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SUMMARIES

Śliwa T., Kowalski T., Stryczek S., Wiśniowski D., Bieda A., Piwowarczyk S., Beszłej J., 
Naklicki M., Sapińska-Śliwa A.: The impact of graphite impact on the thermal conduc-
tivity of the solidified grout • AGH Drilling, Oil, Gas 2017 • Vol. 34 • No. 4

The fast development of low-temperature geothermal energy affects the search for newer and newer solutions and 
materials used in the construction of borehole heat exchangers. One of the most important factors affecting the cor-
rect operation of heat pump systems with borehole heat exchangers is appropriately selected solidified grout. Solid-
ifies grout has to be characterized by the highest thermal conductivity and good sealing borehole heat exchangers. 
The paper will present the impact of graphite on the thermal conductivity of solidified grout.
Keywords: graphite, thermal conductivity, geothermal energy

Wojnar A., Rybicki Cz.: Analysis of work conditions in Bóbrka–Rogi field in over 
100 years’ history of exploitation • AGH Drilling, Oil, Gas 2017 • Vol. 34 • No. 4
The Bóbrka – Rogi oil reservoir belongs  to oldest reservoirs in Poland. The handmade well named Franek was 
created by Ignacy Lukasiewicz in 1853. It is  currently the object about the historic museum. The  accumulation 
appears in the anticline structure  of the Bóbrka fold. As result of study of geological data, this fold has four second-
ary structures forming separate longitudinal blocks. Moreover transverse dislocations cross the Bóbrka structure on 
the row of separate deposits. Oil appears in four levels of Ciężkowice sandstones and in layers of the “czarnorzecki” 
sandstone. The level of the first Ciężkowice sandstone contains oil on the east from the Wietrznianka fault, II level of 
the Ciężkowice sandstone is oil-bearing within the Wietrznianka fault on the west, up to the Rogi fault on the east., 
III level of the Ciężkowice sandstone is oil-bearing from the Rogi fault on the east to the Bóbrka fault and partly 
outside it on the west, IV level of the Ciężkowice sandstone contains oil-bearing horizontals to the west from this 
block to the fault of the TPS mine. The sandstone Czarnorzecki contains oil-bearing horizontal to the west from the 
fault of the Jasiołka river.
The reservoir belongs to the stratified type in the anticline structure it is shielded lithologically and partly tectonical-
ly by dislocations or overthrusts. As it gets out of data of geologically of deposit since the discovery of the deposit 
one got out of him above 1 200 thousand t of oil and 190 million nm3 gas. The surface of the mining district carries 
out approx. 2.5  km2. Authors on the basis archival data made the analysis the previous exploitation this reservoir and 
the evaluation of perspectives of his continued existence with the regard of the possible revitalization of the wells.
Keywords: oil, gas, water, Silesian unit, Carpathians flish, Foothills, Medially Beskid, anticline of Bóbrka

Mikołajczak E., Kosowski P., Stopa J., Wartak J.: Analysis and selection of CO2 sources for 
CCS-EOR projects in oil fields clusters in Poland • AGH Drilling, Oil, Gas 2017 • Vol. 34 
• No. 4
Article contains detailed analysis and preliminary selection of potential CO2 emitters, who could be suppliers of gas 
for CCS-EOR projects in oil fields clusters in Poland. The idea of CO2 injection into clusters arises from the fact 
that oil reservoirs in Poland are relatively small, but very often located close together. Grouping reservoirs allows 
the potential storage capacity to increase significantly and improves economic indicators. In addition, CCS-EOR 
projects combine CO2 storage (CCS) with an increase in production from mature oil fields (EOR). The analysis 
was performed using a database of carbon dioxide emitters in Poland, which was created by the National Centre 
for Emissions Management. This database contains a list of all registered producers of CO2 with annual emissions 
exceeding 1 Mg. On this basis, potential sources of CO2 for previously selected four clusters of oil reservoirs were 
chosen.
Keywords: CCS, EOR, CO2, oil field, cluster, emitters selection
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Złotkowski A., Druzgała A., Zeljaś D.: Analysis of the energy transfer between pipes of 
U-type borehole heat exchanger • AGH Drilling, Oil, Gas 2017 • Vol. 34 • No. 4
Use of low-temperature energy accumulated in the ground for heating buildings requires the borehole heat exchang-
ers. The amount of heat exchanged (by the heat exchanger with the urethane) depends on the construction material 
parameters used to make the exchanger. One of the problems with the efficiency of the heat exchanger is the amount 
of heat transferred between the borehole pipes. This phenomenon can be described using numerical simulations or 
by studying a laboratory model. This article shows the results of laboratory measurements of the heat flux permeat-
ing between the pipes of the heat exchanger.
Keywords: heat pumps, borehole heat exchanger, heat flux

