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SYRIAN PETROCHEMICAL DEMAND

The mission conducted to Syria in lete February 1985 confirme. '...t there
is no domestic production for the basic petrochemicals in the country.
Therefore, to estimate the domestic demand for there products, we surveyed the
Syrian ilportihof about 75 products.

Syrian import statistics were aggregated in such & way that it was
impossible to determine the quentities or values of individual p:vducts.
Therefore, to determine the imports of individual products we had to rely on
alternate methods. The method we chose was to survey the exports, of each of

these products, from the producing countries to Syria.

Syria imported small quantities of all of these products. A listing of
the major petrochemical imports is shown in Chart 1. It covers the imports of
15 products from 1976 to 1983. The products can be clagsified into ethylene
derivatives (polyethylene, PVC, and ethylene glycol), propylene derivatives
(polypropylene, Iscpropyl slcohol, and acetone), and aromatics and their
derivatives (toluene, xylene, polystyorene, SBR, and epoxy resins).

In the absence of domestic production, imports represent the domestic
demand. The demand of all of these products is too small to justify domestic
production. All of these products are traded globally from world scale plants
which enjoy cost advantages derivec from economies of scale. Any new plants
must be world scale to be economically viable. And those plants built to
serve small domestic markets must have access to, and be competitive in export
markets. In addition, these plants are not built on s stand alone basis;
rather they are incorporated in large complexes which rely on the synergies
which exist between derivative plants of s single building block such as

ethylene or propylene.

Libya, Qatar and Saudi Arebila are among the Arab countries which have
built iarge integrated petrochemical complexes. However, the most impresive

of these complexes sre in Seudi Arabie.




Product

polyethylene
pve
polypropylene

polystyrene
polyesters
sbr

epoxy resins
toluene
xylene

ethylene glycol
isopropyl alcoho
acetone

methanol
sodium hydroxide
chiorine
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Syrian imports of selected petrochemicals

1983

4.10
10. 10
4.02

3. 38
0. 56
3. 48

0. 06
0. 39
1.02

0. 01
O.12
0. 03

0.05
.96
0.10

1982

#. 81
9. 34
4.79

4.00
1.09
3. 56

0.03
0.26
3. 83

0.01
0.13
0. 09

0.05
17.13
0.10

Chart 1
(KXt)

1981 1980
13.56 13.33
7.25 7.94
5. 85 5. 31
4.46 3.82
1.06 1.62
3.53 3. 35
0. 08 0.17
0.05 0.12
1.07 1.06
0.11 0.05
0.08 0.04
0.13 0.14
0.03 0.05
5- 75 3- 79
0. 33 0.92

1979

18. 49
€.68
9.08

0.49
1. 04
1.43

0.73
0.19
a. 15

0.00
0. 44
0.57

0. 16
4.89
2.21

1978

10.98
£.01
S5.23

1.03
0.93
0.98

0. 06
0.07
4..d¢e

0.07
0.21
0.52

0. 04
3. 60
0.58

1977

1. 93
2.35
0.30

1.00
0. 00
0.6

0. 01
0.82
V. 00

0.21
0. 00
0.03

0. 00
3. 40
0. 00

1976

0.14
1.58
0. 04

0.61
0.74
0. 07

0. 00
o. 0()
0. 00

0. 00
0. 00
0. 00

0. 00
0.07
0.00
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THE SAUDI ARABIAN SETROCHEMICAL INDUSIRY

Seudi Arebia edopted en industrislization policy aimed at upgrading the
natural resources of the Kingdom and incressing the value added in products
shipped to the export merkets. 1In compliance with this policy, the Saudi's
have built, or ere in the process of building plants which will produce around
40 petrochemicals. Chart 2 lists the products, the location, plant cepacity
(CAPACI), the company, the partners, the technology, the capital costs in
millions of US dollar (CAPITA), the year of startup (STARTU), and the

feedstock used.

We have included, in Chart 2, the partners in each of the plants which
will produce significant quantities for export. Also included in the chart is
the technology used because of its impact on the competitiveness of the .
products in world markets. The capital is included as an indication of the
financial commitment necessary to produce each product. The startup year is
mentioned to indicate the present status of the projects. The feedstock is

listed to indicate the degree of downward integration of the plants.

Chart 3 aggregates the ethylene and derivative plants by product. The
downstream integration of petrochemical facilities is essential for exploiting
the synergies of interdependent derivaiives p’ants. The three Saudi ethylene

crackers can be used &5 typical sound downstream integration.

THE PETROYMYA ETHYLENE AND DERIVATIVES COMPLEX iIN AL JUBAIL (Chart 4)

Products and markets:

Ethane is fed to the cracker to produce the ethylene building block. The

cthylene is vsed in three derivatives plants:

- Ethylene oxide. part of the ethylene oxide can be exported and the
other is hydrated to produce ethylene glycol; most of the ethylene

giycol is for the uvxport market.

