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GLOSSARY

“API gravily of petroleum defined by American Petroleum Institufe
BBL barrel '
BPCD barmrel per calendar day
BPSD barrel per stream day
BTU British Thermal Unit
- °C degree centigrade
<p cenlipoise
cst centlistokes
DAO deasphalted oil
DCF discounted cash flow
°F degree fahrenheilt
FOE The heating value of a standard barrel of crude oil, equal to 6.24 million
BTU (LHYV)
HrorH hour
HCR hydrocracking (unit)
HDbS hydrodesulfurization (unit)
HTR hydrotreating (unif)
HP high pressute
H, Plant hydrogen generation plant
INTEVEP Instituto Technologice Venezolano del Petrdleo
HCA Japan Intemational Cooperation Agency
Keal kilocalorie
Kg kilogram
LAGOVEN Lagoven S.A.
LP low pressure
MEM Ministerio de Energia y Minas
m meler
m? square meter

3

m cubic meter

MM million

MMBTU nitlion British Thermal Unit

MMKcat million kilocalorie

MMNm?{SD million normal cubic meter per stream day
MMSCFD million standard cubic feet per day

MW megawall

MP ’ medium pressure

m3/H cubic meter per hour

(6)



Nm®

MH

MT

%

wt.%

vol.%

PDYSA

. ppm

ROE

ROR

SCE

SPbA

SCFD

Sp.Gr.

SR

SCE/B

TonjH or T/H
TonfSD or TfSD
Ton/Y or TfY
UHP

Us$

10% USS
US$/BBL
USS/MMBTU
y

wt.%S

VGO

normal cubic meter
man-hour

metric ton

percent

weight percent

_ volume percent

Petrdleos de Venezuela, §.A.
paris per million _

rate of refurn on equity

rate of return

standard cubic feet

solvenl deasphalting (unit)

standard cubic feet per day
specific gravity

sulfur recovery (unit)
standard cubic feet per barre}
tons per hour

tons per stream day _

tons pet year

Uitra high pressure

US dollar

million US dollar

US dollar per barrel

US dollar per mitlion BTU
year

weight percent sulfus
yacuum gas oil

(1
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23K7xiE30
L’I_‘ﬂe 2.1 Overall Material Balance
Nommal operation case _
. Case Fluid Coker ___ Eureka M-DS
Feed
Raw Crude Qil 158,160 158,710 ISII,OSS
Diluent Light Gas Oil 47,428 47,613 45,317
Mixed Crude Qil, BPSD 205,588 206,323 196,372
Natural Gas, MMNm?/SD 0.198 0518 0.850
Products
Improved Crude Oif, BPSD 125,000 125,000 125,000
{Synthetic Crude 0il) )
Sulfur, T/SD 509.2 5690 5380
Diluent Light Gas Qil, BPSD 47,428 47,613 45347
Gypsum, T/SD* 673 498 594
o :
Electric Powes Mw* 126.2 126.6 120.5
Surplus By-product Fuel, T/y 746,345 899,992 792,126

* 365 D)y production
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Table 2.2 Properties of kmproved Crude Oils

Fiuid Coker Eurcka M-DS
Feed

(Raw Crude Oil)
°API 85 85 8.5
Sulfur, wi% 367 3.67 367

Products

(Improved Crude Oil)
°API : 25.7 25.0 26.1
Sulfur, wt.% 0.70 041 0.05
Viscosity

cst. @ 100°F 49 - 220
cst. @ 210°F 238 — 4.0
Nitrogen. wt.% , 017 — 0.008

CCR, wt% 0.147 = . 0413
Components, vol. %

SR. Naphtha - - 1.0 0.2
HTR. SR. Naphtha 10 - -

- HIR.SR.LGO 55 53 5.1
HTR. SR. HGO ' 129 126 12.1
HTR.VGO = 359 35.1 354
HTR.: Coker Naphtha 11.2 — —
HTR. Coker Gas Oil 33.5 - -
HTR. Cracked Light Oil — 718 —
HTR. Cracked Heavy Oil - 382 —
HTR DAO — - 472
Yicld of Distillation

Cs {375°F, vol. % 150 13 9.5
375/650°F,  vol.% 30.0 324 34.0
650/1,000°F, vol.% _ 55.0 60.3 33.5
1,000°F+, vol. % - - 230
Sulfur content of distillation
Cs 1375°F, wt. % 0.24 0.09 0.01
375/650°F, wi.% 0.67 0. 0.08
650/1,000°F, wt.% 0.73 06 0.02
1,000°F, wit.% - - 003




Table 2.3  Major Facitities

Fluid Coker Eureka M-DS
Process Units
Atmos. Crude Distitlation BPSD 102, 800x2 1032002 98,200x2
Yacuum Flashing BPSD 67,200x2 67,400x2 64,200x2
Fluid Coker BPSD 43,600x2 - -
Eureka BPSD -~ 42.400x2 —
M.DS BPSD -~ - 40,700x2
HIR o1 HDS BPSD 60.900x2 16,100x2 10,700x2
45.900x2 48,800x2
Hydrogen Generation MMNm*/SD 0902 1.08x2 1.70x2
Acid Gas Treating Ton/SDH,S 68x2 3i5x2 309x2
| 23x2
192x2
Sulfur Revovery FonfSDS 255x2 285x2 2719x2
Utility Systems
Steam
Generator  100kgfcm?G ToafH 260x(3+1) 240x(5+1) 240x{511)
50kgfem®G TonfH 200x2
Power Generator Kw 55,000x{3+1) 46,000x{5¢1) 44,000x(5+1)
18,000x2 ‘
BFW Treating Toa/H 250x(2+1) 310x(2+1) 200x(2+1)
Cooling Water System TonfH 18,000%2 20,000x2 15,500x2
Tankape System
Total Tank Capacity 10° Ki 1436 1,397

13405
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Table 2.4 Cost Summary
, ) o Direct Operating Cost
Case Capital Requirement USS$/BBL of Improved
10% USS
Crude
Fluid Coker 1,073.40 1.63
Eurcka - 1,097.50 1.62
M-DS 1,188.18 2.15
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Table 2.5 Internal Rate lf Retusn

CASE Fluid Coker  Eureka M-DS
ROE, %

Income tax 50%

Construction cost Base 25.0 229 23.1
Raw crude oil Base -
Income tax ' 67%

Construction ¢ost Base 18.7 17.1 17.2
Raw crude oil Base
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Table 2.6 Comparisog of Three Upgrading Schemes

ftem Case Fluld Coker Eureks M-DS
Process Scheme and Yield
Propesties of improved
crudeof
“API 25.7 250 26.3
Yield and Sulfig yol. & »L%S vol. % wit %S ol % wL%S -
conlent )
C,315°F 15 0.2¢ 713 0.09 95 0.01
318/650°F 30 067 324 0.1 340 008
650/4 000°F 35 0.13 60.3 06 313 0.02
1.000°Fs - - - - 230 0.03
Yicld of improved od,
¥ol % 00 13w crade od 7990 788 .3 &
Natural gas requirements 0.198 MMNm?/D 0513 MMNm* D 0850 MMNm* D
OIf .13 10 crude ol field 108 MMNm*/D
Upgrading grocess Coking Trermat cracking Solvent
deasphalting
Hydrotreating and hydro- Hydrofreating of By drotzeating of Hydrodeswolfurization
desulforization process of cracied od of cracked o8 and kydroctacking
(HTR and HDS)
Opcnation
Upgrading process Continoous Semibatchwise Continuous
(Fluid CoXer, Fureka, High temperature and High tempersture and
M-DS) high viccosity pitch is high viscosity asphalt is
rendown from pikch drum  seat daectly to boer
and seat to piich Aaker
Commercial instaMation  Mose thaa 10 Oc¢ s in openation. Many smiar units
Oox is under construction
HIR o HDS )
H, Conssmption, SCF/B HTR: $50 No.} HTR 440 GO HBS - : 400 -
No. 2HTR €50 YGO/DAO HDS: 1,190
LHSY Greater than 1.0 Greater than 3.0 YGO/DAO HDS: 0.15
Commerctal indalation Yes Yes Similar to afmospleric
residoe HDS unit of high
sevesity
Combastion of by-product
Meikod Puiverized coke Pulverized pitch Taternal mixing steam
ombastion combastion #omizing
Comerrsial instalation  Many coke boders in Siniar to pulverized Straight run asphult boders
operation coal combustion boders are ia operation However,
£0 experience of hazd 2sphaty
boiter
Fcoromics
Crpital requirements 1913 1097 1,188
(10° Lis3)
Retura on equity, T 30 ne 231
(ncome tax SO case)
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531 # 157

Case Thermal Solvent
Component Cracking deasphalting
C4/375°F 10-25 Vol. % 10-25 Vol. %
375/650°F 25 min. 25 min.
650/1,000°F 50 max. 40 max.
1,000°F+ 0 25 max.

