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PKN ORLEN - international oil and energy company "\

@ Integrated _luﬂ_ 30 m tons
’ downstream assets throughput

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

22233 over50 products

»oww  from refinery & petrochemicals sold in more than
223 80 countries 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)

Integrated energy assets
in 9 locations,
in 3 countries of Central Europe

6.1 GWt* 1.8 GWe*
Installed thermal Installed electric
power power
WELOCLAWEK
Al== ag
The largest industrial producer .F',;CK

of electricity and heat in Poland

Al TRZEBINIA

c_" 5
AL LITVINOV
~40 PJ ~7 TWh* SPOLANA =
- PARAMO
Annual heat Annual electricity
production generation

*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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N
PKN ORLEN PI System ORLEN

* Direct customer since: 2002 (user since 1998)
e Pl Servers: Total 326,000 tags including 300 clients

* PIPVSis present in main locations
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~ 8
PKN ORLEN Power Generation — The Challenge EEE]]

 Common place for all real-time data to implement Net Power
Generation Monitoring for the Orlen Group Power Plants

* On-line analysis of power plants performance

e Corporate level production and financial management
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Main graphic
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Wioctawek

Exit Main graphic Trade || Trade_smi | CCGT Wioclawek “ﬂ

Variable cost of electricity production cost of
1881,58 PLN/MWh 2041,58 PLN/MWh
Flue gases Net el. power Net el. power to Anwil Gas consumption Net el. efficiency Steam to Anwil Net overall efficiency
307 MW 123 MW 589 MW 52,10% 78 tth 62,96%
58000,00 m3/s 227 GJ/h

Technical indicators

last 30 days last24h last1h

EBITDA for minute

1325 PLN/min
Natural gas 589 MW

Gross
el. production

234038 MWh 7534 MWh 314 MWh 31amw
Generator
Net
228 869 MWh 7366 MWh 307 MWh 307 MW
el 74745 MWh 652 MWh 123 MWh 123 MW

to Anwil

Natural gas
421 669 MWh 13 602 MWh 587 MWh 589 MW
Gross
49,06% 55,26 % 53,59% 53,29%
i Variable cost of
efficiency 48,08 % 49,66 % 52,24% 52,10% ariable cost of
(PLN/MWh)

Gross el. power 314 MW EBITDA for this hour
Net el. power 307 MW 0

23 842 PLN

Condenser

78 th Steam 0,8 MPa | Gross overall 56,01% 5743% 6383% 64,15% 22t a5 s 188158
227 GJm to Anwil efficiency - 2
Net overall
s576% s389% 6280% 62.96%
Net electrical efficiency as a function of net electrical load Electrical load and qas consumption in time Steam flow to Anwil in time
o 5 - - - A0 T e e e last 30 days last24 h last1h currently
5 . ! e
I L{T 3%y m Cost of additional electrical production
4 IR B ¥ L e e e e e e i
N 20
PrSE N e r
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Wioctawek-Trading
= CCGT Wioclawek - Marginal Cost

Cost of additional electricity production Variable cost of electricity production
[PLN/MWh] cost of

i i : : ] i ST teCimwn

: ! 1963,37 ! ; 9512 = 2041,72 PLN/MWh

: 189272 1881,72
1861,29
Lo I 18501--- A T . 32 9
189417 Variable cost of electricity production
1881,72 PLN/MWh
1860 ---nnnnnmneee i 1700 -- SN - N - S - -
i Natural gas price
800,00 PLN/MWh
17904 1550---- [N - [ - [ - S -
Electricity price SPOT
1720 H ' ' 1400.
18,6 373 55,9 745 93,2 mMw] last 30 days last24h last1h currently 137,09 PLN/MWh
ADDITIONAL ELECTRICITY PRODUCTION -->
18 L b
Electricity spot price in time Incremental cost of electricity production bridge
250) ' 21
[PLNMW] ' [PLN/MWh]
s pit a

AR T T v L B e

U AW S Y S W R W

2000

1960

1920

2017-08-28 15:36:57 B 87,00 days <> 2017-09-04 15:36:57 Fuel Emissions Other NeBow cortificales Margial
ELECTRICITY PRICE cost cost cost revenue cost
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Wioctawek - KPI

N
CCGT Wioclawek - KPI 24.08-30.08.2017
{min PLN] Costs PERFORMANCE vs BENCHMARK
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mw]
450, n A (3] P
= | | e e e 7 =
301
1 MNetoverall efficiency % m 632% 1][ ! u
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z - 0) : _,_l|
4 steam production for Anwil th 2017-08-24 00:00:00 @ O, 7,00 days<l> 2 2017-08-31 00:00:00
S — - KT |
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Ptock

