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1964 1974 1984 1994 2003

Gasoline 44.1 45.9 460.7 457 469
Distillate fuel ol  22.8 218 21.5 223 237
Resid fuel oil B.2 B.7 7.1 57 42
Jet fuel 3.0 0.8 9.1 0.1 9.5
Coke 2.6 28 3.3 43 35l
Asphalt 34 7 . il 32
Liquefied gases 33 2.6 1.9 42 42
Total 90.1 923 92.9 954 96.8
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1985 Capacity 2005 Capacity
Company (MBPCD) Company (MEPCD)
Chevron 1879 ConocoPhillips 2198
Exxon 1200 ExxonMobil 1847
Shell 1120 BP 1505
Amoco (Standard of Ind.) 982 Valero Energy 1450
Texaco 873 Chevron Texaco 1007
Mobil 755 Marathon Oil 948
Standard 01l (Ohio) 665 Sunoco 900
Atlantic Richfield 6335 Premcor T68
U.S. Steel 493 Koch 763
Unocal 475 Motiva Enterprises 747
Sun 443 PDV America 719
DuPont 400 Royal Dutch Shell 597
Ashland 347 Tesoro 563
Phillips 300 Deer Park REFG Ltd. 334
Southland 297 Lyondell Chemical 270
Koch 280 Total SA 234
Coastal 261 123 Chalmette Refining 187
Union Pacific 220 Sinclair Oil 161
Kerr-McGee 165 Rosemore 155
Total 152 Murphy Ol 153
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Number Capacity (BPCD) Total Capacity (BPCD)

20 = 100,000 16,288,755
12 30,001—-100,000 669,970
9 10,001-30,000 180,458
B < 10,000 45,687
55 17,124,870
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Capacity Number of Average S5ize Largest Plant 5mallest Plant

Company (1000 BPCD)  Refineries  (BPCD) (BPCD) (BPCD)
ConocoPhillips 2198 14 157,000 306,000 14,000
ExxonMobil 1847 6 308,000 557,000 60,000
BP 1505 6 251,000 437,000 13,000
Valero Energy 1450 13 112,000 210,000 6,000
Chevron 1007 6 168,800 325,000 45,000
Marathon 948 7 135,000 245,000 70,000
Sunoco 500 5 176,000 330,000 85,000
Premcor T6R 4 192,000 255,000 158,000
Koch T63 3 254,000 288,000 210,000
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Motiva Enterprises 747 249 800 285,000 227,000
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Number of Distillation Capacity
State Operating Refineries (MBPCD)
Texas 26 4,628
Louisiana 7 2,773
California 21 2,027
[linois 4 BO96
Pennsylvania 5 77
MNew Jersey 5 066
Washington 5 olo
Ohio 4 551
Oklahoma 5 485
Indiana 2 433
Subtotal 10 93 13,845
U.S. Total 144 17,125
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Distillation Capacity Refining Capacity Average Capacity

PADD! Number  (BPCD) (%) (BPCD)
1 15 1,717,000 10.0 [ 14.467
11 26 3.569.061 20.8 137,272
111 55 8085614 41.2 147,011
\% 16 587.550 34 36,722
Vv 36 3,165,645 18.5 87,935
US. Total 148 17.124.870 100.0 115,709
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No. of Crude Vacuum Catalytic Catalytic Catalytic Catalytic

Region Refineries Distillation Distillation Cracking Reforming Hydrocracking Hydrotreating Coke
Africa 45 3,230 514 211 476 62 906 1.841
Asia 155 22,206 4,102 2,640 1,927 739 8.556 20,200
Eastern Europe 93 10,245 3,742 929 1.494 320 4.2064 12,570
Middle East 42 7.034 1.976 360 652 589 2,055 3,300
N. America 158 20,627 9.100 6,574 4,173 1.738 15.146 143.6016
S. America 06 6,611 2,795 1,300 427 139 1.912 24,702
Westem Europe 103 14,971 5,613 2,252 2,144 1.056 9,988 11.316
Total 662 85,127 27.848 14,272 11,292 4.647 42,827 217.545
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Rank Rank Crude Capacity
(1/1/06) (1/1/05) Company (1000 BPCD)
1 | ExxonMobil 5690

2 2 Royal Dutch Shell 5172

3 3 BP 3871

4 4 Sinopec 3611

5 11 Valero Energy 2830

f 5 Petroleos de Venezuela 2792

7 & Total 2738

8 7 ConocoPhillips 2659

9 ] China National Petroleum 2440

10 9 Saudi Aramco 2417

11 8 Chevron 2066

12 10 Petroleo Brasileiro 1953

13 12 Petroleos Mexicanos 1851

14 14 National Iranian Oil 1451

15 19 OAO Yukos 1182

Feed poluo po0;5 O&GJI World Refinery Capacity Report -«
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Region Gasoline  Distillate  Residual Other