332 ZHOHK

Case ' Thermal Solvent
Components Cracking deasphalting
Qualities
C4]315°F 7
S, wt. % 0.05 max. 0.05 max.
N,,ppm 2 max. - 2 max.
375/650°F
S,wt. % 0.2 max. 0.2 max.
Cetane No 35 min. 40 min.
650/1,000°F
S.wi. % 0.7 max. 0.5 max.
N,;,wt. % © 0.25 max. 0.10 max.
CCR,wt. % 1.0 max. 0.7 max.
Aniline Pt. to be estimaled.
1,000°F+
S, wi. % NJA 1.25 max.

34 MEAEN _
REABHMRKBATYZVWRER I AUB&ERBE 245 -BBEL L CERT 2,

341 B &

BEROGE, PICERAGCNBFHAENIRE, PICEANRNIFIRARAGREDO A VLOR
HEUTERT b0



3.4.2 HCEL S 3 S
HEEH. 170000BPCBHIE dh4: K Ly 150MW T3 2o

35 MMRHA o
KEMRRT 0 £ 2047 2k DBEURRAEORT bo ¥4 5-BA2EbH. BRI AH
BORAAHEERT 2o

36 X % H R

*i%%ﬁﬁﬁﬁx&Eﬁ&&ﬁf%i%%#VﬁZkIULPO&@m?éo$EO%%K
HMERHA AL BT bo
KRAAGEHREITH, FR T2,

36t ¥ O

C 931 Mol %
Ca lg ’
0. 37 ”
Cs 13 F
Tot al 100D Mol #
H.§ 60ppm
Mercapian & CQS 10ppmn

362 #H B = #
8B K B S00psig
8 8 8B B! xkup

37 32 b B
FiBA, SEES Rz 1980 B ROV DET B,

A2 @B A K
1} BEoBAL. ThHRGIBR: S

@ » £ c2EAcaS
O mars T158%

) XHEB t 35089
6) + 1’ L



572 ¥ B R '

(N 85 HEI¥H 22 (HER MERESD)

2 THEREE. B8 BFo MM L BAIA. OB HMNBRARREAL
- 3o : .

6) EMBBBARABLDEI Ah, EOHBALRMSCT bo

38 B K & H
B A b, MEEREEEL NBRUEL KDL, LOXHOHBREANTRTH b0 %
by 1AMy SiBH. 19805 - 2CH b, xxAVv-varAEL Ao
() #BE#=2r  US$ 10/BBL
@ HARBER
SAERE BPORE Y &>y Tia Juana B0 1978 % 61l £ US$2386/BBL L L,
FROKELIUERAR L 2BBBELH %
WEK X 5KE S US$008/ °AP]

KKK IHLHEE: S0 FLYEHABAPTORKOIFC L TROBEET %

£ B ¥ X @
BX9 o05% HT US$ 025/BBL
’ 05~10% _ US$ 0.15/BBL
. 10~15% ‘US$ 008/BBL
s 15~25% , US$ 004/8BL
’ 25% MLk US$ 002/BBL

19804~ — 20MBERH. HBFE7F X Hv—-va ¥ THTZLEEIDADL,
0 BEH?xRUBNEER: ¥YolTio -
(4} LA USS 0023/KWH
G BHE: 1988 3300/Fx50%
1988 330R/74x100%
© tof
T R 166EEER
X RKi27H
EABRISO0%



o) R 56T
KDy -2 BLERENHYTT 5,

I P - x
Bz = b US$ 10/BBL,
amenn ~ - x
A B 50%

EE{E
+50%
+20%

67%



Attachment to Study Bases

Estimation Bases of Process Data

The Process data in this study are estimated by the following bases.

Fluid Coker Eureka M-DS
Main Upgrading Process Fluid Coker Fureka M--DS
Yield 2&3 1&2 1&3
Properties 2&3 1&2 1&3
Operating Condition 2&3 1&2 1&3
HTR & HDS Process HTR No. 1 HTR GO HDS’
Yield 2&3 2 4
Propertics 2&3 4
Operating Condition 2&3 2. 4
No.2 HTR VGO/DAO HDS
Yicld 3&4
Properties 3&4
Operating Condition 3&4

Bases Number

1. Adjusted fo Cogollar 1X/Cerro Negro Crude bases by using the test datz of the sample

- crude ofl.

A I

- Others.

—-16-1-

Estimated data based on the commercial operation of similar feedstock.
Estimated data based on the test of similar feedstock.
Estimated data based on various published information.
Data obtained from the licensers of HTR & HDS processes.
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Characteristics of Sulfur

Viscosity: Temp. (°C) Vis.(cp) .  Temp.(°C) Vis. {cp)
120 10.1 180 29,600
130 9.26 190 33,200
140 3.40 200 31,700
150 116 220 20,300
158 7.90 240 12,200
160 302 260 6,150
165 . 5380 300 2,020
170 15,900 340 530
Specific Gravity: Temp. (°C) Sp. Gr.
121.1 1.804
1544 - LI15
1783 1.76%
210 1.751
357 1.658
Meiting Point: 118.9°C
Freczing Point: 114.5°C
Vapor Pressure: Temp. (°C) Press. (mmHg)
| 1145 00285 Solid
1238 0.0535
141.0 0.131
1770 0.625
2113 3.14
3525 133.0
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Temp. (°F) Raw Crude Oit Difuent Mixed Crude Oil
100 95,000 2.25 1,300
130 10,517 1.70 350
140 5,944 1.58 245
180 831 1.13 T
210 270 0.99 33
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Arabian Arabian Iranian
_Crude - Kuwait Light Heavy Light
Fraction 650°F+ 650°F+ 725°F+ 650°F+ 650°F+ 7125°F+
Viscosity

{cst)

@ 100°F 980 280 T00 5,500 490 1,450
@ 122°F 420 140 30 2,000 220 750
@ 210°F 42 19.5 34 118 26 46.5
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1718
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2,450-8,650
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Table 5.1 Experiences in  Fluid Coker & Flexicoker

Com pany

Humble Oil Co.
Humble O Co.

Peirofina Canada

Limited
Marathon Ofl Co.

Signat il Co.

Phillips Petroleum Co,

Gelty Qil Co.
Gulf Ol Corp.

Feiroleos Mexicanos
Imperial Gil Ltd.
Humble Qi Co.
Syncrude Oil Co.

Toa Gil Co.
Lagoven
Impenial Oil Co.

Unannounced
Unannounced

Design
Capacity Date
Location (B/SD) Onstream Remarks
FLUID COKER

Billings, Moat. 3,800 Dec, 'S4

Baltimore, Md, 10,000 Sept. ’55 Entire refinery shul
down

Polnte-aux- 3,300 Aug. 56

Trembles, Quebec _ .

Deiroit, Mich. 4,000 Oct.  *56 Plant formesty
operated by Aurosa
Gasoline Co.

Bakersfield, 4,000 Apr. 57 Plant formerly .

Calif. operated by Bankline
0Oil Co. :

Associated, Calif, 42,000 June 57 Plant formerly
operated by Tide-
water Ol Co.

Detaware City, Del. 42,000 Auvg. 57 { »

Punvis, Miss, 4,800 Pec. 'S% Plant formerly
operated Pontiac
Eastein Corp.

Madero, Mex. 12,000 Feb. 68

Sarmaia, Ontario 15,000 Apr. 68

Benicia, Calif. 16,000 Apr. 69

Mildred Lake, 73,000 July *78

Alberta, Canads 73,000 18

FLEXICOKER

Kawasaki 21,300 Sep. 76

Japan

Amuay 52000 — ——— . _ Onstream in 1982

Venczuela under construction

Coldizke 0000 — — —— Under constructin

Alberia :

Canada One ———=— —--  Under design

USA. Two  ——_ . _ ___ Under design
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Feed
Orinoco

Vacuum Residue (995°F+)

Products
Gas (C4—)
- Naphtha (C;/360°F)
Gas Ol (360/950°F)
- [Coke (Gross)]
Coke (Net)
CO Gas

Properties
Cy Gas
H, 16.7mol. %
C, 438 *
Cy 77 °*
C, 56 °
¢~ 81 "
Cs 74 "
1000 °
MW=20.9
LHV=11,050 Kcal/Nm?