- Polyethylene. The plant is flexible in that it can be used to
produce linear low density polyethylene (LLDPE) or high densgity
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Chart 2
Saudi Petrochemical plants
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-

product lecation capacl cospany partners technology capita starty feedstack
acetic acid al jubail 80 sabic 1937 sethanc!
alkyd resin jeddah 2.0 sir 1982

ameonie a3l jubail 330 sabic taiwan fertiliz 357 1984 natural ¢
asmonla al jubail 500 zafco sabic kellog 100 1968 naturai g
asacniz dansae 200 safcn 11876 natural ¢

benrene &l mhail 327 sahis shell Jess

putadiens ai nkaid 124 sabic bast 1987 bitars
cutasiens rubher anhis 100 nic g chelin g butadrene
tutene ! al Jubzil §0 cab:c basf 2 butene
Callivg (artoy rivadn 27 prince bande! heces <ht 15 154

A S rm te.t .2 cegresnnt kret: 150

“hIn i :oniel 37 sz ST | Jizpong sk JREREE
m TN 22e230 7 sahie densr & §oIshs salt

getergent synthetic 50 ni¢ 4

ed: ethyliene dichler 3l jubail! 454 sada! shell usa 1925 ethyiens
eg ethylene glycol &) jubail 300 sharq sabic s1tsubishi 500 1965 ethylene
eg ethyiene giycol  yanhs 220 yanpet sabic aobi! haicon sd 25 198 ethyiene
eo ethylere ovide a2l jubail 300 sharg 1985 ethylene
ec ethvlene oxide  yanby 220 yanpet sckil sobil 1935 ethylene
ethano! a3l jubaii 281 sadaf sheli usa she] | 1985  ethiyiene
Brh. et 2t mrati 500 petrobeeva sakic  IN7Y gab:. cert1ids 1809 1938 ethans

af
<

EE PR ESER RS T 05t sadaf .’i'-.‘:'; i5a shelt etrane
etiyic, yant. a5% yanpe! sl L [ N gthars
hi . 3 y"'r-o‘ sahis Y etpyiene
By oo aior culverts @l Jutzi: 12 khaiifa algosalr; saien englnee! naohtn:
T a: iy 70 kesya sabic goic tarbide ethylene
[ 3’ sl 130 shaig =2ti: gtk tarhide ethylens
e vanhy 205 yaneet saii Bl (artide ethylens
| TO:T 00 okl 114 : ctariianic
Fo b R TR 1 I IR F netiiel e
g:tn: ERR DI DI KA ARG L] 10 putian-
T e N EIORED ShzETroget
fia & ST sase T Giekand sk fa.t
ng LTS &l detivr e sait
. I
e h 100 ¢
tellT 20.0 <1 RN
Tlatboaaeter aeionn cynthes) P
4020 st upiohn <ynthes:
ML Coans il RS
3 {4—/ 14 lJ N
Y - . e i
Diyv.iy. 4omTale &oulL 60 seb i £
Tttt aoonr et PRETEEA RIS
Lo e 150 grat.an creg o0 P S SO P i b ety
o N ’ !
P ‘ : oo 200 ser:r P Gl g ot = v, f
s oot 26h nans! oL 190 b
s 3, 150 petros,r <! ' 19
R 1870 1S cerd gl g dan NOET AN N S




-5 -

Saudi Petrochesical Plants

fage 2
product location capaci company partners technology capita starty feedstock
sulfur eastern proving 1000 arasic wispey 100 1954
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Chart 3

Ethylene plents in Saudi Arabia

partners

aobil

technology

carbide
shell
pobi1l

tthylene Uxide Plants in Saudi Arabia

partners

technology

Page 1

capita startu feedstock

1500 1985 ethane
900 1985 ethane
2160 1985 ethane

Fage |

capita startu feedstock

01-01-198¢

lacation capaii Company
¢l utarl " : 3
ver DO vanit

racaritvit i
tap.telel G0
Sorrrgs 7ot the §57 roror i,

.-

1935 ethvienc

[95%  ethriens

' < .
Iy
ey (R
L .
v, oa®
I

Brandes 00t the A% rerord

a0 1AL etmy g

e ar .
FAN N S SR ES




Polyethylene Plants in Saudi Arabia
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product location
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FVC and Related Plants in Saudi Arsbia
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Chart 4

Petrokymya ethylene and derivatives complex in Al Jubail

240 Kt . 225 Kt
Ethylene oxide Ethylene Glycol

300 Kt

75 KtJ Export

Ethane | Ethylene 130 ke Polyethylene
4 - : LLDPE
650 Kt 500 Kt 130 Kt
60 Kt Polyvinyl Acetate
PVA

172 Kt
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polyethylene (HDPE). Most of the polyethylene produced is destined for

export to other Arsb or international markets.

