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Chapter-5

GCC Petrochemical Case Studies

In this
chapter, th
, the country case studies of G
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industri
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petro
chemi
ical compani
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ical investm
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Projects.
n followed in all case studies
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SO that i
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P - -
etrochemical infrastructure

Infras iliti u

i tructure facilities and s pport for development of petrochemical

t . . ica

ndustry available in the country had been discussed. It also covers the maj
jor

petro i ;
chemical companies/ complexes and their location.

Pe i
trochemical products & production capacities

Thi : : :
is section carries the detail basic petrochemical products and thei
r

derivati . s .
rivatives with their historical and future production capacities.
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etrochemical demand & supply analysis

and / supply balance of Ethylene, Propylene

I i ;
n this section petrochemical dem
lyzed for the period of 2005-2010

a
nd Methanol and their derivatives are ana
n and new pé€

nd supply balance,
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projects & investment

Major petrochemical
petrochemical projects and the size of the
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investment committed for those

etrochemical industry case studies listed in this
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3.1 SA
UDI ARABIAN PETROCHEMICAL INDUSTRY

5.1.1 Overview

The Saudi
i T oy
rabian petrochemlcal journey started with creation of Saudi
udi Basic

Industri
stries Corporation (SABIC) in 1976 to deve
and industrial gases. Saudi Arabia

lop the downstream sector in

petrochemi ert r n e
" che ICEI|S, f ilizers, iron a d st el
| its b n i
a kgrOU d Of VaSt Oll d d gas reserves, is actiVEly CcO ti i 0
h ’ C . rll ntinuing t
S petrochem|ca| productlon base with aim of eIIectiver til
expand uti izing

o esources and diversifying its industry. As at the end of 1999, eth

etion | , ethylen
o ion in the country was 34 million tons (ranked 7 in the w Td )
: or

o share). In 2005, capacity had risen to 7 >

WO
rid production) ranking Saudi
udi Petrochemicals are.

‘33 million tons (6.2% share of

Arabia 37 after US and Japan. The

characteristics of Sa

ock especially methane, ethane and

* L
ow cost associated 92> feedst

propane are used

th the world’s leading oil and chemical enterprises a
re

s are

al products are mass produced at low

R .
Joint ventures wi

e :
stablished and large-scale plant
ose petrochemic

built using the latest technology

and general purp

cost.
Majority of petrochemical P"OdUCtS are dependent on export because of
e o

insignificant domestic demand.

petrochemical exports are shipped to Asia (58% of
00

S i
audi Arabia’s majority of
20/, to EUrope, 5% to the Middle East

to the us, 1
ure, as lafge JO

hina and Mid
ance of demand and supply fo
g

e

Xports go to Asia, 20%
a

nd 5% to Africa). In fut

a
re due to be completed 1M (#
of changing b

n Asia including

int venture petrochemical projects

dle East by turn of this decade

Whi
hich has potential
Middle East.

Petrochemical products !
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5.1.2 Petrochemical Industry Organization

The administrative organizations related to petrochemical industry in Saudi

Arabia are following:

Ministry of Commerce & Industry
Saudi Basic Industries Corporation (SABIC)
| Investment Authority (SAGIA)

o o

Saudi Arabia Genera

Royal Commission of
Ministry of Petroleum & Mineral Resources

Jubail & Yanbu

o a0

Saudi Aramco

Ministry of Commerce & Industry (MCI) is the in-charge of Saudi
Arabia's over all industrial policy which has jurisdiction over petrochemical
industry since 2003. prior to that Ministry of Industry & Electricity was
[ is responsible for mapping out the basic policy

controlling authority. MC
dustry. Previously, the government's basic

framework for the petrochemical in
s was implemen

ate sector firms hav

ted through SABIC but recently Saudi

policy for petrochemical
e started participating in the

Aramco and other Priv

sector.

S Corporation (SABIC) was setup in September

Saudi Basic Industrié
facture and distribute chemicals, fertilizers

1976, after first oil crisis, tO manu

and steel. At the time of its establishment,
n accordance with the privatization policy, 30% of the

84 to Saudi and G

it was 100% government owned

state enterprise. Later |
CcC member nationals, therefore

shares were sold in 19
o 70%. In August 2004, SABIC

quity is reduced t

government's present €
duce the equity share of the government to

n to re

announced its intentio
y important, SABI

25%. Being particularl
Section 5.1.2.1

C has been discussed in detail in
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Saudi Arabia General Investment Authority (SAGIA) proposes policy
and basic principles for the preparation of an investment environment with
e of promoting investment in Saudi Arabia. SAGIA screens the
investment licenses and strengthen

the objectiv
investment projects and issues
relationship with international economic orga
in 2000, as a one -stop- shop for investment approval and authorization

work. At the same time a new foreign i

nization. SAGIA was established

nvestment law was approved.

jon of Jubail & vanbu (RCJIY) was established in 1975,
preparing the required infrastructure for development of
industries. Today, RCIY is also responsible for

Royal Commiss
with the aim to
basic and secondary
controlling the operation and maintena
Jubail & Yanbu. As of Dec 2006, RCIY was constructing the second industrial

parks in Jubail & Yanbu.

nce of the two large industrial cities of

Ministry of Petroleum & Mineral Resources (MPMR) As Saudi Arabia is
the world's leading oil producing country, the ministry is highly influential
domestically and internationally. In January 2000, Supreme Council for
Petroleum & Mineral Affairs (SCPM) was established to decide on important
oil and gas policy for the country which includes Saudi Arabia will give
priority to gas development 0 cope the ever growing domestic demand

especially, for the petrochemica
| the essentia

| industry, utilization of natural gas was its

starting point and is stil | factor for the cost competitiveness.

ned by the Saudi Arabian Government, is a fully-

Saudi Aramco, OW
d a world leader in exploration and

integrated petroleum enterprise, an
g, distribution; ship
billion barrels of oil, the largest of any

producing, refinin ping and marketing. The company
n reserves of 260

and manages
re owned and operated by Saudi Aramco

manages prove
the fourth-largest gas reserves in the

company in the world,

world. At present, fivé refineries a

westent Deciston in Petrochemical Sector
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and two are joint venture with foreign oil majors with total refining capacity

of 2.1 million barrels/day. Company is at the final stage of formulating the
understanding with Dow Chemical to build a $15 billion refinery and

petrochemicals complex at Ras Tanura. Saudi Aramco exclusively supplies

hydrocarbon feedstock to the petrochemical industry in the country.

SABIC

gest petrochemical company in the Middle East and ranks
chemical producers. SABIC has competitive

SABIC is the lar
among the top ten global

advantage of access toO hydrocarbon reso
competitors in other regions. This allows SABIC to build world-scale, state-of-

the-art petrochemical complexes. Currently, SABIC is involved in three
wholly owned subsidiaries and 18 joint ventures on a worldwide basis with

two additional joint ventures ctarting up operations in 2008-2010.

urces in Saudi Arabia vis-a-vis their

Basic chemicals constitute 40% of SABIC's production volume. Products

derived from olefins unit constitute the majority of materials in this segment,
with ethylene being in the lead in which SABIC ranks third in the world.
Efforts to diversify from base commodity chemicals into specialties, such as
ethanolamine, polycarbonates and ethoxylate will create a more balanced

product portfolio. SABIC'S product portfolio analysis is presented in Figure
5.1.1

years, SABIC's chemical production capacity quadrupled

Over the past 15
and now it is 49- 2006. This constitutes an annual
ate of almost 10%.

med at increasing SABIC's production capacity to

1 million metric tons in
average growth r plans to invest over US$20 billion over
the next three years 3r€ ai

about 100 million metric tons by
emical producer be

2015. This would make SABIC the second

largest petroch hind Dow Chemical.
Sprategic havestment Decisions i1 Petrochentical Sector
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Figure 5.1.1
SABIC’s Strategic Business Position
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Source: Chemical Company Analysis,

petrochemical producers such as

Joint ventures Wwith major global

Shell and Mitshubishi
and a global customer base; while lowering the risk

ExxonMobil, among others; facilitate access of

technology, know-how,
estment cost. With ac

e, SABIC broaden its g
now wants to establish a presence in India by building an

will also produce derivative products. The company is

and capital inv quisitions of DSM and Huntsman facilities

in West Europ

eographic reach. As a part of future

expansion strategy,

ethylene plant that
n China. The two potential cracker partners in China

also seeking partners [
are Sinopec at Tianjin and the privately—owned Dalian Shide at Dalian (the

PVC major). SABIC IS plannin
| that could be val

g to bid for the plastics unit of General Electric

ued at up to $12 billion in April 2007. GE

Co. in a dea

Plastics makes pIaStiCS for automotive partS, computer enclosures, compact

disks, telecom €d

uipments and construction materials.
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SABIC’s capital expenditure for petrochemical projects fluctuated between

$500 and $2,200 million since the year 2001. In 2005, SABIC occupied the

top position with over 20% higher capital expenditures than BASF and Dow

Chemicals. As a percentage growth SABIC's capital expenditure have

remained between 6-18% which higher than industry average which is

around 5%. In 2006, SABIC's petrochemical assets amounts to over $ 40

billon putting SABIC in second place behin
BASF.

d Dow Chemical and ahead of

5.1.3 Petrochemical Infrastructure

The petrochemical production facilities in Saudi Arabia are mostly
concentrated at two sités; Al-Jubail on the east coast and Yanbu on the

Red Sea coast (Figure 5.1). A

existed in Saudi Arabia — four in Ju
PET). Furthermore, SAFCO’s ammonia and urea

s of now in 2006, five ethylene complexes
bail (SADAF, PETROKEMYA, KEMYA and

JUPC) and one in vanbu (YAN

plants have operated at Dammam since 1969.

alization, the Government has developed massive

In order to promote industri
ds, ports, industrial water, utilities and other

industrial parks that provide roa
infrastructure through RCIY The government has invested $25 billion for the

development of these industria
around $42 billion SO far. These industrial cities are designed and constructed

by Bechtel, USA.

| locations and companies have invested

In 2002 A;_Jubaﬁ_z announced and now is at construction stage in four

phases through an inve
schedule for 2008, and the
totaling $5.6 billion s expected In Al-Jubail-2. This includes ethylene complex

of SIPCHEM Phasé -3a

stment of 3.7 billion. Completion of first phase is

final phase in 2022. Private sector investments

nd new petrochemical investment worth $2 billion by

estent Decistons 1 Petrochenical Sector

Sprategi fm
(O Petr wehemieal Case Studies
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Shell. In 2005, Yanbu-2's development work started with expected

investment of $30.7 billion. The two major plants located in Yanbu-2, YanSab

(45 billion) and Gas ($2 billion), are on their rapid completion.

The national oil company, Saudi Aramco, supplies feedstock for all the

petrochemical projects. The site between Yanbu and Jeddah along the Red

Sea coast, is home of Saudi Aramco's largest refinery (400,000 b/d). Rabigh

Refining & Petrochemical Co. (Petro- Rabigh), a joint venture between Saudi

Armaco and Sumitomo Chemical, is implementing a modernization of its oil

refinery and integration of the refinery with new petrochemical complex.

Table 5.1.1 Major petrochemical Complexes in Saudi Arabia:

JUBAIL PETROCHEMICAL COMPLEX
___________—————-—-,-____________

Company ownership Activity
Petrokemya 100 % SABIC Olefins, benzene, PS
(Arabian Petrochemical CO) .

