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ISÍ*,.??*?*?* ,,tf out t0 r«yi«w r«ctnt tvtnti  *ff«cting 
tM oil industry *nd to pr«t«nt *n up-to-d*t« picturt 
or its various tsp«cti. 

ÏÏ ííiííííí^V"*^*11* oil indu«^y cmnnot b* d«v«lop«d 
in VIETNAM ind«p«nd«ntly of tht international iitmtiQn, 
particularly if VIETNAM it  to bacomt «n oil-production 
country. 
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2. 

1*    TMi OIL IWUITRY  IN RtCINT YIAftl 

Oil hai sine« th« «nd of the  Second World War gradually 
become the moit  important source of energy for *he 
majority of countries   (see Figure 1.1). 

This development was encouraged by ever-decreasing 
price«   (in constant currency)   until  1971   (see tabi« 1.1  ). 

Low «nergy costs  represented  one of the main factors 
responsible for rapid economic growth in the industrial- 
ized countries   i  demand for oetroleum products was 
currently growing at a rat« of about 10  % in most of 
the major consumer countries. 

Crude oil production increased over this   period in 
proportion to the growing consumption. 

In  1971 crude oil prices began to rise as a result of 
pressure from certain producing countries, but if was 
not till late 197 3  that prices  suddenly quadrupled as 
a consequence of the Middle  East crisis   (see table 1.1). 
This  sharp rise was responsible for considerable 
upheavals in many areas and  its effects  are still 
strongly felt today. 
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FIGURE   1.1. 
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TAIL!   1.1 

iVtUlTlOW OP  POtTlD  MICI  OP  TYPICAL CtUOl Ol LI 

(USI/IAHMt) 

rfAflt ARAflZAN HQMT KUWAIT 
34#API 31#APX 

1141 2.22 2.12 
1949 1.7S 1.11 
1M1 1.17 1,72 
1H7 2.12 1.M 
1MI 1.24 1.87 
1M0 1.84 1.11 
1171 i.ao 1.M 
1172 2.21 2.1i 

11721 Jan) 2.SS 2.4« 
1974(i«pt) 11.11 11.Si 
117! 11.21 11.11 
1S78 12.70 

—___ 

12.22 
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2. CIUK Oil MllftVtl 

World crude oil production has increased tenfold »ine« 
the end of the Second World War and threefold sine« 
1960 (••« tabi« 1.2). Thii might be taken at indicating 
unlimitad supplies of cruda oil. 

The fact is, howavar, that at prasant production ratas 
known reservas of crude oil will be practically exhausted 
by the beginning of the next century (see tablel.3). 
Although new fields may still be to be discovered, it 
seems that the importance of oil as a source of energy 
is likely to decline swiftly at the end of this century. 

Recent years have seen Middle East production continuing 
to. grow while that of the United States falls off (see 
table 1.»* ). As a result the major consumers (with the 
exception of the communist countries) have become 
heavily dependent on imported oil (see table 1.5). 

mm 
Since the 197 3/1571+ increases crude oil prices have 
not risen in keeping with world inflation rates. 

The current price scale is based on the "marker crude" 
price - ARABIAN LIGHT - and on the crude oil grade 
(°API, sulphur content) as well as on the distance 
between supplier and consumer. Mote that the credit 
period is now also taken into account in the price 
(see table 1.5 ). 

Since 197U the official prices have closely matched actual 
selling prices i discounts when allowed are small and 
generally apply only to crude oils that are difficult 
to sell. 
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TAtif  1.2 

C*UOf OIL M09UCTION 

um*** TONI) 

¿Itti TtT^L 

1110 1M 100 

1MI Ha oto 
uto »1 oso 

1*0 1 010 000 

IHt 1 104 000 

«w 2 1SI 000 

1173 2 MS 000 

199? S 011 000 

f. 
% 

1 
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1 
1 
1 
1 

«©•*,§ CIUM Oit RESERVES  -   1171 

RtSIONS Million tent 1 Production ytart 
(BMlt  1177) 

j 

1 
1 
1 

NOUTH mniCA 

SOUTH AMtWCA 

MIOOLS EAST 

4 100 

I S00 

SO 300 

S.S 

S.2 

17.1 

S.O 

24.0 

4f,0 
PA« EAST 

AFRICA 

WESTERN EUROPE 

SOCIALIST COUNTRIES 

TOTAL 

2 700 

7 700 

3 700 

13 400 

3.1 

8.1 

4.1 

1S.2      ' 

20.0 

27.0 

SS.O 

20.0 

SI 100              | 100.0    j 28.0             1 

Li 
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TAiLt   Î.I» 

CRUOj  OIL  mOPUCTlON OY   COUNTRY 

(1177) 

COUNTRIES 

RORTH AMERICA 

UNITO STATES 
CANADA 

SOUTH AffJtICA 

VENEZUELA 
MEXICO 

«IDOLI EAST 

SAUOZ MAH A 
KUWAIT 
IRAK 
IMAN 
AHI OHAII 

AFRICA 

NIQtRXA 
LISYA 
ALGERIA 

TOTAL 

THOUSAND TONI 

IM NO 
412 100 

70 SOO 

tstooo 
111 100 

51 700 

i 104 100 
4S3 200 
•4 300 

111 000 
278 400 

71 700 

104 300 
100 100 

53 500 

MtSTERN EURO* •4 100 
UNITED KINGDOM 37 SOO 

FAR EAST ASIA 114 100 
INDONESIA 13 200 

EASTERN EURO* MO 700 
USSR 144 000 

CHIRA H 000 

S 010 900 

17.? 
15.3 
2.4 

7.7 

3.1 
1.7 

M.I 
11.0 
3.1 
3.7 
1.1 
2.1 

0.4 
3.4 
3.3 
1.4 

t.I 
1.2 

4.4 

2.1 

10.0 
14.1 

S.l 

100.0 

i 

«•—•»-J 
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1 111 
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CftUOt osi 

AiAIIAN LIQMT 

AAAIIAN HfAVY 

IONIAN LIGHT 

IRANIAN MfAVY 

KUWAIT 

ASU DHABI   (( 

IRAQ.  IASIIAH  LIGHT 

IMO. KIUKUK cu 

MAO,   Kim.UK   (2) 

ALGERIAN SAMARAN 

j NIGERIA BONNY  LIGHT 

LIBYA ES SIDE« 

NORTH SEA EKOFISK 

INOONfSIA MIMAS 

VENEZUELA LAGO  MIDIÓ 

TAILI     1.4 

n I CU 0# KIY OMC cnuoi o ILI 

: i ) autr fmumi 

12) «M.  ftminéi 

GRAVITY 
•  Aft 

34 

27 

34 

31 

31 

31 

34 

M 

3S.3 

44 

37 

37 

40 

35 

32 

OFFICIAL SILLING 
RRICI - July  78 

12.70 

12.01 

12.11 

12.41 

12.22 

13.21 

12.10 

12.12 

13.10 

14.10 

13.17 

13. M 

13.62 

13.SS 

13.84 

80 

SC 

to- 

so 

IO 

80 

80-71 

80-71 

48 

30 

80 

80 

30 

30 

30 

AVIRA« SUMl> 
1978 -  'OOOIto 

3 000 

2 710 

2 100 

2 S00 

2 000 

810 

100 

300 

300 

sto 

821 

710 

sto 

800 

830 
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I. MTttijt« mmncf '"'"^Wi^^^ * • 11^^ 

I. th. .v,r.„ of widaly ÎâryinrnïÎÎÏ«   : *' thii 

UNITED STATES 

WESTERN EUROPE 

JAPAN 

U.S.S.R. 

• *.7 %/yaar 

•10.5  t/yaar 

• 11.0   t/y*ar 

• • .«• */y*ar 

lïf'ÎLfÎÏV0 indic*ci«n of th« affacts of th*  1973/1971* 

IuîoÎEtï!5ij!pïÎnî# 1971+   i9 th4t con«^Ption in WESTERN tüRüPE and JAPAN has not rtturntd to th*  1973 lavïi 
«nil*   in th. UNITED STATES  th* growth rît• wL   £«'than 
2   %/y«*r bttwatn 1973  and   1977   (,., tablai.?" 

FiMAW  STiUCTUtf 

îïsinTfoc
r

htî!;h " 
br *"ä£îViA-i ?::. r 

AS  fijlii   XTi    l-\ » ^«mand for haaviar products  such 
"wír U WhlCh f4C€S  =omP^ition from coal and nîcîïar 

li 
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Ra-gular gasoline 63t39 

SUptr 70.'o9 
G"  0il 51..2 
Heavy fuel oil ,12  r/ton 

I international standard g«narally recognized 

I»rE.nácÍSdtS:d; ï*klS m*ny ""«•« form.. Trading 
îîïch arî nífgín.rínrnuMTr^" 0r\St«" «»dar Sim. 

their official ^X^l^^^^ 

*nd   in som. ca.« in determining doñas tic ^s^uctures. 

I 
I 
I to"ï!2lSriiC3MTÎ:.îh* ^or.«Port  entras  can be found 

ytic«  pxas  direct  operating  costs. 

Whatavar their exact siiiîf^i««« *u_ J 
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I 
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«ANC! 
UNITfD KINGDOM 

»lOüLl EAST 

AFRICA 

ttt MST ASIA 

JAPAN 

MCIAUST COUNTRIES 
U.S.s.« 

T O T TT 

9 4fpra*iMt* tiiwê 
•h 
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•Mil  1.9 

Went* PtOPWCT IPQT  WUClt   CUM/TON) 

(JULY 1971) 

flBTT9M8A« ITALY SINQAMMi AAADXAN/WPIIAN 8ULP 
NAPHTHA 1» 131 130 129 
mnxun GAsouNt 111 191 190 197 
«QUIA* OASOUNf 141 114 119 149 
JIT KINOM Nf Hi 111 13f 139 
SAI OIL 121 111 121 121 
'Uli OIL  3.5 % S 74 n 72 N 
'Uli OIL   1.0 % S •0 77 

J 



*.    TWt HP mm INDUIT«Y 

o^wiï «îhU^^^ïïSy i; th.iMjor con.ua.r 
Europ.m r.fin.Jy cônîîruc?i^ ^IhUi x?,th4t ***r «*• 
whil« in  th« UNITED STATES  ¿S«*?** Wti  l2'U   %/y«**. 
dint *t only Ï to Î % ÍÍnuauJf^"1 CâP*City w"  •****" 

Th«  1973/1971+  criai«  M*A   ,•*- 
er.«t.d «ubstan?ill'o"?.^«cUv"^-' ?" ?on«^£tion 
•• construction progr«j£«^ÍÍÍÍ2/ P*5tlcul*rly  in tURCPE, 
abruptly halted.       * *lr«*dy under wty could  not b« 

th. UNITED STATES   («Ï^Îblïî.lO)! ^ *"*   *2   %   in 

îS^tf^îÎ'lhfJÎîSiî; rdiiX th.ir Production 
notably to îît UD híaSÍ^SÜ1 î**•* struct1^« «d 
•Ito diiulphîpiïJtiJHnîïî   -Ct conVir«ion uniti *nd 

J 
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COUNTRY THOülANO TOm/VtM 

WVM AMM1CA 
UNITO STATU 

MVTM AICttCA 

Vtf€ZUtLA 
MAZZL 
txxco 
NITHWUANOI ANTILL» 

«STOW tum* 
ITALY 
FRANC! 
WUT  QfftnANY 
UNITfO KINQOOn 

mma usr 
»AM 
KUWAIT 
SAUOI AHAtlA 

««ICA 

m ¡AST ASIA 
JAPAN 
S:\QA#O*€ 

MCtlMST COgNTitM 

USSR 

?•? it 

•01 100 

7% 
41 
41 
40 

MO 
MO 
100 
MO 

low m 
21S 200 
111 200 
114 000 
110 000 

til IM 
11 
30 
22 

100 
100 
700 

nm 
m m 
m 

41 
200 
•00 

MO m 
4ff QQQ 

*mm 

TAtlf   1.10 

CI   JAW.1177) 
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A§ tha major consumara - with th« «xcaption of *ht USSR - 
ara unabl« to maat thair own raquiramants, substantial 
¡S^ÏDAS 

CrUd* °}1 h*V* t0 b€ ¿raPOrt«d. WESTERN EUROPE 
*nd JAPAN ara particularly dapandant on imports, but so 
countr* ,0m* *Xt*nt *** 4l1 th* world»« non oil producing 

ït+ï?J1"^''  likm  r«fininf capacity, wart axpandad to 
match damand growth up to 1573. Th« voluma of shipbuilding 

tha resulting surplus capacity will not b« fully utilisad 
for soma tima to coma. **»*v» 

Thus at tha baginning of 1978 tha oil tankar flaat 

oîpo;:;nîo^ uh* Miíüon DWT»with * «ro,i *«*•* «wpi« or ovar lu o million DWT. 

Ï5ÎÎ ï*$ ì*l,d0 «hiP°wn«rs - apart from oil corapanias and 
Stat-ownad flaats  - oparating at axtramaly low transport 

Transport costs ara ganarally axpressad in tarma  of 
îassïî * *   (WS)'  WhiCh corrt»P°nd«  to  20,000  DWT 

Tha AFRA  (Avaraga Fraight Rata Assassmant)  rata quotad 
in spacialist publications giva« an avaraga cruda 
transport cost at  any ona momant and by tankar 3iza, 
axprassad as  a parcantage of Worldscala.   Currant rata« 

(*rr r/ï'°ï?Brn t4bl* 1<1: *   Pr«s^t spot pricaa  on 
of l M î^n;0Ut,%*re Very iow ind##d * ws 3S   ¿n tha casa 
Ss uu s ¡li AFRX     

over      ,00° DWT> " oppoi,<l t0 

snUî î5*î!P°ÏÏrCSfmî5»ïhicï in  197° *ccountad for almost 50  % of tha CIF EUROPE prica of PERSIAN GULF cruda now 

îî5ïïVnt    y ,om# 310 u *of CIF >vic% on th# •«• 
In 1967 clôtura of tha SUEZ CANAL lad to a m*jor incraa.a 
in tankar sixa, tha largatt now baing around $00,000 S"! 

Tha voluma of and product transport is much smallar and 

UNITED STAiES, island to island in JAPAN, for «xampla. 
Vassal« usad ara of 20 to 30,000 DWT tira.   •*•»?*•• 
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TAtil   1.11 

QUOTATION •  AMU   lffl 

HOW - 24001 OUT 

ifl ^ UFI 

mourn mm 112.1 
21000  - 44119 OWT 

L*m mm 1 M.4 
41000 - 70000 OWT 

2 11.t 
•0000 - Iltttt OWT 

VLCC 44,1 
100000 - 31 »HI OWT 
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t.    Ntrtltija product etAttf*M1t« 

I.    Cruet til  iw##11ti 

-i 



HfVMttfCTIMI 

Rí"iíTe;5ri1:u:.p?^,cr,u*!'tion ,liur" <in t9n,) 

LPG 20 000 
Gatolints SGO 000 
Ktrottnt 250 000 
Jtt futi 70 000 
Diteti oil 710 000 
Futi oil S20 000 
Asphalt SO 000 
Lubt oils 75 ooo 
TOTAL 2 225 000 

Tht total i«ck of past consumption statistici for tht 
country «s a whole combinas with th« troubled statt 
of the country in rtctnt yaars to make any study of 
xuturt consumption trtnds vtry difficult. In this 

!:ïïîî10n n0v* 0f ^e cl*S8ic consumption fortcasting 
î ÎÎ Í* ^an b* *PPlled : statistical and econometric 
mtthods depend upon analysis of sets Toast consumpnon 
Hgurês, either overall or for each of the main 
?!T0?ü!t!> analytical «tthod« require in-depth knowledge 
of the ma:or consuming sectors and their likely 
development, e.g. the vehicle population (in relation 
to gasoline consumption) or the development of tltctric 

^ÜÍTo?!?'1^10" (in.the cas« of fuô1 Qil  "*•<* in power stations) ; comparative methnH« atttmpt to describe future 
dtv.lopm.nt on *he basis of tr.nds in other, economically^ 
ilï°^g#* countri«. *nd thtrt art vtry few suitable 
models for comparison with ptrhaps the exception of 
growth in some Europtan countrits afttr tht Stcond World 

lili lllÍl¿í  *!!• ï1«*"««" Pttroltum products marktt 
Shiìh ÏÎÏ Í T K# b*"d ?n * I«««*! macrotconomic approach, 
bï eSn2ÎS^SÎy * *PProxim*tiv« » "suit, obtaintd shSulS ' 
ïîiiï i.«?  «<**«• of magniturt, in vitw of th. 
largt numbtr of hypothtsts stltcttd. 

-»* 
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To tht uncertainties as to petroleum product consumption 
development trt added those in the matter of crude oil 
supplies. 

While local production prospects  appear 
possible *t this stag«  to g«t an  «xact 
quantities, grades or wh«n th« various 
fields will start to b« worked. Use of 
s«tms mor« or l«ss inevitable) particul 
findings as to futur« Vietnamese crud« 
indicate that it is lik«ly to b« unsuit 
market but would on th« other hand -und 
conditions- b« readily «xportabl« to ma 
countries. 

good,  it  is  not 
idea as to 
potential oil 

importad crudes 
arly sine« first 
oil quality 
•d to th« domestic 
er certain 
jor consuming 
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*•   OTttUtfft MoeocT cofítimtriow 

1.1.    IttfMV MOOUCTS 

'•'•'•    WIAtl UTIMAT1 

AnSfj «valuAtion of tha data supplied bv PETROVIETNAM 
-which in f*ct rsprasant planning objâctivas- h*i 
to oa basad on domastic anargy consumption. 

«)    According to BEICI?»s information, prasant 
anargy consumption in VIETNAM can ba gaugad at 
•orna 7.5 million tons coal équivalant, brokan 
down as follows   : 

Wl ICE 
Elaciricity (hydro-alactricity)500,000,000 kWh        0.12 
CotX u.OO 
011 2,225,000 tens       3.30 

7.50 

Total coal production is astimatad at about 
s million tons, of which 1 million art axportad 
-principally to JAPAN. •«porxaa 

Assuming tha following corralation  : 

1 ton oil tquivalant  t  1.5  ton coal «quivalant, 

prasant consumption is  in tha ordar of 105 km OE 
par capita. * 

• J A comparison was mada with othar countrias  in 
tha ragion.  On tha assumption  (ganarally confirmad) 
that anargy consumption par capita can ba linkad 
to par capita incoma, thtra appaars a ranga 
V   5í2JÍ?Ích th* 1980  •ntrty consumption lavai 
2 00 USI/      i*" b" •,tim*t*d»  takini Scorna to ba 

i 
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O 

the table 
.SSrfSW "5îeï-'?îi«r «.»« « •n«rgy coniûm^T;rFV ""«•> «now giv. «n 

«L.ticity tr«nd mor. î* Ï * ***""*'incom. 

