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PRESENTATION  OUTLINEPRESENTATION  OUTLINEPRESENTATION  OUTLINE

•••Current market conditionCurrent market conditionCurrent market condition

•••Proven residue conversion technologiesProven residue conversion technologiesProven residue conversion technologies

•••ArakArakArak refinery current refining flow schemerefinery current refining flow schemerefinery current refining flow scheme

•••Goals of projectGoals of projectGoals of project

•••Different refining studied flow schemesDifferent refining studied flow schemesDifferent refining studied flow schemes



INTRODUCTIONINTRODUCTIONINTRODUCTION
PastPast

Residue upgrading investment less than expected:Residue upgrading investment less than expected:Residue upgrading investment less than expected:
•••LighLighLigh crude availabilitycrude availabilitycrude availability

•••Poor economic situationPoor economic situationPoor economic situation

•••Slower than expected decline in fuel oil marketsSlower than expected decline in fuel oil marketsSlower than expected decline in fuel oil markets

•••Higher capital costs and perceptions of unreliabilityHigher capital costs and perceptions of unreliabilityHigher capital costs and perceptions of unreliability

NowNow
More interest and investment due to:More interest and investment due to:More interest and investment due to:

•••Stringent product specifications and environmentalStringent product specifications and environmentalStringent product specifications and environmental

•••Need for transportation fuelsNeed for transportation fuelsNeed for transportation fuels

•••Continuing decline in fuel oil marketsContinuing decline in fuel oil marketsContinuing decline in fuel oil markets

•••Technology improvementTechnology improvementTechnology improvement

•••Improved economic conditionsImproved economic conditionsImproved economic conditions



REFINING INVESTMENT (2000REFINING INVESTMENT (2000REFINING INVESTMENT (2000---2005)2005)2005)

Revamps, 3%

Diesel and 
Gasoline Quality, 

37%

Capacity 
Expantion, 16%

Atomation & 
Optimization, 10%

Conversion, 
34%

•••residue residue residue 
upgrading upgrading upgrading 
importance,importance,importance,

•••implementation implementation implementation 
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providers.providers.providers.



REFINERY PRODUCTS TRENDREFINERY PRODUCTS TRENDREFINERY PRODUCTS TREND
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CURRENT MARKET CONDITIONCURRENT MARKET CONDITIONCURRENT MARKET CONDITION

••• Need to Produce Cleaner Products:Need to Produce Cleaner Products:Need to Produce Cleaner Products:
Gasoline , Diesel SpecificationsGasoline , Diesel SpecificationsGasoline , Diesel Specifications
Refinery Fuel Refinery Fuel Refinery Fuel --- Lower SulfurLower SulfurLower Sulfur

••• Significant Reduction in high Sulfur Fuel Oil Significant Reduction in high Sulfur Fuel Oil Significant Reduction in high Sulfur Fuel Oil 
Demand:Demand:Demand:

Reduce HSFO ProductionReduce HSFO ProductionReduce HSFO Production
Substitute LSFO to HSFOSubstitute LSFO to HSFOSubstitute LSFO to HSFO

••• Limited availability of Low Sulfur Light Limited availability of Low Sulfur Light Limited availability of Low Sulfur Light 
CrudesCrudesCrudes

Investment in Refinery Residue ProcessingInvestment in Refinery Residue ProcessingInvestment in Refinery Residue Processing



REFINERY PRODUCTS SPESIFICATIONSREFINERY PRODUCTS SPESIFICATIONSREFINERY PRODUCTS SPESIFICATIONS

199919991999 200020002000 200220022002

Unleaded GasolineUnleaded GasolineUnleaded Gasoline

SulphurSulphurSulphur, max. , max. , max. ppmppmppm 100100100 100100100 303030

Benzene, max. %Benzene, max. %Benzene, max. %volvolvol 555 <1<1<1

MTBE, max. %wtMTBE, max. %wtMTBE, max. %wt 777 777

DieselDieselDiesel

Sulphur,max.ppmSulphur,max.ppmSulphur,max.ppm 500500500 500500500 303030

CetaneCetaneCetane IndexIndexIndex 505050 505050 505050

<1<1<1

777

Japan CurrentCurrentCurrent 200520052005 201020102010Europe
Unleaded GasolineUnleaded GasolineUnleaded Gasoline