CO Gas

€0, 120mol.%
co 60 "
N, 565 "
H,s 05 °
H,0 1250 °

1000 "
MW=274
(Dry Base=30.6)
LHV=242 Kcal/Nm?
Dust 0.213 T/H

Table 5.2 Yield of Fluid Coker Process

vol.% °API
1000 18
(18.8 Nm?*/B) -
1567 60
46.81 15.5
C, Gas Naphtha
Cy. 60mol. % 0.84 wt. 48
C, 40 ° Br.No 130
100 "
MW=56.8

LHVY=28,100 Kcal/Nm®

Coke
579 wt. %S Mesh Size Normal
2460 ppm V % ON
610ppmNi 04 S
70 ppm Fe S0(297) 1S
Bulk density 60(2500) 25
56 Lb/CF S0(1774) 55
(0.897 gfem®) 100 (1494) 65
t40(105x) 75
200( 744) 95

-32 -

(1335)
10.90
4245

[3330]

26.60

6.70 Equivalent

Gas OGi
338wl %S
Vest@10°F
18 st & 130°F
06wt %N
40wl ECCR
196 ppm V
1.05 ppm Ni
0.§2 ppm Fe
Br.No43

Fire Coke
% ON

1,000 12
5904 0.2
Mu 04
250p 13
177p 55
4%y 156
125p 249
1050 207
88y 125
M 50
63 6.1
$3u 29
$3r 1.1
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Table 5.3 Yield of Fureka Process

Feed vol. % ®API wi. %
Orincco '
Vacvoum Residue (995°F) 1000 1.3 100.0
Producls_
Gas - 40
Cracked light oil 1144 523 83
Cracked heavy ot 5641 1720 50.7
Pitch - — 370
Propertics
Cracked Gas CLO CHO
H, 354vol. % Normal Cut pt. °F C-482 482-1,000
CH, 3542 ° AP} - 50.6 163
co .73 * Sulfus wi. % 0.6 36
Co, 139 * Nitrogen * - 03
CH, 207 " Vanadium pPpm -~ <0.%
C:H, 1516 * Nickel " - <0.1
CH, 8375 * Bromine No. - 249 423
CH, 462 * Diene Value - 49 45
CH,, 487 * Total Acidity — <0.1 146
Cill; 4382 ° ASTM Dist.
t3CiH; 008 " IBP vol. %, °F 109 426
H,S 1759 ~ o -, 205 576
RSH o3 * so0 * | * 34 788
% * ,* 442 928
9r * , " 486 995

HIEREBERC. ~ Y H 7o+ ATHOARMBLEEHE © 6785valE(S590wI %) sk L,
Yo7 370wi1g B+ 5,

RBRA AR 7o~ Fa-p-1bhdy¢ 1081 E 2B HI 22 % 2,
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Table 5.4 Yield of M-DS Process

Feed vol. % PAP} wi. %
Orinoco
Vacuum Residue (995°F+) 100.0 1.8 1000
Pioducis .
DAO 68.57 85 6533
SDA Asphalt 3143 <106 3467
Propeities
Vec. Residue DAO SDA Asphalt

°AP] 18 85 -106
Sp.Gr. 15/4°C 1.062 1.0108 1.1706
S.wi.% 432 3.52 5.82
Vis. €210°F, cst - 700

(€250°C, cp) (4,000)

€ 300°F, cst 2,890 69

{€ 300°C, cp) (500)
Nitrogen, wt. % 0.82 0418 _1.58
Nickel, ppm 162 393 393
Vanadium, ppm 654 1079 1,683
Asphalten {C,), wt. % - 0.00 433
Con. Carbon, wt. % 25.7 9.07 57.0
R & B Soft. p1.°C -~ - 162

MERBWYEHRZ L, 6857vol#{6533w1%) DR 31.43v0l1 (3467wt
BIDTAZ 54 LN Twd,
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Table 5.5 Overall Material Balance

{Base: 150 MW/170,000 BPCD)

Normal Operation Case
Case Fluid Coker Eureka " M-DS

Fezd .

Mixed Crude BPSD 205,588 206,323 196 372
Natura! Gas MMNm?{SD 0.198 0.518 0.850
Products

Improved Crude BPSD 125,000 125,000 125,000

Lt. Gas O BPSD 47428 47,613 43317
(Dilueat)

Flementa! Sulfur T/SD 509.2 569.0 5580
Fuel Gas** MMNm®/SD 1.08 1] 0
(To O Field) (MMKcalfH) (563) o
Flectric Power® MW 1262 1266 120.5
Gypsum* TISD 673 498 594
Surplus Y 746,345 899,992 792,126
By-product -

Ol Psoduction . _

Raw Crude O BPSD 158,160 158,710 151,085
Raw Crude Ofl BPCD 142,994 143,491 136,570
Electric Powes MW 126.2 126 6 1205

* 365 DfY production

** 0485 MMNm*/SD in case of process 1 (rain operation
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Table 5.6 Properties of Improved Crude Qils

7 Case Fluid Coker Euzeka DS
Feed '
* (Raw Crude Oi)
°API 85 8.5 8.5
Sulfur, wt. % 3.67 3.67 367
Products
(Lmptoved Crude Oil)
°API 25.1 250 26.1
Sulfur, wi. % 0.70 041 005
Viscosity
est. @ 100°F 49 - 20
| est.@210°F 28 _ 4.0
Nitrogen, wi. % 0.17 - 0.008
CCR,wi.% 0.147 - 0.13
Componenis, vol. %
SR. Naphtha - 10 02
"HTR. SR. Naphtha 09 . _
HTR. SR. LGO 55 53 5
HIR. SR. HGO 129 126 12.1
HiR. VGO 360 35.1 354
HTR. Coker Naphtha 11.2 - -
HTR. Coker Gas Ol 335 - —
HTR. Cracked Light Oif - 78 -
HTR. Cracked Heavy Of — 182 -
HIR. DAO —~ - 412
Yield of Distillation
C,J315°F, voL.% 150 73 95
375[650°F, vd.% 300 324 340
- 6501,000°F, vol.% 550 603 335
1 000°F+, vol.% - - 230
Sulfur Content of Distillation
C315°F, w1.% 024 009 0.0t
375[650°F, wi. % 067 0.1 008
.650/1,000°F, wi.% 073 06 002
1,000°Ft, wi.% - - 003

...‘7_



Table 5.7  Capacities of Process Units

~ Case . Fluid coker Eurcka M-DS
lg::::zss Unit Capacity No's Capacity Capacity No's
Atmaospheric BPSD 102,860 2 103,200 98,200 2
Distiltation .
- Yacuum BPSD 67,200 2 67,400 64 200 2
Flashing
Fluid Coker BPSD 43.600 2 — —
Eureka BPSD - 42 400 —_
M.DS BPSD - — 40,700 2
Hydrotseales BPSD 60,900 2 16,100 10,700 2
BPSD - 45,900 48,800 2
Hydrogen MMNm?*/D 090 2 1.08 1720 2
Generation as H,
Acid Gas T{SD 67 2 3150 309 2
Treating as H,;8 23 2 - —
192 2 - -
Sutfur TSD 255 2 285 219 2
Recovery asS

.__‘8._.



Table 5.8

Hydrogen Balance

Case

Fluid Coker

* Fueka

M-DS

Feed of H, Plant
Matural Gas to
H; plant

Purge Gas to
H; planl

Generated Hydrogen

flydsogen from H,
plant (as pure)
Coasumption of
Hydrogen (a8 pure)
Rydrotreater

No.1
Hydrotreater

No.?2
Hydrotzeater
Gas Ot HDS
YGO/DAO HDS

Consumption Rite
of Hydrogen
Hydrotreater

No. 1
Hydrotreatee
No.2
Hydeotreater

Gas Oil HDS
YGO/DAO HDS

0.198 MMNm?/D

0.456 MMNm* /D

1.786 MMNm? D

1:786 MMNm* /D

$47 SCE{B

0.518 MMNm* /D

2.050 MMNm*/D

0379 MMRm*JD

1.671 MMNm*{D

440 SCEF/B

630 SCF/B

0.850 MMNm* /D

3350 MMNm*/D

0.230 MMNm* /D
3.§20 MMNm®* (D

401 SCF/B
1,193 SCF/B




Table 5.9 Sulfur Balance

Contained Sulfur (T/SD)
Normal Operation Case
Case Fluid Coker Eureka M.DS
— Input — _
Raw Crude Qi 9327 9360 890.8
- (3.67 wi. %£5)
— Guiput —
Improved Crude Oil 1252 719 89
(Fluid Coker 07 wi.%S)
(Eureka 04 wl.%S)
™M-DS 005 wi. %S) _ _
Product Efemental Sulfur 5092 569.0 558.0
Tail Gas from Sulfur Recovery Unit 21.2 40 232
Flue Gas from Process Furnace 246 450 385
(Vacuum Residue & Naphtha Fuel)
(Produced Total By-product) {252.5) (226.1) (262.2)
Fluid Coke 579 wt. %S
Eureka pitch 43 wt %S
M-DS Asphalt 582 wt. %S
COgas
Gypsum 1253 927 1105
Tail gas from Flue gas 139 103 123
Desulfurization
Surplus By-product 1133 123.1

1394
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Table 6.4 Summary of Utilily Requirements

7 Normal OperétiOn Case

Requirement Unit Fluid Coker Eureka __' M-DS

Electric Power
for Qil Field MW 126.2 - 1266 1205
for Refinery MW 74.2 314 82.5

Steam .

