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DETERMINATION OF PETROLEUM PRODUCT PRICES

PRINCIPLE

The principle which has been applied for this determination
is to calculate with a refinery model the total netback
required by a refiner in order to cover its expenses and
its profit.

From a practical point of view this results in the
determination of an ex-refinery price s+<ructure fer
petroleum products, related both to the crude oil cost

and to the operating cost. We are speaking of price of
products and not cost because the selling prices in a
joint product industry do not equal the cost of manufacture,
except by coincidence. As a matter of fact the best proof
of this is the selling price of fuel oil which is sold at
a lesser cost than the crude oil itself though incurring
an operating expense. This means that the cost of manu-
facture is not directly related to the market price for

a particular product but of course the total value of

the nroducts 1s equal to the total manufacturing cost plus
profit.

The problem will therefore be to find a way to allocate
the operating cost to the different products. Several
sclutions can be investigated :

. Either rproportional tc the gravity of the product
. Or proportional to the heating value of the product
. Or proportional +to the market price of the product

. Or according to the actual operating incurred by
the product.

The third method is the only one which permits <o
determine the prices of products which are near the

actual selling prices, and is the one which we have
adopted,.
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2. REFINERY MUDEL

The refinery model is based on a 34° API crude oil
(ARABIAN LIGHT) yielding the following finished products,
with a hydroskimming scheme.

3wt

LPG 3.3
Naphtha 1.5
Regular gasoline 2.6
Premium gasoline 10.5
Kerosene 139.5
Gas oil 23.5
Fuel oil 42.4
Sub-Total 4.3
Refinery fuel o0il, losses 5.7
TCTAL 100.0

This crude has been chosen as it yields a products
Structure which is near the industrialized countries
consumption structure (such as JAPAN or EUROPE).

The main properties of the products are the following

LPG NG PSA specification

Naphtha Patrochemical feedstock grade
Regular gasoline 92 NOR (3.15 g/liwre of lzad)
Premium gasoline 33 NOR (U.15 g/litre of laald)
Kerosene IATA specificartion

Gas oil $0 cetane number minimum

Fuel oil 380 cst at 122°F maximum.

Tables 3 anag 4 present the overall material nalance as well
as the investment and operating cost, on a 1978 basis
(mid of year).
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BREAKDOWN OF MANUFACTURING COST AMONG THE DIFFERENT PRODUCTS

As explained previously we have split the overall
operating cost by taking into account the actual
selling prices (ex refinery prices) so that the sales

realisation will be equal %o the total manufacturing
cost,

The following assumptions have been made

. Liquefied petroleum gas price has bHeen set at 1.35
times the crude cost

. Fuel oil price (3 % sulphur) has been fixed at 15 %
less than the crude cost.

Starting from these bases we have split the operating
cost according to the average market (ex-refinery)

price of the products. The results are presented in
the table 1.

For a crude landed cost (SINGAPORE) of 37.30$/ton (see
table 2) the following prices of procuct are determined
and compared with the spot ROTTERDAM and SINGAPORE prices
and average ex-refinery price in EUROPE.

Comput ed Spot price Avarage Ex-
prices SINGAPORE ROTTERDAM Refinery Price
August 78 Summer 78 in EUROPE

$/ton Early 78

LPG 131

Naphtha 180 130 150

Regular 180 184 160 189
Premium 195 188 170 203
Kerosene 138 137 145 149
Gas 0il 130 127 122 138
Fuel 041(3.,5%S) 82 72 73 8s

With these prices the total balance between cost and
sales realization is the following :

Sales §59 500 CCO $

Manufacturing cost  £59 300 000 $
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TABLE 1

BREAKDOWN OF MANUFACTURING COST

AMONG THE OIFFERENT PRODUCTS

1} Manufacturing Cost

Crude Purchase

Operating Cost

Total cost to te recovared

2) Sales Realization

Yield
% wt/crude
LPG 3.3
Naphtha 1.8
Regular 2.8
Premium 10.5
Kerosene 10.5
Gas-oil 23.5
Fual-oil 42.4
Total 84.3
dasis

Price Breakdownr
(Per ton aof product)

14
28
a8
28

25

1,38

1.82

108

C.8s

c

c

c

S/ycar
5,000,000 ¢

74,300,000

1,080,000
3,840,000
13,800,000
13,875,000

29,400,000

67 .685,000

(1) Fixed price : LPG equal to 1.35 times
Fuel o0il equal to 0.85 times

(2) The distribution of the balanced cost

according to the following

74,300,000 + 5,000,000 C

Salss

Realizetion

222,750

+

104,300
e 202,000

*

850,000

*

608,000

*

1,280,000

1,802,0C0

+ 5,072,650

the crude
the crude

c

(]

)

(]

cost
cost

has been made

Taking into consideration the supply/demand

balance

Taking into consideration the part of
manufacturing cost required to produce
the respective finished products.




TABLE 2
CRUDE LANDED COST IN SINGAPORE

F.0.8. RAS TANURA 12,70 /bl ar 33,47%/ton
TRANSPORT COST # 2.35%/ton
UNLOACING AND HANOLING 0.80%/ton

LANDED COST IN SINGAPORE 97,008/ton (rounded)

®3ased on 150 000 ONT - APRA INDEX 50 Worldscale
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TABLE &4

MANUFACTURING COST

ERECTED COST IN EUROPE/JAPAN MID OF 1978 : 280 000 000 uUSS$
BASIS : GRASS-ROOT REFINERY = CASH PAYMENT
JQuantity Unit Cost Total
$ U.S. §
VARIABLE CHARGES
1. RAW MATERIAL §.000.300 Tons c §.000.000 C
2. UTILITIES (incluced in invastment
and as fuel consumption)
3. CHEMICALS AND CATALYSTS 2.000.000
FIXED CHARGES
4, LABCUR AND SUPERVISION 400 22.000/Ysar 8.800.300
g, MAINTENANCE (MATERIALS AND LABOUR) 3% of invastment 3.400.C00C
8. OVERHEADS 1% of investment 2.200.000
7. INSURANCES, TAXES 1.5% of invastment 4.200.Q00
8., INTEREST ON WORKING CAPITAL 10% of working
capital 8.10C.000
3., DEPRECIATION AND RETURN ON
INVESTMENT 14,3%0f investment 40.5030.0a0
TOTAL 74.200.000
+5,500.000 C

