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T... T_.nr\.:.hruﬂr.c.-.:&.v__HDBEG-D_LME_L‘&&‘%_Efmﬁ V-V w&bl..r

Ludiies olilu Yo -0 = V84. () Luily ably ViAo - \AV. (1) KEROSENE

Country car 1970 1975 1980 1085 1960 1995 2000

Algaria 156.0 292.0 340.0 N.A. 322.9 334.3 336.2
Bahrain 125 4 273.3 503.2 409.0 410.8 443 .8 481.0
Djebuti 45 5.1 777 72.3 57.5 56.4 553
Egypt 820.0 1188.0 1503.0 2657.0 1682.6 1844.7 19831
Iraq 659.0 999.0 1752.0 1738.0 1720.0 1935.4 2150.3
Jordan 73.4 191.0 365.0 360.5 1419.4 1778.7 2138.1
Kuwait 135.7 219.9 369.7 342.9 321.9 349.8 380.6
Lebanon 338.0 203.0 212.0 89.0 57.0 19.8 12.5
Libya 149.8 259.9 3738 507.3 489 .6 558.4 626.6
Mauritania 6.8 9.1 135 18.0 18.2 20.6 23.0
Morocco 112.8 210.6 330.0 260.0 280.1 350.5 420.8
Cman 6.7 61.0 1315 191.3 206.8 245.7 305.8
Qatar 6.9 52.4 735 77.9 89.1 105.8 125.8
Saudi Arabia 302.2 752.4 1558.7 2161.0 2484.9 3049.9 3449.9
Somalia 7.0 3.0 37.0 64.0 49.6 56.8 64.0
Sudan 85.6 B88.9 68.4 94.6 49.2 45 1 41.0
Syria 265.0 468.0 558.0 582.5 641.5 741.0 B40.5
Tunisia 122.6 203.1 304.0 232.0 222.8 242 1 261.3
UAE? 12.2 99.4 235 .41 N. A, 481.5 562.8 603.4
Yemen A 20.3 44.0 102.0 113.0 136.9 172 6 207.9
Yemen P 45.0 60.0 81.0 85.0 77.7 30.3 103.0
Total 3455.0 56891 8989.4 9646.3 [|10723.0 123%4.5 [139301
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Yooeale ia Loall Jpul! Tegama i Uacgill ol i) My (V= Vo ) dyia

_IL‘.

= ol ol i 2

Ll olile Yoo - VAL () —Luaily =blu V8Ae ~MAVL (1) MIDTOT
Country @ 1970 1975 1980 1985 1990 1995 2000
Algaria 680.0 1273.0 2006.0 3003.8 | 2266.3 23271 2552.9
Bahrain 21.2 62.7 90.6 1111 349.9 401.9 453.9
Djebuti 10.0 12.6 18.7 255 25.3 28.0 30.7
Egypt 1176.0 1335.0 2428.0 4058.0 | 40534 48991 54356
iraq 498.0 1114.0 2463.0 3483.0 | 4093.9 40591 4048.6
Jordan 1091 229.0 496.0 736.9 774.8 894 .4 1014.0
Kuwai 146.0 204.4 476.9 1327.7 727.0 942.7 1158.4
Lebanon 226.0 507.0 4290 609.0 601.6 668.3 734.9
Libya 281.8 1025.7 1527.0 2307.0 | 31745 39481 4725.0
Mauritania 90.0 87.3 120.0 81.7 112.5 115.8 119.2
Morocco 479.4 796.9 1137.4 1152.3 | 1299.0 1432.0 1565.1
Oman 23.3 135.7 262.4 487.4 560.2 685.2 825.3
Qatar 31.8 73.7 163.4 168.3 306.9 380.5 453.3
Saudi Arabia 820.0 2541.0 8036.1 14640.0 | 9146.8 11952.0 14829.0
Somalla 35.0 114.0 192.0 225.0 255.6 2933 330.9
Sudan 298.8 371.4 531.0 632.0 981.0 832.4 828.9
Syria 850.0 1758.0 2526.0 3155.3 | 16860.2 1946.8 2233.4
Tunisia 275.7 500.9 215.0 9895 | 1072.3 1208.4 1344.5
UAE" 551 306.6 692.0 N.A | 41448 5248.8 6352.8
Yamen A 37.0 94.0 389.0 556.0 | 2689.9 3013.5 33549
Yemen P 35.0 152.0 205.0 246.0 272.7 309.7 346.7
Total 6279.2 112694.9 251145 38005.5 | 38568.6 45487 1 52738.0
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Voo ple gia Tjall Joll Tegana i il gpigll oy il (4 — V1) Jpoa

Lt bl Yovo - VAL (L) Luily obls VaAo — VAV. (1) FUEL OIL
Country car 1970 1975 1980 1685 1950 1995 2000
Algaria 179.0 217.0 232.0 179.6 201.3 186.5 174 1
Bahrain 3.1 3.3 38 53 5.1 48 45
Djebuti 6.0 18.0 247 34.6 35.1 36.7 38.0
Egypt 3005.0 3639.0 5172.0 7860.0 7266.4 7383.0 7481.0
Iraq 1445.0 1807.0 3582.0 4120.0 4179.4 4267.6 4341.6
Jordan 109.2 138.0 399.0 962.3 830.0 8871 9351
Kuwait 0.0 98.1 0.0 1880.5 1070.0 1180.7 1273.7
Lebanon 387.0 696.0 939.0 1274.0 1093.7 1117.7 1137.9
Libya 131.2 314.7 1153 .4 2112.9 1988.6 2133.4 2255.0
Mauritania 25.0 17.6 0.0 35.8 15.14 12.8 10.7
Morocco 547 .4 1006.1 1743.1 2016.0 1602.0 1606.4 1609.9
Oman 97.7 796.5 2224 78.70 222 8 194 .4 170.5
Qatar 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Saudi Arabia 130.0 300.0 8751.5 13733.7 | 12576.7 | 13702.4 14648.0
Sgmalla 0.0 4.0 8.0 11.0 11.3 12.3 12.9
Sudan 207.7 190.2 170.5 266.1 216.6 207.0 196.4
Syria 587.0 544.0 924.0 2350.6 2010.9 2103.2 2180.8
Tunisia 454 1 503.9 981.0 908.5 1098.1 1113.7 1126.7
UAE." 0.0 0.0 116.9 N. A 238.4 274.4 304.4
Yemen A 0.0 10.0 6.0 42 0 36.1 42.3 47.4
Yemen P 110.0 165.0 210.0 320.0 309.3 316.6 322.8
Total 7424.4 0568.4 246493 38191.6 | 35010.9 | 36783.0 38271.4
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Y 1 : Gasoline