50/50 SABIC/Shell Qil Ethanol , Olefins, EDC,

Sadaf
Styrene

(Saudi Petrochemical Co) pecten Arabia :
Kemya 50/50 SABIC}ExxonMobll Ethylene, polyethylene, Glycol

Al-Jubail Petrochemical CO -
50/50 SAB[C{Saudl DC Polyethylene, ethylene

Sharq .
shi led Consortium

| (Eastern Petrochemical Co.) __(ﬂ@@"/___
Ibn Zahr 70 percent SABIC V Polypropylene, MTBE
(Saudi European with  Neste  and

Petrochemical Co) APRICORP
w 100% SABIC Ethylene, EG LAO

Petr i g

Ar-Rc::Ii‘emlcaI Co.(JUPE 50/50 SABIC/Saudi DC Methanol
| (Saudi Methanol Co) Mitsubishi led Consortium

Saudi Polyolefins Co- Tasnee (75%) Basell Propylene, PP

25%

Srategi Ivestment Dee isions in Petrocheniic al Sector
- (5 'C I‘L‘li'm'|it'|1llc;!i (ase Studies
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YANBU PETROCHEMICAL COMPLEX

ownership

Activity

(National Methanol Co)

Ibn Rushd
(Arabian
Fibre Co)

Industrial

Arabian Chemical Co
(Latex) Co

Saudi Chevron

]

RABIGH PETROCHEMICAL COMPLEX

Company

Petro Rabigh
announced

Source: SABIC Annual Repo

Sprategiec

Olefins, polyethylene,
ethylene glycol

Oxo alcohols/plasticisers,
fertilizers

Company
Yanpet 50/50 SABIC/ExxonMobil
(Saudi Yanbu
Petrochemical Co)
Samad So/50  SABIC/Tawan  Fertiliser
(Al-Jubail Fertiliser | Company
Company)
Ibn Sina 50 percent SABIC and Hoechst-

Celanese with panhandle Eastern

Methanol, MTBE

25% each
52 percent SABIC with48 percent

private local partners

Aromatics, Polyester, PTA

50,50 Juffali Bros/Dow Europeé

SB Latex

Chevron Phillips, Saudi Industrial

Investment Grou

Aromatics

ownership

Activity

Saudi Aramco (5_0%)
Sumitomo Chemical

50%

rt, 2006, ICIS News,

Jvestmcen! Decisions 1
aoc I‘ulrm'lwnm‘nl (ase Studies

Ethylene, Olefins

Royal Commission of Jubail & Yanbu website

1 P{’H'ui'»"“('ﬂﬂ-t'ﬂ! Sector
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Figure 5.1.2: LOCATION OF REFI
SAUDI ARABIA
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5.1.4 Petrochemical Products & Production Capacities

The development of Saudi Arabian petrochemical industry can be measured

by ethylene capacity. During 1984-1985,
TROKEMYA (100% SABIC equity), SADAF

(SABIC-MobiI JVs). Later, from
ly completed by PETROKEMYA

production of ethylene was started

by three companies in Jubail by PE
(SABIC -Shell JVs) and in vanbu by YANPET
1993 to 1997, expansions Were subsequent
and SADAF and Saudi Arabia’s ethylené production capacity reached 3.4
million tons/ year (7 in the world).

By 2011, JCP/ NCP, YanSab, SHARQ, Petro-Rabigh,

Tasnee/Sahara/SIPCHEM/ Basell and Saudi
will push total ethylene production

udi Arabian Ethylene capacities are

Kayan will start up in total an

additional six ethylene complexes: which
capacity to 16.25 million tons/year. (52
listed in Table 5.1.3).

three companies SHARQ, KEMIYA and

In 1985, almost at the same time,
SHARQ produces only LLDPE and

YANPET started producing polyethylene:
KEMIYA produces mainly LLDPE _nd YANPET produces mostly HDPE. In
addition, SHARQ and YANPET completed 1arge
2000, while KEMIYA started high pressure LDPE production for the first time
in Saudi Arabia and from around june 2001, all the new facilities were

operating at full capacity:

scale expansions at the end of

projects are to be completed by 2010 in
petro-Rabigh, SEPC and Saudi Kayan.
s expected to reach 8.5

new polyethylene
ARQ,
lene in saudi Arabia i
year as of 2005).

A large number of

Saudi Arabia by YabSabs SH

hy

Production capacity for polyet
he 3.9 million tons/

million tons/ year (2:2 times t

nt historical and forecast production capacities of

Table 5.1.2 list the curre
Saudi Arabia.

Major petrochemical products L

¢ Decisions 1 Petrochemical Sector

neal Case Studies

(¢ petrocher
Page | 137
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ctrochenical Sector

Products 2000 2005 2010
Ethylene 5,700 7:335 14,620
Propylene 1,015 1, 5,605
Butadiene 130 130 130

L Butene -1 120 250 450
Benzene 1,420 1,420 1,870

Para Xylene (Px) 375 375 375
Styrene monomer (SM) 1,050 1,050 2,365

Cyclohexane 220 280 280

Ethylene Glycol (EG) | 2,110 | 2,825 5,950

Purified Terephthalic Acid
= (PTA) 350 250 350

Dimethyl Terephthalte
(DMT) I

Acetic /— 30 490

Vinyl Acetate Monomer
(VAM) 300
Methanol | 4,150 5,107 8,607
Ethanol | 330 330 330

Methyl Tertiary Buty!

Ether (MTBE) | 2980 [ 2980 2,980

2-Ethyl Hexanol
(2EH) | 150 | 150 150
DIOCtXE:DPOhFEEa_Ia_tf__________IS_O—————‘ 50 50
PAH | |
MAH 85 85
B Polyethyle_ne/(ﬂi)_,,___,_gf-gﬁ-[—]——-“ 3,900 8,500
wﬂﬂ'«_ﬂ,ﬂlﬂ—-_ﬂ__ 5,070
Polyvinyl Chloride 324 404 404
(PVE) . |
Polystyre@_(@’_,_.__-—l-:’j—-—‘ 135 135
Ex tyrene
pandedEEgl)ys % -_____-2_5_.____ 25 25
Polyethylene
: 120
n-paraffin _,__._-———-—**'——r-‘—*‘“_

Linear Alkyl Benzen€ 70
| (LAB) —1 091 2,174 4,164
e AR o ™75 680 2,680 4,753

Source: SAUBr?g Annual Reports: 1CIS News, CMAT & NERANT Repors

Table 5.1.2 PETROCHEMICAL PRODUCTS & PRODUCTION CAPACITIES:
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5.1, i
5 Petrochemical Demand & Supply Analysis

_Ul
=t
u

Supply
There
are currently seven ethylene crackers in operation in Saudi Arabia

with ;
potentially three more during the next five years. At the beginning of
y of Saudi Arabia was 6.7 million tons/ year

2005, YANPET, JUPC and Kemiya have
s. The current total capacity stands at
6. Table 5.1.3 presents the current
bia. Jubai Chevron Phillips (JPC),

Kayan PC, SEPC (Tasnee PC/

are all promoting ethylene

2005, the total ethylene capacit
(the third largest in the world). In
expanded its existing ethylene plant
around 7.8 million tons per year in 200
Z:riznned ethylene capacities in Saudi Ara
Sahar.-jpr;\"a expansion, peto-Rabigh, Saudi
/ Basell JV) and National Chevron Phillips
Projects and aiming to compete them in 2008-2010:

lene capacities

Tabl
e 5.1.3 Saudi Arabia- Ethy

——
Source: SABIC Annual Rep

Linvestinedil Pecision i Petrot hemical Sector
L .
Qs Studies

Page | 139

Strarieg e
(;( ¢ Petroc

|lL.‘1““‘-‘”I (

com Thousand metric tons /year)
—HbANY [LaCATON 2005 | 2006 | 2007 | 2008 2009 | 2010 | 2011
Ch ail Al Jubail 0 0 0 300 300 300 55

evron

Phillips

350

ST T R 0 | 55 | 0
e [ 2 Jubail 0 5 0 | ¢ L% 1325 | 1325
Nat'| EMYA Al Jubail 700 810 810 810 810 810 810
L] Alae 0 i i - 0 1300
seao-Rabigh | Rabigh o | 0 | = e | B L ton ) o0
—Clrokemya | Al Jubail goo | 800 | goo | 800 | 800 800 800
— | AlJubail 1000 ﬂig_qg#_ﬂlz_s_gﬂ__jgf%l__ 1250 1250 | 1250
[P | Al Jubail 850 _ﬂ_8_§9___.ﬂ__3_5_’9._.___5_5.__ 850 850 T
P SADRE | Juke g0 | 1280 | 1250 280 | 1280 | 1280 | 1280
s,;*ARQ Al Jubail 0 _____Q,_,,_,Q_..-_.%gfl_ 12000 1200 | 1200
Tasn CHEM Al Jubail o | 9 F____Q..-___ﬁ—— s 0 750
——nee/Sahara | Al Jubail 0 _H__El__,.._H,E’...H____._* 0 1000 | 1000
\“~Ei_’§;l'__-————""-"""" = 8| %8 875 875

Yanbu 575 | 875 | T 980 | 875
| e —35 | 950 980 980 980 980 98

Y Yanbu | 830 | ——r 0 | 650 1300 1 d

cnseb Yanbu 0 |0 5= 9820 | 300 | 1300

TOTAL 7,335 ﬂﬁiﬂﬂ. 13,626 | 14,620 | 16,670

""’B}?s-,-}CIS News, CMAI & NEXANT Reports




When all these new facilities will complete, Saudi Arabia ethylene capacity

will reach to more 16 million tons in 2011. This new capacity expected to

result in even greater influence on the Asian market. The Saudi Arabian

ethylene cost at $110-120/ ton is overwhelmingly competitive in the world.
This represents the defining characteristic of Saudi Arabian petrochemical
industry. Ethylene produced in Saudi Arabia is used for domestic production
like POLYETHYLENE, EO/EG, EDC/VCM, EB/SM,

of ethylene derivatives
year at the end of 2005 in

ethanol, butane-1 and surplus about 200,000 tons/

terms of production capacity exported.

PETROKEMYA, SADAF, KEMYA AND YANPET are among the existing producers
Arabia besides Jubail United Petrochemical

of ethylene derivatives in Saudi
joint venture between Exxon with

Company (JUPC). KEMYA was originally 2
SABIC, while YANPET inv0|ved MObll as the jOint venture partner with SABIC.
has provided ExxonMobil with an advantage

The merger of Exxon and Mobil
tion on both the east and west

of having ethylene and polyethylene produc

Coasts of Saudi Arabia.

S announced by these plants, the private

In addition to these expansion
ping ethylene and derivative

S . . H
Sctor is also taking a keen interest In develo

Projects. Among the new projeCtS announced Yanbu National Petrochemical
Co'(YANSAB) is constructing an ethane/ propané based 1.3 million tons/ year

ethyle"er 0.4 million tons/ year propylene plant, a 0.5 million tons /year
plant, 0.4 million tons/year PP plant

HDpg plant, 0.4million tons/ year LLDPE i .
ad 3 0.7 miliion tons/ year EG plant with completion schedule for mid 2008.

olefins project based on pentanes and C7+

le ethylbenzene and styrene plants. The
will be located in Al-Jubail next

::WOH Phillips has proposed an
Stock and will include world sca

ubaif Cheyron phillips €o- (FEP) Pf oject .
© the Saugi chevron Phillips (scp) aromatics complex, W_'th ?Fart-uD
Planngg for 2007. In addition, Chevron has a cracker plan that will utilize the

; ISV
st Deciston i Petroc

Straregi [rvestne ' AN
GCC Pctruchcnm‘ul (asc Studt i
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ethane feed
st .
(NCP) is e ock. The production company National Chevron Phil
pected to complete a 1.2 million tons/ year ethylene pl ips
plant in

2010.

