Oze ToP| przez UFLi VPN
PISERVER WL_Heat_Index_OnLine Realtime data  UFL Float3?  dassic Stacja pogody Wydzial Eleklrycany 77 wartose wprowadzana orline 2 Oze ToP| przez UFLi VPN
PISERVER PISERVER WL_Humidity_OnLine Realtme data UFL Float32 classic Stacja pogedy VWydzial Blekiryczny wilgetnosc - wartosc wprowadzana online z Oze ToPl przez UFLi VPN
- PISERVER WL_Pressure_OnLine Realtime data  UFL Float3?  classic Stacia pogody Wydzial Elektyczny cisnieniz powistrza - wartose wprowadzana orline z OzeToP| przez UFL1 VPN _
@ >< & b 4 # '@ PISERVER WL_Rain_Online Realtime data  UFL Foat32  classio Stacja pogody Wydzial Elekiryczny opady deszczy lub sriegu - wartosc wprowadzana online z OzeToPl przez UFLi VPN =
. — PISERVER WL_Rain_Rate_Online Realtime data  UFL Float3?  dassic Stacja pogody Wydzial Elekdryczny 77777 - wartose wprowadzana online z Oze ToP| przez UFLi VPN
PISERVER WL_Solar_Energy_OnLine Realtme data UFL Float32 classic Stacja pogody VWydzial Elekiryczny energia sloneczna - wartosc wprowadzana online z Qze ToP| przez UFLi VPN
TEQ NEITIE-' SEﬁI’Ef 'I"lmestamp VE'IJE-' e Ve PISERVER WL_Solar_Index_Online Realtme data  UFL Foatl?  classic Stacja pogody Wydzial Blektryezny 772727 - wartose wprowadzana orline 2 Oze ToP| przez UFLi VPN
Search Ol PISERVER  WL_Solar_Radiation_Max_Online Realme data  UFL Float3?  dassic Stacja pogody Wydzial Elekiryczny maksymalna radiacia sloneczna - wartose wprowadzana orline 2 Oze ToP| przez UFLi VPN
H H B . PISERVER WL_Solar_Radiation_OnLine Realtime data  UFL Float32 classic ‘Stacja pogedy VWydzial Blekiryczny radiacja sloneczna - wartosc wprowadzana online z OzeToPl przez UFLi VPN
Al
WL_DEW_H_OH Line piServer 8/23/2016 11:35:00 AM 166 i B;:;S PISERVER WL_Temp_In_Online Realtime dats  UFL Fost12  classic Stacia pogody Wydzial Elekdyczny temperaturs wewnatrz w pomieszezeniu gdzie stoi loger - wartose wprowadzana online 2 OzeToP|
. . e PISERVER WL_Temp_Qut_Max_Online Realtime data  UFL Float3?  dassic Stacja pogody Wydzial Eleklryczny temperatura zewnetrzna maksymaina - wartose wprowadzana online 2 OzeToP | przez UFLi VPN
b Data
WL_PFESSUFE_OH Line plserver 8/20/2016 11:35:00 AM - 1.012.8 b terfaces PISERVER WL_Temp_Out_Min_OnLine Realtine data  UFL Foaid2  classic  Stacia pogedy Wydaial Eiekiiycany lemperatura zewneirzna minimalna - warlose wprowadzana orline z OzeToP| praez UFLi VPN
. . e, b IT Poits PISERVER WL_Temp_Out_OnLine Real4ime dats  UFL Foat22  classic ‘Stacja pogody Wydzial Elektryczny temperaturs zewnetrna - wartosc wprowadzana oniine z Oze ToP | przez UFLi VPN v
WL_Salar_Energy_OnLine piserver 8/25/20016 11:35:00 AM & 5 Gponsion q m [ >
. . . 4 Points [ Generol [Prtive [ Caseio | Socurty [Srmem]
WL_Wind_Dir_Online piserver 8/25/2016 11:35:00 AM W Digtel Sictes e |piotees) I Com e e
) ) ) Performance Equations Name: [WL_Temp_0ut_Online | [Rename | server: [PISERVER v]
Ha 2y E ! 25-’ 2” 35*“‘ Poinrt Builder
WL_ |r1_0r| Line pis er 16 11:35: AMO D Pont Classes Descriptor. | Stacja pogody Wydzial Bekirycany temperatura zewnetrana - wartosc online z OzeToP| prez UFLi VPN |
WL_Wind_Speed_Cnline piserver  8/29/2016 11:35:00 AM 45 For Souree Tade Stored Values: | esbine dets Paint S [UFL | paint Class; [dossic
. . . . b Secuty R i 5
WL_Solar_Radigtion_Online piserver 8/29/2016 11:35:00 AM 657
EngUnits: | Display Digits: |
WL_Temp_In_OnLine piserver 8/29/2016 11:35:00 AM 303 B | \
WL_Temp_Out_Online piserver 8/29/2016 11:35:00 AM 264 SourceTog | |
WL_Humidity_OnLine piserver 8/25/2016 11:35:00 AM 55