Sl adlgianls Talddl jlaasyla¥oles: (V= W) Jpa

= eond gt i Sl Lelina

R - Square
1 |ALG = (24725)+53702X 453+(13.6923)X 4 0.82
2 |BAHR = (94.2168)+6.4027 X 1 +(76.6548) X3 0.86
3 |EGYP = 11659399 + 59413 X 13 + (727.6949) X 3 0.92
4 |IRAQ = 190026 +28.6097 X { + ( 1861.37 ) X 5 0.84
5 |JORD = 453623 +21.9696X | +57.4335X 5 + ( 78.8148) X 5 0.98
6 |KUWT =  46.3999 +8.587 X 13 +(427.4392) X3 0.54
7 [uBY = 30.6615+9.5074 X ¢ +68.1691 X 5 + (288.3357) X4 0.98
8 |MORO = 32647+ 1.1148 X 13+(1.0639) X3 0.75
9 |OMAN = 605777+ 11.670 X 4 +4.10273 X 13+ ( 78.1866) X 4 0.94
10 [QATR =  131.955+0.521008 X { +40.1948 X 5 + ( 17.409) X 3 0.79
11 |SAUD = (197.388 )+ 129.5479 X | + 0.8930096 X {4+ {33.7272 ) X 4 0.96
12 |SUDN = (214.63)+0.2857 X | , 21.2423 pop + { 0.05838 ) X 4 0.97
13 |SYR =  (24089)+91.5557 X 1 +2.4604 X 5 + (55107 ) X 4 0.82
14 |YEMA = 37571+ 0.0349 X '+ 1.7365 X, + (22.9552) X 3 0.98
15 |YEMP = (3.7897)+31.3033X 13+(9.3744) X3 0.68

.



sady Lilal!

Il

Sl tall 398 gy GpeaSIL Lialad) jlaasleYalaa: (V- YA ) dyea

Y 2 : Kero + jet Fuel

R - Square
1 |AG 380.302 +8.6767 X 1 +0.3536 X 4+ (27.168)X 0.82
2 |BAHR 477.5735 +3.2172 X 3 + (580.847 ) X g 0.86
3 |EGyP 1058.44 +4.7638 X 44 +(391.293 ) X5 0.79 0.79
4 | IRAQ 1788.470 + 401.2505 X 4 + (87.7499 ) X 4 + (5672.02 ) X g 0.92
5 | JORD (79.6908 ) + 16.9857 X 13 + 0.39029 X 1 + ( 110.807 ) X 42 0.98
6 |kuwr (17.689) + 69175 X 1 + 0.2790 X 45 +( 398.245 ) X g 0.93
> lusy (104.956 ) + 18.9147 X 11 +55.1410 X 4 + { 1.928) X 1o + ( 163.63) X g 0.96
s |moro (38.2142) + 92.8389 X 4 +50.7607 X 19 +{ 6.5449 ) X g 083
s |oman 49.1858 + 9.7660 X 1 + 1.3331 X {3 + (68.92103 ) X ¢ 094
10 |oaTR 40.393 + 1.6983 X413 + ( 7.726 ) X g 0.80
11 |sAaup 411.3017 + 33.5760 X 1 + 1.1318 X 43+ ( 142.2210 ) X ¢ 0.97
12 | SUDN 88.4558 + 0.8578 X 1 +0.1787 X 4 + (9.2789 )} X g 0.47
13 |SYR 108.9258 + 6.6899 X 1 + 3.2338 X 13 + ( 11.794) X g 0.94
14 | YEMA (90.357 ) + 33.0885 X + 15521 X 13+ {0.22838) X ¢ 0.95
15 | YEMP 14537 + 11.989 X 13 X 10.824 ) X5 0.85

\
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Y 3 : Diesel Qil + Gas Oil :

LE_ .hr-.thuL._—.. Loaladl L_EM_,U%L_L‘ : A Vv VLQLV

R - Square

© OO N O s W N =

—_
- )

12
13
14

= ALG

= BAHR
= | EGYP
= | IRAQ
=|JORD
= | KUWT
=|LBY

= | OMAN
= |QATR
=|SAUD
=] SUDN
=|SYR

=lUAE
= | YEMP

3004.088 + 19.1397 Xy + (4.9705 ) X4 + 0.2398 Xp + (47574 ) Xg + 15.7083 X 7
19.4205 + 2.35609 X 15 + 6.8343 X 4

1195.63 + 1667.4029 X 14 + { 1335.71 ) X g

447837 + (1.3394 ) X 13 + (458.1004 ) X g

166.8004 +  380559.5 ) X g + 0.4306 X 1g + 125574 X 14

(486522 ) + 0.075 X 45+ 902.088 X 4

(264.435 ) + 31.0113 X 1 + 0.2647 X1

22,7065 + 23.3988 X 1g + 134.716 X 11

37.6456 + 50.7955 X 11 + (1.9075) X g

(7568.75) + 42.1023 X 14 + 201,726 X 11 + 16.105 X 4 + ( 4.1413) X g

1359.365 + 4.34337 X 13 + ( 326.997 ) X g

(62.4452 ) + 28.826 X 14 + 8.0745 X 1+ 30.973 X 4

(332.005) +9.731 X 45 + 89.7535 X {1 + 158.6599

(867.81)+114.014 X 1 + 30,942 X 13 + 30.942 X 13 + ( 7.8438 ) X g + 3.0254 X 7

0.99
0.85
0.85
0.97
0.98
8.70
0.97
0.91
0.93
0.91
0.97
0.94
0.92
095

\
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i s yayll oy ualad) laasyl e¥olan s (V= Yo ) Jua

Y 4 Fuel Oil R - Square
1 |ALG 0.157605 + 6.33298 X ¢ + 1.12584 X 15 + ( 34.0295 ) X 12 0.49
2 |BAHR 6.4274 + 0.023156 X g + ( 73.31018 ) X 12 + 67.2986 X 5 0.75
3 |EGye 59.3591 + 4.5354 X g + 3445.3542 X 5 + (239.5412) X 10 0.48
4 | IrRAQ 2249.387 + 0.48795 X 10 + 0.8796 X 11 + (35811.96 } X 1o + 161.957 X 5 0.94
5 |JORD (72.1513) + 2.60928 X 13+ 0.39029 X 10 +{ 110.808 ) X 1o + 104.976 X 5 0.99
6 |uBY (661.43627 ) + 1.6869 Xq3 + 0.45739 X 10 + (8053.87 ) X 15 + 3892.189 X 5 0.98
7  |MORO (381.996 ) +25.517 X 17+ 17.3469 X 43 0.39
8 |sAuD 146215.74 + 616.726 X 11 + 295.697 X 1o + (414271.37 ) X 12 0.97
9 [SUDN 89.2969 + 18.2437 X 11 + 66.6595 X 1 + (64.8273 )} X 1 0.44
10 | SYR 210.4389 + 14.4496 X 11 + 58.2026 X 19 _ 0.85
11 |UAE (722.53) + 5.84797 X 17+ 0.44725 X 13 0.94
12 | YEMA (6.9635 ) + 47.1924 X 11 + 97.4314 X 1 + (0.87432 ) X 15 0.60
13 | YEMP 101.524 + 16.877 X 13 + 0.28939 X 1¢ + ( 187.2114 ) X 1o + 47.0577 X 5 0.91
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{ 1) Cantrell, A. "Annual Retining survey”. Qil and Gas Journal, Vol. 69, No. 12,
{ March 1971},93- 124

{ 2 ) Cantrell, A. " Annual Refining survey “. Oil and Gas Journal, Vol. 84 No.12,
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Product Fields { Based on Reduced Crude

estimated Erection
Costs

Estimated Operating
Expenses

Seheme” Cases | Naphiha | Jet | Diesel | O | Coke | (ySgperbbi/d | (USS$perbbl/d

C1/C4 |C4-149.C| Fuel | Fuel Reduces Crode
(%wt) | (%vol} (% vol)|(%vol)| (% voiy| (% wt) Reduced Crude ) u ude }

