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Abstract: This paper presents a short review of the plasma 
technologies used in the commercial power industry. The most 
common thermal plasma sources for the pulverized coal burners 
and reactors used in solid fuel conversion processes are described. 
The authors’ own experience in the use of the plasma technique in 
energy applications is briefly presented. Proposals for the use of 
thermal plasma in the process of fuel conversion in pulverized-fuel 
power boilers, especially when operating at a lower technical 
minimum, are formulated. 
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1. INTRODUCTION 
 

Research on the application of plasma in technology 
began in the 19th century, but it significantly intensified 
towards the end of the last century. Recently there has been 
quite a lot of information about the use of plasma 
technologies in the production of energy from waste, 
biomass and coal [1-6]. 

Experimental and theoretical studies have shown that 
the use of plasma in energy production is a promising 
alternative to the conventional system as regards efficiency 
and environmental and economic considerations [4, 7-10]. 
Since plasma technology is used in the energy sector to 
produce energy from waste, biomass and even coal one can 
conclude that it is promoted in developed countries, e.g. 
European countries and the USA, and preferred in eastern 
countries, such as China, Kazakhstan and Russia (for coal 
gasification and coal combustion assistance in electric power 
plants [1, 2, 3, 5, 6]. 

It seems that the qualities of plasma technology argue 
for its increasingly common use in the commercial power 
industry. Plasma, being a more or less ionized gas, by many 
researchers is considered to be the fourth state of matter, 
despite the fact that macroscopically, regardless of its type, 
plasma is electrically neutral. In plasma technologies, plasma 
can be divided into three main types: high-temperature 
(equilibrium) plasma, occurring in, e.g., thermonuclear 
reactions, low-temperature (quasi-equilibrium, thermal) 
plasma, occurring, e.g. during a disruptive electrical 
discharge (electric arc), and nonthermal (non-equilibrium, 
cold) plasma characteristic of a partial electrical discharge  

(a corona, a discharge in a rarefied gas, a dielectric barrier 
discharge (DBD)) [11, 12]. Low-temperature plasma is used 
in most energy applications while nonthermal plasma is used 
in some atmosphere protection and chemical technologies 
[1-6. 13]. 

Thermal plasma is a strongly ionized high-temperature 
medium in which fast thermal decomposition of organic 
matter occurs. After the degassing products are cooled down, 
gaseous components (e.g. CO, CO2, CH4, C2H6, N2), liquid 
(condensing) components (e.g. water, alcohols, acids, 
aldehydes, tar) and solid components (carbon residue) are 
liberated. Plasma makes the mixture being converted more 
reactive as a result of the thermal dissociation of many 
gaseous products, yielding radicals (C, S, CN, OH, NH, CH, 
CH3...). Moreover, the decomposition products are ionized, 
whereby positive ions (C+, H+, N+, CO+, O+, Si+, K+ and 
other) and negative ions (O-, H-, N- and other) are produced, 
which facilitates the gassing/pyrolysis process [13, 14]. 

Intensive research on the use of thermal plasma in the 
combustion and gasification of municipal wastes (biomass 
and plastics), including hospital wastes, industrial wastes, 
especially hazardous organic chemical compounds (phenols, 
chlorinated biphenyls and dioxins – PCBs, PCDDs) has been 
conducted in recent years [14-19]. The aim of the current 
research in this field is to improve the effectiveness  
and quality of the thermal processing of wastes  
and consequently, to reduce the emission of dangerous 
gases, including greenhouse gases. The results of pilot 
studies indicate that the application of the plasma technique 
to the acquisition of liquid fuels from biomass and municipal 
wastes can be effective and safe for the environment  
[4, 16-19]. Also the rational and economical energy 
management aspects, stemming from the increase  
in the amount of generated wastes and from the increased 
energy demand, argue for the use of the plasma technique. 
Particularly worthwhile seems to be the use of the plasma 
techniques of gassing and pyrolysis instead of conventional 
combustion in the utilization of hazardous wastes.  
The synthesis gas generated in the process is a potential 
energy source, which considerably reduces the utilization 
costs. The high hydrogen content in the syngas is a further 
argument for the plasma gasification of refuse-derived fuels 
[4, 18]. 
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2. SOURCES OF PLASMA FOR ENERGY  

