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Growth of Electricity Supply Sector in India
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India’s proven coal reserves can support power 
sector demand for long term
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� Coal based 
generation stands 
close to 70% of the 
total generation mix

� India has vast non-
coking coal reserves 
to serve power sector

� 83% of the proven 
reserves are non-
coking coal Coal Reserves in India
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CCS contribution in mitigation efforts: various for ecasts
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Some planned CCS projects

Power Plant Location Power Plant Technology/Storage/Starting Date 
BP/SSE Peterhead miller, UK NGCC 0.35 GW(USD 0.6 bn) Pre-comb,EOR, 2010 
BP DF2, Carson, USA IGCC petcoke 0.5 GW Pre-comb,EOR, 2011 
Huaneng, GreenGen, China IGCC 0.1 GW Pre-comb,2015 
E.ON, Killingholme, UK IGCC, 0.45 GW Pre-comb(capture ready), 2011 
Ferrybridge, SSE, UK SCPC, 0.5 GW Retrofit. Post-comb, 2011 
Future gen USA IGCC, 0.27 GW Pre-comb, 2012 
GE/Polish utility, Poland IGCC, 1 GW Pre-comb 
Kasto, Norway NGCC 0.43 GW Post-comb, EOR, 2009 
Nuon, Eemshaven, NL IGCC coal/biomass/gas 1.2 GW Option to capture, 2011  
Powerfuel, Hatfield, UK IGCC, 0.9 GW Pre-comb, 2010 
Progressive Energy, UK IGCC 0.8 GW Pre-comb, H2 to grid, 2009 
SaskPower, Canada PC lignite, 0.3 GW Post-comb/oxyfuel, DSF/ EOR, 2011 
Siemens Germany IGCC 1 GW Pre-comb, 2011 
Shell/Statoil, Draugen, Norway NGCC 0.86 GW Post-comb, amine, EOR, 2011 
RWE, Germany IGCC 0.45 GW Pre-comb, saline formation, 2014 
RWE, Tilbury, UK SCPC 1 GW Retrofit, Post-comb, 2016 
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Global IGCC pipeline by country. Source: Emerging 
Energy Research 



� ����������	
��	

��	
�����������
�����������
icfi.com/greenbusiness 9

Current Poly generation Plants

� Some independent IGCC project developers like the ERORA Group and Summit Power are 
developing coal gasification projects that produce both electric power and substitute natural gas, 
typically allocating about 50% of the project coal syngas to each of these products. The ERORA group 
is developing projects in Illinois (Taylorville) and Kentucky (Cash Creek) and Summit Power is 
developing projects in Oregon and Texas. Recently Eastman Chemical Company announced plans for 
coal and petcoke-based gasification systems in Texas and Louisiana, where high pressure steam, 
hydrogen, methanol, and ammonia will be producedxii. At the Eastman plants carbon dioxide will be 
captured and sold for enhanced oil recovery (EOR) as market conditions allowxiii. 

� These developers are pursuing “hybrid” projects because they may have economic advantages over 
“power only” IGCC plants, including reduced overall project cost and high availability—particularly in 
projects using several of the new Siemens gasifiers. In addition, the hybrid projects offer attractive 
overall economics for power generating companies that have existing natural gas power plants by 
allowing them to have coal-based fuel pricing for both their new coal generation and some portion of 
their existing natural gas generation. 

� Some of these projects are close to final permitting and full financing. At least one project is exploring 
full carbon capture and sequestration. In many respects these projects reflect efforts by project 
developers to overcome current economic barriers to stand-alone IGCC plants. 

CATF response to the Future of Coal Study 
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Active CCS projects
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Cost structure CCS chain
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Environmental Benefits of IGCCs

� FBG-based IGCC is expected to offer many of the 
environmental benefits of entrained flow gasifiers. In 
addition, compared to a supercritical PC plant, an IGCC 
based on U-GAS fluidized bed gasifiers would have 30 
times lower particulate emissions, 7 times lower NOx
emissions, 20% lower SOx emissions, and 2.5 times lower 
water discharge (Nexant, 2003). The IGCC is expected to 
consume at least 1.5 times less water per MWh than 
standard PC plants, which can be significant advantage, as 
demand for water rises in India. 
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Comparison of IGCC in India with other units operat ional 
worldwide
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� Tax break for the initial 10-15 year span up to a certain 
capacity of IGCC plants

� Concessional custom and excise duty exemption for 
machinery and components for initial setting up of a project.

� Carbon credit revenues from IGCC projects should be 
treated as export earnings and must be exempt from sales 
tax and entitled to claim export benefit
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� In the US in 2005, over 2,500 km of pipelines transported 
more than 40 million tonnes of CO2 per year per year.

� Three industrial scale projects in operation include CO2 
storage in offshore saline formations (Sleipner project, 
Norway), EOR (Weyburn Project, Canada), gas field (In 
salah project). These projects capture and store 1–2 Mt 
CO2 per year. 
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Details of other projects

� Geological sequestration pilot study in Basalt form ations of western India : 
This study evaluates Basalt formations of India for environmentally safe and 
irreversible long time storage of CO2, by leveraging the study carried out in 
Columbia River Basalt group under US Department of Environment. Partner 
agencies are National Geophysical Research Institute(NGRI), Pacific North 
west National Laboratory (PNNL) (A US DOE research laboratory), NTPC, 
Department of Science and Technology (DST) 

� The Department of Science & Technology, India has initiated studies aiming at 
identification of deep underground saline aquifers and their suitability for CO2 
sequestration in Sedimentary basins of   India namely Ganges, Rajasthan and 
Vindhya basins. 

� Feasibility studies on CO2 injection proposed for E OR from Hazira gas : In 
India, the Oil & Natural Gas Corporation (ONGC) has proposed CO2-EOR for 
Ankleshwar Oil Field in western India. The CO2 is planned to be sourced from 
ONGC gas processing complex at Hazira. The experimental and modelling
studies have indicated an incremental oil recovery of ~ 4 % over the project life 
of 35 years besides the potential to sequester 5 to 10 million tons of CO2
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Figure Error! No text of specified style in document..1: CO2 capture costs for various technologies: 
IPCC, 20051 

Investment (USD/KW) ~50% of the power plant investment cost (demonstration CCS) 
O&M (USD/KW) Same as the power plant (2.5-4% of the investment cost/year) 
Capture from power plants USD 20 – 80/tCO2 
Transport  USD 1 – 10/ tCO2 per 100 km for large scale pipeline transportation 
Storage and monitoring USD 2 -5 /tCO2 site sensitive 
Total costs from power plants USD 30 to 90/ tCO2 (depends on technology, site, CO2 purity 
Impact on electricity costs USD 20 – 30/MWh (incremental electricity cost due to CCS) 
Separation from natural gas  Usd 5 – 15 / tCO2 (onshore – offshore) 
Cost projections Total CCS costs expected to fall below USD 25/ tCO2 by 2030 

depending on technology advances, with incremental electricity costs 
of USD 10 - 20 / MWh 

 

Figure 2.30: Production costs of electricity for di fferent types of generation with various options [1]

0.04 – 0.070.05 – 0.080.04 – 0.07With capture and EOR

0.05 – 0.090.06 – 0.100.04 – 0.08With capture and 
geological storage

0.04 – 0.060.04 – 0.050.03 – 0.05Without capture 
(reference plant)

IGCC (USD/kWh)Pulverized coal 
(USD/kWh)

Natural gas combined 
cycle (USD/kWh)Power plant system



� ����������	
��	

��	
�����������
�����������
icfi.com/greenbusiness 20

Maturity of CCS technology
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