SulphurSulphurSulphur, max. , max. , max. ppmppmppm
Total Total Total AromAromArom, max. %v, max. %v, max. %v
Benzene, max. %Benzene, max. %Benzene, max. %volvolvol
Oxygen, max. %wtOxygen, max. %wtOxygen, max. %wt

DieselDieselDiesel
SulphurSulphurSulphur, max. , max. , max. ppmppmppm
CetaneCetaneCetane NumberNumberNumber
Polycyclic AromaticsPolycyclic AromaticsPolycyclic Aromatics
Density (15Density (15Density (15°°°C, kg/m3)C, kg/m3)C, kg/m3)
Distillation Point (95%)Distillation Point (95%)Distillation Point (95%)

150150150
424242
111
2.32.32.3

350350350
515151
111111
845845845
360360360

505050
353535

111
2.72.72.7

505050
***
***
***
***

101010

***
***
***

505050
***
***
***
***



••• Existing Refinery ConfigurationExisting Refinery ConfigurationExisting Refinery Configuration
Capacity,CrudeCapacity,CrudeCapacity,Crude StateStateState
Degree of Degree of Degree of Residue,VGOResidue,VGOResidue,VGO ConversionConversionConversion

••• Future Product SpecificationsFuture Product SpecificationsFuture Product Specifications
••• Future Product requirementsFuture Product requirementsFuture Product requirements

Outlet for HSFO, Need for PowerOutlet for HSFO, Need for PowerOutlet for HSFO, Need for Power
••• Impact of Future Power PriceImpact of Future Power PriceImpact of Future Power Price
••• Current Product QualityCurrent Product QualityCurrent Product Quality

Gasoline,DieselGasoline,DieselGasoline,Diesel

••• Impact of Financing ConditionImpact of Financing ConditionImpact of Financing Condition
••• Identify possible residue upgrading Identify possible residue upgrading Identify possible residue upgrading 

optionsoptionsoptions

REFINERY CONDITIONREFINERY CONDITIONREFINERY CONDITION



RESIDUE UPGRADING TECHNOLOGY CHALLENGESRESIDUE UPGRADING TECHNOLOGY CHALLENGESRESIDUE UPGRADING TECHNOLOGY CHALLENGES

•••Capital costCapital costCapital cost

•••Quality of productsQuality of productsQuality of products

•••Feedstock LimitsFeedstock LimitsFeedstock Limits

•••Variety of potential optionsVariety of potential optionsVariety of potential options

•••Operating CostOperating CostOperating Cost

•••Other Emerging Technologies Other Emerging Technologies Other Emerging Technologies (GTL)(GTL)(GTL)



ROUTES TO RESIDUE UPGRADINGROUTES TO RESIDUE UPGRADINGROUTES TO RESIDUE UPGRADING
THERMAL PROCESSTHERMAL PROCESSTHERMAL PROCESS
••• VisbreakerVisbreakerVisbreaker
••• Delayed CokerDelayed CokerDelayed Coker
••• FlixicokerFlixicokerFlixicoker
••• Deep Thermal ConversionDeep Thermal ConversionDeep Thermal Conversion

CATALYTIC CRACKING PROCESSCATALYTIC CRACKING PROCESSCATALYTIC CRACKING PROCESS
••• R2RR2RR2R
••• HOCHOCHOC
••• RCCRCCRCC

HYDROCRACKING PROCESSHYDROCRACKING PROCESSHYDROCRACKING PROCESS
••• HYVAHLHYVAHLHYVAHL
••• VRDSVRDSVRDS
••• LCLCLC---FiningFiningFining
••• HHH---OILOILOIL
••• HYCONHYCONHYCON