EF

. LABOUR AND SUPERVISION 18,000 $ per man y

« WORKING CAPITAL estimated at 2 months crude cost

ear
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APPENDIX 2

PRODUCTS MAIN CHARACTERISTICS



PRODUCTS MAIN CHARACTERISTICS

fhe refinery products have been spli<ted into interme-
diate and finished products.,

The following two series of tables show a preliminary
estimate of the main characteristics of intermediate
and finished products issued {rom Doth crudes processed
MINAS and ARABIAY,

l. INTERMEDIATE PRODUCTS

See the following tables

1.1. MINAS CRUDE/light products : light gasoline -
total gasolines

MINAS CRUDE/Heavy gasolines - reformate
MINAS CRUDE/Kerosene
MINAS CRUCE/Light gas

MINAS CRUDE/Heavy gzas

MINAS CRUDE/Heavy zas ~il - Xzsiduum - lckae
ARABIAN CRUDE/Light ~rocduc<es : g£asoline
APRABIAN CRUDE/Light sroducts : gasoline = reformacre
ARABIAN ZRUDE/Kercsene = light gzas oil

1.10. ARABIAN CRUDE/Heavy gas oil

1.11. ARABIAN CRUDE/Residuum




- - - vt - - d3
- - ) 6cl - - - (*70A) % 06
- - ] Lo - - - (°0M) % 05
- - - 69 - - - (°0A) % OL
- - ~ 6v - - - dI
(Do) NOIIVTITLISIO WISV
- - - L - - - SOT1VHONY
- - - ov - - - SINITIHVN
- - - 65 - - - SNI44VHVd
(" 0A %) NOILISOMO)
- - - SE 0 °0 /°0 °0 (¥vE) MNSSRIJ HOVA OI N
s9 59 €6 6v S ¥9 o/ VI HONY IS
HIRNIN NV 1D0
- - - L > - L > L > (W Ndd) o zma:Emz
- - - S s - S > 5 > (M Wdd) . S”H
- - - S > - 5 > S > (M Wdd) . SNVINIR
- - to‘o > to‘o > - to‘o > to°‘g > (M %) INILINOD ¥PHA NS
0zs°0 02/°0 1WA 0z/°0 099°0 999’0 ¥59°0 ALIAVYY D14103dS
J1/6A ¥3IN0D 74 NS Y S MS
0L /S) 0/L/5) (VAWL%) 0s4L/53 09/5) 08/5) 59/5) S13N008d J1VIOAMIINT

wl'l"'

(AUAWWILST ANWNIWITRI)
INTOSVI W01 - INIW0SYD D1

SLONGOUMd 1HOT11/INRD SYNIW
SIHLSRHAUWIMD NIW SLINO0Nd ALV IGIRIIINI
-t :

- e = e ——————p— >




8L - - - - evl . d3
FAQ ! - - - - /FL *OA) 3 06

(o)
it . - - ; oLt % 05
€2 - - - - o {(°0A) % 01
S - - - - o/ d1
(9.) NOIIVITIISIO WISV
- - - . - z ST AVHONY
- B - (€ ; ov SINIIHVN
- - - 09 - es SNI44VHVY Y
(*0A %) NOILISONOD
¥‘0 - - § . - (¥VE) NSSHI HOVA OIS
56 ov ov L€ 0S/5¥ ¥ WD HOUMVIST HIGNN VL0
- - - L > - L > (MUdd) -  NIDOMIIN
- - - 5 > - 5 > (M Wdd) . SZH
- - - 5 > - S > IN Wdd} o SNYIARIM
t0°0 > - - 10°0 > . L0°0 > (3N %) INIINOD HHJINS
06.°0 v 0 00 K€/ °0 ov.°0 62¢°0 ALTIAVYO  O14103dS

J41/7GM . E) 18] oS YOH oS
LRI04 0cL 708 0/4 /08 0/\ 708 05t /708 051 /59 SLNOMA IVIOMMIINT

VW04 - INTTOSYD MY :

(AUWILST AWNINITRID)

SLIN00¥d LHO1T/30NED) SYNIW

SOLLSINAUIVIVHD NIW SLINOCMd VIO IRIZLINI
-t : Il




- 4 74 tLz 4 %4 - d3
- SEZ L4114 00z - {(WA) ¥ 06
- oLz 60l 2o - tWA) % 09
- aaL r4: 9 - (oA) ¥ oL
- v/ 1L st - dI

(Je) NOIIVTIILISO WISV
- t 6 9 s> (A %) INFIMOD SITIVONY
o o s€ e €e (wew) - IAONS
o9 09 3% 14 4 - tJ,) - HSY 4
0os - > £y - 95 - t9 - 59 - (Je) INIOD INIZINS
‘o to°o 10°0 > t0°0 > 10°0 > (W %) INIINGD NS
56£°0 (6/°0 8/(°0 0//°0 09/°0 ALIAVMD JI14123d5
WM MS HS HS M S1ON00Md 31V IO RN IINT

f! 0sZ/set 09 /0414 0zZ/0/14 0c2/7058 581 /0s1

(UWILSI AYWNMITRY)
IO N/ AND) YN

SOUSIHAUIVIVO NIV SLINO0Wd 3LV IGDRIIINI

t-1 : Iy}




ov 0w 0¥ /0E Lt 99 23N LD
0°2/5°7 0"z - 51 - 2,66

- . 7'z vz el Ja¥S

/0t 0°/ - o'y vz Je9E

- - - - St Jo0Z 1V

(1S3) ALISOJSIA °

- - - ozt €6 (Js) = HSVY13
0 /5 - 5 - (- € o - (D.) INIOd ¥N0d °

S0°0 > 50°0 > S0°0 > S0°0 > 20°0 (IM %) INIINDD MIHINS °
0980 0M*0 599°0 0c9°0 9L8°0 ALTAVHY DT41D3dS °
1 - eA M0 304 us 84S ;
ase /0L 0se /044 an 0s€ /7092 o0 /022 1 VIOAIINI

(UWILSI AN TRId)
TI0 YD 11D17/30MD SYNM
SAHSIHANIVIIO NIWW S1ON00Ud 31V IOIRIIINI
-1 : Vi

| one omb GED GNB GEB N0 GHD Gn G20 G0 GOF G G OGN P G G T W >

T — e ng——————— o




- - - (L v 5/ HXMON VI
- - - . - - J.0v1
- - - €°Z - 6°L 7,66
08t st 9°z1 - € - 3,06
- - - s'9 09 S Je8E 1V
(153) ALISOOSIA
- - - L6 09 - (Do) o WNITINW
- . - o9t svl - (Do) o HSVI
0z « GL v + (Z + (e 0. (3,) INIOd ¥NOd
50 > €0 > oL‘o 90°0 s3°'0 10°0 (IM %) IN3INOD ¥HINS
OL6°0 0Z6°0 on6°0 99°0 6€8°0 059°0 ALIAVMD JI4133dS
J1 - @A ¥3IN0D 374 us us YOH .
+06E F 0S¢ MM 0¢€ /0SE 0/€/00€ 0SE /052 SLN00Md 3LVIORYIINI