Petro-Rapi
abigh, a joi .
gh, a joint venture project between Saudi Aramco and Sumit
mitomo

Chemical .
proposing a 1.3 million tons/year ethylene, 0.9 million ton/
year

0.6 million ton/year polypropylene, EG and

Polyethylene, 0.7 million
trochemical

Propylene oxi
comple oxide plants among others. This is an integrated pe
X Wi . e
ith an existing 400,000 barre! /day oil refinery (to be modernized
ize

by addi
in ,
expect dg a DCC unit) and currently at the construction stage. The project i
e : is
to be completed by the end of 2008 and operational in 2009

Saudj
E
thylene & Polyethylene company (SEPC) is a joint venture

Project a
mong asnee/Sahara/ Basell for 1.2 million tons ethylene plant in

with expectation of completing it by 200
Saudi

Kayan Petrochemical, 3 gABIC and Kayan petrochemical’s joint
me online in August 2009. This will
¢ diversified chemicals. Over 80%
th China and India being the

Vent
ure )
complex is scheduled to €O

Prody
C
e more than 4 million tonneés /year O

ported Wi
d Kayan petrochemical hold 35% and

the remaining 45% is

:;n:r:nz'-"tpllt i-s expected to be X
200, staks m.aJor targets. SABIC an
floated 1, es in the joint venture respec

rough an initial public offering (IPO)-

tively while

h Dow Chemical Company is proposing a

Saud

| .

Aramco, in partnership Wit
named as Ras Tanura

Ras Tanura

e unit will be estab
pillion. The project will involve the

ector and the second after its

hemical complex at
lished with an estimat
ed

P

c::iit-:ri?em"cals company. TH

biggest l.nvestment of more than $15
investment for Saudi Aramco in this S

project expected to start any

Partn .
ership with Sumitomo chemicals-

time
between2008-09 and begin production in 2011.

e Potr
Strategic /m'c.s'mwul Decisiony in Petroc
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Deman

Productlon of polyethylene (PE) and et

a
round 80 percent of the total ethylene produced in Saudi Arabia. This

proportion is expected to increase to

decade. The bulk of the demand increase has re
pected to further strengthen in th

t on-stream in the Kingdom.

plants. This trend

HDPE/LLDPE capacity is brough

Quppfv /Demant

At Al-Jubail ethylene capa
surplus ethylene is exported ©
terminal (15 thousand tons storage) a

balanced site.

Table 5.1.4 Saudi Arabia- ETHYLENE Supply/ Demand Balance
Thousand metric tons /year)

‘-——————*______._____.._-_____.f_____r
| 200 2006 | 2007 | 2008 2009 | 2010 | 2011
-EﬂiEEu;[____________;::::::j::;;_________________ﬂ___ﬂv B e

Ethane 7ess | 5186 5350 5192 | 8634 | 9085 | 10035
—Propane 1441 1172 1204 | 1565 | 2321 | 2429 2830
| Butane | 314 88 89 a1 91 506 897
| Naphtha | 737 737 36| 1023| 1026 10381 1334
L Gasoil | 0 0 0 _________0__ 0 0 0
L Others . 0 ﬂ_ﬂ,ﬂQﬁ_,_____fL___,__Q- 135 137 133
| Total Production | 7150 7183 7380 8870 | 12207 | 13194 15230
T R R e o Y
_____@R}EM___ 93 g5 107 178 218 231 309
--iihﬂggﬂggng____ﬂ""gig 310 313 486 516 520 527
_Ebc | 310 Hﬂﬁg_gﬂ’____ggj; 303 302 298 300
___Ethylene Oxide | 2009 __.__2_1_.9..7:- 2293 2651 3654 3909 3974
__HDpe | 1863 1827 | g0 | 2318 3420| 3739 4962
—LbPE 213 ______29_2._____29.2_-____3_0_2- 810 989 1147
--__l_-L_Q_P_E_—_______-—-_ﬂ-_é—S-_F___]_J_Qi 1838 2175 2800 3008 3450
— Vinyl Acetate | 0 _____,_9,,,_,.9-__.___0- 0 22 =
| Others | 84 H,ﬂ,ﬁi__,ﬂ,}}-—,ﬂ__—l 86| 102| 103
Total Demand | 7018 66| 7380 8870 12207 | 13194 | 15230
SO“&SABIC Annual Reports, 1CIS News; CMAI & NEXANT Reports

Sprategn

is ex

(

Jivestiicht

t e

Petroc

¢

ut of Saudi
t Jubail where as Yanbu is essentially a

pxiony & Ir"'”{"JI'ILIHH* ¢

l]\.‘ﬂ.‘it'ill (s

C|ty exceeds ethylene deriva
Arabia’s only ethylene export

hylene glycol (EG) currently consumes

around 90 percent by the end of this
sulted from the polyethylene

e future, as more

tive capacity and this

e Studies
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The Sad
af cracker h
as surplus ethylene aft
er meeting the dem
and from its

own deriva i
tives This s u i S
to Kemya The P
. etrokem
ya

Crackers
also have a net surplus of ethylene,

ow 5
n Butene-1 plant. The bulk of this surplus i
is

n

despite meeting the needs of

K
emya, Sharq and its

ia. I

the fu
ture eth
ylene capacity will m
atch new derivative
capacity, and

therefo
re exports are m m [
expected to aI ost di iniSh
. Table 5 3 presen
. ts the

ethylene
supply/demand balance for Saudi Arabia.

| & Supply
PPYY

5.1,5.2 )

Demand
e Middle East region

fnaal;::yAfrabia is the major cO
- /yzr the production of p
it ?F 2-ethylhexanol pl

or a cumene /phenol

Whi -
Ich will start up in 2010.

nsumer of propylene in th
olypropylene. The other use is for the 150,000

ant of SAMAD at Al-Jubail. PMD/SABIC is

/ acetoneé plant including bisphenol -A (BPA)

Supply
With
mo -
st existing crackers ethane based, propylene capacity in Saudi Arabia
o ethylené capacity. Saudi Arabia already

h two others under construction. Sahara

s building @ 450,000 tons/ year PDH unit to

tional petrochem
provide feedstock to a new

argeting the start up in late

s atively small compare t
rat
es two PDH units, wit

Petr

oc i

hemical along with Basell i
ical Industries Co. is

t. Na
ar PDH unit to

th plants are t

fe@d

a

" new polypropylené uni
ructing a 400,000 tons/ Y€

0 .
2008 pylene unit in Yanbu. Bo

nificantly over the next five

Pro
Pyle )
ne supply is forecasted to increase sig
ts. These projects KEE

and On_purpOSE uni

Yearg
from both steam cracker
will produce a broader slate of propylene

hea .
vV B
ier mixed feeds and thus

IVati

v .

es than just polypropylene.
e Jit e al Sectol
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Table -
5.4 presents the propylene supply/demand balance for Sa

Saudj : :
di Arabia will remain a small expo

rter of propylene.

pemand Balance

udi Arabia.

Table
5.1.5 Saudi Arabia- PROPYLENE Supply/
Thousand metric tons /year)
e ] )
s 2005 2006 _JZ.QQZ.___ZQ_"&-__Z.M__M__&&_
——2upply =
St prm— |
F‘?”‘ Crackers 750 942 | 1069 1403 1889 2189 2765
C Splitters 0 o | o | 0 0 0 0
TOtalOthers 405 405 -__4_[}-5___ 528 2220 2716 2853
Production 1155 1347 -_1_.&23__‘-__1.9_21.__ 4109 4906 5618
Demand ___________-—-,_—————-'“—-—""'____"
-—-_I_£L1rp_e_ge_ 0 0 ____Q_._-___-Q-—-———-——‘m 66 83
= ESO ropanol 0 0 -____9____‘ 0 0 0 0
thyl Hexanol 126 -__1_2_5___‘J__1_2_7_______1§_1___.___12§__ 198 199
5 Butanols 0 ___-Q-—--———-D-"" g. | o1 % 34
\Togw 5 0 _____Q__-— 0 F____Q_O_____ 112 176
soffa'DEmand 1172 ﬁﬁ%ﬂﬂ 4849 5579
ce: SABIC anmual Reports, 1CTS News, CMALS NEXANT Reports
1-4.3 ieaé-bs = 1 ar iy eS: ['TEL.'E‘ITJ&"JH'TJE] &L };ﬁlﬂﬂ'ﬁpuv
lethanol anad t erivatives=s:
D
Tr?ma”d
€ Use of methanol in the production of MTBE accounts for about 85% of
demang i Smudi Arabia Consumption of methanol into acetic acid and
f - - -
orma;dehyde s srall @s compare to most Asian countries where these
of consumption. This situation is

percentage
o) prOdLl

Sect
or
S account for a larger
ood and other wood

Xpe
Cted to continue, as there 1S "

Prog )
Ucts in the kingdom, nor the

ction of plyw

le manufacturing base which

migh
t aps
utilize methanol solvent.

Supﬁn’y
) accounts for

Ar. i Gas chemicals

Mitsubish
in Saudi Arabia. The firm

Razi (in:
Zi (joint venture of SABIC and
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hanol plant, scheduled for start up in the
pacity to 5 million tons/ year
0,000 ton /year plant to

is adding a 1.7 million ton/ year met

Z;deiql:::r of 2008 which will raise its ca
aldehyde (SFCCL) has plan o built a 23

start up in 2009.

Supply/Demand Balance

Table 5.5 presents the methano

Saudi Arabia, already a large export

its
net export position in 2009 when th

I supply/demand balance for Saudi Arabia
er of methanol, is expected to increase

e 3.5 million tons /year of additional

ca i .
pacity will come on stream.

Table
5.1.6 Saudi Arabia- METHANOL supply/ pemand Balance

Thousand metric tons /year)
——
o Sy
T — 2005 2006 2007 2008 2009 2010 | 2011 |
N | b 4900
H‘Fot:;grr—_“jl_f&_‘ 2806 | 4650 | 4900 2900 | 6300 | 6300 | 6300
oduction
Demang 4806 4650 4900 4900 6300 6300 6300
Agrn?alde.hyde 84 89 95 100 106 111 116
hﬁ‘ﬁ‘“ﬁ(m’——— 0 0 0 0 165 231 231
m% w16 | 1089 | 1024 134 | 1166| 1374 | 1458
—olvents | 25| =
gomestic 21 “___'g_@_ 25 27 29 32 34
e
Hg;ﬂiﬂ_____ 4321 | 1201 jigs] apei|  q4e6] 1746, 1839
7‘3?{2%_—* 3460 | 3449 4757 | 3639 | 48341 4552 4461
al Demand 4781 | 4650 4901 4900 6300 6300 6300
CIS News, CMAI & NEXANT Reports

So ; — e Ol TS,
urce: SABIC Annual Reports, I

projects & Investment

5.1 g
.5 Major Petrochemical
competitiveness of ethane based

a, the country with the largest oil

d European oil and chemical

e of the cost
¢ saudi Arabi

r American an
g in saudi Arabia’s petrochemical projects

rs like ExxonMobi

Recognizi
; ognizing the importanc
et .
r rochemical products and ©
es .

erves in the world, maj°

Com ; :
panies are actively investin
| & Chevron have as a

Th

e - : i -

leading oil and chemical majo
on core businesses

B
®sult of restructuring over the past several years focused

apent Dectston® in Petrochemic ol Sector

gic frvest
hemicd

Stralte . :
GOC petroc | ('ase Studics
Page | 145

LR



expansions i
of their petrochemical business in Saudi Arabia

Major exa i

ExxOnMob”m(zf;p;r_ rSnvestments by global oil and chemical firms are

(BT, SHEREE) F‘, | AM’RAF and KEMIYA), Chevron (SCP, JCP, NCP) Shell

on] TESITS BELE , Finland’s Neste 0il (IBN ZHAR, withdrawn in March 2006)
uel (IBN ZHAR). Dow Chemical invested in PETROKEMIYA

initially, Sumi
umitomo Chemical decided in August 2005 to participate i
in the

I | #

ex
Pected to start in 2008.
Arabia till 2005 as estimated by

Table 5
.1.7 shows the FDI status in Saudi
he country. The share of

SAGIA
Petro|- Japan and USA are leading investors in t
eu ;
m and chemical sector is the largest which 88% of the total.