    APPLICATIONS 

 
As mentioned above, thermal plasma is particularly widely 
used in technology. The so-called plasma jets based  
on the arc discharge are commonly used as the source  
of plasma in conventional plasma reactors/burners.  
The electric arc arising between electrodes is generated  
in a direct (DC) or alternating (AC) electric field whose 
frequency is usually that of the mains (rarer elevated to a few 
kilohertz) [12, 13, 20, 24]. Figure 1 shows an arc plasmatron 
of PW type (a property of the Faculty of Mechanical and 
Power Engineering at Wrocław University of Science and 
Technology) with a special cylindrical design  
of its electrodes.  

 

 
 

Fig. 1 .Model and actual cavity plasmatron of PW type on test stand 
(operating power 12-28 KW) [4] 

 
The power of the arc plasmatrons described  

in [4, 9, 30-34] is in a range of 10-100 kW. Plasmatrons with 
a higher power of 100-500 kW are commercially available 
and their special versions can have power as high as 1 MW 
(trade offers of PlasmaAir AG and PyroGenesis Canada 
Inc.). 

Considering the development of power engineering, 
highly promising sources of thermal plasma for industrial 
uses are radio frequency (RF) plasma  generators and 
microwave plasma generators [4, 25-28]. The advantage  
of high-frequency plasma generators is the absence  
of discharge electrodes. The generated plasma has the 
character of a volumetric discharge, whereby the pulverized 
material can be thermally treated in the whole volume of the 
reaction zone. 

Hybrid reactors, combining the advantages  
of microwave plasma and induction plasma, deserve special 
attention. Such a reactor generates stable volumetric high-
temperature plasma owing to the cascade connection 
between the microwave part and the induction part. The idea 
of producing thermal gas plasma under atmospheric pressure 
is based on the generation of local microcharges (high-
temperature charges) within the volume of the gas by means 
of a concentrated microwave beam (with a frequency  
of, e.g., 2.45 GHz). Then from the microwave part the 
plasma channel (ionized gas) is directed into the zone  
of action of a high-frequency (≥ 100 kHz) field where it is 
stabilized and maintained thanks to electromagnetic 
induction (the induction part of the reactor). In the induction 
part  the stabilized plasma assumes the character of an 
electrodeless ring discharge.  

Figure 2 shows the principle of operation of the 
electrodeless high-frequency plasma reactor  (consisting of  
a microwave part and an induction part) [4].  

Figure 3 shows an electrodeless high-frequency plasma 
reactor (with indicated main components) with a plasma 
channel power of about 8 kW, generating volumetric thermal 
plasma (under atmospheric pressure) in its microwave part, 
which is then stabilized in the inductor action zone, installed 
in the Department of Boilers, Combustion and Energy 

Processes at the WUS&T Faculty of Mechanical and Power 
Engineering. 

 

 
 

Fig. 2. Idea of electrodeless high-frequency plasma reactor 
 

An electrodeless high-frequency plasma reactor of this 
design generates volumetric thermal plasma under 
atmospheric pressure. The material to be converted 
introduced into the reaction space partly constitutes  
a plasma-generating agent. Consequently, the fuel 
conversion proceeds dynamically. 

 

 
 

Fig. 3. Electrodeless plasma reactor and burning  
high-frequency plasma [4] 

 
In the authors’ opinion, the microwave plasma 

technology can prove very attractive in the future, 
considering that microwave radiation sources with a power 
of up to 100 kW are already commercially available and the 
results of tests show this technology to be suitable for the 
combustion of coal dust-air mixtures and the thermal 
utilization of wastes [ 1-5, 24-27]. 
 

