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Production sites, development centres and agencies
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Crude oil imports to Czech Republic
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Crude oil processing

Final products

diesel, motor petrol, aviation petroleum, LPG, asphalt
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ORLEN Unipetrol main investments 2015 - 2028

New Power plant T600 [
Hydrogen HUB Litvinov
Steam cracker revamp |
Dicyclopentadiene unit
I New Boiler house
B POX revitalization
N New HDPE unit (PE 1)

e e e e e e e e e
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
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PE Ill unit - Slurry loop technology Innovene™ S

Licensor Ineos
Contractor Technip lItaly
Capacity 270 kta (34 t/hr) o g
Granulation ~ 2x Coperion (natural & black) ,,T ,, M'WL.IJL__ N s
Product HDPE bimodal/unimodal ZN N 5‘?
HDPE unimodal CrOx
Start 04/2016
Completion 09/2020
CAPEX 9 365 MCZK
]
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POX revitalization

Unit POX — Partial Oxidation
Start Up 1971

Feed Vacuum residue,
Visbreaker residue

Product Hydrogen (CO + H,)
Capacity 90 kta H,
Start 01/2017
Completion 06/2022
CAPEX 1350 MCZK

Q
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New Boiler house at Steam cracker unit

Contractor BERTSCH Energy

Products Steam 11.5 MPa

Fuel NG, pyrolysis fuel oil,
pyrolysis gas oil

Capacity 2x 105 t/hr

Start 03/2018

Completion 06/2021

CAPEX 1453 MCZK

]
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Steam cracker unit expansion & de-bottlenecking

Objectives
* Ethylene capacity increase 63,7 tph to 70 tph of (543 kta to 613 kta)
* Bottlenecks remove and performance improvements

* Environment related savings and
improvements (CO, reduction)

* End-of-life equipment replace

* Process safety enhance

Time frame
* Execution 2024 - 2028
* Majority within TA 2024 / 2028
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New Dicyclopentadiene unit

Technology
Contractor
Capacity

Products

Start
Completion

CAPEX
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ORLEN Unipetrol / UCT Prague
INTECHA, s.r.o.

26 kta

Dicyclopenadiene
Methyl-Dicyclopentadiene
08/2020

09/2022

833 MCZK

VYSOKA SKOLA .
CHEMICKO-TECHNOLOGICKA
V PRAZE

q L
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MAGATIN FAMESTHANCL
SKUPINY ORLEN UNIPETROL

BREFEN 2022

V Chemparku
pokracuje vystavba
jednotky na vyrobu
dicyklopentadienu




New challenges for the refinery-petrochemical segment
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ORLEN ,,Hydrogen Eagle“

2022 Praha (Barrandov); Litvinov; Brno
2023 Plzen; Praha (Mladoboleslavskd)

2024 Ostrava &

Wiéc{awek I . Ostroteka
. Plocﬂ

‘Wolfsburg @
i S
o G1%)

| Mullheim
®

o’ S
® ®

HUB Potudnie
| Trzeblnla

“em «C

| Neratovice

]
I Unipetrol

HRS - Hydrogen Refueling Station



ORLEN ,,Hydrogen Eagle“in Czech Republic
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New challenges for the refinery-petrochemical segment
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Bio-petrochemicals & bio-polymers

HOSPODARSKE NOVINY

QB i | NAZORY TEEH REALITY  INVESTICE 25Ty ProzNel ‘ARCHIV. DAESI ] Inzerce v  Mabidky prace Katalog firem v anky Vystavy Seminare Literatura Legislativa v

Aktudlnitémata: vystavy vstiikovaci stroje plastové vyrobky automotive primysi4.0 cirkuldrni ekonomika 3d technologie vic

MMz » Specidly HM » Inovitofi 2022 it sdilet

Uvad / Odborné Eidnky / ORLEN Unipetral vyrabil certifikovany obnoviteiny polypropylen z edpadnina rostiinnéha oleje

Séf Orlen UHIPEtrOI: Zajima nas pouzity 018] . ORLEN Unipetrol vyrobil certifikovany obnovitelny ek

w 0 v r r vstiik
kuchyne. Miizeme ho sbirat na pumpach polypropylen z odpadniho rostlinného oleje plast

autor

laroslay MaZek Séfr

» PN 5 " pram
cirkul
Rafinérska a petrochemicka skupina ORLEN Unipetrol pokracuje v 3dte
napliovani zvefejnéné strategie 2030, ve které se zavazala atitos
investovat do rozvoje udrZitelnych projektu a digitalizace 35 miliard Foike
korun. V jejim ramci chce do roku 2030 mimo jiné pies 15 procent kontr
své petrochemické produkce vyrabét z recyklovatelnych a Sk
obnovitelnych zdroju.
Téma