.
]

H

1oAsn 8mgim3

1 sox 70 mgim3
1

I NOx 132 mg/m3
]

{ co 6mgim3

L I ——

TG1 3591 MW TG 2 0,00 MW TG3 16,96 MW TG4 4530 MW TG 5 18,24 MW TG6 49,28 MW
EBITDA for minute
6 393 PLN/min
i :
i Marginal cost of el. production (TG6) Fuel consumption
i 1766,98 PLN/MWh ko
: 25296GJin EBITDA for this hour
: from net Electricity to net Balance Useful heat production Natural gas 184 706 PLN
! 137 MW 65 MW oMW 65 MW 2679 GJ/h 1973 GJ/h
K.
o MNet electricity production in time Steam production in time Steam distribution
th GJh
350 3000 : 1856 th 635GJ/h 7000 :
3 2500 ; 600 i
25 00th 0 GJh !
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Litvinov

CHP Litvinov

Load

((? Unipetrol

EETEIcRoUP

Variable cost of electricity production
3453,85 CZK/IMWh

Marginal cost of electricity production
3439,57 CZKIMWh

Load
L S Electricity power ";”r;":m’e‘x"" Overall efficiency UPE E KVET
D it i 76,30 MW 414,83 MW 47,53 % 9.87% 21,85 MW
Others 00th 01th 107,4th 114,0 th 00th " -
127,6th 1612 1363th | 1613 00th | yg1a i EBITDA for minute

TG0 g0 mw

18,3 MW

184 MW

Internal Usage

46,1 th 233th 56,1th 22,8th 48th To distribution
2,4 MPa
0,6 MPa
> * 0,35 MPa
Technical indicators
Soft Water

24 par steam

Thermal power

0,35 bar steam
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Condensate 0,6 MPa

| losses

Profitlloss generated on actual losses vs nol

CHIMNEY LOSSES -2511 CZK/h

18 722 CZK/min

EBITDA for this hour
474 326 CZK

F0171005 164613

20170928 16:18:12 BiEU,Dd d-wsqb'é
] ACTUAL
! ;
CONTACT - NEB -
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Mozejki

Boiler K1 Boiler K2 Boiler K3

Electricity price in time
TQEURIfAWR] EBITDA for minute
1002 EUR/min

1 N e

L P TN e el

PP AR <A
Turbine T-1 16,7 MW

1

9 EBITDA for this h

2017-08-28 15:33:41 QQEWdayqu@ 2017-09-04 15:33:41 E—— 3702505'uﬁs £

ELECTRICITY PRICE

Steam flow to refinery
40 bar steam 334 th
Demi water to refinery 242 t/h

Steam flows Electricity production
280/ it} 50wy
2 Incremental cost of electricity production in condensation
689,2 EUR/MWh
4
1 Electricity production
\wMM_/V“-.,\/\’\MWvMVMn/\-NM fAJ\vJ\/‘-\f ""'\N\ LA m 16,39 MW
1 S
™
WM ratdydl b vl L N W
Z Own electricity needs
5,73 MW
Y I .} B 0l
2017-09-03 15:33:41 &, 824,00 hours <[> 20170904 153341 2017-08-28 15:33:41 @ 67,00 days <[> 2017-09-04 15:33:4°
ADMISSION STEAM FLOW 10 BAR STEAM FLOW

CONTACT - NEB -
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Plin PKN ORLEN - conclusions N
ORLEN

Pl as useful communication platform with the potential of new users

= Common 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

= Deep analysis of the historical data to build the mathematical models of
the installations

= Online analysis based on the advanced algorithms in AF

= VBAto make the graphic layer more attractive

D

T ——

Pl as catalyst for automation

= Automatic generation of the recurring reports — saving time and human
resources
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Pawet Vogtt
pawel.vogtt@orlen.pl

Finance Director/Head of Heat
& Power Segment Performance
Management — PKN ORLEN

Justyna Dudzinska
justyna.dudzinska@orlen.pl

Junior Specialist in the Heat &
Power Efficiency Management
Department- PKN ORLEN

@ OSlsoft. EMEA USERS CONFERENCE 2017 LONDON #OSISOFTUC ©2017 OSlsoft, LLC


mailto:pawel.vogtt@orlen.pl
mailto:justyna.dudzinska@orlen.pl

L AL

Danke ]\,ﬁﬂl iﬁj

Merci

Thank You

Gracias

HDHES
Dziekuje Obrigado




