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Principle of Petrochemical Manufacturing

“Break it down and re-fabricate at molecular level”

Ultra-large molecule

Macromolecule

(Carbon 1~250)

Micro molecule

(Carbon 1~8)

(Carbon 20K-1M)

Mixed Hydrocarbon Monomer Polymer
(Saturated) (Unsaturated) (Saturated)
Methane \ Polyethylene
Ethylene Polypropyle@
Coal - . :
Oil Disintegration Propylene B constitution Polyvinylchloride
Natural Gas > Butenes, -diene > Polystyrene
Heat, Catalyst Benzene Catalyst Polyester
(Cracking, Toluene (Polymerization) Polyamide
Reforming) Xylenes Polycarbonate
Etc.
Biomass Bio-based feed Bioplastics;
PBS, PLA, Etc.
o “To do all of these, investment and technology are th e keys”

RrIP,C
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Propylene - Polypropylene

J
Propylene
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Polypropylene
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) Appliances
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World Propylene Demand is Dominated
Polypr lene Pr ion

—- Acrylic. Acid, 5%
Polypropylene ) Qi st

66% le, 6%

P olypr opyl ene Propylene Oxide

67%

Propylene Market Size Y2014
89 Million Tons

Propylene Market Size Y2019
112 Million Tons

@ Note: Others means Cumene (phenol and acetone chain), 2-Ethylhexanol, Butanols, Isopropanol, and Other

MSource : IHS, 2015
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World Polypropylene Supply & Demand
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m Source: IHS, 2015
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Regional Polypropylene Net Trade Patterns

CIS & Baltics
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o

m Source: IHS, 2015 and IRPC Analysis _ _ _ _ o
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Polypropylene Capacity and Demand Direction

6 -
5 Chinese Plant Expansion
b (Cost competitiveness
from CTP MTP Technology)
4 i
)
o
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-1 - == North America i CIS & Baltic States mm Middle East
m Indian Subcontinent W Northeast Asia Excl China mmmChina
B Southeast Asia =@=Additional World Demand

m Source: IHS, 2015
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IRPC Polypropylene Capacity Share

IRPC Nameplate Southeast :
Year Capacity World Asia Thailand
IRPC ’
0.7%
DI
2014 475 KTA e ot
93% 91% (;::
69,123 KTA 5,344 KTA 1,970 KTA
IRPC
S W
2019 775 KTA e ot
99.1% 87% Other
66%
87,320 KTA 5,814 KTA 2,270 KTA
@

m Source: IHS, Market Survey, Mitsubishi Corporation
Copyright @ Petrochemical Business, IRPC Public Company Limited 10



Polypropylene is the Largest Share of

Total Polymers Demand

World = $ 320 Billion Asia Pacific = $ 155 Billion

m Source: IHS Forum, June 2014
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World Polypropylene Demand by Region

Million MT
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m Source: IHS, 2015
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Matrix of Polypropylene Consumption

Opportunity o

L Indonesia Vietnam

mc
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Polypropylene Per Capita Consumption (Kg per person)

Remark: Bubble size refers to domestic demand

m Source: IHS, 2015 and IRPC Analysis
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World Polypropylene Demand by Application

Injection Molding,

Blow Molding, 1%
33%

Pipe & Extrusion, 3%
Other, 6%

Market Size Y2014

Injection Molding,
59 Million Tons

Blow Molding, 1%
33%

Pipe & Extrusion, 3%

Market Size Y2019

P 75 Million Tons

m Source: IHS, 2015 _ _ _ . -
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Polymers play a critical role in all economies
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- Rapidly :
Developiy Emerging Developed *
~ Polymers enable GROWTH in all economic stages

@

m Source: IHS Forum, June 2014
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Economic Impact to Demand and Price

E&E, Autopart, Construction, Food packaging
Luxurious goods

Situation

Economic
Upturn

Economic
Downturn

m Copyright @ Petrochemical Business, IRPC Public Company Limited 16



Polymer Price and Demand Cycle

........................................................................................

* 10~15% overlap depends upon
pnces g P Stronger PP Demand
Higher PP Prices
Lower PP Demand Growth

Lower Propylene Demand

-

Lower Propylene Prices

. :

Lower PP Prices

Total Demand =190 Mil Ton :
(2010)

o
mSource: World Outlook of the petrochemical industry by Mitsubishi Corporation, 2011

Copyright @ Petrochemical Business, IRPC Public Company Limited 17



Outline...

