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1. Historical summary

1972-1976
Decision

«Government decision
to create a
Petrochemical
Complex at Sines in
the Early '70s

Foundation of two

companies:
CNP, olefins
EPSI, polyolefins

1976-1980
Construction

*Olefins plants
*Polyolefins plants

«Utilities plants
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1981-1988

Star-up. First
running years

*Test-runs

*Performance tests

*Improvements in
product quality

*Feedstock
adjustments

1989-2004

Acquisition &
merging

*NESTE acquires
polyolefins and rents
olefins

*BOREALIS succeeds
NESTE |

*Construction of
MTBE

*HDPE revamping
*Decommissioning PP
*1SO certifications

*REPSOL acquires
the Site late 2004

REPSJOL

2005- 2017

Modernization
and
competitiveness

» Cracker capacity
increase

* EBA grades

* DCS in all process
plants

* NG in steam boilers

* REPSOL acquires
MTBE

» Extensive use of LPG
in Cracker

» Cable grades in HDPE
and LDPE
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2. Site and surrounding area overview _-

Site location REPSOL

Petfochemical & &

Harbour \ P.\
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2. Site and surrounding area overview 4
Industrial Cluster REPSOL
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2 Site and surrounding area overview
Site general view
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2. Site and surrounding area overview -

Petrochemical port facilities general view REPSOL

"~ Harbour
facilities
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3. Site Integration _ A
-

From Crude QOll to Polymers REPSOL

RAW PRODUCTS PRODUCTS PRODUCTS
MATERIAL & RAW & RAW

MATERIAL > MATERIAL 48
, Refinery: Nafta & LPG Steam Cracker: lefins: Polymerization: Poliolefins:
Crude Oil Distilation and (C3, C4) Thermal I(—:)tr?yle:é Catalytic HDPE
. ’ / process
cracking process Cracking process Propylene LDPE / EBA
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3. Site integration

Site production plants REPSOL
Olefins

| HDPE 145 kt/a

Poliolefins

Steam Cracker

Etileno 410 kt/a
Propileno 200 kt/a
PyGas 200 kt/a
FOPY 40 kt/a

M/ETBE 53kt/a

LDPE 150 kt/a
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3. Site Integration S
: o 4N
Interconnections REPSOL

NG POWER
R PLANT
E Bleed ethylene

PFO | | FG
F Steam l Hydrogen | HDPE
| Electricity | >
Utilities

N rep Ethylene - ERRE
E A =
R
Y " STEAN Propylene E

Naphtha X

> PyGas
Propane _ CRACKER =)
| Butane @)
M - Cr/u\de C47\ 1,3-Butadiene R
P Ethane _ T
o > MTBE
WRaff 1
R
T | Methanol/Ethanol M/ETBE PEO
Raff 2
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3. Site integration _- 4
Licensing technology and design capacities REPSOL

* Linde
Engineering

* Front end
deethanizer

e Startup in 1981

» Design capacity
of 410kta C,=
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Mitsui
Petrochemical
Industries

Bimodal Slurry
Process Ziegler-
Natta Catalyst

Startup in 1981

Actual capacity
of 145kta (mix
dependent)

LDPE

e CdF Chemie

« HP Autoclave
Reactors up to
2000 bar

« Startup in 1981

» Actual capacity
of 150kta (mix
dependent)



3. Site Iintegration _- 4
Licensing technology and design capacities REPSOL

* Nippon Zeon

« DMF extractive
distillation

« Startup in
1982

* Design
capacity of
52kta 1,3-BD
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Power Plant

UOP/Huels * Electrobel

Acidic cationic « Combined

resins Heat & Power
Cycle

Startup in » Startup in

1991 1981

Design * Design

capacity of capacity of

48kta MTBE 3x190 t/h HPS



3 Site integration ,c'
Steam Cracker block diagram REPSOL

Naphtha
Propane
Butane + Raff 2 Ethane recycle
| m A
i
C, :
Cracking and = Cracked Gas
Quenching Warer Compression
Quench
i i
b
: : Process
i i Steam
i i
i i
i i
i i
L
1 1
i mimimimma e FCC C,
1 Propane )
I recycle v v
' H, CH,
brmrmrmmmeme - fraction fraction
Cs recycle
\ 4 v \ 4
Pyrolysis  Pygas Crude C, Propylene Fuelgas Ethylene
Oil
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3. Site integration _- 4
HDPE block diagram REPSOL