Tab|
25,1, : . A
7 Foreign Direct Investment in saudi Arabia by Country

[ Rank
n T~
Country Total Investment
1. (% billion)
~2. | __ Japan = /_,%’——
s USA 4.98
4 France ”/_4/03,/4
"‘“"-=-§L______ Bahrain ”,3/93—————
H__Hg.______wy’/ - Ty
8. Canada //%’——
\__\_g.h___%/m" L0t
\H__@________c,ama///nls'a”d/ Ty
UK —] ’,,1,&73/’—-
Total 82 countries 23.44
Ty

?-.__‘_____
o _—/,,/
Urce: SAGIA, 2005
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5.2 KUW
AITI PETROCHEMICAL INDUSTRY

5.2.1 Overview

Despit
e repeated i
exploration efforts
, no non-associated
gas reserves hav
o e
g to the limited availability of non-
on burning valuable associated gas fo
"

se crude oil and diesel for power

been f
0
rocor und. However, currently owin
ia
ted gas, Kuwait has had to rely

fuel
purposes. It has also had to u
commitment to provide gas to Equate

generat;i N
ion projects, in order to fulfil its
to import gas from Qatar is clearly

C i

]HIECI IO\M f ﬂf t f
aldS m .|| i !IlC)le se as 1ol
akl g Kuwalt | su iCie“ i” g powel n
d d

d .
€salination projects.

The Ku d f
waiti G ti ti f ersirica fin t
ovel ent is promo ing a pO“C\/ of div ification of industrial
ernm 1a

Structy
re i i i
, privatization, and introduction of forei

petr{)ch
emi . .

ical industry Is a promising sector for
thus derived. Given its international

gn capital. In particular, the

adding value to oil and gas

and
e -
S tXDOFtlng the products
etiti e
tiveness, it is being actively fostered.

The
dev
elopment of Kuwait's petrochemical industry is being led by
pIC established a joint venture

Petro
chemj
emical Industries CoO. (PIC). In 1995,
)y with US firm UCC (now Dow

Called
E
Chigmi quate Petrochemical Co. (EQUATE
ICa
) and a local private investment company, and in 1997, an ethylene
ration. From 1997, PIC has also

Cracker
and PE and EG plants started ope
ndently using FCC propylene as

bee
n .
Producing and marketing PP indepé
moving ahead with NO. 2 olefins project and an

feed
s
tock. Moreover, PIC is
ds st

ar )
Ofor:;ifszzmje(:t and is working towar
tonS/Year 06, EQUATE’s actual production
EQUATE'S’ LLDPE/HDPE 600,000 tons/year- nd EG 400,000 tons/year.
cracker feedstock iS ethané supplied from LPG plant of aifcent
ant, PIC has been discussed in

Ah .
Madi refine i i i rt
ry. Being part|cularly impo

arting the production in 2009. As
capacity of ethylene was 800,000

detjy;

ail i

lin Section 5.2.2.1
[ecisions i Petrochenti al Sector

Jvesoment
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5.2.2 ;
Petrochemical Industry Organization

Th -

anz ZZ:;Z‘;;:::AT .organiz.atio.n that has jurisdiction over Kuwait's petroleum

Governmen <o a |ndustr|es.|s‘ the Ministry of Energy. In 1975, the Kuwaiti

of Ol ko Speqallalaravted the Ministry of Economy & Oil and set up the Ministry

N ize |n. petrcTIe'um matters. Ministry of Energy was created by
ry of Oil & Ministry of Electricity & Water in July 2003.

m industry and

In 198

0 .

, the Kuwait government reorganized the petroleu
KPC is affiliated to the

establi :
shed Kuwait Petroleum Corporation (KPC).
d by the Board of Directo

haired by Kuwait's Minister of

Minist
ry of Energy. KPC is manage rs, which in turn

report
to the Supreme Petroleum Council €

Energy_

ubsidiaries:

KPC
m

anages following eight major s
d developme€

on an

Do
mestj
ic and overseas explorati nt companies:

Kuwait 0il Company (KOC)/

Kuwait Foreign Petroleum Exp! ) and

oration CO- (KFPC
rojects CO. (KSFEC),

- Kuwait Santa Fe for Engineering and Petroleum P
refin: .
fining and marketing companies’

Kuwait National Petroleum Co. (KNPC),

Kuwait Aviation Fuelling CO: (KAFCO) and
Kuwait Petroleum International (KPI),

Oil T,
ransportation Company:
* Kuwait Oil Tanker CO- (KOTC)

pEt
I
Ochemical company:

| Industries co. (PIC):

* Petrochemica
ome @ truly international entity

KPCs' ambitious plans for
rrels per day.

e
SS than two decades, KPC N DEC
rvices:

Offap:

i

o, Ng a fully integrated portfolio of s€

ansion include a crude Oil production rarget of 3 million ba

o e ool Secfor
gy ey 11 Petrot Jenicd! Sed o

Jivesten! [t :
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5.2,

(%)
P

Petrochemi
emical In i
dustries Company (PIC), established by an Amiri Decr
ag

issued o
I July 23,
1963, to develop the ammonia and nitrogen fertilize
rs

|ﬂdugt
it. Over the years, PIC's plants have undergone expansi
on

Capacit
y of 792,000 metric tons/year.

ochemical Company formed a joint

In Jyl
y1
995, PIC, Dow and Boubyan Petr
pany to build a new US $ 2 billion

ventur
ec

alled EQUATE petrochemical Com
t Shuai
pany started a polyp

State-
~of-
- art petrochemical compl b d
OMissis plex a a Industrial Area which was
ned in
late 1997 and the Com ropylene plant

With 5
N an .
nual capacity of 100,000 metric tons.

000 tons of ethylene per annum

leum company's LPG plant,
turn supplies three

EQUATE's ethylene

EQu
ATE '
s ethane cracker produces 800,

Ut”izing fo
edstock supplied by National Petro

loca
ted
Plants. £ ose to the industrial complex. This ethylen€ in
Slyco) QUATE's polyethylene unit (600, 000 rons/year);
uni
it (400,000 tons/year) AN polypropylene plant,

0
Perateq by EQUATE

p PIC owned

working to construct a new ethylene

ferred to as the Olefins II project.
005, the Olefins II project

TE. EQUATE will manage,

At
prese
n
d deri t PIC and Dow Chemlcal are W
iv
atives complex in Kuwait

in

e|ngg the groundbreaking ceremon

ODeFate Constructed on the sit€ ad]acent to EQUA
a _ _

nd maintain the Olefins 11 facilities:
addit:

ition to Olefins 1I, PIC and DoW are puilding an EthY'DEHZGHE/Styrene

er annum. Th

ith

on
Dmer 2
unit of 450,000 etric ton pe is plant, owned by The
Ethylene from Olefins

will be sY upplied ¥

The Aromatics complex is being

yrene Company (TKSC):

II
an
Nd g
e
Nzene from the Aromatics co

bUI|t

mplex-

joul Sector

Y Kuwai
wait Aromatics company-

vestment Decist

iy 1 ; Petion Jrem
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5.2.3
Petrochemical Infrastructure

Current
ly there are two petrochemical complexes and three refineries in

St it (Figure 5.1). PIC was the first company among the GCC co
a .
production of ammonia (in 1966) and Urea (1967). As of Marc

Produyct;
uction capacity was 880,000 tons/year for ammonia and 1.04

untries to
h 2006,

million

on/ year for Uréa,

ersification of industrial
n capital. Al-Qurain
n 2004 as part of a
o operate in the
y is Kuwait's

The fagpscrs
Uwaiti Government is promoting @ policy of div

re, privatization and introduction of foreig

petro ;
chemical Industries Company (QPIC) W& setup |

Countpy i '
"Ywide effort to allow more Private companies t

estj
tic and regional petrochemical industry. The compan
for petrochemicals after

Se
any

ond i
Private sector share holding comp
hed in the mid-1990s.

i
Yan Petrochemical Company was establis
6%

QPIC

0

Wns a 6% share of the Equate petrochemi
ical Industries company

efins 11 project it will

of

u ;
Compy'valt and Dow Chemical. Referred to 83 the Ol |
5 it new ethylene and derivatives complex N Kuwait. Table 5.2.1
" Kuwait

€ Mmai . '
Table 5 ajor petrochemical companies in
Kuwait:
Activity

2.1 . o
Co Major Petrochemical companles in r//’-
: Jhan hi
QUATE L gwnsk p 42 5%) Ethyleneg, LLDPE/ HDPE

o Chemical (42 EG, Butene=1

PIC (42.5"/0), Dow

pIC Boubiyan (9%) and QPIC 6% |
¥ PP, Amcmonéga, dUrea,
Tk 0% Chlorine, Caustic soda

- sl ) propylene and
Oleﬁn (The = —G7%) Ethylené py
EQU 0.) Kuwait | PC (47), DOW Chemica EG
N ATE 1) QPIC 6%

s ‘/’// Styrene
Stwe (The e (57.5%) and Ethylbenzene, StY

mati .
I

e Kuwai .
Co,) uwait | Kuwait Aro |(42'5%)
Benzene, p-Xylene

l():\R(.‘l Dow Chemica
1C (20%)

Arq

Mat:

“uipase Co, (Kuwait | piC (80%) and &

S Ymerg Sow Chemical (50%) s

PIC (50%):

[ S'("r el
S T al
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Figure 5.2: LOCATION OF PETROCHEMICAL PLANTS IN Kuwait
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5.24p
4 Petro :
chemical Products & Production Capacities

PIC's pr
0
promoted EQUATE started the ethane cracker in 1997, with ethylene

Capacit
o ; of 650,000 tons/year. In 2000, EQUATE expanded the capacity
g ; ; .
L5 de-bottlenecking and now its ethylene capacity is 800,000 ton/year
D o 3 '
PE capacity is 600,000 tons/year and EG capacity is 400,000

tons/year,

rojects promoted by PIC R
project and styrene project. As
feedstock f htha w§s ir_ﬂtially considered as a

or the project but as the natural gas pipeline project to transport
feedstock will now primarily be

gas f
rom Qatar was agreed in 2001, the
eco

As of

SQUA December 2006, petrochemical p
TE -
E -II ethylene project, aromatic

ethan 3 .
e is in short supply in Kuwait, nap

€than
f e. The plan was to employ ethane I vered from associated gas as a
Sedstock for

ported gas from Qatar as fule for

TSKC'
s ethylene production and Us€ im

E|eCt i
ricity generation. In 2006, due toO op
ernative

Pipelj .

) ine project was suspended- NOW alt

Drggested to import LNG via pipeline from Iran /Irad which is not considered
actical

position from Saudi Arabia, gas
s have been developed, it is

ts from KNPC's Ahmadi Oil Refinery
p in 2008. All the

e manufacture of

PIC
s ,
aromatic project will utilizé reforma

to
Produce benzene and p-xYIeN® with production staft B
ntermediate in th

2 .
Sty ene produced will be used 22 an |
th "ene. The investment in this operation of $320 million
e .
plant due to be competed I 5009. The plan is to

Prody .
ced and the setting UP of a P

is envisaged with

export all styrene

vate gector company to handle the

Styr .
ene derivative polystyrene is being also considered.

o i Petrot hemical Sector
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e this as feedstock for PTA production but it is

For p-xylene the plan is to us
list the current historical and forecast

not announced yet. Table 5.2.2

pro i i .
duction capacities of major petrochemical products in Kuwait.