Suo^. „thod o« jiv, only „ ipproxiMt. „««i 

7«7 million TOE 
or    11.6 million TCE 

broken down 4a followt   : 

El.ctricity 0.i million TCI 
0041 6.0 
0il 5.5 

P«trol.um prïïuct SoMuÌ£ìì«ì*inf «?Port**» 

* million TOE. miiii°n TCE,  i...   3.3 to 

ton« total  oroduc?s  înd  ? ? m?íí-h "'2  miUion 

•nergy orodC:c^s   f.^fnï-       Z^1110" ton* 0' *r« formas? («xclu^ng  lub. oil,  and «ph*lt,) 

frowth of 10   i  » Fuau ro *n *v«r*g« rate of 
îttîïuiî il m,.p-'r-o4nn.nïï;Jhi' «*'««ti». ?;«, 

Uk.ly to ¿od««."ï"i eoîiîj. ïiriou» f*«°r» 
product =o„.unp"0n;

h:,oñrt^s:?,troi*um 

hug. invMtm.nt. hIvïPîi ï.^r;10?"*" •»* 
»••n. of tPântDort «îrf  .»        tó* t0 *»P*ov« 
fini.h.d produce r*" c»P«ciíi« ior 

1 
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.    Loe»! raquiraaanta will b« satisfied bv 
iîKEï^V0 19l3,/19i*  •«< thit i.   not *n 
incantivi for accalarating consumption growth. 

wïrîïl  SÜ22?* 0f th* ,tu<jy» f«tur« trands  in 
SÏÏÏ hi £!S°Îî;m ,n#rgy ?^oduct coniumption 
followî      P n tW° íimits d«iinad  as 

ilttffisffifooo1- °n-th* bA,is of tht 1977 an 

tha  1980 markat (4,000,000 t) will  lJ t! I 

ïîtîhhihl* ië high coraP*r«<* to growth in naifhbounng countrias)   ; 

S¡2 a„ìow*r li")it wh¿=h on tha 1977  markat d,    *"0wf" valu, of tha 1930 markat       ' 
C3.300.O00 t) will laad  to a futura •stimai 
rîîî^Lî,10 î •?"«•!.fowth rata  (Si .*•- 
£2nH*^ ï r4t:,in naighbouring countriaa would ba about  10  to  12   % ). 

Kaaping in mind tht pravious  cons id«- 

raaliiti P figurt* *PPeAr tha *ost 

arations on 
a«   in 

Enargy products 
cansunption 

(in ton«) 

1977 1980 1985 

2,070,000 3,300,000      5,300,000 

»•,000,000      3,000,000 

J 



TAttI 2.1 

1NM*Y  CÛNIUMPTION 

(KO   OD 
Patrolaum¡ 

1974 1977 oroduct«   | 
•hart- 
1974 

VISTNAM 10! 45 

THAILANO 200 230 96 

INDONESIA 80 100 91 

MALAYSIA 310 91 

PAKISTAN 130 37 

INDIA 135 24 

lUHMA 37 91 

BANGLADESH 20 35 

PHILIPPINES 230 250 95 

CHIMA 430 

SHI   LANKA 94 94 

Ùomêêtio aonêumption including bunker 
in rtfintriêê and fUldê txoludtd.   . ».   Internai oon§umption 

1,000 kWh  * 0.12! TCE 

Î  TOM M  US TCE 

l 
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Tabi« 2.2 shows,  «longsid« Plan objectives for  139 0 
and   1985,  BEICIP's consumption estimates for   the 
main petroleum products. 

Th«  lack of any data on th« major  consumer  sectors 
m«ans that these  estimates  cannot  be croperlv 
backed up   ; th«y are based on develooments   in 
neighbouring or mor« or less comparable countri«s 
and  should b« vi«w«d as only preliminary. 

•   4££ 

Pr«s«nt consumption  is  low and will probably be 
•low to grow until local production gets  und«r 
way. Th« following tonnag«« may b« assumed   : 

35,000  tons  in   1930 
and 70,00 0 tons  by   198 5, 

•    0<uol-¿rt¿¿ 

ïv VÍ!W„0Í for««««*kl« vehicle  population  growth 
uh« 1980 Plan target, though on th« optimistic 
«id«,  seems reasonable.  There  is nothing,   however, 
to support the  193 5  figure  }  an 8 % growth rate 
will be assumed for  th« 1980-1985 period. 

The 198 0  Plan  figure seems  slightly optimistic, 
although development of this  domestic product is 
governed mainly by State pricing policy.   The 
13 8 0-193 5 growth rate will be  taken as 10   %. 

On account of the gradual renewal of external 
^n1^8 *nd  the building up of internal   services, 
a 20 % growth rate will be assumed up to   1980 
followed by  12  %  from 198 0  to   198 5 - much  higher 
than present growth rates in most other countries. 

«•i i i    I 



Sí'iíí °U ?#m*n? fovth fro« now on ii v«rv h«rd 
I«»£i!!!Yin?* U «••«•«• th. country'. 

¿lîîS JíüÜSTÍ: Up.t0  198° ««t growth üí¿l.«.«»sum«d,  taking into  «¡count th« 
î/t^ih1;? 5r°«r"ln« "Vh*  pr.,.nt low l.v.l  , 

I «p«t¡S     d4t* * rit* °f 4b0ut  " » <•« »• 

• '   'utt oil 

Fu«l oil comumption will of cour.« d.o.nrt • .>,« 
IjnjPgy policy pur.u.d prior « t". r.fîîîrV th* 

íoíTÍ*^' r?r in»t»n<!«. lner.M«d coil production 
could grwtly r*luc. th. n.«d for for.ign curríñSy 

| ÏSÏÎÏrTïnoi.'foTSi^.ï'oïÎ" " <*" « 
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PKOOUCTI 

LPG 

GASOLINES 

KEROSENE 

JET FUEL 

OIESEL OIL 

PUtL OIL 

TOTAL 

HILI  2.2. 

ItTIMATIO DIMANO  STUUCTU«! 

PPfSENT 
CONSUMPTION 

20 000 

300 000 

250 000 

70 000 

710 000 

S20 000 

2 070 000 

1910 
PLAN      MICIP 

SO 000 

850 000 

400 000 

180 000 

1 500 000 

1 150 000 

3 310 000 

35 000 

600 000 

345 000 

120 000 

1 300 000 

900 000 

3 300 000 

PLAU 
1915 

101 000 

1 320 000 

916 000 

367 000 

3 800 000 

2 700 000 

8EICIP 

70 00O 

670 000 

550 000 

210 OOO 

2 100 000 

1 500 000 

9 712 000   5 300 000 



1.1.    »ON-IM »Gy MOOUCTS 

iUlf   OIL   COHfUUWTJ^ 

rob!0ÍÍ¿ ííírí *nd
J
dtm*n<í «rowth can b« coapartd 

ÎSvSÎÎ *í    Ì ftm«nd. Analysis of tht 197? figurts rtvtals tht following breakdown  : *•«*-•• 

500,000  t or       675,000*» 

710,000 t or      8*5,000*» 

Gasolins consumption 

Di«s«l oil coniumption 

Combinad gasolin« • 
di«s«l oil consumption 1,520  ÛÛ0«»3 

Lubt oil consumption 75,0 00 t or        8 3,000** 

Engin« oil consumption  (60 \) ¡0 QQO^J 

diihi^i'i-ii * hlIï T*ti0' P*rticularlí line. 
ïnî !ì * *n ** b,in«  •nt¿r«ly «ngin« futi, 
¡i?h ï*î;î^tri,tiC ?f ân •^•rlyyv.hiclt population with a high proportion of trucks to  light vthiclts. 

•lííwhífür* C*n b# comP*rtd to th0»« obtaintd 

NIGERIA 
MOROCCO 

FRANCE 

2.3 

1.9 

1.5   d«« figurts   1 and 2). 

Îï.ïîf 0f th* obJ«<=tivt«  for   198 5,   not only do 
hîï tut t iM ?1

11«^«««Ption fortca.t. „am too high but lub« oil fortcasts «van mora to. 

SbïîiSS :985 °bjtCtivM  tht '«"owing figurts  art 

Gasolins 
Ditstl oil 

TOTAL 

1,320,000  tons  or  i,735,000«J 

3,600,000  tons  or u,235,000*» 

6,070,000m» 

Lub« oils 321,000  tons or       360,000*» 
Engin« oils   (60 %) 215,000*» 

i.«.   in  1/100  1   !   3.5 

i 



consumption ratio    in  1/1 on   i     v   • •in" oli 
•?  6     «     •       r*ri°'  in  1/IJO   1, being at most about 

UO.OoJmJ  or,  whan conv«rtad   into  iubt oils, 
r*pr««nt^%?r   183  :3°m>  "»«»«i that  th« shar« 

| io?" €ngln' °    S  rem*ins *round  50  %  of tha 

« 5líír*-nMrom *n *v«r*i«  «stimata of  3   3 00  0 00   tons 

I 
I 
I 
I 
I 
I 
I 
| giving « total of 75,000 ton. 

IIÍkinÍS
ín^,ÍSt€nt With th*  1977 fiiur«.   (30,000  tons) taking into account othar usas for asphalts. 

ISr^JoTÍÍ lì 198.° fÄy,b< ••**•«•<!, on th. basis or  is ,ooo km of asphaltad roadway, thus   : 

I Rintanane« 18,000  x  2.St *5,000 
Resurfacing i,800  x  15  • 27,000 
Construction  1,000/  1,500   „   30  t  30,000/^,000 

• 102,000/117,000 

r 

ï?îî?dJ°L;,pî*^ Sh0U^d *lao b* «•••••<! in th« i-ght of potential raquiramants, mainly for road 
3!tîiîîdniUfî• «odtrniiftion. Giv.n th« lack of 
mil! Ì!*ì ? *tl02 *n xniti41 «stimata will b« 
made on th« basis of standard road requirements! 

Maintenance 2.S tons of asphalt ?«r km 

Resurfacing      15.0 tons of asphalt par km 

Construction    30.0 tons of asphalt par km. 

Taking th« total roadway suitabl« for motor v«hicl«s 
«ill IT   "°   °00   *»•   °f   WhÌCh   15   000   kjR   „. G 

*sph*lted, präsent requirements would thus b«  : 

Maintananca 15 000  x  2.5    «  37,500 

Resurfacing  (10%)  1 500   «  15      «  22,500 

Construction 500  x   30       «   15,000 



so. 

i.«,   «bout  110,000/125,000 ton«  taking other ut«. 
thîS ìhìTlk^"/^" «•• •ubitïntially io¡«r 
ïïîî    ï?i    ?ont*ln;d  in th« Pl*n obj«ctiv«s -160   000 
of îom« 2#soStî2r«5igUr; V0U}d  ^^ tht instruction 
oni-íS?!*-       J.*• ?f *sPhalt«d road  p«r y«ar,  a vary optimistic objective). y 

A similar operation  in respect  of th« year  198 5 
•Muming  25,000  km of asphílted ro*d by ìhiì d¡i« 
i?n ?nS/?nnmnnímum *8Ph4lt consumption at th« 
180,000/200,000  ton« l«v«l rather than th«  380,000 
ton«  for«ca*t in th« Plan. ' 

c)     WtOCHtMCAL  FEiOSTÛCKS 

ÎÎM£?ÎUCt- ¿nvolv0d -aphtha and fu«l oil- ar« not, 
ÎSÎSÎ Vïî**1?1*   ,n*rgy ?ro^ctt.   How«v«r,  it 
ÎKî£î tîfflCUlt ât this st**« t0 "certain 
«îîïïîî-       y *re t0 b€ Produc«d  i" «ddition to 
ovïïîîïî!! PMvioufly m«ntion«d.   In order to avoid 
till Îî* the refinerv bv r-°o much,  it is assum«d 
that requirements  for petrochemicals  and fertilizers 
do not mean increasing the refinery capacity bevond 
?::SÍLPí:0<iU?Í:

1
reqUÍrem€nts-   Con.«qu«ntî"  thïïî 

îlAttl l?i?m?të.or ?°re Prob*bly from surplus« 
îchîmî relative  inadequacy of the refiíing 

I 
r 
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CONSOMMATION D'HUILES MOTEURS 
«OMflAMia A LA CONSOMMATION Ol OAfUtUflANTS 

liti*« 
1    _ 
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31. 

ÉVOLUTION COMPARÉE DES INDICES 
OWILOPMMINT OU PARO AUTOMOBILI 

.  •** Wl M IIM 

FI tur« 2.3 
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TâêCt    t.l. 

WÜMT PtüPiCTt PO* HT HOL! UN PftOOUCTI  IN VIlTNttl 
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I.*.    HiieiMl IMAKOOWN 

Th«r« it A lack of dat* for tht «valuation of A 
regional petroleum product coneumption breakdown. 

Mfîîî?î1Vt 5r#**down h« bwn made from the optimal 
li 'i""*. Paction P*ttern, with th« sol « objetive 
of defining shipping  facilities   (see chapter  3) 

Í 



3U. 

2.    CHUM Oit SUPPLII! 

The data presently available  is  not sufficient to define 
with accuracy the quality and  quantity of Vietnamese crude 
oil that could be refined. 

Although there are many indications that  local production 
could be rapidly developed and might: even exceed domestic 
requirements,  the use of imported crude oils  cannot a prior: 
be ruled out. 

•   LOCAI ctuve OILS 

The data supplied by PETROVIETNAM shows  that future 
Vietnamese crude oils will  be similar  in kind to other 
crude oils now produced in this area - paraffinie and, 
particularly  in the residues,  low in sulphur -  the 
commonest of these being MINAS crude   (Indonesia), the 
main characteristics of which are shown  in table 2.w. 
and figure2.^ where MINAS  crude is compared with  a 
number of samples taken from Vietnamese fields under 
unknown conditions. 

It was originally intended to  situate the representative 
future Vietnamese crude oil between two  limits,  one to 
be MINAS and the other LIGHT  SERIA  (Erunei). 

LIGHT SERIA crude oil is  a light crude very well 
suited suited to the Vietnamese market.  This quality 
is unfortunately not very  common in South East ASIA.   So 
LIGHT SERIA constitutes an over-favourable hypothesis 
but one which  should nevertheless be considered   in 
making the ultimate choice of refining scheme.   It seems 
that Vietnamese crude oil quality will probably be much 
closer to MINAS  than to LIGHT SERIA. 

aw? wiH 
Vietnamese 

therefore be taken as typical of future 
crude oil quality. 

I 
f J. 
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35. 

imnrtp PUPI oui 

There are many vtlid reasons for importing crude oil, 
for example : 

1. 

2. 

3. 

4. 

Local  production may b«  insufficient  in 
quantity 

Local  crude may not  be of an appropriate quality, 
and mav  in addition require too high investments and may  in additioi 

It may prove more economical to refine imported 
crude oil rather than a Vietnamese crude which 
could be valorised on the export market 

Certain derivatives  such as asphalts  and  lube 
bases  are better obtained from other types of 
crude more appropriate than those commonly found 
in South Asia,  e.g.   MINA. 

The commonest crude oils and those most easily 
available for importation are the MIDDLE EAST crudes 
(from SAUDI ARABIA,  IRAN or IRAQ) which vary betwean 
35 and   30° API.   In addition,  Russian crudes may also 
be available. 

MIDDLE  EAST oil    producers  are at  the moment  trying 
to increase sales of heavy crudes by supplying these 
along with  light crudes.  As a result  31° API will be 
more easily obtained than 3^° API.  This situation 
could,  however, be counteracted by the availability 
of 34°  API  Russian crude with a sulphur content 
of around   1.5 %. 

The imported crude quality  taken as average will b« 
ARABIAN LIGHT   (33.7°  API,   1."  "   ~v      '"   ""  
terlstics of which are shown 

7 % S), the main charac- 
in T«bit 2.H and figure 2. 

J: 
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FIGURE   2.k 
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This chapter contains  tht market, technical and economic 
aata and hypotheses which will serve AS  A basis for 
determining the various refining structures  to meet 
domestic demand  and  for choosing the most Acorooriate 
solution  in view of  VIETNAM'S requirements and potential, 
it therefore deserves very careful study before anv 
decision is  taken. 3 

The need for a well-defined approach to the problem of 
refining in a country like VIETNAM where there remain 
many unknows with regard to the market  and raw materials, 
rasans that basic decisions have to be taken in respect of 

Processing capacity 

Optimum production structure 

.    Crude oil supplies. 

These will be discussed in turn before entering into 
technical and economic aspects of the refining study. 

Note that  the   paragraph 5  entitled "Economia Data" 
will relate -with one or two specific exceptions- to all 
parts of the complex  (fertilizers, petrochemicals, etc.). 

i 



39. 

1. PRODUCTION »IAHT CAPACITY 

nÎÏÏuUJ1*"! c*P*ci^y.should be designed so as to allow 
production to expand m harmony with consumption trends. 

Figure 3.1 shows, on the one hand BElCIP's estimate of 
hîîdiy*Pnumhfî ^»^P^01? development and, on the other 
nana, a number of production growth curves such that 
consumer requirements can be met with a minimum of 
surpluses or deficiencies. 

Several points must be emphasized : 

. Existing production capacity i3 nil, although 
consumption is sufficiently high to justify a plant. 
Bearmg m mind implementation schedules, a first 
refinery could not be expected to start-uo before 
early 193 3 at the soonest. By then demand'will 
have reached somewhere between i*.3 and 5 million tons. 
Minimum capacity of the first refinery must, therefore 
not be^too much in excess of demand. Taking the 
lower consumption curve to be the most reasonable, i* 

results that capacity should not exceed 6 million tons." 

' !LSüC0?d rtfinery will have to be implemented a few 
ï!^ï :*    A reasonable plan for the second refinery 
could be^capacity similar to that of the first but 
with an interval of some 3 to 5 years. 