- Polyvinyi Acetate (PVA). Most of the PVA is destined for export

markets.
Volumes

All of the plants included in this complex are world scale. 650,000
petric tons (Kt) of ethane sre needed to produce 500 Kt per year of ethylene.

- The ethylene oxide plant consumes about 240 Kt ethylene to produce
300 Kt of ethylene oxide.

75 Xt of ethylene oxide are destined for the export markets and
225 Kt are upgraded locally to produce 300 Kt of ethylene glycol.

- The polyethylene plant consumes sbout 130 Kt ethylene +o produce 130 Kt
of linear low density polyethylene or high density polyethylene.

- The polyvinyl acetate plant consumes about 60 Kt of ethylene.

the derivative plants consume about 430 Kt of ethylene cresting a base
load of ebout 86 per cent to the ethyleme crackers. Productivity improvements
leeding to increased output from sll of these plants are expected. The plants

can be debottlenecked to supply the increased demand.

Marketing

The petrokymya plent is wholly owned by Sabic. However, it will be
operated by union carbide for an operating and management fee. The total
ethylene production will be bought by the these derivative plants.

As discussed earlier, having sccess to internstional markets is essential
for the viability of world scale plants built in small domestic merkets.

Sabic are promoting their products in export markets very efficliently.
However, for & new producer, time is needed to gain merket share. Sabic has
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decided that to reduce the time uneeded to sell the output of these plaais,
they need to form joint ventures with corporations having globel marketing
networks. These joint venture partners are expected to market whatever Sabic
can not sell. As Sabic gains experience and market share, the joint venture
partners will have reduced guantities from the Saudi pante.

- Ethylene ouxide/glycol plants. Mitsubishi is the joint venture in these
plants known as 'SHARQ'. They will market their share mostly in Japan
and the far ecast.

- Polyethylene. Mitsubishi is the joimt vehture parnter in the
polyethylene plant. They are expected to market their share of the
plant output in Japan and the far east.

- Polyvinyl Acetate. This plant is expected to come on stream in 1987.
Sabic has not announced their marketing stirategy for the output from

this plant.

THE SADAF ETHYLENE AND DERIVATIVE PLANT IN AL JUBAIL (Chart 5)

Products and zarkets:

SADAF is the largest and most diversified Saudi petrochemical complex.
It uses ethane to prodce ethylene, and salt to produce chlorine and caustic

soda. The ethylene is used to produce the following derivatives:
- Polyethylene. Most of the polyethyiene is destined for export markets.

- Ethylene dichloride. In sddition to ethylene Sadaf produces chlorine
which is reacted with ethylene to produce ethylene dichloride (EDC).
Part of the EDC will be exported to international markets. Another
part will be upgraded further to vinylchloride (VCM). Some VCM will be
exported. However, more than 60 per cent of the VCH produced will be
upgraded further to polyvinylchloride (PVC). The Saudi market consumes
a significant volume of PVC. The balance will he sold in other Arsb

countries and internatioanl markets.
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~ Bthylbenzene. Ethylene from sedef is reacted with benzene from the
petromin refinery (across the fence) to produce ethylbenzene. The
ethylbenzene is upgraded to styrene. Part of the styrne is exported.
The balance is upgraded to polystyrne (PS). A significant part of the
polystyrene will be consumed in the markets of Saudi Arabis end other
Arsd -n;kots.

— Ethyl e cohol. BEthylene is hydrated to produce commercial ethyl
~cohol, which will be totally cxported for further processing in the
1S market.

-~ Caustic soda. Caustic sode will be produced from the electrolysis of
brine. Part of the caustic soda will be used for Aluminium smelting in
Saudi Arabia and part will be exported to international markets.

- Chlorine. Chlorine is a co-product from the electcolysis of brine.
Most of the chlorine will be consumad in the manufacture of EDC.

Volumes

The production of about 650 Kt of ethylene in the Sadaf complex requires
about 850 Kt ethane. The ethylene balance is expected to be as follows:

- Polyethylene. About 250 Kt per year of ethylene sre needed to produce
polyethylene.

- Ethylene dichloride. The EDC plant will consume about 140 Kt ethylene
to produce 454 Kt EDC. About 220 Kt of EDC will be exported and 230 Kt
will be upgraeded to produce VCM. About 90 Kt of VCM will be exported
and 210 Kt will be upgraded to PVC. The PVC will be sold in the
markets of Saudi Arabia end other Aradb countries.

- EBthylbenzene. About 100 Kt of ethylene will be consumed to manufacture
330 Kt of ethylbenzene., The ethylbenzene will be upgrade to styrene.
About 220 Kt of styrene will be exported to global markets. The
remaining 74 Kt will be upgraded to polystyrene which will be marketed
in Seudi Araebis and other Arab countries.
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- Ethyl alcohol. About 177 Kt of ethylene will be consumed in the
sanufecture of ethyl alcohol which will be exported mostly to the US

markets.
Marketing .