Tab
le 5.2.2 PETROCHEMICAL PRODUCTS & PRODUCTION CAPACITIES:

e
Products 2000 2005 2010
Ethylene 650 800 1,650
Propylene 100 125 195
Butadiene
Butene -1 20 20 30
Benzene 325 |
Para Xylene (PXx) 770
Styrene monomer (SM) | 450 |
Ethylene Glycol (EG) 350 400 1,000 |
| Polyethylene (PE) 450 600 900
Polypropylene (PP) 100 120 120
n-paraffin | 80 |
Linear Alkyl Benzené
(LAB) — 80
| Ammonia ____,§.5.La—______§§ﬂ__-— 884
_____Mfa___—-—--______fiz_-"_---______i_-——-1 156 | 1,156 |

5 -
*2.5 Petrochemicals pemand & supply Analysis

s: pemand & Supply

-

>2.5.1 ETHYLENE AND DI

Supply

e only ethylene and derivatives plant 1S operated DYy Equate at Shuaiba.
duce 780 thousand tons per year of ethylene,

Th
€ plant has a capacity to Pr®

al
though the nameplate capacit
is eth

t is mentioned as 650 thousand

y of the plan
ane prowded from the Kuwait National

tOn
S per vyear. Feedstock

sl it De A

G 76 IJL“nd‘u
Page | 153
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Petroleu
m Compan
pany (KNPC) NGL plant located close to the nearby K
y Kuwait

Petroleum Compan P n Mina A m
C /
ompany’s (KPC) refinery at Mina | Ahmadi

Dow (fo
rmerly Union Carbi
ide) has repeated| i
y mentioned this plant
as being

one of th
e most profitabl
e ventures in its portfolio
, and has been tryi
rying to

e an expansion f i
or some time but the availabili
ity of ethane (o
r gas)

has b
een the limiting factor till date.

plans to transport Qatari gas to Kuwait, a
ed by KPC. This project will use ethaIne
to the lack of alternate non-associated
as been dubbed as Equate-II, and will
ate project as it includes a larger

i:zsi‘lqefnnt to t.he development of
which ic Cj project has been approv
e ava”ab:'].renFly used as fuel owing
be gk Ilty in Kuwait. This project h

arger than the existing EQU

glycol
plan
t. The ethane cracker will have a nameplate capacity of 850

thous
and t
P ons per year of ethylene and downstream plants will include 450
na t
ons per year of polyethylene and 650 thousand tons per year of
0

-II is expected to come on stream by 2009. Table

eth
Ylene glycol. EQUATE

marises the ethylene capacities in Kuwait.

nd Balance

Tabj
e5.2.4 :
Kuwait- ETHYLENE supply/ Dema

Jﬂd metric tons /year
w 845 845 837 1322 1725 1773 1747
n 845 845 837 1,322 1,725
I S =T
Ethh;';OIeﬁns 59 22 ‘____g_z____, 32 32 31 31
Ethvi enzene 0 ______Q__..f___._.Q--- 55 124 133 133
ene Oxide | 276 | 260 462 617 6

" hore | 276 __ﬂg_?_@,.,#,,#-f--—,__-—— 46 613
\__L_ETE__ 286 ___,2_@.4..--#,__2,9.9-;-__,._,——#4 o0 | 512 | 513 515

LLDF;:E 0o |0 ___Hp,_,,___,gﬂ.ﬂ____ﬂ._f 0 0
Total p = 260 | 261 _____?_@.5.--,__.@-’13--‘ 440 450 456
emand 844 .__.{ﬁ:_;__-__ 837 1,322 1,725 1,773 1747

NT Reports

ce:
PIC, KPC, CMAI and NEXA

o Licnic al Secior

Stiraiegi Javestie!
se Srudies
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Def’nar:\(:‘

demand in Kuwait by end-use is 66% for polyethylene namely HDPE

a

a?:unLdLD;:{;/ T:\e other n.ja_'jor use is ethylene oxide/ MEG production, at

it tonso.x Ipha olefin production (used in LLDPE) consumes around

300,000 to year of ethylene. Additional demand will come from EQUATE's
ns/year LLDPE and 600,000 tons /year MEG plans which will start

in 2008.

wi
g
ur

N

Suﬁﬁf}f
only the refineries in Kuwait

er at the Kuwaiti National

vides the propylene to the

As th
e
o current cracker is based on ethane,
u )
- Ce propylene (PP). A propylene splitt
roj
&um Company refinery at Shuaiba Pro

dOWn
S
tream PIC polypropylene project.

D
ant is Kuwait's

Petr

o Ochemical Industries Company (PIC)'s polypropylené pl
bV DrOpy|Ene consumer. The 100 thouSand tons Per year unit, which uses
1997. The plant was subsequently de-

the 1,
n i

ipol process, came on stream I
rin 1999. This venture marked

botg
e
Necked to 120 thousand tons per yed

Unio
n . .
Carbide’s (now Dow) entry into Kuwait.

g an expansion of this facility

iderin

en
tly PIC has announced that it is cons
ity will depend on the amount

lieg
u ;
P with the EQUATRE 11 project: T c

Pro
Pylene produced from the cracker-

apac

; Petrot St ol Sector
Grudies
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Table 5
.2.5 .
Kuwait- PROPYLENE Supply/ Demand Balance

h_-_—___——-——
Thousand metric tons /year
“*-E;__fﬁﬂyﬂy 2005 2006 2007 2008 2009 2010 2011
team C
FCOE r If?llft:{l:ers 30 31 31 49 64 66 65
productio:ys 89 85 88 88 90 85 83
o 119 116 119 137 154 151 148
——Polypropylen . T
] =il 114 116 | 119 | 137 154 151 148
otal Dem
Source: s End 114 116 119 | 137 | 154 151 148
, KPC, CMAI and NEXANT Reports

SUBPly /Demand

AS K =Mand Baiance
Uwai

Petro| it does not have a propylene export of import terminal, the Kuwalt
eu

Satisfy m Company’s (KPC) propylene splitter operates at a rate enough to

th ing |
POsit: e demand of PIC's Propylene unit resulting in an overall balanced
SltIOF]l r

. ]
, S DIV
! [felmlh

= 0l 5

nits in operation in Kuwait.

CUrr

ent

'y there are no methanol (or MTBE) U
he

This

ammonia plants to produce

Owev
er

» PIC was planning converting ON€ of t
methanol. project was to provide
|anning
1996—9

consid

550
thous
and tons per year Of
a 100 thousand tons per

meth
ano
| to KNPC who have also been P

Year
MT

BE plant at Mina Al-Ahmadi since
ans

7. However, recently PIC
ering the global demand

annp
<] 3
d that it has cancelled these pl
ding with the ammonia

Sloy,

do

Unit ¢ Wn of methanol and MTBE, but will be procee

s
i UPport further urea expansion:
2 6
6 Mas

aJor Petrochemical projects & Investment

i i petrochemicals

Ky

Wait
b . SW|tChed f ) 5 atlon
3 rom a policy of 100% N |
R g he joint venturé EQUATE with US
o er Gulf war, and estabhshed the ] AT

1993 with @ capital of $2 billion.

ool i Sector
fjf)"j\f‘r}”\'(}f’('ﬂt}( e et
ostnet! ol ! ‘ !
i . 1 IlL\“
f'HL‘IlL']]]EC{l[ l st St
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PIC
own
petroch
emical busi
usiness comprises product
ction of PP
using FCC

Prop
ylene
throu
gh a $120 m m m
20 million i
illion investment. PP pl
. ant emplo
ys the Uni
pol

pan's i

which
be
gan operation in 1997

. t U jOi 0
C

(200
%) a
nd inv
estment
of $1.3 billion I the venture i
is envisaged.

Ku
Wait
Styr
ene
Co. a join
joi
t venture between KARO and D
ow Chemical
has

€stim
ated
a$320
milli
lion worth of investment in the p j
roject.

Am
fore'
Ign inv
estme
nt PIC established MEGlobal and Equi
ipolymers as
ow chemical. MEGlobal

rge
Scal

Ma ¢

n eCIu -

Ufactyre and al-share joint ventures with

sells MEG t
and DEG. In addition to PIC is also buying h
g half of

! a

also
set y
P Gulf
Petrochemical Industries Co. (GPIC) @S
i Arabia at total

Nstr
Uctio
N co
st of $400 million in 1979

1 1) SNUA i Petros Jrenii ol Sector
emici ase srudies

Straie

atcgic Invesimdt
GCC Petroch
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5.3QA
QATARI PETROCHEMICAL INDUSTRY

3.
3.1 Overview

Qatar h
as - :

reserves of 15.2 billion barrels of crude oil and 25.8 trillion cubic
s not endowed with significant crude oil

Mete
'S of natural gas. Qatar i
e Arabian Gulf, but

reserv
es , _ _
Its nat compared with other oil producing nations in th
atur,
al gas reserves is third in the world. On this account, Qatar was first

9 GCC countries in starting up its petrochemical

low
Cost feedstock in 1980.

industry based on this

atar started in the 1970s with
cility by the Qatar Fertilizer
petroleum (QP) and Norsk

The
exXploitat:
the Ploitation of hydrocarbon resources in Q
stablj
ablishment of a fertilizer production fa

Co
Mpan
Y (QAFCO), a joint venture between Qatar

Ydro of Norway,

for Qatar’s petrochemical industry

» ethane and butane feedstock

asg traditional been obtain from country’s NGk plants that process

N OCiated gas from the Dukhan oilfield an and non-associated
'om offshore fields. Beside starting

ar}d

M .

Progy, TBE In 1999 using methan€é and start UP |
ction using ethane in 1980, predated other GCC countries.