Ultra High T/H 7721 1,1903 1,180.4
Pressure :
High Pressure TIH 3884 - =

Cooling Water

(Circulation)

Process Cooling T 9,770 19,490 1 12,830
Surface Condenser T/H 24,600 19,300 17,300
Mechanical TiH 930 870 - 815
Cooling )

Net Boiler Feed TfH 434 ) 613 . 384

Water :

Net Raw Water TiHK 2,112 2,310 1,907

Intake ,

Fue} _ B
Liquid MM kcal/H 220 410 - 3%
Gas ' MM keal/H 523 308 230
Residual MM kcal/H 503 200 872

=57 -
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AATIATEELTCWHHMTNO 2 » 2731 SHEYERRE LB L7,
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Table 6.6 Tank Summary

Case Fluid Coker Eureka M-DS
Tank capacily & Number KL Nos KL No.s KL E No.s
 Mixed Crude FR 133,000 3 133,000 8 127,000 8
Diluent LGO CR 28,000 2 28000 2 26,500 2
Improved Crude FR 75000 2 75000 2 75,000 2
Vacuum Residue CR 51,000 | 50,000 1 48,000 |
HTR Feed _ CR - 19,000 1 13,000 1.
HTR Feed CR 62,000 1 54,000 1 56,000 |
Oily Stop CR 4,000 1 4,000 1 4,00_0 I
Fuel Naphtha DR - — : 500 1
HTR Feed Naphtha FR 9,000 1 — -
Others CR - 40,000 - - _
Total 1,436,000 1,397,000 1,340,500

FR: Floating Roof

CR: Cone Roof

DR: Dome Roof

This summary does nof include tanks for water.
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Table 6.7 Storage Capacity of Solid Material

Normal Operalion Case
Case Fluid Coker Fureka M-DS

(lj Sulfur

Production 5092 TJSD 569 T[SD 558 T/SD

Storage yazd 1,200 m? 1,300 m? 1,300 m?
) Gypsum

Production 673 T[SD 498 T/SD 594 TJSD

Silo 2,500 ™2 1,750 Tx2 2, 100 Tx?2
) ~ Limeslone

Consumption 392 TISD 290 T/SD 346 TISD

Silo 4,000 Tx3 2900 Tx3 3,500 Tx3
{4) By-product No ‘ No No

(Residuals)
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Table 6.8 Properties of Treated Wastewaler

Nommal operation case

Fluid Coker Eureka M-DS
Properties

Quantity of waste water TfH 805 915 770

Properties
pH 6-8 6-8 6-8
H,S  wtppm 2 4 3
NH, wi.ppm 13 22 . 19
SS wi.ppm 20 16 20
COD wi.ppm 11 268 187
O wt.ppm 5 6 5
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Table 6.9 Material Balance of Flue Gas Desulfurizalion

Nommnal operation case

€3 Fluid Coker Eureka M-DS
Sulfur in Flue Gas 139.2 T/SD 103 TSD 1228 TISD -
Limestone as feed 392 TfSD 290 T/SD 346 TISD
Gypsum as product 613 TISD 498 TISD 594 T/SD
Unrecovered Sulfur 13.9 T/SD 103 TISD 123 T/SD

in Flue Gas
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Table 6,10 Building

Building ' No.s Floor Area, m?
Administration Office 1 3,000
Maintenance Shop I 2,000

~ Warehouse 3 2,000
Laboratory i 500
Engineesing Office i 1,000
Conirol Room 3 2,000
Power House 2 4.000
Substation 20 4,000
Fire House ’ | 500
Cafeteria 1 500
Clinic 1 300
Rest House 2 200
Gate House 2 160
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Table 7.1  Summary of By-Products
Case Fhsid Coker Eureka M-DS
1 Kind of Byproduct Fhuid Coke Fuseka pitch M.-DS Asphalt
2. Told Quantity of 3913 TiSDx295 DY 5269 TiSD x295DfY 4,763 TSDx 95DjY
By-Pioduct 19565 TISDx 70 DfY 253435 T/Sbx 10DfY 2,381.5 TisDx 70D/Y
Total 1,291,290 Y 1,738,210 TIY 1,511,190 TjY
-3 Balance of By-product _ - e PN
Coassmption for Boler Foel 1493 ESD x 365 DiY 2390 TSDx295DJY 2.221.2 TISD x 295D]Y
19104 T/SDx 70DfY 1,782 T/SDx 7T0DJY
Sub Total S44.945 TjY 838,718 T/Y 119664 TIY
Pide fos stock 2420 T/SDx295 DjY 2479 T/SDx295DfY 2,535.8 T/SD X 2950f¥
4535 TSDx 70 DfY 724.1 T/SDx TODfY 6295 T/SDx 10DfY
Sub Total 146,345 TjY $92.992 1jY 792,126 TjY
Tolat 1,191,290 TfY 1,238,770 TJY 157,190 TjY
4. Propesties of By-
prodocts Scifur content Sulfur content Sulfuz content
5P wist 43 1% 582 “t.%
Meis content Soflening point )
v = 2450 ppm 418°F vV =1,683 pom
Ni= 610 ppm Ni = 393 ppm
Fe= 10 ppm Yolatde matier
Bulk density 45.3 "% " ® AP1 gravity
56 LP/:3 C B61 wi% -106 "
(0.597 gfem®) H 63 ~ Sp. Gr. = 1.1706)
S 44 - R&BSofL PL. ~
N 171 " 162°C
Mesh Size HI]C 0385 - Nitrogea
158 wi%
Normal Metal Content Asgphatien (C,)
% on 433 W%
vV =159 ppm Con Carbon
20 (841p) 5§ Ni = 400ppm 57w1%
50 {237=) 1S ¥iscosity
60 (250a) 23 Heptane Insol 4,000 cp @ 256°C
$0 (177s) 55 —_— $00 cp @ 300°C
100 (149:) 65 721 wtE
140 (i05p) 75
200 { 74p) 95 Benzen Insol.
Fine case 493 wi%
% on
1,000 p 32 Quincline Insol
390 p 02 _—
V1 g 04 108 wt%
150 p 13
177 ¢ 55
143 g 136
I125 p 4.9
105 p 207
88 o i25
Th g 50
63 = 61
$3x 29
53 p- i1
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Table 8.1 Summary of Required Personnel

Manager Supervicor ‘Foreman Operator Clerk &
Personnel Class Class Class Class Class Worker Class
Opeiation Day Day Shift Shift  Day Day
1. Refinery Manages 1
Assistant Manager 1
Secretary 2
2. Technical Department 2 2
Technical Service Sect. 12 4 2
Froduction Planning Secl. 4 1
Laboratory Sect. 2 4X5 4 1
3. Operation Department 2 2
No. § Process Sect. 2 ixXs 10X 5 1
No. 2 Provess Sext. 2 1X5 10X 5 i
No. 3 Process Sect. 2 IX5 6X 5 1
Boiler/Generator Sect. 2 1X5S 6X5 i
Utitity Sect. 2 1X5 6X5 1
Offsite Sect. 2 IX5 6X5 20 1+306
4. Maintenance Depariment 2 _ -2
Maintenance Sect. 2 1X5 2X5 45 3415
Mechanical Sect. 2 2% 2410
Insirument Sect. 2 1Xs 2X5 10 t
Electrical Sect. 2 16 H
Warehouse Sect. 2 4 i+8
Total 8 40 40 260 126 817
Grand Tolal 561
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Table 8.2 Trainces

Class of Trainee Nunfber of Training Training
Trainee Months Place
1. Foreman of Process Sect. 15 6 Existing
Refinery
6 Plant
Site
2. Foreman of Utility & 15 6 Plant
Offsite Seck. Site

3. Chief Operator of

Operating Department
process sect. 25 12 Existing
‘ Reflinery
ulitity sect. . 10 12 Existing
Refinery
offsite sect. 5 : 12 Existing
Refinery
4. Operator of Operating
Department
process sect. 105 6 Plant
Site
ufility sect. S0 6 Plant
Site
offsite sect. 25 6 Plant
Site
5. Tester of Laboratory sect. in 24 6 Exisling
Technical Depariment Refinery
Total 274 — _ -
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Table 9.1 Capaital Requirement Summary

