G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

¥49shs4

[ S T I X O TS S A Ty F 1 v byt
AV I I TR S B R T O AN
Dt OOt TION D

FINSTHET O FHANC NS

DYiti PF 1ROt




' '
i

DE1.78060

- vol &
S 456
A
PETROVIETNAM
PRE- INVESTMENT STUDY
voLume 1
SUMMARY
08§¥S
()
T FeRrilzEds PRTRAULICADE
rveToolLtuwy
Vies T NA M
P $

December 1978
Ref. 31330.A



CONTENTS

. GENERAL

. REFINING

. FERTILIZERS

« PETROCHEMICALS

. COMMON FACILITIES AND AREA EQUIPMENT
. POSSIBLE SITES

. PROJECT OEVELOPMENT

-'000"

1‘.

z’.

2.



—

“.

1. GENERAL

The Vietnamese Government intends to creats an oil-basad

{ndustrial zcne in THAWH HOA province.
This zone will contain :

. an oll refinery

+ A& nitrogeneocus - and possibly phosphate - fertilizer
plant

+ & petrochemical plant,

Other, smaller-scale industries will gradually establish
themselves in the zone, construction material factories
in particular. As the surrounding area is undeveloped,
the {nfrastructure required for the industrial zone and

for operating personnel will have to be set up ; this
includes :

» an electricity generating station
» & water production and treatment plant

+» & harbour

» Aaresidential area with public facilities.

All VIETNAM's refined product, nitrogeneocus fertilizer
and plastics needs are at present met by imports. The
importance of this project is therefore tremendous, as
it will provide the reliadble source of supplies vital
to the country's development.
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A number of barriers have to be overcome in implementing
such a project. The most important of these is :

+ The high investment required, which means seeking
finance from international sources.

Cthers include ;

« Uncertainty as to product market grow<-h

. Uncertainty as to quantities and grades of crude oil
to be processed

. The problem ¢f transfer of technology : some processes
among these likely to be implemented could not be easily
available due to US embargo. This concerrs specifically
catalytic cracking and ammonia production process.

There are, however, two factors favouring this development :

. The prospect that oil may be substantially produced in
VIETNAM

. The existence of a large potential market.

On account of the uncertainties regarding markets and
raw material grades coupled wit) the complete lack of

infrastructure in the area, several alternatives have
been studied in relation to :

+ the general layout of the complex
. the production scheme

. precesses

« auxiliary facilities, e.g. harbour and power station,.

Iin the study, the various alternatives are analysed,

the advantages and disadvantages of each weighed up, and
a4 number of solutions identified. There are still too
many unknowns, however, for any one solution to be
adopted henceforth on technical and economic grounds.

In addition possible integration which could de envisaged
between the various plants such as for utilities and
hydrogen production, have not been studied at this stage.
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Table 1 gives some technical and economic characteristics
of the overall prolect. Figures can of course at this
stage be no more than orders of magnitude.

They are, however, sufficient to show that develcping
the different parts of the project will mean that :

® Implementation of the various units will have to be
co-ordinated in order to keep time schedules as
short as possible and thus minimisge costs

Skilled manpower and material requirements will
prebably exceed VIETNAM'S present rescurces

® Investment will de extremely high, part of it in
foreign currency.

For these reasons construction must be spread over
several stages, and thus it is vital to draw up as
soon as possidle an implementation schedule based on
a4 realistic assessment of VIETNAM's technical, human
and firancial resources.

Such a schedule, the first stages of which are studies
connected with the site and with setting up basic infra-
structure (a tenmporary camp, urloading facilities,
power) can be drawn up only if a precise, realistic
cbiective has been defined, for instance "The first
priority is construction of the refinery, which must
start-up by (date) at the latest"”.

In fact, in order for ore of the planned units %o go
into industrial operaticn in THANH HOA province where
no infrastructure whatsoever exists at the moment, all
the facilities required for its operation such as a
power station, harbour, residential area, etc.. would
have t0 be constructed beforehand.

]
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Material and adove all human resources could to some
extent be minimised by means of a well-planned schedule.
For example, civil works for the fertilizer plant do not
commence until those for the refinery are complerted,

48 a result of which field matarial can be amortized
under better conditions, the workforce benefits from

the experience gained and thare is less need -o call

in foreign specialists.