' ÏLÎÏÎ caPacity of the first is 5 million tons, the 
second cannot be above k  million if it is implemented 
four years later, otherwise there will be from the 

curved*1•1"8 *n *XC€is 0V€r th€ h**hest consumption 

. The most reasonable plan therefore seems to be 5 million 
ton; capacity by early 198 3 to be followed early i¿lli0n 

ÍÍÍÍ\ft/;0th;; 0f iJentic*1 si"- It will always Se possible to adjust the second capacity in order to 
match later market developments, whereas this would not 
be so easy if an over-high initial capacity is installed 

i 
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Finally,  th« first refinery could have  to produce 
asphalt and also feedstocks  for the fertilizer complex, 
To meet expected demand  in  1985 an output  of  around 
18 0,0 00  tons of road  surfacing asphalt  per year could 
&• planned.  The fertilizer complex will  require some 
300,000  tons of naphtha or fuel oil, depending on 
the ammonia manufacturing scheme adopted. 

The first refinery will thus  involve two possibilities   : 

Satisfaction of petroleum-based domestic  energy 
requirements - capacity  5,000,000  tons/year 

.    As above plus asphalt  and fertilizer feedstock. 

Considering that local or  imported crude oils  are r.ot 
very well adapted to the demand pattern of  VIETNAM, it 
does not  seem advisable to increase the refining capacity 
only to cope with asphalt and fertilizer requirements 
and finally a design capacity of 5,000,000   tons/year 
will be retained for the refinery. 

Asphalt  production will or.lv be considered  as  a conse- 
quence of the  selected scheme   (if this scheme  includes 
a vacuum distillation and  if adeouate crude  oil   is 
available)  and  it will not be studied further  at  this 
stage of  the study. 

In view of the investment  involved it would  seem advisable 
to postpone lube oil production,  integrating  it   into 
the second refinery. 

With total  lube oil demand being  150/165  0C0   tons 
198 5,  production of some 2 0 Î00 

in 
tons/yr can  be  planned 

for start-up  in  193? so as  to perfectly match   19 9C market 
requirements,  taking into  account the problem of 
additives  and remembering  that  net all*bases   can be 
produced  on the site  (naphthenic bases for   instance). A 
second asphalt plant could also be added,   in view of the 
road network extension progammme. 
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1.    MOÜCTIOW ITHÜCTUÄI 

I 
I 
I 
I 
I 
I 
I 
I 
• Starting from the selected capacity of   5000000 tons/vear 
I and from BEICIP>estimates regarding the  consumption 

pattern, an optimal  production structure has been 
established as shown  in table 3.1, assumin« as an 

t.i.     OVIRALL PRODUCTION  STRUCTUKI 

The structure of production should reflect as faith- 
ruiiy as possible that of consumption.   However, this 
principle may not be  an economic optimum,   if for 
instance extremely high investments are required or if 
•urpluses can be sufficiently valorized  on the export 

established as shown  m table 3.1, assuming as an 
initial hypothesis 5% refinery fuel and   losses - this 
figure m fact varies  depending on the  production 
scheme. 

i 
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TAill   1.1 

OPTIMAL PROOUCTION ITRUCTUM 

% wt lO^snt 

LPG 1.2 10 

SASQLINI 15.4 770 

KWQtfNC I.I 490 

JfT PUH 3.1 191 

oimi OIL 91.7 1131 

FUI L OIL 21.0 1400 

FUIL • LOSS« S.O 210 

TOTAL 100.0 1000 

«•3. 
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t.î.     »TIHATEO HEQIONAL  HCAKDOWN 

PETROVIETNAM have worked  out an estimated  breakdown 
region by region for  198 5,  based on en overall demand 
growth prediction which  seems vary optimistic,   laading 
to  a breakdown between North and South of ¿+5/5 5  for 
overall  consumption  and   *• C / 5 0  in the case  of fuel oil. 

In view of the North's   energy resources   (coal and 
hydro  electricity)   and  the balance which   should be 
achieved between North  and South - population levels 
being  similar - the share of the total  taken by the 
South  should perhaps  therefore be larger. 

For  the purposes of this   study and particularly in 
order  to assess refinery  shipping facilities,  an estimate 
has  been made of regional demand breakdown covering 
the first years of operation  (prior to start-up of a 
second refinery in  the  South)   taking the North/South 
breakdown to be 40/60.   Table3.2 shows  the destination 
or  products by region,   assuming the refinery to 
supply all requirements. 

PIJTKI8Ü7IQN A8EAS  WITH  VUPATCHIHG CEHTERS 

Keg-ton   Í      Northern provinces except HAIPHONG and 
QUANG NINH 
Receiving point   :  HANOI 

leg-ton   I       QUANG NINH  •   HAIPHONG 
Receiving point   :  HAIPHONG 

%t%lon  $      THAN HOA 
Receiving point   : THAN HOA 

U$4.on 4      NGHE TINH 
Receiving point   :  VINH 

itilon  S      DANANG   (BINH TRI THIEN, QUANG  NAM,  NGHIA BINH, 
GIÀ LAI,   CONG  TUM) rj 
Receiving point   :  DANANG 

Uglon  6      DAC LAC,   PHU     KHANH, LAM DONG,  THUNA HAI 
Receiving point   :  NHA TRANG 

Kef ¿on  f      Southern provinces 
Receiving point  :  HO CHI    MINH City 
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MYPOTWIItl 

I 
I 
I 
I 
I 
IîîîfîUîfÎ fnd •c°noiaic calculât long ere using the roilowing hypotheses   s 

• .    Hatertal balance are expressed in metric tons 

.    Yearly rate for plants  s  8QUO hours or 330 stream days 

F    I *    P1* «tream factor of the various processine units r !• taken it 10 0  % from the start-up 

• .    All economic figures are expressed in USI mid 197S, 
• assuming the following exchange rate   :   1 USI • 3.21 Dongs 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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*7. 

4.1. 
CHARACTERISTICS  OF MOOUCTS ANO SPECIFICATION 

tion«. products must meet certain sSecifici- 

iSrApp«nîLi0.nS   Pr0P0Sed by  PE•VIET»AM are presented 

Some  specifications are  either inappropriate in th. 
Vietnamese context or too rigorous  in viîî «f Jul 

in the refinery.   It therefore seems  desirable to     ***** 

ffis/Sc-sss %£:¿• >«*, «is*' Sta 

ïïpSui%;.ïi;;i °•£??*nvnd *ut*n« • how«-«., th. ¿a EF¥» -l~ -täi-^s rF> 
i?5 ^HäI; sir-» to zs   s for «xampl« in FRANCE. =ppo»«a 

"íoiís'í?;: pr;s°;; t5" this ^^n^uon s. 

I 
I 
I 
I 
I 

QASQLÎHE 

Most of the gasoline produced ha. a low octane number. 

MON 72 
MON 76 
RON  93 

AVIATION 

TOTAL 

% wt 
<+o 

53 

5 

100 

308 

408 

39 

•MB 

770 

Iïî*thTî* ***,olin« gr*dea will comply with the •». 
2iíí??w?rp-qulr-d with th« «xception íf ïhî    P#" distillation specification  •   in<w;i  v.ní . *0°C minimum. "lc*^°n  •   initial boiling point   (IBP) 

'J 
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Tht three trades muit meet the vapour pressure 
•pacification  (400 to 500 mm hg). 

lllî.10J/U0  fï1?*1?" could b* Produced only by means of an alkyl-tion unit,  but this  is not reaso- 
nable in view of the small quantity of fuel to be 
produced.  Aviation gasoline produced will be F2   70 
grade. 

JQLViHTS 

?hiü€?íi??Í?UCíi2n vìlì not bt di»^«»«J in detail in this initial  study.  Solvents will be assumed to be 
í;üüí?í;!UreVr0? the Ä*801*• Pool *nd included under gasoline production. 

JIT Füll 

Two grades are to be 

TCI 
JP4 

produced 

\ wt 

70 
30 

TOT A L 100 

XO^ons 

135 
80 

195 

Îïd^î.????.;? TC1 3#?/utl» »««inf the flash point 
ÎÎ7 2,ÌÌÌÌ*tl0n specifications   (initial boilinï 
lfisSi S«i ?,m*xi?um înd  10  * vapourised at maximum 
hlL?,\,    UH   imply addin* USht  *nd h«*vy  light and 
Ï2Î LîaSOlln! t0 the k«r°sene cut.   This  grade does 
iîin ÎI!ii°?d t0 thf r?comm«^ed by the IATA which 
char¡c?:?is?ÍcsS? WhlCh hM  the followi*« m*i* 

.    Specific gravity  <60°F/60<»F)  between 0.775  and 0.830 

.    Viicosity CS  <-30°F) maximum 15 

.    Flash point °C between 38  and 66 

.    Diitillation  j  101 evaporated at maximum 20u«c 
50 I evaporated at maximum 232°C 

.    Freezing point        »c maximum - 50 

.    Aromatici % volume maximum 20 

•4 
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.    Smoke point    mm minimum 25» 

.    Sulphur content maximum 0.2 

nSMCE)Ah«i;Ìi°n^£u*1   (JP1  in tmh*  U'S-A«   *nd TRO   in 
thîn ¥ri     ! «¿vantage of being much less volatil« 
than TCI,  hence less  dangerous  to  handle. 

On the other hand,   in the case of  T°l arad« c*f- 
.pecification gasolina can be added!  if avìil¡bla in 
tua ÍSnl0f.?fS?lin# pocl »"'Plus.   Production of the two types will be compared at a  later stage. 

KjROSENE 

lìti tÏSÎrîn.Pî2<?UC^  is.ufu*ny destined for dome.tic 
(2 0 ;iS?!n¿íg th^  in mind the smoke P°int soecification 
di«r?í?Í?^) coul5.Probably be reduced if the direct 
?;!?• 11*tl0n cut did  not reach this  level.  The ¡ama 
ÎKiSïn^ J"6 îUlphur COntent which «iî    be îarîîîy determined by the crude oil orocessed,  so that for I M. 
purpose desulphurisation should  n" be ^c.starj? 

»»Ml gm 

Three grades are to be produced   : 

% wt 

Type 1    CI H5 75 

Type 2 CI 50 10 

Low speed type DO 15 

TOTAL   10 3        l 335 

th! ÎÏÎ£h«î ?ont-n*  »Pacifications required   (0.2   %   in tne caaa of types  1 and 2 *nd n  <;   #«. t« !      ï in 

too much of thS crudî oi    *2al h. f£ the   ï^r^ 
Äf.KÄ t* iS  ?nlA t&  ÎnVSieseTsutphur 
phÏÏÎÎÎtïSS    it ÎK

S
° Ì0W' With0ut  P*«"»in*ry desSl- 

£aw ÎÎZ    I Ï    ther«f°re seems more reasonable not  to 
adopt too strict a standard until  crude oil auilitie. 
«• known.   Note that   international  standards^ 
usually somewhere between 0.5 and   0.7  % or higher. 

* or 20 if nafhtJMlene content is bmlo* J 

10 1  tons 

1 375 

185 

275 
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mum 
Thr«« grades are to be produced  : 

% wt 10'tons 
Typ«  1 70 
Typ«  2 15 

Typ«   3 1S 

TOTAL 10 Q moo 

5Snî5îi-CÎÎ! £f dit?*ls» th« samt remark as to  sulphur 
?ïï      î ! *PPli«d to fuel oil   :   it is  implied that 
1% ?;1??ur crudt oiis ar«to *>• pressa*, shoiîd ¿hî; not D« th« cas«,  such a r«quir«m«nt would n«c«ssitat« 
c5î.îS::"KiCti0n 0f-fU61 0il <*«ulphuri.ation "iti iith considerable extra inv«stm«nt. 

H«r« again it  is wis«r to avoid ••tting ut> so«cification« 
^¡cesíSd' ÍS  knCWn °f the CrUd* o" typïPtSPSS 

Attention should also be drawn  to the pour point so«ci- 
fioation -  21,  20  and 25*C for the thríe typ2Í r«ïp2" 
ïfthï ¡nïSîC5^?îy Creat€ some.Probl«ms for th« refin.r 
TÍ<! !    •      0lls  ar* not Particularly well suited. 
This requirement too may be cancelled though only in 
ou      S,«/! «.not all consumers  have thïir own fu«l 
oil storag« h«atmg facilities. 

5ï2*?wiÎ fP«cificâlly required,   it could be advisable 
for the future to reduce the number of grades  of 
products  and particularly for gasoline and diesel o*l 
(only two   .  This to reduce investment for storage and 
distribution svst«m. * 
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«.t.    If'INIItt FACILITICI 

Included in th« refining facilititi tra  : 

1. Procaas units 

2. Utility and ganaral  faciliti«« 

3. Raw material and finishad product storage. 

t?K íitad^in SKÏ?*? con9^^ •"• tha  installations xo oa aitad      m principi« - within th« rafinary limita. 

íuí'broíHürS;:11 thAt tht difftr#nt '«^"*— 

Tht rafining part of tha complax also includat  : 

*.    Cruda oil d.livary faciliti« 

5. Product shipping facilitiaa   (s«a) 

6. A finiahad product pip«lina to HANOI. 

Itamt  1 to 5 will b« incorporatad into th« fii.rn^ 

Tha main units ara  : 

" d3tííu?ÍSnf1",1U4tl0B  Und >0Mi"* v««*» 
. Gai traatmant uniti 

. Convaraion unita 

. Rafining unita. 

t 
TT» 

I 
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Atmospheric  distillation 

Atmospheric distillation is a means  of obtainina 
* rang« of cuts from crude oil by distillation ft 
mor«  or lass  atmospheric  pressure.   isrili*^on at 

If nacassary heavy ends  will be specially denied 
TÎÏ/ÎÎÎÎ 

t0 °fctai-   CUtS   f0r ^^king  or hydrogénation 
(îî rî uîrJP:r?tl0n Wi^ tdkt PUce  in • vacuum 
crackin t0 *V°ld Prera*tur«»   uncontrolled 

According to requirements,  specifications to ba ma* 
and cruda oil quality  itself,  the cuts obtained 
will ba either used as   such in blends or processed 
in conversion or refining units. 

Conversion   units 

lî!!!«.*3"* U!9d t0 alt*r th« hydrocarbon molecule 
¡ÏÏÏS E! o£

1
ctrïain cut» in ordar to match require- ments  more closely. -*-**• 

ïïî.£°ll0wirg units  are  in<=luded in  the various scnemes 

.    Catalytic reforming  (see Appendix    5 )  in which 
ïîïîig      run.I**olmas are converted into high 
octane gasoline components. * 

* ê;iièy5^ric^s.(see Appendix    5 )in which 
Heavy IistilTates  fron atmospheric  and  particu- 
larly vacuum distillation are converted -o  Mah 
octane gasoline and  distillates. * 

• IV^gcraçkini  (see Appendix   5 )   -   high pressure 
tlìlìini i"  -5* ?resenc! of hydrogen, a means of 
XlS      2g Vlde ranS« or  straight  run cuts   in 
2 SSL!0 0bta^ high grade distillates or gasolines 
2p«ïi5î? pr0duction unit is required for this 
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*    Í8ÉÍ§f«íit!.*Spín<lix 5  }  • hi*h ••verity thermal «••cKIng, uitd to convert atmospheric or vacuum 
residua into lighttr products such as gasolinas, 
distillates and coke. 

.    Visbreak^ng (see Appendix  5  )  -  less severe 
thermal cracking designed  either to reduce the 
viscosity of residue or to crack the latter 
partially and obtain distillate. 

Refining  uniti 

The function of these is to process cuts obtained 
By distillation or cracking so as to meet speci- 
fications.   They include   : 

I. Hydrotraatment, generally used to lower sulphur 
content and also used to remove components such 
as mercaptants, di-olefins,  etc.. 

I .    "MEROX" type sweetening,  a means of eliminating 
• marcaptans from light products such as LPG 

and gasolines. 

I 
I 
I 
I 
I 
I 
I 
I 
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*'*'*•     Mm*" **64*cUon inj JUtJUbutlon 

iî**ÏLPÎÎÎÏ and 2tUity Production etntn located 
-^tS^I^ÄiS^?1^ •" tha unit, 
§S8fî 

High prassura stsam 50 bars gaga HOQ«C 

Madium praasura staam        15 bars gaga 2S0°C 

Low prataura staam * bars gaga 150-200«c. 

Staam is distri,butad by pipalina to tha various uaars. 

Ï5R Si.*?0!?116"1!1? tht w*t,r d^inaralization unit from industrial watar racaivad from outsida. 

?99*aQI.»ftar 

ÍSÍ?ÍtrÍ41 w*t#S rtc«iv«d 'rom outsida is uaad as 
2rjiuîibîî!p'  tv#r *ir-cooun« *• uìid •; m"h 

i5ltcy»DiQ$.fng_jjrv|5a.f|r 

Nitrogsn •••••i.. 

22îTJL:Jf =€ntr4li2îd nitrogan natwork could ba 
!2í¿ S«*1? Câ" ?' nitrof• Production in farti- 
J£dSe8E).CCÄM With P4rtîdl °*"«ion for amm^ia 

îÎLt5î/*q;ir*m?nts of «latrie powar ara suppliad 
SS^SÏSîtpow#r pUnt wit* ^ foiiïïïSi,d 

.     Voltaga :  30 kV 

.     Pariod  :  50 hz - 3  phasas 

Powar is distributad  in tha rafinarv from thm m*4« 
station locatad in.id. tha fane. o7thV•f1n\r£n 
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I 
Wast« water treatm«nt 

Fiar« systam 

Thay inelud«  î 

g .     S«f«ty and fir« fighting «quipatnt 

I 
m .    Drainaga and s«wag« syst«as 

.    Talaconnunication and alarm systaa 

fl luildings  including 
- control buildings 

I- administration building 
- laboratory 
I* madical c«nt«r 
- cant«an 
• offic«« 

I * workshops 
- «par« parts warahous« 

tÊ - laundry 
• - guard hous« 

| . Roads, parking, f«nca«, ate. 

| *'*'4'    J*g*aae «mfjtr 

Main storag« r«quir«m«nts ar« as follow« : 

I Cruda oil storag« 

. End product storag« prior to dispatch 

• • aarÄffiS'is wjsssns ss SMHíSU 
I Slops. 

I 
I 
I 
T 
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1. &CU0Ì.9U. !S8rtlf 

Tha crude oil storage system consists of three p*rts 

Strategic or reserve storage : a set of tanks, 
full at all times 

Delivery storage : a 3et of empty tanks ready 
to receive a tanker's load at any time 

. Operational storage ;  in the case of two crude 
oil grades there would be : 

- 1 tank being filled for each crude oil grade, 
i.e. 2 tanks in all 

- 1 tank supplying the distillation unit for 
each crude oil grade, i.e. 2 tanks in all. 