The Saudi merketing plan for the petrochemicals produed by Sadaf is
similer to that used at petrokymye. The joint venture partners were selected
to optimize Sabic's ability to market the products.

Shell was selected as the joint venture partner in the cracker, the EDC
plant, the ethylbenzene/styrene plant, the ethyl slcohol plant, and the
chlor alkali plant.

-

Exxon was selected as the joint venture partner in the polyethylere

plant.

{

Lucky of South Korea was selected as the joint venture partner for the
VCM end PVC plants.

Cracker utilization:

Te Sadef complex is fully integrated. The derivatives plants can consume
667 Kt ethylene when operating at name plate capacity. This is equivalent to
about 102 per cent of the name plate capacity of the cracker. Therefore, the
derivative plants can operate at less than name plate capacity or purchase
ethylene from the petrokymys cracker. Alternatively, Sedef can increase their
cracker capacity to satisfy the needs of the associsted derivatives plants.

THE YAKPET ETHYLENE AND DERIVATIVES COMPLEX IN YANBU (Ciart 6).

Products and markets;

The Yankpet complex in Yanbu, on the red sea, also uses ethane to produce

ethylene. The ethylene is used to produce the following products.

Sabic has not announced their marketing plans for the polystyrene plant.
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- Bthylene oxide. Most of the ethylene oxide is hydrsted to produce
ethylene glycol. The balance is exported. Most of the ethylene glycol
is exported to international merkets.

- Polyethylene. BEthylene is upgraded to linear low density polethylene
(LLDPE). Most of the LLDPE produced at Yankpet is destined for the
export markets.

- High density polyethylene (HDPE) will also be produced at Yanpet. MNost
of the production will be exported.

Volumes

The production of 455 Kt ethylene will consume about 590 Kt of ethane.
The ethylene will be used to produce the following derivatives:

- Ethylene oxide. About 175 Kt ethylene will be consumed to produce
ethylene oxide. About 44 Kt of the ethylene oxide will be exported.
The remaining 165 Kt produce annuslly will be upgraded to produce
220 Kt of ethylene glycol. Most of the ethylene glycol will be
exported.

- Linear low density polyethylene (LLDPE). About 205 Kt ethylene will be
consumed to produce LLDPE. Most of the LLDPE will be exported to
international markets.

- High density polyethylene (HDPE). About 90 Kt ethylene will be
consumed annually to produce 91 Kt of HDPE. Most of the HDPE will be
« xported to internstionsl markets.

Marketing:

The Ssudi marketing plan for the petrochemicals produced at Yanpet is
similar to that followed in the other two crackers. Mobil is the joint
venture partner in the cracker, the ethylene oxide/ethylene glycol plant, the
HDPE plant, and the LLDPE plant.




Cracker utilization:

The Yanpet cracker is fully integrated with the derivatives plants. When
these plants sre operating at name plate capacity they consume about 470 Kt
ethylene. Thie is equivalent to ebout 103 per cest of the cracker name plate
capacity. '




PETROCHEM]ICAL PLANTS IN OTHER ARAB COUNTRIES

Other Areb countries developed differeat industrislization policies.
Three other countries are mentioned in this report for illustration:

The Ireqi ggtibeho-icul plants

Ireq hes large reserves of crude oil and naturel gas as well as o
significent refining industry. The reserves can gusrantee the long-term
availability of feedstocks for a petrochemical industry. The refining segment
indicate. that the infrastructure for building a petrochemical industry is
available. Furthermore, the Iragi population is relectively large.

Therefore, the domestic market for petrochemicals can support some
manufacturing facilities to satisfy the total demand (replace imports) and to
export the surplus production.

Chart 7 is a listing of the Iragi petrochemical plants. There is
presentl no ethylene or ethylene derivative production in the country. And,
es far as we know, there are no plans to build any crackers in Iraq over the
coming 5-10 years. Most of the plants listed im Chart 7 were built to
primarily satisfy the domestic market.

THE EGYPTIAN PETROCHEMICAL PLANTS (Chart 8).

In recent years, Egypt has become a net exporter of crude oil. The
proven reserves of crude oil and natural gas are large enough to guarantee a
secture supply of feedstocks for the refining and petrochemical industries.
The Egyptian Covernment has indicated its interest in broadening the
industriel base in the country. Therefore, it is expected that increased
volumes of crude oil will be upgraded to higher value added products for use
domestically or for export.