Training of workmen, technicians and management must form
an internal part of the implementation schedule. It

can begin at once with the help of one or sevaeral local
civil enginesring and construction firms, but the bulk

of it will have to be provided by foreign contractors.

Investment remains the fundamental difficulty. For

the purpose of the study investments have been assessed

On a ktLuropean cos* Dasis, taking implementation conditions
and schedules in VIETNAM %o be ravher similar tc those

in fast developing countries. Amounts are exprassed in

US dollars, but a fair proportion of *he total will in
fact be paid in dongs. To take account of the implementation
conditions assumed, ratics have been preliminary estimarted
making total amounts considarably higher in VIZiNAM <han
in EUROPE, mainly -ecause of the neaed for large numcers

of foreign specialists ard management, which increases
foreign currency expenditure., These estimates are only
orders of magnitude and are likely to be subsequently
modified by a better appraisal of the Vietnamese con+exrt.
Implementation schedules are one of *he mair factors
determining investment lavels. sreatly extending time
schedules might cut down the forsign currency Dart but
would on the other hand lead %o an increass i~ *cral
investment through *he combined affect of infla-ion

and intsrest 5n loans.

The major part of the foreign currency expenditure
should be mer by loans under bilateral or nultilateral
agreenents, This will be studied in fuller detail in
phase two of the study. However, in view of the total
amount involved, a start should be made now to seek
various sources of finance. Foreign firms supplying
know-how and technology under licence, could participate
financially in the project to the amournt of <heir fees,
thus providing part, though a fairly small one.
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VIETNAM's means of paying back loans will be the critical
point in discussions with finance organisations. The
output of the proposed units is to be sold on the

domestic market, so that sales of surpluses cannot

De locked to provide foreign currency earnings. The
discovery of oil in VIETNAM would maxe it much easier

to obtain credit as reimbursement would thus Oe Juaranteed.

Financial contributions from foreign firms involved in
the project would ease the transfer of technelogy
(up=to-date improvements in processes, product end usges,
e€tC..). At present technology is not entirely available,
particularly from the UNITED STATZS. Aithough a number
of barriers may be overcome in this respect, note

that it may prove difficult to acquire some processes,
Such as catalytic cracking and partial oxidatien for
ammonlia production, for VIETNAM on this account alone.
This problem will have to be borne in mind when making
the final choice of processes.

The creation of an industrial zone in THANH HOA province
Means that downstream industries will have %o be set

4p to consume, transform or package the products manue
factured. In the case of the refinery particular needs
would de

. an LPG bottling plant

« an asphalt plant

and for the petrochemical side :

« & resin to end product cenverting plant

« @& plastic bag plant for fertilizer packaging.

Most of these industries, and the asphalt and plastic
bag plants in particular (the latter using imported
polyethylene or polypropylenes initially) can be set

Up on the site. On the other hand, it would be more
economical to tottle LPG near consumer markets.
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244 The harmful effects on the environment of this concene
tration of industry must be kept to & minimum, particu-
larly water pollution. Atmospheric polliution can be
avoided to a great extent by discharging as little
s0lid and volatile matter as possible, and no noxious
gases, to the atmosPhere.
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TABLE )
TECHNO-ECONOMIC FIGURES OF OVERALL IMPLEMENTATION®
(BASIC case)
TEQUCAL
Corth work (md) 4 600 (excluding herdour)
Oreaging (m)) ¢ 000

Concrete (m})
Butlaings (ed)
Totsl equipment (t)
Piping (bettery limit) (¢)
Piping (interconnecting) (t)
Product Pipeline (¢)

-»

Work hours (Europeen desis without
contingencies)

b
.o.a.on:
NS

-
-«

INVESTMENT (in VIETNAM) $ (10%)
- Covelex._end.mxiliecin

Refinery . 438 000
Fartilizer 33 700
Petrochemical $¢ 600

Power unit 41 800

Water treatment ¢ 100

Product pipeline 16 100

TOTAL 923 100

« $it9_squioment_end_connections 72 350
- Herhovr 89 000
Sub-total 162 330
TOTAL 1 088 450

® Complex scattered over site North and Sowth ; harbour in site North
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2 . REFINING

Petroleum product requirements are currently around

2.2 MM tons, about 59 % of this ceing middle distillates
(kercsene and diesel oils). Estimating future requirements
on the basis of a similar pattern to that found in
neighbouring countries, allowing for an irnitial pchase

of rapid development, figures of 3.5 MM tons in 1330

and 5.5 MM tons by 1385 emergae,

The proportion of middle distillates and {grticultrly
diesel 0ils can be expected to increase s ightly, with
4 corresponding drop in the motor gasoline share

(see table 2),.

