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1 MARKET/TECHNOLOGY TRENDS & OPPORTUNITIES
1.1  Market Conditions and Outlook
1.1.1  Supply and Demand: Diesel vs. Gasoline
1.1.2  FCCU Capacity
1.1.3  FCC Operations, Expansion, and Investment
1.1.4  Environmental Considerations
1.1.5 Catalyst Market Competition
1.2 Technology Directions, Competition, and Future Prospects
1.21  LCO Production
1.2.2  Producing High-quality Gasoline and Increasing Yield
1.2.3  Processing Resid and Biofeeds
1.2.4  Environmental Emissions
1.2.5 Process Modeling, Monitoring, and Control
2 STATE-OF-THE-ART TECHNOLOGY
1 Introduction
2 Commercial Processes and Hardware
2.1 ExxonMobil/KBR
2.1.1 Flexicracking IlI
2.1.2 Orthoflow
2.2 Lummus Technology
2.3 Nippon/Saudi Aramco
2.4 Petrobras
2.5 Sinopec
2.6 Shaw Energy & Chemicals/Axens
2.7 Shell Global Solutions

2.7.1 FCC
2.7.2 MILOS
2.8 UoP
2.8.1 FCC
2.8.2 MSCC
3 Summary of Commercial FCC Processes and Hardware
4 Other Commercial Hardware
4.1 Fisher-Klosterman
4.2 Koch-Glitsch
4.3 Lawrence Pumps
5 Commercial Catalysts and Additives

5.1 Albemarle
511 Cracking Catalysts to Increase Liquid Products

5.1.2 Gasoline Olefins Reduction Formulations
5.1.3 Gasoline Sulfur Reduction Formulations
514 Bottoms Cracking Additives

5.1.5 Combustion Promoters

516 Microfine Reduction Catalyst Technology
517 Catalyst Circulation Improvement Additives

518 Catalyst Testing
5.2 Ambur Chemical Co.
5.3 BASF Catalysts
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53.1 Cracking Catalysts to Increase Liquid Products
5.3.2 Gasoline Olefins Reduction Catalyst

533 Gasoline Sulfur Reduction Formulations

5.3.4 Bottoms Cracking Additives

535 Microfine Reduction Catalyst Technology

5.3.6 Catalyst Circulation Improvement Additive
5.3.7 Combustion Promoters
5.4 Grace Davison

54.1 Cracking Catalysts to Increase Liquid Products
5.4.2 Gasoline Olefins Reduction Catalysts

5.4.3 Gasoline Sulfur Reduction Formulations
5.4.4 Bottoms Cracking Additives
5.4.5 Combustion Promoters

5.5 Inst. Mexicano del Petroleo

5.6 INTERCAT
5.6.1 Gasoline Sulfur Reduction Additives
5.6.2 Gasoline Olefins Reduction Additives
5.6.3 Bottoms Cracking Additives
5.6.4 Catalyst Enhancement Additives

5.6.5 Combustion Promoters

5.7 JGC Catalysts and Chemicals

5.8 Nalco Energy Services/Refining Process Services
5.8.1 MVP
5.8.2 NPP

5.9 Sinopec

59.1 Cracking Catalysts
5.9.2 Gasoline Sulfur Reduction Additives

59.3 Gasoline Olefins Reduction Formulations
594 Diesel Maximizing Catalysts
6 Comparison of Commercially Available FCC Catalysts
7 Comparison of Commercially Available FCC Additives
8 Spent Catalyst Separation and Rejuvenation Technologies
8.1 KBR
8.2 Nippon Qil
9 Advanced Process Control Systems
9.1 ABB

9.2 AspenTech
9.3 Cutler Technology Corp.
9.4 Expertune

9.5 Honeywell Industry Solutions
9.6 Invensys
9.7 Petrocontrol

9.8 Yokogawa
10 Summary of Commercially Available Advanced Control Systems
11 Process Models and Simulation

11.1  AspenTech

11.2 Eurotek Refining Services

11.3 KBC Advanced Technologies

114 Petrobras

115  Shell
12 Summary of Commercially Available Process Models and Simulation Software
PLANT OPERATIONS AND PRACTICES
3.1  Feedstock Quality