••• Low Selectivity ProcessLow Selectivity ProcessLow Selectivity Process
••• Poor Quality ProductsPoor Quality ProductsPoor Quality Products
••• No CatalystNo CatalystNo Catalyst

••• More SelectivityMore SelectivityMore Selectivity
••• Medium Quality ProductsMedium Quality ProductsMedium Quality Products
••• Due to catalyst no metal feedsDue to catalyst no metal feedsDue to catalyst no metal feeds
••• Appropriate for VGOAppropriate for VGOAppropriate for VGO

••• Very high cracking selectivityVery high cracking selectivityVery high cracking selectivity
••• Complete ConversionComplete ConversionComplete Conversion
••• No Coke ProductionNo Coke ProductionNo Coke Production
••• High Hydrogen Consumption High Hydrogen Consumption High Hydrogen Consumption 



THERMAL CONVERSION RESIDUE UPGRADINGTHERMAL CONVERSION RESIDUE UPGRADINGTHERMAL CONVERSION RESIDUE UPGRADING
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CARBON REJECTION TECHNOLOGIES MAJOR CHALLENGESCARBON REJECTION TECHNOLOGIES MAJOR CHALLENGESCARBON REJECTION TECHNOLOGIES MAJOR CHALLENGES

Solvent Solvent Solvent deasphaltingdeasphaltingdeasphalting
Remove asphaltsRemove asphaltsRemove asphalts
Increase gas oil yield from crudeIncrease gas oil yield from crudeIncrease gas oil yield from crude
Make commercial asphalts from Make commercial asphalts from Make commercial asphalts from asphalticasphalticasphaltic

crude unit bottomscrude unit bottomscrude unit bottoms
Pitch utilizationPitch utilizationPitch utilization

Catalytic crackingCatalytic crackingCatalytic cracking
Make gasoline and distillatesMake gasoline and distillatesMake gasoline and distillates
Try to minimize heavy fuel oilTry to minimize heavy fuel oilTry to minimize heavy fuel oil
Medium severity cracking processMedium severity cracking processMedium severity cracking process

CokingCokingCoking
Create light gasses and distillatesCreate light gasses and distillatesCreate light gasses and distillates
Coke marketCoke marketCoke market



HYDROGEN ADDITION TECHNOLOGIESHYDROGEN ADDITION TECHNOLOGIESHYDROGEN ADDITION TECHNOLOGIES

Fixed Bed ProcessFixed Bed ProcessFixed Bed Process
•••Improved catalyst and loading strategyImproved catalyst and loading strategyImproved catalyst and loading strategy

•••InInIn---line catalyst changeline catalyst changeline catalyst change

•••Better Knowledge of Better Knowledge of Better Knowledge of AsphalteneAsphalteneAsphaltene chemistrychemistrychemistry

EbullatingEbullatingEbullating BedBedBed
•••Second generation catalyst and catalyst rejuvenationSecond generation catalyst and catalyst rejuvenationSecond generation catalyst and catalyst rejuvenation

•••New Reactor DesignNew Reactor DesignNew Reactor Design

•••HydroprocessingHydroprocessingHydroprocessing integrationintegrationintegration



EbullatedEbullatedEbullated bed VS Fixed bedbed VS Fixed bedbed VS Fixed bed

 يكنواختي درجه حرارت واكنشهاي گرمازاي سولفورزدايي              يكنواختي درجه حرارت واكنشهاي گرمازاي سولفورزدايي              يكنواختي درجه حرارت واكنشهاي گرمازاي سولفورزدايي             

 فلز    فلز    فلز   500ppm500ppm500ppm قابليت تصفيه خوراك حاوي           قابليت تصفيه خوراك حاوي           قابليت تصفيه خوراك حاوي          

 قابليت تصفيه وتبديل خوراكهاي فوق سنگين            قابليت تصفيه وتبديل خوراكهاي فوق سنگين            قابليت تصفيه وتبديل خوراكهاي فوق سنگين           