Rofinin§ capacity required to meet domestic requirements
should form part of a long term development plan, In

the initial stage, taking into account norma. implementa-
tion schedules, the refinery planned for THANH HOA
province will have a nominal capacity of § MM tons.
Growing demand will mean a second refinery of the same
size being started up three to four years later.

The chances of finding 0il in VIETNAM are sufficiently
§0od to boost the refining industry. However, the

future refinery must not Se designed for local crude
alone as neither quantities nor quality are certain,
It must be planned to use imported crude, during the
first few years of operation at least.
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The refinery must therefore De able to process both local
and imported crude. Early assessments of Vietnamese

crude oil quality show it to be unsuited *o the Vietnamese
market, less well suited than one of the common, readily
available crudes that could be impor-ed (see Fiz.1).

&

dowever new iiscoveriss may cnange this »iz=urs,
V4 s

First information on Vietnamase ~ruda oi] suppliad by
PETROVIETNAM shows that i* could be similar in xind to
other crude oils now produced in the Far East, the

commonest of these Seing MINAS (INDONESIA). The latsar
has been galected as design local crude oil.

A3 far as imported crude o0ils are conrcernad, ARABRIAN LISHT
has been choser as design zrude cil. From -ha viewroint of
quantity, it is fraely available and in qualirty, it is

quite representative of the average quality of imported

crude oils (including siviet oils, A comparison with Arabian
is made in volume 3 pages 37-33),.

The refining scheme must be decided with regard to this
basic industry's objectives, namely :

. covering the local market
- possibly processing Vietnamese crude

+ keeping foreign currancy expenditure to a minimum,

In view of the crude oil characteris-ics and the demand
structure in VIETNAM, a compromise solution will have +o
De adopted, based in part on the market value of Viatnam-
ese crude on the international market. A domestic and
export orice scale for finished products has been worked
out, with reference to international levals (see table 2),

To meat <he cbjective of the refinery being able +o
rrocess local and importad crude oils meeting all
requirements while minimizing total investments, saveral
refining schemes have been investigated :

+ hydroskimming

« hydroskimming + catalytic cracking or hydrocracking

- the previous cnes ¢ coking

« hydroskimming ¢+ thermal cracking (or coking)

fed by a mixture 50/50 local/imported crude oils.
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Basically the various schemes have been establisheq,
considering 50/50 % MINAS/ARABIAN LIGHT design basis.
This configuration represants a reasonable compromise on
which the respective advantages of both design crudes
are utilized *o reduce investments. Material balances
have beer esvtablished when feading <~he same schemes
successively by local and imrcorzed crude oil alone.

For comparison zurjose, similar re
3et up with 127 % MINAS design bas

£
oil alone,

ning 3chemes have hean
9

s, fed by local crude

The inherent qualities of Vietnamese crude cannot be
utilized to advantage on the domestic marke: bur would

on the other hand give it considerable added value under
present conditions on the export market. Partial processing
at least of one of the common Persian 3ULF quality c<rudes
offers a means of reducing investment generally and above

all of substantially increasing the quantities supplied
to the domestic market. :

Only a complex scheme involving a hydrocracking unit and
4 coking unit would ensure total domestic demand satise
faction and operational flexibility with regard to
uncertain local crude supplies. This solution means vaery
high investment, and in additior could not be aconomicall

y
developed if no local crude oil were available,

¢ Conversaly, a simple scheme carnot satisfy tovtal demand

but the corresponding investments are some 270 million
dollars less than in the above case, Such a scheme is

unsuited to local crude and would be economically feasible
only with a high proportion of imported crude,

¢ The schemes involving hydrocracking alone or coking

alone give reasonable market coverage while at the
same time investments are not too high. While the first
is more flexible, investment for +he second is lower,
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If the refinery were to be implemerted on the NGHI SON
site using one ¢f the two schemes in ix above,

budget cost would be in the order of 4.f-uu’ million
dollars (mid 1973). To this figure must e addad

- the cost of deconcentrating reserve storage capaciries

+ the cos* of sea shipping facilities (excluding basic
harbour infrastructure).