Session Record
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What have we done?
Monitoring of Faculty assets — Weather Station

 Create structure in Pl Asset Framework

File  Search VNiew Go Tools Help

aD‘atabase P Query Date -~ (0 ﬁ' @ Back | ﬂ«, CheckIn %} « Refresh | (3 Mew Element ~ = New Attribute |Search Elements » v|
Elements Stacja pogodowa
5 Elements | General | Child Elements | Attributes |Ports | Analyses | Version |
& Connectpoint Office Group by: [_] Category [ ] Template
[ (G Liczniki energii elekiryczne;j — : =
[ ( Szelag Fiter L '| MName: |W|Igoh'105c |
= WEPCZ 2| t|m|%/8 Name 2| Value & Description: | |
[#- (F Solar power plant z -
i & Stacia pogodowa E &F Cisnienie 1012.8hPa EODELES |<N=’r1E> V|
o @ Sh_orage = ¢¥ Energia promieniowania shonecznego Sly s |||
Bl @ Wind power plant Default UOM: reent |
(L}, Element Searches FE & Kierunek wiatru W ' E
Value Type: Single
-] &F Opady 0mm | L |
Value: 55 o,
= ¥ Promieniowanie shoneczne 697 Wim2
Data Reference: PI Point v
5] & Predkosc wiatru 4,5m/s
Settings... |
] ¥ Punkt Rosy 16.6 °C
\\PISERVER \WL_Humidity_OnLine
SR O Temperatura wewnetrzna 30.3°C
o | J Temperatura zewngtrzna 26.4°C »
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What have we done?
Monitoring of Faculty assets — Weather Station

Visualization
Pl Coresight

Stacja meteo.PDI

© PI Coresight
(i) Ekran: Weather Station
]

Temperature: 1 3,1 55,58
Pressure: 1 01 5,5

Wind speed: 0’4

Wind direction: E

Humidity: 71

Pl ProcesBook

—————
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What have we done?
Monitoring of Faculty assets — Weather Station

UFL:PY_UFL:ufl : o
Stion Parameters, (from INI file)
UFL:PI_UFL:ufl

{8 Plinterface Configuration Utility - PILUFL2*
Interface  Tools Help

DX |d a0 656R 9
Bloran FilestPritllal _UFL\Logs\ers.log. Ikerface:  [PLUFL2 > piserver =] _Rename |
53 PI_UFL:PI_UFL:ufl Type: [UFL ~| Pl Universal File Loader Pl Data server Connection Status:
53 PLAFLBIMEL el £ 2 0 | nout.log. Desciption: [interface do przesyaria danych z folderu dropbasa / it
V' Wi
$3, BRI UFLIPL UIFL ufl Vessions:  [PI_UFL exe version 331213 [Non Unint-based interface
153 PI_UFL:PI_UFL:ufl General Pl Host Information 1] pigetmsg -host=E113-U13 -f [oh PGl
2 3 PI_UFL:PI_UFL:ufl UFL Point Source:  [UFL [E] || ServerCotecve: [N 2 ) =
> Service - 20-Sep-16 17: €1 1210
2 5. u S sn FiTestBTat S\PI_UFL\Logs\exrr|
X 3pBIMFL: PT_UFL;uel e, 10 Rate X| SDK Member. [N
2 6:53 PI_UFL:PI_UFL:ufl APiHosname: [eeve =] .
- 1 28-Sep-16 17:5i 3 FL: PI_UFL:ufl e
12 53 PI_UFL:PI_UFL:ufl Interface |D: User: [piadmin | piadmins | Plword 5 S 3 es{PIPC\Interfaces\PI_UFL\Logs\out.log|
2 153 PI_UFL:PI_UFLiufl o= Type: [Noneplicated - PI3
2 turl