Fluid Coker

Case Enreka Case M-DS Case
_ (10° US$) (10° USS) (10° USS)
1.  Prooess Unit 460.6 4522 5547
2. Utitity Facilities 274.5 320.0 2813
3. Offsite Facilities 187.1 177.8 ' 1138
4, Paid-up Royalties 209 2.13 239
5. Initial Catalyst and 5.73 5.10 25.26
Chemicals
6. Pre-operating Expenses 16.40 16.64 16.64
Fixed Capital (1 — 6) 946.42 973.87 1,054.09
7. Working Capiltal 12698 12363 13409
Total Capital Requirements 107340 1,097.50 1,188.18
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Table 9.5

Pre-operating Expenses

Fluid Coker
Case Eurcka Case M-DS Cases
7 (10° US$) {10* USS) (10* USS)
1. Opetator Training 1.25 1.25 1.25
2. Administrative Costs 3.19 3.1¢9 3.19
3. Startup Costs 596 6.20 6.20
Tota} 1640 16.64 16.64
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Table 9.6 Working Capitals

Fl(t;::eCoker Eureka Case M-DS Case
(10° US$) (108 USS) (10° US$)
i Land — - -
Oil Inventories 36.93 37.17 36.41

3. Catalyst and Chemical 0.01 0.07 0.10
Invenlories

4, Spare parts and 18.25 19.00 20.20
Warehouse Supplies :

5. Cash in hand 11.23 11.11 : 14.99
Balance of Accounts 60.56 55.68 62.39
Receivable and
Accounis payables
Tolatl 126 .98 123.63 134.09
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Table 10.1 Operating Costs

thgsg oker Eureka Case M«_DS Case
Direct Production Costs
(10° USS/Year)
{1} Raw Material Cost 528.60 54119 52111
(2) Catalyst & Chemicals ' 441 237 2268
(3) Utility Cost — - -
(4) Operating Supplies 1.37 142 - 1.51
Sub Total 534.38 54498 551.30
Fixed Charges
(10° USS$fYear)
{1) Depreciation 57.02 58.66 63.50
(2) Taxes — — _
(3) HInsurances — — —
(4) Maintenance & Repair 29.08 30.66 33.24
(5) Operating Labor Cost 22.51 2257 22.57
(6) Plant Overhead 9.93 9.93 993
Sub Total 118.60 121.52 129.24
Total Operating Cosls 652.98 666.50 - 680.54
(10°% USSfYear)
Direct Operating Cosls 67.16 66.65 89.93
(10* USSfYear)
Direct Operating Costs
Per unit crude oil
(USS/BBL of Mixed crude oil) 0.99 098 139
(US$/BBL. of Raw crude cil) 1.29 1.27 1.80
(US$/BBL of Improved crude oil) 1.63 1.62 215

Total operating costs mean the costs from 2nd operating year until 16th operating year.
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Table 10,2  Product Price

Case Fluid Coker . Fureka M-DS
Improved Crude Qil
Quantity, BPSD 125,000 125000 - 125,000
CAP] 25.7 250 26.1
Sulfur of Crude, wt. % 0.70 041 0.05
Sulfur of 650°F+, wt.% 0.73 0.60 0.024
Tia Juana Medium Crude Oil :
APl 264 264 264
Sulfur of Crude, wi.% 1.5 1.5 L
Sulfur of 650°F+, wi.% 23 23 23
Price, USS/BBL @ 1978 23.86 23.86 23.86

Price of Improved Crude Oi} .
Gravity difference, 0.7 1.4 03

APl _

USS/BBL -0.056 -0.112 -0.024
Sulfur difference 1.57 1.7 2276
of 650°F+, wt.%

USS/BBL +1.125 +1.32 +2.66
Price, USS/BBL @ 1973 24.929 25.068 26496
Price, USS/BBL @ 1980 28.54 28.70 : 3034
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Table 10.3  Capital Expending Schedule

1984 1985 1984 1987 1988
1. Fixed Capital
. _ Construction Costs - 2% S0 30% -
 Paidup Royalties - — ~ 50% 0%
— Initial Catalyst and Chemical - — — 100% —
— Pre-opecating Expenses - — - 50% 50%
2. Workihg Capital
- — @il Inventories — — —- s0% 50%
" Catalyst 2and Chemical - -— ~ 100% -
Inventories
— Spare pasts and Warchouse - — - 50% 0%
Supplies
— Cashon Hand - — - — 1006
— Balance pf Account — — — - 10052
Receivable & Account
Payables
Table 10.4 Economic Analysis Summary
Fluid Coker Fureka M-DS
____?ﬂ______,__,__—'—-%————:—:v:
ROE, %
i J— e ey .—r———-r—#—*————
Income Tax :50%
Constructioncost  : Base 25.0 229 23.1
Raw Crude Qi - Base
e '
Income Tax :61%
Consteuction cost  : Base 187 17.1 172
Raw Crude Gil : Base




Table 10.5 Sensitivity Analysis Summary

Sensitivity Items ————————__*¢ | Fluid Coker Eurcka M-DS

fncome Tax Construction Raw Crude ROEB: %
50% Base Base 25.0 , 229 231
50% Base -50% 320 300 294
50% Base +50% 16.6 14.2 156
50% -20% Base 29.2 2638 21.0
50% -20% -50% 371 34.9 342
50% -20% +50% 19.8 17.0 ' 18.6
50% +20% Base 21.9 199 202
50% +20% -50% 283 26.4 259
50% +20% +50% 143 120 133
61% Base Base 187 17.1 17.2
67% Base -50% 242 22.6 222
671% Base +50% 122 103 114
67% -20% Base 219 200 202
67% -20% -50% 28.0 26.3 25.7
67% -20% +50% 14.6 12,5 13.7
67% +20% Base 16.3 148 150
67% +200% -50% 213 : 19.9 19.5
61% +20% +50% 104 8.7 9.7

Income Tax : Tax rates 50% and 67%

Construction : Construction cost

Base ... study base
-20% .... 200 decreased case
+20% ... 20% increased case

Raw Crude : Raw crude oil cost

Base ..... study base (US$10/BBL)
~50% ... 50% decreased case (USS5/BBL)
+50%..... 50% increased case (USSES/BBL)
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_.FLUID COKER CASE  (A)

EUREKA  CASE (8}

M-DS

CASE

(C)

CAPITAL

Note : CAPITAL MEANS CONSTRUCTION COST.

ROE(20) "ROE(%) ROE(%)
— _INCOME TAX 50% —— _ INCOME TAX 50% ———  INCOME TAX 50%
- o (Y73 - v 8% ——-—- Y 61%
30+ 308 — 300—
CAPITAL -20% i
CAPITAL BASE /w:!m-m ~20%.
20}~ CAPITAL+20% 20— /QAEIIBLM 20 ASE.
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ziEEAR ROE
2048 m 2~4 48D
20 £ ¥ 3~5%n
EARBREAGT COB4
EHiho =¥ ROE
50 £ 35 6~8%MD
50 £ ¥ 4 5~64iEh
FERAR ROE
20 £351n 2~3484
204 %4 2~4 &5

X, BAGBEFS0 £ 667 $KEMLAES, ROEH, 3~94¥444,
(¢} M-DS+—=
M-DS % - AKHELT, ROELEHM 2 210 B ARRR G BUEABRE 5 2
—~2ELTFIGIOI ONCR L A&,
SRRRARRUEARRE S FhOBAR L, ROEOKEHBEY 2 ' kYT 2 MER, 54
XPoBBRCTEDbIRS,
FARBESE SO EDI54G ;

oz ROE
50 €15 7~8¢XSD
50 £ 84 6~7 %R
aizeaf ROE
20 ¢ 55 2~ 8§ 48D
20 £ X4 I~5 ¢
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ChABBEH A 67 BDBE S

BAt = &b ROE
50 %Ki 5~7 4MD
50 # ¥4 ' 5~6 %KM
ABRIT ROE
20 % B/n 2~3 BRD
20 ¥ %% 2~ 4 ¢8R

X, EARBES S0 30567 FIEMLAIBS. ROER 4 ~8 E¥ DT 5,
(d} ﬁﬁé%ﬁ«'—z&Hzl’ct-‘ﬁz,-'f‘}#—z@mmltﬁ
RERAR~— R — ARSH HROEZKHM> 2 t 0%, 8V 0+ AR DWIFIG.
1.1 DR o