S-t

(AUWI1S3 ANWNIWITRID)

710 V9 MVIH/IINYD) SWNIW
SISO ¢!V SLINA0NC 31V IGIRIIINI
ER J




0z > - - - - (WM %) INTINGD HOA + N31vM °
- l°S 601 o'y - NOBMYJ NOSOVYHNDD -
- - onye oonZ 005 (3M WD) INIINDD NIDOMLIN
0s2 > - 0s > (174 €0°0 1IN
St > - 5L > 9°0 20°0 > W TOVNVA
(3 Wd4) INIINDD VI M °
- 05 > 2z - - Je6bL
- - = 9 5°s 3,66
- - 0072 0Z1 S° /1 3,05 1V
(1S3) ALISOOSIA °
- - - - 0L (Do) « WNITINY
- - - 02 - (Je) « HSV
- 05 o ay 6b + ZG o (Je) INIOd ¥NOJ °
o't > 2’0 > L0 L0 60°0 (W %) INJINDD ¥NHJNG °
80°2/90°7 020°t vEG'D 969°0 599 °0 ALIAV¥O 21410345 °
E) 18] 324 s Hs s S1IMO0Nd VIO BYILN]
NI 00 055 +O/€ 055/0/¢

9-t : N1

(UAWILST AUWNIWI T D)
MDD - WYXIISTY - IO SV AMYIV/INY SYNIW

SIS IHAIIVEIVDO NIW SL1ONA0Wd 31V IO ALN]

——— T &

-

- oOF O O T o T T e o T o T Tt T T T .y T -




0/ Lt 8°0 SO 110NV
L2 5°s L°€ SINILHJIWN
R°0Q v°cEe6 5°SE SNIJ VW J
(Y0A %) NOILISOMDD °
€0 4°0 6°0 /8°0 (¥WE) NSSMJ HONA GI N °
€6 €V 74 S°v9 5’59 MW3ITD HOMVISTY NN INVID0 °
- - - (3N Wdd) NIOOHLIN
2z 9 ] (W Hdd) . SH
8cZ - 6/¢ €/ (W Hdd) .- SNIVINM
£0'0 10°0 > €0°0 > €0°0 > (1M %) INIINDD ¥WHdINS °
02,°0 80/°0 0/9°0 €59°0 (¥3°0 ALIAVMD DI4103d4S °
334 ¥S M ¥s S
044 /6D 561 /6D 08/5) S¢/%) 5$9/5) SLINONd IIVIOBMIINT

-— el G I O O e O O T O G O OB G T T T T W™ -

(IUWILST ANWNINI TRId)

INTTOSYD © SLINOCHd 1HBI11/30ND LID1T Ny ISvay
SOSIYAUIVIO NI S1NO0d ILVIODRIIINI

-1 : Tvave

s s A &+




- - €24 6°6 8°9 ST VMOV

- - L°sL 6°vi el SINILHIVN

- - 9°7¢ FAK Y v°9/ SNT44vivd
(on 3) NOI1LISO4M0D
$Z°'0 - - - - (MvE) BNSSRId NONA OI R
$6 0s - - - HVITI HONVISTY HIEGNN NV 130
- - z > z > z> (M Wdd) o NDONLIN
- - S€ ez 9z (M Hdd)  « SZH
- - " TW4 (22 9z2 (WM Wdd) « SNVINIHM
10°0 > 100 > S0°0 > ¥0°0 > €0°0 (3N %) INTINOD HNHINS
06/°0 0SZ°0 Y{TAR ¥€/°0 624°0 ALIAVH9 J14133dS

O ¥S ¥s s
VRO ostroe | sei/se 591 /59 551 /59 S1IN0MYI ILVICRMIAINT

@"llll'l'llllllllll'

(AUWIL1ST AWNIWITRID)

VIO - NITOSYD : SLINO0Wd 1HO1T1/30MD 111 Ny iavay

s o

. e i e e

SOISININWVIAD NIV S1INO0Wd ANVIOBIRITINI
vl

-




os - - . - - HIRON WL °
9z - - - 7,06
9°¢ - - - : - I.9€ IV
(1S3) ALISOJSIA °
- 6°/1 z°o /761 c > (10A %) INIINGD SITIVMOWY °
S'0¢ - - - - - (Js) INTVINY
- 0€ €2 €7 €z €€ () . INOMS
€L - - § : ; - (Do) - ¥N0d
Lz 09 . . 2.) . HSV 14
- os - > v - s - €5 - 59 - (Je) INIOd ONIZIRS °
oL L0 > Z2L°0 (o oL°0 10°0 > (M %) INIINDD BNHAMS °
999°0 008°0 967°0 264°0 062°0 050 ALIAVMS 21412345 °
¥s YOH S S s YOH
OVE /W2 0szZ/501 0vZ/551 SeL /051 SIN00YHd IVIOMYIINI

ovZ/5e ovZ/591
1

4

6-1 :

B s e

(UWI11ST ANWNINI TRId)
TI0 S¥YI LD - NI/ I 1HO17 Nv iV
SOULSIIILIVIVID NIWW SL1ONA0Nd W1 IGBRIIIN]
v

-

[




- 1 € Gl 0% /0E HIMNN V1D °
0°9 ; 9°7 - - 7,66
9°6¢ /°0t - 0y $°€ 7406
- - 5°6 - - J.9E 1V
(1S3) ALISOOSIA °
e - ve - - (70) « INITVINV
- - o9t - - (Do) «  HSV4
6€ o 0z » oL . 5 - st - (J.) INIOJd ¥N0d °
$°Z 0°¢ 0nez 50°0 09°Z (M %) INJINDD BHJING °
026°0 526°0 999’0 090°0 506°0 ALTAVED J14I03dS °
S 14 ¥s YOH 34
05S/0¢E oM 0LE /OVE 0SE /092 o SLNO0H ILVIOMYIALNT