Methane
d associated

fertilizer pant in 1973, methanol
of ethylene and LDPE

round an ethylene cracker

Pet
rOchara:
Ope hemical developments in Qatar centred .
fated (QAPCO) at Mesaieed (renamed
Mo Yy Qatar Petrochemical company
letion of major investment programme
P s includes $8.1

and 2007)- Thi

Um .
M Said). QP is at the com
2003
on in petroleum

5 b' .
”“Oll) n
Ove i etwee i
r f|Ve yeaIS (b ) !6.7 b|”|

bij);
;On i

In N
"Sfin; orth Fi acts SUC :
@fm'ng — Field refilee profecs . -als and $3.1 billion in crude oil
Mg, 1 Vities, $2.4 billion In petroch
d INVestments.
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5.3.2
2 Petro i
chemical Industry Organization

The
1on th ——
QP a Subsidiary at has jurisdiction over Qatar’s petrochemical indust
e i -
nterprise of the Ministry of Energy & Industry. In 2;,;) y
: 0,

Qatar
Gener,
al Electrici
ctricity and Water Corporation was spun off from th
e
The Department of Industrial

Ministr\/ to
reali i
lize its current status.
blished

€lopm
. ent (DI
Ndustrig) Comp(l D) of the Ministry of Energy & Industry has esta
ex - ;
es, devised investment proposals, and invited companies in

itg eff
orts to
prom
ote small and medium scale enterprises. I n 2002, the DID
including ethylene diamine and

dentir
HDPg pipe 5 promising investment proposals

and ;
announced them both in Qatar and abroad.

eum Corporation (QGPC)

P
establ; .
shed in 1974 as Qatar General petrol
petroleum and gas

3 gt
ate
rely ®Wned enterpri
t prise that assumed full control over
gement and administration. Its

®d ing
Ustries |
tries in terms of planning, mana
airman of QP is the Ministry of

Nam
€ ch
S anged .
Nergy g Ind to QP in January 2001. The Ch
ustry

Sal
_OS ap
Ner, QP in 2003 illi i il

were $10.7 billion and orofit stood at 3-3 billion, a 43%

puted thé sales of shares to public

th from
" "ugh Ind 2002. This was largely contri
u .
ut develgp stries Qatar (IQ). With this 2
m
ent strategies of energy and pe

trong financial power, QP carried

trochemica! sectors aggressively
promotion of public

; Syst
In €Mati
ive ent tically. At the same time incentives for

n - -
r"estmth and Qatarization havé been implemented. In addition foreign
g S

° onsh are also actively accepted tO boost development and good
Sy PS are being built

A, :
® Qatar petroleum (QP)
83 2troleum (QF )
T |
aﬁhate Promotion of Qatar’s petrochemml industry together with its
Co ‘
Ng feed Mpanies, Project and major Companies related to petrcachemma|S
Stoc
K supply are following:
Decision? i petro Bt wl Sector
. ¢ grudies
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* QAPCO
(Qatar Pet
rochemi :
Production ical company): Ethylene, LDPE and sulphur
[ ]
QAFCO (
Qatar Fertili
. QAFAC ot Fertlllzer company): Ammonia and Urea production
r Fuel Additiv
Qve e company): Methanol and MTBE i
Qatar Vi Company): production
y): EDC, VCM, chlorine and sodium

h .
ydroxide production

Q-Che
m
(Qatar Chemical Company): Ethylene, HDPE, MDPE and

Hex
€ne-1 production
finery (2

Supply)
NGL
prOjec .
ts: NGL , LPG and ethaneé production (NLG1-4)

Guif F
ormaldehyde company): Urea resin production

CO ;
's a ¢ .
Join
t venture between QP, IQ and Total petroc
was established

€ first
eth
ylene manufacturer in the GCC countries. It
he end of 1980 with

and g

tarted production of ethylene from t
KTI process and constructed

ylene capacity through a

pletion

Drgdu

Cti
by ¢

IOn ca
paci
eChniD (F city of 280,000 tons /year using
r
ance). Now, expansion of QAPCO’s

mill;
Cdulg for 2OOEStment to 720,000 tons/ year is
7.

eth
under way with com

t venturé petween QP and Phillips
ment of $ 1.1 billion. The

m
Was .
established in 1998 as join

Um

(no

chy ok is etw Chevron Phillips) with invest

¢ hane rich gas (875,000 tons/year) from NGL-4 project. The
& Root (KBR) process and Technip

ylene 500,000 t

he
Production capacities are oth
00 tons/year for hexane-
o tons/year through

ene by 75,00
ane jncreases put this

ons/ year and

fu Q
3 te
mploys Kellogg Brown
1. There

4 Ce,
3
;00
Wy 0 ton
Spi S/year
3 HDPE/MDPE and 47,0

\Y n
Nst t in
N Cre
has Cting ase the production of eth
rnace if the supply v©

Yet
Materialized.

yl
jume of eth

. ; u/ St e
Straregie Invesiment! [)eciNto
GOC ['cn-m'hcnuml Case Page | 160



roduced EDC and VCM with total

Qv
C was established in 1998 to P
VC projects are

in‘v'es .
tment of $675 million. The foreign participants in Q

NUFW '
ay’s Norks Hydro (now Hydro polymers), and EIf Atochem (now Total
creased ethylene capacity at QAPCO, a

and VCM by 633,000
plant modifications in

Petro ;
Chemicals). In response to in

Proje
Ject to expand the production capacities of EDC
through

tOnS/
Year and 340,000 tons/year respectively,
2005, on possibility to

2007
'S underway. In addition, @ study started in

€Xpan
d EDC production capacity three fold by 2010.

mpany started its production

(0]
is Qatar’s first petrochemical related cO
and now

in 1
973, QAFCO has expanded its capaCity twice (1979 and 1996)

its _ _ .
C@pacity stands at 2.04 million tons/year for ammonia and 2.76 million
s India (80%)

FCO's ammonia i
(14%) and

year for Urea. The main buyer of QA
(24%), Thailand

E!nd f
0
F Urea export destinations are USA

A
Ustralia (13%).

QA :
FAC was established in 1990 tO produce methanol and MBTE at Mesaieed

Ndust:
rla i T A I
773 | Area with total cost of $680 rilion

1000
do tons/year for methanol and

Mest; .
iC market for these products '

ra e
X
Ported to Asia, Europe and USA.

Ph lant using Lurgi DFOCESS
yea

the Topsoe process are

EN
1 Project. A 2.2 million tons/
of $ 800 million is

an

cture ment that will centre on

t3 p
e
Qp trochemical Infrastrd | develoP

s ca
3 ct tarted next phase of petrOChem' i prgceed into two phases. For
a : d
Ph Ne cracker. The project will acty oint venture of QP(1%); QAPCO
(a ]

as
S| P |
|
i ;Il'ffli[”ll S for
§ Dectste TR L [ ra.rn ;l :w
s S CH

Ilcml\‘ill LS

Linvestmct Page | 161
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shed , Ras Laffan
atofin (45.7%)
of 1.3 million
e 2008 through

:s:‘zn:ﬂs Total‘ F?etrochemicals (36%) have been establi
g Qp(]_(};}" a joint venture of Q-Chem -II (53.3%) and Q
tO”S/year 0) was. established and an ethylene cra.cker
g invest production capacity is scheduled for start up In I.at ‘

ment of $800 million. Table 5.3.1 lists the major petrochemical

OMpaniac : ,
Panies in Qatar and their locations are show in FIgure 5.3.1.

es, '
3.1 Major Petrochemical Companies in Qatar:
Qap cDmpanY ownership Activity
Co
Industries Qatar (80%) Ethylene, LDPE
N Total Petrochemicals (20%)
FAC I S—
i MeOH MTBE
Industries Qatar (50%), Chineseé
iwan) (20%), Le€

petroleum Corp. (T2 :
Chang Yung Chem. Ind. Co./Taiwan

(15%), International Octane Ltd

Canada (15%)
QARG /r—ﬂ___'r_______________
° 5%) Ammonia, Urea

Industries Qatar (7
Yara International, Norway (25%)

e
ine, EDC,
QP (25.5%), QPCO (31.9%) Hydrc; G(a:aH, Chiorine
Polymeré ' (29.70%) Tota
M petrochemicals ( 12.9%) B
e i lene, : )
) Philips Chemical Ethyle %

QP (51%) Chevron Ethylen
(49%) -

UF resins

Qve

Gpc

QAFCO (70%), :
Manufacturing (15%) United

Development CO (10%); Amw

M//
Ce:
2 Annal Reports, CMAT and NEXANT Reports

Mesaieed via an

Th
e delivered to
vatives products. Among

350,000 tons/ year HDPE
Qatofin

Pro

Fox duced ethylene is planned to be o
| er

de Mately 140 km pipline to produce

Fivag:

atj up 2

" ta
; olefins (LAO) plant,

Pla
nt

Plug |
D|ans a4 350,000 ton/year linear alfa . - ol Q-Chem ol
o n. In addition, there are

. to §
Iny, tart up 3 450,000 tons/year L o " o
nd HDPE

E3t$
. o

Papg . Pillion while Qatofin will inves 4 by 300,00 tons year a
e I

Or
& 200,000 tons/year in the future:

o il Sectot
ol [ NI L | B

Straregrc lnvestin
Jemic

(10 C petroct



In additi
10 .
n a plan to invest $15 billion upto 2012 was also announced in

2006 .
; Wh :
ich is targeted for leveraging abundant gas reserves from North

Field.

As the
b .
i ulk of the gas in Qatar is non-associated,
iti
es of ethane results in production of 1argé amounts of

methan
e, LPG, condensates and sulphur. It is important
n the gas plant, and also

has followed an excellent

to utilise these

st

de:?j::se:::nomica“y to achieve good returns ©

Strategy of :Ie at relatively attractive rates. QP

Methane p eveloping projects that make Uusé
y converting it to LNG, fertilizérs and me

of the major product i.e.

thanol.

o move the gas to Qatar’s

t
re are two

(GTL) projects. The
t 14 million tons per year of
perates three LNG

Futu

re .

Neight Projects include pipeline projects
0 .

Major LUrmg countries and Gas to Liquids

NG projects, which currently share almos

be
tween them. The first oné is QatargaS,
jon tons.

|ectric in Japa
Turkey, Spain)-

which 0O
The bulk of the production

wi
'th a total capacity of 7-5 mill
n with any surplus LNG

fl’o
M thi
Solg on 'S Plant is exported to Chubu E
a
short term basis to others (e.9-

‘o i

S B v it I)('(‘l.\l’”"

Stratcgc Invesiie!t | Case page | 163
mchcmlul
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Figur.
e5.3.1:
2 LOCATION
OF PETROCHEMICAL PLANTS
IN

QATAR

Jdd €V Sharg!

. ,f'/ Bul Hanie
Arabian
Guif
o e NGL pipalin2
| St crude ol pipeline
et Matural gas pipeline I
® Existing Refinery |
P Petrochemical complexas
[0) Crude ¢l field ’i.l
0 Gas/Condensate field :Il'
) LNG plani .'.J
0

S

Oy

fee-
* Minj
st
ry of Energy & Industrys Qatar

ol Seofor

i e sy 11 f’t’h?h'r"h',‘.’m
ase SIthiiCh
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as), which currently operates two

The oth
er project is Ras Laffan LNG (Rasg
er year of LNG. Rasgas has been

lines ¢
a
pable of producing 6.6 million tons p

able to
sec i
ure two major long term supply a
d capacity of around 9.0 million

furth |

- greements which will i
dition of two lines with a combine 0 el

t in India for the supply of 7.5

tons
. The fi

first agreement is with petroNe
n 2003, and the second one was

million t
0
ns per year for 25 years starting i

with Edison i
in Italy for the s il
Years starting in 2005 upply of 3:5 million tons per year for 25
5.3
3.4 Petr
0 -
chemical Products & production capacities

ochemical industry, and of

sion of the petr

Qatar’
s

plans are for rapid expan
nd ethylené cap

acity around 2.8 million by

ul
ar note is the plan to expa
he capacity existing N 2005. Howeyst

2008
. Thic i
his is over two times t

thane and ethane and

Stocks f
forecast or petrochemical industry are limited to M€
S poi :
point to continued production o limited product selection. There are
gration project for petroleum

art of an inte

Pla
ns to produce styrene as P
le 5.3.2 lis

t the curren

t historical and

uwait.

refinj
Ng a
nd petrochemicals. Tab

Ccast
production capacities of ma mical products in K

jor petroche

RODUCTION CAPACITIES:

les
e
S PETRACHEMICH >RODUCTS &P N CAPACITIE
[ Produgis | 299% 905|200
e e ]
Ethylene 525 1,025 3,720
— Propylene 700
a /4./'--—-_-________
Vin EDC 368 _ﬂ,ﬂ,ggi_"_
VCM 230 | 340
HME__MQL_.__-* 825 825 [ 3,025
Ether (MTBE 610 610 | 610
| Polyethylene (PE) | —2" o
—__n-paraffin_— — 80
Lin raffin
T 2040 — [
g o o Mo eyt Lﬂﬂ,ﬂL_______
o 1,630 Bl 760
e: QP Annual Reports, =MmAI and VEXANT ReP
hmnnufﬁwﬁn

in Petrot
grudies
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5.35p
etrochemical Demand & Supply Aanalysis

Ji

L

5-3. 1 )
sne and Derivatives: [ emand & Supply

fﬁuﬁ ply
urrent| '
y QAPCO’s ethane fed ethylene cracker an

the o

nl .