3.1.1 FCC Feed Contaminants

3.1.2  Effect of Sulfur Compounds in FCCU Feed
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3.2

3.3

3.4

3.1.3  Nickel Passivation
3.1.4  Impact of Adding Diesel-range Material to FCC Feedstocks
3.1.5 Running an RFCCU on Lighter Feeds: Maintaining Regenerator Temperature
3.1.6  Responding to Opportunity Crudes
3.1.7  Fouling Prevention for Heavy Feed Processing
3.1.8  Coker Naphtha Streams in FCCU Feed
Process
3.2.1  Optimizing Reactor Temperature
3.2.2  Configuration
3.2.2.1  Reactor Design
3.2.2.2  Minimizing Delta Coke
3.2.2.3  Benefits and Drawbacks of Oxygen Enrichment
3.2.2.4  Catalyst Coolers vs. Quench Injection
3.2.25  FCCU-Hydrocracker Integration
3.2.3  Monitoring, Controls, and Modeling
3.2.3.1  Determining Process Efficiency with Key Performance Indicators (KPIs)
3.2.3.2  Applying Advanced Simulation Techniques
3.2.3.3  Parameters for FCCU Startup Control
3.2.3.4  Benchmarking the Performance of Riser Termination Devices and Ecat
3.2.3.5  Larson Miller Parameter and Life Fraction Approach for Stress Measurement
3.2.3.6  Monitoring and Controlling FCC Slurry Exchanger Fouling
3.2.3.7  Monitoring Entrained Oxygen Sources in FCC Fuel Gas
3.2.3.8  Inspecting and Monitoring Expansion Joints in Catalyst Standpipes
3.2.3.9  Controlling Naphtha Stabilizers
3.2.3.10 Benefits of Dynamic Modeling in FCC Operations
3.2.3.11 Predicting FCC Yields
3.2.3.12 Vapor Line Sampling
Product Yield, Quality, and Composition
3.3.1 Increasing Gasoline Yield
3.3.2  Improving Gasoline Octane
3.3.3  FCC Gasoline Sulfur Reduction
3.3.4  Characterizing Sulfur Distribution
3.3.5  Lowering FCC Gasoline Olefinicity
3.3.6  FCC Gasoline Stability
3.3.7  Variables Influencing Gasoline Aromatics Content
3.3.8  Increasing FCC LCO Production
3.3.9  Shifting Product Selectivity with Minimum Impact on Light Olefins Yield
3.3.10 Minimizing Slurry Qil Production
Catalyst
3.4.1  Additives for Feed Flexibility
3.4.2  Performance Evaluation/Catalyst Selection Method
3.4.3  Potential Pitfalls
3.4.3.1 Catalyst Losses from the FCCU
3.4.3.2  Catalyst Circulation Problems
3.4.4  Regeneration
3.4.4.1  Guidelines for Regenerator Design
3.4.4.2  Meeting Regenerator Temperature Constraints
3.4.4.3  Optimizing Regenerator Efficiency
3.4.4.4  Regenerator Combustion Mode: Effect on Contaminant Mobility and Activity
3.4.45  Operating Partial Burn Units in Total Combustion Mode
3.4.4.6 Regenerator CO Emissions Considerations
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2.3.5 Hardware

3.6

3.7

3.8

3.5.1

3.5.2

3.5.3

Main Fractionator

3.5.1.1 FCCU Operating Problems: Coking, Salt Deposition, Catalyst Standpipe Hotspots,
Carbonate Stress Corrosion, Fractionator Bottoms Ash

Stripper Vessel

3.5.2.1  Measuring Stripper Performance

Auxiliary Equipment

3.5.3.1 Slide Valve Failure

3.5.3.2 FCCU Cyclone Dipleg Trickle Valves

3.5.3.3  Valves and Withdrawal Lines: Impact of High Catalyst Withdrawal Rate

3.5.3.4  Preventing Catalyst Backflow with Proper Steam and Air Distribution

3.5.3.5 Improving FCC Flue Gas Turbo-Expander Reliability

3.5.3.6  Expanding Air Blower Capacity

3.5.3.7  Replacing Refractory Material

3.5.3.8 Relief Valves in the FCCU

3.5.3.9  Online Cleaning of FCC Equipment

3.5.3.10 Isolation Valve Considerations

NOy and SOx Emissions

3.6.1
3.6.2

3.6.3

Performance of Electrostatic Precipitators Over Time
Controlling FCC SOy Emissions
3.6.2.1 FCC Variables
3.6.2.2  Flue Gas Scrubber
3.6.2.3  Hydrotreating
3.6.2.4 SOy Reduction Additives
3.6.24.1 Albemarle
3.6.24.2 Grace Davison
NOx Emissions Considerations
3.6.3.1  Low-NOyx Regenerators
3.6.3.2  Predicting Regenerator Flue Gas NOy Emissions
3.6.3.3  Effect of O, Availability and Discharge Design on Regenerator NOyx Emissions
3.6.3.4  NOyx Reduction Additives
3.6.3.5 Reducing Deposits in Selective Catalytic Reduction Units

Reliability, Maintenance, and Turnarounds

3.7.1
3.7.2
3.7.3
3.74
3.7.5

FCCU Turnaround Frequency

Improving Unit Reliability and Profitability

Role of Reliability and Downtime in FCC Revamp Projects
Staged Revamp Approach: Main Fractionator
Revamping FCCUs for Improved Plant Performance
3.75.1 Arpechim

3.7.5.2  ConocoPhillips

3.7.5.3  Hindustan Petroleum Corp.

3.7.5.4  Marathon Petroleum Co.

3.7.5.5 Navajo Refining Co.

3.75.6  Sinopec

3.7.5.7  Suncor Energy

3.7.5.8  Total Refining

3.7.5.9  Williams Refining

Safety in the FCCU

3.8.1

3.8.2
3.8.3

Startup Procedure

3.8.1.1 Wet Gas Compressor (WGC) Startup
Emergency Shutdowns

Dry Circulation
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REFINING R&D ALERT!
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