P@AW@%§

POLYPROPYLENE

®

® T ME KRN &
IRPC PUBLIC COMPANY LIMITED

Pe0®

NET WEIGHT 25 KG
MADE IN THAILAND

®
P@LIMAXX
@ . #n A
D
@
POLYPROPYLENE
~
QW i
Bl Qe
P NET WEIGHT 25 KG
AETEIRL MADE IN THAILAND

IRPC Polypropylene
Business Development

Copyright @ Petrochemical Business, IRPC Public Company Limited

18



$42-45/BBL
($315-340/MT)

RrIP,C

v Increasing Crude Run
v Variety Properties & Flexible

Crude Type

v More Value Added Products

PROPYLENE

320 KTA
.
LPG
120 KTA )
N

MIXED AROMATIC

. 280 KTA )

F[UEL olL COMPONENh
CARBON BLACK
-EEDSTOCK
s

b

\_ 200 KTA

*Production Capacity

Copyright @ Petrochemical Business, IRPC Public Company Limited

* PP Expansion
160 KTA
* PP Compounding

A
> $1,050/M

Petrochemical Business
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IRPC Overall Process

REFINERY

Y1996
ADU 1
65,000 BPD

CRUDE OIL
CONDENSATE
Y2000
ADU 2
150,000 BPD
o

RrIP,C

TRANSPORTATION

FUEL, LPG

PETROCHEMICAL

REFORMATE [Rddd

—_—

g BENZENE

TOLUENE XYLENE

PYROLYSIS
GASOLINE

NAPHTHA 1997

CRACKER

ETHYLENE
RICH GAS

1997
LS ATB

RAFFINATE

TOLUENE

> MIX-XYLENE
HA (A9,A10+)

1997
ETHYLBENZENE
BN STYRENE MONO

ETHYLENE

BUTADIENE

ACN

» CUSTOMER

1990
{ ABS/CCM

g4 ETHYLENE

ETHYLENE

|

DEEP CATALYTIC

g 1986

¢ PROPYLENE

| HDPE

CRACKING

VACUUM GAS OIL (VGO)

LONG RESIDUE

(AR)

g 1997
i LUBE BASE OIL

"’ LUBE BASE OIL

ACETYLENE

4 1990
PP

FUEL OIL

N 2003
ACB

d 1994

|—> ASPHALT

i POWER PLANT

BITUMINUS
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Shifting of Product Portfolio toward Variety and
Premium Product serving Mega Trend

Polypropylene Expansion +160 KTA  Compounding +140 KTA

/ Novolen

MARKET SIZE

Seal locenes
Film A

Product Value

— Increase Volume : Economy of Scale
® — Increase Value Added Products

m Copyright @ Petrochemical Business, IRPC Public Company Limited 21



IRPC PP Compounding Project

Outline Process Rubber filler, color

- PP powder PP pallet

co [ oy e i > atlz = W
’ —— PP process ’ Packing & ’ Compounding | PP outline compound
Logistic House

Glline Process \

Rubber filler, color

*-ﬁv—r g

oy
’P

. PP powder PP pallet

c3= ) QﬂHL —

’ —— PP process

’ Compounding ‘ PP outline compound

Logistic House E

Cost Saving
» Packing & Logistic
e 2nd Extruder Production
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Value Creation Through Supply Chain
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Global Trend : World Business Opportunities

-

CLIMATE CHANGE OPATION

HEALTH

.
A

)

TECHNOLOGY

SECURITY DEVELOPMENT & POVERT
{7 S . -
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Opportunities for Polypropylene

N
& Packaging & Printing

@ Nonwovens & Yarn
Global production

Global purchasing Electronic & Electrical

Investment shift to ASEAN
‘1 Automotive

. Compounding
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Packaging Market Outlook

E Thailand Other Paper

0
Total Production of Plastic Conversion 6% 38%

-_

- | —_ Glass
Million Baht: 572,372 Je" 6%

Ktons Volume: 4,679  * %

Rigid
Meta N\ G P'Zaliﬂc
16% Plastic >

13% |

Total Plastic 34%

Global Packaging
Million Baht: 187,079 (32.7%) Consumption
Ktons: 2,219 (47.4%)

Plastic Packaging

Source: PIRA International, 2009

m Source: PTIT Data, Modified by PITH, 2014
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World Rigid Plastic Packaging Consumption
by Material

KTA
14000

12000
10000
8000
6000
4000
2000

EPS Others
w 2007

m “2012

®
m Source: Rigid Packaging Solutions by Farmamak, 2013
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Polypropylene in Packaging

Bag
PE, PP, PET,
PVC, Nylon
Bottle/Cap R ‘ Tray
L N ¢ | PE, PP, PS, PVC,
PVC - PEE
Container/Closure
PE, PP, PS, SAN,
PET, PVC
Box/Pallet/Drum
PE, PP, PET

