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Energy Trend & Thaioil’s Strategy
For Sustainability

Current world energy outlook
Thaioil toward sustainability
*Energy efficiency

*Diversification Cy
eAlternative energy N ﬁ“AVETT.E"
*Research and developement 1 M@TRIQJ
ol
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Thaiod Current World Energy System
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Energy inputs Energy outputs

Hydro & Other

renew ables Biomass &Waste
3% 10%
HSBC Global research March 2011

Nuclear
6%
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1 Energy Outlook in 2050 From Fossil to

Tty Renewable And Alternative Energy
Energy mix today Energy mix in 2050

o
Hydro & Other Biomass-&‘Waste 13%
A 10%!

Energy efficiency

Alternative energy

Carbon capture

HSBC Global research March 2011
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.Y . Renewable energy has become considerably
oyl more cost competitive in recent years

Thaioil Group Proprietary

$/ kWh

14 - == -s=-= Coal cost
1.2 - Gas cost
10 4 ———— Nuclear cost
08 _ Solar cost

Wind cost

0.6 -
0.4
02 4 -

‘-
-

Source: US Energy Information Administration HSBC Global research March 2011 5
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Thalod Tech nol_ogicalh_/ Advanced
Thaioil Group Proprietary Green Natlonal OII Company

Attempt #azvin Process/Product/Service Tviqiay
Improve Conventional Process/Products Lia
FowreaanuazdauTidduacnveofiu

Attempt EYATR Process/Product/Service ’tvmﬂ EY
Improve Conventional Process/Products Lila

foweaauiiddu uay/via mudldduilasane
LAsE5A&6as (Economic)

TA
T

NOC
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Tt s Vision Mission & Values

Thaioil Cio? oprietary
D VISION VALUES

A leading fully integrated refining&

petrochemical company in Asia Pacific P O_S / Ve

Professionalism

m Ownership & Commitment

Social Responsibility

e To be in top quartile on performance and return
on investment Integrity

. . a- Teamwork & Collaboration
e To create a high-performance organization

that promotes teamwork, /nnovation and trust

for sustainability vV
ision Focus

» To emphasize good Corporate Governance and Excellence Striving
commit to Corporate Social Responsibility
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ey TOP Group Strategy

Thaioil Groub Proorietarv

Step Out
Broad —Deep
Aromatics:
. Asia’s leading PX Exporter '
Value Teadi Levefn:age.PTl' 5 Regional producer of high quality ASEAN’stop&
creators CaniNEICUNCGS 10 ca ol most cost competitive
build a synergized Solvents: Ethanol player
network of refineries =———— -
Maximize PTT group’s solvent value
"I A S i, (O . S g S A 04— Bﬂﬁ"ellrll:llllt\!\!\ﬁ‘&w{!l'l‘lll'rilltl\lt\\\\:m:f’llllllillllt\t\\\\\m!‘ll'lll!lllltl\t\\smll!llt;l'lll' 1 ) iy

Shape PTT Group’s | LOBIstics: i Marine:

Power Portfolio & : Provide cost effective logisticsto  : Build international shipping

manage TOP reliable | SUPPOrtTOP’s growth i capabilities internally

e LTI 11 +svswveer 888111 4R R8RSR RSSO

Value and: i TES: l Innovation:
enablers gkl.an d Provide general admin services Develop R&D Innovation through

opportunities for and selected technical services for : Collaboration

s e i
future expansion e - i
¥ j < ¢

Functional
enablers

Financing capacity TQA
and discipline

— D) Elnance Operations HR -
g : $ 45 Excellence
\- ———/ S

SD
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Thaiod TOP Group Business Structure

