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• L&T builds Gasification equipment to the 
engineering requirements based on Process 
Licensor's Technology offered to the Buyers/ 
End Users. 

• The contents of the presentation are based on 
various state-of-art informations from world 
renowned Technological Institutes, Process 
Licensors and Utility Providers. 

Larsen & Toubro Limited
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• Coal, Its New Look and Potential 

• L&T, Experience with SCGP 

• Fossil Fuels, Industrial and Commercial Utility

• Gasification Challenges in Indian Scenario 

• Coal for IGCC & CTL 

Topics Covered
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Coal, Its New Look and Potential 

Source: BP Statistical Review of World Energy 2006
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Gasification - Process

SyngasGasification

Solid Fuels
Coal, Lignite,

Petcoke
Liquid Fuels

Residue, Asphalt

O2 Steam

HP / LP Steam

Marketable Slag,
Fly Ash

Gasification involves partial oxidation of carbonaceous fuels, Gasification involves partial oxidation of carbonaceous fuels, 
maximizing CO + Hmaximizing CO + H22

Coal, Its New Look and Potential 
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CLEAN 
SYNGAS

DRY SOLIDS DRY SOLIDS 
REMOVALREMOVAL

RAW RAW 
COALCOAL

COAL COAL 
FEEDERFEEDER

SLAGSLAG

FLYASHFLYASH

SALTSSALTS

SULPHURSULPHUR

GAS GAS 
TURBINETURBINE

WET WET 
SCRUBBINGSCRUBBING WET GAS WET GAS 

CLEANINGCLEANING

GASIFIERGASIFIER

ELECTRICITYELECTRICITY

OO22

NN22

AIR SEPARATION AIR SEPARATION 
PLANTPLANT

•• TOWN GAS GRID TOWN GAS GRID 

•• METHANOL PLANTMETHANOL PLANT

•• AMMONIA PLANTAMMONIA PLANT

•• TRANSPORT FUEL TRANSPORT FUEL 

QUENCH GAS INQUENCH GAS IN

SYNGAS OUTSYNGAS OUT

COAL PULVERIZATIONCOAL PULVERIZATION

(MILLING & DRYING)(MILLING & DRYING)

WATER WATER 
TREATMENTTREATMENT

LOCKHOPPERLOCKHOPPER

GRC WATER GRC WATER 
+STEAM OUT+STEAM OUT

SGC SGC 
WATER  INWATER  IN

FILTER/  FILTER/  
CYCLONECYCLONE

SULPHUR SULPHUR 
RECOVERYRECOVERY

GRC WATER INGRC WATER IN

GASIFIER       GASIFIER       
WATER IN WATER IN 

GASIFIER GASIFIER 
WATER + WATER + 
STEAM             STEAM             
OUTOUT

QP    QP    
WATER INWATER IN

QP WATER  QP WATER  
+STEAM  +STEAM  
OUTOUT

SGC WATER + SGC WATER + 
STEAM  STEAM  
OUTOUT

TRANSFER DUCT      TRANSFER DUCT      
WATER INWATER IN

TRANSFER DUCT WATER TRANSFER DUCT WATER 
+ STEAM OUT+ STEAM OUT

L&T, Experience with SCGP
SHELL COAL GASIFICATION PROCESSSHELL COAL GASIFICATION PROCESS
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• Manufactured and delivered 4 sets of  Key Coal Gasification 
Equipment  (SCGP) to 3 sites in P R China.  

• 175 L&T crew working at 3 sites to assemble and erect Gasifiers 
along with Buyers.  The toughest site : minus 25 Deg. C.

• L&T completed fabrication of 4 Gasifiers, all working in parallel. 
L&T has built up capacity to handle 8 Gasifiers concurrently. 

Sr. No. Year Project Fuel End Product Startup

I Mar-04 Yunnan 1 X 2700 TPD 
Coal

500,000 MTPA 
Ammonia 2007

II Aug-04 ZhongYuan 1 X 2000 TPD 
Coal

500,000 MTPA 
Methanol

2007

III Sep-04 Shenhua 2 X 2000 TPD 
Coal 1 MMTPA CTL 2007

IV Mar-06 Datang 3 X 3500 TPD 
Coal

3x 500,000 MTPA 
Methanol to PP

2009

L&T, Experience with SCGP
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I : Yunnan 
Tianan 

III : 
Shenhua

IV  : 
Datang

II : Zhong
Yuan

L&T, Experience with SCGP
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Gasification Challenges in Indian Scenario

• Indian coal contains high ash content and other minerals. 
Wastage disposal poses environmental pollution.

• The Entrained flow type Gasifiers facilitate burning of 
pulverised coal at higher temperatures (1200-1600 ºC)
and complete gasification. 
The constituents of ash, phenolics, COS and the minerals 
in the coal get melted and flushed out as slag. 

• The selected technology must facilitate controls for 
disposing all waste materials without polluting the 
environment.
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Gasification Challenges in Indian Scenario

• Blend Indian Coal with high grade coal / Pet coke to counter 
the effects of high ash content. Coal washeries too can be 
engaged to clean up the coal. 

• Put up large sized Gasifiers in a cluster near Coal resources. 
This would make Syngas available to multiple industries from 
the single point.

• The Gasification Sites also need to be adequately equipped 
with water resources.  
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Merchant Syngas for Multiple Products - economy of scale 
advantage

Gasification Challenges in Indian Scenario
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• Bright future awaits for coal users as proven technologies to 
produce High quality transportation fuels from Syngas are 
becoming available. 

Fischer-Tropsch reactions, middle distillate synthesis process, 
hydrocracking…, will enable obtaining ultra clean fuels from coal.

• Coal  gasification utilises coal to the extent that only fraction of 
carbon gets converted to CO2.

• Shift Syngas (with steam) and separate H2 and CO2 (cost  
effectiveness).  Sequester CO2..and use H2 for clean burning.

• Separated CO2 can be stored in depleted oil & gas fields, saline 
aquifers or deep oceans. 

Coal for IGCC & CTL 
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• H2 can fuel CCGT power plants. Cost of electricity will be 
around 30 to 40 % more expensive than conventional plants.

• P.R.China  has implemented using syngas from coal as feed for 
Ammonia (fertilizer plants), Methanol plants and for  producing 
H2 for direct coal liquefaction plants.

• Shell coal gasification process enables controlling / almost 
eliminating the environmental pollutants – ______________
low NOx – below 10 ppm, sulphur  removal efficiency over 
90%  and  virtually zero  emission of  fly ash. 

Coal for IGCC & CTL 
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Coal for IGCC & CTL 

…..Source: DKRW Energy LLC.
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Coal for IGCC & CTL 

Source: BP/EDISON MISSION GROUP
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Coal for IGCC & CTL 

Source: FutureGen Alliance
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Thank You

Larsen & Toubro Limited