(W 1ST ABWNIWITRS)
TIO SV AMVIV/ID 11D17T NIV
SOLSIIAUIVIVIO NIW SL1ONO0Ud 3LV IO BRI IINT
ol-1 : Ivvi

| - -
e —————— -+




SL /700 b€l 6°¢9 NOERIV) NDSOVHMNDD °

oe6 oséy (Mdd) IN3IINDD NIDOMILIN

- 1 74 r4 IMNOIN
- +9 F4 WNIAGVNVA

(Wdd) INIINOD WIM °

- o/ L€ J.66

- - (11,9 306

- - gL J.9€ 1V

(1S)) ALISOOSIA °

ov €E gL o (Jo) INIOd ¥NOJ °

1 96°¢C s0°€c (IM %) INIINGD  HdINS °
0s0°tL SZ0°\L /56°0 ALIAVHD J14103dS °
304 uSs us

S1IN008d I1VIOWYIINI

030 +055 JOCE

(IUWWI1ST ANWNINI TRID)
WIS/ 11D17 Ny i1ovw

SHASTHIVID NIW SL1ONA0Wd 31V IO RI3ENT
-t : FIewt

j— e -n - - e G G @ @ S @ G GOF O GD BB S0 W W -

e e ———— - -




"INIWISYD O34 40 ALTINVNG IRV V SIATOANT NDTLVIINEGVA
HIML 41 G3LIIJSH 3@ 10N 11IM NOTIVINIOIS WND NIOSVID IT ON I S3JdAL ONINGTINGT NDTLIVITHIIIIS ML - l

"Jo05 01 O3IWWTILISI NI SYH NOTIVIIHINIGS dI WISV 'NOTIVITHIOIS AN 10345 01 ¥I0M0 NI
INVLISISND]) 10N RV MNSSTd YUIVA 013 OW INIOd WILINI NOTIVTIIILSIO WISV ININYTINDD NOTIVITSIISSS WL - L ¢ VUM

ogt 007z > 007 > 002z > - d3
Skl oRL > oaL > 091 > - YA % 06
SOL ozL ozt ovt - 0N % 05
89 m 08 08 - ‘WOA % 0L
os 3 05 S 0s 3 0s > - dI
(Do) NOIIVTITIIISIO MWISY °
o> (9°0-€5°0 {9°0-€5°0 /9°0-09°0 ey (¥vA) INSSY HONA QI M °
S0°0 3 SQ°0 3 S0°0 3 s0°Q 3 1IN (IM %) INIINOD WIS ¢
SL°0-2(°0 (/°0-S°0 9/°0-€4°0 SL°0-2(°'0 56°0 ALIAVH9 DJI41ID3dS °
(174 - 9/ ¢ - (Z4) HOI10W -
- NIM €6 - - - (L4) HVISH -
HIRNW IWII0 °
A
Ew.-.<”>< TIT 3dAL II 3dA) I 3dAL
...................................... A 941 S1IND0Y¥d OMSINIS
INITTOSVYDY

(IWI1SI ANWNIWNI T Y)
INTIOSYI O

SOUSIHAIUIVIMIO NIW S1ONO0Md OIS INIS
-2 : N1

et e ————— =




*SAVYSSY ONIONITE SO
SNV AG ATIIVHNIIV TOW OININNILI0 30 OWIOHS SNOLLVIIAIIISS INIOd ¥0d 110 135310 11 ONV T 3dAL - 1 4
HIALYY OO FD B AWNWHS 43 NOLLVITILSIO
WISV 110 135310 IT ONV | 3dAL “NOILISOAHOD 110 135310 NI SIND 110 SVY AAVIH 40 15N WMIXVW V 01 30 -
M3V OO 38 ONOHS NOTLVITSIIIHS INIOd HSVY 4 1Nd 130 bar -2
*035SINNS S1

M) 1HOT NVIEVHY O30T NIHM 0310345 3 10N 11IM NOILVIISIOIHS INJINGD 3NHdNS 110 135310 - L SN

™

- 0/€ -0vE 0/€-0vE 00€-0vZ 052-02Z - 0%7-072 43
00c- O¥Z ovZ-022 0¥/ -022 58l -0s5t ost > ost > dI
(D,) NOIIVITILISIO WISY °
- 0s Sb - - - HIRION WL °
oL > - - - - - 3,06
- e/t R/ - - - 1,07 1V
(1S7) ALISDISIA °
- - - /€T 08, /02 0€ /07 (wm) INOMS
GL o 0~ 0 +/0b + 5 - > - - (De) = ¥N0Od
NIW O NIM 06 NIW O/ - - - (Jo) = HSV S
- - - - 09 - 09 - (De) INIOd INIZIMJ °
- - - - gl > o > (I0A %) INJINDD SOTIVIONY °
0L > 8°0-5°0 2°0 - 5°0 S0°0 oL'o > oLo > (W %) INIINDD HOHINS °
06°0-S8°‘0 Ge°‘0-20°0 59°0-20°0 19°0-6/°0 ] 08°0-6£°0 08°‘0-9/'0 ALIAVHT J14103d4S °
IIT 3JdAL g II 3dAL T 3dAl 101 vdr
310 13s31ia INTSOH DN - SINO0¥d O3IHSINIS

(WL LS AYWNIWITR)
V10 13SIIQ/NISCATA/1IY LTI
SIASIIUMNIO NIWW SLONO0Md GIHSINIS
-2 I vl

| one o m me mn ws G WD T ) G G G OGP U = oG O o a»

e v - —————p—— =



*NOILISOMN) 110

1IN Y ATVHNIIV RO XTI 01 $3080 NI AGMINOI IA OTINOHS SAVSSY INIGRINEG ' JIEYTIVAV
ION ST SIND AAVIH SVNTW (INV 1HOTT NWTHVHV HLIA SNOTAVHIID INIINTIE ININMIONC) VIVO - €

"ARINORS

NOILVIIIO34S THL NVHI HIM0T HOMW ST JIIWNIIS3 ALISOOSIA 11 (v T 34AL ATINTIOISNOD ONV
NOTLISOMOD 110 134 NI gen My Sind LHITT MOTAVITAHINIS INIOD ¥N0d 1335 01 ¥3IO NI - 2

cOISS0US ST I 1HOT T

NVIGVHV O31HOMI NWM 0D 3JST 3G 10N 11IM NOTEVIIIID34S INIINOD ¥HGINS 110 13Nd - L SOV

- 005 -00€ 00t > oy > 1,06 1V
(1)) ALISOISIA °
- - - o9t (Do) « HSVI4
- GZ 0z LZ (Do) INIOJ ¥MNOd °
o't > L'F - 6°2 () 1°'e - 9°2 (M %) INIINDD WHJIINS °
90°2 96°0-€6°0 96°0 96°0-26°0 ALIAVHY JI41I034S °
ITI 3dAL | IT 3dAlL L 3dAL
e E S1N00d QIHSINII-
OWIIWD 110 1T3Ind |
|

(UWILST AWWIRITRID)
INOD GINIIWI/10 1IN

SIIISINIIVIVIO NIV SLINO0Wd GIHSINIS

¢€-2 : vl




APPENDIX 3

FINISHED PRODUCTS COMPOSITION
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1.