 قابليت تغيير دركيفيت خوراك ورودي          قابليت تغيير دركيفيت خوراك ورودي          قابليت تغيير دركيفيت خوراك ورودي         

 عمر بالاي كاتاليست       عمر بالاي كاتاليست       عمر بالاي كاتاليست      



Typical Typical Typical HyvahalHyvahalHyvahal arrangementarrangementarrangement





HYVAHL REFERENCESHYVAHL REFERENCESHYVAHL REFERENCES

Current Total Capacity : 580000 BPSDCurrent Total Capacity : 580000 BPSD



HHH---OIL OIL OIL LCLCLC---FINERFINERFINER



LcLcLc---Fining flow diagramFining flow diagramFining flow diagram



LcLcLc---Fining operating rangeFining operating rangeFining operating range

Reactor Temperature                    400Reactor Temperature                    400--450 450 ooCC

Reactor Pressure                        100Reactor Pressure                        100--200 Bar200 Bar

Conversion , Conversion , volvol% 525 % 525 ooCC++ 4040--92 %92 %

Hydrogen Partial Pressure          71Hydrogen Partial Pressure          71--170 Bar170 Bar

Hydrogen Consumption     120Hydrogen Consumption     120--340 Nm340 Nm33/m/m33

DesulfurizationDesulfurization 6060--95 %95 %

DemetalizationDemetalization 7070--98 %98 %

CCR Reduction                                  40CCR Reduction                                  40--75 %75 %
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Natural Gas                                                     Natural Gas                                                     Natural Gas                                                     MethanolMethanolMethanol
Petroleum Coke                                                  Petroleum Coke                                                  Petroleum Coke                                                  OxoOxoOxo---Chemical      Chemical      Chemical      
Oil                                                             Oil                                                             Oil                                                             Liquid FuelsLiquid FuelsLiquid Fuels
Coal                                                            Coal                                                            Coal                                                            Acetic AcidAcetic AcidAcetic Acid
Low Value Materials                                             Low Value Materials                                             Low Value Materials                                             AmmoniaAmmoniaAmmonia
Pitch                                                           Pitch                                                           Pitch                                                           Refinery HydrogenRefinery HydrogenRefinery Hydrogen
Refinery off Gases                                              Refinery off Gases                                              Refinery off Gases                                              Electrical PowerElectrical PowerElectrical Power
Liquid CokeLiquid CokeLiquid Coke

PURIFININGPURIFININGPURIFINING
ANDANDAND

REFININGREFININGREFINING

Raw 
Syngas

Product
Syngas

Gasification Feeds and ProductsGasification Feeds and ProductsGasification Feeds and Products

FEEDS:FEEDS:FEEDS: PRODUCTS:PRODUCTS:PRODUCTS:



Rule of gasification in refineriesRule of gasification in refineriesRule of gasification in refineries
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HYDROTREATINGHYDROTREATINGHYDROTREATINGHYDROTREATING

HYDROCONVERSION
COKER

SDA

HYDROCONVERSIONHYDROCONVERSIONHYDROCONVERSION
COKERCOKERCOKER

SDASDASDA

GASIFICATIONGASIFICATIONGASIFICATIONGASIFICATION

Heavy Heavy Heavy 
CrudeCrudeCrude

Short Short Short 
ResidueResidueResidue

HydrogenHydrogenHydrogen

UnconvertedUnconvertedUnconverted



Raw 
Syngas

Gasification PlantGasification PlantGasification Plant



Residue Fluid Catalytic CrackingResidue Fluid Catalytic CrackingResidue Fluid Catalytic Cracking





BASE CASEBASE CASEBASE CASE

Capacity 
(MBBL/D)Units

169.1CDU
82VDU

11.6LPG
21.6NHT
21.6CCR
24.5HCR
6ABU

60 (Ton/D)SRP

BBL/DProduct
6090LPG
29390GASOLINE
26300KEROSENE
47010GAS OIL
1620JET FUEL
2350LUBE
6550ASPHALT
1870LSRG
1030HSRG
46520FUEL OIL