This puts total investment at some 437 million JS dolilars,
constant mid 1378, excluding financial charges, such as
oank interest and commision and interest during conse

truction, and excluding also the funds needed TO Create
a4 working capirtal.

The high investment invelved, together with uncertainties
a4s to crude cil supplies, migh* seem to indicate gradual
development of the refinery, starting with a Type 1
scheme (atmospheric distillation and catalytic reforming)
based on a high proportion of imported crude, After

4 short pericd the scheme could e adapted to actual
domestic requirements and to local crude by the addition
of secondary process units of appropriate capacity

and design. The advantage of this solution is that iz
does not involve premature - or D0ssibly even needless -
investment in the event of local crude Seing better
matched to the market than expected, e.g. of a similar
quality to BRUNEI LIGHT SERIA.

The main disadvantage of imrlementing a simpla rafining
scheme processing a* least in first vaars imporzed high
sulphur crude oil, is the dispcsal of large excess of
fuel oil difficulr <o se2ll on export markats, unless

the price is low. However extra utilization of such a
fuel oil as compared to normal local market reguirement+s
=1 400 C23 rtons- could be =2ased by

- producing asphalt (and in a further stage lubricant)
necessarily carried cut from imported materials

» burning fuel ¢il in the power station supplying the
complex

. using residual fuel oil to manufacture ammonia by
partial oxidation process.

Finally, in the event of no availability of local crude
©il, the previous means could allow to restrict additional
secondary processing to a minimum such as visbreaking

unit on atmospheric or vacuum resicdue.




TABLE 2
MARKET PROSPECTS FOR PETROLEUM PRODUCTS IN VIETNAM

BEICIP ESTIMATE

e

(tons)

PROOUCTS 1877 Jsed Jses

LPG 20 000 3s Qo0 70 000
GASOLINES $00 200 800 000 870 060
KEROSENE 250 000 345 000 §§0 000
JET FUEL 70 000 120 000 210 000
OIESEL OIL 710 000 1 300 000 100 200
FUEL OIL 520 000 800 000 $00 000
TOTAL ENERGY PRODUCTS 2 070 000 23 300 000 300 200
ASPHALTS 80 000 110 000 180 000
LUBRICANTS 7S 000 100 000 180 000
TOTAL 2 228 000 3 $10 000 830 000
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TABLE )

PRICES FOR CRUDE OILS AND PRODUCTS

LOCAL CRUCE
IMPORTED CAUOE

PG

NAPHTHA
PRENIUN
REGULAR
KERC/JET
oIEseL QL
PUBL OIL 3 % 3

PLUEL OIL Q.85 % 8

coxe

¢ At CIF §/ton
38.) 102,48
33 0.

Comestic outlets
EX ALPINGRY PRICES EXPCART POB PAICES

$/ton $/ton
141 -
150 124
201 : -
100 -
143 -
138 .

M
»

8
. 130
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3 . FERTILIZERS

According o "FAO production vear book" the fertilizer
consumption in VIETNAM was about 42 kg WP{ per ha in 137

The lack of data on past consumption figures, soil
requirements and farming Labits makes it verv difficule
t0 estimate needs.

Meanwhile considering the consumption figure given >y
PETROVIETNAM, i.e. 1350 kg of urea on averaga ser

hectare of rice, present rice crops should require

about 870 J00 tons of urea. Taking the forecast of

rice cultivated land for 1380, the same uni+ consgumption
leads to about 1 000 00C tons of urea alore.

The phosphoric, potassic and nitrogen fertilizers
required for rice and other crops, considering the

1380 cultivated land and consumption Plan odiectives,
could reach about 2 007 200 tons or 189 kg of fertilizer
per hectare, equivalent to about 72 kg NPX in 13830,

Finally, 1930 objectives do not appear as unrealistin

ones but thay seem difficult to be met, especially
in view of the necessary foreign currencv expenditure.

tarting with 1000 tons »er day of ammonia, thraee
P0ssible oroduction schemes have bear set >y PETROVIETNAM
to manufacture finished fertilizers usable in VIETNAM.
After further investigation material balances have Saen

slightly modified to cope with *he usual yields of *thae
proposed schemes as follows (in tons per year)

ALTERNATE I ALTERNATE 1II ALTERNATE II:
« Urea 200 000 &80 000 §70 2¢o
« Ammonium nitrate 333 000 182 230 -

» Nitrophosphate 330 000 -
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® The plant capacity of 1030 *ons per day of ammonia
« planned in a first step - is far below Vietnarmese
requirements.