Ethylene

Hydrogen

Propylene Ethylene to
Catalyst 1-Butene ;% Steam Additives

»1« v Cracker
HDPE
Catalyst Polymerization Drying & Compounding Natural Pellet
Preparation Reaction Separation and Extrusion Classification

and Expedition

HDPE
Coloured Pellet
Classification
and Expedition

Distillation
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3 Site integration a

1 /|

LDPE block diagram REPSOL

Ethylene PRIMARY
COMPRESSOR

AT/BA BEEEEEEEEEEEEEENEEEEEEEEEEEEESE

SECONDARY
COMPRESSOR

REACTOR
Initiators

Non-reacted
ethylene

HP SEPARATOR sssnnnn”

Non-reacted

ethylene
EEEEEEEEEEEEEENEEEEEREEREEES MPSEPARATOR

-IIIIIIIIIIIIIIIIIIIIIIII)

Additives

BLEED COMPRESSOR EEEEEEES LP SEPARATOR

Ethylene to Steam Cracker

DEGASSING AND
PACKAGING

© Repsol Polimeros, Sines, November 2018.



3. Site integration c‘
Butadiene block diagram REPSOL

Crude C,

}

A 4 y
Raffinate 1 Dimer Offgas 1,3-Butadiene
TAR
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3. Site integration
MTBE block diagram

Raffinate 1 Methanol / Ethanol

Etherification Butenes
Reaction Distillation
A
MTBE/ETBE
2018.
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|
Methanol /
Washing > Ethanol
Purification
Water
Complete
Saturation
Process
A 4
Raffinate 2 Vent Gas

REPSJOL



3. Site integration c‘
Harbour block diagram REPSOL
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3. Site integration _- 4
Power plant block diagram REPSOL

Electricity
Imported from grid

120 bar

22 MW

e

3 Main
Boilers
6 bar
21 bar
Auxiliary 46 bar
Boiler
Natural Gas | Fuel Gas + Vinyl|Acetylene + Off Gas

Pyrolysis Fuel Oil i Dimer

Ze

23 MW
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3. Site integration _-da
Within the Group

REPSJOL

raw

Products: NC

raw matgfials
&
progufCts
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3 Site integration S
Within Sines Industrial Cluster REPSOL

Products €xchange

Sigas SONAE >

— RRAUCO

LPG logistics Local Resins plant
Local propane cavern Methanol Supplier

o
-9 V RECIPNEU

JCLT S,
> L
,.\§ - . o ) /’
Q Utilities exchange Terminals Logistics and Operation %
Q : galp ()
| REN 4 Local Oil Refinery -
IR LIQUIDE \=
A o] Energy national grid Naphtha, LPG, RGP,
A. ; v E RERFOL INDORAMA
- MTBE, Natural Gas Diesel Oil operations B
N, supplier “ Pipelines passage
IBERDROLA ) ham
(A A Electricity Supplier 111%
- AGUAS o: a
"\‘\ SANTO ANDRE ' APS %PSA Sines
N2 [
Water Supplier @ i Sines Port Administration Sines Containers Terminal XXI
Industrial Effluent receiver Electrical distributor A
REPJOL
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4. Site main figures _
-

General REPSOL

1 440 employees and an average of 450 contractors

) Production around 1.000.000 t/y of Olefins and Polyolefins
1 Exports 85 - 90% of its production for over 60 countries

—l In the top 10 major Portuguese exporters

1 60 - 70% of raw materials import and products export is made by sea
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4. Site main figures

Certificates

CERTIFICATE OF APPROVAL

This i 10 certify that the Management System of:

7520-954 Sines
Portugal

has been approved by Lioyd's Register Qualiy Assurance

the
&

follewing Quality, Ervranmental and Occupational Health
Safety Management System Standards:
150 9001:2015
150 14001:2015

GHSAS 18001:2007
The hanagement System is appicable to

oy of
Fivgie:
Propane (PG, Butane LFS,

Proglene, sl G, Avermete Minture,Pyrive Fosl O, 1.1- Dotk Raffinate!,
WATE e ETRE

o opan e, e 10 VRS

Aporoval Cenfieme Origial QMS Approwal. 28 February 2008
Me: LIS 6003028

Origral BV Appvoual 78 Tebruary 2008

Orignal SIS Appronal 28 february 2008

Curent Corbfiate: 28 Fabruary 2017

Cerbficate Expiry. 27 February 2000

issued by, Loy s A

=3

—

For an0 on benalf of: Loyd's Registes Quairy fssusance Limited

Uoyds Reg
LRGA

CERTIFICATE OF APPROVAL
This s to certify that the Energy Management System of
REPSOL Polimeros, S.A.
Monte Feio, Apartado 41

7520-954 Sines
Portugal

has been approved by Lioyd's Register Qualty Assurance
1o the following Energy Management System Standards

150 50001:2011
The Energy Management System is applicable to:

Production and supply of high and low density polyethylene and
of lene, crude C4, aromatic

an )
electricity by co-generation, steam and utilties.
Approns Orginal Aoprowal: 17 February 2017
Cortficate No: S 6044686

Curen Centfcate: 17 Fetnuary 2017

Conticate By 16 Febmary 2020
a?fﬁ""
P

573s Regeter EVEA
For and on behaf of- Loy Regster Qualty Assurance Limited

Dardaragdo de Conformidads

(SGSPAG) dn Repsol Pollmeros 5. Compleno Petroquimico, implementado em Monto Folo

7520954 Sines

REPSJOL

Mt Benta, veriesdor 9 1
Asurance - LAOA Ushos), dec
Repect Plineras SA Comgiesol
esth contorme com o gt of
Groves (SGSPAG'. AP 1P 1o
A presente dechragdo ¢ hdad
et nos dos 6,70 8208
Marta B £ Uoye's Reghter
RRRR——
A seesente decorasho & il
15072035, de e sgave.

2wmE

Sd-re
e

Vmileador SSPAG A 16

ISO 9001-2015
ISO 14001- 2015

OSHAS 18001:2007

ISO 50001-2011
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Declaragio de Canformidade

Audstoria a0 Sistems de Gestio de Segs
(GSPAG) da Repsol Poli

para 3 Prevenga de Adidentes Graves
oroe S.A. Terminal Porturio, kmplementado em Morte Felo 7520-
954 Sines

Mirts Banun, veficad 5.3 165GIPAG, 5 agr em some de Unyes Regater EMEA (oyes Regster Qualty
Assarance - UVOA Uil decrs qon @ wsters de gusthe de smpueanga implemeniado 1o stdsdasimento

Repsa Bellmeran S, Terminel Fortuicss e Soes localsada e Mcots Fie, Apirtnda &3, 7520954 Sies sth

comtorma o o dhgeats s0% “Aeasess do Sutem 4 Grs13o de Seguwanga pare o Prevercia de Acereer
Groves S, APA L a0 "

A prosente dacuraglo & funfasmetats 1 Paltéro Descrovs Usbiorate e (estadd 03 widiorts SSSPAG
1032007 soredaido

reatiads o dins p—

cumprem

A preswnte deciragh ¢ viida para deitos ds urprimenta do Gspesta no arigo 208 do Decrelo e
15012015, do 5 e gt

200703010

St

Asvnatura do

faader
Verkcator SGSPAG 01 14

VA s S
Tt o resporie e prsen coltva
s Gongas

)

;

{DIRECTIVE 2008 ot 23 Apri

~

according to the
‘Renewabie Energy Directive (RED)

2008 on the promotin of e e of anergy o ferswabis sources)

Hamtu, 19.06.2017
~Place and duia of s

15CC EU
(intornationa and Carbon Certification)
‘Which i apgroved by the European Commission.
This cortificata is vald from 19.06.2017 to 18.06.2018.
The cersfied ste o the systam user 8 (tyoe of cparaton).

