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Institute of Power Engineering (IEn) was established in 1953 and
currently employs above 500 skilled workers

The IEn comprises of
o Central Unit in Warsaw

Gdansk

and six branches in different parts of Poland.:
Ceramic Branch "CEREL" in Boguchwata

Gdansk Branch in Gdansk

Transformers Branch in £Lodz

Bialystok
o

Lodz QV
o arsaw

Radom

Boguchwata

Thermal Technology Branch "ITC" in £6dz
Heating & Sanitary Technology Branch in Radom

©)
©)
©)
©)
©)
©)

Prototype Production Branch in Biatystok
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Main activities of the IEn

Research and demonstration of

new energy technologies including:

o energy generation from biomass
clean coal technologies
hydrogen and SOFC
CO2 capture
wind energy
distributed energy generation
smart grids
advanced ceramic materials (nanotechnology)

O O O 0O 0O O O

Development of apparatus, machines and equipments for electrical power
stations and overhead transmissions lines

Energy strategies, plans and programs for the development of energy sector
Energy policy, economic and social issues related to energy technologies

Protection of environment against harmful effects of energy sector
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POZNAN

Poznan University of Technology \

WROCLAW

* Wroclaw University of \
Technology

* Wroclaw Research Centre EIT+

ZABRZE —

Institute of Thermal Processing
of Coal

GLIWICE
Silesian University of
Technology

KATOWICE

Central Institute of Mining

IEn - the main important partners
in Poland

GDANSK
* Institute of Fluid Flow Machinery
» Gdansk University of Technology

WARSAW

» Warsaw University of Technology
* Institute of Nuclear Problems

* Institute of Fuels and Renewable
Energy

* Institute of Fundamental
Technological Research

RADOM
Institute for Sustainable
Technologies

CRACOW

* AGH - University of Sciences and
Technology

* Institute of Oil and Gas
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IEn - the main important partners
in Europe
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IEn participation in UE projects
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Research Fund
for Coal & Steel

/< CENTRAL
- ) EUROP

TING FOR SUCCESS,

FP5

BioFlam, PowerFlam2, CENERG

FP6

BIO-PRO, BIOFUCEL, BIOASH, FET-EEU, ENFUGEN,
Roads2HyCOM, EIFN, INESCE

FP7

UNIQUE, EFFECTS, HYDROSOFC, DEMOYS, OCTAVIO,
NET PROTECTION, RELCOM —oxi combastion,

RFCS

FLOX COAL, BOFCom, SMARTBURN, FLOX COAL I

Central Europe:

4BIOMASS

S'[I’a'[eg | C p rOJ eCtS financed by The National

Centre for Research and Development
Development of oxygen combustion technology with CO2 capture.


http://www.ien.com.pl/
http://www.google.pl/imgres?imgurl=http://www.interreg.olza.pl/img/loga/duze/flaga_ue.gif&imgrefurl=http://www.interreg.olza.pl/index.php?act=logo&h=534&w=800&sz=5&tbnid=zQWClyKY8jGeOM:&tbnh=95&tbnw=143&prev=/images?q=flaga+unii+europejskiej&hl=pl&usg=__U5G_O1C9F8Qj1aWU3cBDjTsIhs4=&ei=DkocS_39Gob14AbHqdn3Ag&sa=X&oi=image_result&resnum=1&ct=image&ved=0CA0Q9QEwAA
http://5pr.kpk.gov.pl/home.htm
http://www.6pr.pl/
http://www.kpk.gov.pl/7pr/
http://cordis.europa.eu/coal-steel-rtd/home_en.html

oal — strategically energy source to Poland

» Poland has relatively large resources of hard coal and brown coal, modest
reserves of natural gas, insignificant of crude oil and small hydro potential.

» A coal structure of primary energy consumption has changed significantly
during the last decades of 20th century.

» Share of solid fuels dropped with the simultaneous gradual increase in
hydrocarbon fuels share.

» The other components of the energy balance: RES were reached 7,5 % of
primary energy consumption.

» Despite the advantageous changes in the primary energy consumption
structure coal is still main Polish energy source - cheap and produced
domestically.