3. PROPOSED APPLICATIONS OF THERMAL  

    PLASMA IN DOMESTIC ENERGY SECTORE 

 
Coal is still considered to be one of the main energy 
resources in Poland in the 21st century [29]. However, 
because of the EU’s current environmental policy the 
domestic energy sector must reduce the use of coal in the 
total energy production. Also the coal quality and energy 
efficiency indices and the requirements for reducing 
hazardous pollutants emission into the environment are 
constantly raised [29]. 
In some countries in order to improve coal combustion 
efficiency, plasma technology has begun to be used  
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in thermal power stations. The plasma-assisted coal dust 
combustion technology has been successfully tested on 27 
pulverized-fuel boilers in 16 combined heat and power 
plants located in Turkey, Russia, Kazakhstan, South Korea, 
the Ukraine, Slovakia, Mongolia and China. The data 
contained in the literature show the merits of  the plasma 
system, such as: quick light-up, easy and safe flame 
stabilization, high efficiency and reduced emission  [1, 2, 3, 
25, 27, 28]. The plasma gasification of coal, as efficient and 
environmentally friendly, is also mentioned as one of the 
most important and effective ways of converting coal into 
high-energy  gases (syngases) and useful chemicals  
[1, 7, 12]. Many authors propose to use the plasma technique 
to process the stream of carbon-rich wastes as an alternative 
to the conventional coal technologies [5, 6, 8, 10, 14, 18]. 
A study of the literature on the subject indicates that 
considering the trend towards the minimization of the 
negative effect on the environment, the plasma technique 
should be regarded as one of the major techniques which 
should be applied to assist the conventional coal combustion 
and gasification technologies used to produce electricity for 
the domestic power supply system. As mentioned above, 
technologies based on thermal plasma ensure a high-
temperature atmosphere with a large number of active 
radicals, which improves coal combustion efficiency while 
reducing or totally eliminating the demand for additional 
fuels (heating oils and/or gases) [1, 2, 3]. 
 
3.1. Use of thermal plasma for boiler start-up 

The Polish power industry is mainly based on steam 
power units with steam boilers. In order to start-up such  
a boiler from its cold state a start-up procedure aimed at 
warming up the combustion chamber and ensuring stable 
operating conditions for the upper burners needs to be 
carried out. Typically, the start-up is conducted with the use 
of auxiliary mazout burners. This way of starting up the 
boiler is arduous to the environment due to the high emission 
of heavy hydrocarbons and soot into the atmosphere.  
The use of mazout is also quite expensive [3, 9]. As the 
environmental protection standards become more rigorous,  
it seems very reasonable to look for a method alternative  
to the mazout start-up. Currently, in some of the power 
plants the mazout start-up and support installations are being 
replaced with gas installations. 

From the economic, energy and environmental points 
of view, it would be most advantageous to start-up boilers, 
using exclusively coal dust. But this is difficult when the 
boiler is cold since coal dust needs to be fed (e.g. from the 
boiler bunker), the ignition must be reliable and the 
operation of the pulverized-fuel burner must be stable. 
Therefore it is necessary to use an additional high-power 
ignition source sufficient to cover the loss of energy to the 
environment and to ensure the reliable ignition of the coal 
dust-air mixture. Plasma generators  (plasmatrons) mounted 
directly on coal dust burners can be used as such an ignition 
source. Analyses indicate that this solution can bring about  
a reduction in both the investment and operational costs and 
can reduce the boiler start-up environmental nuisance [1-5]. 
A literature survey shows that that currently variously 
advanced (laboratory, pilot and full industrial scale) plasma 
start-up installations are in operation in the world [1, 2, 3, 9, 
12, 25, 27, 28]. 

Also in Poland research (in which one of the co-authors 
took part) on the application of the plasma technique in the 
direct start-up of coal-dust power boilers has been carried 

out [9, 30-33]. It was conducted on the laboratory scale and 
the pilot scale on coal-dust boiler OP 130 in the Czechnica 
heat and power plant [9, 30-33]. Figure 4 shows  the results 
of the operation of the plasma coal dust burner during 
experiments conducted on the OP 130 boiler.  