ETBE plant
ATBE plant

g o o s e sy
v 1w 3 S

et

SEVESO Il
(DL 150/2015)

ISCC EU
MTBE & ETBE
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4 Site main figures _—dA

-
Repsol Quimica Competitiveness Plan REPSOL
! Ub@Uu/—Luﬂ

Qmmu:ag{a )\

> Feedstock flexibility

Ability to take advantage of the business opportunities in an easy mode
» LPG cracking

Modulate the ratio between liquid/gas feedstock based on the market
» Energy efficiency

Minimize energy costs and take advantage of the LPG cracking yields
» Differentiation

New products and specialty applications for demanding markets

© Repsol Polimeros, Sines, November 2018. 28



4. Site main figures ¢

Repsol Sines highlights REPSOL

« Steam Cracker

- Increase in production rates and utilization rate levels

- High LPG feedstock processing (20-60% ratio market prices optimized)
- Longest plant running period in history: 691 days (previous of 204 days)
- Reliability index above 98%

- Energy consumption 4% decrease (2013 baseline)

- Process Losses 35% reduction (2013 baseline)

« Butadiene

- Moderate rates and occupation levels due to Cracker CC4 unavailability & market shortage
- Longest plant running period in history: 893 days

- Plant production records in 2016 due to spot CC, availability

- First time in history plant follows site turnaround period (2012-2018)

* bio-ETBE / MTBE

- Low rates and occupation levels due to Butadiene Raffinate unavailability & market shortage
- Longest plant running period in history: 647 days

- Very high reliability index

- Operation mode switch from/to MTBE to/from bio-ETBE in 2015 and 2017

© Repsol Polimeros, Sines, November 2018. 29



4. Site main figures L

-

Repsol Sines highlights REPSOL

HDPE

New cable grades development and production

Last 12 years continuous on stream period record without plant
shutdowns — 125 days

Increase in production rates

Energy consumption 5% decrease (2013 baseline)

LDPE / EBA

Record of 133 days continuous on stream period of both LDPE L, and L,
Record of 157 days continuous on stream period of both LDPE L,
Record of 97,1% plant utilization rate (best ever)

High reliability indexes

Power Plant and Utilities

Cracker-Power Plant integration in steam/fuels due to LPG cracking
Increase of internal electrical production — change to self-producing
regime

Backpressure turbine derating — efficiency increase

© Repsol Polimeros, Sines, November 2018. 30
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4. Reliability Improvement
Reliability programme

Common project to all Repsol production
sites

It started in Sines in 2015
Multidisciplinary Cells lead by Operations

Root Cause Analysis based in Lean
Methodology

Safety enhancement by knowing the
failure mechanisms and acting
proactively

DailyFlow just started onsite

© Repsol Polimeros, Sines, November 2018.

REPSJOL

Design
Reliability

Human
Reliability

Reliability

. T

1 ’

Check
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4. Reliability Improvement _—dA
Reliability Sines Site REPSOL

Sines Site Reliability Index

100,0 ~
98,0 - L —
v
%0{ | e T
l”’
I"
’I
94,0 - Lt
I"’
I"’
’I
92,0 -
90,0
2014 2015 2016 2017
e Sines Site 000000 ===- Repsol Chemical Division 2017
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-—

>
Polyethylene pellets REPSOL

6. Sines polyethylene grades 4

» Polyethylene is the most important final product from Sines Complex

v" High chemical stability
material

v" Easy to sterilize and
manipulate

v Can be easily recycled and
reused
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6. Sines polyethylene grades
Applications for High Density Polyethylene (HDPE)
Y/

Family grades:
e Pipe: piping for water, gas and effluents
e Fibers: ropes, fishing nets, packaging for agro-products
e Moulding: packaging for hygiene, cleaning products and lubricants
e Fim: food package and bags
e Electrical cables: isolation for LV and communication cables