» Coal is main fuel for electricity production.
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tructure of primary energy consumption

» Changes in the primary energy consumption structure in the years
1980-2008

[Mtoe]
Specification 1980 1990 2000 2008
Hard coal 89,4 61,8 44,8 42,6
Brown coal 6,6 13,3 12,1 12,6
Crude oll 18,4 15,3 19,8 25,2
Natural gas 8,8 8,9 10,0 12,5
RES 1,3 1,3 3,1 6,5
Total consumption 124,5 100,6 89,8 99,0

Crude oil includes net imports of liquid fuels
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Main activities to minimise the environmental
impacts, especially CO:2 emission

Since 1990 burning of higher quality coal, steam coal processing and
enrichment in the mines to reduce the contents of sulphur and ash and to
Increase the caloric values of coal.

Modernisation of burning equipment in power and CHP plants.
Various modernisations of industrial power and heat plants.
Modernisation of old inefficient municipal heat plants.
Modernisation or replacement of electrofilters.
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Results of the environmental protection activity

Specification 1988 1990 2000 2008
» CO2 (million t) - country total 477 381 320 323
- public electricity 160 150 - 150
» SO2 (1000 t) - country total 4180 3210 1511 1145
- public electricity 1990 1540 805 668
» NOx (1000 t) - country total 1550 1280 838 875
- public electricity 420 386 237 226
» Flue dust (1000 t) - country total 3400 1950 464 430

- public electricity 770 560 64 24
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he main objectives of the energy policy
in the field of reduction CO:

Reduction to the levels technically feasible without compromising
the energy security.

Development of the low emission technologies of energy production
Development of co-generation and dispersed sources.

Diversification of electricity generation technologies trough the
iIntroduction of nuclear technology.

Create the national system of greenhouse gas emissions
management.
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Forecast of CO: emission to the year 2030

The forecast of CO2 emission according to the ,Energy Policy of
Poland to the year 2030”

[million ton]
Specification 2010 2015 2020 2025 2030
» Country total 299,1 295,7 280,3 294,7 3039
» Energy industry 170,3 167,7 148,7 154,1 157,2
» Public electricity 131,7 130,12 110,6 114,2 1157
» Heat plants 13,7 13,7 12,9 13,9 14,8

» Energy Policy does not forecast a wider use CCS (beyond the
demonstration projects.)
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Economic impact of CO. capture
to Polish energy sector

» Implementation EU strategic goals in relation to the CO2 emission
reduction will be very difficult and will constitute a great challenge for
our national economy.

» Social Council of the National Programme for Reduction of Emissions
estimated capital expenditures in energy sector on 90-100 billion Euro
by 2030.

» McKinsey&Company estimated investments costs of reducing CO2
emission in 2011- 2030 for 92 billion Euro, and decline of GDP by
0,6% in 2011-2015 years.

» World Bank: , Transition to a low-emissions economy in Poland”
estimated decline of GDP by ca.1% during 2011-2030 years.
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IEn’s research directions

Public awareness and acceptance of CO2 capture and storage -

If CCS is to play significant role in mitigating effects of climate
change it must have public support.

Zero COz2 : approach for large scale development of zero emission
coal power plants.

Risks and ethical challenges associated with CCS weighted against
the significant potential benefits.

Impact of CCS on electricity costs in comparison with other options
to reduce GHG emissions (efficiency, renewable, nuclear, etc.)

Avoided externalities in health sector due to CCS technology
development.

Success depends on knowledge sharing and close cooperation
between Member States.
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Conclusions

European Union greenhouse gases emissions reductions
commitments are very ambitions for next decades (A Roadmap for
moving to a competitive low carbon economy in 2050).

According to Polish coal dependency and energy structure achieved
this objectives would required wide research and support on:

the growth of energy efficiency,

development of renewables,

methods for reducing CO2,

minimize the effects of reductions coal consumption,

evaluation huge investment both in the energy sector
development, replacement of old equipment as well as multilateral
activities to meet the requirements of CO2 reduction.
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Thank you for your attention

Hanna Bartoszewicz-Burczy, PhD.

Energy Economic Section
Institute of Power Engineering (IEn)
Warsaw, Poland
Hanna.burczy@ien.com.pl

Institute of Power Engineering (IEn)
Mory 8, 01-330 Warsaw, Poland

Tel.: (+48 22) 3451 158

Website: http://www.ien.com.pl
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