The broadening of the industrisl base will create new industries and
incresse the size of existing ones. This will generate new jobs, which are

needed to satisfy the increasing Egyptian population.
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art 7

raqli petrochemical plents

06-03-1985 Page 1
product location company capaci capita startu
alkyl benzene linear baiji arab co deter S0 100
aluminum fluoride alkaim S0M 11 38 1384
ammonia baiji state 1000 275 1988
antibiotics baghdad arab co drugs 300 1985
benzene baiji arade” 30 1986
furfural baiji scop 1984
furfural basrah scop 1984
hdpe basrah state 30 1990
methanol ras al khaima state 825 350 1985
pvc polyvinyl chlori basra state 60 1990
sul fur state 153

sul fur baiji state 92 1984
sul furic acid al kaim state S0 1984
sul furic acid al kaim state 1500 P
urea baiji state 1700 275 1988
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Chart 8

Exyptian petrochemical plants
06—-03-1985 Page 1
product location company capaci capita startu
alkyl benzene linear nasr petroleum 40 1984
aluminum suifate boliden 1986
btx alexandria nasr petroleum 350 1985
chlorine epc 60 S50 1985
chlorine alexandria rakta 3 1985
detergent synthetic aiexoil 39 1986
detergent synthetic egypt ind 39 1986
naoh epc 60 SO0 1985
naoh alexandria rakta 3 1985
polyester fiber kafr el dawar misr rayon 3.3 1986
pvce polyvinyl chlori alexandria epetco 80 92 1985
soda ash el wmex misr chemical ind - 200 80
sodium hypochlorite suez egyptian electric 1.1 1987
sul fonic acid alexcil 11 P
sul fonic acid egypt ind 7.8 1986
sul furic acid abu zaabal abu zaabal fertil 218 1984
vem vinyl chloride alexandria epetco 100 32 1985
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With a population of eround 45 million people, Egypt is the largest
population centre in the Areb world, and could become the largest market for
petrochemicals. Similar populations ia developed countries create a merket
large enough to load several world scale petrochemical plants.

Presently there are no plans to build ethylene crackers in the coming
$-10 years in Egypt. Therefore, the domestic market will be satisfied by
imports, most probably from other Arab countries, notably Saudi Arabia.

THE LIBYAN PETROCHEMICAL PLANIS (Chart 9).

Libya has a relatively small population of eround 4 million. It hes a
small domestic marekt for petrochemicals which iz not sufficient to load world

-

scale petrochemical plants.

However, Libya has sizeable reserves of crude oil and natural gas which
sre essentialL for building a viable petrochemical industry. Based on these
reserves the Libyan Government has embarked on en industrialization policy
which has lead to the buildup of ﬁetrochenical production capacities aimed
meinly at the export markets.

Chert 9 shows most of the existing and planned Libyan petrochemical
facilities. They include & world scale ethylene cracker with associated
derviative plants. They also include a 660 Kt methanol plant, a polypropylene
plent, and butylenes plant. Plans to build MIBE, butadiene, and styrene
plents are et various levels of impiementstion. By 1990, Libya will be, next
to Saudi Arsbie, & major supplier of petrochemicals to the Arab world and

internstional markets.
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Chert 9
Libyen petrochemical plants

- 06—-03-1985 Page 1
product location company capaci capita startu
butadiene o rasco 60 1989
butylenes ras lanouf rasco . 130 1985
detergent synthetic ain temouchent soc national in 90 60 1986
detergent synthetic chelgoumelaid soc national in 90 60 1986
detergent synthetic sour elghoslane soc national in 90 60 1986
eg ethylene glycol ras lanuf rasco S8 1988
ethylene ras lanouf rasco 330 1985
hdpe ras lanouf linoco 80 1988
lldpe ras lanouf rasco a0 1988
methanol marsa el brega napetco 660 1984
mt be ras lanouf rasco 60 1990
pp polypropylene ras lanouf rasco 68 1984
propylene rasco 170 1985
sodium hypochlorite tuzla hyundai 4.3
styerene ras lanuf national oil corp 175 1988
sul furic acid sirte state 165 P
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PETROCHEMICAL I0NS

Syria has the crvie o0il and natural gas reserves pecessary to supply
feedstocks for a world scale petrochemicel industry. However, the domestic
market is too small to consume an acceptable base load from the output of

these plants. " Therefore most of the production must be exported.

Petrochemicals are traded as global cosmodities. The prices, in the
international markets, are set by the most efficient manufacturing plants.
Producers must be competitive in this market environment to be considered as
viable suppliers. The cost of feedstocks accounts for sbout 70 per cnet of
the selling price of most petrochemical building blocks. Therefore,, to
maintein a presence in the market, the producer must have either o

technological edge or low cost feedstocks.

A technologicl edge is not very likely in commodities. The global trade
flow of petrochemical products is no more prevalent than the flow of
petrochemical technology. The owners of these tochnologiesAate competing
fiercely to license their know-how to other producers. As a matter of fact,
several multinational companies have followed a strategy of maximizing cash
generation by i1lcensing their technology rather than by producing and
marketing petrochemical commodities. Another illustration of technology
migration is the number of companies using technologies developed by others.
A quick survey of such companies shows that the number of producers using

third party technology has been increasing over the years.