Y oOperating olefin/polyolefin plants. These plants have been in
nd tons per year cracker and 140

ted up. Both the cracker and the
525 thousand tons per year

d LDPE autoclave plant are

Operat; -
ion since 1977, when the 280 thousa

thous
an
d tons per year LDPE plant were star

dOWn
st
ream LDPE plant have been expanded to

and 36
5 thousand tons per year, respectively in stages.

Q-Ch
em 11 is being constructed at Ras Laffan by Q-Chem and Qatofin to

Drov-
thylene to derivatives unit in Mesaieed.
e5.3
-1 Qatar- Ethylene capacities
Thousand metric tons /year)
Comp T
ToPANY | | 2009 | 2010 | 201
Q-ch LOCATION 06 | 2007 ,__2_119_3.-,___.——-_,—-—____1_
S | LOCATION | 2005 | 2009 —Fh0 | 500 500 5
e - Mesaieed 500 500 500 500 00
I—
%*—————__-———-..----'—--63;"' —30 | 729 | 720 720
By 2P/ | UmmsSaid | 525 ___iz_iﬂ-,.ﬂfﬂ-—-ﬂ--“—--“‘
S enMobii e e e T = el
/Shell T———— ._________.-____...-—-* = e g —a
as |, ; Ras Laffan ——- - _____'_'_:___._______.--____-——-—' 1300
Bthyjg. Han -—é———*.___—--._.----' — e 975 , 1,300
he Co. as Laffan —— -—-- - ]
| 1125 | ____1;.-_239-—-_,}_1}_.9-5——__2:.5-@—___2&9_

SopraL —t0z5 | 1425
e: e o0 | 1,02 | 1P e=—
QP Annual Reports, CMAI and NEXANT Reports

D
Qapend
CO’s LDPE plant and Qatar vinyls company’s (QuC) EDC plant are the
r to thé gtart-up of the QVC project

Cl.lrre
nt eth in Qata pri
ylene nsum atar- i
consumers | d 100 thousand tons per year of

fary, ;
Yin 20
01, there was a surplus of aroun _ ‘
thvlene, el s ed. The project |ocated at Mesaieed, also includes
aj s expo :
ic soda plant

9
thousand tons per year caust

: s 11 freiii {H" Seci "
- : gt e PR i Petrot ¢
Strafegit [invesinicl s i L
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n tons in 2006. Demand is

Qatar’s
et

hylene demand stands at around 1 millio
as new derivatives plants

st -

(integ to grow significantly during 2008-2010,
ra .

ted with new cracker) come on stream.

Q-Chem plans to have a

me on stream in 2009.

ns/ year plant to co
n 2009 with ethylene

Qatofin i
fin is planning a 450, 000 to
year LDPE plant i

QAPCO wi
will start up its 250,000 tons /

SUpplie
d from Qatofin’s new cracker.

S ;
Uppﬂ,r/!.:k_}j_:__ st I

Qatar nand Balance
h E = =g L
as integrated ethylene deriva
s have been hig
d to remain as high 90%

tive capacity: and thus has a balance
h in the recent year due

POSition i
n
in ethylene. Operating raté

to st
ron

thro g demand for polyethylene and are expecte

ugh 2015,
Tab

les

3.2 Qatar- ETHYLENE Supply/ Demand palance
\Thousand metric tons /year)
=

Sy | | 2005 | 2006 2007 rﬂﬂEaEEJﬂ] 2009 2010 2011

Et L __ﬂ_ﬂ,,,f_-ﬂ_____________

Prga”e 0371014 — 1098 ﬂfw,ﬂ__ggo_

Treom == i ) - ol o

Sl M1 S 1 B 1 — o % — o] o]
T I L oo ol ]
W_—Tﬂﬁw 1131 2011 2403 | 3010
W___@L 1014 | .
Olg‘Dha ________F___ﬂﬂﬂ_ffﬂ_ﬂﬂf__.--—-
Ermk 8 55 ﬂ_____,,_5.§-2____..-2-—1-3—- | 291 | 368 |
N R 1 o e
Lp&——ﬂf——fﬁr — 446 — 73| e 10
'DF’E\___E‘I"—_____._@E,_...#"" 7 541 593 594

L 368 },_...----*_-——--__————

LDP 367 | 3691 — o] 240 421 610 ]
Tota] E 0 0 f__,g, ’f,_,fgr,_,.ﬂfﬂt_-—-———‘
De il
Soend | o1a| 961 &Lﬂfﬁ&wﬂza | 2060 |

3 NEXANT Reports

Ource; -
* QP Annual Reports, CMAI and

i 'H‘h LF.'] .\-L’f',h i
il a'rh'e'f.\frw\ 1H Petrt fremi
i lvestne? gl - i P
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N

Demang
CUl'ren
tl
y there is no demand for propylené in Qatar. QP and Honam are
nd 700,000 per year

plannln ;
g to built a steam cracker with metathesis unit a
on stream in 2010.

Polypro
Pylene capacity. The complex is expected to come

SUAO-U“-’
Propyle
Petry|ene capacity will be ad
Ole
um/Honam complex in Masaieed.

ded in 2010 with start up of Qatar

5.3.5.3

Deﬁ‘?-\mn
ected to exhibit relatively little

he ¢
e
mand for methanol into MTBE is exp
as there have been no

Qatar,
end uses in the

QFQWth i
in the forecast period in
Other methanol

un
Cements of capacity additions.

Ntry are quite small.

/ Demand Balance

e
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Dua t i
0 its lo S i
w cost position, methanol plants in Qatar have been and are

fOl'ec
ast to -
N~ continue to run at operating rates of 90%-95% which is above
al av
more limit erage. Most methanols made in Qatar aré exported to Asia, with
ited export volumes destined for Europe.
e, Ma.
jor Petrochemical Projects & Investment
Petrg
chemi
ical developments in Qatar centred around an ethylene cracker

d

(25 by by QAPCO. QP is at the completion of major investment programme
o

ion) over five years (between 5003 and 2007)- This includes $8.1

billion
refinin North Field related projects such as petroleum
9 activities, $2.4 billion in petrochemicals and $3.1 billio

LNG, $6.7 billion in
n in crude oil

re| i
ated INnvestments.

$ 8 billion has been invested in the
rojects announced the

acity through a $220

e
end of 2006, approximately:

Petrg
Chem
emical project in Qatar among the NeW P

CO’'s ethylene cap

nder way with completion

Ine ;
Millign l”t one is the expansion of QAP
investment to 720,000 tons/ Year is U

S¢
hedyle for 2007.

will invest $550 million in their

_II project an
/ petrochemical

nd QAtofin
d a scale

Q-ch
em 17 wi
IT will invest $1 billion @

DFQ‘
Jects
- . QAFCO is currently implemer
estment of ¢ 800 million s expected:
ced by Q2%

inte
QOratiom
tion in Mesaieed has been announ
6 billion-

refinery
r Holding intermediate

Ndusty
tr
'€s Co. with the investment of $2

An _—
Other Ethylene plant in Ras L affan 1S rOposed by shell with investment

0
etrth of $2 billion to commence the productio” . 2011-2_012' 16 "ttt
"ochemical in - cts wort g.5 billion are at different stages
vestment projé  of 5010 OF beyond which has
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hedul

eXeC 4
Ution in Qatar with production s
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Cussed earlier in section 5.3
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5.4 UA
E PETROCHEMICAL INDUSTRY

5!
4.1 Overview
h largest oil reserves and fifth largest

The y
A

E possesses the world's fourt
s been somewhat

Natural
gas ;
reserves, but its entry into petrochemicals ha

Abu Dhabi, which has been

SIOW
. Oth

er than the ammonia/ured unit in
started by Dubai Gas in

ODEFati
i
1994 ngbfor the last 19 years and the MTBE unit
r NO Da . . . ‘
Sle DEtrochemmal industry existed In the Emirates until 2001.
and entry into

Company

become active,

Dhabi National QOil
001, Abu Dhabi Polymers

had complete its

RECe
ntly
, the development of natural gas has

the

pe .

(ADNOérochemlcal business, led by Abu
), is expanding in full scale. By the end of 2

Co
- (Bo

rouge), the joint venture of ADNOC and Borealis:
a
o) considering

t the Ruwais industrial area. In
a number of other
rated by ADNOC has

ADNOC now has

ethan
€ c
racker and polyethylene plant

2ddit;
on .

to this complex, ADNOC al
ais refinery: ope

|t of this expansion:
world—sca!e continuous catalytic

usand tons Pper
nits to the

Proje

Cts j .

almostsd'ndudmg aromatics. The RUW

Snough oubled its capacity. AS @ resu
naphtha to justify building @

FefOr
Mme
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year of

petrochemical u
111 ethylené cracker by 2010.
of ethylené and 800,000
s Derivatives to be
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I'eﬁ
e Phase€
tons/\/ea 000 rons/year
r propylene using olefin disproP© ionatio
) and PP (800,000 tons/year):
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nery .
Oroug in Sharjah and Boroud
es III will produce 540,
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Di‘gd
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d are PE (540,000 tons/year
nia and urea facilities

A
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S of
D
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SJ;z_p
" e -
trochemical Industry Organization

In UAE
' pO“Cje .
s related to oil and gas and petrochemicals come under the

Jurisdict;
on .
of respective Emirate governments and the

Feder
al Go

vernment handles OPEC and other extern
rocessing with plan

Ministry of Energy of
al affairs. Therefore,

€ach ;
independently P s for petrochemical

rela
ted businesses.

gas and petrochemical industries are

In Ab
U Dhabi ;
habi, policies concerning to oil,
moted by ADNOC.

decig
ed b
y Supreme Petroleum council (SPC) and pro

ment based organization established in

UAE
Offs
et Group (UOG) is @ govern
n Energy project, which

1990
. Th .
e major project promoted bY UOG is Dolphi

per day of dry gas from Qatar.

is aimi
Ing t "
0 bring 2.5 billion cubic feet

(Agmgc) was established in 1971

d is general
stries in

Dhapi
d“fing tab! National Oil Ccompany
Chal‘ge he formation of federation an
of all petroleum, gas and petrochemical indu

petroleum company in-
side and outside.

s and refineries of oil and

uction and distribution of
n accordance with the

duction, sale

ADN
OcC .

carries out development, pro
well as prod

Qas
+ Pro -
duction and distribution as

Petr
Doni;::emica' oroducts within the AP ohabi emirates in &
set by SPC. These€ business activities are carried out through
companies that are joint venture with
ation in the

affij;
ated
companies or the operating
ull scale particip

fora:
€ign
Petroc companies. ADNOC is Proc€®
emical industry with the followi

L ]
The necessary of economic div
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ding with f
ng objectives:
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processing feedstock into secondary

I
mprovement of va

Products
tionals and
: [ rough promotion

Creation of employ
Support of the GOV

of the downstream |
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In the
past ADNOC
was not aggressive in businesses other than the exports

of crud
e oil and
LN . . .
G, so its participation in the petrochemical business fell
es. It was at the end of 1995 that it

behin
d o .

ther oil producing countri
decided. Borealis was selected

Participat;
pation i
n in the polyethylene business was

in 1996
to be the ioi
e joint venture partner and in 1998 a joint venture company