Thaioil Group Proprietary

POWER
OIL REFINERY PETROCHEMICAL & LUBE BASE GENERATION TRANSPORTATION & OTHER

: e 2 g2 I e Hﬁf/r

| I . = 3 r o= ] = =

Provide service of Cassava Based Ethanol

Capacity : 400,000 Its/day

I
I
I
I
o T v \ 3 (P ~ I y = % "".
. . Thai Paraxylene Thai Lube Base Thaioil Power Thaioil Marine I Thaioil Ethanol
Thaioil (TOP) (TPX) (TLB) (TP) u) I (TET)
Capacity : Aromatics Capacity: Lube Base Oil Sells Electricity/ Oil&Chemical Tankers i Maesod Clean Energy
275,000 barrels/day - Paraxylene Capacity : Steam to Group Capacity :153,000 DWT (MCE)
Base Oil ioi i 1
489.’000 tons/annum Small Power Producer Thaioil Marine I| Sugarcane Based Ethanol
- Mixed Xylene 270,000 tons/annum P International Pte Ltd. |
- Benzene Bitumen rogram 1| Capacity : 200,000 Its/day
3-on-1 Combined Cycle S PRTNEETEETE
- Toluene TDAE Electricity 118 MW Pte Ltd. (TOP-NYK) ] Sapthip (SAP)
> Total Steam 168 tons/hour ' 1| Cassava Based Ethanol
Platformate 900’000 tonS/annum Crude Tankers :VLCC :
1.8 million tons/annum Capacity :281,000 DWT | Capacity : 200,000 lts/day
ToP Ma{}tl:ﬂ";‘; Service Il Ubon Bio Ethanol (UBE)
I
I
I
I
\

————

Crew and Utility boats

__________ e ————

! .’ . - K . -~
Independent Power Thome-Thailand Thaioil Energy Services
(Thailand) (IPT) Ship Management Service (D))
I | I 1%t Independent Power _— — = Pro.ceeds the bt_Jsmess on
P - NS==—=..__  Vvarious professional of

— Producer Program management services
CE e EI L Solvent distribute [ ETRY Y13 2-on-1 Gas-Fired : T
. . ’ Multi-product Pipeline :
Capacity : Solvent distribute  Electricity 700 MW Capacity:26,000 m.lts/y PTTES
100,000 tons/annum in Vietnam \ m

Provides engineering
technique consulting
services

Value Enhancement Earning Stability Marketing / IT Support
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Thaied,.  TOP Group Synergy — Beauty of Integration

Thaioil Group Proprietary

: Light Naphtha |
| : 3 i (e.g. Pentane,
& ! ‘ Hexane)

__ Paraxylene
_ Toluene
____ Benzene

_— % Mixed Xylenes

Gasoline

Jet / Kerosene

Diesel

Long residue ¢ -
/HCU bottoms Fuel Oil

Lube Base Oil

Slack Wax
Extract

TDAE




)
Thaiod | Thaioil’s Energy Efficiency

Thaioil Group Proprietary

Refinery capacity 275,000 bbl/d
Consumes energy 5.5 % w
or 21,000 MB/year

11
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Thaiod Corrected Energy & Loss (CEL)

Thaioil Group Proprietary

CEL Index
(Lower = better)
160
150 48
142
140
140 138 436 13 137
133
130 127 500 MW
123 o energy saving
120 116
110 109 107
100 103 101 103 101 100
100 97
" I I I I I:
80
O N N D > H o A ® O & SO & o > » o Q& ® © O
P @ &P P PSS PSS S S SO S
SN A M- SO - A SN M - S S S S . S T M

Total energy saving project : 500 MW = 1065 ton per day
fuel = 7,800 Million baht per year saving.
Lead to 970,000 TCO2e/year

12
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g s Completed projects for Energy efficiency

Thaioil Group Proprietary

Project Names 2010-2011  Quick win'

ISOM Reduce H2 per feed ratio | 0.04

FCC atomization steam reduction _]] 0.1 Total saving 7.7 MW
Furnace insulation improvement m 0.2 Or 120 Mbaht/year
Furnace refractory improvement [ 0.2 And 15,000 CO2/year reduction

Boiler insulation improvement [l 0.3

CCR boilers blow down reduction

Plant wide insulation improvement [N 2
X column Pressure minimization | -

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5

Fuel Saving
(Mw)
13
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L = 10 years plan for Energy efficiency project

Thaioil Group Proprietary

Project Names 2009-2018 ' Investment |

COB performance improvement | 0.3
Furnaces ceramic coating | o3
Utility optimizer |[| 0.9 Total saving 126 MW
Fuel oil heat recovery [Jil 14 Or 1,974 Mbaht/year

4

Furnace new convection banks N s.6 And 250,000 CO2/year reduction
Gas turbine Low NOx burner | o \

CDU-1 preheat train improvement | 12

CDU-2 preheat train improvement | 12

GT heat recovery (LPS... 15

CDU-3 preheat train improvement | 20
GT heat recovery (LPS... I <<

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

Fuel Saving
(MW)

14
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Ethanol Business

100 %

7’75(11()1’L—-’
Mitr Phol Padaeng ethano/ 5c7)t22r°s/ __2182(:8P°/
350/0 35 o/o ¢ . 0 . (1]
SAPTHIP 50 % 21.28% l
50% | ‘l’

Maesod Clean Energy
(MCE)

» Sugarcane Based Ethanol
Capacity : 200,000 Its/day

- e i =
v, v
. —
; *l"fﬂ. .
) L §
[ ' V;'
-‘l .v
! /’ \!.J--w‘

AR S
=W B TN w“
g.. ; ﬁ@:\.\nf»wﬁ?
Sapthip Ubon Bio Ethanol
(SAP) (UBE)

