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Technical paper
Abstract
Purpose: The publication presented is a realistic, one of the practicable idea for a substitute to system power
plants, consisting in the construction of combined heat and power plants using renewable resources of geoplutonic energy.
Design/methodology/approach: There are various methods of obtaining geothermal energy and various uses
for it. The proposed GEO-PLUTONIC ENERGY represents an endless, renewable source of energy coming
from nuclear reaction in the Earth’s nucleus, where the temperature reaches 6,000 Centigrade. Mass production
of electricity from the Earth’s heat, possible in Iceland due to the volcanic nature of these resources and the
shallow depth at which they occur, was difficult in other countries due to the high cost of drilling to greater
depths. This barrier has been overcome by us through using a special horizontal drilling technique.
Findings: In order to extract and collect the accumulated energy from the area of a large thermal field, a
modified shaft/drilling system (called a Super Daisy System) equipped with a 3D grate of directional bore-holes
called Jet-Stingers fitted with multi-functional heat exchangers is used. The emission-free concept of GeoPlutonic Energy with the temperature of only over 250ºC, from which we can obtain about 30 MPa of pressure
on the turbine. With increased the depth the temperature and heat transmissibility will be raised significantly,
which can resulted the yield even to 7-10 MWe (of electricity) from one deep heat exchanger.
Research limitations/implications: From the rock mass we can collect renewable resources of ,,dry” ascending
energy from the paleo heat flow coming from the great atomic furnace – the magma.
Originality/value: We are experienced in using the appropriate hydro-thermodynamic theory and its applications
which allows us to almost precisely forecast and control the quantity of heat not exceeding 20% of the 100%
regeneration capability in the same time range.
Keywords: System power plants; Geo energy; Renewable source of energy
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1.	
Introduction
1. Introduction
Cutting green house gas (GHG) emissions by 30% by 2030
may cost Poland over €90 bn. The Copenhagen UN Climate
Summit has made the EU wonder whether it should not set itself a
new target: reducing atmospheric GHG emissions by 30% as
early as by 2020 (so far 20% is the target). In Europe, Poland is
viewed as the brakeman of climatic adjustment - even though we
are only now learning how much all this can cost, and the total
amount including the fines for international obligations that can
hardly be met (Appendix) may be sky high.
Currently, the Polish economy is one of the largest emitters of
GHGs in Europe in terms of the ratio of CO2 emission to the
GDP. Every year, some 386m tons of CO2 are pumped into the
atmosphere from Poland. To generate $1.000 of GDP, 760 kg of
CO2 are emitted into the atmosphere. Compare this with: 290 kg
in France, and 400 kg of CO2 in Germany.
In 2006, some 90 m Mg of hard coal and approx. 60 m Mg of
lignite were mined in Poland. In 2030, it is planned to mine ca.
13.5 bn Mg of hard and lignite in the world, of which some 140 m
Mg in Poland. Our production will represent only 1 per cent of the
total global coal consumption. In the US, it is planned to build
hard coal fired system power plants with the total capacity of
255,000 MW by 2030. The proportion of electricity produced
from coal in Poland is 95% (vs. USA: 50%, Germany: 40%).

1.1. Projection
of Polish
energyenergy
demand
1.1.	
Projection
of Polish
2030 demand until 2030
x
x
x
x
x
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Annual growth of electricity demand: 4%
In 2007, the installed capacity was: 34,673 MW
Old units to be decommissioned by 2030 have the capacity of:
15,000 MW
By 2030, units should be installed with the capacity of:
45,000 MW
In 2030, the installed capacity should amount to: 65,000 MW

1.2.	Realistic
ability
to the
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1.2. Realistic ability
to meet
above
energy
above energy demand
demand
If all government projections actually materialise, by 2030 the
following can be achieved:
x approx. 3,000 MW of wind energy;
x between approx. 3,000 MW and 5,000 MW of nuclear energy;
x if lignite energy is not fully developed, only approx.
7,000 MW;
x if there are no investments into hard coal, only about
15,000 MW.
Poland will then be forced to buy electrical energy and hard
coal equivalent to approximately 50 m Mg a year.
A separate problem is the condition of Polish power transmission
lines.

