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Solutions for Heavy 0il Upgrading

Key Issues in Oil Refining

Chiyoda is continuously monitoring energy trends and worldwide environmental considerations
in order to provide optimum solutions for the oil refining business. Chiyoda’s aim in solving these
issues is to increase refinery values and margins and enhance long term business security.

Growing Demand for Development
of High Sulfur Heavy Crude and

Non-conventional Oil Stringent Environmental

Requirements / Regulations

More Demand for
Lighter Distillate Products

Chiyoda’s Solution

Master planning and feasibility studies to provide optimized solutions
for grass root refineries, expansion, revamping and petrochemical
integration by utilizing fit-for-purpose technologies.

@ chiyoda’s own technology (""" Under development by Kobe Steel, Ltd. & Chiyoda
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"Using Our Most Advanced Technologies for Your Future"

Heavy Oil Upgrading Technologies for

#Ultimate Hydrocracker by
#Residual Oil Conversion bym

#Bottomless Refinery by W+Gasification

#Synthetic Crude Production by W
#Hydrogen Management

Environmental Issues

#Carbon Lifecycle Engineering

®Ultra-deep Desulfurization by 117 T{CRAENEREIENE:
®Flue Gas Desulfurization by (a5 FAl(e.0) ¢

®Water Management

Chiyoda for

Flue Gas Desulfurization Plant(CT-121) Kobe Steel, Ltd.
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CHIYODA for Refinery Projects

Chiyoda provides optimum solutions for any kind of refinery projects.

Chiyoda’s Services

Chiyoda provides a wide range of services from the planning phase all the way through to EPC, 0&M,
expansion, revamping etc., with high standards in health, safety and environment awareness, based on
our extensive experience, and our knowledge of project life cycle engineering.

Range of Services

eBasic Concept eBasic Operation, Logistics Concept
eMarket Research eFuture Program

eMarket Research
eFeasibility Study 0]; UN
(If Required by Client)

Project Concept

eBasic Data
eManning Schedule
*Other Client’s Requirement

oSite, Capacity Determination
eMaster Schedule

eMaster Planning Approval «Budget Estimation

Finance Arrangement

Basic Design elnvestor Research

*Review of Equipment

eBudget Approval eReview of Material, Heat & Other Balance ~ eConstruction Cost Estimation «0fficial Development
*Budget Allocation Assistance
oExport Credit Agen
P Basic Design Schedule Specification for Subcontracting oOtﬁer Funds gendy
eSpecification Approval eQuotation eEvaluation of Subcontractor

*Drawing, Calculation Approval eDetail Design
Research & Development

for Applied Mechanics,
Pollution Control Technology,
etc.

eVendor Selection
eMachine/Equipment Fabrication

eProcurement Detail Schedule
ePurchase Order
eInspection

eAttending Progress Meeting
eInspection

eAttending Progress Meeting eConstruction Detail Schedule eTemporary Work

Chiyoda’s Refinery Experiences Worldwide

KUWAIT

29,000 BPSDx2 New Motor Spirit Production Facilities

IRAQ
+150,000 BPSD North Refinery

EGYPT
+100,000 T/Y Lube Oil Plant

SLOVAKIA
22,000 BPSD VGO Hydrotreater
38,000 NM3/Hr Hydrogen Manufacturing Unit

SAUDI ARABIA
103,000 BPSD Thermal Cracking Unit
2,000,000 B/Y Lube Basestock Refinery
Stack & VDU Heater for Lube Oil Plant
19,500 BPSD Vacuum Distillation Unit
250,000 BPSD Two Stage Crude Distillation Unit .
272,000 BPSD Export Fuels Refinery
263,000 BPSD Export Fuels Refinery
170,000 BPSD Crude Stabilization and
12,000 T/D Water Treatment Facilities
100,000 BPSD Petroleum Refinery Expansion

IRAN

+232,000 BPSD No.8 Petroleum Refinery
+6,000 BPSD Modular Merox Unit and
Associated Facilities

— TURKMENISTAN
+750,000 T/Y Hydrotreater
750,000 T/Y Catalytic Reformer

— QATAR
+146,000 BPSD Condensate Refinery

— VIETNAM
+105,000 BPSD
Residue HDS unit

— CHINA —
20,000 BPSD Thermal Cracking
and Hydrotreater
+17,000 BPSD Hydrotreater/
4,500 BPSD Dewaxing Plant
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THAILAND
+5,000 T/D x2 Gas Oil HDS

+3,300 T/D Hydrocracking

2,250 T/D Isomerization
+100,000 BPSD (Stage 2) Refinery

SINGAPORE

*15,000 BPSD No.2 Residue HDS Unit
+30,000 BPSD Residue HDS Unit
. +25,000 BPSD Residue Oil Cracking Unit

PHILIPINES

SOUTH KOREA
+100,000 BPSD Refinery Expansion
200,000 BPSD Petroleum Refinery
*Heavy Oil Upgrading
30,000 BPSD Hydrocracker
30,000 BPSD RHDS
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Kashima Aromatics Co., Ltd.