[ ]

The first alternative -roduces So+h ni<rogencus ani
shosphatic fertilizers from phosthate rock availabplae
in VIETNAM, It mee"s ~he ri-a Crop needs rather well
particularly beciause of -ha 2igh ni<rogen ammonia
content of urea and nirtrophosphates. Ammonium nitra’e
production which is more convenient for dry Crops =
due to its high nitrogen nitrate conten* - iz to

Se carefully locked at with a view *o hinterland
Crops requirements.

® Alvernatives IZI and I7: dea. orly with ammonia derie
vatives such as urea and ammonium nitrate. Alternate
I1 which produces large amount of ammonium nitrate
seems less suitadle for rice than the other *ws.
Alternate III produces only urea. While appropriate
for rice crops this alternac-ive does ror supply all

the fertilizer needs of such crops = no phosphatic
fertilizers,

It appears that a detter appraisal for *he selectior of
one of these alternatives, whatever the econonics are
should result from an inedepth analysis of Vietnatese
requirements, particularly rice crops.

Two processes may be utilized for ammonia production
$Tean reforming using gas or naphzha as feedssock and
partial oxidatior using all feedssocx ranges from gas
to residual fuel oils,

In terms of raw materials availadility, considering tha+
any feed suits parvial oxydation process this alterrative
will offer more flexidiliry chan steam reforming and
therefore will be less lemanding with regard o the
refinery configuration.
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Investments required by both processes are much
lower for steam reforming than for partial oxidation.
Operating costs are alsc lower for steam reformer

but the econcmic comparison of the two ways is ruled
by the respective prices of feedstocks.

from the refinery fuel oil will be more easily availacle
than naphtha. Indeed, only sophisticated and ex;en-

sive refiring scheme will ~roduce naph+tha in excess of
the gasoline requirements. On the contrary fuel oil

will be generally in excess and consequent amounts

will have to De sold on export market.

Using the present international product prices for
rnaphtha and residual fuel oil makes profitability of
the partial oxidation process 3lightly higher than
those of naphtha stean reforming. Expected prospects
for fuel oil and naphtha availability and srices on
international oil product market could lead %o a
definitive advantage in favour of rartial oxidation.

Consequently fuel oil partial oxidation seems o be a
more suitable solution for ammonia oroduction in
VIETNAM, However it should be pointed out that
VIETNAM's acCess to the license for such “echnology
has to be made clear.

The main fijures of the economic evaluation of the
three alternatives are jresented in tables & and 7.

Alternativae III leads *o the lowes® investment.
Alternatives II and I are respectively 13 and 37 3%
higher.

With the prices retained for each product, Alternative
III gives sligh=ly better profitability than the other
two alternatives, but the differences are not signie
ficant.
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Gathering technical and economic advantages of the
three alternatives makes difficult a definitive
choice but it seems advisable for the firs+ fertilizer

complex in VIETNA! to selsct
the most urgent requirements
“O the mos* lowest inves+ment

Cn the other hand the varicus
production routes (phospheric
phosphate...) should be inves
definitive selection of nitre

trhat alternative meeting
of the coun*rv and l2ading

phosphate fertilizer
‘Cid’ MP, DAP’ nitro‘
tigated befcre the
phosphate 20/30 which

dppears at a first look as rather well suited for

rice. In the meantinma, provis
De set up to feed the first D
finely ground rock phosphate
growing of wet rica.

ional solution would
hosphorous needs such as
appiied directly for the

-
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TABLE §

ECONOMIC COMPARISON OF PARTIAL OXIDATION

AND STEAM REPO

RMING

PMTEH GXIDATION

RAW MATERIALS (tons/yeer)
e LS, Pial ofl
e Puel 3,8 % 3 308 $%0
gconomcs
. Total investment® 103.ss 284 200
« Operating cost 103us$ 34 380

Pey out time yeers ?

® Including power plent far own use.