1.3.		The
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1.3. The Government
is being
is being implemented by the
implemented
by
the
following
structures
following structures
x
x
x
x

x
x

x

x

Ministry of Science and Higher Education: Strategic R&D
Programme: Advanced Technologies for Energy Generation;
Ministry of Environment: National Programme for Geological
Carbon Dioxide Storage;
Ministry of Economy: Demonstration Programme: Clean
Energy Industry Based on Coal;
EU Flagship Program - ZEP Platform. Post-combustion and
pre-combustion technologies with the intention to develop the
CO2 storage part by 2015.
The best energy offering for Poland in the 21st century is
considered to consist of:
Developing the Legnica and Gubin-Mosty deposits which in
30-40 years’ time would support raising the production of
lignite in Poland to 100m-120m Mg per year and maintaining
it at that level for at least 100 years.
(Such a level of lignite production would ensure doubling the
current installed capacity of lignite-fired power plants to
15,000 or 20,000 MW).
Developing nuclear energy.

1.4.	The
disadvantages
the
1.4. The disadvantages
of theofso-called
best
so-called best offering and the
offering
and the
of developing
nuclear
option
of option
developing
nuclear
energyenergy
This so-called best offering does not account for the following
facts:
x Polish debt has risen during the last 20 years from $30 bn to
over $200 bn (PLN 740 bn);
x The development of lignite production up to the maximum
capacity takes some 18 years (Appendix).
x As a result of building open-pit mines, lunar landscapes
(Appendix) will be created, water relationships in the vicinity
will be upset, and the cost of reclaiming former pits are
comparable to the cost of developing open pit mines and the
power plant fired with this fuel in the first place.
x The unit CO2 emission of fossil fuel firing, in kg CO2/GJ, is
the greatest for lignite and amounts to 101.20 CO2/GJ
x (natural gas: 56.10, hard coal: 94.60, petroleum: 74.07).
x Worldwide data suggests that the cost of capturing and storing
CO2 makes it the most expensive method, as it amounts to
€38 per ton (which means that using this technology, Poland
would have to spend €14,668 bn).
x The above idea of developing lignite deposits would require
destroying some 50 localities and relocating 40,000
inhabitants of those areas, which means providing these
people with residences and jobs.
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1.5.	Shortcomings
the of
option
of
1.5. Shortcomings of theof
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nuclear power
An independent group of scientists has found that the global
resources of uranium ore will be exhausted in the second half of
this century. Even assuming that in the future we will mine
deposits of ores containing 0.01% of uranium, this will still not
save us from exhausting this fuel in late 2070s (“Auch uran wird
knapp”, Von Fred Winter, SONNEN ENERGIE, Ausgabe 1&2,
Jan./Feb. 2007, pp. 22-24).
The construction or any proposals for extending nuclear energy
generation based on a limited quantity of uranium ore are
pointless in the longer term, especially as the cost of constructing
a nuclear power plant is only recovered after 30-40 years.
The current annual consumption of nuclear fuel amounts to
67 kilotons globally, whereas the capacity of mines is around
42 kilotons (and the remaining shortage of 24 kilotons is covered
with uranium from the nuclear arsenals of the US and Russia).
This is the main reason why Germany is moving away from
nuclear power generation, even though it had spent an
astronomical amount of 6 billion German marks on this industry.
Nuclear power is also useless as a remedy for climate change. The
best proof of this is that France, even though it is the only country
in the world with such a huge concentration of nuclear power
(77.8% of all electricity generated), is still one of the main
emitters of GHGs.