JPetrochemicky segment je klicovou oblasti naseho udrzitelného rozvoje, jehoZz zékladem jsou
nizkoemisni a bezemisni zdroje energie a dfive nevyuzivané odpadni materialy. Tento projekt je jednim z m

prikladl nageho Usili ke spinéni téchto cild. Jde o ukazkovou spolupraci fady expertd uvniti nasi skupiny

Generiini feditel a piedzeds péedztan na drovni vyvoje, vyroby a obchodu véetné zapojeni nasich zakaznik(, ktefi nam poskytuji cennou zpétnou Plast
vazbu," fekl Tomasz Wiatrak, generalni reditel skupiny ORLEN Unipetrol. Vyrot
Plast

o w. “_I acrak .“ £80 UATHCA] V. dornién: Ratly sve L‘.““h“ Prvni testy vyuziti HVO ve vyrobnim procesu byly provedeny v etylénové jednotce v Litvinové v letech
generdlniho feditele a predsedy predstavenstva skupiny Orlen Zprac
2020 a 2021. A byly uspésne. Overili jsme si, ze HVO je zpracovatelna, a proto jsme mohli v roce 2021

Unipetrol ma na stole pro navitévy vidy Kinder cokolidu a po Doda

¢tyiech letech v Praze hovori obstojné cesky. Nestydim se mluvit a pristoupit k ziskani certifikace pro tento vyrobni postup, abychom byli schopni vyrabét tento certifikovany Recyl

détat chyby, To mé poiad posouvia= fikd na rovinu jednacryFicet ety manager, obnovitelny material pfesné dle legislativnich norem. Mezindrodné uznavanou certifikaci jsme Uspésné Vsttit
obdrzeli v listopadu lonského roku a jesté v jeho zavéru jsme uskutecnili dalsi vyrobni test, jiz piné Stroj¢

certifikovany, ¢imZ jsme wyrobili prvni 3arZi certifikovaného recyklovaného plastu, Konkrétné Siusk

polypropylenu. Tento takzvané bio-cirkularni materidl méa naprosto stejnou kvalitu jako material vyrabény
x\ z fosilni suroviny. Takto jsme schopni vyrabét kromé polypropylenu také polyetylen, etylen a

benzen" vysvétluje Martin Ruzicka, feditel vyzkumu a vyvoje skupiny ORLEN Unipetrol.

I Unipetrol MAl
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New challenges for the refinery-petrochemical segment
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Waste plastics recycling challenge: to go beyond mechanical

Polymer Packaging
Plant Manufacturer SO

Mechanical Recycling

Depolymerisation

* Highly sorted, clean plastic waste leads to the production of high quality products

— * Low-quality waste is suitable for the production of low-quality products
N\
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Pyrolysis oil integration within Steam cracker: the matter...

The Good The Ugly
» Paraffins « Oxygenates « Olefins
» Naphthenes » Nitrogenated compounds » Aromatics

Chlorinated compounds
Metals (mercury, silicones, ....)
Salts

g -1|
s
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iDNES.cz | ZPRAVODAJSTVI Domdc Zahranki Krimi Kraje Ekonomika Kultura Finance

Usti nad Labem ~ Jpckvy Sport  Vytety  Jizdni fady MHE

PYRE Ko I- Unipetrol zacal v litvinovské chemicce zkoumat

chemickou recyklaci plastu
T : O v ®»s a

e Joint project with UCT Prague Testovaci pyrolyzni jednotku na zpracovani odpadnich plastd zprovoznil ve svém litvinovském
zavodé Orlen Unipetrol, V nasledujicich tiech letech v ni bude zkoumat chemickou recyklaci

plastl | zplsob, jak ji vyuZit v b&2né vyrob&. Novy postup ma pomoci k efektivnéjSimu vyuZiti

* Pyrolysis of waste plastics and tyres MOV Ba

e Capacity up to 10 kg/hr
e Cost per unit 18 mil. CZK
* Total project costs 72 mil. CZK

e Supported by the TREND subsidy
programme

i 6] S e moronu
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SUMMARY

* Enhanced investment in Petrochemical segment

* Limited or optimized investment in Refinery segment

* Development of green Hydrogen production and distribution
* Integration of Alternative feedstock

* Chemical recycling of Waste plastics

* Integration of Waste plastics pyrolysis oils into petrochemicals

,‘ﬂ
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Thank you

Disclaimer: The information contained in this presentation is intended only for the person(s) or entity to which it is addressed and may contain confidential
information and/or information subject to trade secret. Unauthorized review, dissemination, modification, disclosure of its content, or other use of, is prohibited.
If you received this presentation in error, please inform the sender immediately and destroy this presentation/delete it from your computer. Thank you.