Cup/Lid
PP, PS

Film
PE, PP, PVC

Blister/Skin
PE, PVC, lonomer

Sack/Yarn
PP

Foam
PS, EPS, PP

Copyright @ Petrochemical Business, IRPC Public Company Limited 30



Packaging Key Drivers and Trends

Multilayer packaging

Plastic pouches

Flexible packaging
Microwaveable packaging
Frozen / Chilled ready meal
Convenient closures

No Carcinogen in baby bottle
and food containers

Copyright @ Petrochemical Business, IRPC Public Company Limited 31



NONWOVENS & YARN

Copyright @ Petrochemical Business, IRPC Public Company Limited
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Polypropylene Nonwovens Market

Nonwovens Nonwovens end markets PP nonwovens end markets

Hygiene Industry
35% 35%

.2

Increase

to 40%
by 2015

Hygiene
65%

Industry
Other 65%
70%
Polyester : = ‘1 \
Rayon
Wood ‘
rn

2011

The Global Nonwovens Market is over $20 Billion by
and US$30.61 Billion by 2020

®
m Source: Edison Investment Research and Pira International
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World Nonwovens Demand

Millions MT
4.5

M2005 #2010 M2015F

4.0

3.5

3.0

2.5

0.0 - - -

North Western Asia Pacific [ Central & Eastern Africa/Middle
America Europe South Europe East

America

m Source: The Freedonia Group
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Worldwide Nonwovens Production

Millions MT =2006 2011 =2016F
3.0

2.5 | |

2.0

1.5

1.0

0.5

0.0

NAFTA Europe China  Other Asia Japan Middle Rest of
Pacific East World
@ Source: INDA Estimates & Rory Holmes, INDA-CAB Conference 2012 (www.inda.org)
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High Birth Rate and Longer Living Drive Demand

Age

60

Countries with the 55
Most Births Per Year 50

45

Growing Old

million births in 2005

India 24.1 |
35
China 16.7 |

Nigeria 30

40

25

Indonesia

Pakistan
Bangladesh
us

Brazil 3.1
DR of Congo 2.7\
Ethiopia 2.71)

20

* U.N. data

Source: www.watchmojo.com
according to US Census Bureau, International Database
Photo: © bilderbox.com © grafikdienst.com

o
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Nonwovens & Yarn Key Drivers and Trends

RrIP,C

PP Nonwoven growth in
hygiene market.

Industrial and agricultural
sectors growth in developing
countries.

Consumption increasing in
Asia-Pacific, Latin American
and other emerging markets.

Older traditional products
substitution and consumer
behavior change

Copyright @ Petrochemical Business, IRPC Public Company Limited 37



'#*mw

ELECTRONIC - ELECTRICAL
& APPLIANCES

m Copyright @ Petrochemical Business, IRPC Public Company Limited 38



Us:innwanadin BudouRULWAQ

Acrylonitrile Butadine Styrene (ABS)

Tasenaogunsallwin wu saiedasiiand, uilufisinaniames,
winslnadwd, Aduadaronfiamed

Acrylate Styrene Acrylonitrile (ASA) gunIniuazdannilieses, fedulnadm, Tasslnavimiuuuin
Cellulose acetate butyrate (CAB) muénéiaen"mgu. dhaseuduIuinees
Cresol-formaldehyde (CF) YN

Ethylene Vinyl Acetate (EVA)

awl, sweda

High impact polystyrene (HIPS)

Fuduszneudiiu, Tasslnaviei, dny, medived

Methacrylate Butadiene Styrene (MBS)

'T;ud‘mmio'[a'luétﬁu

Polyamide (PA) i, Udnliin

Polybutylene Terephthalate (PBT) wisnuwesnididnmseting

Polycarbonate (PC) iaudndpadsnw

Polyethlene (PE) Fudugunialliin, wada

Polyether Ether Ketone (PEEK) Yaaniusslnin

Polymethyl Methacrylate (PMMA) dnssnausavadacldli, dusznavraslnvigeatiiud
Polycetals (POM) gunsallwin

Yaaniuaulniusege

l Polypropylene (PP) winelFlwin l
Polyphenylene Oxide (PPO) ailagy . lAsaA N, Uanlwi,

Polystyrene (PS)

") o -
Wrasouvanalv, druvscnouveaaiasldlnin, aduidle

Polysulphone, Polysulfone (PSO/PSU)

WHI2995 NN

Polytetrauoroethylene (PTFE)