3TEAD REFORMING

172 820
129 %00

19§ 390
45 480

7.8




TABLE 6
PRICES USED PFOR PERTILIZER ECONOMIC EVALUATION

US$S/TON

RAW MATERIAL

« PUEL OIL (3,5 % 8)
o NAPHTHA

» PHOSPHATE ROCK

FINISHED PRODUCTS

UREA
AMMONIUM NITRATE
NITROPHOSPHATE 20,30
NITRIC ACIO

CALCIUM CARBONATE

o




TASLE 7

PETROVIETNAM

i
|
|
1 ECOMMIC COMPARISON OF THE ALTERNATIVES PROPOSED 8Y
]
]
,'L

*-
- | ATERNATIVE T | ALTERMATIVE I | ALTERMATIVE I
'.‘.‘MM (tons/yeer)
Urse 200 000 430 000 $20 000
Ammonium nitrete 333 000 150 000
« Nitrophosphate (20/30) 300 000
Nitric ecid 10 000 10 000
Calcium carbonate 174 000
" UTILIT
tock for awmonis fuel ofl fuel ol fusl ol
- Phosphats rock (tona/yeer) 228 000 . -
' Fuel (10%xcal/h) v 438 »e 01
' Power (RWn/h) 14 220 6 048 $ 000
Watsr (m3/n) 1 810 1 240 290
kﬂgm (including smmonda)
AL INVESTMENT IN VIETNAM (10%uS$) | 383 000 483 000 410 000
' OPERATING COST (10%US$) ss 210 42 §10 4 978
'uv OUT TIME (ysers) 7.4 7.3 0.4

-}




4, PETROCHEMICALS

4. The lack of data on past and present pertrochemical
froducts consumption does not allow to develcp typical
forecasting methods for evaluating future requirements.

Macro-economic approach based on the hypothesis that
VIETNAM could follow similar consumption development
as neighbouring countries was used to estimate the
plastics, fiders, and detergents prospects.

These figures have been compared with Plan cblectives.

{4. Total thermoplastics demand could be 33 000 tons by
1330 and 130 900 tons by 1985. The PVC share foreseen
in Plan objectives seems very optimistic and a possible

consumption structure for 1985 has Deen estirmated by
BEICIP as follows : -

+ Low density polyethylene 15«20 %
. High density polyethylene 20«28 %
. Polyvinyl chloride 3035 §
. Polypropylene 13«18 &%
. Polystyrene $=10 %.
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Total man-made fibre 4demand can be estimated to some
115 000 tons by 1985, with synthetic fibres accounting

for 95 to 100 000 tons iin which polyester share should
be no more than 65 %,

A fossiblc consumptior pattern by 1985 could be as
fo

lows :
+ Acrylics 10«15 %
. Polyamides 20-25 %
. Polvesters 80«65 %

The Plan objectives for toral detergent demand, i.e.
100 000 tons by 1980 and 210 000 tons by 1985 can

be kept as far as the soap + synthetic detergents !
figures are concerned. The breakdewn between soaps

and detergents might show a progressive shift tovards
synthetic.

Total active ingredient consumption would be around
20 000 tons by 1945,

The present market for petrochemicals in VIETNAM is

not very developed but considering the large population
and the expected increase of national income mid and
long term prospects could bde bright encugh. A prelie
minary evaluation of the future consumption of basic

Sctrochomical intermediates has led %o the following
igures (tons)

1985 1990
. Ethvlene 128 000 248 000
. Propylene 73 200 180 309
. Benzene §§5 000 35 000
. Paraexylene 48 000 30 000

These values could not be reached except 1if means of
financing and adequate raw naterial are made availadle
and if local processing industry is developed accordingly,
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vi. Whatever the rate of growth may be, development
of the petrochemical industry in VIETNAM has to be
planned in several staps.

For the first step, only the PVC market size unables
the setting up of a profitable production unit.

Several scenarios, basad mainly on raw materials
availability have been preliminary investigated for
the following steps of development.

As a matter of fact, olefins and aromatics needs are
too small to justify "Economic size" units (sream
cracker and arcmatic reformer) before 1330,

In the meantime, some units producing finished products
such as plasticizers, active materials for detergents and
polyesters from imported raw materials (phthalic anhydride,
benzene, ethylene glycol and DMT..) will nave been set yp.

vid. As PVC production is concerned, it seems advisable to
first import vinylchloride monomer (VCM) instead of
producini it because of large investments required
by chlorine and VCM units. On the other side, size of
VCM plant would be uneconomical as compared to this of
PVC alone. Lastly caustic soda outlet has to be
investigated before taken any decision,

vii4. The polyvinyl chloride groduction unit is sized in
SuUch 4 way to produce 60 000 tons of PVC resins from
{imported VCM,

Two main types of processes are availadle : the
suspension process and the bulk process,

Preliminary economic evaluation for the suspension
process is presented in table 5.
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Raw material cost constitutes 60 % of the total price.