2. General
assumptions
of the project
2.	
General
assumptions
of the
project
proposed
proposed
The project presented is a realistic, practicable idea for a substitute
to system power plants, consisting in the construction of combined heat
and power plants using renewable resources of geo-plutonic energy.
Humanity has used thermal energy obtained from the depths and
the surface of Earth for a long time. There are various methods of
obtaining geothermic energy and various uses for it. It represents an
endless, renewable source of energy coming from nuclear reactions in
the Earth’s nucleus, where the temperature reaches 6,000 Centigrade.
Mass production of electricity from the Earth’s heat, possible in
Iceland due to the volcanic nature of these resources and the shallow
depth at which they occur, was difficult in other countries due to the
high cost of drilling to greater depths. This barrier has been overcome
by us through using a special horizontal drilling technique. In order to
extract and collect the accumulated energy from the area of a large
thermal field, a modified shaft/drilling system (called a Super Daisy
System) equipped with a 3D grate of directional boreholes called JetStingers fitted with multi-functional heat exchangers is used. We are
also planning a different method of horizontal drilling (Figure 1).
The emission-free project of Geothermic Energy with only the
temperature of over 250ºC, from which we can obtain about 30 MPa of
pressure on the turbin With increased the depth the temperature and
heat transmissibility will be raised significantly , which can
resulted the yield even to 7-10 MWe (of electricity) from one
deep heat exchanger.
From the rock mass we can collect renewable resources of “dry”
ascending energy from the paleo heat flow coming from the great
atomic furnace - the magma.
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We are experienced in using the appropriate hydro-thermodynamic
theory and its applications which allows us to almost precisely forecast
and control the quantity of heat not exceeding 20% of the 100%
regeneration capability in the same time range. This means that we are
continuously extracting 1/5 of the capability of heat exchange in the
rock mass.
Jet Stringers - heat exchangers, several of them, are at the first level
(800-1,000 m) placed in a shaft with a steel lining, from which they
protrude at a predefined angle to reach the desired depth in the rock
mass. This technology allows us to achieve a thermo-active volume of
some 160 km3 and the active thermodynamic surface of some 340 km2.
Preliminary estimations show that the most practical total electrical
capacity with several Jet Stringers at the high temperature of could
reach 70-100 MWe, depending on the thermal conditions achieved.
The new generation SHD (Super Heavy Duty) drilling rig can drill
and line-up the SDS (the shaft) down to 1,000 m and then drill several
Jet Stingers at the rate of 6-10 m/h.In parallel, during the next year, the
plant of a ground-level combined heat & power plant with the capacity
of 70-100 MWe can be completed. The investment cost of 1 MWe is
around 1,700,000 €, and production cost is in the range of 0.02 € per
1 kWh.
The subsequent Power Plant(s) can be financed with income from
the sale of electricity for to-days price of 0.10 € per kWh.

3.	Future emerging
3. Future
emerging technologies for
technologies for energy
energy
applications
applications
The development of energy technologies is often impeded by
bottlenecks which require the development and application of basic
science and cross-cutting technologies. Also, real breakthroughs in
the energy sector come quite often from progress in basic materials
science that underpins energy technologies due to the radical upgrade
in the properties of the materials. This topic aims at ensuring a
genuine chance for ,,emerging ideas” to be funded. It is to provide
rewards for, high risk / high impact” science and to vigorously
promote multi - disciplinarity. Research for concrete implementation
should embrace a wide spectrum of radical novel technologies and
novel materials for energy applications should have tangible
objectives beyond ,,Increased Understanding” and be ahead of
conventional approaches, be highly novel, very ambitious, with an
orientation towards long - term innovation. Project should try
reaching a clearly defined scientific - engineering goal and/or proof of
concept of a new basic technology, which in either case has the
potential to open up new fields of enquire and lies well beyond what
is considered state of the art at international level. This European
Commission dream, at ,,Work Programme 2010, Theme 5, Energy” is
realistic in our conception
Comparison of the economic efficiency for electric energy
generation from renewable resources has been shown in Table 1
and 2.

4.	
Appendix
4. Appendix
Obligation scope
Energy Charter Treaty (1994)
Rules of energy industry development in accordance with the
market system and environmental requirements following the
sustainable development principle were defined.
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Table 1.
Comparison of the economic efficiency for electric energy generation from renewable resources
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Table 2.
Comparison of the economic efficiency for electric energy generation from renewable resources
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GEOTHERMAL HORIZONT

GEO-PLUTONIC HORIZONT
Fig. 1. Horizontal and semi-horizontal drilling
Second Sulphur Protocol (1994)
The total SO2 emissions should be cut to 2m tons by 2003 and to
1,398k tons by 2010.
Kyoto Protocol (1997)
Reducing CO2 emissions by 6% until 2012 against their level of
1998.
Second NOx Protocol
The total emissions of NOx should be brought down to 2m tons by
2003 and to 330k tons from 2010.

2003
2010
2012

Emissions (1000 tons)
SO2
NO2
454
254
426
251
353
239

6 priority areas concerning a strategy for sustainable,
competitive and secure energy.
x Green Paper (2006)
x Climate and Energy Package (2007)
x EU Concept 3x20

Reducing the emission of GHG in the UE by at least 20% by
2020 compared to 1990
x Raising the share of energy from renewable sources in the
EU’s energy balance by 20% by 2020
Reducing EU's energy consumption by 20% against the
projections for 2020.
x

Lignite coal proposal
2008-2010
Study activities - technical, economic, social and
environmental to achieve the appropriate agreements, the
financial engineering of the investment and its necessary social
acceptance.
x 2011-2014
Preparatory work, purchasing land, draining it, constructing
infrastructure.
x 2015-2021
Completing the access excavation.
x 2022-2026
Developing coal production to its full capacity.
x 2026-2065
Full-scale coal mining.
x
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