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PKN ORLEN - international oil and energy company .\ﬂ

@ Integrated _luﬂ_ 30 m tons
’ downstream assets throughput

in three countries of various types
@ in Central Europe - of crude oil

22292 over50 products

G ww  from refinery & petrochemicals sold in more than
= o< 90countries around the world

2,700 fuel

stations @O Loyal
The largest retail network @l customer base

in Central Europe

E’ ] Over 1.4 m transactions per day

@ Over
100 m boe ASASA 20 th.
2P reserves } )
in Poland and Canada highly-skilled THE LEADER
employees IN CENTRAL EUROPE
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PKN ORLEN - energy sector

The second largest investor
in new power units in Poland
(more than 1000 MWe under
construction in 2016)

6.1 GWt* 1.8 GWe*

Installed thermal Installed electric
power power

The largest industrial producer
of electricity and heat in Poland

~40 PJ ~7 TWh*
Annual heat Annual electricity
production generation

0OSlsoft.
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]
Integrated energy assets (ORLEN|

in 9 locations
in 3 countries of Central Europe

WEOCLAWEK

.
A%  LITVINOV

SPOLANA -
PARAMO

*Including CCGT Wioctawek and CCGT Ptock. In 2016, elecricity
generation was about 2 TWh, installed power — 5.2 GWtand 750 MWe.
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PKN ORLEN PI System N

» Direct customer since: 2002 (user since 1998)

« Pl Servers: Total 326,000 tags including 300 clients gi
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PKN ORLEN Bussines Challenge o
ORLEN

Corporate level production and financial management in Energy
Segment PKN ORLEN:

« Many locations, many technologies, many data sources - need for
integration and common communication platform with business
information

« Combination of technical data and the economics
* Real time, effective conducting of advanced analysis
« Attractive visualization layer
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Main graphic

B PKN ENERGO

CHP MAZEIKIAI
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CCGT Wioctawek

CCGT Wioclawek {\
(ORLEN|

Variable cost of electricity production costof ty
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CCGT Wioctawek - Trading

CCGT Wioclawek - Marginal Cost

[PLHIMWR] Incremental cost of electricity production
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CCGT Wioctawek - KPI

CCGT Wioctawek - KPI 29.03-04.04.2018
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CHP Ptock
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CHP Ptock - trading

Q8
= TG6 - Marginal Cost ~N
- = -

Gross marginal cost of electricity production

1299,99 PLN/MWh

Electricity price SPOT

229,77 PLN/MWh

Admission Steam
13,6 MPa

Condenser

Extraction 1 Extraction 2
3,5MPa 0,7 MPa

Giél 24,0:0 hcmrs: <]>:§
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CCGT Ptock

Main graphic Trade_SIM
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CCGT Ptock - trading

™
CCGT Plock - Marginal Cost SIMULATOR N

[
i : i
Incremental cost of electricity production : :
1250,00 1
1220,42 PLN/MWh ] ]
H ! |
[ H ]
. H 1 ‘ 1240,00 |
: Variable cost of electricity production N : :
(
H 1225,19 PLN/MWh ' H H
{ 0
i { 1230,00 |
Electricity price SPOT g
0
229,77 PLNIMWh '
! ‘ ‘ 1220,00 | :
! { : ;
Matural gas price H H H
I ‘
PL n : i 121000
: :
{ i
1 1
______________ _———— L ——————— _———— e ————— P L —_———
T T e T T T T T T T T T i
[l 1 . . H
: Technical ions ‘ Incremental cost of electricity production bridge :
) 1
H ! T pLumawng g
H H 1
i 0 ‘
H { O-- - - — " — — — — — — — — — — — — — — — — — '
Net electricity production 13,6 MPa steam flow 1,7 MPa steam flow H | g
] [ 1
278,00 MW 0,00tn 0,00tih ! i 80000 — — ] a
[l H :
! 121345 6,49 0,48 0,00 122042 !
H { 120000 - — ]
i 0 0
‘ . ( 0
H Net overall efficiency Steam energy Ambient temperature : Il
i ' (110000 — - — — — — — — — — 1
51,95% 0,00 MW 8,00°C H ] i
[l 1
i L [l
: o | {
! Fuel Emissions Other Yellow certificates Marginal !
! ! cost cost cost revenue cost '
‘
i 0 i
b e e m i m e e N D DN DD DSV