The PVC production profitability will mainly depend
on the import VCM prices.

The total investment for a PVC production i{s 335 108USS,
The investment of the total PVC chain,i.e. chlorine
production, VCM production and PVC production, would

De between 150 and 2790 million US dollars for §0 0G0
tons of PVC produced.




TAsLE 8

MAIN DATA ON PVC PRODUCTION
(SUSPENS1ON PROCESS)

RAW MATERIAL

VCM quentity tone/yeer
price Us$/ton

LTILITIES

FUEL  10%kcel/mour
ELECTRICITY  wwn/n
INDUSTAIAL wATER md/n

TOTAL INVESTMENT 103us$

(erected {n VIETNAM)

TQTAL OPERATING COST 10 Juss/ton

Pay out time (in vears)

PVC SALES PRICE USS/ton
e ——————.
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5. COMMON FACILITIES AND AREA EQUIPMENT

Besides the complex, the indus+trial zone will include :

. An harbour which should at least sarve the needs of
the industrial zone, particularly as regards raw
material delivery and finished product shipping.

. A residential area in which will be housed the present
local inhabitants together with families of parsonnel
working in the complex and in the other units within
the industrial zone.

. An electricity generating station and a centralized
industrial and drinking water plant supplying the
whole industrial zone.

. A series, yet tc be defined, of plants and workshops
providing construction materials, mechanical services,
foodstuffs, ship repairs, etc..

« A network such as roads, railways, power lines, witer
supplies, product transfer and transport systems,
etcC..

Two possible harbour locations have been studied, one *2
the North and the other to the South of NGHI 3SON Island.

Marine surveys have *0 be undertaxen to ascertain what
could be the resvective tachnical advantages of <he bocth

.
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The North solution involves a rather long breakwater and
other marinre facilities could be necessary o face 3a~ise
factorily the strongest winZ and swell conditions.

The South solution appears at first simoler. Howaver
as in the North solution preblems involved by sand
deposit have 0 be studied.

From economic viewpoint, the South location at first sight
is the cheapest though dredging costs are practically
similar for <the both solutions. However subsoil quality

to the South of NGHI SON Island is %o be carefully checked.



The power station is intended to sunply sglcly electricity
rcqufrod by the industrial and urban zone® The range of
required power capacity is 32-50 MW according to the
actual needs of the complex.

Respective advantages of rhe “hree possible tyres of
station have been compared (table 3).

The tortal condengsation steam turbine tyoe is carticu-
larly suited to medium and large capacity, the high
investment deing balanced by h gh efficiency and relia-
bility. In spite of the possibility of easily using
heavy fuel oil available from the refinery, such a type
does not appear to be suited to the requirements of

the industrial zone at least in the first stage of
development.

The gas turbine tvoe i3 normally suited to small and
medium capacity units due to low investment and short
construction time and from these viewpoints well adapted
to the Vietnamese project. However, its efficiency and
also reliability are medium and chiefly fuel required
has to De fairly noble and of a much higher quality

than residual fuel oils.

Diesel groups could-finally be the most acceptable solue-
tion in spite of relatively high investment and medium
reliability. Their high efficiency combined with the

use of low value fuel leads to the lowes* unit cost per
kWh.

Considering future expansion it seems preferable to site
the power station near the harbour. Such a location
could de in any case absolutely necessary in the case

of a steam turdbine for cooling requiremar-=s,

Total water requirements for domestic and industrial
uses are estimated at about 400/53) litres/sec. for the
firgt stage and double this for a further stage.

A water irtake svstem will be constructed near the
reservoir for all reeds except drinking water if
undergrcund springs could bde utilized for this,

Two different types of treatment are planned and
separate distridution systems su ply the industrial and
domestic requirements of the various users in the indus-
trial zora,

* Including harbour
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The inadequacy of inland transport means supplying HANOI
area o0il needs dy pipeline from the refinery.