Vacuum 2 10 16 48 32 - 1.856 5.94

Fractionation

Vis-bre aking 3 14 19 | 56 19 - 2.395 7.28

Coking 6 14 20 61 - 11 2.719 7.60

Reduced Crude 3 13 17 52 29 R 3.828 9.65

Desulphurisation (RCD)

Biack Qil 3 14 19 58 17 - 3.561 9.78

Conversion {BOC)

Solvent Deme-

tallisotion 3 13 21 61 14 - 2.528 8.15

{ Demex }

RCD/ Demex 4 18 24 71 2 - 4.639 12.06

BOC / Demex 4 16 22 67 5 - 4.060 11.28

BOC / Thermal 4 17 20 61 11 - 3.828 10.36

RCD / Coking 6 18 22 | 66 ~ 6 4.584 11.45

\YY




el ) sbiaay Tl =——

Ozl 93 Jiuabl Loy aiiiya ( Octane No. } syl a3, e { FCC ) palll goiall jausall
il lhids oSay Tum Bjn il (ghiall uuSill Llae s o3 e apdhey . { Cetane NO. ) i
RGeS () = Yo i pudasy - haeusio SE o) e sk pudi (V= VE Upaa ) bk iy
A Lisll ¢ 1951 G LaTid] { VGO ) 5L cpey o aady . b ghiall 5unal olol e Jabill g 4
Gtd] elbi Ll . Gagalt 13 L] algdl Ga o (VY (o ST K Faclor pailadll Jale ) il
) il aladh Jaidl) g 15T e T @B L) Sgpadl ol Ll ol W1 kil 5 15T G
pI) Lkl p 1907 (e QEEALT ol piia0 Ladas Sl Lasayie H3adi (VY 5V = VY 0 Lalleaaldl Jale
Ol ) (335 ST e Snapand) gsiae 3305 5 9] Baay (VY ¥ paitadll dale ) (gokeall
ALY Vs ) B U ghaall Gl e 10Y ugala
alyans GKE o, 0 JBU disw e . Tun Tasa ilaall jyykd 3 Qalall Gkl e,
Ladban 37 Y. A0 oo S Lo ) AP YA 2o, ala ekl aladley (gsiad & i oladbaly
Jail| GLS Bays cilSy () Sisai ¥ ol sy ( Pascagoula } ¥ yaSaly b il !
@laag S5 s ellily o/ VY Sl Ty ( APL) ¥Y e sliallsie i passed] Lol il
LN Gl 3l cod aily - Lila] tangaglls daltes Gl ] GLSYL ppadilly iS5l a0 g 53
e daaindly Laldll Llabal Laiss J) GLSYL kil @lS,d e Gl oIS | Lii 7 0 Loy Slicaal
G abdl) pd Le el le JUiay - GAY iy Sa i 3y TasSall olaadaill Gunded o ¢ Gyl il
7w o Gl easSI Ll oty pada Ga (EPA ) 4S540 Saadll o L¥l) i Sull Llaa U,
gl Upaasll Lyplind ! & labanl) RallS5 caiy - () J3sall caryd panall a7 ¥+ 1) by shaal) Rands ol
(oSt Ladisa pdlaTiy - () Sooal 950 ol WV Jlgay A80,0Y) Gliall Gle adall
ool Ty Gaila ) il apisll ey (b o nad i I L] Gy 3 CONCAWE )
ki Sl Ll S Lo @15 AT e T 3508 1S il Lol (B) i gy

e Gl QL ya

{1) Aalund, L. BR.” annual Refining report" Gil and Gas Journal, Vol. 49, No. 13
{March -1981) 70 - 81 .

(2) Combett, R. A." Tougher Diesel Specs Could Force major refinig industry expen.
ditures. " Qil and Gas jounal, Vol. 85, No. 13, { March 1884 ) , 26 - 5.

(3 )NPRA . " Big jolt lles in New diesel regs " - Oil and Gas Journal, Vol. 85, No. 14

( Aprill 1987}, 19 - 20.

{4} Elis, R. J.; R. Argull; P. L. Bocca; A. Campobasso; A, Cerase; K. Isker; G. L.
Waller and G. Crigonl.” European resid desulphurization Costs updated " Qil
and Gas Journal, Vol. 85, No. 3, (jan 1987}, 46 - 52,
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. Maximum Maximum
Operation Type Distillate Naphtha
Product Fields :
Ammonia (wt % ) 0.1 0.1
Hydrogen suiphide, { wt % ) 2.6 2.6
C1,C2, (Wi %) 0.8 0.8
C3. (M%) 1.0 3.3
C4, {vol%) 2.9 12.4
Light naphtha, { vol % ) 7.3 391
Heavy naphtha, ( vol % ) 7.7 68.9
Heavy distlllate { 148 - 371°C }, (vol %) 94.0
Product Propertes :
Naphtha Cut
PIN/A (vol%) 33/55/12
Research octane { clear ) 68
Jet - fuel Cut
Smoke point, { mm ) 27
Freezing point, (°C ) -59
Aromatics, { vol %) 9
Diesel - Fuel cut
cetane Number 56

Upe Lo Y. 0 o€l s« A P TTY WY Lg¥1 Gt it 5l )

*

: Jﬂ——ﬂ-ﬂjl

(1) Meyers, R. A. ed. Handbook of Petroleum Refining Processes. Mc¢

Graw - Hill Book Company, New york, Section 2.41, 1986.
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Operation Type Distlllate | Gasoline |HighSeverity
Product Fields
Hydrogen sulphide + C1, C2, (wt %) 3.6 4.7 6.4
C3's and C4's, {wt %) 12.0 17.2 22 4
Gasoline, { % vol ) 32.0 538.0 54.8
Light cycle Qil, { % vol ) 46.0 15.0 10.0
Clarified Qil, { % vol ) 8.0 7.0 6.0
Coke, {wt %) 5.1 55 7.2
Product Properties :
Gasol ine
AP Gravity 65.0 543 52.0
ASTM90% point, ( °C ) 132 193 193
RON, clear 91 g2 95.5
LCO
AP1 Gravity 24.5 16.5 11.0
ASTM 80% point, (°C ) 354 332 332
Sulphur, (Wt %) 2.6 3.4 3.6
Cetane Number 28 18 <10
Pour point, ( °C ) -4 -15 -18
Clarifed Qil
API Gravity 8.5 2.0 -3.0
Sulphur, ( % wt) 4.5 54 5.8
Pour point, (°C ) 21 10 7

Y0 oS Ly« AP = Y. 0 aug¥) 5l LAY Ll *
:_|:|_=.q]|

Ibid. Section 2. 26. 1986
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Crude Qil Sarir LouisiangGach Saran| Callfornion
Feedstock Properties :
AP! Gravity 235 | 28.2 24.8 22.2
UOP K factor 122 | 12,09 11.84 11.45
Hydrogen, (w %) 13.3 | 13.1 12.4 11.6
.Equivalent Cracking Performance :
Cornversion (LV %) 906 | 88.2 78.8 67.9
Gasoline Make (LV %) 706 | 69.5. 59.6 51.4
: ‘aﬂd,"