 
Fig. 4. Plasma pulverized-fuel burner during combustion  

of coal dust-air mixture [34] 
 
The focus of the experiments was on the design and 

implementation of a boiler plasma start-up installation based 
on the air-fed cavity plasmatron. The operation of the plasma 
coal dust burner consisted in introducing a thermal plasma 
stream into the conduit in which a coal dust-air mixture 
flowed. Under the physicochemical action of the plasma on 
the coal dust the volatiles would be rapidly liberated, the 
particles would disintegrate and ignition would follow. As  
a result, a stable dusty flame was obtained. An important 
task was to ensure coal dust supply. The existing coal dust 
lighting-up burner (after a slight modification) was used  
as the plasma pulverized-fuel burner. 

The aim of the experiments was to verify the 
functioning of the plasma ignition installation and its 
components in real conditions, to check the coal dust 
ignition capability and to determine the characteristics of the 
plasma burner. Also the problem of electromagnetic 
compatibility was highly important for the correct and 
failure-free operation of the power unit’s automatic control 
and protection system [32, 33]. The test results showed that 
the plasmatron functioned correctly and properly interacted 
with the muffle coal dust burner. All the components of the 
plasma start-up installation functioned correctly and 
consistently with the assumptions. 

It should be noted that the trials were conducted on the 
working (hot) boiler. In order to more precisely examine the 
phenomena involved, to determine the stability of the boiler 
and to compare the start-up characteristics, trials must be 
carried out on the cold boiler. Only then it will be possible to 
verify whether the number of plasmatrons and their locations 
(depending mainly on the thermal output and type of the 
coal-dust boiler and the power of the plasmatrons)  
are proper. 
 
3.2. Conception of the use of thermal plasma for boiler  

      operation stabilization at lowered technical minimum 

Power unit flexibility and operation at a lowered 
technical minimum is currently one of the key issues  
for operational power services. In the “Power Units 200+ 
Programme” announced by the National Centre for Research 
Development, the flexible operation and operation at a 
lowered minimum of power units are important targets to be 
achieved 
(https://www.ncbr.gov.pl/fileadmin/user_upload/akutalnosci/
pl/5732/234_17_pu_regulamin_prowadzenia_postepowania.
pdf). 

Considering the technical constraints and the changing 
regulations concerning start-up times, power generating 
capacity increases and pollution emission, it seems that 
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thanks to the use of thermal plasma these (often conflicting) 
requirements for power units of class 200 can be satisfied. 
 
3.3. Cold start-up 

A survey of the literature on the subject and an analysis 
of the results of the research presented in [9, 30-34 and  
in P. Kobel’s PhD thesis] indicate that starting the boiler 
from cold through the use of thermal plasma and the primary 
fuel (coal dust) is possible. Therefore it can be concluded 
that it is also possible to stabilize boiler operation at  
a lowered technical minimum. In order to achieve this it is 
proposed first to install plasmatrons (thermal plasma 
sources) directly in the principal powdered fuel burners 
(after the latter have been slightly modified). Preliminary 
analyses show that in this case the plasmatron’s power 
should amount to about 10% of the powdered fuel burner. 
This is advantageous considering that the electric power  
of plasmatrons can be relatively low (up to about 100 kW) 
and one can use arc plasmatrons of one’s own design [4, 30-
34]. 

 
3.4. Making up for unit’s power shortage 

An important issue raised in the “Power Units 200+ 
Programme” is the rate at which the power unit gains power 
while satisfying the combustion quality and emission 
requirements specified in directive IPPC and standard BAT. 
It seems that a good solution here is to use a plasma 
installation equipped with high-power (500-3000 kW) 
plasmatrons (trade negotiations in this regard were 
conducted with PlasmaAir AG and PyroGenesis Canada 
Inc). 
 