*) Storage tank capacity 

Total crude oil storage capacity is estimated 
on the following bases : 

the refinery processes two grades of crude 
oil 

total crude oil storage capacity corresponds 
to no more than ^5 days' processing under 
normal conditions. 

VIETNAM being an oil producing country is 
assured of its supplies. However, the distance 
from the oil fields to the refinery is such 
that a strategic storage system will have 
to be set up close to the refinery. The use 
of imported crude oil requires the inclusion 
of a reserve storage system to counter supply 
fluctuations. 

We propose a storage capacity equivalent to 
30 days' operation (delivery storage included). 
This seems appropriate in view of the relia- 
bility of domestic crude oil supplies and 
also of the investment involved (about 
250 FF per m3 on a European basis). 

I 
! 
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8fUXS£X.tS2£ftg!.t§£fc! 

These depend on tankar size. At tankers of 
to 60-70  000  DWT may be used, Capacity of 
',000 M3 or 2  x 50,000 m3 must b« available. 

up  t( 
100,1 

If two grades of crude oil are to be processed, 
there must be four tanks,  each with a minimum 
capacity equivalent  to 3 days'production, 
i.e.   •• x 50,000 m3   «   200,000 m3. 

A more detailed study would be necessary in 
order to decide optimum tank size, parti- 
cularly in the case of reserve tanks,  bearing 
in mind that  investment per m3   in storage 
becomes lower the larger the tank. Other 
factors have to be taken into consideration, 
however,   in particular the geographical 
distribution of the  tanks  and their standar- 
disation. 

The following capacities will be assumed 
for the purposes of this study (when two 
grades of crude are processed)   : 

.    Reserve and delivery storage tanks 
1 month's operation, on the basis of 
5,000,000 t/yr,  i.e. about    U90.000  m3 
with the following breakdown   : 
- delivery      2 x  50,000 m3 
- reserve        6 x 55,000 m3 

.    Operational storage tanks 
«•  x 50,000 m3 

making a total of 690,000 m3, équivalant 
to 42 days 'operation. 
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\ 
4)f 

b)    Nl4ti9ttini of crude Qi^ rnr|r .r,f 

'    tiîkÎLh^V'ry t4nï" ?*y bt »^ within 
on BEICIP drawing n°   78060.A.101      or 
tìXìtn 5he

w
refinery ¿tself if it  is  clos« to tne harbour. 

.    Operational  storage tanks must of necessity 
be sited within the refinery. «»"y 

* îîî*ïï!x;torA,t t4?ki m*yb* fit«d within 
itfin«5?Ur **•*•   ZOn# B °r Within tn# 

Two main alternatives will be considered : 

* 2ïÎÎÏÎTy *?d r,sarv« storage tanks in zone B ; 
operational storage tanks within the refiíery 

# ?îikï*^J€"rv* a2d °P^*tional storage tanks within the refinery. 

2. 
iQÖI-IQÖ.IITi:finiiDfS.BESSyst.lSsrfl! 

?EÍ~í![?duct stor*t« will *>• directly related to 
the refinery production programme. 

Construction of an end-products pipeline to HANOI 
with a capacity of some 1,000,000 m3/yr will i¿2¿ 
less storage capacity being required aï ?£« 

thí oînïi?n!Uîlng-i1: iS Provid«d *t HANOI where 

, so 
s stage 

products will, however, be shioped by sea 
If  íh! S;i!*bl8 ?•"«•*! «sumption ;? "Î of the study would be : 

'  •;d.*ndJ
s«mi-finished product storage : 21 davs » 

production, destined for the dornestil  market 

' ?S%?!nîh'S P^oduction will be held in storage 
in the case of export products, i.e. fuel oilÎ. 

vníSÍIÍ-/^•!^* 2n **}*  bMi8 of * 50/50 Vietnamese/imported crude oil supply. 
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*•     Stirili.9?.¿QSfrmtg¿tn_fng_i¿oef 

Th« purpose of  intermediate storage  is twofold   : 

â)  to minimis« the effects of one of  the processing 
units coming to a temporary standstill   (a few 
days at most) and 

b)  to avoid certain units  having processing over- 
capacity in respect of  some crude oils. 

ti VìÌS îî*g*  ?tora** <=*P*cities will be assumed to 
be directly related to secondary process unit 
capacities   : 

Naphtha 5   days'   operation of the reforming 
unit at  nominal capacity 

Kerosene  :   5  days »  operation of the hydrotr«atment 
unit at  nominal capacity 

Vacuum 6  days'  operation of th« catalytic 
gas oil  :  cracking or  hydrocracking unit at 

nominal capacity 

Residue 6 days |  operation of th« coking unit 
at nominal capacity 

.    Coking gasoline and distillate  :   5  days'  op«rat<on 
of th« hydrotreatment unit at nominal 
capacity 

When imported crude  is being processed, the 
¡^•"ÌS? units -which tr«4t only Vietnamese 
crude effluents  - will be  fed from the Vietnamese 
crude atmospheric residue  storage tanks. 

fl0pï S•r*fe wil1 in *n c*"s b« taken as 2 x  6,000  m3. 

*•     SSÜf.ltorage 

If p«trol«um cok« is to be produced,  the following 
storage capacities will be Required  : roil0WinI 

.    Gr««n coke storage area      l month's production 

.    Gr««n coke storage silo      6 days'  production 

.    Calcinad cok« storage silo 15 days'  production. 

1 i 
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*•*•'•    C*ttrfe oil itUvfjiy 

• ss: s £\.b:.sïAï ¿î-JSJ &:•?-• 

I 
I 

mî«îfi*£ier VÄSS«1s. with tanker berthing at mooring buyos and crude oil diseñara« bî 
«•ans of undersea hoses  and piJSlEîî.   y 

I Íl^níuveniaSíh-eS T^yiihout this  study will be 
' «.eiï r^oYcho^'ir? eîLLinimUm ¿nv«t»«t  *nd I fi/-« ,•- »wu (-nöl-s ir Vietnamese crude oil croHn*-*. 

iiïï ih.;0«!«.""* up•„"*>»•»«. this ?0;s
FnI? 

I 
| 4***''     ^0<<ttCt ¿fcip^wa   \a.iititi*L 

I 

iL ï?^me*ntpe»  * preliminar- comparison of 
*i? Äl^rnatives  is   included  in Volume II    rv 
which deals with the harbour. * C* 

the 
Chapter 3, 

1  '' «0rïïiÎ?r
ora

luse5.ai?d d«ii=its occur as ïtî      *°    th« ^fining scheme not matching demand. 

• A deficit of  1 million tons of distillât«. 
AVfmiír1 0il)  and * äwÜJSSini 

| Ä   Uee" tìlì^)°.nS 0f fUCl 0U Sil1 b! 

I 
I i 
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• ÏÎ ÍÍÍV^Y*" fixity would b. jiv.n 

«MSÏKÎ?
1
"« îh# *orth> *"« Inportt fro» 
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TAIL!    1.3 

M00UCT  SHI PfIN«  -  CASI A 

62. 

«ITINATION QUANTITY 
[tonti 

f€ANj 

HANOI L»0 
Whits products 
SlêCK products 

20 000 
335 OOO 
250 000 

Sargt or road/rail 
Pipalina 
Bargas 50C  OWT 

HAI «HONG 
Whits products 
• lack products 

5 000 
290 OOO 
100 000 

Sargs or rail/road 
Coastsr 1000/10000 OWT 
Cosstsr 1000/10000 OWT 

THAN HOA - VINH Whitt products 
•lack products 

30S 000 
110 OOO 

Road/rail 
Road/rail 

OA NANO Whits products 
•lack products 

375 000 
120 000 

Coastsrs 1000/10000 OWT 

NHA THANG Whits products 
Hack products 

240 000 
120 OOO 

Coastsrs 1000/10000 0WT 

HO CHI MINQH LPG 
Whits products 
•lack products 

35 000 
1  245 000 

700 000 

Coastsrs 1000/10000 OWT 

SXPOAT •lack products Tsnksrs 30 000 OUT 

'% 

1 
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TAiU    3.4 

MtOtHJCT SHI MIN«  - CASI  f 

63. 

QMTINATION QUANTITY 
"tont) 

NANOS IPO 
MM ta product! 
•lack producta 

20 000 
•31 000 
250 000 

ltr|« or road/rail 
Pipeline 
aarfaa S00 OWT 

HAI 
»Mte product« 
•lack producta 

S 000 
2M 000 
100 000 

••rio or roll/rood 
Coottor 1000/10000 OUT 
CoMtor 1000/10000 OWT 

THAU H0A - VXNH Whlto product» 
Block product« 

301 000 
110 000 

Mead/roll 
food/roll 

QA NANO White producto 
•look products 

in ooo 
120 000 

Coootort 1000/10000 OWT 

1W   TnflNe) Whlto producto 
•look product! 

140 000 
120 090 

CoMtor« 1000/10000 OWT 

HO CHI nXNOH 1*0 
Muto product! 
•Itali product! 

tf 000 
241 000 
700 000 

Cocotero 1000/10000 OWT 
* 

tJPONT •locfc product! 1 000 000 Tankaro 30 000 OWT 

« 
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1«    St«  rout« 

Facilititi r«quir«d will be discussed in Volum«  II, 
chapter 3). 

The bulk of th« production will be shipped by sea.  Th« 
foxlowing v«ss«l characteristics will b« taken as 
average   : 

Bargas 
Coaster« 
Tankers 

Tonnage 
(DWT) 

500 

3,000 

30,000 

Speed 
(knots) 

6 

10 

13 

Use 
(days/year) 

345 

3^5 

3*5 

Assuming a 30 % maximum berth occupation rate, require- 
ments have been defined as follows*, crude oil delivery 
included : 

C**t  A {no   iuil oil txpoKU) 

. Destination : HAIPHONG, DANANG, NHA TRANG and HO CHI 
MINH 

white and black products : 
coasters of*3,000 DWT on average 

2 coaster loading berths 

• 1 shared berth for coasters and barges 
• 1 berth for coasters 
• 1 berth for tankers (crude) 

. Destination : HANOI 

black products : 
barges of 50 0 DWT on average 

1 barge loading berth 

• 1 shared berth for coasters and barges 

. Destination : HANOI (possibility) 

LPG 
barges of 50 0 DWT on average 

ïhfSJÎÏ^V?^/01' T**!!,oil di»ch*ri« *nd product •nipping of e loading/unloading berths. 

I 
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Ceas 1  i imi oit txpoxUì 

.     Destination  :  HAIPHONG,  DANANG,  NHA TRANG, HO CHI 
MINH 

whit« and black products 
coasters of 3,0 00 DWT on average 

2 coasters loading berths 

• 1 shared berth for coasters and barges 

. Destination : HANOI 

black products 
barges of 50 0 DWT on average 

1 barge loading berth 
• 1  shared berth for coasters and barges 

.    Destination  :  HANOI   (possibility) 

LPG 
barges of 500 DWT on average 

.    Surplus fuel oil export 

black products 
barges of 50 0 DWT on average 

1  shared berth for  3 0,000 DWT tankers and crude 
tankers 

This  gives  a total of  S  loading/(unloading) berths. 

See  Volume II,  chapter  3. 

2.    Meed/rail 

Quantities  involved are  : 

305 00 0 tons of white products 
100 000  tons of black products. 

These «re destined for THANH HOA and VINH provinces. 
Equal use will be made of road and rail  (50/50). 
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I 
Thit will bm Ui#d  for whitf producti bound for fiMoit 

• Approxin«t. l.ngth   :   210 x». 
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.1 

#.i.    SITI 

Various loc*tion§ h*vt b««n itudi«d for tht r%iining 
f*ciliti«i.  Th«y *r« ituditd and comptrtd in Volum« II, 
Chapttr  2  *nd   9. 

i 
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\ 

5,    ICONO«IC DATA 

ta.   mviiTMiwT 

At the lack of data makes an accurate estimate of 
local costs and implementation schedules vtry difficult, 
an initial evaluation of  investments will be made at 
this stage and refined   in the second stage with reference 
to the alternative selected. 

In the discussion that  follows the project is assumed 
to oe implemented by a sole contractor with all of the 
civil works and some of the erection sub-contracted 
to local firms, the main contractor making available 
highly skilled expatriates to reinforce and train local 
personnel,  and the overall duration corresponding to 
the norm for developing countries in the MIDDLE EAST 
and South East ASIA. 

An erected budget cost will be worked out  for each 
alternative assuming West European conditions and then 
converted to an erected budget cost  for VIETNAM using 
a ratio which will be estimated in the chapters  that 
follow and which can at  this stage of the study and  in 
view of local conditions  be no more than an initial 
approximation. 

The cost, whether on 
will cover   : a European or Vietnamese basis, 

Materials costs on site 
Civil works costs 
Erection costs 

Engineering and supervision costs. 

Í2!Li2Vi,t"tnÍ,"111.*1*0 includ« various expenses 
ií^Í^Í^;* C1ìtnt ? TP•""» ••»•ntial for the implementation and satisfactory future operation of 
the plant and covering   : 

Í 
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! 
Spar« parts 

Licence fees 

Initial suppliai of chamicals and catalyits 
Pra-oparating axpansas 
Start-up costs. 

5.Í.Í.     IM1TAUEP COST 8UP0CT 

Below are givan soma alamants for comparing tha 
installed cost budgat of a projact in VIETNAM with 
EUROPE"*  Xn 0th8r  industri*liz«d *r«*s  in WESTERN 

Tha cost which is considerad  excludes any financing 
or prefinancing expenses,   these exDenses being taken 
into account m our  estimates  for a later stage.   Further- 
more,  in order to avoid large discrepancies   due *o the 
form of contract or  the elements of the commercial 
price, we assume that  the  cost given hereafter for 
comparison is a firm price based upon economic conditions 
prevailing  m WESTERN EUROPE  ir.   19?3. 

'•     Local data and conditio nò 

From a general point of view,   local availability of 
£>otn equipment and materials and highly skilled 
manpower is rather  limited.  We assume, however, 
that local firms will be able to oerform the 
totality of the civil engineering" and part of the 
erection works. 

No customs duties  nor other duties are levied 
imported equipment. on 

It th2 •£¿L?r-nSp0rtll?g  e<luiPm«nt by sea will be 
*t the normal international level. Transportation 
S2î?n«nK *nd vlU  not be hi*h due t0 th« N(3HI SON area having been chosen.   Only a small part of  equipment 
for civil engineering and erection works will be 
available. A large part -at  least the heaviest 
equipment- has to be  imported. 

IÎÏ-mf3or.?frî of the b*8ic notarial,  including cement, will have to ba imported. 

Additional information will ba required at  later 
'«!!* Í? °rf*r t0 ?€t * b«tt«r appreciation of 
local firms'  erection and civil engineering potential 

f 



70. 

1.    QVMU initUUd cott buda it xxtio bttwte.* 
*i$Ti*N EUROPE and  VIETNAM 

There follows  an estimate of a possible overall 
In! ÍTPÍÍLMT 

b*dget rati0  betw««n WESTERN  EUROPE 
and VIETNAM for future projects.  The main differences 
derive from  engineering and erection works  and   levels 
of provisional and allowance  factors  be^we-n a  oro- 
ject  in WESTERN EUROPE and a similar one in  VIETNAM. 

*'    M**e*-U¿ and 

UÎÎÎ wf11 «S^pment will o« imported and  locally 
££        u    suPPri€S C4n be considered as  negligible. 
For such a project, worldwide procurement  can be 
taken as  a basis for material and equipment,   and 
differential  in cost should be assumed due  to   : 

'   UNDERSTATES!
1
*

1
 

b€twe*n JAPAN» EUR0PE *nd 

.  Impact of currency fluctuations. 

£Í!2 vn *ddit¿?n*l cost on vendor representatives 
must be taken into consideration,  corresponding 
î?#î

3?trV?0,ts due t0 dist*n<=e *nd communication difficulties. 

Additional spares especially for rotating  equipment 
can save operating cost and time during *he 
start-up period. 

For the above reasons, an incremental cost 
equivalent to 10 % must be added on to the 
material and equipment costs. 

•J      T\€ñé90\t  to   iiti 

Sîi!?ding on îh* *ctual Job site location and 
foreign material and equipment source,  the 
overall cost ratio to move material and equipment 
rrom vendor's shop in the source country to a 
material storage area at site would be affactad 
by the following  : 

1 
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'    chïÎïîirUnTryi inlând fr,i*ht *nd h*ndlinf 

Export préparation charges 

.    Heavy lift charges 

.    Ocean freight and  insurance 

.    Air frtight Allowance for  a higher than 
average use of air freight 

.    Port congestion surcharge  if any 

.    Demurrage,  landing and clearance fees. 

ÍS^rdÍ?g t0 ?is' transP°rt up to site will cost 
tnree times the normal transportation cost for 
* pronect  in WESTERN EUROPE and the cost will 
correspond to about  lu  % of the ex-workshop 
material and equipment costs. 

cJ    HQ«C oUlti mainlining awlc.^ 

fî^Tîi.f*îî°rs *ff?ct hom# offict •nfineering services,  the most important being the following  : 

1. On engineering design services 

Additional costs for travel and local 
•xpenses connected with the engineering 
design on the site works. 

2. On procurement services 

Additional costs for long distance and over- 
teas travel and extra on living expenses, on 
purchasing, inspection, exoediting and 
forwarding services due to material and 
equipment shopping around and overseas sub- 
contractors for the field works. 

A 10 % incremental factor will be considered for 
the engineering services. 
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**'    Construction wo/tas 

Cost of construction and conditions affecting this 
cost art of major importance in Calculating 
S?5•TüCti0n rati0 *•**••" WESTERN EUROPE  and 
VIETNAM.  However,  the following figurée are only 
preliminary due to the  lack of .ocal data. 

Several factors affect the cost of field 
•ngineering supervision   : 

.     Higher quality field engineering staff 

.     Larger number of personnel in the field 

.     Higher cost for travel and living expenses 

.     Higher cost of temporary facilities and 
communication facilities. 

For the above reasons,  a conversion ratio of 
2 must be applied to European costs. 

2.  CìvJl_worK| 

Materials will be mostly imported  :  their 
coats will be increased by transportation 
and related costs and their final cost will 
be double that  in EUROPE. 

Labour will be mostly oerformed by local or 
cheap manpower but the number of manhours 
•xpected will be much higher than in EUROPE. 
On these bases, an overall conversion ratio 
of  1.2 must be applied to European costs. 