- Hydrocarbon Processing. 1986 Refining Process Hanbook. Hydrocarbon
Processing, Vol. 65, No.9, ( Sept. 1986 ), 83 - 114.
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i Sever
Feed Treatment Untreated Desuith:f'isation Hydrotre?at?nent
Feedstock Propenries
API Gravity 18.4 22.3 26.3
UOP K factor 11.28 11.48 11.67
Sulphur, { wt % ) 1.30 0.21 0.04
Nitrogen, ( wt % ) 0.43 0.32 0.05
Hydrogen, (wt % ) 11.42 12.07 12.74
Distitlation, D - 1160,
5% 527 510 481
50 % 770 750 707
85 % 928 926 873
Equlvaient Cracking Porfermance :
Conversion, (LY %) 59.0 66.1 82.5
Gasoline Make, ( LV %) 41.1 46.0 55.6
Coke Make, (wt %) 8.8 6.1 5.6
: Jﬂﬂﬂ“

- Meyers, R. A. ed Handbook of Petroleum Refinig Processes. Mc Graw -
Hiil Book Company, New york , Section 2.27. 1986
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il asigll 2wy om (7 b Om ST ) Ule c¥una gl pllall b o1 dagiill G 1,06 o)
paesiy Lalil b 0 ST ilias o wanll Tas Gli 2 ey o (V) Zoaad )l ubaiidl] claay Uaalys
o i) el o sas X il b Gl pdgall clalill e Jpeand! Tibad) il aluay
P iy (AP) Loju £E - VA ygua i ) Wli capS Ld e gyl ] ciudddl pad) kil a5
Ol - Baa s ey BLAS] Jdiy iy Ghat o JEU agigh cuy e kadi 7 Y- - Ve e
die o bl pW) Lydill Legiy Sasa e 535w Joiall sl g Gl i pdgill Lau,uill il
( Conversion ) uysaill e ludaall { LS1ALY1 LK 2 2L ) Ll Glh)l el G o luandll
ple b padl (b o Qusale Vo Go Wigate 3 ) pucay 85kl Jalgally el iy Ly L yana
VAL e Ve Ly Gl o ol o oSy ' () V80 ple pdll b Juag Gigale Yo I VAVY
e e callall pla il I sasall 15¥50 VA sy biill JUall Gadaill sadl g ol 131 lliy
B LS ,a¥ Gkl oLl Sl Lelia o) (V= ¥V ) piy dadall Ga podis . L1 4yl
ST el olabaally Sl lalee i VAYY ple i o Llgaill o bibaad) Lo )11 ol ,ailh Jailly
(V=% ) (V= YA) QL Lyl e gl e elliy e gyad| daicdll s Sabail] dauw o 7 8+ (pa
cldae e WS ,aY! deluall cuat) elli aayy . LB Ll o /7 Ve o J3T oollaall ada cKS aun
Gila oluay cuS iy« Lail caliy ( Vis - breaking ) 4 ( Thermal oracking ) 0 5adl juusall
oaadl Jaagudl paSilly { Cataiytio Craoking ) ghaadl i3l ( Coking ) paaiill o lulas)
Loyl cuuSH A o lany b Ledi 1 335N T dliS ity . ( Catilytio Hydro Oracking
L ) L) a ) G ¥ ST, TS KT lpTin st il e e Lo 35 L) Zallad
On it pga / e Gusale Gl L ey caliblall ¢ U] Galal 3 5 Sulyll Gl (BT a8
s ool e Ja e gad sbad¥ly cl b ealiila e w5y il bl 540

( 1) Shah. BR., M. RUSS and R. T. Denning. " Selection of residue -
Processing schemes” Energy progress. Vol. 3, { sept. 1983 ), 135- 142.
{ 2) Van Hilten, D. "World reftning patterns and Prospects”. Petroleumtimes.

(oct. 1986 ). 6 - 8, 30
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Distillation Capacity™*

Relative Increase

Refining Patterns, %
of Distillation Capacity

Process 1972 1978 In mh%mgc:w
bbl/sd bbl/sd ‘ 1972 1987

Awumosphenc Distillation 13,709,442 16,079,278 17 100.00 100.00
Vacuum Distillation 4,582,005 | 6,808,145 49 33.42 42.13
Vis - Breaking 332,750 128,300 -61 2.43 0.80
Thermal Cracking 254,430 86,350 -66 1.86 0.53
Coking 943,873 | 1,613,700 71 5.88 10.04
Catalytic Cracking 4,574 811 5,333,600 16 33.37 33.17
Catalytic Hydrocracking 839,081 1,100,590 39 6.12 7.23
Catalytic Hydrode- 633,888 | 2,323,750 267 4.62 14.45

sulphur isation
Catalytc Hydrotreatment 4,259,605 | 6,774,480 55 31.07 4213
Catalyuc Reforming 3,169,123 | 3,784,770 16 23.12 23.54
Alkylation / Polymerisation 1,111,074 1,695,054 36 8.13 10.54

/ isomerisation

- hbeaall gpiadh i Lty eail! Uaa e 3liias LhaW alladl &

2 st o dpaill 330 77

- Cantrell. AL " Annual refining Suvvey . Oil and GAS Journal. Vol. 75, no. 13 mar. 1972), 132 -163 + ;s .all
-Cunwrell, A" Annual refining Survey ", Oil and GAS Jovvnal.- Vol. 85.no. 13 ( Mar. 1987). 60 - 91
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Distillation Oﬁ_uur,:v\% %

Relatuve Increase

Refining Patterns, %
of Distillation Capacity

Process 1972 1978 in m.nw\m.umwua\
bbl/cd bbl/cd ° 1972 1987
Atmospheric Distillation 16,474,643 13,929 600 -15 100.00 100.00
Vauum Disullation 1,882,427 3,671,178 a5 11.43 26.36
Vis - Breuking 300.730 934,250 211 1.82 6.71
Thermal Creking 157,350 371,680 136 0.96 2.67
Coking 112,014 314,330 181 0.68 2.26
Catalytic Cracking 908,247 | 1,538,200 69 5.51 11.04
Catalytic Hydrocracking 23,800 262,100 387 0.33 1.88
Cataiytic Hydrode- 1,926,878 1,894,800 -2 11.70 13.60
sulphur isation
Catalytic Hydrotreatment 2,424,342 | 4,268,348 76 14.72 30.64
Catalytic Reforming 2,173,184 | 1,998,507 -8 13.19 14.35
Alkylation / Polymernisation 66,045] 334,285 406 0.40 2.40

/ Isoimerisation

- G ardner, F. J. " worldwide refining ". Qil and GAS Journal, Vol. 69, No. 52, (

CLE&E_&LE_IhE_hE_FbrvnwLQurrmu.r@_-UCE_
Dec 1971 wﬂm.mm&_}.— Lhd e _ ill sl *

- G ardner. F. J. " worldwide refining . Oil and GAS Journal, Yol.84, No. 5 .51 - 52( Dec. 1986

76 - 103.
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Distillation Om_u_..c:ﬁu