MINAS/ARABIAN 50/50 DESIGN BASIS

5.0 MMT/YEAR OF 50/50 MINAS/ARABIAN CRUDES

See

1.f

following tables

Rafining scheme n

Refining scheme
Refining scheme
Refining scheme
Refining scheme

Refining scheme
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2. MINAS/ARABIAN 50/50 DESIGN BASIS

SMM T/YEAR of MINAS CRUDE

See jollowing <ables

l.,a Refining scheme n°

>

2.b Refining scheme n°2

2.c Refining scheme n°3
| 2.3 Refining scheme n°4
‘ 2. Refining scheme n°s

2.t Refining scheme n°s
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APPENDIX 4
PRODUCT SPECIFICATIONS
(maIN sRODUCTS)

For complementary information see

: volume BASIC DATA,



M N
TESTS LIMITS
;‘ — # En——
1 Vepour pressurs at 37.8 °C kg/cmd Mex. 4.9
2 93 A\ deiling point (780 mm Mg) °C Max. 2
3 Weter Nil
3
4 Copper strip corrosion No - 1 strip
$ Specific gravity at 18.8°C
(in ligquid form) 0.58
M‘ — “




—--———--——---—-—-‘q—-—-”_—.

MOTOR GASOL INE

10

11

Kneck rating F1 O.N

2 O.N
TEL content gr/kg
Sulphur % wt max

Oxicdetion stability
(ind. period) min,

Reid vepour pressure
et 100°F
Distilletion I.8.P,
= 10 % svaporated et
S0 % sveporsted et
90 % svaporsted at

end point
Gum potentisl mg/100
Acid number mg KOM
Sediment

Acid and bese soluble in weter

menth

*C min
°c
°c
°c
°c
mi

/gr

Copper strip corresion

gosT asT aosT
2084-87 $268-68 $5818-71
Typs 1 Type II Type I1I
- - Min 93
72 ) -

- - 0.44
g0.0% ¢.08 0.0%
480-800 480-600 480-800
4%0-%00 400-%00 400-500
40 40 4Q
80 80 80
140-145 120 118-120

180-198 180-19% 180
200-208 200-208 200-208
max, $ max. S max, §
3 3 3
N{l Nid N{l
Nil Nil Nil
remains remains remaing




JET PUEL

‘ ——
|

GO8T 3134-82
’ | I TEsTS | 1 J
p—
1 Specific grevity 20°C gr/cmd min 0.77%
‘ 2 Oistilletion I.8.P. °C max 180
' . 10 % svaporatsd et °C 108
‘ . Y . 198
. 90 3 ¢ 230
| . 0 . 250
3 Viscosity cst at 20°C min 12%
. - ot -4°C mex 8
4 Inferior calorific velue kcal/kg 10,280
§ Sulphur content % 0.1
l. 8 Smoke point mm 20-48%
f ? Acid number g KOH/100 ml mex 0.7
‘ “ ’ Reid vapour pressure mex -
1 ] Pour point °C max - 80
" 10 Flash point °C min 28
1" lod number gr 1,/100 gr 3.5
' 12 Arometics content 22
13 Gum mg/100 ml s
14 Sul phur mercapten % 0.00s%
' 19 Thermal (1SQ°C, 4 hr) mg/100 ml 10
14 Ash & wt 0.003
t 17 Weter end sediment NLL
Copper strip corrosion (100°C, 3hr) Remains




GOST 4153-08
F _]L_ TESTS LIMITS
T

1 Specific gravity et 20°C gr/cm’ mex 0.830
Smoke peint m. min 20
Distillation 1.8.P. °c 180
Oistillation 20 % eveporated at °C 200

ond point °c 275-300
4 Colour max 3.0
L Pour peint °c -8
] Flash point Apel *C min 48
? Acid number mg KOH/100 m1 max 1.3

] Ash s mex 0.c08
9 Sulphur content % max 0.08
10 Weter Nil

114&&"" strip corresion remaing
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10
1
12
13
14

GAS OIL

1
S

GOST 30%-12 GOST 30%-82 ,
TEST T TYPE 1 TYPE 2
Catene number 49 $0
Viscosity kihemetic at 20°C, CST 3-9 3-8
Distillation 50 % evaporated et °C mex 300 200
90 % at °C mex 3s0 340
Flaeh point P.M, cc *C min 70 min 90
Freezing point in summer °c + 10° 0 all the
time
in winter *c 0 (esason)
Sulphur content, % max 0.2 g.2
Acide number mg KOH/100 ml max ] S
Agh, % mex 0.01 0.01
Sulphur mercapten % max .01 0.0
Gum mg/100 m1 max 80 60
Weter NIL NIL
Sediment NIL NIL
lod number gr 1,/100 gr max s ¢
Copper strip corroeion remains remeins




GAS OIL - TYPE DY

For low speed
diesel
GOST 1687-858
TesTs T _1 LINITS
—— ]
1 Specific gravity at 20°C, gr/om? mex 0.9%
2 Distillation sveporated at 280°C % mex 18
| viscosity at S0°C, kinematic, max .0
4 Coks, % max 3.0
S Ash, % max 0.04
] Sulphur content, % max 0.9
7 Water % max g.$
] Flash point °C min 1]
] Freezing point °C 19
T e —




PUEL OIL TYPE |

Pr—
TESTS LINITS

pm—————

1 Distillation.Recovery at 270°C L JAVR max 48

2 Flash point P.M, cc °c 62.2-180

3 Pour peint °c mex 21

4 Sediment tw max 0.18

] Specific gravity et 15.8°C max 0.97%

s Sulphur content Y w 1

? Viscosity kinematic  $0°C max 120

s Gross calorific value Kcal/kg min 10,220

9 Weter v 0.7%
e




PURL O1TL
. GOST 10885-6€3 GOST 17588-83
—— —
N TERTS Types 2 Typs 3
S T
1 Spesific grevity at 20°C, gr/om? max . 1.018
2 Viseosity at $0°C, °t - -
et 80°C, °t -1 15.9
) Ash, % mex 0.04 0.08
¢ Sediment, § max ' 0.1§ 0.1%
$ Watsr, %\ mex ‘ 0.% Nyl
¢ Sulphur content, % 1.8 4
? Inferior celorific velue Ksal/kg min § 500 § %00
] Flesh point, °C 100 - 110 120
] Freezing point °C 0 ]
S—
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APPENDIX S
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SROCESS DESCRI®TION

Catalytic reforming unit
. Catalytic cracking unit
Hydrocracking unit
Delayed coker unit

Visbreaking / thermal cracking

[ L o W ~ [ d
- . * - *

Thermal cracking / delayed coking unit.