United States 46.4 21.4 4.2 28.0
Canada 37.0 28.8 6.5 27.5
Mexico 26.7 21.1 327 19.3
Central/South America 22.4 26.7 20.7 30.1
Western Europe 223 34.6 14.1 28.8
Middle East 13.7 284 25.1 2.6
Africa 18.2 26.7 26.1 28.8
Asia 158.4 30.7 14.3 36.5
FSU 19.3 30.0 25.0 255
World 26.1 284 [4.8 0.5
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Catalytic Catalytic  Catalytic Catalytic
Region Cracking Reforming Hydrocracking Hydrotreating
Africa 0.3 [4.7 1.9 28.0
Asia 1.9 8.7 33 38.5
Eastern Europe 9.0 14.5 3.1 41.6
Middle East 5.1 9.2 83 292
N. America 20.2 319 84 734
8. America 19.6 .4 2.1 28.9
Western Europe 15.0 14.3 7.0 06.7
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Million BPCD  Growth Rate

Process 2000 2005 (%)
Atmospheric distillation B1.3 85.1 4.7
Coking 3.7 44 8.9
Coking, tons per day 76.7 217.5 23.1
Cracking 13.7 14.3 44
Hydrocracking 43 4.6 7.0
Hydrotreating 36.6 42.8 16.9
Sulfur, tons per day 56.1 71.1 26.7
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U.5. Capacity Average Size Gross Margin® Net Margin

Refinery Complexity (%) (BPSD) (5/bbl) ($/bbl)
Simple 3.6 35,233 0.50-1.50 (0.50)1.00
Cracking 28.7 92,552 3.00-4.50 0.00-2.50
Coking 65.7 196,936 5.00-7.00+ 0.50-4.00+

BPSD 50 V-« Luis a5 conl alKeaVh 6l Jlo 5o ¥ aeben YO Jolee Lo, 4ty o sl 4 Vs
it 5 ol s Jolo loolKagVh (gl bacils .o ls cud b
Y0 pulos 020;50&GJI World Refinery Capacity Report :q
ezl 1S igel 3 1) S5 Uyt — (6)lesSS dcils gl saaz 08,8 l (i g o sz bl

Yool ooyl VO B VY (oSl il AM-09-55  oiing o g olioVU Lo

aie 0,40 VY
l.molo C’L"" A YV
‘3350 6LQQL0)L» ‘-J-QL«AJ aS Sl w).lwo 3o oliw.’YLs A.’>|5 ol c‘\.u).b 6)91).3 é“).g 0dld eL.o )‘ =9 E)L»

loails, pl)l 5 Lol 5 Lol 5 (BBl 5 55l Syt o)l 80l rolSly (pogas 5 (oo lacS b

Sgb oo anl ¥ g las! lalo g lbes 10 8,50 ¢ 5



Sy9lp 9 I g e JUygs ST ole bjlad jo aVle by laelKan¥Wl o byl &by b O S
S o (s 5,050 Sledbl gl HluSsy 5135 90 o )0 lmesls (ibgy 09 oo 3155 lagn STy 0
eyl Gl 058 LSl 15 5 lge ey 5 0355 £55 i 2 S o 9 0 Hllil AT i e I8 L
Sl G plalo (G b olSslS Bam by (g5l e cgilug ol 5l Guy Cad)l S conlions 8l
Jb 50 eaile)) o Cumdy g oadoygly A (oSS et b () SGleny 5 (owiige sloCS Ll
(b cox by (52,800 5 (6 I 9 yoatd I 50 00l JeaSS 0lRAVL SThss (55dy b 50 ¢ gt
55 oty 52 5 591 50 eoliil (gl Gz gl g ood ]yl 05 o 5 (92 5 AL yw T 5 Loslo
arly ol glaosls ol aS 03,5 pazie 525 20Vl St a5y e (19 Jijsj 5,0 (53990
oty Lol sl i i 5 Slanios glmonls 51 12y gam b oMbl oyl oS [§+] ol atsl b 12 ol
Lol axlge olacosgame b ylizren 4 3m 0,905 sl Ll 5 eolaiuwl wgd sod a3l a3 LS > asS]
Sbigs 5> oddyiiie (25 SVlie 358 00 350 (nl Joldb 4o sloosls (sl DIbI (sogos ilio (e
b slad o sla il a8 0 onds WLl Cllae el i (g )liS dolilas 5 oy g e (5)5)8 SIS 5 i
o Slalllas g oy Slge 5 AVl (o (e