Relative Increase

Retfining Patterns, %
of Distillation Capacity

Process 1972 1978 n m&%ﬁ&@
bbl/cd bbl/cd ‘ 1972 1987

Awmospheric Distillation 3,791,122 | 4,790,050 26 100.00 100.00
Yauum Disullation 1,013,700 1,532,940 51 26.74 32.00
Vis - Breaking NiL 26,000 NIL 0 42
Thermal Creking NIL NIL N INL NIL NIL
Coking 15,000 60,520 303 0.40 1.27
Catalytic Cracking 231,600 502,750 117 6.11 10.50
Catalytic Hydrocracking 52,500 50,850 3 1.39 1.07
Catalytic Hydrode- 804,560 | 1,457,400 66 23.86 31.26

sulphur isation
Catalytic Hydrotreatiment 398,600 | 1,943,910 388 10.51 40.48
Catalytic Reforming 402,027 | 561,420 40 10.60 11.72
Alkylation / Polymenisation 1,250 44,580 3466 0.03 0.93

/ Isomerisation

- bbimall ALl -y baiill s fe 3350 LliaY ] = LLAY

*

ol dyi Cra Jsaill aals
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( polymerization ) & -alally i NI wlaayy { FC C ) wdlUl grdall ool Ldae Uasalys
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rndl] asall Gaidi] L (V= T ) dsadll s bl b U] aoall b daess TV 5 Ll i s
Lo pad! HUed¥) Lakiia i slac¥l Jyall b pileall el adly. Usyadad)gpas Ualall Lilea ol
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1972 1978 %> Change
in
Area No. of o.ﬁ.o*m_: M,\mqmm_m No. of Total Average mwwqmnﬂw
Refinerie apaciy apacty | Capacit Capacit ine|
efineries | (bbl/cd) | (bbi/cg) |Refineries| HEEH ) hred) | Capacty
USA 247 13,087.223 52,980 187 15,288,274 81,775 +54
Europe 164 16,474,643 100,450 119 [13,929,600 117,060 +16
Japan 41 3,791,122 92,470 46 4,790,050 104,130 +13
m Arab : CAPEC Members 23 1.805,030| 78,480 36 4,067,750 112,990 +44
K Arab : Non-Members Of OAPEC 7 330,581 42,840 10 480,185 48,020 +12
by
3
M.M ¢ yosall
.w. - Reven. A. Sclence Digest, Nov. 1985
,—r - Oiland ENEGRY +T rends. ENERGY Economic Research, U. K., Jan. 1986 -Jan 1987 . issues
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Distillation Capacity™*

Relatve Increase

Refining Patterns, %

R P T of Distillatillation Capacit
Process 1972 1978 in M.WMJCQ pacity
bbl/cd bbi/cd 1972 1987
Atmospheric Distllation 1,805,030 4,067,750 125 100.00 100.00
Vacuum Distillation 354,450 680,773 g2 19.64 16.74
Vis - w_dsrm:m 20.000 43,099 115 1.11 A.om.
Thermal Craking 5,000 NIL -100 0.28 NIL
Coking 20,000 59,570 198 1.11 1.46
Catalytic Cracking 36,000 76,000 111 1.99 1.86
Catalyuc Hydrocracking 57.400) 289,400 404 3.18 7.1
sz_uio Hyvdrode- 92,500 547,040 491 513 13.45
sulphur isation
Cartalytic Hydrotreatment 133,100 608 935 358 7.37 14 97
Catalytic Reforming 114.500| 373,869 227 6.34 9.19
Alkylation / Polymerisation 1,400 13,456 861 0.08 .33
/ Isomerisation
ileaall Llad) it - 3Udhy baist) Uaa e 33530 Lilea¥) b)) ™

-l Jyf e Jpmihd 330"

- Gardner. F. J. " Worldwide refining . Qil and GAS Journal, Vol. 69, No. 52, { Dec.1971) { 75 - 86 )
Cantrell, A. " Worldwide refining *. Qil and GAS Journa, Vol. 84, No. 51 - 52 ( Dec. 1986}, 79 - 103,
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Disullation Capacity** | pelative Increase Refining Patterns. %
Process in Capacity of Distillatillation Capacity

1972 1978 (%)

bbl/cd bbl/cd 1972 1987
Atmospheric Distillation 300,581 480,185 60 100.00 100.00
Vacuum Distllanon 3,316 52,790 1,492 1.10 10.99
Vis - Breaking NIL NIL NIL NIL NIL
Thermali Craking NIL NIL NIL NIL NIL
Coking NIL NIL NIL NIL NIL
Catalytic Cracking 6,064 17,260 185 2.02 3.60
Catalytic Hydrocracking NIL 4,230 . NIL 0.88
Catalytic Hydrode- 2,800 7,392 164 093 1.54

sulphurisation

Catalync Hydroweatment 30,248 56,427 87 10.06 1175
Caralytic Reforming 30,020 55,711 86 9.99 11.60
Alkylation / Polymerisation NIL NIL NIL NIL NIL
/ Isomensation

abiaall Aldd SRl - Lty badd] Use o 3isate Lhalfl oL T

el ol e gl 538G

pialadt gnamdi . aeall
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Charge Capacity

Production Capacity

Crude Oil
Nation mowo* Capacity | Vacuum | Thermal | Catalytic | Catalytic | Catalytic| Catalytic Catalytic | Alklation | Isomerisa-| Coke
elin- Distil Opera- |Cracking |[Reformingl Hydro- | Hydro- | Hydro- tion /
efries . . . .. P .
{bsed) | Lation | tions cracking | refining | treating Aromatics
{bied) | (bred)| (bred) [(b/ed)| (bred)| (bied) [ (b/ed) | (bred)| (b/cd) [ (t/d)

Algeria 4 464,700| 15,000 - - 55,000 - - 23,600 1,900 -
Bahrain 1 250,000( 144,000 19,000| 36,000| 17,100 - 45000 35100( 1,300 - =
Egypt 7 452,110 46,752 16,470 - 30,940 - - 84,386 804 1,452 541
irag 8 318,500| 82,650 - - 43,500 | 38,000| 100,000 | 13,000 - - -
Kuwait 4 618,000( 217,000 - 30,000 51,000] 159,000 337,000 | 38,000 - - -
Libyan 3 | 329400 3432 - - 143821 - - 37226 - - -
Jamabhiria

Qatar 1 62,000 - - - 22,030 - - 39,640 - - -
Saudi 6 |(1,125,000] 67,655| 26,000 10,000| B86,900| 58,100| 39,000| 207,000 - 8,000 -
Arabia

Syria 2 228 790| 60,611 41,199 - 19,348 - 26,040 | 37,863 - - 685
Tunisia 1 14,000 - - - 33001 - - - - - -
UA.E. 3 185,250 43,700 - -- 29569 | 24300} - 95,138 - - -

Total 40 |4,042,750] 680,773] 102,669 | 76,000 | 373,869 | 289,400 | 547,04 | 608,953 2104 | 1.1352| 1.226
Persent of - 00.000 16.70 2.52 1.87 9.19 711 1345 1497 0,052 0.28 0.23
Crude oil

Distiiation VAV /V /Y Lt
Capacity as

- Cantrell, A. " Worlwide Refinig ". Oil and GAS Journal. Vol. 84, No.