-h AN G TEEe Py TRy gy 2GS SR
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CATALYTIC REFORMING UNIT

PR RIPTION

The process flow diagram 78060 A.201 - hereafrer shows the main
features of the catalytic reforming process.

The catalytic reforming process permi-ts the production of high
octane=numbaer compounds %o be incorporatad to the gasoline
pool. The most suitable constituents of cataly+tic reformer
feeds are paraffin and naphthene ; the main occuring reactions
are the following :

a) dJehydrogenation of raphthene to give aromatics »lus hydro-
gen

b) isomerization : caraffin isomeriza-ion is an affective re-
action for increasing anti-knock quality for the lower
molecular weight Cs and C¢ only.

The largest gain in ocrane number is obrained in the conver-
sion of naphthenaes and paraffins inte aroma<=ics by dehydroe
genation and dehydrocyclization reacrtisrns.

Catalytic refcrmer fzeds are satura+ted (nor olefinic) materiais
Boiling up a maximum of about 132°9C, In <=he ma‘ority of cases
the feed will be a straizht-run naphta, but d>+her by-product
low=-octare raphrtas (coker raphta, visbreaxing thermal cracking
naphta) may be processed after pretreatment =o remove olafins
and other contaminants. Hydrocracker naphta <hat contains subs-
tantial quantities of naphtheres i3 1lso a suitable fead.

The unit includes the following secticns :
a) pretreatment of the fzed

b) catalytic reforming with reformate and light ends recovery.




)

PRETREATMENT OF THE F

This section permits to eliminate sulphur, nitrogen,
metals and other contaminants contained in the fresh feed.

Pretreatment is carried cut in two steps :

[e%

. caralytic reaction in a fixed Led reactor

. hydrotreated effluent stripping.

The hydrotreated naphta af<er s+tripping is sent to the
reforming section.

The flashed vapours frcm <the LP separator and s<ripper |
are sent “c the sour gas wasning section of the gas plan<

unit before being used as refinery fuel zas.

The hydrogen make-up is provided by means of the reforming !
section H; rich off-3as. ‘

CATALYTIC REFORMING

This section permits to upgrade the low cc*ane number hy-
drotreated naohta into high octare number reformate,

This operation is carried out in two steps :
. catalytic reaction

. refcrmate stabilization.

v

Four cataly+ic reacters are ctrovided in order to produce
a reformate with 35 research osctans number clear.

The stabilized reformate is directly incorporated o the
gasoline pool.

The part of the X, rich cff-gas is recycled to the pre-
treatment section (H; make-up). The cther part is sent
to the gas plant unit before being used as refinery fuel
gas.

This H; rich off-gas may be used also as make-up in kero-
sene HDS or cracked distillate hydrotreating.
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The C;/Cs cut recovered in the reformate stabilization is
sent 0 the gas plant unit tefore being Merox sweetened
and stored.
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FLUID CATALYTIC CRACKING UNIT

PR CRIPTION

The process flow diagram 78060A.222 hereafter shows the main
features of the fluid catalytic cracking process.

The catalyric cracking process permits +o upgrade a heavy
gas oil cut (VG0) into lighter products as LPG, gasoline
and middle distillarte.
The main process characteristics are the following
+ fluidized bed prccess with continuous ragereration of the
catalyst (combustion of the coke deposirted orn the spent
catalyszt).
. low pressure process with no hydrogen needs
+ the aromatic molecules are slightly affacted by <he cazalv=ic
cracking reacticns ; the product composition shows high
aromatics and olefins contants.
The unit includes the following sections :

a) reaction/regeneration including

- the transformaticn of heavy zompouris in<ws ‘izhter
products

. the catalys< regenera<+ion (coke combus*tion)
5) fractionation including :
+ gasoline/middle distillates recovery
+ overhead gas compression and C,/C, cut recovery

c) flue gas thermal recovery/steam generation
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T VERY/STEAM AT

The heat recovery around the fractionator and the regene-
rator is carried out as follows :

» preheating of the fresh feed and boiler feed wa~ar by
means of +<he fractiorartor side streams.

» High pressure steam generation in the (0 boiler.
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NYDROCRACKING UNIT

PR DESCRIPTION

The process flow diagram 78060 A.203 hereafter shows the main
features of the hydrocracking process.

Generally speaking the hydrocracking processing scheme depends
on :

. the feedstocks *to be treated

. the choice of the finished products : gasoline/jat fuel/
middle distillactes.

Presently two main +types of hydrocracking process are available
. one-stage, once through or with recycle

. two-stage, "series flow" or with pretrea<ment. (%)

The two-stage process allowing a greater conversion is ganeral-
ly used for the production of gascline or 3et fuel from heavy
distillate as VGO or deaschal<wed o0il ; it may be used in the
case of high impuri<ies content feeds<ccks (*%),

The one=-stage crocess is the most suitable for <he produc+ion
of middle distilla<es from vacuum distilla<es or <thermally
cracked heav,; gas oil.

A one-stage with recycle nydrccracking unit has beern introdu=-
ced in the PETRCVIETNAM refinery schema in order <o upgrade
the reduced crude into diesel oil. The recycle feature permits
the entire conversion c¢f the V30 feedstock,
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unit includes the following sections :

a) High pressure section with :

charge + hydrcgen heater
reactor
ffluent condenser ard sesaractor

hydrogen recycle compressor.

b) Low pressure section with dis+tillate fracticnation and
light ands recovery.

(*)

(#8)

The "sendes {Low" process has been tecently developped ; the
hydrocracking teactions take place in both teactons with no
244luent separation between the {irst and seccnd stage. In the
Wwo-stage process with pretreatment the 1418t teactor worhs
a {eed pretreater and the hydrocraching treactions take véace
maindy (n the second one : an edfluent separation {§ necessary
between the {inst and second stage.