3.5. Improving temperature distribution in boiler,  

       especially in second boiler pass 

When implementing operation plans for power units  
of class 200 at a lowered technical minimum  
(operation at ≤ 40% of the rated power), the temperature 
distribution in the boiler will be disturbed, especially in the 
second boiler pass. One of the ways of evening out the 
distribution of temperature in the boiler can be to use plasma 
burners to regulate the temperature of the primary  
and secondary steam (when underheated) by installing them 
in the primary and secondary steam superheating passes. 

 
3.6. Using plasma burners to reduce emission of harmful  

       gases 

By properly locating plasma burners and using them  
in boiler operation one can effectively reduce the emission 
 of such gases as: NOx, SOx, CO and CH4, and higher 
hydrocarbons, including dioxins. The synergic effect of the 
high temperature gradient, UV radiation emission and the 
production of active radicals (C, S, CN, OH, NH, CH, 
CH3...), positive ions (C+, H+, N+, CO+, O+, Si+, K+  
and other) and negative ions (O-, H-, N- and other), 
produced by thermal plasma contributes to a reduction in the 
emission of harmful gases. Moreover, catalytic substances, 
which in plasma conditions enhance the decomposition  
of harmful gas compounds, can be added to the plasma 
generating gases. Also steam can be a plasma generating gas, 
which can have an advantageous effect on the thermal 
conversion of the fuel, whereby ultimately total  
and complete fuel combustion at possibly the lowest 
emissions will be achieved. 
 
 

3.7. Using plasma burners to consume energy surpluses  

       produced by renewable energy sources 
As a result of the introduction of renewable energy sources 
(RES), especially wind turbines, into the EU’s and Poland’s 
electric power systems, instantaneous (fast-changing  
and with a local reach) energy surpluses occur in certain 
(sometimes difficult to predict) periods. Managing such 
energy often poses difficulties. In the authors’ opinion, the 
alternative here can be its consumption directly in plasma 
burners to ensure the flexible operation of power units, 
especially at a lowered technical minimum. This approach 
can also contribute to an improvement in the stability of the 
domestic electric power system. Moreover, this approach can 
be used in cross-border energy exchange clearing  
and settlement. 
 
4. CONCLUSION 

 
Summing up, the analysis of the research carried out by 

us and by other researchers [1-3, 27, 28, 30-34) has shown 
that the plasma technique used to start-up coal-dust boilers 
and stabilize their operation is relatively new and so there 
are no operational data on such solutions. There are many 
doubts and unknowns concerning, for instance, the 
operational reliability of plasma start-up/stabilizing burners 
and their lifetime. Nevertheless, the positive results of the 
experiments and the survey of the literature on the subject 
suggest that plasma technologies based on thermal plasma 
can be particularly useful in ensuring the flexible operation 
of power units, especially at a lowered technical minimum. 

This analysis shows that in Poland there is a lack of 
wider experience relating to the use of thermal plasma in 
power plant operation conditions. However, the results of the 
preliminary studies are promising. The steps taken by the 
authors to implement the plasma technique in the domestic 
energy sector should result in its commercial 
implementation. It seems that if the R&D work receives 
proper support and appropriate regulations are introduced, 
the implementation of plasma technologies can turn out to be 
an undertaking profitable for the energy sector. It should be 
noted that this research team has the necessary resources to 
conduct trials on laboratory combustion process testing 
installations equipped with arc plasmatrons and microwave 
volumetric thermal plasma reactors. It can also carry out 
specialist tests and analyses of  the zone downstream of the 
burners, including the chemical composition of the 
substrates and the products. Thus thanks to the available 
plasma installations and the advanced control and 
measurement apparatus one can carry out all kinds of 
simulations and analyses of the quality of plasma 
combustion/combustion assistance and to determine the 
energy balance of the process. 