8,k galadl 5 anylp (slaeols 5l Jle gate 0 ol JINV] ol il Yl slouy)8 Spaie
05T pcrte e &gl sloasens 5 [FF]' Soalo [FY]' il LV 5Ll conlagsslid 5l (g Lo

100il1 and Gas Journal
1Hydrocarbon Processing
12Robert Meyers

13Maples

liRaseev

15Sadeghbeigi



55 9 oes «WwWw.bakerobrien.com) bls Tl So ol esls Bl s bw slall

Ogees 3 5y (WWW.S0lomonOnline.com) wiciswl yaeglew (WWW.PUIVingertz.com)

b sgb oo oolitn] S (nl 3 08,508 jsbay o jslie laolXey Kis 5 WWW.tUrNErMAason.com,

Sgd o0 Byl 6 v milie jo aS (glasy o Sledbl ogd ploul oriwsgly 5 (6 la8 sl 43 b o Dlallas
(Sl 890 (b dacdled oo g leojg 5l aST 5 ratiins alie Slido ploxil g1y D92 50 sloas, 5 00 e
5 bl conlplo oyls 1y 0g3 (o lassl (gilw Jow Sl58le 5 g sols oL wls o aileass (5,900,5 « SYeb

g ge lebd (gl @l &5, LS 5 lirabl bl (ol S A lie

(5)9T)é ‘_ng‘_g)sLlé &‘9;‘ yYYY
Sl 3 S 5 (6 kel olail gt il it glgil GV Biem 0 aid, S 5,818 slas yslid

59,90 &bl ¢ Bl 559,000 CunSlh (GBS S jy ) o B CnSl (55 SS9 ()l >
Lyl s (6,58 slodarar sl paS 090 oo iy i 3 aSLh 5w b SGwl g e 0 (VN0 Jgo)

O INES NI TPty

oY aJs (559058 slas,sls (VN Jsu

&3l 6)51)5 Sllos

looges ;53 153l (S3losS (o (5L0SS ($3SS
FShdile ()l cunss Sl sl

Slye 55 el IS s

lge o8 g dwgn Wik @ 2 sy ilaes Sl Sie

Of9y oS Ul a5l el Bl olge S|« ulais SeJB (59 )0 CenSS
3)lge ;5 o5 Sl

SoedB (55,000 Ldad



http://www.bakerobrien.com/
http://www.purvingertz.com/
http://www.solomononline.com/
http://www.turnermason.com/

1953,555 slabg, S8 eyh,; CAL STygs dbhas oy
w3l 21050,5 65 faan cal (Sileg, | L glil L
el oy gt 5 Slag T LS 5 gladl (o 5l 150,565
S1S Cal STys5 &b i ¢yl (5 SY guazes 500
390 Ahal «(JSg35 (Sigyaee dnkal glaby, Koo
L (gumy (359 )0 dual Slilos S (42, conibo L Slge

3,lge ;S0 FCC

Oy lelSJT
Ogel 32 7008 | 5l

Syslag e Sl il S gl ilon ] oS
P9yl Ly

Ol 009 ¢ 58l

o525 Ol ReSs ¢ 550 203 ST BTX
TAME ETBE MTBE

S5z OglanmST b Ldd Sy 510 (e Soe s
A g Lae sy Glad s Bk 5l (e Ol
b,

Yeob yulus o2059 ,0&GJ World Refinery Capacity Report .

Oyl y093]
L3005 Jale

O3990 ddg

O399 b3k

&b Slasis YYY

il 5l oolitul b 5 9isS oo aseiin Cudybs 5l ol &gty Jgane oy 22Vl sloasly gl ayle o &0
iablei e (goimlde lagly (g8

[0 )

|'xQ& )

QS oo S Al 2 0 X e ol Qi Cud,b b Ui RO JUINCAP SRS T R C(Ui, Qi) o 4
Gk 5l o ssbas ) X e iiie cnl o [F5 FO] sgise a28,5 S5 10 0V -0 (s (s ie LI
5 > bbb Ao Gle bl oo (i ilizs glaaly jleadissle 5 slaosls (sliey 5 gam S5 Julow
95 RSl laxly STies Cod)l sz  dde slo piotin po i daazly (S 0 0l el ] (5L
Colpae 555 4 Sl (Km0 1 b sla el oy Jabe 5o lsn o8 3 a5l o

baisS oy iz b g0 sl p 1) a s slaosls ‘YW (Bl (pl Co e jalaieds oy ailingdls e



A3 sbveols il ousSTy, Caday bools a5 (60 )lge yo g 0SS o lo blie  Siced O g0ay w8