51-52 (Dec- 1896 ). 76 - 103 .
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Charge Capacity Praduction Capacity
. Crude Qil )
Nat ion mo_.o Capacity | Vacuum | Thecma |Catalytic |Catalytic | Catalytic| Catalytic| Catalytic | Aiklation | Isomerisa-| Coke
mmmm. Distil Opera- |Cracking |Reforming| Hydro- Hydro- IEB. tion /
i (b/cd) Lation tions cracking | refining treaieting Aromatics
{(b/cd) [ (bied) ) (bred) |(b/ed) | (bied) | (bred)| (b/ed) | (bred)| (b/ed) | (t/d)
Biibouti o - - - - - - - : - - _
vrdan 1 100,000 | 16,900 - 1,410 %.640 1,230 - 13.860 - - -
| ebanon 2 37.000 12,730 - 7.250 7.492 - 3.100 - - -
7.392
adrania 81,303 13.160 5.600 ] 13,735 19.642
+ . - J. ] | . = —_ —_ -
mmans 2| asos2| - - - 9641 | - - 25| - _ -
”_mq_ 10,000 - - - - - I - - - -
[Sodaiia 1 23,800 R — - 1,700 - _ 7.400 - - -
Budan 1 10,000 . - - 2500 - - i _ -
Yenan AR 1 | 170,000 | 10,000 - - 12.000 s _ _ _ _
YenenP.C H 1
Total 10 47,185 52,790- - 17,260 55,711 4,230 7,392 56,427 - - -
Percentet . 100.00  10.99 0.0 359 11.60 0.88 1.45 11.75 0.0 0.0 0.0
Crude ol
Distilation L%
Capacity VRAY /SN /N G

-3l gt s aall
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il Sy (V=YY ) (V- TV ) e SRST) elW hela eV i Jaadl gy (clilyl ) Ja =l
bl aluay e NVWVY ale i LWL i el 1 i LT ai Laadl dsall o STT ileas
Sl s llas Ga (7Y ) LG LS ey Hyproskimming & Toppnng & aell alladl cilidac,
i hoill kil Lo N L s ¥ 1uaS iy oSl L GiaY cielias o5 { Craoking
. ( Vaouum Distillation j

s b Lae o NS lip¥t Laiie olals e L bl Lale yutie Lowadll 5,5 JNA iy
skl L aabyl waly . { Atmospherio Vacuum distillation ) 21,il) udaiilly gyall hisall
Buaill eyl Gailaall 8al50 45l 5b5 0y paall ( diass Gl ¥ Y0 (gpadl il cas
Lallally { Cracking ) o wSalf wlaay Ll 5a0) cad wdily. YAAT = VY 3,500 LS 1S Y
FECS - ORI UL [y o B Reforming } J.<asll sulely ( Hydrotreating ) LIVEPNEvE]
paeasiy . Leilaaly Lealiie 5aaidy iliall auals ans g s cnreal (i1 ilad ] Suaad o bl
ot 32U O ey 0 VAAY ple pllae i sl Sl Belina pudy (V= YE )4 (V=Y ) 3 Jylaall
Gall s o p 95 Lpugatia i paluallypal bl oo deyand s Ga 3Ll claglakt sda 51 )Lty
orbon Sl e gl Galasll wlaglalf Gl o Lahu¥ b oLl all sall g Ly Loty Gl e 5 0ke .« 3LasY ]y
Ll S Glall e Loy i Al Jadll Lalill ilaal

oS el paead) gally kil gitall b 6T LilaYh bl wllee LT 5T aaly
S el 80 (¥l g ¥ (0 K1) Dl sl biiaYl i 1 ilual ] elfis ¥ Liiy
st gaball Go il ekt sy Gllall jaianS Jaiill aydpll o) (e €I ALl ] g ey
e Lzl Do se U e b il L2 5l gy G i) adly - Lggl] Glally aadlt fia Gl 21
o VAVY e 33l OSA 5 UL Gyl ae BLatie 3 g { eilyl ) dasiall 8 pal |5 Uad¥ | Lakiie 3
Wgada 5 ypuas LB apdall oy g U] ol VAAY ale i Jall5,5all Ga G Y] ()~ YY) VA
O eyt = il Laal s i ela LaS VAR T 27 ¥ s e Balad] e Sl 51 sy

o liall gt o 38 VAL S VA Ll LY 5l 8 peilia cdal 33005 03 (T L8 Sk

Lalay! Jlpe¥) fas oy 6 i)
H J:l_n.q”

{13 OAPEC and ENL " Prospects of ARAB Petrolum Refining Indusury - AL Join + Studuy
by OAPEC and ENL"™ Huwait, Dec. 1983,
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- OAPEC and ENI. " Prospects of ARAB Petroleum Refining Industry -
Ajoint Stady by OAPEC and ENI". Kuwait Dec, 1983.

- OPEC. Annual Statistical Bulletin. Organisation of petrolum Expor-
tiong Couwtries, 1972.

- OPEC. Annual Statistical Bulietin. Organisation of petrolum Expor-
tiong Couwtries, 1979.
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Long Residue

Short Residue
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Country | Crude Qil Stream | Gravity | Total Cut Yield Total Cut Yield Total
o Sulphur | Point Suiphur| Point Suiphur
CAPD 1 (%wt) § (0C) | (%vol) |(%wt)| ©C) [ (%vol) | (%w)
Algeria Arzew* 443 0.10 350 30.9*** 0.25 - -
Hassi Messaoud * 447 0.13 350 2g.2**" 0.31 - - -
Saharan Blend 455 0.053 335 30.8 0.13 500 9.5 0.22
Zarzaitine 34.0 0.07 350 32.5 0.16 - - -
Bahrain | Awali** 32.9 2.08 288 554 - - - -
Belayim
Egypt | Cuif of 27.5 2.20 |350 54.4 3.12 - - -
Suez Mix 31.9 1.52 343 50.8 2.36 - - -
Basrah Heavy
iraq Basrah Light 24.7 3.5 360 559 525 460 42.4*** 580
Basrah Medium 33.7 1.95 360 47 7 3.60 525 226" 470
Kirkak 311 2.58 360 50.4** 4.38 520 28.5* 543
35.1 1.97 360 43 3" 3.76 525 20.4** 5.30
Eocene
Kuwait Export 18.6 4.55 327 68.0 4.9 562 39.8 6.1
Hout 31.4 2.52 360 45.9 412 538 21.8 5.11
Khafji 328 1.91 340 47.4 3.39 550 21.8 4.39
Wafra Burgan 28.5 2.85 340 52.8 4.46 533 278 5.65
Wafra Ratawi * 23.3 3.37 327 63.4 4 .45 564 342 5.43
23.5 4.07 327 61.2 5.36 562 34.8 6.48
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Long Residue