A 10" pipeline appears the most suitable to face future
development of consumption in the North of the country.,

Storage capacity should be constructed at *“he terminal
outside HANOI,




-

1.
TABLE 9
ELECTRIC POWER PLANT COMPAR]SON
———— e L
OWACTERISTICS I GAS TURBINGS l oIEsgL STAR TURBINGES
mm':: a stect-ue <1,$ yoers 2 yeors > 1 yoors
T - .
Reliability per unit Averege Averege Average
ﬁ’*
Reatdual fuel ot} very Pessidle | Pesetsle
wtilization eifficult
- 4 . =
Adeguecy to
reguirements Gooe Good Di1fficult
ﬂ —
Unit consumption
fual/Nin High Low Averege
T_ L 8 reg
Opereting ledeur Low Low nigh
B | J’
Reintenence coet/nin Migh High Averege
—r ———
Opereting coet/nun High Averege Averege
r
Investment/aw Low Averege nigh

-
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6. POSSIBLE SITES

Several arrangements of the complex units within the
industrial zone have been worked out. They differ each
from other mainly in :

« Location of the hardour (North or South of NGHI SON
island)

. Location of the refinery/petrochenical nlant (Nerth
site or South site)

. Distridution of the plants and particularly the
Srude storage capacity.

Case n%2 with scattered units and s+orages and sparing
cultivated areas involves the highest investments as

shown in table 10, The additional cost due ¢~ PETROVIETNAM's
icrticular request can be evaluated in the range of

0«60 million dollars. In fact, a malor vart of this
cost would be paid in dongs.

The less expensive arrangement (case n°2) invelves the
development of the industrial zone in areas B, D and E
and particularly the choice of the South si*e for *he
harbour. Only submarine and subscil surveys will give
sufficient guarantees as to the actual cost for
drodginf the harbour and for erecting %he industrial
plants in area D.
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7. PROJECT DEVELOPMENT

The objective of the pre-invastment study was tO analyse
The conditions for developing an oile-based industrial zone
in THANH HOA province and to outline possible solutions,
taking into account VIETNAM's requirements and pctential,

The second phase of the work will comprise a derailed
te2cano-economic study of the alternative seleactad by
PETROVIETNAM. Through technical descriptions of the
production schemes and economic analysis of the refirery
and patrochemical.fertilizer complex, this second phase
must lead to a comprehensive definition of the units to be
built and give recommandations as to the successive
implementation phases.

Consideration should be given here to the fact that some
unknowns will interfare with the selection of an alternative,
Some of these have been made the obiect of assumptions
recessary for the definition of the cases to be studied

and consequently are of paramount importance with regard

to the configuratiorn and the development of the project.
Par+icularly :

® The overall prciect contemplated in the study correspords
To present and medium term requirements defined by
PETROVIETNAM. The development of such a project will
imply axtremely high capital expenditures, a large par-.
of which will have to e in foreign currency. Such

large requirements of foreign currency as well as of
local resources may have several implicartions, for
examzle

+ such a period of time will be required *o build up
the firancing of the project and the implementation
of local structures that some delay will cccur in
the theoretical schedule based orn techrnical consgie
derations,

« the project would have to be adapted to available
resources wih the possibility that it would differ
to a certain extent from a solution selected from a
purely technical and economic viewpoint.
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The final selectiorn of site could be largely affected
by the possibility of building convenient harbour
facilities in the area. Surveys necessary to assess a
suitable harbour site -oceanographic and topographical
surveys, sea-bottom analyses and harbour studies-
could take rather a long time,

¢ The refinery configuration iepends largely on <he =y:
of crude cil to be processed. Until VIETNAM's crude o
potential is better assessed, there will be no reliad
information for the refinery to be Lased upon. As mucn
information may not be available for scme time, a
solution will have to be chosen which limits all capirtal
expenditures that might not prove useful and profitable
later on when a Vietnamese crude 5il, of a different
quality from that assumed, would be processed in the
refinery.

e
il
la

These three problems - financing, site selection, crude
availability - and to a lesser extent those posed by
market evaluation and technology disposal are likely to
make the choice of a solution in keeping with the
Vietnamese Authority's objectives somewhat difficult in
rresent conditions, particularly because of the complax
configuration of the project which implies well ordered
successive operations.

If answers can be provided to these various juestions,

it will be sagier tc define the case finally adopted.

One of the aims of the detailed s+udy constituting Phase

Two of this assignment will in any case be to examine <he
way in which a solution chosen on technical and ecoromic

grounds can be crogressively implemented and successfully
adaprted to actual conditions.
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