Considering the above, several R&D tasks, including 
simulations of the thermal/flow processes taking place in the 
boiler during thermal plasma generation (first, laboratory 
tests on designed and built stands and then, on-site trials), 
should be carried out in order to unequivocally determine the 
usefulness of plasma technologies for the domestic energy 
sector. Helpful in this regard will be the research 
programmes launched by the National Centre for Research 
Development and the willingness of the energy sector  
to make energy facilities available for conducting relevant 
on-site trials. Once the trials are carried out, a technical-
economic analysis can be carried out to unequivocally 
determine the profitability of the use of the above 
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technologies, including the replacement of the currently used 
mazout burners with plasma burners for boiler start-up, 
combustion process stabilization (especially at a technical 
minimum) and fast making up for the power unit’s power 
shortages connected with the current demand. 
 

5. REFERENCES: 

 

1. Özge Yazicioğlu, YaĢar Katircioğlu T., Applications of 

Plasma Technology in Energy Sector, Kirklareli 
University Journal of Engineering and Science 3 (2017) 
pp. 18-44. 

2. Zhang Ke, Liu Lin, Hans-Christian Schröder and Feng 
Guoqing, Plasma ignition system for oil free power plant 

Zetes in Turkey and its advantages for the changed 

circumstance of energy market, VGB PowerTech 7/2017, 
pp. 77-81 (on-line http://www.lypower.com/WebEditor/ 
UploadFile/201791815494116.pdf).  

3. Karpenko E. I., Karpenko Yu. E., Messerle V. E., 
Ustimenko A. B., Use of plasma fuel systems at thermal 

power plants in Russia, Kazakhstan, China, and Turkey, 
High Energy Chemistry, May 2009, Volume 43, Issue 3, 
pp. 224-228. 

4. Maczka T., Technologia plazmowego zgazowania 

biomasy i odpadów organicznych dla wytwarzania paliw 

płynnych, Wydawnictwo Książkowe Instytutu 
Elektrotechniki, ISBN 978-83-61956-32-7, e-ISBN 978-
83-61956-33-4, Warsaw 2014. 

5. Pawlak-Kruczek H., Mączka T., Niedźwiecki Ł.., 2012, 
Przegląd i porównanie termicznych technologii utylizacji 

odpadów, Spalanie biomasy i paliw alternatywnych w 
energetyce i przemyśle cementowym: II Forum Paliw 
Alternatywnych, Złotniki Lubańskie, 19-22 September 
2012. 

6.  Young G.C., Municipal Solid Waste to Energy 

conversion processes. New Jersey: John Wiley & Sons 
Inc., 2010, ISBN 978-0-470-53967-5. 

7.  Blumberga A., Blumberga D., Pubule J., Romagnoli F., 
Cost-benefit analysis of plasma-based technologies, 
International Scientific Conference Environmental and 
Climate Technologies – CONECT 2014, Energy 
Procedia 72 (2015) pp. 170-174. 

8. Ducharme C., Technical and economic analysis of 

Plasma-assisted Waste-to-Energy processes, In partial 
fulfilment of requirements for M.S. Degree in Earth 
Resources Engineering, Department of Earth and 
Environmental Engineering, Fu Foundation of 
Engineering and Applied Science, Columbia University, 
September 2010. 

9. Bukowski P., Kobel P., Kordylewski W., Mączka T., Use 

of cavity plasmatron in pulverized coal muffle burner for 

start-up of a boiler, Rynek Energii 2010, No. 1, pp. 132-
136. 

10.  Ducharme C., Themelis N., Analysis of Thermal Plasma 

– Assisted Waste-to Energy Processes, Proceedings of 
the 18th Annual North American Waste-to-Energy 
Conference NAWTEC18 May 11-13, 2010, Orlando, 
Florida, USA, Copyright © 2010 by ASME. 

11. Huang H., Tang L., Treatment of organic waste using 

thermal plasma pyrolysis technology, Energy Conversion 
and Management 48, 2007, 1331-1337. 

12. Samal S., Thermal plasma technology: The prospective 

future in material processing, Journal of Cleaner 
Production 142 (2017), pp. 3131-3150. 

13. Bonizzoni G., Vassallo E., Plasma physics and 

technology; industrial applications, Vacuum 64; 2002, 
pp. 327-336,. 