EABRBREXS $OBE

BEHMma AL 7 US$5/BBL~US$15/BBLOREATH, 7 »— Vo — # - — AL,
Bosr—ALbH2FEWROEZRT,

R, 2y sy —-AEMDSS — A, BEHBAE US$8/BBLIfACEkL. BH
Mozt aB bR, M- DS Sarzy—-A0NBLVENROBEFRTEL2 L, &
ik, 29 Hy—A2OhHBM-DS - 2KH~, BHEBES(BREL, #oTrBEHB> 2 MIC
#HLT, ROEDBEEWADLTH 5,

EARRENGCT 0B LAROKREL B AT nery —ADRT ROEOKEN

‘ ShAL B,
{e) Eﬂt’skﬂzPfi—z-?fz}ti‘ﬁ%%#r—xd)ROEﬂ)tt&
Eﬂﬁ&a:&r«'—ﬁfrmZK&‘H%ROEta{éﬁgaﬁm%Ei:. &5 - =AIC2WTFIG.
10 BER L,
%70&1#»zhfh®%%$.mm®,ﬁ%&Tﬁ*@i&Kﬂf&ﬁﬁﬂé%ﬁ&
o ThkbaIh b,

BABBREH50 205

BpERAKLH<— A -2AKHLT— 20446+ 20 %1 <E T s BEKFWTH,
ZAa—¥Fao—h—¥F— 2fifanr—2Lbd, PH245VROELZTFT,

R, M-DS & -2t Ay —AH, HEEEOROE £ /R ¥ 4, M-DS 7~ AD H A
T&v,

BABRBREL6TEOBRGL, FligolmE & bo

() ROELEABRBEOREKETSES ADHE
#F7orvAaK2WT, a‘i(ﬁé#ﬁ&(ﬂﬁiﬂ“ﬁwztt«—x# AP LG, ROEE
EARBEOMEE FIG. 101 FHOE LG
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WFhoZoe 25 -AKBILTY, ABRBESS0%5 0567 $KKKMT 22 ROE 12
e 8L A,
4) a3 -F79F75 ¢t

TR -2MLT, 7Y a—2-RIAZKNERY ANNEXKEH T 5,

5o 2 % Ia—Fa—p-|  ay M-DS
alEEaR R—AF—R| R—AF -2 | xR—-25—=
BEHgoxtb ’ ’ 2
ARBEX 50% 50% 50 %
28— 20 B Y - A% F501 E501 M501

B, 2€a—-279 75 H, BTOBHEZ2oTWha,
 HBSIHE
s ALNIBE

* Y rs a7 o -4k

- 104 -



B|NE






BHE RIABKROZER

ABONSHEI IR I0BERE N AREREORRLI 7o e 27 - A DWTHEL T
L : _

ABH, 70t ARBEOEEARH FXEFAR DN TEBEENLIADTS bo LA AD
T,379%xf41K9h{3#H2k%ﬁtﬂ&ﬁ%f.t(Kﬁﬁ&%EtL&hﬁﬁ.
B BWHANOKE, WAHATEE, R/ ANREE, KAFRREE, KEUALBRIU
_RA 74 P RECEET A BRI OV THRRIR £ G L

11 RaAmHE

111 7oEioRad ( Fig.54,55,56 88 )

3T sAs—ADTErAOBGROMAAR, BALT P v AL KERRES v A0
AKFRANB,

+abb, 7A—Fo—h—r—atal) iy —RL2WTH,
BOM - KELAE
OTEKL > CHALLAAMAERS RAEM—DS 7 — 2ICDNTH,
KRR~ AEBRE/ D8
DERK Y > TBAFT A bR S,
SEs, AREEKIDEHABBEEEL, ChiKBROHIEGHLARMEHNEECIS
TRAMOJABLERT HOKRNL,
&%ﬂ.ﬁﬁﬁ&%ﬁklbiﬁ&&ﬂ(&iﬁ”%)&ﬁ.thK&EEﬁ&&%LT&H
MCHE0994) L L, RWTKAECARENAWTAMNLEETHIREE S,
tDéﬁ&%EﬁO*ikﬂﬁﬂ,ﬁ%@#iﬁ%ﬁ%ﬁkﬁﬁb.ﬁb#KﬁE%ﬁﬁmL
h?nﬁxtﬁb.Eﬁﬁﬁ%ﬁ@ﬁﬁﬁt@fﬂtzK##oihbo

11,2 [EAWE (TableSSER)
3#“10%%%ﬁﬂi&%§ﬁi&i&b&t,TﬁknJ&&6o
HLERWEF ICRAERFBTHLE & Lo

- Fluid coker Eurcka M-DS
Yield of improved crude oil
~ Vol.% on raw crude oil 79.0 78.8 32.8
wt.% on raw crude oil 70.4 704 7.5
Calotie % on raw crude oil plus 1.4 70.7 728
natural gas
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-ﬁ%ﬂ%ﬁ%&(&ﬁm.i?ﬁzklvﬁh)0§$ﬂ$ﬁ$gt35°

Calorie % on raw crude plus 18.0 AR 74.0

natural gas

&ﬁ&oﬂ%ﬂ.M—DS&nzﬁﬁgghﬁzabfhbo

&b.aﬁm.i7ﬁzkxU%ﬁ&Wikﬁiﬂ%&ﬁ&%ﬂo%ﬁﬂ%vﬂ.7k"Fa
—p-s—ABRLEV.

11. 4.3 J|EHOBK ( Table 56 B5)

Fluid coker Eureka M-DS

Improved crude oil

Gravity, APl 25.7 250 261

Sulfur, wt.% ' 0.7 0.4 0.05
Yield of fractions

C; —375°F,vol.% 15 A13 495

375 --650, " 30 324 340

650 — 1000, A5S 2503 335

1000+, * — - 230
Suifur conl. of fraction

C; — 3715°F,vol.% £0.24 AD.09 0.01

375 — 650, " £0.67 0.1 0.08

650 - 1000, 0.73 06 0.02

1000+, " — - 0.03

SHEMELTH, LE, BRAEE L LKAERHO 25°APT B I, 10wt ELLFEHALT
Wb,

L#L&ﬁb.%%90ﬁ$&ﬁﬁ%ﬁﬁﬂ.Eﬂﬂkﬂﬁ%%(ﬁmd)ifhoih&h
(v—?a)ocnu.%&%#tﬁ%ﬁoﬁﬁﬁﬁeiuxbo

1.2 7neREEE

1.2.4 7Aa—kKa—h—FatA
mRAhfko-—-2 ~RTX of%ﬁ’iéhbﬁﬁﬁlﬁ. ﬁﬁﬁﬂ?ﬂ&i&hbfﬂﬁﬁﬁ;%ﬁf:
5Eﬁﬂﬁﬁﬁﬁ.ﬁﬁ@K%ﬁéhﬁﬁﬂkhibo7hﬂF3fﬁfﬂﬁﬁﬂﬁ%kh§ﬁ

EDRK,- ToEh2BEY & 20
W%E&ﬁmL&hwgﬁfbatt.Lk#afmﬁﬁofin—#v¢30%ﬁﬁ

- 107 —



FUBELLEN,

ROTORNL, TR N7 — 2 AROKBI L > Ciibh, KExRERHERR
L%\, .

FEH, BRCADERL THibhs, XBEORBLAZOLBRORBREL EL (L, K
6%, 7 2AMATF( Burner) LU -2 28K 4 YOHAP 7 17 — (Refractory )o
BELSEDTIL(, 2~3EHORBATHELTHA TS A,
 HELSAVWHEEE BETNANLLTH, BB -2 0RERNE RETs 5B
AFHABTH, tORER I CHKHERIRTWE,

- 111]
g

4B, BHDO 74— Vo -5~ HSENKEHLTED, cORERGT AERERSC,
HICI 2K8 45000BPSD2 O BEK >\ CEIEH % W, )

.22 auhHrnex
Jqﬁfuﬁzmﬁéoﬁﬁu.f4V4Fn—ﬁ—&ﬁ&L£ﬂtféD,¥§Eﬁﬂﬁﬁ'
ﬁfbﬁoLkﬁofﬁgmxﬁtﬁ&AEﬁ&féa#.f4v4rnuﬁ—ﬁg§,ﬁﬁﬁ
(2455E Y 1 2 2 JORRRBK L >TC, 9~ 2 A TRILF SHRTH ORI, 2957
" tACTRZEOEY, BRARKOCOALKL Y, BH/a{btE2 P, BEVY > FONKRES
TED, BHEKEH (High aromatic) o 75 4&F T 2 FHXTH 5,
¥ s # OBHE (Solidification ) 1 2R EOBE ( plugging)
BEEGIKILHIGEE 2 v -5 - OHHEOEH ( fatigue)
SOUBTNIAFDLY, ChoOHRIR I CRBERARTHY, HEEE (KSEDT AW,
*ﬁﬁﬁﬁ&.nﬂﬁI%@*ﬁI%KﬁhT,ﬁﬁﬁﬂm%BHmﬁﬁ$KE§¢fbm
14 HF R 20000BPSDOREL B TPBRKRATCH 2, |
AEIETCH, EHMAR84,656BPSDRAIH LCFRIANDEMEEHBL WS,
Feed —