Short Residue

Country Crude Qi Stream | Gravity | Total Cut Yield Total Cut Yield Total
o Sulphur | Point Suiphur | Point Suiphur
CAPL) | (%wt) | (OC) | (%Vol ) [(%wt)| CC) | (%vol) | (%wt)
Libyan Amna 361 |0.15 | 346 554 |022 |538 218 |03t
jamahariya | Brega 404 |o021 |343 36.8 |041 |565 9.0 | 0.69
Bu Attifei 436 |o0.834 |335 56.5 |0.053 | 500 15.2 10.10
Es Sider 367 |0.37 |374 362 079 |527 15.9 | 1.16
Sdrir 383 |o18 |320 51.4 024 |550 17.2 | 0.20
Sireica 433 |o0.43 | 350 255 |1.16 i : .
Zueitina * 39.6 | 023 335 436 (048 |500 15.6 | 0 71
Oman Export 363 |0.79 |343 422 |1.37 |>538 16.0 | 1.96
Qatar Dukhan (Land) | 41.7 |1.28 |343 327 |258 |538 8.5 |3.45
Marine 353 (157 |343 395 (273 |538 16.3 | 3.4
mec%m_u Arabian Heavy 27.9 2.85 343 53.8 4 34 565 23.2 | 6.0
Arabian Light 334 |1.79 |243 446 | 3.1 565 148 | 4.34
Berri 378 |1.18 |343 393 |209 |565 9.0 | 288
Knursaniyah 30.8 2.40 343 45.6 3.90 565 18.7 | 5.35
Zuiut / Marjan 311 | 248 | 343 480 |406 |565 198 | 5.51
2yna Souedie 249 382 |360 572 |580 |425 47.4 |6.0
Ashtart 29.0 | 1.0 350 519 |142 |- |
Ef Borma 430 {007 |350 325 |01 |-
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- Canterll, A. " Warldwid vetining ", Qil and GAS Joimal. Vol. 84, No. 51 - 52, { Dec. 1686 }. 76 - 103.

Long Residue Short Residue
Country Crude Oil Stream | Gravity | Total Cut Yield Total Cut Yield Total
o m%_cjcq mo_:ﬁ Suiphur| Point Suiphur
CAPDL (%wt)[ (oC) | (e%vol} |(%wt)]| (©OC) (% Vol } | (%wl)
UAE:
Abu Dhabi | Apbu Al Bu Khoosh| 3t.6 | 2.0 375 40.7 3.4 550 157 4.4
El Bundug 385 [1.12 350 36.0**" 2.1 - - y
Murban 0.4 0,78 350 32.1 1.73 | 540 9.3 2.20
Mubarras” 38.1 0.93 275 505 1.49 - - -
Umm Shaif 374 | 1.51 350 37.4 2.78 | 550 12.3 3.73
Zakum 40.6 | 1.05 350 337 2.2 550 10.1 2.96
Dubai Fateh 31.0 2.0 350 450 3.0 - - -
Mubalk 37.0 |0.62 371 30.8 1.18 | 538 9.2 1.43
Snar Jah
Sl biall o
AV yaeali
coolle Bl il 7
¢ sdaall

- Aalund, ). r. " Gulde To Export Crudes tor The 80" s".0il and GAS Journal, 1983 : (a ) vol. 81, No. 1517 - 77 ' { b ) Vol.
81, No. 18,204 - 215 . (¢ ) Vol. 81. No. 30, 146 - 150
- Neison. W. L Petroleum Refinery Enginering.3 rd Edition. Mc Graw - Hill, 1958,
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. Year Capacity Cravity Refinery Conversion
Country Refinery  Ion-Stream*#| ( b\sd ) Feedstock (Api) Type (%)
Algeria Skikda 1980 356,000 |Hassi Messouad 44 Hydrosk imming Nil
{or Arzew ) + Aromatics
Tie Juana Red Asphalt
Crude
Arzew 1972 66,000 | Hassi Messouad 44 Hydrosk imming Nil
6,000 | Reduced Crude Lubes + Asphalt
From Irag or
Kuwait
Hassi Messouad | 1979 29,400 |Hassi Messouad 44 Hydrosk imming Nil
Ain Aminas 1979 7.000 |Local Crude 24 Topping Nil
Agiers 1964 65,000 |Hassi Messouad a4 Hydrosk imming Nil
Bahrain Awali <1983 280,000 | Awail a2 Conversion 6.8
Arabian Light 33
Caltex Crude —
Eqypt Ameriyah 1984 75,000 - Hydrosk imming.Alk Nil
1988 *** 117,000 — Lubes + Asphalt Nil
Suez E.N.P.Co| <1983 50,000 — Topping Nil
1988 ** 125,000 —
Suez S.P. P. Co.| 1984 89,000 - Conversino \ Lube 191
1988 *** 130,000 —- Conversino
Tanta 1988 25,500 — Topping Nif
1688 *** 47 500

OAPEC and ENL " Prospects of ARAB Percoleum Refining in aostry - Ajoint study by OAPEC and EN".

Kuwait, Dec. 1983.
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. Year Capacity Gravity Refinery Conversion
Country Refinery On-Sweam*H (b sd ) Feedstock (Api) Type (%)
Mustarb 1983 114,000 - Hydrosk Imming Nil
Alexandria <1983 117,000 — Toppin + Lubes Nil
+ Asphalt
1988* " 159,000 —
irap Al Wand 1927 12,600 | Naft Khanah 42 Topping Nil
Haditha 1949 6,200 | Kirkuk 36 Topping Nil
Dorah 1975 90,000 | Kirkuk 36 Hydrosk Imming Nil
+ Lubes \ Asphait
Qayyarah 1956 27,000 | Qayyarah 14+ Topping +A sphait Nil
Kirkuk 1973 30,000 | Kirkuk 36 Topping. Nil
Basrar 1974 140,000 | Rumaila 35 Hydrosk Imming Nil
Zuban 34 + Lubes
Samawa 1978 22,500 | Kirkuk 36 Topping Nil
Baiji 1978 20,000 | Kirkuk 36 Topping Nil
g 150,000 | Kirkuk 36 Conversion 277
Salah Al Deen o 155,000 | Kirkuk 36 Hydrosk Imming Nil
+ Lubes
Jaradn Zarga 1983 98,000 | Arabian Light 33 Conversion 6.0
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ntr . Year Capacity OEE.Q Refinery Conversion
Country Refinery On-Stream=4 (b (\sd ) Feedstock (Api) Type (%)
Qatar Umm Saeed 1983 50.000 | Dukhan 41 Hydrosk imming- Nil
Saudi Ras Tanura 1983 460,000 | Arabian Light 33 Hydrosk imming Nil
+ Asphait
Arabia Riyadh 1882 120,000 | Khurais 33 Conversion + 39.2
Asphait
Jaddah 1968 100,000 Arabian Light 33 Conversion 142
Asphai
Al Khafji 1966 33,000 | Khatji 28 Ttopping Nil
Mina Saud 1958 55,000 | Wafra crudes 19-25 Ttopping Nil
Yanbu 1983 170,000 Arabian Light 33 Hydrosk imming Nil
Yanbu Export { 1985) 276,000 Arabian Light 33 Conversion 20.4
Jubdil Expon {1985 ) 275,000 | bern 38 Conversion 4.7
Rabigh Export (1984) 325,000 Arabian Light 3331 Conversion 158
and \ or Arabian
Medium
Somalia Mogadishu 1985 26,600 | Arabian Light 33 Conversion 13.6
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. Yeur Capucity Gravity Refinery Conversion
Country Refinery  Op-Stream®*| ( bhsd ) Feedstock (Aph) Type (%)
Kuwait Mina Abdulla <1983 110,000 Waira crudes 18-25 | Topping + RDS 3.2
. 1987 312,500]| Export 31 Conversion 46.5
Mina Al Ahmadi 1984 250,000| Export 31 Hydros kimming 2.6
+ Lubes
1987+ 250,000] Export 31 Conversion + 31.3
Lubes
Shuaiba < 1983 200,000| Expont 31 Conversion 38.2
< 1983 35,000 Kirkuk 36 Conversion 9.2
Lbanon Tripoli 1953 17.000] Arabian Light 33 Hydrosk imming Nil
Janahiriya | Azzawiya 1977 116,000/ Libyan crubes 36-41 Hydrosk imming Nit
6,000( Arab Hvy. Red 40 Asphait
Crude
El Bregc 1976 11,000( Brega 40 Hydrosk imming Nil
Ras Lanout 1985 220.,000( Sarir\ Mastc 36\-- Topping Kil
(50150)
1987 220,000( - - Conversion 3.2
Mouretania] Nouadhibou 1980 25,000| Hassi Messouad 44 Hydrosk imming Nil
Morocco Sidi Kacem < 1983 20,000] - - Hydrosk imming Nit
Mohammadiah < 1983 120,000 - - Hydrosk imming Nil
Lubes + Asphait
Oman Muscat 1982 50,000 Oman blend 34 Hydrosk imming Nil
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. ar Capacity Gravity Retinery Conversion
Country f Yeu Feedstock . .
RNy Ion-Stream*q (b\sd) (Api) Type (%)
Sudan Port Sudan < 1983 30,000 Arabion Ligh 33 Hydrosk tmming Nil
Syria Homs 1974 1 S.oﬁ Kirkuk \ Syrian 36\ 24 Convesion + 5.3
{50\50) Asphalt
1985*** 110,000 Kirkuk \ Syrian 36\ 24 | Convesion + 8.0
L (50150) Asphalt
1974 130,004 Kirkuk\ Syrian 36124 | Convesion + 4.0
(80-20} Asphalt
Tunisia Ben Zer < 1983 mw.m& Borma 40-41 Hydrosk Imming Nil
1985 *** 150,000 Borma 40-14 Conversion + 12.4
Asphalt
U. A E. Umm Al Nar 1984 75,0040 Local blend - Hydrosk lmming Nil
Ruwais 1985 120,000 Local blend - Convesion 24.8
1987 120,000 Local blend - Convesion 355
Yemen Aden 1950's Go.ooL Arabian Light 33 Hydrosk Imming Nil
({P.D.R.) + Contract
Crudes
* Nelson, W. L. Petrolum Refineru Engineeving. 3rd el il e el ¥