60 (Ton/D)SULFUR



TARGETSTARGETSTARGETS

Capacity increase from 169100 to 250000 BPSDCapacity increase from 169100 to 250000 BPSDCapacity increase from 169100 to 250000 BPSD

Fuel oil reduction Fuel oil reduction Fuel oil reduction 

Gasoline increase Gasoline increase Gasoline increase 

Product specification upgrading to Euro 2005Product specification upgrading to Euro 2005Product specification upgrading to Euro 2005

Environmental considerationEnvironmental considerationEnvironmental consideration

Polymer grade propylene productionPolymer grade propylene productionPolymer grade propylene production

Crude type change from 100% Crude type change from 100% Crude type change from 100% AhwazAhwazAhwaz light to light to light to 

blend of 55% blend of 55% blend of 55% AhwazAhwazAhwaz and 45% heavier crudeand 45% heavier crudeand 45% heavier crude



CASE CASE CASE ––– 1 : 169100 BPSD1 : 169100 BPSD1 : 169100 BPSD

CCC
DDD
UUU

VVV
DDD
UUU

NHTNHTNHT
216002160021600

CCRCCRCCR
216002160021600

HCUHCUHCU
245002450024500

HYVAHL
43000

LPGLPGLPG

ABUABUABU
550055005500

ISO
4000

GHT
35000

KHT
21000

LPG
12500

GASOLINE
66600

KEROSENE
24200

GAS OIL
39900

JET FUEL
1620

PROPYLENE
3150

FUEL OIL
14000

ASPHALT
5500

SULFUR
350 T/D

169100

RFCC
52000

EXISTINGEXISTINGEXISTING

NEW

IRRIRRIRRFIX+FIX+FIX+
VAR.VAR.VAR.EPCEPCEPC

11479761



CASE CASE CASE ––– 2 : (169100 + 60000) BPSD2 : (169100 + 60000) BPSD2 : (169100 + 60000) BPSD

CCC
DDD
UUU

VVV
DDD
UUU

NHTNHTNHT
216002160021600

CCRCCRCCR
216002160021600

HCUHCUHCU
245002450024500

HYVAHL
50000

LPGLPGLPG
ISO
8000

GHT
56000

KHT
28000

LPGLPG
1250012500

GASOLINEGASOLINE
8550085500

KEROSENEKEROSENE
3150031500

GAS OILGAS OIL
6270062700

JET FUELJET FUEL
16201620

PROPYLENEPROPYLENE
33003300

FUEL OILFUEL OIL
1400014000

ASPHALTASPHALT
1550015500

SULFURSULFUR
350 T/D350 T/D

229100

RFCC
54000

C
D
U

NHT
24000

OCT
18000

ABUABUABU
550055005500
ABU
10000

EXISTINGEXISTINGEXISTING

NEW

IRRIRRIRRFIX+FIX+FIX+
VAR.VAR.VAR.EPCEPCEPC

111111474747976976976111
12.55211562



CASE CASE CASE ––– 3 : (169100 + 80000) BPSD3 : (169100 + 80000) BPSD3 : (169100 + 80000) BPSD

CCC
DDD
UUU

VVV
DDD
UUU

NHTNHTNHT