Impurnities as nitrogen ot metals which are catalist poisons.

HIGHT PR RE SECTION

Before ertering <he reactor +the frash faed, 32, mixed
wizh the H; recycle is hea<wad Firs= in a f2ad So++cnm
axchanger and then in <he charzs + =, hza=-ar.

A number cf H; racyzle juench infz2c<ions are nroviiad i
the reac%or desizn iIn order <c ragulate tha *amceratyre
profile and o aveii cazalys< =2 Se damaged.

The reactor is a fixed bed with several catalys+- lavyers.

The chemical reaction which oczur in +he hydrocracking
reactor can be divided in two groups

[P ——
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REACTION/REGENERATION SECTION

Before entering the reactor the fresh faed, 730, is pre-
heated in two steps ; first by means of the fractionatror
side streams and “hen in the charge heater.

The preheated fresh faed, mixed wi=<h the fluidized cara-
lyst enters tha reaction zore where =catalytia cracring
reactions <axe place.

.fter separation in cyzler2s -he arackad Vapors are
rectly sent to the fractionator, the spent catalyst
down to the regenerator where the combustion of the
posited coke cccurs. The air required to the combustio
is provided by means of an air blower. In order +o get
a gocd stripping of the cartalyst and cracked orocucts a
number of steam inlections are orovided in the botrtoms of
the reactor, and regenerator.

Two drums nave been provided for the storage <cf catalys<«.
The spent catalys® drum is cagable of containing the entire
convector inventory.
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FRACTIONATION SECTION

Cracked hydrocarbon vapors, steam and inert Zas fliow from
the reactor <o the base of the main fractionator. The reaa-
tor vapors flow upward +through a series of bafflas sver
which cooled frac+ionatcr bot+toms ligquid, or slurry reflgx
is ecirculated. Above tne baffle section there are =wo Trays
which serve to prevent any entrained fractionator :o-toms
reflux or catalys* from being carried up *he <cwer *2 +he
heavy cycle oil draw off.

deat removed from <he tower -y the circula<ing bo%<om is
used first for preheating the fresh feed ard then S3r s<~2am
generation.

The heavy anc light cv2lz 211 avrs wi<hdrawr and ~iraulatsd
though heat exchangers =: ramev2 hea~ from =h: frac-isrmarar
The fractionator ovarhaacd varours are cooled ari carsially
condensed in order o provide an upper reflux. Th vasours
coming from <he overnead reflux accumulasr ara sompres-
sed and they recontactad with the liguid thase. Afzar
condensation the liguid/vapour phase is recovered in a

separator drum.

The vapour phase is sent %o the zas clant scur gas washing
section ; the liquid phase directly feeds the stabilizar.
The stabilized total gasoline is recovered and +*ransferrad

to storage.

The C3/Cy cut recovered from -he overhead reflux 4drum is
sent to the gas plant uni«,
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a) hydrogenolisis aromatics hydrogenation ; these reactions
are favoured by the hydrogenating function of the cata-
lyst (metal)

b) hydrodealylation, hydrocycli a*lon, hydrocracrkin 4
and hydroisomera<ion ; <hase reac:;ors are promectad
by the acid func<tion of the catalys~< (sucport). This
finction may be arffected v faeds<ocik ni-rcgan contan<

Q
w3

The operating conditions of +the hydrocracking process are
mainly :

. hydrogen partial pressure

+ hydrogen recycle ratio

. reaction temperature

. space velocity through the reactor.

The rector effluent is cooled and washed before antering
the HP separator.

The nydrogen rich vapor pnase from rthe HP senarater is
sent to the H, ﬂec"~*° compressor befora be'"g racyciad
7O the reactor.

Hydrogen make=up is provided at the H; recycle comprassor
suction.

The liquid phase issued from the HF separazcr is then
flashed to the L? separator where the flashed vapors are
recovered as fuel zas and sent to the refirery gas nlan-=.

LOW PRESSURE SECTION

The liquid phase from the LP separator is first orehea<ed
with the effluent reactor and then debutanized in the
stabilizer.

The Cy/Cuy recovered are sent to the refinery gas plant
before being valorised as LPG.

The stabilized bottom feeds the fractionating section which

includes :
. the fractionator heater
. the fractionator

. the gasoline splitter,




Kerosene, light gas oil and heavy gas 0il are directly
with drawn from the fracrtionator and sent to 3torage. The
overhead total gasoline is splitted into light and heavy
gascline., Both gasoline zuts are directly incorporated

to the gasoline pool ; part of the heavy gasoline may De
used as catalytic reforming feedstock to produce ligh
R.O.N. reformate.

The fractionate borroms are recycled and mixed to the
fresh feed in order to get a higher middle distillate
conversion.







DELAYED COKING UNIT

PROCESS DESCRIPTION

The process flow diagram 78060 A, 204 = hereafter shows the main
features of the delayed coking process -

The unit includes the following sections :

- coking of residue

- fractionation : disrillaves ard light ends raecovery
= green coke recovery

bDlowdown and sour water stripping

heat recovery/steam genera<tion

—

- COKING OF RESIDUE

The fresh atmoscheric or vacuum residue is fed to the bot-
tom of the fractionator in order +o juench <he rising va-
Pours coming from the coxe drum.

The bottom product (frash fesd + 2oke drum recycle) is
transferred <o the delayad coking heater where a partial
vaporization and a wild cracking occur., Then the haater
effluents are directed through a switzh valve to one of
the two coke 4rums, where a strenger cract: ing takes placa
with a polvmerizazion of =he 117213 ~has2 Sefore =hs fin3]
separation of gzas and coke.

Small cordensate injec<iors are srovided ir each rass of
the coking heater in order -5 ragulate rthe flow velocity
in the *ubes and conseguently tc reduce the risk of coking.

The overhead vapours from ths soke drum are +ransferred to

1S

the fractionator bottom where *he recycle flow i3 condensad
and the lighter fractions cooled befare fractionation,
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1 - FRACTIONATION : DISTILLATES AND LIGHT ENDS RECOVERY

The separation of the lighter fractions takes place in the
upper section of the fractionator.

First the heavy gas oil is concersed and drawne-off 3
350% cut is cooled and sen+ *o stcrage Lefore teing
grated ©o the fuel oil poocl.
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“hen, a ligh* gzas oil :
with MP steam. This cuz
coker hydrotreating unit,
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The fractionator overhead 7apours are coolad and partially
condensed in order to provide an upper raflux,

The vapours coming from the overhead reflux acc.nularor
are compressed and then recontacted wi+sh *he 1i3uid phase.