Yaanfuaulwin, swaids, auudmivuaweindioutasinih,
vaaa Wi, auluiuauiou

Polyurthane (PU) auuANieu

Polyvinyl Chloride (PVC) aunjuawli, aoada

Polyvinylidene uoride (PVDF/PVF) Yaanjuaulnin

Polyvinyl formal (PVFM) nIpuRIBvduiEnaT, niasRiiAa

Styrene-acrylonitrule (SAN) Fusdnuadasliliin, wisstitulin )
Plastics Foresight Copyright @ Petrochemical Business, IRPC Public Company Limited 39




EE & Appliances Market Outlo

ok

Source: Mitsubishi Corporation and

E °‘;;” Journal of Cleaner Production, 2014
Thailand B |
. . . 2 F- || .
Total Production of Plastic Conversion 1 ———
> AR Plastics component
i Refric I = igh
Million Baht: 572,372 Je% o puc s oty Kefut
Ktons Volume: 4,679 % E ]

PU
21%

ABS
16%

Plastics component
average weight
about 8 kg/unit

Million Baht: 118,240 (2€0.7%) |

tons: 739 (15.8%) 5 Ny
o v ags
lm Source: PTIT Data, Modified by PITH, 2014 12%
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EE & Appliances Key Drivers and Trends

Functionality

Easy to use — and
connected

Aesthetics and Design

Energy efficiency
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Polypropylene in Automobile

Dashboard o
PP, ABS, PA, PC, PE Exterior trim
15 kg - ABS, PA, PBT, PA, PVC
Fuel systems = = 4 kg
PE, POM, PA, PP P e B ———> Other reservoirs
7 kg ¢ L SE=me T N\ e PP, PE, PA
Under the bonnet
(I::)?A\mg)cl):ne;ésr : k Upholstery
5 k’g 2 , PVC, PUR, PP, PE
SES5 Yzt 8 kg

o Aol
\ lJ“" =3 =
\_\‘-_\ :

Electrical components

“._ “PP, PE, PBT, PA, PVC
7 kg
s = Interior trim
pff”/'fé’ér? C“ N gy PP, ABS, PET, POM, PVC
10 kg e 20 kg Lighting
Body (inc. body panels) Seats PP, PC, ABS, PMMA, UP
PP. PPE, UP PUR, PP, PVC, ABS, PA 5 Kg

About 105 kg of petrochemical-derived plastics

m Source: Association of Plastics Manufacturers in Europe
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Automotive Market Outlook

' Source: Mitsubishi Corporation
E Thailand

. ] ] High Others
Total Production of Plastic Conversion Performa 5%
nce
Million Baht: 572,372 Je% e
Ktons Volume: 4,679 * %
PVC
15% °
y

Million Baht: 81,638 (14.3%)
tons: 363 (7.7%)

A

N -

m Source: PTIT Data, Modified by PITH, 2014
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Significant Transition in the Region

Global light vehicle production: 2011-2019E

2 60.0 - ' ‘ ~12.0%

o) < e
O O
-E 40.0 - CAGR 10.6% L 8.0% g
S <& | S
£ 2004 . - * Laox §
c

2 0.0 : .| - — 'l —.'. . l 0.0% %

Africa Asia Eastern Middle North South Western ASEAN' BRIC2 Others

Europe East America America Europe \_ J/
2011 production = 2019 production < 8year CAGR

ASEAN light vehicle sales: 2011=-2019E

fg 2l -

— 1.6 4

€ 1.2 4 » e - =

-E e

\u‘: 0,8 - / i — —m

bt - -

c 0.4 -

- _ e & A o —A

2011 ' 2013 ' 2015 ; 2017 ; 2019 :
Indonesia —m— Malaysia ——a—— Philippines —»¢«— Thailand

o
m Source: Ernst &Young’s Global Automotive Center
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Automotive Key Drivers and Trends

High growth of automotive
production in Asia

Further growth of PP demand
In China and Southeast Asia

Low cost / Light weight PP
supports city car production

Developing bio-plastic based
on PP of Japanese car maker

Copyright @ Petrochemical Business, IRPC Public Company Limited
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Where is Used Compounded Plastics?