216002160021600

CCRCCRCCR
216002160021600

HCUHCUHCU
245002450024500

HYVAHL
46000

LPGLPGLPG
ISO
8500

GHT
58000

KHT
30000

LPGLPG
1570015700

GASOLINEGASOLINE
103000103000

KEROSENEKEROSENE
3370033700

GAS OILGAS OIL
6500065000

JET FUELJET FUEL
16201620

PROPYLENEPROPYLENE
45004500

FUEL OILFUEL OIL
1000010000

ASPHALTASPHALT
1950019500

SULFURSULFUR
380 T/D380 T/D

249100

RFCC
60000

C
D
U

NHT
26000

OCT
20000

ABUABUABU
550055005500
ABU
14000

EXISTINGEXISTINGEXISTING

NEW

IRRIRRIRRFIX+FIX+FIX+
VAR.VAR.VAR.EPCEPCEPC

111111474747976976976111
12.512.512.5525252115611561156222
14.35311903



CASE CASE CASE ––– 4 : (169100 + 100000) BPSD4 : (169100 + 100000) BPSD4 : (169100 + 100000) BPSD

CCC
DDD
UUU

VVV
DDD
UUU

NHTNHTNHT
216002160021600

CCRCCRCCR
216002160021600

HCUHCUHCU
245002450024500

HYVAHL
50000

LPGLPGLPG
ISO

10000

GHT
60000

KHT
31000

LPGLPG
1570015700

GASOLINEGASOLINE
104000104000

KEROSENEKEROSENE
3370033700

GAS OILGAS OIL
6700067000

JET FUELJET FUEL
20002000

PROPYLENEPROPYLENE
46004600

FUEL OILFUEL OIL
1520015200

ASPHALTASPHALT
2300023000

SULFURSULFUR
410 T/D410 T/D

269100

RFCC
62000

C
D
U

NHT
28000

OCT
24000

ABUABUABU
550055005500
ABU
17500

EXISTINGEXISTINGEXISTING

NEW

IRRIRRIRRFIX+FIX+FIX+
VAR.VAR.VAR.EPCEPCEPC

111111474747976976976111
12.512.512.5525252115611561156222
14.314.314.3535353119011901190333
11.55412504



CASE CASE CASE ––– 5 : (169100 + 120000) BPSD5 : (169100 + 120000) BPSD5 : (169100 + 120000) BPSD

CCC
DDD
UUU

VVV
DDD
UUU

NHTNHTNHT
216002160021600

CCRCCRCCR
216002160021600

HCUHCUHCU
245002450024500

HYVAHL
54000

LPGLPGLPG
ISO

11000

GHT
63000

KHT
33000

LPGLPG
1700017000

GASOLINEGASOLINE
106500106500

KEROSENEKEROSENE
3450034500

GAS OILGAS OIL
6850068500

JET FUELJET FUEL
21002100

PROPYLENEPROPYLENE
48004800

FUEL OILFUEL OIL
1600016000

ASPHALTASPHALT
2600026000

SULFURSULFUR
420 T/D420 T/D

289100

RFCC
67000

C
D
U

NHT
30000

OCT
26000

ABUABUABU
550055005500
ABU
20500

EXISTINGEXISTINGEXISTING

NEW

IRRIRRIRRFIX+FIX+FIX+
VAR.VAR.VAR.EPCEPCEPC

111111474747976976976111
12.512.512.5525252115611561156222
14.314.314.3535353119011901190333
11.511.511.5545454125012501250444
9.25513105