Callegd B
orou
ge (Abu Dhabi Polymers CO- Ltd.) was formed-

(GASCO) supplies the feedstock

in Ruwais and et
nt, production and

ANDQ
C subsidi
bsidiary Abu Dhabi Gas Industries

ethan
€ fFOm
Plant in Hap the NLG fractionation plants
shan. GASCO is also involved in
in Abu Dhabi

hane recovery

the developme
and with regards to

distrj
ibut;
ion of an onshore 9as field

Petro
chemical feedstock.

and urea businesses through the

In
additig
n
Urea from’ ADNOC is operating ammonia
industria| FERTIL (joint venture with Total Petrochemicals) at Ruwais
zone. It is also looking into inc IL’s capacity, and

Stru .
Ction
of new melaminé and p-xylene

rease in FERT

plants-

policies of Abu Dhabi and

: e .

dnrects ADS on oil, gas and petrochemical industry

NOC on important matters put the project related to overseas
ses 1N not under control of

]Intemaﬂ:ional Petroieum

estm

ent i .

t in oil and petrochemica
in Europe’s Broealis

Oc
but carried out by the ST

hves

tme

nt Co. (IPIC). IPIC raise
65%

its
in 2005. I
yenture

n addition, it has also

Orou
ge's joi
S joint venture partner) to
partner in the

Ull‘ed
50% share of AMI (AgrolinZ, its joint

ela .
mi
Ne business plan)-
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5.4.3
PETROCHEMICAL INFRASTRUCTURE

as part of its diversification plan, has begun

Th
€ Government of Abu Dhabi,
abi Basic Industries

work
Cork In 2006, to create an
rporati
ration (ADBIC) that mirrors Saudi

(SABIC
), and which will develop industries such as

estment. ADBIC h
irates Steel Industries,

industrial giant Abu Dh
Basic Ind
steel, aluminium and

as received its official

ustries Corporation.

hemicals to spur foreign inv

licens

e

- to operate and absorbed its first asset, Em
th

e government-owned General Holding com (

he emirate’s Mus
raise output to nearly 2

GHC). Emirates Steel’s

650 0
/000 metric ton a year plant int cafah industrial area is

millj going an estimated $ 950 million expansion to
i
on tons annually by the end of 2010. ADBIC is owned by the Abu Dhabi

gQVe i
Mment through GHC, will be run as if it were @ private sector business.

e major investments in its energy and

de oil production to 3.5

The
Emi i

irate is also planning to mak
expanding S

INdustri
rnil:;z:lz‘ sectors. This will include o 8
arrel per day (bpd) from the current 2.5 million bpd, and building of
petrochemlcal complexes. The creation
the Abu

d at restructuring
n as the

efinari
ene
S, gas processing plants and
e

nitiative aim
ector participatio

°f AD
BIC ic : .
ICis integral to a government !
private S

Dh
abj
Gove economy to encourage greater
rn
ment tries to move away from

eXDan
d the industrial base of AbY Dhabi

sub-s€d pipe!ine running from

ometre
receiving and metering

he pras
Project involves laying @ 350-Kil
UAE, 9857

aS L
a : .
ffan in Qatar to Taweelah N

it
I€s at Taweelah and jebel Ali in the ’

the

is expected to start-up in the
and distribution

allow ADNOC to
thane and LPG),

Th
eDn )
2007 Olphin Energy project, promoted _ .
facil"- 3s the company s currently testing its 9@ o il
ties at Taweelah, Abu Dhab' Availa f this 9
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e
ing consumed as fuel and for re-injection |

for
Petrochemical purposes.

In 200
5, t
he Abu Dhabi government created Ab
t firm, by transferring

T
(TAQA), ar eneray

investmen

DOWe
r genel_ i
a R
tion and water desalination assets and then s

Shares
T :
able 5.4.1 lists the major petroche

into the crude oil wells,

u Dhabi National Energy Co.
government-owned
elling 24.9% of its

mical companies in UAE and their

lOC
atio
i 5ns are show in Figure 5. 4.1.
4.1
Major Petrochemical Companies in UAE:
Com -__-—-——___—_____—_1
.| ownership Activity
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B
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u
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EES“Stﬂes Fertilizer | ADNOC (67%) an Ammonia, Urea
RTIL) Total petroche (33%)
Abyp ///
h -
Ind raybl Melamine ADNOC (600/0) and Melaminé
SPIG ‘AM1 Agrolinz (40%)
F ili .
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Figur
e5.4.1: L
1: LO
CATION OF PETROCHEMICAL PLANTS IN UAE
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ochemical Products & Production Capacities

d LDPE/HDPE complex of Abu Dhabi

In De
cember 2001, the ethylene an

Poly
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as Cco " ) i
mpleted in Ruwals. The as increased in

production capacity w
ty is 600,000 tons/year for

February 2005
and current production capaci
her petrochemical
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E 500,000 tons/year at DUGAS.
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0 tons/year) at FERTIL and MBT
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. etr ;
ochemical Demand & supply Analysis

_ 2 O P -
2d & Supply
P!y

5.4.5.1

Suppfy
the only

) ethyleneé cracker is
96 and is

The A
bu i
Dhabi Polymers Company (Borouge

Ethy|8n
e pro 5
ducer in the UAE. This new company was formed in 19

he project was commissioned

a joj
Joint ve
nture between ADNOC and porealis. T
eer (formerly

provided by Ath
d by ADNOC) fro
he OGD-1I plan.
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Table
5.4,
3  UAE- ETHYLENE Supply/ Dema

Thousand metric tons /year)

T Exports

5,4.5.2

The
eth
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ol plant in Sharjah, but little

3.4

Th
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6 billion has been invested in the

As ¢
f end of 2006, approximately, %
announced the

petr :
ochemical project in UAE. Among the new Pprojects

Promi
Minent one is the Borouge's second ethane€ cracker with expected

inVe . .
stment of $ 2.5 billion, the project will be open for bidding in 2007.

ne Industry (ADMI) promoted

Anot
her promising project is Abu Dhabi Melami
lion and plant is scheduled to

by AD

be NOC JV with total investment of $200 mil
Completed in 2009.

5 billion aré at different

In to
tal, petrochemical investment projects worth $5-
e of 2010 or beyond.

sta
98s of execution in UAE with production schedul
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550
MAN
I PETROCHEMICAL INDUSTRY

o
5.1 Overview

Unti|
2003, i
r n Om
an, the usage of natural 9as was limited to domestic
a
| compared to neighboring

a their

and as f
uel a
nd LNG exports, other than as 9as re-injection into oilfield.

Om
an's oj
oil &
gas reserves are comparatively smal
e policy of utilizin

oil and natural gas based
national

oil
i :
ng countries. Government adopted th

9eogr
aphica
lly favorable position tO promote the

emical i

evenye 5 d] industry with the objective of divers
nd i .

increasing work opportunities. Petrochemic

are
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Q). gh wholly owned lnvestment firm Oman Oi
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al projects in Oman
| Company

5.5
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mic

0o
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1992 and
Minister © e and Industry
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opportuniti
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jective is to develop investment
chemicals.
downstream
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outside Oman including petro
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d development of gas
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f
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yment opP
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=
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tion. PDO has 75 years of oil
onstituent company entered
rom 2013-2044 will Omani

Productio

n

exploraty , development, storage and transporta
s
on right upto 2012. In late 2004, PDO €

d new 2
3 :
years oil exploration right agreement f

Government

55‘3
Tl y pe =2
trochemical Infrastructure

0. (ORC) operates the Mina Al
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t of the Oman'’s

In 0
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8
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ption.

Fahal
Refi
CUrrently ;Tnery' It started operation in 19
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m
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n

© before exported as LNG.
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Major Petrochemical Companies in Oman:
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Table 5
-5-2
PETROCHEMICAL PRODUCTS & PRODUCTION CAPACITIES:

—“"“H//W””T
P;g::;::s 2000 2005 2010
T (—— 1,000
Benzene s 0
orcione 1w
Ethylene Dichloride NS e
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| Polyethylene (PE) | R 900
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—___ Ammonia ] _/_L_i.@—o———‘-" 1,820
Source: PflJJc;ea /N
, CMAI and NEXANT Re orts
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5,
6 BAHRAINI PETROCHEMICAL INDUSTRY

5.6.1 Overview
Bahrai .

rain was the first GCC country in which oil was discovered in 1932, and
there are limited reserves

g. As of the end of

had .
o been an oil dependent economy. However,
n

petroleum production volume is gradually declinin

2005 o
, 0il reserves were 130 million barrels and production was 34,000

barr,
els gl .
/day whereas natural gas reserves were 92 billion cubic meters and

Producti
ction was 11.7 billion cubic meters/ year.

been
w0g producing methanol (425 thousand tons per year) unit and Ammonia
thousand tons per year) since 1985 and started producing Urea (560

th0u
Sand tons per year) in 1998.

SpC) is the decision making body for
nal Oil & Gas

all activities

The

S

Bal Upreme Petroleum Council (
B .
ain's petroleum and petrochemical industry, while the Natio

AUthor
Ority is the management body that has jurisdiction OVer

Melate .
d to oil and gas in Bahrain.

5.6
‘9.3 Pet
rochemical infrasts ucture

s and decreasing production, Bahrain

Ue t
O limi
limited crude oil reserve
d modernization of

Qoy
ern z .
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itrah . '
193¢ refinery of Bahrain Petroleum Co. (BAPCO), originally constructed in
finery COMES from
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| i
Arabian oilfields in which BAPCO has 50% share:

Bap,
rail
N's petrochemical projects are being carried out by GPIC and BAPCO-

Strategic Tnvestnent Decisions i Petirod hemical Sector

GEC petrochemical Case Studies
Page | 186



GPIC .
was established in 1979 to produce basic petrochemical products using

Bahrain'
o in's natural gas as feedstock. It is joint ve
ies - ‘
.y S - the Bahrain Government, SABIC of Sau
has been producing methanol (425 thousa

nture equally owned by three
di Arabia and PIC of Kuwait.
nd tons per year) unit and

hia (400 thousand tons per year) cince 1985 and started producing

Ul'ea
(560 thousand tons per year) in 1998.

construction of a naphtha

d .
ition, BAPCO is looking into plans for the

Cracke
rand downstream plants, envisaging production capacities of 460, 000

t()ns/
year for ethylene, 360,000 tons/year for propylene 400,000 tons/ year

hylene and 360,000 tons/ year polypropylene:

ahrain, is planning to use an

MEa
NWhj .

hile, private sector company. purratul B
ethylene. Kuwait Finance

&t

H:::(;;ackér to produce 150.000 ton/year of

andleg 1 H) is investing $1.5 billion in this plan to construct a complex that
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that the feedstock gas has

ht of the fact
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€ tw :
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t(] b
& i
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ef()l‘e
2010 at the earliest.
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5.6.
4 Petrochemical Products & Production Capacities

c0n i .
D Sidering the progress to date, Bahrain has been pursuing a number of
8tro ; . : :
s chemical projects based on naphtha for quite some time, but progress
0f

ar has been slow. Table 5.6.2 list the current historical and forecast

Prody et
uction capacities of major petrochemical products in Bahrain.

Tab|
€5.6.2 PETROCHEMICAL PRODUCTS & PRODUCTION CAPACITIES:

=
— Products 2000 2005 2010 |
—— Ethylene 150
Ethylene Dichloride
——— (EDC) SRR —. 315
—— Methanol e e 396
Ammonia 396 | 396 | 396
Urea 561 [ se1 | 561

S
Source: Bapco, Gpic, CMAI and NEXANT Reports

ucting a naphtha
is project through

e -
technology was considered for the production of ethylene.

Bt
Uwa:
a .
Sty ' Finance House Bahrain has established Durratul Bahrain and plans to
ant is due for

up Petrochemical business of ethylené and EDC. The pl

Om
Plat
tion sometime in 2010-2011.
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