Fractionator

x 2 Trains Rx: 2 Reactors
?&bg,ﬁﬂéki4yu4okﬁh,%hfn2g0079f—&ﬁmfbobk#ot
ﬁﬁ%kl547%bﬂﬁﬁﬂﬁﬁ%ﬂzhm4mmnfébo

thﬁ%ﬁﬁ%b&&f,ﬁ&ﬁﬁ*oﬁﬁtkﬁﬁtﬁﬁbtoféb,ﬁﬁi@ﬁﬁﬁ&
Wiz bhi, '
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$11.2.3 M—DSTnRER
RELHEIND, BERZABBEL LoMT AT 7~ REERL, ERKIKEHST, 1%
Ewsbimd, '7z77»5’7&*&3&%?}%‘1&'3&(%%?5?0tz’&ﬁﬁ%bfco

B, 24BPSDO4as b7 7> FABRAELTESHL Tnb,
mﬁ§K3657177»b@ﬁwK16%$
EHEMICL ABEREROL R

%oﬁﬁtoﬁﬁidééﬁabﬁ.ﬁEOI%%ﬁﬁgﬁﬁﬁéhfmaorﬁ%&mo
HiRKOXEBHAEDS S,
Cham:plin‘r(iil'(fo , Corpus Christi Rifinery
" SDA--Demelalization Unit-rr 13,5008PSD
Chevron Oil, USA, Richmond Refinery --------- 60000 BPSH
AstEcH, EHBAEES1283BPSDIHLTTRERORMAG/SS hTIL

TITT I

Solvent
Recovery | =

Extractor #4,100X23000s= , 8128 BPSD/ Extractor
B, 12N sASRFKEBINT b

Feed

E: Extractor

11.2.4 Eﬁ{t#ntzf::sﬂéﬁﬁiﬁaﬂ$ ( Table52,53,54 R)

7 Yield of liquid oit on feed
Fluid coker cracked oil: 62.48 vol. % (53.35 wt.%)
Eureka cracked oil: 68.85 vol.% (59.00 wi5)
M-DS DAO: 68.57 vol % (65.33 wi.%)

M—DS FoeahiBtESWRELFRL, BwC=>9% 7, sa—Fo—a—OFREA>THD,
L&, N —- DStk AR R, ?&bt:DAOﬁiﬁiﬁféb. ﬁﬂi};iltf}ﬁolﬁ’&#ﬁ%

LLBLED b, _
7~—P:—h—oﬁR$ﬁnuhfuthRNfﬁhmﬁ,%hﬁzo%%ﬁ;550f

32, zOSAR, ¥47 22111 X~ LI h, £ EHBMW (00l field Yy wgidh

Ba
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1.25 AFELHMSE (Hydrotrcating units)
M-DS % - 2D0GO KEMRKLEER, FHMRIEATCKRREDOL» LML T 2L 0T, 560
ERLOEELI DL 2 B, |
Tre—¥Fa-h—F-- 2K ::#Jaakfﬁlttﬂ!;-&%. a2l hy— X[ ki ;5;5;5(-;&;35535&&'
BEEGAONKMMLETEMORAML BT 2 LHARKR T 2L 0T, SEREBIO%
ElLAVDTH B,
ChoDY o e ADR{HEVLTED, RBOEHR (activity) 4 | ~3ERBB T 22 &
BTE, BHCHER 2 W,

1126 M—DSTNERACHEBLEHADKEEBELEE
COXEMBKREEORHB (VGO/DAG) D ENED T (®APL 108 %7 L, X AMD
HEME, JKECAPL 25 B ELERT AADKH, (B IGIERKOWIBAREIBEDOES
*EBIBLEHSD 5,
ASGRTH, PREBOREREBOKEMBEOERLL, SLEAFLILEBL 2B 4 %0
EECRE LA,

1} EF&&fF
FEEE(LHSY) oo 015v/hry
AEBRE = e 1LO30SCF/B

LHORFOT T, PHEEFBROKEMBROBEIVELLALWELER Aha, ¥
dbb, BRESMEIRAICLD, ABNRGLETGR LOAERAL I 44 2,
) LBOEE _ ,
EHEE SR ABREIGEH 10K L, 5 XF5%5 ( Parallel flow) OKREE L %

2T A,

Feed

Separators &
X 2 Trains

Fractionator

Feed
Reactor x 10

ABLRBEROZZ KK E L, ERBORE, BREBELCWS,

PLEEL, CORERRRBROATRA I NASBILLL5KEbhA,
m&&owﬁﬁ.ﬁﬁmo?ouaSﬁa%Pnaok%Wlﬁﬁ&bi1&2&k§ﬁ§
ﬁw(wgmk)bfhboT&bﬁ,ﬁbhﬂﬁﬁﬁﬁbhbﬁﬁﬁé%oLk#of A

B OR35S g PPN S THRI 2B R AL, z‘.‘v‘?){ls&&ﬁit‘zﬁﬁ?ki{tﬁﬁ (5
BI(Bo o 2 xR M EBL L,
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Kic, BEHH(VGO/DAO) hoLEIHER, DEO 29« — B (Kowait crede
oil ), & B \wH # 7 ZEih (Khat ji Crude oil) smoX i IHEpRE ©, HXoER
SHTEL{MBBRLRAAIENELLR AV,

VGO/DAOME ( Processing YOHELT, TEOMMBI LD L,

VGO 40,000 BPSD

13,500 BPSD 52,000 BPSD
SDA RCD FCC 56,000 BPSD
/ §2,000 BPSD Unibon

L= Asphalt
DEMEX, Sotvent (C4 + Cs)
DAOI&OOOBPSDKﬂLf. %gmvcom.ooowsnt& AL, RCD Unibon @ EH#

LLTWE, EERAKOWTIBHBEEB AV,

5 8 &R~ A MM S EE, ?loﬁmﬁﬁ{%.ﬁiﬂfﬂ!bfc%i’aﬁéafﬁféﬁ Agsicd
L BiTIr—ALSARMEEELTWE,

L&L, 77>F T AEBERBEEALL, M DS — 2 ORFWEA, RO Y - A
L cEBAEELLR L,

ﬁiﬁ.u pS & — zfﬂ&ﬂ@dm0*$mﬁﬁﬁﬁ@ai&oft ﬁ5m1bvf§z
ORIGBH 20X TH 5, chiKEF e v—2-2mibl, | Fo 22 tOEETCHAA
OAENWKEEBOBRTS S, roBoRBZONE - —H, 1ol EhoATEREINDL,

i % ¢f, Creusot—Loire ({4), Nuovo PignoneS.P.A (R, Babeock & Wileox (3. KD,
Nooter Corp(k), RABEAB(8). BEAM(RD), ZEET(R)X FILROLRh D,

Lkdiol, 7u?xstDr43 »ZiLl->TH, coEoRZOAFHSMEKED, I8
DK, 72 F ORI DR D,

L § 0 CQEOQEDﬁLﬁL’E&bﬁa%?l‘fl}}ﬁ?gfr’ﬂ?ti);bo

(2.7 AFRBTInERCHYSKEARE (Tabledd BR)

CaSe Unit i1, Consumption
_ ﬂuld Coke: HTR 547 SCEJB Feed
Eureka #1,HIR 440 "
#2, HIR 680 "
M-DS GO HDS a0y "
VGO/DAO DS 1,193 °
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o KENTER, FHBOMERERGRFL 5L BN, BANHTD A,

1.3 RNGHE

34— RICL Zsﬁﬁ’iﬂ)f-!zﬁ%lﬁibfjkého (Table55 £H) NERAK I > T oR¥kR
HITEMX17 -BHE LTI RABEREIRhTnE,

BHAIRZEB\HA 7+ —F2—22, 29 » ¥ FLM-DST7A7 720 THh, (fh s Ek
(EH) CHRHR SEETH5, (Tablell £F)