Low cost feedstocks have been used as an incentive for the development of
the petrochemical industry in many parts of the world. A petrochemical
industry mushroomed on the US Gulf coast because feedstocks (natural gas
liquids) were made aveilable at very low prices in the early parts of this
century. The Canadians build-up o. world scale petrochemical plants in
Alberta in the mid-70s was based on natursl gas controlled at very low prices
compared to crude oil. The mexicans assign a very low price to natural gas to
encourage the building of chemical ylants to satisfy the domestic market and
export the surplus production. The Saudis are in the final stages of building
a large petrochemical industry which is based on low price ethane and natural
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Syria has the power to assign low values to natural gas, natural ges
liquids, end crude derived petrochemical feedstocks to encourage the build-up
of a petrochemical industry in the country. However, aside from fertilizers
(emmonia, urea, and derivatives) the market is too small to consume the
production fro? world scale plants. Therefore the bulk of the production must
be exported. Saudi Arabia and Libyes have followed a similar strategy.
However, because of the surplus global capacity, of the basic petrochemicals,
which exists presently and is expected to continue for the rest of 1980°'s, we

do not recommend the build-up of new capacity.

Thermoplastic processing:

There is another opportunity which Syria can exploit. The domestic
-arget is currently in need of and can consume greater quantities of
downstream derivatives of petrochemicals. For example, the Syrian market
consumes processed thermoplestics such as polyethylene film, bags and sheets,
and PVC sheets, tiles, pipes, and synthetic lesther. These products are
mostly imported in finished form. The processing plants, which currently
exist in Syria, are small, owned by the private sector, and unable to meet the
needs of the market. The build-up of large modern processing plants will be
able to produce economically enough product to satisfy the market demand and
export high value added products. Such plants will generate jobs for Syrians

and improve the balance of trade for the country.

The raw materials needed for a Syrian plastics processing industry are
polyethylene, PVC and polystyrene resins. These products are available from
other Arsb countries or from international msrkets at ccmpetitive prices.
Long-term contracts for supply of raw materials can be arranged on favourable
terms. Furthermore, the cost of capital installations needed to build this
industry is relatively small. Based on these facts, we feel that such an
approach is appropriate for the Syrian economy.

Fertilizer industry:

The Syrian agricultural market is large enough to consume the output of

more than one ammonia/urea world scsle complex. Increased use of nitrogen
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fertilizers will increase the yields of crops collsccted by farmers and improve
Syria’s position in esseatial food production.

The fertilizer complex in Homs is cepable of meeting most of the market
needs. It is run by & crew of very highly qualified and capable steff. Dr.
I. El1-Zeim and J.M. Wekim visited the plent in late February 1985 and
discussed operations with the staff. The discussion highlited some issues
which we have analyzed and report as followxs:

A. Profitebility of the fertilizer complex

Under the present arrangements, the fertilizer complex 1is required to )
sell smmonia for less than the cost of productionm. This situation developed
over time as the selling price of amwonia was regulated by government and_the
price of naphtha, the major feedstock, was allowed to rise at s relatively
fast rate. Since naphtha contributes about 70 per cmet of the ammonia selling

price, the plant could not absorb the increased feedstock costs and break even.

The price of naphte was allowed to increase to reflect world energy
prices. The fertilizer complex is presently charged 1,650 Syrian pounds (Sg)
per ton. This is equivalent to US $423 at the official exchange rate of
1$ = 3.9SE, or US $186 at Tourist official exchange rate of 1$ = 8.85 sSg. If
the refinery has alternste export markets willing to pay these prices the
arrangement will be understendable. However, under present market conditions,
it is unlikely that the refinery can realize the price charged to the
fertilizer complex from any international merket. A more realistic pricing
transfer policy would equate the price paid by the fertilizer complex to the
elternste values which can be realized by the refinery in the domestic
merket. It is very likely that this policy will reduce the cash flow of the
refinery and show that the ammonia plant is financially vieble.

Recent studies convinced the Syrian Government to use naturai gas as
feedstock for the production of hydrogen used in the ammonia plant. This was
s sound decision. Most global new ammonia plants use natural gas. However,
if natu-~1 gas price is eguated to world crude oil prices on & BTU basis, the
fertilizer complex will continue to appear as losing money. It is important

that the price of natural ges in Homs should not be allowed to rise above the

'
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breskeven point for tbe emmovia plant. Por comparison Saudi Arabia charges US
$0.5 per thousana standard cubic feet of natural gas or million BTIU of

ethene. A thousend standard cubic feet of natural gas is presently selling
for $3.5 on the US Gulf Coas..

B. Productivity

Ammonia: The prodctive capacity of the Ammonia plant is 1,150 tons/day,
equivalent to about 380 Kt per year bssed on 330 operating deys. The
following table shows some actual operating results from 1983 and 1984.