14. Hiroshi Nishikawa, Masaaki Ibe, Manabu Tanaka, 
Tadashi Takemoto, Masao Ushio, 2006, Effect of DC 

steam plasma on gasifying carbonized waste, Vacuum 
80; pp. 1311-1315. 

15.  Luche Q Falcoz, Bastien T., Leninger J P, Arabic, 
Aubrey O., Khacef A., Cormier J M., J Lédé, Plasma 

Treatments and Biomass Gasification, IOP Conf. Series: 
Materials Science and Engineering 29, 2012. 

16. Rutberg G., Plasma pyrolysis of toxic waste, Plasma 
Phys. Control. Fusion 45, 2003; 957–969. 

17. Seok-Wan Kima, Hyun-Seo Parkb, Hyung-Jin Kim. 
2003: 100kW steam plasma process for treatment of 

PCBs (polychlorinated biphenyls) waste, Vacuum 70; 
59-66. 

18. Tendler M., Rutberg P., Oost G., 2005, Plasma based 

waste treatment and energy production, Plasma Phys. 
Control. Fusion 47, (2005) A219-A230.  

19. Abdulkarim B. I., Abu Hassan M. A., Ali A. M., Thermal 

Plasma Treatment of Municipal Solid Waste Incineration 

Residue: A Review, Asian Journal of Engineering and 
Technology, Volume 04 – Issue 05, October 2016, pp. 
92-101.óC.  

20. Tendero C., Tixier C., Tristant P., Demaison J., Leprince 
P., Atmospheric pressure plasmas: A review, 
Spectrochimica Acta Part B 61 (2006), pp. 2-30. 

21. Nicpoń A., Ozięmbłowski M., Mazurek B., Trziszka T., 
Mączka T., Wojciechowska-Smardz I. Influents of 

thermal and high voltage treatments on some functional 

properties of liquid whole eggs whit additives, European 
Symposium On The Quality of Eggs and Egg Products. 
19-23 September 1999 - Bologna, Italy, pp. 339-345. 

22. Mazurek B., Mączka T., Staroniewicz Z., Trziszka T., 
Wysokonapięciowa metoda pasteryzacji cieczy 

spożywczych, V Ogólnopolskie Seminarium, Inżynieria 
Wysokich Napięć, IW-2000, Poznań-Kiekrz, May 2000. 

23. Gajewski J.B., Mączka T., Nowak-Woźny D., Fleszyński 
J., Poźniak R., Some Hydrocarbon Derivative 

Compounds Decomposition Using the HV Impulse 

Discharges, Journal of Electrostatics 62  (2004) pp. 269-
275. 

24.  Szałatkiewicz J., Safety and Intelligent Control System 

for Plasmatron Application, Journal of KONES 
Powertrain and Transport, Vol. 24, No. 2 2017, pp. 247-
251. 

25.  Lester E., Kingman S., The effect of microwave pre-

heating on five different coals, Fuel 83 (2004) 1941-
1947. 

26.  Herdrich G, Auweter-Kurtz M., Inductively heated 

plasma sources for technical applications, Vacuum 80 
(2006) 1138-1143. 

27.  Li Wenjiao, Kefa Cenm Chuguang Zheng, Junhu Zhou, 
Xinyu Cao, Induction-heating ignition of pulverized coal 

stream, Fuel 83 (2004) pp. 2103-2107 
28.  Kanilo P.M., Kazantsev V.I., Rasyuk N.I., Schu¨nemann 

K., Vavriv D.M., Microwave plasma combustion of coal, 
Fuel 82 (2003) 187-193. 