. . . =) . Veson  [EGER
Visualization T [ e |
" 1

153 PI_UFL:PI_UFL:ufl V¥ 00:00:30

Interface Instalation Path

45 | L A C:\Program Files\PIPC\Interfaces\PI_UFL\ J
on the map T e

w1 i Interface Batch Fiename
N : PL_UFL2bat
-aP1> al conne cver| s :
Close Apply : PI_UFL:PI_UFL:
Ready Rurring PILUFL2- Installed FL:PI_UFL:
264> ixemote
e s FL: PI
Sla= i08in GeRzion
= §58 PI_UFLiPII
» Komputer » Dysk lokalny (0:) » Dropbox » DaneWeatherlink ~[4 DaneWeathertink P 5 -
- g 23sE'18 .exe>PI-API> Initial connection ¢/gsl
Organizyj v Umiesé wbibliotece v Udostepnij v Nowy folder i @ S
jokbutes
- 0 = 0¥}
Ulubione . 5 -
3 Dropbox | downld02_20-Sep-2016_18-57-35.469 2 = ApoRane: """
%1 Ostatnie miejsca & downldog y ‘y,u exe(?7264) iremote, Asunch read
Zeato suaifounia Zamkniete przes Zdaines
% Pobrane i) downld02_20-Sep-2016_18-53-05.380 2 P
= B Pulpit &) downld02_20-Sep-2016_18-47-35.336 16-09-2 Plik_0 < m »
) downld02_20-Sep-2016_18-42-35.561 2016-09-20 18:5 Plik
Drophox I 4 Biblioteki & downld02_20-Sep-2016_18-38-05.620 2016-09-20 18:53 Plik_0O
3 = Dokumentv = dowmld0? 20-Sen-2016 18-32-35.774 16-09-20 15:4 =

Elementow: 18

Integration
with other systems — REMS (Real-time and asset data visualization platform)
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Education process - engineering thesis

 |n autumn 2016

— Acquisition and visualization data from meteorological station
using the Pl System

* In spring 2017
— The use of Pl System to monitor the assets Faculty of
Electrical Engineering, Technical University of Czestochowa
— Using Event Frames to find important process information

— Creating AF Structure of ENGIE Polaniec Power Plant
assets
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Work with real process data

Pl-to-Pl Interface between Polaniec Power Plant and CUT

 Autumn 2016 - autumn 2017
— Tags structure in Pl AF,
— Data validation methods,
— Efficiency of energy production
— Dashboards (Pl DataLink, Pl Coresight)
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Work with real process data

Cooperation with ConnectPoint:

e Suggestions consider engineering and master thesis
« |IT support of Pl System

e Students internships

« Create Faculty structure in AF (smart metres, renewable
energy sources)

« Business projects
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CUT for business — students’ benefits

« Knowledge about real-time processes
Access (limited) to real systems
Working on polish language version
— PI Coresight

— PI DataLink

Participation in business project
Better Chance of getting job
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Next steps

Prepare courses for student basis on Pl System software
Workshops for students and teachers

Grants

— Internships program

— additional courses

Cooperation with companies using Pl System
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Contact Information

dr Piotr Szelag
szelag@el.pcz.czest.pl
Assistant Professor
Politechnika Czestochowska
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B Merci Gracias
x Thank You
NG HOhES
4 Cnacunbo Obrigado

s Dziekuje
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