3«  CrtSS¿9C?.wgrK§ 

As for field supervision and civil works, 
•avérai factors affect the cost of erection 

.    Higher cost of highly skilled expatriate 
labour due to site conditions, travel and 
living expenses 

" i££ Srïo&JT"1 or eh"p —»—•but 

i 
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• Higher indirect costs such at : 

- equipment rental 

- t empor rey construction 

- small tools 

- consumables 

- insuranc« and all indirtct costs 

- sub-contractor field supervision. 

The ovarall conversion ratio is vary difficult 
to astxmat« at this  stage.  We considar a 
first figure of  1.7. 

*>    l**UlUd COA* budget Uctox on the calculated cojt^ 

To the above calculated costs a provision and 
allowance factor is  commonly applied in calcu- 
lating an installed cost budget. 

As regards the calculated cost, provision and 
allowance do not have the same level on a European 
project as on an overseas  project  in a developing 
country due to the greater risk associated with 
such a project. 

Considering the preliminary character of this 
study, provision and allowance on a European 
project are estimated at   15 %. 

For an overseas project, these provisions mus^ 
take into account additional factors which are 
called provisions on "translation factor" such as   : 

.    Lack of "hard" estimating data for construction 
work evaluation 

.    Allowance for design differentials  such as 
effects of higher ambient temperatures and  for 
differences  in soil and seismic condition». 

For the above reasons the provision and allowance 
«re evaluated at 25 %. 

J: 
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" Ml tiÑWttñtiiW* "** *•m 

As « rough example, table3.5 gives the overall 
ratio starting from th« coat  structura of typical 
rafining projects  in EUROPE.  This laads to a 
rounded figura of  i.**5  for units aractad in 
NGHI SON. 

1 
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75. 

WESTER* 
EUROPE RATIO VIETNAM 

fMMlP ÇÇÎT 

100 1.10 110 «atarial 

Transport to «it« s 15 

SU8 TOTAL 1 10S 125 
Hon» offica sarvicas 25 1.10 27 

Construction works 

- Pisld snginaaring super- 
vision 12 2.00 24 

* Civil works 80 1.20 72 
- Erection works 4} 1.70 77 

SUE- TOTAL 2 117 173 
Start-up supervision 3 3.00 9 

TOTAL TECHNICAL COST 250 1.34 334 

INSTALLED COST BUOGET FACTORS 

1.11 1.25 

m THE CALCULATED COSTS 

Provision for contingsney 

XNITALLEO COST BUOGET 2SI 1.4S 418 

f 
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M-f'    tfm*  frgMi 0' •* tMtMTHW COfT  -   W0U1HQ CAPITAL 

Beside the delivered and  erected budget cost of the 
plant,  other  items are to be included  into the overall 
investment cost. These are generally called owner's 
expenses and  include   : 

• $P<**g patti 

Normal annual consumption for this type of project 
will correspond to about 4 % of  the delivered 
equipment cost, this   to be included in the mainte- 
nance costs. 

For the initial spare  parts which  are included  in 
total  investment a basis of 2 years'consumption, or 

V       the d«liv«red  equipment  cost is taken.  This 
rather high amount takes into  account the long delav 
for delivery. J 

• 1*i*4.*l ¿uppliu o<  c&UlMU and chimical* 

These are individually estimated  for each plant  in 
the study. 

Ucence and knou-kow <¿e¿ 

On the basis of paid-up   royalties, the total amount 
of licence and know-how fees is   also individually 
estimated for each plant in the  study. 

• P**-ope*&.ttrtfl expense* 

IS*!! ^•«•n«r*1ly «xpressed as  an average percentage 
of the delivered and  erected budget cost of the plant 
*na  include among others  : 

.     Project  supervision by the company staff plus 
consulting firms 

.    Progressive personnel hiring expenses 

Assistance by the contractor»  and licensors 

Training expenses 

I 
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This item includes som« lose«« of feedstocks and 
utilities during start-up operation. 

For the latter two items an average figure of 7   % of 
the erected budget cost of th« plant will b« considered. 

Voxkina capital 

leside th« fixed capital, a working capital has to 
ba constituí ad.  It may includa  : 

.    Raw and secondary material and finished products 
inventories 

.    Terms of payment for raw material and sales 

and has to be precisely formulated when the project 
is fully defined. 

At this stage a simplified formulation will be used  : 
not taking Into account the terms  of payment, and 
considering only inventorias as follows   : 

Raw material        1 month of normal production 
Finished oroducts    IS days of production. 

The corresponding cost will be introduced as an 
ite» of the operating cost considering a rata of 
interest on this amount of 10 % per annum. 
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I\t.    OftIATIN« COST ANO OTHI« COSTS 

fîL*ÎSÎ í1??*   -h* °P#r*tin« co«t will b« constituted rrom the following it«m»  : 

*•*.*•    VAKIAILE CHARGES 

Ai a general policy it  is assumed that electric 
power and  industrial water required  in tha various 
plants will b« supplied by centralized power 
*ìinÌu*nd wat?r treatment and distribution svstem . 
*he characteristics of  these two utility centers 
will be studied later. 

For the purpose of the  study the following 
economic figures will be considered at the cate 
or each plant  : 

.    Power   (30 kV-5ûHz)   at   O.lD/kWh   or 3*/kWh 

.    Industrial water      at   0.i7D/m*   or 5<fc/rr.3 

Refinery fuel requirements will be directly 
taken from the refinery production balance. 
For the other plants a preliminary fuel price 
will be estimated at26D/lC kcal or 8 US 1/10«kcal. 

Each plant within the complex will produce for its 
own use the required quantities of 

•team 

demineral izad water 
inert gas 
etc.. 

The eoets of the latter will be taken into account 
in investment and connected expenses. 

C*«*4 o À Auxilia^  "«<t*t«**. chtmicaU And  c**a^¿A 

Almost all will be imported and then overall costs 
«re estimated for each plant. 

í 
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*'*'**     HXW CHARGES 

'    JUNiiHA0** îor operation, administration, 
mainxenance and management 

The following average yearly charges are taken, 
including salarias,  employer's contributions, 
holidays and travel,  training charges and in-kind 
benefits   : 

. Managar u 14 o 0 D 

. Engineers IQ **00  D 

. Technician/Foramen 8 500  D 

. Skilled workers 7 300  D 

. Administration employees 7 300  D 

. Helpers 6 6 00  D. 

The coït of maintenance manpower is made up of 
two parts   :   cost of maintenance personnel directly 
attached to the units and an equivalent  sum of 
money corresponding to maintenance subcontracts 
carried out by external firms. 

FoMign technical atiUtanci and moixvition 

During the first yearsof production some extra 
costs due to the utilisation of highly skilled 
expatriate manpower are considered.  They will be 
estimated at  20 % of the total labour cost. 

Mttjwtewance coiti   include spare parts  and some 
womumaoie materials such as  lubricants,  greases, 
etc..   For the purpose of the study, an average 
figure of u  % of the equipment cost  is retained. 

*    j**m*wce is  evaluated at 0.6 % of the erected 
ouaget cost. 

UVA*iiïiiïJJ>li,Îtlt(Ldi *r« taken 4t 30  % of the ww manpower cost (including maintenance, 
administration and foreign technical assistance). 

*tw* io\ Und is estimated on the basis of 1000 D/ha. 

Í 
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if.J.    fHfÇT CflTf 

I A dapraciation on a ttraight lint amortization 
basis ovtr fiftaan yaart Trat« 6.66  %   ) will b« 
assumad  for  tha various  i-l«mp«riahl *   {rami. at sumad for th« various dapraciabla i tains. 

|nçame Ux I 
> Incorna tax will b« computad at >*0 \ of tha tax 

basia  (grots oath flow   minus dtpraciation). 
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1.1. COST OF MM MATERIAL 

Raw material will be either local or imported cruda oil. 
In any case crude oil has to b« transportad eithar from 
offshore fields in the South or from exporting terminal 
abroad up to the receiving facilities at NGHI SON 
harbour, and the cost of crude oil at the refinery gate 
will be the sum of : 

F.O.B. • transport cost • handling cost 

a) TUHSPOtT 

Both crude oils will be assumed to be transportad 
by the same type of tankers (70/60 000 DWT) compatible 
with the characteristics of the NGHI SON harbour 
receiving facilities. On the other hand the effect of 
utilisation of smaller tanker (30 00 0 DWT) for 
Vietnamese crude oil will be evaluated. 

The following tables 3.6*nd3.7 give the detailed 
computation assuming second hand tankers purchaaad 
and equipped by a Vietnamese company. 

I/MITMC TON 

LOCAL CRUDE OIL 

. Transported with 70 000 DWT 

. Transported with 30 00 0 DWT 

IMPORTED CRUDE OIL 

. Transportad with 70 000 DWT 

1.13 

1.8S 

4.914 

• ) F.fl.f MICE 

Tha official price for ARABIAN LIGHT is taken as 
12.70$/bl or 93.47$/t, and for local crude oil 
(with the same quality as MINAS) the same price 
at MINAS considering that the advantage of geogra- 
phical location of the Vietnamese crude vis a via 
Indonesian crude oil when exporting to JAPAN could 
ba balanced by less favourable freight condition« 
(150 000 DWT tankers can be loaded In DUMAI, INDONESIA) 

Vietnamese crude oil   13.5 51/bl 
or 100.67$/tc.n 

Í 
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Th«tt expenses are related to tha cost of utilization 
of receiving faciliti« at NGHI SON harbour. At 
this stage an average figure of Q.5$/ton of 
crudt is assumtd. 

a*}     COST Of  CEUPE 0U$  IV HOHÎ $QH 

Adding transport and handlint costs to FOB Prie« of 
tha local and importad, the following figures are 
obtained   : 

Local crude oil  (35.3° API) 

- transported with 70  0 00 DWT 
- transported with 30 000 DWT 

Imported crude oil  (33.7« API) 

- transported with 70   000 DWT 

102.301/ton 
103.0217 ton 

98.81$/ton. 

It appears very difficult to determine what could 
be the actual transport conditions of the Vietnamese 
crude oil but the effect ^f transport cost on the 
final CIF cost is small and, as an average value, 
the following CIF prices will be considered for 
economic evaluation  : 

Local crude oil      (CIF) 

Imported crude oil(CIF) 

102.6$/ton 

98.81/ton. "I 

i 
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T1ANIJ0HT COST 

RAS TANURA 
TO 

NGMI SON 

 -  

OIL FIELDS 
(OFFSHORf) 

TO 
NGMI SON 

Distane« (n.m.J 4 950 700 700 

Tanker size (OWT) 70 000 70 000 30 000 

Cargo (tont] 81  100 68  100 29  100 

Speed (Knots] 

• loaded 
. belleet 

15.25 
18.5 

15.25 
16.5 

15 
16 

SM tima (days) 

• losdad 
. ballast 

13.52 
12.50 

1.31 
1.77 

1.14 
1.82 

Allowance (51) 

TOTAL 27.3 3.90 3.95 

Port tima (days) 

. loading 
. unloading 

1.5 
1.5 

1.5 
1.5 

1.3 
1.3 

TOTAL 3.0 3.0 2.8 

Turnaround tima (days) 30.3 6.9 6.55 

Yearly number of turn eround 
(345 deya) 11.4 SO 52.7 

Number of tankers 8.4 1.S 3.3 
lunfcer 

. at see tons/d 
• et port tont/d 

85/2 
18/2 

85/2 
18/2 

42/2 
6/2 

i 



su 

TRANSPORT COST 
(CONTINUED) 

RAS TANURA 
TO 

NflMI SON 

OIL FIELDS 
(OFFSHORE) 

TO 
NGHI SON 

TANKER SIZE (OWTJ 70 000. 
 r 

70 000       30 000 

TANKER COST ($) 7 700 000 7 700 000 5 100 000 

FIXED COSTS (10*S) 

later 300 300 300 

flalntananca 301 30S 204 

Inturanoa/ovarhaad 177 177 117 

TOTAL 715 795 621 

Financial chargai t 

. dapraciatlon 

. Intérêt 
10 yaara 
3.9 % 

10 yaan 
3.9 % 

10 yaart 
3.9 \ 

TOTAL 1 070 1 070 960 

TOTAL FIXED COST 10*1 1 155 1 855 1 601 

$ / day 5.36 5.38 4.64 

Coat for 1 turnaround 

• bunkar 
• fixtd ooata 
. port ehargaa 

153 
152.a 
13.5 

28.1 
37.1 
13.S 

16.0 
30.4 
7.5 

TOTAL 329.3 76.7 S3.S 

Unit seat 

$ / ton 4.14 1.13 1.65 

Rafaranoa WORLDSCALE S3 



85. 

1.4. FINISHED MODUCT MICES 

î«"îïk?t*bl# PToduct Prict fCAl« h« been worked out 
on an international basis <n the following manner : 

«' MMiSTIC  MARKET PRICE (ex Miintxy) 

By approximation, a price scalt was defined which 
would be valid for a Jap.i-iese or European type 
market such as is assumed to exist in SINGAPORE and 
which would allow a refinery adapted to such a 
market and not yet amortized to cover its operating 
costs and make a reasonable profit. Note that the 
prices thus obtained are higher than soot prices 
on the SINGAPORE international market,*the operating 
cost component of the latter being marginal. Detailed 
price calculations are shown in Appendix 1  of 
Volume III. 

NGHI SON ex-refinery prices will then be SINGAPORE 
ex-refinery prices thus calculated plus transport 
and handling costs between SINGAPORE and NGHI SON 
(see table 3.3;. 

6)  EXPORT SALES  PRICE 

Surpluses will have to be sold on international 
markets where they will be competing with other 
products sold at marginal cost. 

Prices will thus be SINGAPORE spot prices less 
transport and handling costs. However, low sulphur 
fuel oil produced from Vietnamese crude will be 
assumed to be exported direct to JAPAN under 
îX*?î,ÎX„ï5î ,am* con<*i~i°M (FOB) as MINAS residue 
in INDONESIA. 

Í 
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114 
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I 17. 

1.  twrmtMCTtttt 

! ÍÍ    2!.1S?  !?ow;v«r»  * complex operation  involving 
* MwiMt«rui  of widely varying quality  depending 
upon iti  origin  and must therefore be adapted tc bo*h 
the raw material and   the demand  a true tur«.   This mav 
require very high investment. 

VìrrAAÌ*  f reasonable  chance of  discovering oil  in 
VIETNAM,  both onshore  and  «specially offshore, thug   : 

f-r^iVTS Jm 

in the event  of   local  production either  being insuffi- 
cient or  coming  on stream  later  than expected. 

Finally,   bearing  in siir.d VIETNAM'S financial resources, 

iaviitsiirr ir-i- ^ •-*.- to * ^-m 

¡ÍÍÍÍÍIÍVÍ? #*m* tim* tnsurin«  technically and econo- mically satisfactory  operation. 



II. 

2.    A COMMON m tOCUTlOM 

ref; The thre« objectives to be met bv the Vietnamese 
industry, while net compl«t«ly contradictor-/, car.no* 

,?• *chi«v«d tog«th«r uniti• th« structur« and 
2ïîi ÎV *ht Crud* oil tr«*t«d «xactly match dcm.stic 
m*rk«t r«quir«ments, in which cast refining units would 
S« k«pt to th« bar« minimum n««d«d to transform crud« 
oil into markatabl« products without «luring Us 
natural structur*. 

ir.f 

Unfortunately, however, this seems unlikely to b« *h« 
cai«, so that th« refining sch«m« adoptad will hav«* to 
c« « compromis« b«tw««n th« obj«ctiv«§ stated in 
paragraph l. 

Such « compromis« is in fact r.ecessarv in v<ew of t^e 
uncertainties remaining 4S a locai crùd« oil suoclies 
and th« domestic market structur«. 

It must one« agai 
production of Vi« 

be pointed out 
"¡arnese crude oii 

thai 
car 

large seal« 
,   - —  -•»- -»•' in no wav be 

tticjn for granted, and furthermore th« assumption that 
/letnamese crud« would b« similar in quality to 
Indonesian MINAS crude could not -«van if preliminary- 
analyses of samples indicate that this is so- be 
confirmed for several years yet. 

Th« domestic market hypotheses adooted ar« tenuous, 
be.ng based on market trends in neighbouring countries 
rather t*.*n on analysis of the Vietnamés« market itself. 

In view of what is known or assum«d about crude o*1 

quality, a compromis« solution might «•*:<« *r« fo~m* 
of supplying only a small part of the domestic market 
-corresponding investment being at a minimum- or alter- 
natively covering the total market at the cost of very 
high investment ; however, a more probable solution 
(with a yiew to the future) would be to meet virtually 
th« total market requirements, investment being adecúate 
to allow flexibility of operation. *    * 

è 



19. 

1.  mumm *c*m ruxiiturv 

* çomptritor. of r.tturti vi«12g of  loctl  tr.d  imrort«^ From 
crud« oüi with th« doa«stic mtrk«t ttructur«"(¡«« 
£¿*ür# ì'1) iz Cân b# ,Mn thât n«ith«r of th« two 
crua«« !• rtâlly suit«d to thit m*rk«t   i how«v«r,   th«y 
mây  corapl«m«nt   ««ch oth«r  in t«v«rtl w*yt. 

Th« imported crud« ccuid t>*k« UD th« gtsciir.« d«fi-** 
of th« locâi crud* ; it also products l«$s rurclus 
r«stdu«. From * quality viewpoint, iistiiittas'tnd 
r«sidu« obtained from th« imported crud« htv« t n« 
high«r_sulphur cont«nt thtn th« loc*l crud«, but « 
•«m« tim« th«ir low t«np«ratur« it b«tt«r. A p«rti 
oint if thât loctl crud« r«sidu«* «r« unsuit«d te* 
OCâl ut« «t fu«l oil, ur.l«st in c«rttin i*r$« pow 

ttttiont, but could on th« oth«r htnd b« «xtcr*«d 
4ttr«ctiv«  t«rrns   («t   pr«s«nt  tt   l««tt)   to JAPAN. 

r 
,rk«dlv 
t   th« 
cultr 

•r 
und«r 

ihut  with  « »impla r«fir.ing  tch«me  loctl crud« could 
m««t  oniy  ±2  %  of tc?*l  iamand  conctrad with  §C   S  usW 
imported crue« and  ^   %  if th« two* ara proc««t«d 5C/5C. 
i^«t«  p«rc«nttgas would of  court«  b« «ffact«d   if th« 
r«fining  tch«m«  axter.dad to   inciud« convars* ~>n uri* s 
out giv«n  th9 com?l«m«r.tarity  of   th« twe  crudas, 'cart'', 
cuxarly with regard  to  fuel  oils,   it ttesars   cref arabi« 
to  process  * fclar.d of  the  two,   «van surpcsir.î* Uria 
quantities  of loctl  crud« to  b«   available.     " 

2«tigning  t givan sch«ma to  suit   * cruda bland  off«rs 
torn«  d«gr«« of flaxibilitv   in  that  cruda» of  differi-i 
qualities  mty ba  tra*tad. ' 

Thut  th« r«fining tch«m«s  tc b«  ttudi«d tnd 
will b« d«tign«d  for a 53 •' 5 J  crud« bl«nd    *% 

100  \  loctl crud«. 