29. Konkluzje Bat dla LCP. Trudny czas dla energetyki, 
https://www.kierunekenergetyka.pl/artykul,52028,konklu
zje-bat-dla-lcp-trudny-czas-dla-energetyki.html (on-line 
October 2018).  Kobel P., Kordylewski W., Mączka T., 
Kordas R., Milewicz M., Modrzejewski., Zastosowanie 

plazmotronu wnękowego w muflonowym palniku 



108                                                               Zeszyty Naukowe Wydziału Elektrotechniki i Automatyki PG, ISSN 2353-1290, Nr 63/2019 

pyłowym do rozruchu kotła energetycznego,: Aktualne 
problemy budowy i eksploatacji kotłów: Jubileuszowa 
Konferencja Kotłowa 2009 z okazji 60-lecia Fabryki 
Kotłów RAFAKO SA w Raciborzu, Szczyrk, 13-15 
października 2009, Prace Naukowe, Monografie, 
Konferencje – Politechnika Śląska. Instytut Maszyn i 
Urządzeń Energetycznych; z. 23, 2009, pp. 33-46. 

30.  Kobel P., Kordylewski W., Mączka T., Plasma-assisted 

kindling of pulverized coal fired boilers, XXI-st 
International Symposium on Combustion Processes, 
Międzyzdroje, Poland, 14-17 September 2010, Szczecin, 
Wydawnictwo Uczelniane Zachodniopomorskiego 
Uniwersytetu Technologicznego, 2010, pp. 33-34.  

31. Kordylewski W., Mączka T., Kordas R., Urządzenia 

rozruchowe plazmotronu dużej mocy. Przegląd 

Elektrotechniczny. 2009, R. 85, No. 10, pp. 116-119. 

32. Kordylewski W., Kobel P., Mączka T., Kordas R., 
Eliminacja zakłóceń elektromagnetycznych podczas 

plazmowego rozruchu kotłów, Rozdział w książce - 
Systemy, technologie i urządzenia energetyczne: praca 
zbiorowa. T. 1 / pod red. Jana Talera, Wydawnictwo 
Politechniki Krakowskiej, 2010. pp. 235-244. 

33. W. Kordylewski, P. Kobel, T. Mączka, P. Bukowski, 
Plazmowy rozruch i stabilizacja spalania w kotłach 

pyłowych, XII Międzynarodowa Konferencja Naukowo-
Techniczna: Forum Energetyków GRE 2010, Szczyrk, 
31 maja - 2 czerwca 2010, Zeszyty Naukowe - 
Politechnika Opolska - Elektryka z. 64  , Oficyna 
Wydawnicza Politechniki Opolskiej, 2010. 
 

 
 

PERSPEKTYWY ZASTOSOWANIA TECHNIKI PLAZMOWEJ  

W KRAJOWYM SEKTORZE ENERGETYCZNYM  
 

W niniejszym artykule przedstawiono, w oparciu o studia literaturowe, krótki przegląd technologii plazmowych 
stosowanych w energetyce zawodowej. Scharakteryzowano najczęściej stosowane źródła plazmy termicznej wykorzystywane 
w palnikach pyłowych i reaktorach stosowanych w procesach przetwarzania paliwa stałego. Krótko zaprezentowano 
doświadczenia własne z wykorzystania techniki plazmowej w zastosowaniach energetycznych. Przedstawiono propozycje 
wykorzystania plazmy termicznej w cyklu technologicznym przetwarzania paliwa w pyłowych kotłach energetycznych  
ze szczególnym uwzględnieniem ich pracy przy obniżonym minimum technicznym.  

Z przeprowadzonej analizy wynika, że w kraju brak jest szerszych doświadczeń z wykorzystania plazmy termicznej  
w warunkach ruchu obiektu. Na podstawie analizy wstępnie wykonanych badań, można uznać takie zastosowanie plazmy  
za korzystne przede wszystkim ze względu na stabilność płomienia oraz regulacyjność palnika. Realizacja podjętych przez 
autorów działań na rzecz wdrożenia techniki plazmowej do krajowego sektora energetycznego powinny zaowocować jej 
komercyjnym wdrożeniem. Przy odpowiednim wsparciu prac badawczych i rozwojowych, w szerokim zakresie w tym 
legislacyjnym, wdrożenie technologii plazmowych może stać się inwestycjami rentownymi dla sektora energetycznego.  
 

Keywords: plazma termiczna, reaktor/palnik plazmowy, rozruch plazmowy, minimum techniczne. 
 
 
 
 