CASE CASE CASE ––– 6 : (150000 + 150000) BPSD6 : (150000 + 150000) BPSD6 : (150000 + 150000) BPSD

CCC
DDD
UUU

VVV
DDD
UUU

NHTNHTNHT
216002160021600

CCRCCRCCR
216002160021600

HCUHCUHCU
245002450024500

VHT
70000

LPGLPGLPG
ISO
8000

GHT
40000

KHT
40000

LPGLPG
1600016000

GASOLINEGASOLINE
103000103000

KEROSENEKEROSENE
3970039700

GAS OILGAS OIL
4150041500

JET FUELJET FUEL
16001600

PROPYLENEPROPYLENE
53005300

FUEL OILFUEL OIL
7400074000

ASPHALTASPHALT
2000020000

SULFURSULFUR
380 T/D380 T/D

300000

FCC
64000

1195 MM$1195 MM$EPCEPC

52 MM$/Y52 MM$/YFIX+VAR.FIX+VAR.

8.2 %8.2 %IRRIRR

C
D
U

NHT
32000

OCT
24000

ABUABUABU
550055005500
ABU
14500

EXISTINGEXISTINGEXISTING

NEW

V
D
U

VBUVBUVBU
245002450024500



CASE CASE CASE ––– 7 : (169100 + 80000) BPSD7 : (169100 + 80000) BPSD7 : (169100 + 80000) BPSD

CCC
DDD
UUU

VVV
DDD
UUU

NHTNHTNHT
216002160021600

CCRCCRCCR
216002160021600

HCUHCUHCU
245002450024500

LC-FINER
57000

LPGLPGLPG
ISO
8000

GHT
60000

KHT
35000

LPGLPG
2000020000

GASOLINEGASOLINE
9300093000

KEROSENEKEROSENE
3900039000

GAS OILGAS OIL
6500065000

JET FUELJET FUEL
16201620

PROPYLENEPROPYLENE
40004000

FUEL OILFUEL OIL
2200022000

ASPHALTASPHALT
55005500

SULFURSULFUR
440 T/D440 T/D

249100

FCC
50000

1350 MM$1350 MM$EPCEPC

45 MM$/Y45 MM$/YFIX+VAR.FIX+VAR.

12.9%12.9%IRRIRR

C
D
U

NHT
30000

OCT
23000

ABUABUABU
550055005500

EXISTINGEXISTINGEXISTING

NEW

VHT
33000



CASE CASE CASE ––– 8 : 169100 BPSD8 : 169100 BPSD8 : 169100 BPSD

CCC
DDD
UUU

VVV
DDD
UUU

NHTNHTNHT
216002160021600

CCRCCRCCR
216002160021600

HCUHCUHCU
245002450024500

HYVAHL
43000

LPGLPGLPG

ABUABUABU
550055005500

ISO
4000

LPG
11000

GASOLINE
69000

KEROSENE
24300

GAS OIL
40000

JET FUEL
1620

PROPYLENE
3150

FUEL OIL
14000

ASPHALT
5500

SULFUR
350 T/D

169100

RFCC
52000

859 MM$859 MM$EPCEPC

47 MM$/Y47 MM$/YFIX+VAR.FIX+VAR.

8.1 %8.1 %IRRIRR

EXISTINGEXISTINGEXISTING

NEW



CASE CASE CASE ––– 9 : (169100 + 80000) BPSD9 : (169100 + 80000) BPSD9 : (169100 + 80000) BPSD

CCC
DDD
UUU

VVV
DDD
UUU

NHTNHTNHT
216002160021600

CCRCCRCCR
216002160021600

HCUHCUHCU
245002450024500

D-COKING
57000

LPGLPGLPG
ISO
8000

GHT
70000

KHT
30000

LPGLPG
2000020000

GASOLINEGASOLINE
9400094000

KEROSENEKEROSENE
3400034000

GAS OILGAS OIL
7800078000

PROPYLENEPROPYLENE
32003200

FUEL OILFUEL OIL
28002800

ASPHALTASPHALT
55005500

SULFURSULFUR
430 T/D430 T/D

COKECOKE
2800 T/D2800 T/D

249100

FCC
40000

1200 MM$1200 MM$EPCEPC

42 MM$/Y42 MM$/YFIX+VAR.FIX+VAR.

12.4 %12.4 %IRRIRR

C
D
U

NHT
34000

OCT
26000

ABUABUABU
550055005500

EXISTINGEXISTINGEXISTING

NEW

VHT
45000



CASE CASE CASE ––– 10 : (169100 + 80000) BPSD10 : (169100 + 80000) BPSD10 : (169100 + 80000) BPSD

CCC
DDD
UUU

VVV
DDD
UUU

NHTNHTNHT
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FINANTIAL CALCULATIONFINANTIAL CALCULATIONFINANTIAL CALCULATION
i=annual rate of return (as a fraction)
S=annual cash flow (net after–tax+depreciation)
I=investment
T=life of facility (years)

i=S/T – i/((1+i)T-1)
نوسانات قيمت نفت خام وفرآورده ها حداقل با     ميـانگين هفـت سـاله                  نوسانات قيمت نفت خام وفرآورده ها حداقل با     ميـانگين هفـت سـاله                  نوسانات قيمت نفت خام وفرآورده ها حداقل با     ميـانگين هفـت سـاله                  