:omtared 
• n 

Furth«r flexibility mty 
of conv«rtion units to -..„...» V4m ilwmvy  , 
on««,  thu«  allowing crud««  v«rv diff«r«nt from thot« 
for which th« r«fin«ry wtt  d«tign«d to b« proc«tt«d 
••tisfâctorily. 

b« achieved  through  th«  inclusion 
rrtntform h«tvy cuts  into light«r 

K«r« 
max in 
•olution. 
.*..;   *fâ,n  Lt if  %viú*nt th*t maximum flexibility  impli«« 
rnaximura investment, h«nc« th« n««d  to find t compromit« 

A 
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9 %     ^^^ vwc^^p   n^RII 

I.    Cèlti IM icftCMMl ituHt* 

t.    Nicr1|t1on tf iettimi 

I.    T«çh«lco-tcono(i1c cinftHiitt 
• ¥*<t Illicit* 
• P*«#«tt1tii Munit 
• Utility HI tuet 
• iftvtltiMnt 
• 0p«rit1«f coiti 
• fc§*t*1c cottpirHtn 

*.    Nlylti 



»1. 

1>  eAMi AMI »e*»«! trutta 

Two *lttrn4tiv«t d«signi will b« studitd   : 

• 50/50  h local/imported crudt 

ÎÏLt4Cl? of th# ,ch««««  ïh« tconoraic rtiuiti of proctsting   i  - A 50/50 bltnd «*•<***• oi 

- loc4l crudt only 

- import«d crudt only 

will bt comp4rtd. 

• 10 0 %  ioc4l crudt 

£%«££??* l0CAl CrUd* Proc«»ini »ch«nt« will 

«?ra?£Ì?0n °J .n*tural y«iWi. i.*. 4ft«r distill4tion. 

sr:S5iî d£tpiU4t°«s:
t$idue *««^* ^ * <•««£ 

¿Sr  î?iï*81S  °f Sc*teMe  "M   «   W*Q**imi*a % whi^ dots 

ï?5 ÎÏÎ4tS.ÎÎ     -5lgh 0Ct*n* *isolin* compontnts  *nd *  ,tr**tmtnt  *lf n«cess4rv- of g*sts,  liiht í4«ol'-. 

ICWf.Mf  ,V¿   ,   CATALYTIC  CWAC^M 

í*í*ÍyÍÍC-Cr*ck}n* f««dstock C4n b« prtP4r«d from 

m«4ng l«ss résidu« is obt4intd 4nd 4t th« «**• -»•<«- 

4aaition4l raiddl« distillât«. 



92, 

IC*f*f  H'l  I   CAULVTtC ClA^lfl/ffiffitf 

orrers  a means of both removing « gr«at deal of th« 
¡nd  also cokel"  *nd  producin«  »*-i»i*ctory distillata^ 

Th« cok« cculd  not  b« valorised uni««»   th«  ;ualin- w«~e 

ÎÎÎÎ,bî°tMÎ?.Î0?î1i.ÎPUdtuil0w ^iFhur *nd mtttl 'contint) 
¡¿»Lì? tr,ittd ín tí« cokinI unit.  This  scheme win, 
however,  inevitably l.ad to surpluses of naphtha. 

ICWiMI   M'4   ,   HWÍUC*ACK¡UQ 

lÍíüJ* Ä? *lt«rn*^iv« version of sch«m« na2 wi^h hydro- 
ï ÎSÏ^f Ì?:Ì-M   

0f C4tflytic «"kin«.   3y this StSni a lot of distillates  - including jet fuel  - can b« 
produced from h«avy cuts. 

îîaÎntîSirî n°3   r-€  inclu»ion of a coking unit means 
inÏJÎ ^       n!  l0n|#r * sur?lus o' fuel oil.   It  i, 
í?i-ÍÍÍÍ «chemo that yi«lds  th« maximum of distillates 
without  a gasoline  surplus.   Her« again only local cíude 
cuts  are treated  in  th« coking  unit. 

ICWfMg  *'a   i   THg»MAI   CgACKIMg/CflKiyfl 

ÎÎiÎÎ1?  Sîî,n* ftTrios?h«^ic residue  (from  local crud« 
2ndycokî.   Ír,Ctly tr*r-«f°•<  into gasoline,  distiUat«. 

IÜíAÍI Í Vêriêtion on th« previous scheme,  atmospheric 
residue being treated in a two-stage thermal cracker! 

! 



il. 

t. mmm mm** nmmm 

The following table shows th« types of design and feed 
been 

it?ê*liïh2d.22 rtfin#ry Pro<äu^ion balances heve be.n 

Th« following descriptions include ¡ 

. A brief refining scheme présentation 

" Ín'ÍAií^í'íS" ¡J0"1"« Zh*  m*tWitl btl"" «t»»^ 
. A refinery finished products breakdown. 

î?Lîh! '•íin?ry.?ini,htd Produete breakdown the refinerv 
r-el get/ fuel oil consumption is not taken into eccount'. 

The refinery fuel will be supplied by : 

- refinery fuel ges by-product 

- *taospheric/vacuum residues excess products 
• fuel oil net production. 

prSdi«ifiide?S2iu?i! comPsiLioî? from intermediate 
diet• !«î # * ?  r *âch r«fir'inI • eheaie and tvpes of design and feed in Appendix 2 . 
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l.i.   MFI*IM icNcm un . HvoiosKomi H 

1  «W1MI ntÊtUTAT^ 

Îliîv?"* 3Ìm?ì*r.rtfinin* «ch«!n« which h*vt b««n coniid«r«d. It includes the following process 

. an ataospharic crude distillation 

.  ê naphtha itâbilisâtion, t splitting unit 

t Catalytic reformer 

« kerosene hydrotrester 

.  4 |êg plant with 4 LIA  treater 

.  two MERGX units for LPS ird light lttoli.n« 
sweetening. *  * •<-**..« 

î5%ïbÎÎ f f^ttri,tic» of thii schane art shown 

Kd?oíííí^r ÍÍ?HT íruí# is jessed, * kerosene 
?í«ÍII! I     * ll|ht a**01-"« >2R0X are required 
a?d î«î.;?/VPtet th* «P«i'i«tion of gallina ara aomestic kerosene. 

Th« ftsclin« production i$  maximized with an 
overhead eut point of 135°C. 

Th« atmospheric residua cut point, for both crudes 
processed, is 3~~^  -1"-- -.-<••-   ...    - -  a" 

i d" 
ifr 

his value permits t fairly 
food distillates recovery ar.d makes ' oo3sibie"-4 
integration of the h«w atme     • "       " 
the diesel oil oool. nospheric'gas oil te 

rfhan MINAö crude is processed, in order to respect 
îïîiÎîL'ï!1 fr9€fin« -Dcint 3Fecific4tion and to 
ÎÎ í?í Î. ?* inoline production, the cut points 
or the SR kerosene tre I7J and 220°C. 3G0^ fin4i 
ÏÏM2 ALIÍI-

OÍ
1  

m*y b* ustd t0 th« manufacture or tna domestic kerosene. 

ïîîîi/ÏÎÎa?ÎÎ
i5in! SChtmt n°l   U  run with 4 50/50 

2? niîîA I•  ****'  f*i0li^. 3« futi 4nd fuel 
for«SïïtUC  fti *"   *ccord*nct with the market 



WfNXN« 13** N* 1 WAÎN >AÄACTfÄlITICI 

S«. 

TVPf Of OilZQN SO % LOCAL CiUOf 
SO  %  WOUTID C*UC€ 

ioo-% 
.OCAL   CÄU0I ! 

1 

TYPf OF PtIO 50 % 
MINAS 

SO %     I 
ARAfZAN 

1QC *       ¡ 
*MAS       j 

10C  %              100  %         • 
AAAll AN             "INAS 

.   ATM.   OXSTILLATION 
-   OVfBMfAO 
• KeWMNi t.*. 
'   ..A.8.0. 
• AT«.   «SIDUt 

170- 
220 
300 
370* 

18S- 
240 
340 
370 

I 
| 

170* 
223 
300 
370* 

1«- 
240 
340 
370* 

1*C- 
220             j 
300,           ; 
370 

.   CAT.  UPOWIf* 
* «10 CUT 
* StVtMTY   (HON) 

1 

§0/170 
IS 

75/1H 
SS 

SO/170 
9! 

8S/1S5 
SS 

SO/170         ! 
SI            i 

. L28HT GASOLIO mm 
-   m D CUT 

WOT USIO 
CS/75 

NOT mio 
CS /ss 

NO 

.   KEfCSfNI  HY0TOTifATm 
.   USD CUT 

NOT uStO 
185/24C 

MOT ysio 
'SS/240 

NO 
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•T. 

t) 

St« th« foliawinf tk«tch«s  ; 

.     7ÌQI0.A.101 MINAS/ARASIAN  50/50   SISKIN  USIS 

71040.A.Ill 

^•OiO.A. 121 

7IOI3.A.131 

MINAS/ARABIAN   50/50   DESIGN  IASIS 
ISO   % MINAS FEZ: MATERIAL BALANCE 

MIMA S /ARAI IAN  5 3/50   DESIGN  ÌASIS 
10 0  % AAAIIAN FEED MATERIAL ULANCE 

10 0   \ MINAS DISK3N  lASIS 



I 
I 
I 

- SM th« following t*bl«f • 

I 
I 5.I.e.3 

II. 

I.l.c.l MINAS/ARASIAN 50/50 DESIGN lASIS 

5.I.e.2   MINAS/AÄASIAN 5:/50 DES'SN 3A3T3 
130 * MIMAS FEED MATERIAL BALANCE 

MXNAS/AftAIXAN 5 3/50 DESIGN BASIS 
100 * AÄAIIAN FEED MATERIAL IAUNCE 

| i.l.c.w   100 \  MINAS DESIGN 3A3I3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 



99. 

TAêU  S.l.c.l 

MU Kl Ni  SCHfMf      N*   1 

CAIt   :   Ml NAS/AHA!! AN  LIGHT   30/JO   % 

TOTAL  MPINMY  PÄQ0UCTION 

P*QOUCTS TOTAL \ OP TOTAL 

.  PUtL SAS 

.  LPG 

.  SASOLINf 

.  J1T PlfcL 

. KEROMNI 

. OXEML OIL 

. PUll OIL 

.  IXCIiS PHÜOUCTS 

ATMOSPHERIC PfSIOUUM 
370* HIÑAS 

103 T/YfAP     j    PRODUCTION 

95 

S§7 

'95 

24S 

1  115 

1 400 

i 2j; 

1.7 

0.7 

13.7 

3.9 

4.9 

22.3 

21.0 

24.7 

.  LOSSIS 

TOTAL P*OOUCTIOW S 000 



I 
I 

TAHJ »5.1,c.2 

«PININO SCHff* N*1 

CAM  i   MINAi/AAAilAN IQ/W «SION  BASIS 
100 % MINAS PftO MATIilAL IALANCE 

T0TAL  ÜPINMY PRODUCTION 

100. 

M3CUCTS 

. fXCeSS    PTOCUCTS 
• ATPCSPHItic WSIOUUM 

3?C* 
. Losses 

.  TOTAL PRODUCTION 

TOTAL 
10JT/vïAf? 

43 

20 

429 

19S 

245 

1217/1055 

0/182 

2841 

5000 

\ OF TOTAL 
PRODUCTION 

1.3 

0.4 

8.8 

3.9 

4.S 

24.3/21.1 

3/3,2 

56.9 

1 -  SUffl« MOOUCrXOVWINTER PRODUCTION 



101. 

TAiLl   i 5. I.e. 3 

«FINING SCHEI* N#  1 

CASI  i   MINAS/AÄA1IAN 50/50 0ESI3N BASIS 
100  \  ARABIAN  FEED MATERIAL BALANCE 

TOTAL RfFINIRY PRODUCTION 

MB OUCT$ IOTAL 
10-T/YEAR 

\ OF  TOTAL ] 
•ROOUCTICN 

.   FuffL   SAS 103 2.1 

.  LPG 45 0.9 

.  GASOLINE 770 15.4 

.  JIT  FUEL 115 3.9 

.  KEROSENI 245 4,3 

.   DIESEL OIL 1325 .6.5 

.   FUEL  OIL UGO 23.0 

. ÎXCESS PRCOUCTS 
- ATMOSPHERIC «I3I00UK 

370* 
317 13.4 

.  LOSSES 

.  TOTAL PRODUCTION 5000 
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102. 

•   I.I.«.« 

»•1 

m t « % mSftlK* 

TtTAt IVPlNfffV PflQOUCTXQN 

MIIUCTI 

IK 

Ml 

««. SII 

• * 

TOTAL «asueno* 

• 1 •• sums PwouenavMiNfifi PSSBUCTION 
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103. 

»•*.  Mfiwint tcwtwi y i . camme CHACUN« (reo 

I 
I 
I 
I 
I 

nUtHTATlók 

ÏÏ!J£C l*Sinir* schema  ir.cìudas all tha rifinir« •chama n°i procas« units plug   : canning 

.    * vacuum distillation 

.     * Catalytic cracking   (FCC) 
•     ê  FCC gasolina MERCX unit. 

j7^ïî?UUVi,?illltion unit  i9 "••* to prapara * 370/550  cut  wittbli to  faad   tha FCC unii 

pcc^îi^i:0^1^3^81^ r^*3f <«¿r this 
viiîïî  Ï  Í$  ?-,1«n«d to  Provid« C5/r: ¡asolina 
f.L   ?/r0m  3J

  
t0  38  * W€i*ht-   «h« * 1** Î MIMAS 

ílfbi „E001"?* th* n*rk,t f«wlint   dam.nd 
•Aoììn:tìiSsBoif,3r;.

rcc unit with * ***ia- 

7ht vacuum rasidua cut point,   for bo-h crurt« 

WM   iiir-ts   in  tr.a vacuum  tower  flash  zen«. 

dïÎÎ.?*!î?i?!J
,Shtm# V32   n*v*r  satisfi.s  the dittai oil and domestic ^'«rosene raquiramants. 



'Ail!   i  5-2*« 

«PININO SCMtMt N-  2 MAIN  CHARACTERISTICS 

ÍOU, 

TYPE OF OÍS I SN 50 % LOCAL CRUOE 
50 % IHPORTEO CRUOE 

100 * 
LOCAL CRUOE 

TYPS OP PE50 50 % 
MINAS 

30 \ 
ARABIAN 

100 % 
¡UNAS 

100 \ 
ARABIAN 

100 * 
r*i;-jAS 

I 

.   AT« OISTILATION 
- OVERHEAO 
- KEROSENE Î.P. 
- L.A.G.O.   E.P. 
- ATM.   RfSIDUE 

170* 
220 
300 
370* 

165* 
240 
340 
370* 

170* 
220 
3C0 
370* 

155* 
240 
3*0 
370* 

170* 
220 
300 
370 

.   CAT.  REFQRflER 
- PIIO CUT 
- $1VIPITY   (RON) 

10/170 
35 

5S/1SS 
35 

80^170 
95 

65/155 
35 

60/170 
35 

.  IXQHT GASOLINE  MIROX 
•  PEIO CUT 

NOT UMO 
CS/15 

NOT USfO 
CS/65 

NO 

.  KEROSENE HYOROTREATER 
-  PEED CUT 

NOT USED 
165/240 

NOT USEO 
155/240 

NO 

1     .  VACUUM UNIT 
-  VAC.   RESIOUE 550* 

NOT  USEO 
550* 550* 550* 

.   FCC UNIT 
- FflO CUT 
- GASOLINS viELO  r%WT) 

1 
370/350 

30 

NOT  JSEO 
370/550 

36 
370/55C 

30 
370/550 

30 

• _., 

! 



IOS. 

»' tu» un nmw vu mm mm 
S«« tht following sk«tchti : 

.  7806Q.A.102 

.  73050.A.112 

.  78060.A.122 

MINAS/ARABIAN 50/50 DESIGN 3ASIS 

MINA3/ARA3IAN 50/5 0 DESIGN BASIS 
%  MIMAS FEED MATERIAL BALANCE à. - j 

MIMAS/ARABIAN   50/50  DESIGN  BASIS 
10 0  % ARABIAN  FEED MATERIAL   BALANCE 

.     71010.A. 132       100  %  MINAS  DESI3N  BASIS 



I 
I 
I 
i 
• 5.2.C.1       MIMAS/ARABIAN  50/50  DESIGN lASIS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

«'   WAi. MUMM» noweiifu 

S«t tht following t*bl«i : 

5.2.C.2  MINAS/ARPIAN 50/50 DESIGN BASIS 
m  % MIMAa FEED MATERIAL BALANCE 

5.2.C.3  MINAS/AÄAIIAN 50/50 DESIGN BASIS 
10 0 \  ARABIAN FEED MATERIAL BALANCE 

I.2.C.*   100 * MINAS DESIGN BASIS 



10?. 

TAHt 1,2,0.1 

•IPIHim  ICMfftf N*  I 

Câif   :   HINAI/AAA![AN   |0/|0   % 

TOTAL RIPINMV   PHOOUCTfON 

^«OOUCTl 

.  PUIL 3At 

.  LPS 

. lAtQlXNt 

. m PUIL 

• KMOMNt 

.  OlttfL OIL 

* ñ*L OIL 

. ixceis WOOUCTS 
- ATWOIPMMIC wsxouun 

370* NINAS 

- VACUU« «SIOUUW 
110* NINAS 

lOttfS 
• 'CC COKI 

TOTAL pmoücrtm 

TOTAL 

10*  T/YlAP 

120 

310.1 

33.1 

S 000 

*  OP  TOTAL 

PPOOUCTIQN 

2.4 

10 1.2 

770 11.4 

1H 3.1 

SM 1.7 

1 217.1 21.0 

1 400 21.0 

711 19.1 

477.1 9.S 

8.2 

0.7 



101. 