— MEXICO
7,677 BPSD Alkylation Plant
14,145 BPSD Alkylation Plant
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Taiyo Oil Copa Ltd. N

VENEZUELA

*Puerto la Cruz Valcor Refinery
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elnspection *Notification to Authorities eSelection of Subcontractor
eSubcontracting Construction under Quality, Safety, Cost, Schedule Control
elnspection ePreparation for Commissioning
eProcedure Approval
ePower-In eMachine & Equipment Start-Up
Pipe Flushing
el eTraining of Owner’s Operator
eStart Operation
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Oneration

40,000 BPSD Petroleum Refinery Revamping
-43,000 BPSD Refinery Expansion (Stage 1)

+60,000 BPSD Ultra Deep Desulfulization Unit
+180 T/D Sulfur Recovery Unit
+37,400 BPSD Fluid Catalytic Cracking Unit

48,000 BPSD Ultra
Deep Desulfulization Unit
(Revamp)

Maintenance

- Chiyoda’s own technology

Under development by
Kobe Steel, Ltd. & Chiyoda

Refinery Technology Map

Process Plant

MALAYSIA

*100,000 BPSD Melaka Refinery Project Stage-1
6,500 BPSD Catalytic Reformer
+140,000 BPSD Fluid Catalytic Cracking Unit

NIGERIA
*Refinery Rehabilitation Phase 2 Utility Facilities
*Refinery Rehabilitation Phase 1 ; 26,000 BPSD FCC Unit
*LPG Merox for Refinery

-Condensate Splitter Unit

*LRCCU Performance Enhancement Phase-l|
+Gas Oil HDS 6,000 T/D LGO 4,000 T/D HGO
+17,000 BPSD Catalytic Reformer

+CD-3 Revamp Project 60,000 BPSD Mild Vacuum
+180,000 BPSD Kerosene Merox

23,000 BPSD Hydrocracking Complex
4,000 T/D Long Residue Catalytic Cracker
*Heat Integration/Energy Conservation No.2
*Heat Integration/Energy Conservation No.1
Refinery Upgrading

. JAPAN(Recent Projects)

+3,000 BPSD HSFCC Unit
+25,000 BPSD RFCC Unit
+25,000 BPSD CCR Reforming Unit
20,000 BPSD Solvent Deasphalting Unit
30,000 BPSD EUREKA Expansion
+3,800 BPSD BTX Extraction Unit
6,000 BPSD Xylene Disproportionation
+10,000 BPSD Xylene Disproportionation

+55,000 BPSD
Petroleum Refinery

+45,000 BPSD
Refinery Expansion
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SINGAPORE

() Lioht Nanhtha : +26,000 BPSD FCC Modification ) : :
o : m_. 60,000 BPSD Refinery Debottlenecking ~ SOUTH AFRICA /-0 BPSD Catalytic Reforming NEW ZEALAND
= J +100,000 BPSD Petroleum Refinery +50,000 BPSD Refinery Expansion 38,000 BPSD Refinery Expansion
'.% Naphtha N : : AS Of Dec, 2016
% 4 \ > sulfur Eree Fuel . . . . = ~ SAUDI ARABIA
E | iy " Sulfur Free Fuels ™ Major Experience in Refining
g stirates > Titania Catalyst
S 1 #Crude Distillation Unit 75 | ®Hydrocracking Unit 11 | &Catalytic Reforming Unit 60
ReSidue » - - - - - - - -
om0 onrcosr T Cnexe > m #Residue Hydrodesulfurization Unit 23 | #VGO Hydrodesulfurization Unit 23 | #Para-Xylene Unit 13
—— . : :
2 Sl g ¥ #Residue Thermal Cracking Unit 16 | ®Gasoline Selective Desulfurization Unit 7 | #Light Paraffin to BTX Unit 4
utility Off Site
[ WaterTreating | Boiler | Power Generation ®RFCC/FCC 25 | ®Extra-Deep Gas Oil Hydrodesulfurization Unit 21 | ®Hydrogen Manufacturing Unit 51

THAILAND
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