Dl e paie dbgyye Jgaz )0 anie 555l n e )0 eolatul 850 (B8 05 b ge Al AL S0 s a2y

Lﬁ)“))-."’ﬁd QLo‘}J‘ ¥yy

el sl oo 1] aSiiy (glilay Jgame b amly STy conm s e izl 55 Sty 52 5 (6,19 10,00 Ll

Sy S OlF o0 09 or oo CSle A pa piie (Slis Al 4y bgy o Slasidne (1:Sls 4 (6510 0 42

Syle (S anl B et lge Ko g axly cud,b 4y aS o S o yin |y ()10 0,00 polie jo 00,0l

sl 00U 4§|)| VAP Jj*—? 5o L5)|°ﬁ°)'9<-.’ Q.A.,J.as Jsers sosls

(Y 0) )l pope duip Jaano slrosls (VNF Joux

Utility English Units
Steam, 450 psig $5.50/1000 Ib
Steam, 150 psig $4.40/1000 1b
Steam, 50 psig $2.50/1000 Ib
Electricity 50.04/kW-hr
Cooling water $0.05/1000 gal
Process water $0.05/1000 gal

Boiler feed water $1.50/1000 gal
Chilled water, 40°F  $1.00/ton-day

Natural gas $5.40,1000 scf

Fuel oil 50_17573ga|

SI Units

S12.10/1000 kg
SE.R0/1000 kg
£5.50/1000 kg
S0.04/kW-hr
£0.013/m’
S0.13/m*
S0.40/m?
£3.300Gl
S0.226/scm
S200/m?
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2000 2001 2002 2003 2004 2005

Fuel and power cost T80 T04 667 935 972 1360
Labor cost 249 221 211 201 192 202
Wage rate 1094 1007 968 972 984 1007
Productivity of labor 441 456 459 485 513 501
Investment related 589 594 620 643 687  Tl6
Chemicals and catalyst 224 222 221 238 268 311
Refineries 444 429 433 465 487 342
Processes 354 5121 514 ol3 638  TR7
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Process Operation 1946 1961-1972 1976 1989

Atmospheric distillation
Vacuum distillation
Vacuum flash
Thermal process
Thermal cracking
Visbreaking
Coking .
Calcining 63 108 108
Catalytic cracking
60% Conversion 4
80% Conversion
Catalytic reforming 5
Catalytic hydrocracking
Catalytic hydrorefining
Catalytic hydrotreating 1.7
Alkylation 9 11 11
Aromatics, BTX 40-70 20 20
Isomerization
Polymenization 9
Lubes 60
Asphalt 1.5
Hydrogen (MCFPD)
Manufacturing 1.2
Recovery 0.7
Oxygenates 10
Sulfur (long ton per day)
Manufacturing &5 85 B5
Manufacturing from dilute gas 250-300 220600  220-600
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Yacuum Delayed Thermal  Catalytic Catalytic Catalytic Catalytic
Location Crude Distillation Coking Operations Cracking Reforming  Hydrocracking Hydrotreating
Baton Rouge 501,000 227,000 112,500 — 229,000 75,500 24,000 333,500
Chalmette 188,000 112,000 33,000 — 68,000 47,000 18,500 172,500
Total 689,000 335,000 145500 — 297,000 122,500 42,500 306,000
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Coke Sulfur Asphalt
Hydrogen (tonnes (tonnes (tonnes
Location Alkylation Poly/Dim Aromatics Isomerization Lubes Oxygenates (MMcfd) per day) perday) per day)

Baton Rouge 140,000 9500 — — 16,000 7000 12 5262 690 —
Chalmette 12,500 — 10,000 10,000 — — — 2050 920 —
Total 152,500 9500 10,000 10,000 16,000 7000 12 7312 1619 —
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Capacity Percent of Complexity Complexity

Process Operation (BPSD)  Dist. Capacity Factor Index
Atmospheric distillation 501,000 100 | |
WVacuum distillation 227,000 453 2 0.91
Coking 112,500 2255 5.5 1.20
Catalytic cracking 229000 457 6 2.74
Catalytic reforming 75.500 15.1 5 0.76
Catalytic hydrocracking 24,000 48 6 0.29
Catalytic hydrotreating 333500 666 1.7 1.13
Alkylation 140,000 279 11 3.07
Polymerization 9.500 1.9 9 0.17
Lubes 16,000 32 o0 1.92
Oxygenates 7.000 1.4 10 0.14
Hydrogen (MCFD) 12,000 24 1 0.02
Complexity Index 13.4
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