T**t •  5.2.e.2 

«PININO ICHlMt M»   2 

CAM   i   «XNAS/AftAllAN SO/SO Ht S ION MS IS 
100% MINAS  PHD PIATI«!AL SALANO! 

'3T4L AlPINMV PHO0UCTION 

MflDüCTl I0TAL 
IO5  T/vfA« 

\  Of  TOTAL 
••GOUCTICÍJ 

.  PUfI 3At SS 1.7 

.   L»5 90 1.2 

. SASOLINI IM 12.7 

.   JIT PL*I 1N 3.1 

.  KNOMNt 241 4.1 

. OIISIL ::. «217/10SS 24,3/2% 1 

.  PUfl OIL HI/7 IS 1.3/H.I 

.  tXCttS P^QOL'CTS 
•  ATflW^Wfilc «tSIOUUff 

370* NINAS 

2012/1100 

1SO0 

41.2/38 

38 
*  VACUUM ÜSI0UJM 

5SO*  NINAI 4 82/0 3.2/0 

.   LOSS!S 
- PCC COKI 31 0.7 

.   TOTAL WÜOUCTION 5000 

l   1  • SUHPfi PÄOÖyCTION / MINTI* PRODUCTION 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
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I 

lot. 

TAft.1 t     5.2.C.3 

WXNXNC SCHtm H* 2 

:A$|  I   WAf/AftAiXAN 10/50 3ISX3N SAS IS 
100 I AftAHAN JffO «IATI«Ai. IAÍ.ANCI 

TO*AL  «#XM*Y MQOUCTZON 

M80UCTI IOTAL 
103T/V1AH 

S 3# TQTAL 
HCOUC'ION 

•  •-!-  3AS 132.1 2.7 

.   *PB •0 1.2 

.   SAtOLXNf ??o 5.4 

.   JIT  fUlL 111 3.9 

. «ffOSfM 243 4,3 

.  OXIML QXL ISSO 31.0 

.  *UIL OIL 1400 29,0 

. ixass MooucTi 
• SAtOLZM 

•S/1SI 
• ATWOfPHfUXC AfSXOUb« 

3?0* 

130. S 

107,5 

523 

'2,8 

2.1 

'CS 

.  LOINS 
'  «p v*    «f w ^> C 17 2.3 

.  TOTAL HOOUCTXQN 5000 



I 
I 

TAfU i       5.2.C.U 

CAM i  100 % MINAI CRUOI QtSION »Al 11 

TOTAL WXNIHY  WQCUCTIQN 

no. 

MflOUCÎI TOTAL 
10JT/YfA« 

* 0* TOTAL 
PtQCUCTION 

.  »UlL  6AS 1S2 9.0 

.  LH 10 1.2 

.   SAIOLlNf 770 11.4 

. m PUH 19S 3.1 

.  KHOtCNf 24f 4.1 

•    OXSScL OIL 1110 23.0 

.  *JlL OIL ?oo 14.0 

. IXCtlt    WCOUCTS 
• ATNOIW*«: «siDwjn 

370* 

1SI1 
ÎS5 

33.2 
11,1 

• VACUUM «ISIOUUM 
510* 

7ü% 14.1 

.  uOSStl 
- KZ 87 1.3 

,  TOTAL WWOUCTION 5000 



I 
I 
I 
t 

111, 

i.i.  ttnam ICHIM w«i » nc/zmn 

Th« FCC/coking refining sch«m« includo til th« 
refining scheme n=>2 process units plug ¡ 

. * delayed coker unit 

. 4 cracked gasoline/light gas oil hydrotreater 
a calcinar 

• a steam reformer. 

ÎÏ« d,J*y?d cok«r *••<* i» * mixture of MINAS 
atmospheric and vacuum residues. 

jo/so mixtur« i« processed, th« catalytic reformer 
ijtftd with only th* ARABIAN 65/165 hiavy gasoline 

100 % MINAi cruda design basisi In the 50/50 typ« 
or design th« hydrog«n coming from th« catalytic 
rerormer satisfies the hydrotreater n««ds. 

ïJÎÎÏd2pî3k^n! ?fARABIAN residuum has not been 
ITJéuìS      ',îUv?hur cont«^ of th« calcinad co:<« produced would b« too high. 

ïîî^/îiîJ^1^! sch«m« -°3 is run with a 5 3/5: 
k«ro,*f«Afpf f'rd'-TrG *"oli^. 3«t futi, domestic 
w£h '?! !    *: °U Prod,jctions an« in accordance 
"¿Î\lr    ï*r,<#t for*c«ts. Ziesel oil demand is 

calcinad co.<« are in excess. 



«FXftft« SCHirt N«  3 MAIN OHMMCTIIIttrXCI 

112. 

50 S LOCAL CRUDE 
50  \ IMFOWTBO CRUDE 

AT«.  DISTILLATION 
' 3V€HMfAD 
• KtWIINI E.A. 
• L.A.S.O. S.R. 
- ATW.  RfSIOUE 

.   CAT.   «PORNE* 
• UtO CUT 
- SEWITY  (NON] 

.   LIOHT  SASOLINf  MEROX 
• REED CUT 

.  KEROSENE HYDAOTAEATEA 
• mo CUT 

•   VACUUM UNIT 
- VAC.   AESIOUt 

PCC UNIT 
"  REBO CUT 
• GASOLINE  YXIUO  i%Wt) 

OCLA vfD cone* 
- F5I0 CUT 

COKE* MYQAOTAEATEA 
• UEO CUT 

ITf AW «FOftfllft 
• AftO CUT 

50 S     ]     <00 \ 
ARAIIAN MINAS 

110 
220 
300 
370* 

NOT USED 

NOT  USED 

NOT USEO 

550* 

370/ISO 
38 

550 

CI/ÎSO 

NO 

US 
240 
340 
370* 

SS/1SS 
95 

C5/I5 

115/2*0 

NOT LSEO 

NOT  UIEO 

NOT  USED 

NOT  USED 

NO 

170 
220 
300 
370* 

80/170 
SS 

NOT USEO 

NOT UffO 

550* 

370/550 
30 

550* 

C5/330 

NO 

1C0 \ 
ARABIAN 

100 \ 
LOCAL CRUDE 

100  \ 
«INAS 

1S0 
220 
300, 
370 

11/110 
91 

NO 

NO 

110* 

370/SSO 
30 

370*/550* 

CS/3S0 

C5/150 



I 
I 
I 
I 

113. 

•'  UM« HO* 91AQUU  AM Mâff^âi ULàUCÈ 

S mm  th« following ik«tch«t s 

| . 7f0e0.A.103  MINAS/ARABIAN 50/50 DESIGN 1ASIS 

I. 7Ì060.A.113  MINAS/AfABIAN 5 C / 5 0 DESIGN BASIS 
100 %  MINAS FEED MATERIAL BALANCE 

. 7I0S0.A.123  ICO | MINAS DESIGN BASIS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



m. 

'   W" unum P*ù*u^m 

S«t th« following tabltt  ¡ 

.    5.3.C. : 

.     5.3.C.2 

.     S.3.C.3 

MINAS/ARABIAN   50/50  DESIGN  SASIS 

MINAS/ARABIAN   5 3/53  DESIGN  BASIS 
lûC  %  MINAS  FEE!  MATERIAL  3ALANCE 

100  * MINAS  DESIC5N BASIS 



I 
I 

TAIL!    * - 3.C.1 

UPININ«  SCHfMff N«   I 

CAli   :   MI HAI/AMI I AN   SO/ IO  | 

US, 

TOTAL  MUNI*Y   PÄOOUCTION 

PRODUCTS 

. PUIl SAS 

. LPG 

. OAtOlZNI 

. JIT PIAL 

. KlROMNt 

. OZISfL OIL 

. PUf I OIL 

. IXCIII PROOUCTS 

- TOTAL GASOLIN! SP 
Cl/150 MINAS 

- ATMOSPHERIC RfSIOUUñ 
370* ARASIAN 

• CALCINED COKE 

. LOSSES 
- PCC COKI 
• CALCINATION 

TOTAl PRODUCTION 

TOTAL 
101  T/YIAP 

S 000 

% OP TOTAL 
PÄOOUCTION 

221. S 4.4 

so 1.2 

770 1S.4 

US 3.9 

410 9.8 

1 433 21.7 

1 400 21.0 

313. S 7.1 

1S7 3.9 

S3.S 
103 

1.1 
2,1 

77 
54 
23 

1.1 
1.1 
0,4 
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imi S.3,0.2 

«IFIN INO SCHMt H' 3 

CAM i *INA1/A*A§IAN SO/SO OflXON IAIXI 
100 i MINAI Feto mrtftXAi  IALANCI 

TOTAL WXNfiY FWOUCTION 

MOOUCT$ 

. FUIL  SAS 

. LF5 

. SAfOLlNI 

. JIT FUIL 

. KEROSIN! 

. OISIfL OIL 

. FUIL OIL 

.  IXCISS P*OCUCTS 
- ATHOSPHMXC FtSXOUUW 

370» MINAS 
• CALCINED COKI 

. LOSSES 
• FCC COKE 
- CALCINATION 

TOTAL MOOUCTION 

TOTAL 
ìOJT/YfA* 

190,S 

SO 

770 

195 

2*5 

'500 

700 

1285,5 

UK,! 

103 

74 
51 
23 

% OF TOTAL 
MOOUCTIQN 

3.8 

1.2 

11.« 

5000 

3 .9 

4 ,9 

30 .0 

14 ,0 

25 ,3 

23 ,2 

2, 1 

1i 
1i 
0, 

f 
0 
f 

116. 



IV. 

TAtLl i     S. 3.e. 3 

«PININS ICHff* N9  3 

CAtC  i  100 % flINAI CKUOE OUXON 1ASXS 

TOTAL «PINERY PHQOUCTJON 

MOBUCTS TOTAL 
10 T/VIA« 

% OP TOTAL 
MQCUCTION 

.  PUH 3AS 301 S.1 

. IN •0 1.2 

.   5AI0LINÌ 770 15.4 

.  JIT PulL US 3.9 

.   KIRQUNI 400 9.9 

.   OIISIL OIL 1474 29.« 

.   PlfL OIL 1200 24,0 

.   IXCtll »»COU CTS 
• 3A!0mC 
-  CALCINIO COKI 

311 
110 
208 

7.9 
3.8 
4,2 

. Lossei 
• FCC 
• CALCINATION 
- STI AH «IP0IWÎN6 

117 
57 
4S 

S 

2.4 
1.3 
1.0 
0.1 

.   TOTAL PHOOUCTION S 000 

I 



I 
I 
I 
I 
I 
I 
I 
I 

119. 

1.4.     MFININI SCHCMf N'4  .  HVMOCMCKlMf 

The HCK refining  schäme  includes  all the rafini-* 
fchem« n-i  proc.ss   units  plus   : ranni4.| 

• * vtcuum distillation 

.    an hydrocracking  unit 

• a steam reformer unit. 

?3-0/55Sm^iSt^ia!fon unit  is u"<* to prepare • 3,0/550   cut suitable  to  fMd th«  HCK uhit. 

' I?«HfLU^LÌÌ d??1*Md/o produce middle distill- erei  for diesel oil manufactura. 

litici j«/fual^r0"nt CUt  iS  •ntiMly <"«<i  to 

íff-í«  rÍÍD¡?E.f;Vith th€ c«*Jytic reformer orr-gas,   supplias  hydrogen to th« HCK unit. 

AîïaîïÎÎ.ÎÎÎ1^?«  3.c^me  n°u   i«  run with a  5 3/53 

In the casa of  130   % MINAS design basis sasoli-e 
demand is   not entirely satisfied and th« flit ¿Ì, 
production  represents  only  50   'i  of    ^      4 ,   *  °^ 

I 
I 

I 
I 
I 
l 
l 
l 
r 



TAIL!   i  5-4-t 

«FINING SCHEMI N*  4 MAIN CHARACTERISTIC! 

119. 

TYRE OF DESIGN 50 \ LOCAL CRUDE 
50 \ IMRORTED CRUCE 

100 \ 
LOCAL CRUDE 

TYRE OF FEED 50 \ 
MINAS 

50 \ 
ARABIAN 

100 \ 
MINAS 

100 V 
ARAIIAN 

100 % 
MINAS 

.   ATM.   DISTILLATION 
- OVERHEAO 
- KEROSENE E.P. 
- L.A.G.Û.  E.P. 
- ATM.  RESIDUE 

170* 
280 
350 
370 

135" 
240 
340, 
370 

170" 
260 
350 
370* 

155* 
240 
340 
370 

260 
350 
370 

.   CAT.   REFORMER 
-  FEEO CUT 

j            -  SEVERITY   (ROMi 
80/170 

35 
85/1S5 

95 
80/170 

95 
85/155 

95 
80/170 

.   LIGHT GASOLINE MEROX 
-  FfID CUT 

NOT USEO 
CS/85 

NOT USED 
C5/8S 

NO 

.  KEROSENE HYOROT RE ATER 
•  FEED CUT 

NOT USED 
1S5/240 

NOT  USEO 
155/240 

NO 

.   VACUUM UNIT 
-  VAC.   RESIOUE 550* 

NOT USED 
550* 550* 550* 

.  HCK  UNIT 
-  FEED CUT 370/550 

NOT USED 
370/550 370/550 370/550 

.  STEAM REFORMER 
-  FEED CUT CAT. REFORM. 

VP'2l j 

NOT USED 
CAT. REFORM 

OFF-GAS 
CA- RE FORI*. 

0FF-GA3 
CAT. REFORM, 

OFF-GAS 
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120. 

*>    latti Mtff 9U9UH AW MATHIA1 ULlltCi 

$— th« following sk«tch«g   : 

.  ?8060.A.104   MINAS/ARAllAN 50/50 DESIGN ÎASI3 

78060.A.114 

73060. A. 121* 

•'IOSO.A.11% 

MINAS/ARABIAN 5 0/50 DESIGN IASI3 
100 %  MINAS FEED MATERIAL BALANCE 

MINAS/ARABIAN 50/50 DESIGN IAS IS 
100 I AÄAIIAN FEED MATERIAL BALANCE 

10 0 % MINAS FEED DESIGN BASIS 

- J J 



i 
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I 
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121, 

tl 

$•• th« following t*bl«§ i 

5.<*.c.l  MINAS/ARABIAN 50/50 DESI8M BASIS 

S.+.C.2  MINAS/AÄAIIAN 5C/50 DCSI3N BASIS 
10 0 % MINAS FEED MATEÄ&L BAUNCI 

5.*.c.3 
?ÍtÍ!A?/A!AííAN 50/50 DE3I(SN 8ASIS 
10 0 S  ARABIAN FEED MATERIAL BALANCE 
100 * «INAS FEED DESIGN BASIS 



tétti 1.4,e: 

•tfINIW«   ICHfMl   N*   <t 

CAIf   :   M INAS /MAS UN  SO/IO  I 

TOTAL  MF INI* Y  MODUCTIO* 

PtQOUCTS 

r0TAL *,   0?  TOTAL 

.  PUll 3AS 

. L P a 

.   SASCUNf 

.  J1T PUtL 

.   KMOSfNI 

.  DIISIL OIL 

.  PUtL OIL 

.  fxCfSS PRODUCTS 
vAcuu« «sxouun 
550* MINAS 

1QJ T/YfAP . PRODUCTION 

71.5 

30 

770 

1iS 

490 

1 SÌO 

1 400 

441.5 

1.4 

1.2 

^5.4 

3.S 

9,S 

31.2 

21 

3.0 

LOIS« 

"STIAW ÜPQUHW 

TOTAL PRODUCTION 9 QOO 

0.1 



123. 

rma i i.u.0.2 

CAM 1  WJAS/AHAtXAN 10/10 {MUM i Al II 
100  I  ITOMI PUÒ *ATf«AL lALANCf 

TOTAL WPINffY PUCCUCTIQN 

MODUCTI IOTA*. 
1Q3T/YtA« 

S QP TOTAL 
**ooucnoN 

.   PUIL  SAI 31 0.3 

.   .^6 80 1.2 

.  3ASGUNI Sit M.i 

.  JIT PHi. US 3.1 

• KfflOStNt 241 4.3 

.  OXfML OIL 1100 30.3 

.  Ixatt **COUCT| 
*  ATI*WHf*XC «IXOLUN 1Ü? 27.3 

370* 
• Loms 

• STfA* «POWtft 5 0.1 

.   TOTAL •«OOUCTION «ceo 



T«Lf i        S.ti.c.3 

«BININO SO€f« N*  4 

CAM   t   mNAI/AWtXAN 10/50 QISI8N I All I 
100   %   AAAIXAN  H!0 iWMXAL SALACI 

TOTAL  *P:NIRY PtQöuCTION 

12U. 

MflOüCTI IOTAL 
103T/YlA« 

\ OP TOrAL 
MODUCTXON 

.  P\ML SAI §0 1.8 

.   LPG 8C 1.2 

.   SASQLINI 773 11,4 

.  JIT PUIL 195 3.i 

. <ï»OSE E 271 5.4 

.  OXISfL 31L 1831 31,7 

.  ML OIL 1*00 28.0 

. ixctts PäüOUCTS 
•     SASOLlNf 

3ii 7.4 

«5/155 
- AT(10SPME«IC Kesiouuf 

132 2.5 

370* 237 4.S 

.  LOSSfS 
•  ITtAM «POWER 10 0.2 

.  TOTAL PtOOUCTION !0OQ 
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125. 

TAtil  I      5.K.C.* 

«PININ3 tCHim H* 4 

CAM , loo s nîHm cmm mim |ASIS 

TOTAL mnWY PKOOUCTION 



12». 

••••   MUMM tcwini ri . HCK/COKIM 

Tha HÇK/Coking rafining schama  inoiudaa all  tha 
rtfinmg  schama r.°*  procass  units plu": 

.     a dalayad coktr 

.     « craokad gaaolina/light fa* oil hydrotraatar 

a calcin«r. 

rïîidîi*y*d 20<*r f#td i$  tht MINAS SS0* v*cuum 

d!ÌK*d C0?inf of A'-ABIAM  rasidua has not baan com'. 
ÎÎIf */Ulpîïr COnt,nt of th* calcinad cok. 
producad would b« too high. In this rafiriri 

íha!!€.íh# HCK y.itld« «• «lightly différant from 
tnc-ia shown in tna rafining schama n*4 : tha laso- 
Una production is highar. Part of tha haavy Ï4J0- 
lina is sant to tha catalytic raformar. 