Year

Detail 1983 1984
Ammonia production, Kt 138 145
Naphtha consumption, Kt 189 185

Hours of production
Theoretical (330 days) 7,920 7,920
Actual 5,100 4,896
Time utilizatior (%) 64 62

The actual number of hours the plant was operating represented 64 and 62
per cent of the theoreticai time in 1983 and 1984 respectively. The rest of
the time was lost mostly because of power related problems. In practice,
after every shut down, it takes some time to bring the plant to normal
operating conditions. Therefore, the output, as a per cent of productive
capacity, will be even lower than the time utilization. The results 1983 and
1984 show tlat production amounted to only 36 and 38 per cent of the
productive capacity resr .tively. These are very low operating rates rcmpared
to similer plants operating in Western Europe, North America, Japan, Saudi

Arebia, or Kuwait.

Urea: The productive capacity of the urea plant is 1,050 t.~ day
equivalent to about 350 Kt per year, based on 330 operating days. The
following table shows some actual operating rerults from 1983 and 1984.

Year
Detail 1983 1984
Ures rroduction, Kt 142 165
Ammonia consumption, Kt 82 98
Hours of production
Theoretical (330 days) 7,920 7,920
Actual 3,646 4,371

Time utilization (%) 46 55
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Time utilizetion of the urea plant was even lower than that of the Ammonias
plant. It ammouated to 46 and 55 per cent in 1983 and 1984 respectively.

The output also was fairly low. It represented 41 and A7 per cent of the
productive capacity in 1983 and 1984 respectively. These operating rates are
very low compated to similar plents in Western Europe, North America, Japan,
Saudi Arsbia or Kuwait. -

C. Operationsl problems:

Analysis of the plant operating record showed that the major disrupting
factor is the power interruptions and surges which occur frequently. These
interruptions reduce the plant output, damage the instrumentation, c.eate a

gserious safety hazard, and increase the cost of manufacture of fertilizers.

We have no. encountered any ammonia plant which does not have access to a
relisble power source any where else. The power can originate from a reliable

grid or from generators located in the plant.

For the ammonia plant in Homs to operate safely and efficiently, it is
essential that it has its own electrical generating capability. Once natural
gas is available in the plant, it can be used as fuel for generating

electricity.

D. Waste disposal problems:

Large volumes of calcium sulfate are produced as & by-product from the
superphosphate facility. This productc can not be used in the plant. 't is
not removed from the site it can interfere with efficient operations.
croates a safety hazard and reduces output. It is essential that the calcium
sulfate is removed from the plant either for upgrading or disposal at another
site.
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JUE SYRIAN REFINING SECTOR

Refining end product capacities

There sre two refineries in Syria; one is located in Homs and the other

in Banias.

The Homs refinery started operating in 1959, was expanded to a capacity
of about 5.2 million tons per year, (equivalent to 102 KB/day), and is capeble
of refining a mixture of Syrian and light Arab crude oils.

The Banias refinery started in 1979 with a capacity of 6 million tons per
year (equivalent to 126 KB/d). It is capable of refining a mixture of Syrian

and light Areb crudes.

The following is a listing of the major units in each of the two

refineries.

Homs Banias
Unit Number Capcity Number Capacity

KB/d KB/d

Atxospheric towers 4 102 1l 126
Vacuum towers 4 7 1l 54
Reformers (Gasoline) 1 1
Nephthe hydrotreaters 1) 3 1) 17
Kerosene hydrotreaters 2) 26 1) 38
Diesel hydrotreaters 1) 1)
LPG hydrorefiner 1) 1)
Vis-breaker - 1
Mirox unit - 1
Coking unit 1 -
Sulfur unit 1 1

Based on these units, it was estimated that the Syrian productive capacity, in
thousand barrels per day, for refined products is as follows:




Product Homs Banias Total
LPG 1.27 3.33 4.60
Gasoline 13.84 20.85 34.69
Jet fuel (kerosene) 3.51 8.34 11.85
Kerosene 8.83 3.8 12.64
Gas oil 22.53 20.64 43.17
Puel oil - 28.48 43.91 72.39
Totals : 78.46 100.88 179.34

For comparison Chart 10 contains a listing of all the refineries in the Arad

world with the capacity of the unit processes in each of them.

LPG: Syrian supply and demand (Chart 11).

The demand for LPG increased from 1.24 KB/d in 1975 to 6.25 KB/d in

1983. This is equivalent to an average annual increase of 22 per cent.

During the same period the productive capacity increased from 1.27 to 4.6 KB/d.

Because of the limited capacity during these years, Syris has been a net
importer of LPG. The imports incressed from about 440 B/d in 1975 to
1.74 KB/d in 1979. As the Banias refinery started production in 1981 imports
dropped to sbout 570 B/d. Imports sre expected to increese agein to £ill the
shortfall between supply and demand.

