
The Development of IGCC Power Plants 
 

 
 
 

©2005-2010 by Research Reports Intl.  All Rights Reserved.  Permission to reproduce required. 
 

- 3 - 

Table of Contents 
 

ACRONYMS AND ABBREVIATIONS............................................................................ 5 

INTRODUCTION............................................................................................................. 7 
History of Coal Generation ........................................................................................................7 
The Current Market for Coal ......................................................................................................8 
History of Coal Gasification .......................................................................................................9 
Current Status of Coal Gasification .........................................................................................11 

GASIFICATION TECHNOLOGY .................................................................................. 13 
Gasification Processes ............................................................................................................14 

Moving Bed ..........................................................................................................................................14 
Fluidized Bed .......................................................................................................................................14 
Entrained Flow .....................................................................................................................................15 

Gasification Systems ...............................................................................................................17 
Texaco Entrained Flow (Downflow) Gasifier........................................................................................17 
E-Gas Entrained Flow (Upflow) Gasifier..............................................................................................18 
Shell Entrained Flow (Upflow) Gasifier ................................................................................................18 
KRW Fluidized-Bed Gasifier ................................................................................................................19 
Kellogg Transport Reactor Gasifier .....................................................................................................19 
British Gas/Lurgi Fixed-Bed Gasifier ...................................................................................................19 
Lurgi Dry Ash Gasifier..........................................................................................................................20 

Underground Gasification ........................................................................................................20 
KEY BUSINESS DRIVERS........................................................................................... 21 

Climate Change.......................................................................................................................21 
Environmental Regulation........................................................................................................22 
National Security......................................................................................................................22 
Efficiency .................................................................................................................................24 
Comparative Price of Fossil Fuels ...........................................................................................24 

BARRIERS TO SUCCESS ........................................................................................... 27 
Coal’s Environmental Legacy ..................................................................................................27 
Regulatory Uncertainty ............................................................................................................27 
Capital Cost .............................................................................................................................28 
New Technology Risk ..............................................................................................................29 
Permitting/Siting.......................................................................................................................30 
Fragmented Industry Structure ................................................................................................31 

COAL GASIFICATION FOR POWER GENERATION.................................................. 32 
Integrated Gasification Combined Cycle .................................................................................32 



The Development of IGCC Power Plants 
 

 
 
 

©2005-2010 by Research Reports Intl.  All Rights Reserved.  Permission to reproduce required. 
 

- 4 - 

Carbon Sequestration..............................................................................................................33 
Polygeneration from Syngas....................................................................................................34 
Comparison to Other Generation Technologies ......................................................................35 
IGCC Project Development Options ........................................................................................37 

Refueling NGCC Plants .......................................................................................................................37 
Repowering Pulverized Coal Plants ....................................................................................................37 
Greenfield Projects ..............................................................................................................................38 

GOVERNMENT EFFORTS TO PROMOTE COAL GASIFICATION ............................ 39 
Clean Coal Power Initiative..................................................................................................................39 
FutureGen............................................................................................................................................40 
Vision 21 ..............................................................................................................................................41 
H2-IGCC ..............................................................................................................................................42 
EAGLE .................................................................................................................................................43 

MAJOR COAL IGCC PROJECTS UNDER DEVELOPMENT ...................................... 45 

GLOSSARY .................................................................................................................. 51 

ENDNOTES .................................................................................................................. 55 
 