» Cassava Based Ethanol
Capacity : 400,000 Its/day
(Under Construction)

- Cassava Based Ethanol
Capacity : 200,000 Its/day

15



-n,a?o,, Strong global demand growth for ethanol,

Group

Thaioil Group Proprietary yet over Supply Iinger in Thailand

* Project strong global demand for bio-ethanol of 9% p.a. supported by regulatory & high oil price

* In Thailand, even though ethanol demand is projected to grow, it’s still below production capacity.
Therefore, oversupply situation will remain in the medium to long term

Global ethanol (bio-fuel) demand projections’ « Project prolonged oversupply situation in Thailand
Million barrels per year 2010-20 MmiiDay
CAGR 500
m Thailand Ethanol Demand
4.00 - Cassava Plant Capacity 1.72
300 | ™ Molasses & Sugarcane juice Plant Capacity . |
: — 0.78 2.53

Global demand for ethanol (as a . .
biofuel) is expected to grow by 1 Base case scenarios; assuming USD 70 per bbl of crude

9% p.a. over the next decade

2 Includes China, India, Japan and ASEAN

SOURCE: McKinsey; F.O. Lichts and Thaioil PLC 16
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China Ethanol Demand
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16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

4.3

2552 2553 2554 2555 2556

l\x\lba-.l

6.1

6.6

7.1

7.6

13.9

Pharmaceutical

Bio-Chemical
Surfactants
Ethyl Acetate / Butyl Acetate

Dyestuffs / Pigment Material

Battery part and PCB Circuit

17
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TAsaNstAN UL e sERANENINGS Tsalndwaaituuals

o dFuusvstuuunasedodiaevifidssdnaawdiauisaantiunanis o wjinuwl 1 Wumwjinuvihagauavlarasa®e Wi wasdfidfa 'l

Lffudasinundudiainge an‘lwau
o &unsaaanaaaulile >7,140 su wia aanlsdaaadna CO2a7n
15,000 ¢u/1l

a o

o UFENInaaasdNUAUYRTIEWAIIU

WA WanunruTasInIsnalandsudide) Taani15inina1naly

i b S wijinudwniiog

= AflevUn 9.8
A 13 - 18 mgunan:

WAuinawildunndanszud AN dAden1snan 27 Aladaed tia

WUy

dsuulasifdsnuasnuaulvifdu

[ [ [~ ' a’ = [% a [ = '
Tﬂﬁ\iﬂq’iﬂfluﬂ'\ﬁ'wﬁuuqﬂ')']NLﬂUQﬂm@Qﬂﬁgﬁ’]ﬁuuuWUﬁgq Iﬂiﬂﬂqiquﬂqﬁlﬂ'ﬂﬁW@ﬁqqu‘W'ﬂ LNENAIMENR

o ffiuTlAsINIsATaLARNITAINTIARITS TN WA s uanih .« MsiunTAs9n15 159 IWHw&sih (Pico-Hydro Power Plant)

1A aranaunsdannaNszuuNaa I anntdaawaaiael Lilusy  1A59nN13159' W Thuna (Biomass)

o Tasunsudadiadinn (Biogas)

S ) « Tasynsdiudgenazausu anslad
D/ P s . - . . o
s o STUUNAA IWThNRdLRIaTIRE
Tesansdumaiannaiivetesnlrzssuuniufigiludvwiawidesasu
UN Joint Programme on Integrated Highland Livelihood Development in Mae Hong Son (UNJP) 2av 1A9A1T Solar Home
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Tas9n1sTsv il wdvingua i agde

o 159wt aue 22 ATaias

o TvidsglazdunznidnuinuIu 2 Kijiinu

Green People & Green Projects

ASEAN Energy Awards s1viasavauziadauau 2

AMuUnAYIIUNatnu dszinn Off-Grid

Thailand Energy Awards 2011 3nAnSuWMIUITNRIIU
NALNY ULAZAUTABNRINIU 2 5197 e

e FIIRALAU AIUNAIIIUNALNY UTLLANTATINITWAIIIU
U aun liidan Tasfussuusnage Wi (Off Grid)

e FITRALAU AUAUTNHWRIIU i

Usztanisvnumiuau

A5snEAULININESsNNE A1sTHIWHN WaWeiuaaun wdIaviddu

thumsunisaatia

: .h

amansnTnunTeRe s Tva\vlﬂmé’adwmmnﬂm 2.99UN0Y 9 ﬂm'lml

L4

nezua v aunm 22 kw
gulszarru 120 wismiFau

fi&«\ﬁn\ﬁ.&

5
=,
—_—
e, il 87 w!‘ﬁ ﬁ




)
Thaiod | Innovation Focus Area

Thaioil Group Proprietary

Unconventional Crudes Alternative Fuels

Improve Energy Efficiency New Process

Improve Yield Catalyst/Adsorbent

Improve Environment Carbon Credit

Product Specification New Products

20
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L ieat. Current TOP R&D Collaboration Model