îï' UrToJ'&ÄSS í^d"Mn produetion 

«" " te Tell,." ,"1 °U Pr^«ion.  =«leln«l 



TAIL!  I   S-I-« 

«FININS SCHEMI N» I MAIN CMAHACTMXSTICS 

127. 

TYPE OF DESIGN 50 %  LOCAL CRUDE 
50 \  IMPORTED  CRUCI 

100 \ 
ÜDCAL CRUDE 

I 

TrPE OF FESO 50 \ 
MINAS 

50  % 
ARA1IAN 

100 \ 
MINAS 

100 \ 
ARAIIAN 

100 \ 
MINAS 

.   ATM.   DISTILLATION 
- 0VERHEA0 
- KEROSENE E.P. 
* L.A.S.Q.  E.P. 
* ATM.  RESIDUE 

150* 
220 
3004 

370 

165" 
240 
340^ 
370 

170" 
220 
300 
370 

" 

150" 
220 
300# 

370 

.   CAT.  REFORMER 
• FEEO CUT 
- SEVERITY   (RON] 

[85/150 SR 
(80/150 HCK 

§5 
85/185 

95 

[80/170 S* 
180/110 MCK 

35 

£85/150 SR 
f80/150 MCK 

95 

.   LIGHT GASOLINE MEROX 
- FEED CUT 

NOT USED 
CS/S5 

NOT UMO NO 

.  KEROSENE MYOROTREATER 
* FEED CUT 

NQT  USED 
165/240 

MOT   USED NO 

.  VACUUM UNIT 
- VALUUM RESIDUE 550* 

NOT USED 
i 

550*                                     SSO* 

.  HCR UNIT 
• FEED CU* 370/550 

VQT USED 
370/550                j        370/550 

.   DELAYED COKER 
- FEEO CUT 550» 

NOT  USED 1 
SSO*                         i           550* 

.  COKER HYOROTREATER 
- FEEO CUT 

i 

CS/380 
i 

NOT USED -   i                  ; 
C5/3S0                                  C5/350 

.  STEAM RIEORMER 
* FEED CUT CAT.REFORM. 

OFF-GAS 

NOT USED 
:AT.REFORM. 

OFF-GAS 
CAT. REFORM. 

OFF-GAS  • 
5/150 CASOLINE 

I 
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121. 

11     UIC* HMF HAMAÜ aim MAfffim fflfrafff 

Stt tht following ikttehti  : 

79050.A.IG 5 MINA3/ARABIAN   50/50  DESIQN IASI3 

79060.A.115 MINAS/AÄABIAN   53/50   DESIGN  BASIS 
10 0  % MINAS  FEED MATERIAL  BALANCE 

noSO.A.135 100 % MINAS  FEED    DESIGN  BASIS 
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129. 

S«« tii« following t«blti   : 

5.5.C.1 MINAS/ARABIAN  50/50   DESIGN BASIS 

I5.S.C.2 MINAS/AIABIAN   50/50   DESIGN BASIS 
130  * MINAS  FEED MATERIAL  BALANCE 

I.5.C.3 100 % MINAS FEED DESIGN  BASIS 

I 
I 
I 
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I 
Î 



TAtkl   l.l.t.l 

KffiMiNt tcmm N* s 

CAM   :   «INAS/AftAllAM 50/10 % 

TOT At  RIFtNfRr  HODUCTIO* 

110. 

I 
Î 

mooucri 

. PUH GAS 

. IPO 

. 8ASQUNI 

. JIT P\Ml 

. KlftOMNI 

. Olf ML OIL 

. PUIL OIL 

. fXCfU PHQOUCTS 
*  CALClNtO COKI 

CALCINATION 
ITIAH WQMftft 

TOTAL «WOUCTXQN 

-, TT AL 
10*  T/YIAÄ 

101 

21 
tl 
I 

I 060 

\  OP TOTAL 
MOOUCTXO* 

141 2.1 

•0 1.2 

m 11.4 

m S.I 

4M I.I 

1 IM H.? 

i m 27.1 

2.1 

Q.I 
Q.I 
0.1 
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111. 

•    I.I.e.2 

*FININO lOtf* N* I 

CAN  l   «XNAt/AHAflAH  10/50 OIIXGN  IASXI 
106 % "INAI niO riATtftXAl  lALANCf 

TOTAL WINERY PRODUCTION 

MÎOdC'J IOTAL 
10 T/YIA« 

% OF TOTAL 
PRODUCTION 

.  'Al SAS 112 2.2 

.   .»3 60 1.2 

.   9A10LXNI 140 12.8 

. äT pglL 111 3.1 

.  KlKOMNf 241 4.9 

.   QIEStL OIL 1700 34.0 

.   »LfL OIL 1200 24,0 

.  EXCESS PW30UCTS 
• AT*OS#Wt*IC «tSIDUUW 

370    «INAS 
• CALCINtO COKE 

120 

717 

103 

18.4 

14.3 

2.1 

.   LOSSES 
- ÎTEAH *tPn*Ml* 
- CALCINATION 

23 
5 

23 

0.5 
C.1 
C.5 

.  TQTAL MOOUCTION 5000 

Î 



I 
ï 

TAÜJ i     5.5.e.3 

«PINING SCHEME N*  S 

CAM  i   100 % HIÑAS CPUQS DESI5N SASIS 

TOTAL «SPlNfUY PRODUCTION 

192. 

MOOUCTi TOTAL 
1QJT/YEAA 

\   OP  TOTAL   j 
PRODUCTION 

.   PUSL SAS 221 4.4 

.   LPG 60 1.2 

.   GASOLINE 770 18.4 

.   JIT FUfL 195 3.9 

.  KEROSENE 490 3.3 

.  OIESEL OIL 183S 36,7 

.   FUEL OIL 1203 24.2 

.  EXCESS PRODUCTS 
-  CALCINED COKE *58 3.4 

.   LOSSES 
-  CALCINATION 
• STEAM REFORMER 

37 
16 

*.o 
3.7 
0.3 

.   TOTAL »TODUCTION SOCO 
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133. 

t.i.   Ufmm scHiMc rt - mmm, CIUCKINQ/COKINQ 

The TC/coking refining schema  includes  «11 th« 
refining schema  n3 : process  units  plus   : 

a TC/coking  unit 

.    a cracked gasoline/light  gas oil hydrotreater 

••    a calcinar. 

ra!idu«C?73?g Unit f**á is  the M:NAS
 *tm°spheric 

TC/coking of ARABIAN residua has  not been  considered. 
Sulphur content  of the calcined coke produced 
would be too high. 

., • In the  .C/coking unit the major part of the 35: 
neavy gas oil is   thermally cracked  in order to 
increase th« light distillates yields  }  a little 
part   is usad as  fuel cutter stock. 

Part  of the  heavy gasoline  3 3/170 oroduced  in ~he 
iC/coking unit  is  used as feed  of* the catalytic 
reformer in order to satisfy  the gasoline needs. 

When a 50/5 0 MINAS/'ASA5IAN mixture is processed 
-nis refining scheme mav satisfy all the marker 
forecasts  except  the diesel oil production. 

In the case  of  10 2   % MINAS  design  basis   aies*'   oU 
and  fuel oil  needs  are not  satisfied. 



TAfLl  t  !-•-• 

«PININO Umm N" • MAIN CHAMACTIRIITICI 

134. 

! 
TYPE OF  CfSISN 50 % LOCAL  CRUOE 

50 % IMPORTED CRUDE 
100 % 

LOCAL CRUDE 

TYPE Of  PflO SO % 
MINAt 

50 « 
ARAllAN 

100 \ 
MINAS 

100 1 
ARAtlAN 

100 \ 
•   MINAt 

.  ATM.   DISTILLATION 
- QVERHEAO 
- KEROSENI E.P. 
- L.A.6.0.  f.P. 
- ATM.   RiSIOUE 

150* 
220 
300, 
370 

1S5*             170" 
240               220 
300,             300 
370               370 

150" 
220 
300, 
370 

.  CAT.  «FORMER 
- FftO CUT 
- SIVfRITY   (RON) 

ÍSS/1SO SR 
I«0/170 TC 

35 
8S/1SS 

SI 

(80/170 SR 
(BO/170 TC 

98 

• [85/150 SR 
t80/170 TC 

98 

.  LISHT  GASOLINE PtROX 
-  FflO CUT 

NOT USEO 
CS/IS 

NOT USEO - NO 

.  KEROSENE HYOROTREATER 
-  FEEO CUT 

NOT USED 
18S/240 

NOT USED - NO 

.  TC/C0KIN8 UNIT 
-  FIIO CUT 370* 

NOT UKO 
370* 

- 
370* 

.  COKER HYOROTREATER 
-  FflO CUT C5/350 

NOT USEO 
C5/350 CÍ/380 
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131. 

St« th« following skatohM i 

^060.A.106  MINAS/ARABIA* 50/50 DESIGN BASIS 

'806C.A.U6  MIMAS/ARABIAN 50/50 DESI3N BASIS 
10 J t MINAS FEED MATEäIATBALANCI 

7I0IÛ.A.13«  100 %  MINAS DESIQN BASIS 
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lit. 

*> Wii tin»«* «fttfrfflj 

S«t th« following tabltt » 

5.6.C.1   MINAS/ARABIAN 50/50 DESIGN IASIS 

S.Ô.C.2   MINAS/ARABIAN 50/50 DESIGN 8ASIS 
100 %  MINAS FEED MATERIAL BALANCE 

5.6.C.3   10 0 S  MINAS DESIGN BASIS 

f 



T*M i  5 . 5. c. 1 

«PINING SCHft H* f 

-ASI  I   MINAS/AAASIA* IQ/IQ % 

TSTftEi Wiy "WfiTW 

137. 

r MOOyCT J I0TAL 
10ST/YfA* 

t OF TOTAL 
MOOUCT8* 

. »Ut- OAS 

. L»8 

. SASOLlNf 

. JIT  FUL 

. KEROSIN! 

. Dît ML OIL 

. PUIl OIL 

. ixcssi PRODUCTS 
• ATFIOSPNMXC «izouun 

370    KINAS 
- cAicnto co« 

.  .3111$ 
-  CALCINATION 

151. S 3.0 

80 1,2 

770 15,4 

liS 3.1 

4§C 1.8 

1430 28,8 

1400 28,0 

479. S 9,1 

370,5 
103 

24 

7,4 
2.2 

0,! 

.   TOTAL PHOOUCTIQN 5000 

•• 

• 



1 
1  1 

1 TA*J i   S.I.e.2 

1 
1 
1 

«PXNlNt tCHtm N* 1 

CAM i   flNAS/AAAUAN SO/SO OCSZSN BASIS 
100 \ MINAI WO MATERIAL SALANCI 

TOTAL RfPXNWY PRODUCTION 

1 
r 1 

MOOUCTI IOTAL 
io3T/reA* 

\ OF TOTAL 
MOOUCTION 

.  FUfL SAI 119.5 2.4 

1 .  LPS so 1.2 

1 
.  GASOLINE S4S 12.9 

.  JIT PUfu 135 3.9 

1 .  <IWMN| 241 4.9 

.  OIISIL OIL 14X 28.0 

1 .   RJtL OIL 900 18,0 

1 
. Excess PRODUCTS 

-  ATWOSPMf«IC ÄESI0UUM 
370*  «INAS 

1412.5 

<303.5 

28,3 

25,1 

1 
1 
1 

•  CALCINtO COKE 109 2.2 

i tosses 
-  CALCINATION 24 0.5 

.  TOTAL FBOOUCTION SOOO 

131. 

I 
I 
I 
I 
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139. 

r«u 1S.6.C.3 

«PININA SCHIFI N* I 

CAM 1   100 % "INAI CftUOf OtllflN MtXI 

TOTAL «fPXNIPY PRODUCTION 

MOOüCTI I3TAL 
1ÛJT/YEA* 

S OP TOTAL 
PPOOUCTION 

.  PUIL 8At 182 3.1 

.  LPS 10 1.2 

.  8ASQLINI 770 15,4 

.   JIT  PUIL 195 3.3 

.  KMOMNf 490 3.3 

.  OIIStL OIL 1500 30.0 

.  PUIL OIL 1100 22.3 

.  5XCISS PRODUCTS 
- ATKC3PHIPIC resiouum 

370* 

148 

434 

'2.3 

3.7 
-   CALCXNIO COKS 212 A.2 

. -ossei 
-  CALCINATION 47 1.0 

.  TOTAL PtOOUCTION 5000 

r 
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1U0 

r?*     MUM»« SCHCNC WV -  VUHUKINQ/THtMAL  CMCKIKI 

.     a VS/TC unit 

.    * cracked gasoline/light gas oil hydrotreater. 

ïnVîn^tvJÎ^f"! a'hmm 5*Ì bMn «*•"«* with onxy on« typ«  of design and  feed :   13 0   |  MINAS. 

Aid!« 370*?  f"d iS th* MINAS •«»•PhTic 

thíTAllSÍ-AABXA?í.
P*iÍÍ!Ít h*s  not b"n  considered   ; 

wiîhî,^    AN reaiduV 37°* **V  b« used  «   fuel oil 
pouî°poiîtn! ?rOCMSÍn« to  d«c'"" viscosity or' 

oîlot ÎSî^i?n or- MINAS   37°* residue would requir« pilot ASMvs  in order to d«t«rmine if th« vis'rok.n 
residuum produced may be used  as fuel oil wiJhoît 
any sedimentation problems. *"nout 

«LÍ but llght ?ro<*ucts  tnd diesel oil ne«ds are not  satisfied. 

è 
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1*1. 

TAHf  I  5-7-« 

«PINING SCHI« N» 7 MAIN CHARACTERISTICS 

TYFf OF QISIGN 

TYF*  OF PEED 

.   ATM.  DISTILLATION 
* ÛVERHEAO 
• KEROSENE E.P. 
* L.A.G.O.  S.P. 
* ATM.   RESIDUE 

-   CAT.  «FORMER 
* Ft! O  CUT 
- SEVERITY  (RON) 

LIGHT GASOLINE MEROX 
* PEED CUT 

KEROSENE  HVQROTREATER 
" FEBO CUT 

Vi/TC UNIT 
* FEED CUT 

Vi/TC HYOÄOTREATSR 
* PEEO CUT 

t 
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1<*2. 

11 MM 
n********* *»* ^"1% mm 

S«« tht following ikttcht  : 

71060.A.137   100   % MINAS  DESIGN 1ASIS 
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1*1. 

Stt tht following ttólt 

5.7.cl 100   % MINAS DESIGN 3ASIS 

r 
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TAUJ i   5.7.0.1 

WPXKXN6 ICHfñt N-  7 

CAM  i   100 % MINAS CftUOt  OfSISl IASII 

TOTAL ftfPXNIftY PTOOUCTION 

^  «OOUCTI 

.  PUIL GAS 

.  LPS 

.  GAIOLXNt 

.  JET FL€L 

.  <ERQSIN£ 

.  DXESIL OXL 

.  FUIL OIL 

.  6XCIM PRODUCTS 
- ATNOSPHtPIC HSIDUUW 

370* 

.   BOSSES 

.  TOTAL PflOOUCTION 

IOTAL 
10 T/Y6AH 

SI 

%  OP TOTAL 
MOOICTIQN 

1.7 

SO 1,2 

522 13,4 

13! 3.9 

24§ 4.3 

1382 27.2 

1400 28,0 

12S0 25,3 

m 

SOOC 

U<4. 
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1<*S. 

SuCCMfivtly   for 

Dasign 50/50   % MINAS/ARA1IAM LIGHT 

with     50/50  % local/impertid cruda fa«d run 
with 100   % local crude faad run 
with :oc  %  imported crudt faad run 

I Dasign 10 0   I  MINAS 
with 100  %  local cruda faad run 

" tha following tablas show   : 

| 1. Procass unit dasign capaciti.« 

2. Totti rafinary production 

I 3. Utility balanças 

•». Invastmant calculation 

I 5, Opartting cost calculation 

m S, Economic comparison. 

I 
I 
I 
I 
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#.  ftfimrt 

l 
I 
I 
I 
I 
I*o!^?VignificanT r*sult3 of thé technico-economic comparisons are  shown ir. taole       . omic 

From these results  can b« s««r.   : 

'   onYp^s's^ tht qU4lity *nd COit« of *»• «*• 

I*    nSíí1  °-Ud€ 0il  doês not  correspond to demand  ;  hence processing solely local  crui-»« •.;„IH m-.-  U ».n'nc<» «^._.   • # j     -w*w*y  J.W>-»A  cruet «ouid mean heaw inv*«r» 
ment  if demand   is to be matched. y *nv*st~ 

I 
I 
1 ' SfSri—-- ?S^SSS.VäL Imarxet, «nich maxes  it  too  «xoensiv- compared v<i->. 

"r^îLetCrUdI-°t1 •*** the  i-ternationaî mar.«  aûd transport conditions retained  for this   study 

îiï.ï^Îï.ïS;?*.^«1   :   h>'dî:°s*immir.g)   involves  the ¿•as.   investment   ;  however,   it  is mu.-h .**,,-, xeast  investment   ; however,   it is much Tore sui'abl« 

for local crude   (only 4 2   %)   and -ould  -o~ ?i ^ñí?^ 

The schemes involving cokina   (n°6   •  mW «»/-•*,,.»,« i 

ífìf   • d at the sane  tim« dn not require too 
AA":'"   *  h0WeVar»  extr* investment ovîr?h« •imple scheme amounts to more than 100 million dollars. 



172. 

The coking scheme  (N°6)  is  less  costly than tht hydro- 
cracking scheme  (n°u), but product quality  it less 
certain.   In addition this scheme requires at least 
partial supplias of  local  cruda oil so tin 
produced can ba valorized. 

that  coka 

Tha hydrocracking-coking  scheme   (nc5)   ij both the 
best  suited to the market  and the most costly.  As   in 
tha case of scheme n°S, a partial supply at   least of 
local crude would be necessary. 

Tha schemes comprising a catalytic cracking unit 
(n°   2  and n°  3)  are not particularly attractive,  unless 
tha gasoline  (or naphtha)  market proves larger than 
expactad. 

Most of the proposed  schemes will lead to  surcluses 
of some products -  fuel oil, coke, naohtha -."valori- 
sation of such  surpluses on the  export market cons ice« 
rably affects  profitability, particularly  in the  case 
of schemes involving significant  surpluses,   i.e.   n°l 
(hydroskimming)   and  n°2   (catalytic cracking). 
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