Edition Mcgraw - Hill, 1958.
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Charge Capacity

Production Capacity

* HPI Construction Boxscore Hydrocarbon Proc essing. Vol. 65, No. 10.2. oct. 1986. 3 - 41.
* Cantrell, A. " Worldwide constvuction 7. (il and GAS Jovnal, Vol 84, No. 40, Odr. 1986, 69 - 88

, rype of Status *| Crude oil | Vacuum | Thermal |Catalytic |Catalytic |Catalytic | Catalytic | Catalytic Coke
ocation Const- atus C ; isti i : .
! apacity | Distil Opera- |Cracking |Reforming| Hydro- | Hydro- | Hydro- | Alkylatics
ruction Lation tions cracking refining treating {bled)
(bled) [(Bied) | (bled} [ (Bred) | (bied) |{bved) | {bled) | (bied) (tvd)

Egypt
Alexandria | Crude P 1984 42500 5.130

Crude E 1988 119,700 21,370 32.060
Assiut Refinery [u-¢ 1987 56,000
Tanta-Cairo| Crude P 1988 17,000
El- suez Crude u-c 1986 42,500
Iraq
Basrah Refinery | E 1987 15.843 22,000 | 38 00 100,000
Kuwait u-¢ 1987 17.600
Mina Al-Ahmadi| Expiray 1986 30,000 38,000
Mna Abula | Expirey | E 1987] 156,200( 127,000 | 60.000 - 38.000| 60.000 | 70.700 1.950
Libyaw-
Larahiriya
Ras Tanura | Refinery | !2\86 79252 11,848 22386 [ $3.9%0 - 27.954 606
Kuwait P g 3.630

Refinery [u-¢ _oﬁ 250,000

Refinery {u-c 1987 325000

i aall
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Charge Capacity

Production Capacity

A rype of f¢ o1 4 Crude ail | Vacuum | Thermal |Catalytic |Cataiytic | Catalytic | Catalytic | Catalytic Coke
Location | Const- Capacity | Distil Opera- |Cracking |Reforming| Hydro- | Hydro- | Hydro- | Alkylatics
ruction Lation tions cracking | refining | treating | (blcd)
(byed) [ (bred) | (bied) | (bred) [(bied) | {bied) | (bicd) | (bicd) (17d)
Syna
Homs 8.120 7.910 10.260
Tunisia Refinery | u-c 150,004
Gabes
U.A.E. |Relinery [ u-c | 200.00¢
Ajman ** 40,000
i.358.90¢] 125.39( 281.850| 30,000 | 32.500 | 187.260[ 60.000 | 146.104 [ 100.000 | 2.336
Percentof 100,04 9.23 200741 221 3.86 13.78 442 10.75 7.36 1.5
Crude 0il
Distillatin
Capacity

= Cantrell, A.

cltsyl o — U - C haddsll — P sl E -

...:v.-._.rb.r c.h.b.rlﬂ -.E.-. *

PN SRS (P - T

" Worldwide refining . O1l and GAS Journal VOI 80, No. 52 Det., 1982,134 - 171

*
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Crude oil
Nation Type of Status ** Capacity ***
Construction (b/cd)

Dijiboutl
Jordan
Lebanon
Mauritania

Nouadhibou Revamp | E
Morocco

Mohammedia Expansion { P 1986
Oman

Mina Al - Fahai Expansion | u-c 1987 30,000
Somalia
Sudan
Yemen A. R.

Alif Fid Refinery | E ' 10,000
YemenP. D. R.
Total Capacity 4,000
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(1} Hirotanl, Y.: T. Takeuch!: Y. Mlyabuchl; T. Albaand M. shigeta. " Successtul per
for mance of arefinery with Eurwa unit". Presented at symposiom on Residuum
Upgrading and coking. American chemicalsociety, Division of Petroleum chemis-
try. Atlanta, Georgla. March 29/ Aprril 3 1981 .Bre Prints 465 - 475.

(2} Alba, T., Kajl, T. Suzuki and T. Wakamatsu Resid ve Thermal carcking by the Eu-
reka process”. chemical Engieeving progress, Vol. 77, No. 2. feh. 1981. 37 - 44

(3} Sitva, E.s., H.K Rohrig and A. r Dufresne. " Canmet precessgoing into montreal

ire finery " Qil and Gasjounal , Vol. 82,13, ( March ) 1984, 81 - 88.

(4} D, J., C. P Khuibe and K. Belinko. : Residuum and heavy Oil Upgrading with can-
met hydrocracking proes entedet the 2dmposium on Residuum upgrading and
Couing. American chemical Society, Division. of petroleum chemistry. Atlanta
Georgia. March 29/April 3, 1981. Preprints, 431 - 439.

{5) Hydrocarbon processing 1986 Retining Process Hand Book. Hydrocarbon pro-
cessing, Vol. 65, No. 9, Sept. 1986: 83 - 114,
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