Thaioil Group Proprietary

Waste Tire to Fuel Process.
PPC: waste tire pyrolysis technology
TOP: develop design and engineering
HDS Catalyst Evaluation Pilot Plant.
Energy Efficiency Improvement.
2G Cellulosic Ethanol.

Focus on Environment & Efficiency, Engineering Solutions, Product Upgrading.

TLB: Expertise in Lube base oil product and manufacturing process.
(‘5 ptt PTT Research and Technology Institute: R&D team and facilities to develop /
THAILUBE : ..
sy improve new / existing products and process.

TOP: Real pilot plant for new adsorbent testing and application.

N .
7710]0&/ (‘5 ptt PTT Research and Technology Institute: R&D to develop new adsorbent for

refinery application.
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Thaiod Frontier R&D projects
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New generation Biofuel from non-food energy crop

: . Camelina

From Camelina sativa, a non-food cool season S——

rop with low agronomic requirements, .
crop owag I Camelina
high seed yields and oil content, with highly - _
efficient mechanisms of photosynthetic carbon Cco;, > fuel
fixation by photosynthetic bacteria to 5. 4

0Ss

realize a 100% increase in plant productivity. Productivity

Increase crop yields by genetic engineering

to optimize photosynthesis.

v Little water and fertilizer on poor soil.

v' Short growth period. fuel
v" High oil seed yield.

v Better oil quality. Increased Increased

B Efficiency Productivity

Drop-in transportation fuel.

22
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Thaiod Frontier R&D projects

Thaioil Group Proprietary

{ CO2 Capture and Utilisation J

*To fuel

CO2 capture from combustion fluegas .
*To chemical

I Various technologies

|
i Develop post-combustion technologies that can

Strage

Less solvent required

: be used to retrofit today’s power plant
*Novel Non-aqueous solvent systems
*Solid sorbent-based
*Membrane-based CO2 separation

*New forms of enzymes as carbonic

S0O;, Hg, HCI, elc
an hYd rases B = Solid-gas Separalo
ondensing Heat Exchanger f ',‘r ) \
*Cryogenic Carbon Capture Technology 5 [ ‘L a .m. @ |

J i Expansion
CCC Flue Gas Dry Gas \
( ) CO;-rich Stream -
|

Moisture
>

I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
W\klw.rti.'org/‘en'ergy'—-——-——-——-——-——-—-——————-——————————————————237
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Thaiod Frontier R&D projects
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Energy Storage (Breakthrough Battery Technology)

Lithium-water

Demonstrated 40 Wh lithium-water prototype 1 P
e O O

Ae * 1

batteries delivering 1,300 Wh/kg, the highest § 43
SR * %

T g

=
+

specific energy ever achieved for any battery

chemistry

Conventional rechargeable Li-ion battery 120 — 200 Wh/kg

www.polyplus.com 24
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Thaiod Frontier R&D projects
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Energy Storage (Breakthrough Battery Technology)

EV with
Toyota Eos Vista . . T e eas
Camry Zinc-Air Rechargeable zinc-air battery will initially be sold for
Flow Battery . . . .
$160/kWh, and is electrically rechargeable with a life
Capital Cost
fcar $25,000 $25,000 of over 10,000 cycles (30 years)
Internal Eos Zinc-Air
Propulsion . Flow Battery,
Combustion .
System Enai Eos lead acid
ngine
battery

Range (miles) 400 400
_;R__efuelmg 3 mins 3mins
ime

Cost of

fuel/mile at 0.20 ‘ 0.02
$4/gal gas

v Electric vehicle consumes energy 10 times less.

v First Ever Long-Life Zinc-Air Electrical Rechargeable
Hp (Peak) 179 175 Battery

25
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Hggiodii Frontier R&D projects
Thaioil Group Proprietary
( Green cooler )

Novel system-level cooling technologies
including thermal capacitors, non-

moving fluidic mechanism and solid-

state thermoelectric coolers

www.sheetak.com
26
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It is difficult to say what is impossible, for the dream of
yesterday is the hope of today and the reality of tomorrow”
__ ROBERT CODDARD

27