- ENERGY DEPARTMENT

contact-nes R

§" OSlsoft.
; PI World SAN FRANCISCO 2018 #0OSlIsoftUC  #PIWorld  ©2018 OSlsoft, LLC



CHP Litvinov

Emmcsour

CHP Litvinov (@- Unipetrol
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CHP Litvinov - trading

ErEmcacur

CHP Litvinov - Marginal Cost (@ Unipetrol
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CHP Mazeikiai

CHP MAZEIKIAI e, ue,wu-
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Pl-based monitoring platform in Energy Segment - details N\
Jp I =8 ORI ORLEN

- Internal network .==== ~
AY

~ MidOS§ ———— -+ Reports -——----- -
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EXCEL — EXCEL MS Excel _’i 3

Calculation model ! I

i KPI CCGT i

. J \ )

~  MS Excelfiles = EXCEL - EXCEL
Database

7~ WEB

PDF reports

Pl - EXCEL EXCEL - PI

Pl Data Link Pl Builder

Pl Data Archive
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I - Dedicated model for each power generation unit Pl ProcessBook

I - Technical and economic algorithms

l « Data validation | 1
—— e e = = == —— 4 1 Monitoring platform in
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Plin PKN ORLEN —results and benefits ‘\\
ORLEN

Pl as useful communication platform with the potential of new users

« Interactive platform with the business information of the Energy Segment
* Monitoring of the technical and economic performance of the energy assets
« Expansion of the group of users in the company — managers, traders

Pl as Business Intelligence tool

>e |||I  Deep an_alysis of the historica_ll data to build the
il oo 2 mathematical models of the installations _ _

i * On-line analysis based on the advanced algorithms in AF
+ Attractive visualisations based on VBA

e
\llr:"l!'lity >
3 G

Pl as catalyst for automation

* Increased efficiency of analyzes
« Automatization of reporting process — saving time and human resources

! OSlsoft.
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Pl in PKN ORLEN — Next Steps ‘\ﬂ
ORLEN

« Central Data Repository powered, among others, by PI
« External advanced calculating engine replacing excel
« Dedicated Bl tool for data visualization

« Pl Vision as a step towards web applications usage
« simplified access to graphics
» customized widgets (JavaScript, HTML5)
* notification system
* managing permissions to show and change displays
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CHP Ptock — Pl Vision

CHP Ptock
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CCGT Wioctawek — Pl Vision

CCGT Wioclawek
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CCGT Ptock - PI Vision
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CHP Mazeikiai - Pl Vision

seikiai _
CHP Mazeikiai 10
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Justyna Dudzinska

justyna.dudzinska@orlen.pl

Specialist in the Energy
Efficiency Management and
Balancing Office - PKN
ORLEN

Pawet Vogtt

pawel.voqgtt@orlen.pl

Head of the Energy
Efficiency Management and
Balancing Office — PKN
ORLEN

Kacper Rosinski

kacper.rosinski@orlen.pl

Specialist in the Energy
Efficiency Management and
Balancing Office - PKN
ORLEN
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Arkadiusz Przychodzien

arkadiusz.przychodzien@orlen.pl

Specialist in the Energy
Efficiency Management and
Balancing Office - PKN
ORLEN
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Questions

Please wait for the
microphone before asking
your guestions =

State your .
name & company
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Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
OSlsoft Pl World Conference 2018

A . l\[‘)pSlon‘
* View the latest agenda and create your own

* Meet and connect with other attendees
B HrML

search OSISOFT in the app store
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