درنظر گرفته شوددرنظر گرفته شوددرنظر گرفته شود

هزينه نقل وانتقال فرآورده ها ونيزهزينـه انتقـال    واردات وصـادرات               هزينه نقل وانتقال فرآورده ها ونيزهزينـه انتقـال    واردات وصـادرات               هزينه نقل وانتقال فرآورده ها ونيزهزينـه انتقـال    واردات وصـادرات               
درنظرگرفته شوددرنظرگرفته شوددرنظرگرفته شود

حساسيت عوامل تاثيرگذاربردرآمد ساليانه در    نظرگرفته شودحساسيت عوامل تاثيرگذاربردرآمد ساليانه در    نظرگرفته شودحساسيت عوامل تاثيرگذاربردرآمد ساليانه در    نظرگرفته شود
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10987654321CASE
8080-801501201008060-NEW  CDU

----65-----NEW VDU

3530-36363834312821KHT

6070-58336358535035GHT

23261223242724201813OCT

8848811108.585ISO

3445-3372-----VHT

5240-5067-----FCC

---57------LC-FINING

--43--8475675243HYVAHL

-57--------DELAYED COKING

57---------H-OIL
--52--115104947252RFCC
----1066610-ABU

14.212.48.112.98.29.211.514.212.511IRR%



الگوي نهايي طرح توسعه پالايشگاه اراك   الگوي نهايي طرح توسعه پالايشگاه اراك   
No.No. New UnitsNew Units Capacity (BSPD)Capacity (BSPD) LicensorLicensor
11 CDUCDU 80,00080,000 --------
22 NHDTNHDT 33,00033,000 AxensAxens
33 CCRCCR 20,00020,000 AxensAxens
44 Gas Oil HDTGas Oil HDT 53,00053,000 AxensAxens
55 Kerosene HDTKerosene HDT 31,50031,500 AxensAxens
66 IsomIsom.. 8,5008,500 RIPIRIPI
77 Residue HDMSResidue HDMS 69,18069,180 UOPUOP

1010 Amine & SWSAmine & SWS SWS 5000 TPDSWS 5000 TPD --------
1111 SRUSRU 22X320X320 TTPPDD KTIKTI
1212 PrimGPrimG 5050050500 AxensAxens

88 RFCCRFCC 94,38794,387 UOPUOP
99 H2 PlantH2 Plant 22X67.5X67.5 MMCF/DMMCF/D TechnipTechnip

1313 LPG  LPG  MeroxMerox 2810528105 UOPUOP
1414 Propylene RecoveryPropylene Recovery 2810528105 UOPUOP



NIORDC 2010NIORDC 2010NIORDC 2010

Refinery Nominal Capacity 
(KBPD)

Increased 
Capacity (KBPD)

BandarBandar--AbbasAbbas 232232 640640
250250
376376
250250
200200
110110
6060
3030

KermanshahKermanshah 1515 2222
CondensateCondensate RefRef.. -- 360360

2298

TehranTehran 225225
EsfahanEsfahan 200200
ArakArak 150150

AbadanAbadan 140140
TabrizTabriz 100100
ShirazShiraz 4040
LavanLavan 2020

TOTAL 1122



ميزان توليد بنزين پس از انجام طرحهاي توسعه پالايشگاهها                    ميزان توليد بنزين پس از انجام طرحهاي توسعه پالايشگاهها                    

After expansion and 
products upgrading (BPD)Existing (BPD)Refinery

10500029300Arak

11800043000Esfahan

7400041000Tehran

6100024800Tabriz

358000138100Total
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