1.3.1 B#@hk
) 7r—VFo— 22 FERREHNK (Polverized fuel combustion)

72— ¥Fa3—22H, Hardgrove Index 30LAT %50 AZOHK I bEGABRRTLE T
Bo ¥ a— Fu— 2 2k BRET200 4 7 7 2 L (804 through 200mesh) K EBR L, 2
[RERPHLEALRE TS, 72~ Vo — 2213, ZEXREHLPBIOC €D, EHCTO
ﬁﬁﬁﬂﬂﬂféboﬁt.%kﬁ&ﬁ%hkbk&t5$$%ﬁ%&éﬁékb.Eﬁ%ﬁ
FONI0EORBREBZ LB T 5.3 £, BB — 2 AHAETE 348 (U—type firing)
115,

IA—HIA—F AKX T KON, TTRRERFXM1 5 -PREOBREHL b, X
HRORMIKTREL v, BROFHSS FRELHIfCA L,

2 2Dy Foerenes EBBREHR

*Y Y FRRICA220TC, FRP453E%RL, 72— Fo— 2 aRE~NCEKBEREC,
RBERALRV, 292 FHALWBHET, 5429 -RHrve—3a, LierFia
FEEMALT, ABHERTH3 L ENTWE,

FYAETH, TOARLRRASLEAT, YHTEMEA5 —BHE L LCERTET
5D, IARKHEBLCEBRHBRLEA W,

B) M—DS7=x7 52§ SHURRE/ S

AZLERROBERAROM-DSTAZ yr 2 AGAAB < —7 K I > CRE} 2581
AXOEBLBRT 2 HRMENBEB TR BRKPOTT 27 724 L LRMHA 5 K€
EMLkﬁuéaﬁ,%07277hroﬁ&ﬂﬁﬁésotuTosef,M—DSTz77
A EORMERIGZCHEBRT 2L, HE2LKREBRVOERAXVOTH o1,

A%H%ﬁ,ﬂ—fqgﬂKWGCDgﬁﬁﬁﬁﬁ%ﬁﬂtCtKl9(,3ﬂm.m0mt
DTAZ7 7+ ERBBBT A LRFECHLLLOBEERL TW A £, L!*;DST'X?TA'
b 2R REBAMLAHHOBRSEICRT A RERHHAREI R Ch i, LA fo,

FERBELBRL TR, BEEE TOBRHEOBBLKOWT, WEATERARS LB CH
A .

~ o
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F 45 LEABIHBRATILTS 5,

{2 AFERE

b BHEEBFHOoBRRINE

M?%ﬁﬁ%%ﬁﬂﬁﬁmﬁlbﬁﬁm

W.”*f—%ﬁﬁnkﬂ$=—?1@%ﬁ

(e} MREBORE
‘Mﬁ.Jumﬁ;M—DSTz77»&Kﬁﬂbkﬁﬁ%tOQMM7z77»}(%lﬁ%
7%2%)K9h1.@ﬁﬁﬁOH@&Bofﬁﬂﬁﬁt%ﬁbkoL#L.ﬁﬁﬁﬁﬂﬁ&r
whﬂ”)K%%&%ﬁﬁ&ﬁ,HﬁbfiﬁﬁﬂokoTﬁbb,m4m7z7?»rﬁm%
ﬁmaﬁﬁﬁﬁﬁumﬁfbaﬁeogﬁttokoL#L.toﬁ%ﬁﬁ@ﬁmﬁaaf.ﬁ
%oxéé1~7ﬁﬁi#%éh5&5ﬁ,ﬁﬁﬂ+ﬂﬂ%&®ébtkﬁé§éhkoLkﬁ
afﬁ&ﬁkﬂﬁ%kﬁﬁﬁéntwaﬁ§§ﬁ§£4?fumcmua)ﬁ%ﬁénna,
M—DS?Z?7ktﬁ@&&bfﬁm&ﬁﬁ&&%fé6§o

11.5.2 WheERUE
'?s*lii(ll.il)@ﬁﬁjii‘tﬁ, BERoL CEBTETHHELT 3zxx—skdFHFEALAT
— 73 vt %¥ilBL&.
) BN, ZRLEE
m&ﬁ%ﬁtﬁmeﬁzeaeAgﬁ)omﬁﬁgﬁkkﬂaﬁﬁTit&bo

N Fluid coker Eureka M-DS
Electric power, KW 200,400 208,000 203,000
" for oil field, " 126,200 126,600 120,500
for refinery, 74,200 81,400 82,500
Steam, for refinery TiH 323.7 43160 485.8
(process use only) :
f2) =47 -EHLER
¥4§*?77}ﬂ£%ﬂﬁﬁtb.?ﬁl%%%%bﬁo
Fluid cokei_' _FJEureka | M-DS
CO Boiler, 50 kgfem? G 200T/H X 2 - -
Boiler, 100 kg/cm? G 260TIH X 4 240TH X 6 240 TIHX 6
Power generation 1IBMWX2 — -
SSMW X 4 46 MW X 6 44 MW X 6

T,

COX4 3B, 7+ ¥V

32 AXF4 5—*#653'."(3}35[,1'&
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(3) BMSRHAHNGRH  (Table?] 22)

_Fluid coker Bureka M-DS
Residuals, Consumption 545 ' 819 780
10 T/Y
Residuals, Produced 10° TfY 1,291 1,739 1,572
Residuals, Surplus 10? T/Y 746 200 . 792

thabb, 35-20LBEHANLKRER, WThE504ELALHE %5,
4) o
7357 ~1 - SE HIRAK I 2R UEEERML £,
(Table6.9 2R ) HBEOKEABIMAENLIVETH 2, ,
GHER(S S 72— Al ) 7 J0 Al I L EREHE™L Tk, Mg(OH):
(AkBRIE> 72 w9 2) 2 M 50584, BARELKESIORF~OEESK L
Y IHHBTE D, |
AREA(SRAYE) - RAKIZ2BENRLLH, BAOREX 190T LS
MF G L, | '

.33 2HHEHHIOHRA
sk, RELAF - A RERBLEE T 5L,320 0 a2 % — 2Ll AR
LHREH, KEOM(KBEOAEY T2, (Table5s5£K)

B Fluid coker Eureka M-DS
Surplus Residuals T/D 2,262 2,127 2,400
Surplus Residuals TfY 746,345 899,992 . 792,126

Ia—¥a—2, 2P R F, FIUM-DST A7 rr lORBUEB (KRBT D, 20
AEA BN BAHBCRET 52 LRHIN 2V TH2 5, CORBOMMOHEK 20T
H, SRI0RELLABL, FOREL LRI <A EBAME TS 2, |

ﬁ%.%uifﬂﬁﬁkbﬁéﬁh,ﬁﬁﬁZ.ikﬁ&?ﬁﬁﬁ1%®%§ﬁfﬂlﬂk%
BEI220RBLEKY >, BHOBRAREINZELELDS, 4, thbOREREN,
RABTHiKIhE~<340TH, _
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11. 4.1 ARERE ( Table9.! B8 )
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ﬁbf%b@f.7“?12*®1¢9:—»Kmtk¥ﬁt&5%ﬁkn,;zﬁvaay

¥ EET LB D5,

Fluid Coker Furcka M-DS
Total Capital Requircments £,07340 1,091.50 1,188.18
(10° USS)
Cost reference 100 102 it

ﬁ§ﬁ$ﬁ,7k"Fﬂ*ﬁ*#ﬂzkﬂﬂh#-£#ﬁtk£ﬁtf§6#,M“DS#H

ARI0FEEL K Bo

Cﬂﬁ-aﬁ&aﬁ@*@M—DSjntzﬂﬁﬁ7p—pgnﬁﬂ¢;

LENnDTHEH,

1.2 % & K ( Table 10,1 B8 )
EALNMFLEOEERITR L X 5.

Y A Fo el b
WMAMD}m37utz##§K%h%0Kﬁ%ﬁ6féﬁo

8 Fluid coker | Fureka M-DS
Total Operating Costs 65298 666.50 680.54
(10% USS/Y)
Tolal Operating costs per 15.83 16.16 16.50
unit improved crude oil
(US$/BBL)
Direct Operating Costs 67.36 66.65 89.93
(10% USS$/Y)
Direct Operating Costs 1.63 1.62 ©2.15
per unit improved crude oil
(USS/BBL)

EEﬁﬁS&th%k%ﬁ&hﬁ.ﬁﬁﬁﬁﬁﬂMfDS&—Zﬁ%(ﬁbo

zhix, #ER
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11.4.3 BAIN { Table10.4 2%)
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Fluid coker Eurcka M-DS
ROE 25.0% 229% 23.1%
Hao W
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CALCULATION SHEET OF ECONOMIC ANALYSIS
- CASE NO. F501 Fluid Coker Case
- CASE NO. E501 Eureka Case

- CASE NO. M501 M-DS Case
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