After condensation the liquid/vapour phase is recovered in
4 separator drum.

The vapour phase is sent =o the £as
section ; the lijuid phase directly

ianT sour gas washing
e
stabilizer,

2eds the gasolire

o

The stabilized gasoline CS8/17) is recovered and transferred
to the coker hydrotreating unit.

The C3/C4 cut recovered from the overhead reflux Z2rum
sent *o the gas plant decrovanizer.

13

GREEN COKE RECOVERY

Two coke drums have beer proviied ; when ore is i- *he
delaved coxing sequencs <he 2%har ore i3z ir tre lecoking
sequence.

",

S

ne cycle corresponds %c a 43 hours pericd :

- delayed coking sequence
- decoking sequence

2% hours
24 hours

.
.
.
.

The Decoking sequence is operated as follows :
. Stripping towards fractionator : the coke filled drum
18 stripped with MP steam towards the fracticnator in
order to recover the light ends contained in the coke.

.+ stripping towards blowdown : *he flow of stripping steam
is increased and the products of stripping is routed to
the blowdown section to be condensed.
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This operation permits to recover heavier cuts and to
reduce the VCM (volatil content matter) of the green
coke produced,

. water cooling of coke drums

. draining and unheading : +the water from the coxe 4drum
is drained and then <he nhead and bot<tom flanges are
removed,

. decoking : an hvdraulic decoking special “col zu<s sus
in horizontal layers, the coke contaired within <+he
drum ; then the coke is dropped into a caved area imme-

iately adjacent to <the coke drums.

s

. STeam out and leak test

. preheating : th2 ccke drum is preheated by <he v
effluents coming from the other drum which is at
of the coking sequence,.

The water/coke separartion =akes tlace on the paved area
adjacent to *the coke drums ; *this paved area is sloped so
as to permit decoking warter <o te drained ; <he coke fines

are removed from the decoking water using the coke bed as
a [ilter medium ; final clean up of the decoking wa<ter
~akes place in the coke settling maze,.

BLOWDOWN AND SOUR WATER STRIPPING

The blowdown system includes :

a blowdown

a Dlowdown
. 4 condenser

an oil circulation with ccoling facii

rum
ettling drum

[TTe ¥

-

1235,

.

ts permits stripping stear 2 condensed and tc recover
the heavier products befor2 recycle to the fractionator.

All the sour condensa<es cominz § : vario
systems are collected and <rea%ted in a strippe
reyse.,

us condensing
r DbLefore

HEAT RECOVERY/STEAM GENERATION

The heat recovery around the fractionator and coking heater
is carried out as follows :
- preheating of fresh feed and boiler ‘eed water

- MP/LP steam generation around the fractiorator and coking
heater
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VISDREAKING / THEAMAL CPACKING UNIT

PROCESS OESCRIPTION

The process flow diagram 78060A, 205 = hereafter shows the main
features of the visbreaking/thermal cracking.

Process : The unit includes the following sections :

= visbreaking of atmospheric residue

= thermal cracking of heavy gas oil

fracticnation : distillates and light ends recovery
= heat recovery/steam generatior

I - VISEREAKING QF ATMOSPHERIC RESIDUE

The artmospheric residue fresh feed is first preheated and
then transferred to the visbreaking heater where crackirg
takes place under carefylly controlled rressure and teme
perature condicions,

The heater effluent is quenched, in order *c prevent risk
of coking in the transfer line, befcre being flashed +o-
wards the fracticnator bottom zone,

The flashed vapours entering the fractiorator are z2cled
and partially condensed by means of a bottom pumparownd
strean.

? - THERMAL CRACKING OF WEAVY GA$ 0L

After leaving the fracricnator bottom heat exchange zone
the heaviest part of vapours, heavy gas oil plus recycle,
is condensed, with drawn and sent to the thermal cracking
heater. The cracking is operated at high pressure in order
to reduce vaporizaticn., The heater effluent is gquerched
and flashed defore entering the fracticnator btottom zone
where the thermal residue is condensed ; recycle and lighe-
ter fractions are cooled and then condensed in the upper
section of the tower.
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Both heater effluent quenches are provided by means of
heavy gas oil after cooling.

MP steam stripping of the visbroken residue is provided in
the fractionator bottom zone.

FRACTIONATOR TILLATES AN KT EN VER

The separation of <he ligh-ar fractions +akaes place in <he
upper section of the fracticnator.

First the heavy gas oil is condensed and with drawn before
being transferred to the thermal cracking heater or used
to quench both heater effluents.

Then a light gas oil 170/35C is with drawn and strippesd
with MP gteam. This cut i3 directly transferred *o *he
VB/TC hydrotreating unis,

The fractionator overhead vapours are cooled and cartially
condensed in order to provide an upper reflux. The vapours
coming from the overhead reflux accumulator are compressed
and then recontacted with the liquid phase. ifter condene

sation the liquid/vapour phase is recovered in a separa-or
drum,

The vapour phase is sent *o the gas plant scur gas washing
section ; the liquid phase direc+ly feeds the gascline
stabilizer,

The stabilized gasoline C5/170 is recovered and transferrec
to the V3/TC hydrotreating unit., The C3/C4 cut recovered
from the overhead reflux drum is sens =0 =*he gas plant
deprovanizer,

WEAT RECOVERY/STEAM GENERATION

The heat recovery around *he fractionator and both thermal
cracking/visbreaking heaters is carried ou- agfollows

= preheating of fresh feed and boiler feed water

= MP/LP steam generation arcund the fractiorator and vige
breaking heater

= HP steam generation in the thermal cracking heater,
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THEAMAL CRACKING / DELAYED COKING UNIT

PROCESS DESCRIPTION

A

The process flow diagram 78060 A. 206 hereafter shows the main
features of the thermal cracking/delayed coking process.

This unit includes all +he sectisns of the delayed coking unit
plus :

= thermal cracking of heavy gas oil

The description of this added section is as follows :

The major part of the 350+ cut with drawn olus recycle feeds

the thermal cracking heater operated at high pressure in order
to reduce vaporization., The heater effluent is quenched and
flashed before entering the fractionaror where thermal +ar is

condensed ; recycle and lighter fractions are cooled and then
condensed in the upper section of *he tower.

A little par*t of the 35C +cu+ is directly sent to storage bee
fore being integrated to the fuel 0il pool.

A HP steam generaticn is provided in the thermal cracking neater,
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