Refinery modifications could reduce the LPG imports to Syria
significantly.

Gasoline: Syrian supply and demand (Chart 12)

The demand for gasoline increased from sbout 9 KB/d in 1975 to 16 KB/d in

1983. This is equivalent to an average annual increase of about 7 per cent.

During the same period, the productive capacity for gasoline and light
naphths increased from sbout 14 to 35 KB/d. The units have been operating
consistently et high loadings producing surplus product. Small quantities of
naphths ranging from 2 to 4.5 KB/d have been sold to the fertilizer complex.
Similar small quantities have been exported. This left significant surplus
volumes which could not be disposed of except as internal refinery fuel or
fuel for generating electricity.




Arab World Refining Capacity, 1984
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Chart 10 (con%inued)

country coapany lecation crude vac d crack refor hydro hydror hydret lubes aspha
sorocco sanir achaseedia L) 6.5 2.2 bS5

807 DCLO ste cherifienne des petroles sidi kaces A 22 2.1

osan osan refinery co aina al fahal 8 9.6 12.4

yatar national oil distribution co waa said [\ 11.8 16.1

qatar aational oil distribution co wee s2id R.5

wtar national oil distribution co wvea said 12.0

saudi arabia  arabian aserican oil co ras tanura 470

saudi arabia  jeddah oil refinery jeddah % 18.0 10.0 3.0 3.0

saudi arabia  riyadh oil refinery riyadh 130

saudi arabia  yanbu dosestic refimery yanbu 170 35.0 35.0

saudi arabia  yanbu dosestic refinery yanbu 15.2

sosalia iraqsoss refinery sogadishu 10

sudan port sudan refinery 1td port sudan A 2.1 8.9

syria banias refining co banias 126 8.1 16.7 16.8 4.0
syria banias refining co banias 6.8

syria banias refining co banias 14,3

syria hoss refinery co hoss 102 4.5 2.6 26.0 4.0

TOTAL AVE
crude kb/db 3,318.00 50,33
vac distd 55.00 8.2
cracking cb 55.90 1.02
reforaing cl 238,20 L.
hydrocracks 125.20 2,28
hydroretined 223.90 4.07
hydrotreath 416.30 7.81
Tubest 12.90 0.23
asphaltd 28.20 0.51
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As the fertilizer coaplex converts to using natural gas as its feedstock,
the refineries will have additional volumes of light naphths which must be

upgraded or used in alternate market.

Kerosene and -jet fuel: Syrian supply and demand (Chart 13).

The demand for kerosene and jet fuel increased from about 10 KB/d in 1975
to 11 KB/d in 1983. This is equivalent to less than 1 per cent average amnual

increase.

The capacity to produce these products is more than 12 KB/d in the Homs
refinery alone. With the startup of the Banias refinery in 1980, the capacity
to produce kerosene increased to around 24.5 KB/d. This is far in excess of
the domestic demand. Therefore Syria can look forwad to exporting significant-
quantities (of the order of 10 KB/d) of kerosene.

The country may keep importing small quintities where logistics make such

imports attractive.

Diesel and gas oil: Syrian supply and demand (Chart 14)

The Syrian market for diesel and ges oil is the largest of all refined
products. It increased from about 36 KB/d in 1975 to 56 KB/d in 1983. This

is equivalent to an average annual increase of 5.7 per cent.

During the same period, the productive capscity incressed from 22.5 to
about 55 KB/d. The unit in the Homs refinery was operating effectively at
capacity from 1977 to 1979. It produced sbout half of the volume needed by
the domestic market. The remaining quantities, exceeding 20 KB/d, were
imported.

When the Banias refinery started operations, additional volumes were
produced, reducing the imports to less than 5 KB/d in 1983. However, as the
demand continues to grow, it is expected that the shortfall will increase
agein. This shortfsll can be met by imports or by refinery modifications
which will increase the availability at the expense of fuel oil.
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Fuel oil: Syrian supply and demand (Chart 15).

The demand for fuel oil increased from about 11 KB/d in 1975 to 37 kB/d
in 1983. This is equivalent to an average annual increase of about 18 per

cent.

During this period productive capacity increased from sbout 28 KB/d to
sbout 72 KB/d. Both refineries (at Homs and Banias) are producing fuel oil at
their rated capacities. At these production levels, the supply is far in
excess of demand. Significant volumes (of the order of 30 KB/d) are available

for export or alternate markets.

Refinery modifications could convert fuel oil into lighter fractioms
reducing the shortfall in diesel and the surplus of fuel oil.

Aneslysis_of historic date

A cursory analysis of the data from 1975 to 1983, indicates that the two
refineries in Syria have the capacity to produce the total volumes of refined
products needed by the country. However, the suppiy of the individual streams

does not match the market demand.

Refinery modifications could alter the product slaste to better match

market requirements.
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