Industries Served:
Construction

Auto
Wire and Cable Mineral
Durables e

Consumer Products
Industrial Applications

Aerospace

Electrical & Electronics Citgozr

Health Care
Replacing: reinforced Add
 Metals 12% oonggr;me
 Wood
* Natural RUbber Note: TPO, Thermoplastic Polyolefin

TPV, Thermoplastic Vulcanizates
Add concentrate ex: Carbon black, Pigment, Masterbatch

» Expensive Engineered Plastics

o
m Source: TASNEE (Saudi Arabia), 2" GPCA, Plastics Summit
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PP Categories/ Stiffness vs. Other Polymers

Tensile modulus (Mpa) 151
7000

6000 l ;‘-;\ GF
S000 AP e r ol

4000 Homo Talc

3000 Q g
2500 O o) Crns.m g PL
Haoamo.

2000 Dhigh cryst. Impact

1900 ()] Talc filled b

1800 Homo nuccl. sa.B3CO
1700
1600
1500
1400 = D
1300

1200
1100
iy [N < T
200

800 PVC
700 = P 09+
] e e e

500 T
400 L LLD

dyHomo Stand ;lrgli
&>

--------- Impact-high crysti e e e Qe

300 "‘B-r LD

100 b

m Source: TASNEE (Saudi Arabia), 2" GPCA, Plastics Summit
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Global Demand of Polypropylene Compound

= 2006 4.7 Million Ton

= 2015 7.0 Million Ton

Automotive Appliance Consumer Industrial Others
Largest sector Random
with 55% Copolymer
5% Homo

Copolymer
32%

Impact
Copolymer
63%

o
m Source: TASNEE (Saudi Arabia), 2" GPCA, Plastics Summit
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Major Global PP Compound Producers

{

. North America” ; / / b o
. Spartech Corp Western Europe & by Japan .
1200 _ Schulman ~ ~ - LBI > Ch>' Japan polypropylene
~ Polyone ' - .+ China Prime Polymer -
- Y/ Y O Ravago ﬂ_ ‘L Yy /.ﬂ

RheTech < {"“ -

1200 xxonMobil Borealis (41 Kingfa Sumitomo
i “ » Sabic ./ :
1000 - Advanc R S Suinan . PR {/
Ferro Dow - R g™ > &S J
Solvay // Prime Polymer(Toll). ., ' : acific(Rest
800 - 740 \ L\
Prime Polymerd\ =~~~ / { % { Grand Siam
Japan PP JV \ - \ A /" Prime Polyner
500 - Sumitomo 1 / JJ@P_@D PP JV
° / 4 . Sumitomo (Toll)
- | - J J \
394
400 - 340 340 3379 320
— 180 175 150 140 -
80
I l I o 25 23
0 = T T T T T T T T T T T T — — -
N & & & 2 » e & N
S A 6‘00 R & o & &F @‘? & & K L é\e ((o@ co‘Q
& &3 AR S 2 A S
&R ,_,59 & P F & @ o 9O B
& v & 5 < «°
Q ) q\"" &
& &
3
W )

m Source: TASNEE (Saudi Arabia), 2" GPCA, Plastics Summit
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Strategic Initiatives: Roadmap to Success IRPC:

IRPC Public Company Limited

2015: UHV Completion
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f 2013 .i : v" Crude Run 215 KBD 100% 1

1 I - 1

1 > Crude Run 181 KBD 84% i \‘; Nelson Cl;’lmp'exf't{'“dfex 86 |

: > Nelson Complexity Index 6.6 b More St - 9% / 419 :

1 > Portfolio of Revenue: " : Petroleum/Petrochemical & Others 59% 41/0I
1

Petroleum/Petrochemical & Others 76% / 249d "~~~ ¥ ===========m=mmssssssmss - Acrylic Acid
i it ittty Para-Xylene (AA)

STS 2014:
Strengthening
Core Business

New investments through JV

* Specialty focus and Moving
away from heavy-asset

company
PP Derivatives
e PP Expansion 160 KTA
* PP Compounding 140 KTA
Quick Win Initiatives
e . PP Expansion
e DELTA Initiative Implementation \ PP Compounding
« Assets Management (Bankai/ElZ) . Random PP Specialty PP
» Automotive . P ” »
Completed Project during 2011-13 « Frozen food . H?;eg;: e ol
- CHP I: Electricity +220MW, Steam +420T/hr packaging
- PRP +100KTA of Propylene * Health care Black-COFR HOMOIEPR
- EURO IV: Gasoline 15KBD, Diesel 10KBD, Jet 15KBD « Lamingtion : mt'zzgf'd : Zg';‘“caﬁon
« TDAE +28KTA, 150BS +25KTA . Heavy-duty - Fiber grade

* Lube Blending +60m.Ltrs./year
 EBSM +60KTA, ABS/SAN +60KTA Copyright @ Petrochemical Business, IRPC Public Company Limited ~ 52



Question
THANK YOU

The presentation is presented in good faith and is based on current situations and assumptions. Known and
unknown risks, uncertainties and other factors could lead to material differences from this presentation.

We encourage you to have your own consideration when making decision at your own risk.

IRPC Public Company Limited assumes no liability to update or to conform them to future events or developments.
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