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OUTLINE

• Institute's position
• Energy mix in Poland
• Polygeneration Power Plant – CCS 

DEMO project
• Validation status – R&D program
• Conclusions
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INSTITUTE’S POSITION

• Current R&D
– Pressurized oxy-combustion pilot plant - under construction
– Chemical looping combustion – cooperation with NETL

• Engagement in polygeneration project
– Concept of integrated technology development
– Pre - feasibility partner for engineering company 

Energoproject (PL)
– Technical adviser for Feasibility Study execution
– R&D leading organization
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Renewable

Crude oil

Natural gasCoal

EU PILLARS of ENERGY POLICY vs. 

COUNTRY PRIMARY ENERGY MIX

Sustainable

CompetitiveSecure

How to secure long term energy supply (electricity & gas) 
at competitive prices implementing policy of sustainable development?

(96 % of electricity from coal)

2007 – 160 TWh
2030 – 260 TWh

GDP – 1.5-3.0%
Electricity demand:

1-3%/year
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Overall consumption (2008) -13 700 mln m3

NATURAL GAS CONSUMPTION BY 

CHEMICAL INDUSTRY
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POLYGENERATION – PROJECT 

DEVELOPMENT
Targets:

� Introduction of gasification technology to Poland
� Demonstrate both energy generation and chemicals production using 

coal gasification
� Develop power generation technology integrated with mature CO2

capture 
� Be ready for competition in CCS Demonstration Program of European 

Union
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• ZAK S.A.—Zakłłłłady Azotowe Kęęęędzierzyn S.A.
[Kędzierzyn Chemical Works]

• One of the major producers of the chemical sector in Poland and one of 
the biggest exporters of Poland (fertilizers, plastics, chemicals)

• Over 1700 employees

• PKE S.A.- Połłłłudniowy Koncern Energetyczny S.A. 
• [Southern Power Concern]
• Second largest power producer in Poland (4,9 GWe, 14% share)

• heat production (2,4 GWt, 16% share)
• Major PKE's power plants in Upper Silesia:

• Jaworzno 3 i 2, Lagisza, Siersza, Laziska, Halemba, Blachownia, Bielsko – Biala 1 i 2, 
Katowice,

• total CO2 emission: app. 18,5 million tonnes

ZAK-PKE CONSORTIUM
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DEMO PLANT LOCATION
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ACTIONS – 2008/2009
• Cooperation agreement was signed
• Conceptual study elaborated – Institute for Chemical 

Processing of Coal
• Pre-feasibility of three alternative process arrangements 

finalized
• Polish government supports project
• European Commission and Technology Platform informed
• Feasibility study execution awarded to Foster Wheeler Italy
• Carbon transport and sequestration study run by National 

Institute for Geological Research
• Consortium formed for associated research program founded 

by Ministry of Science
• Next step - FEED
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POLYGENERATION – CCS DEMO UNIT
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CO2 CAPTURE AND STORAGE
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POLIGENERATION PLANT - IGCC

Stage I: Poligeneration plant

CHEMICAL

SYNTHESIS

methanol,

ammonia ...

Stage II: IGCC with CO2 capture
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EFFECTIVE OPERATION 

TRIANGLE
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Pre-combustion technology blocks
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R&D topics

• Fuel (coal/biomass) handling
• Gasification of low rank coals
• Gasification with CO2 recirculation
• CO shift with hydrogen separation
• Sour shift
• H2 gas turbine
• Syngas CO/H2 correction
• CO2 capture and compression 
• Polygeneration system integration
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CONCLUSIONS

• The proper balance between energy security, 
competitiveness of electricity production and sustainability 
of economic growth is required taking into account country 
dependant structure of generating and chemical industry. 

• Polish industry and supporting R&D organizations are 
committed to be actively involved in a new coal 
technology development and demonstration.

• The DEMO Polygeneration Plant aims at: development of 
pre-combustion CO2 capture in polygeneration plant

• The DEMO Polygeneration Plant implemented will 
introduce new technology for energy production sector 
and chemical industry based on clean coal technologies. 