© Repsol Polimeros, Sines, November 2018.
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6. Sines polyethylene grades
polyetny 9 é

REPSJOL

Applications for Low Density Polyethylene (LDPE)

Family grades:
e Fim: food package, bags and coating/lamination
e Injection: food package
e Retractablefilm: packaging (EBA)

e Foams and profiles: household and footwear (EBA)
e Electrical cables: coating for HV and VHV power cables (EBA)

© Repsol Polimeros, Sines, November 2018.
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/. Olefins products and markets a

—

-
Products REPSOL

e Olefins are another important family of products exported by the Site

» Propylene, raw material to polypropylene

» 1,3-butadiene, raw material for synthetic rubber.

» Pyrolysis gasoline, for benzene extraction

» M/ETBE, to improve octane rating in commercial
fuels.
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8. Markets
2013-2017 worldwide (Olefins + Polyolefins)

]
1% 84%
EUA & Europa )
— Canada e ‘
SR 3%
, TSP Asia &
‘ : -~ _/Extremo Oriente
) 0
-~ ! Af5' A)& "
rica
7% Médio Oriente |
América ;
Latina -

)
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8. Markets a
2013-2017 Europe (Olefins + Polyolefins) -

REPSJOL

o o
02
(7 0 4% 2%
34% 20% f B7é|£a Franca Itélia
Espanha Alemanha Y
2%
Grécia

1%

Reino Unido
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9. Significant investments in recent years =58

> 4
REPSOL
Raw gas turbine and condenser
16 M€
Furnaces convection revamping
12,7 M€
Electrical grid and substations
10,3 M€
Motor Hypercompresor L2LDPE
3,6 M€
44
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9. Significant investments in recent years <2,

me] 7

60
50
40
30
20

10
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REPSOL
2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Total 80M€ between site turnarounds
45



9. Significant investments in recent years F:J

REPJOL
Safety and Environment [M€] Renovation [M€]
7 7
6 6
5 5 —
4 4
3 3
2 2 A
1 _ i =
0 T . T T 0 - . T T T
2013 2014 2015 2016 2017 2013 2014 2015 2016 2017
Infrastructures & Other
Development & Efficiency operational improvements
[M€] [ME€]
7 7
6 61—
5 5
4 4 1
3 3 7 —
TE EB'E 1
1 A 1 -
35 B B Ee B 3% B B E= N
2013 2014 2015 2016 2017 2013 2014 2015 2016 2017
46
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10. Ethylene market outlook

REPJOL
Ethylene production by feedslate
Million Tons
200 -
.
eeesss HEEmE T
160 A m— N —— T
120
80
40 -
.|:| .
2013 2015 2017 2019 2021 2023
mRefinery Ethylene  mEthane ® Propane Butane m Light Naphtha
Full Range Naphtha ®Gas Qil B Condensate Hydrowax H Coal
B Methanol Renewables All Others

Source: PCl Wood Mackenzie

48
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10. Ethylene market outlook

Million Tons, Global Ethylene Demand (Deriv. Production)

240

2015-2025
+2.6% GDP AAGR
200 - +3.2% Ethylene Demand AAGR
+5.4 m ton/yr (3-4 crackers/yr)
1.2 Eth/GDP Elasticity

160 ~

120 ~

BO

40

2008 2010 2015 2020 2025

Source: Wood Mackenzie

mAll Others

mEthylbenzene
(Styrene)

HEthylene
Oxide/Glycol

mEthylene
Dichloride
(Vinyls)

mPolyethylene
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REPJSJOL
Million Tons, Global Propylene Demand
150.0
2015-2025
+2.6% GDP AAGR
+2.9% Pro Demand AAGR = Polypropylene
+3.8 m tondyr
1.1 Eth/GDP Elasticit
100.0 -
mAcrylonitrile
wCumene/Phenol
50.0
mOthers
0.0
2005 2010 2015 2020 2025
Source: Wood Mackenzie
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11. What'’s next? “n,
Competitiveness, flexibility and resilience... REPSOL

51
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A

Thank you REPYOL
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