Złotkowski A., Druzgała A.: Determining the actual temperature of the side of a borehole 
heat exchanger • AGH Drilling, Oil, Gas 2017 • Vol. 34 • No. 4
Borehole heat exchangers (BHE) are made as hydraulic systems consolidated by cement slurry in boreholes. They mediate 
in heat exchange between the receiver on the surface (heat pump), and the reservoir of thermal energy (rock mass). In the 
analytical description of temperature changes accompanying energy download and return to the rock mass, the tempera-
ture of the entire borehole heat exchanger is assumed to be the same. In fact, the exchanger temperature changes both in the 
vertical and horizontal cross-sectional view of the exchanger. Accordingly, the temperature of the interface of the hardened 
cement slurry and the rock mass differs from the one which was adopted for design calculations.
The article shows the differences between the theoretical and actual state, when the temperature was measured 
with a thermal imaging camera. It also includes suggestions regarding the mathematical description of temperature 
changes on the side surface of the heat exchanger. Measurements were made by a model of a BHE equipped with 
a single U-tube.
Keywords: borehole heat exchangers, cement slurry

Maruta M., Kułynycz V.: Remarks on the possibility of applying the mercury porosimetry 
method in petrophysical studies of rocks • AGH Drilling, Oil, Gas 2017 • Vol. 34 • No. 4
Rock pore space is a rock mass composed of a large number of irregularly arranged and shaped pores. The diameter 
of the pores and their distribution and tortuosity determine the possibility of collecting and conducting reservoir 
fluids (Oil, Natural Gas and Saline water). Characterization of the pore space is intended to determine the distribu-
tion and size of the cavities in the rock. The characteristics of the study is based on parameters such as porosity and 
permeability and upon which the petrophysical static model is built. 
The article discusses methods of mercury porosimetry from the aspect of the exploration of the pore space of res-
ervoir rocks for hydrocarbons. The research results of the petrophysical parameters of samples similar to typical 
reservoir rocks and unconventional rocks were presented. The results of capillary pressure tests in graphic form for 
six samples of the Inoceramian sandstone of the Skole unit were also given. 
The results of the petrophysical studies show the limitations of the use of the mercury porosimetry method in 
investigations of low reservoir parameters. Therefore, the authors  have identified the next stage of research as 
exploring the application of the helium porosimetry method due to the chemical neutrality of helium and its small 
particle size.
Keywords: Outer Carpathians, mercury porosimetry, Inoceramian sandstones, petrophysical studies, hydrocarbons

Zіаjа J., Mоwczаn W.: The develоpment оf a sensоr system fоr mоnіtоrіng the dіsplace-
ment оf hоrіzоntal laterals іn Radіal Drіllіng Technоlоgy • AGH Drilling, Oil, Gas 2017 
• Vol. 34 • No. 4
Radіal drіllіng technоlоgy was develоped by Rad Tech Іnternatіоnal Іnc., an Amerіcan cоmpany set up by Henk 
Jelsma, іts permanent head and the technоlоgy patent hоlder. Fіrst іntrоduced іn the Americas, radіal drіllіng 
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technоlоgy acquіred wіde recоgnіtіоn іn the USA and Cоlоmbіa and later fоund applіcatіоns іn Canada, Bоlіvіa, 
Argentіna, Chіle and the Mіddle East. Іn general, thіs technоlоgy іs aіmed at extendіng and іmprоvіng draіnage 
areas іn prоductіve fоrmatіоns. Оther applіcatіоns оf radіal drіllіng іnclude the creatіоn оf specіfіcally dіrected 
іnjectіоn channels and explоratіоn actіvіtіes. Perfоrmance testіng оf these shоrt radіus laterals has nоt been ade-
quately studіed and sіgnіfіcant questіоns remaіn abоut hоw well these technоlоgіes can delіver оn their prоmіses. 
The maіn оbjectіve оf the paper іs tо sum up prevіоus experіence іn develоpіng a system fоr mоnіtоrіng the 
dіsplacement оf hоrіzоntal laterals and wells, and examining a prospective new technоlоgy whіch can іncrease 
the effіcіency оf radіal drіllіng.
Keywоrds: hydraulіc system, deflectоr shоe, sensоr develоpment, оptіcal fіber sensоr 

Apostol R., Kowalski R., Liszka K., Łaciak M., Oliinyk A., Szurlej A.: Analysis of the par-
ticipation of various components in natural gas transport • AGH Drilling, Oil, Gas 2017 
• Vol. 34 • No. 4
Natural gas is a mixture of hydrocarbons with combustible methane as the main component, the content of which 
usually exceeds 90%. Among the remaining components of natural gas are ethane, propane, butane, nitrogen, 
carbon dioxide and sulfur compounds. Helium can be also found in some natural gas fields. The composition 
of natural gas depends on, e.g.  the field from which the gas comes, and also way in which it is transported, i.e. 
pipelines, LNG technology. The quality of natural gas is regulated by respective standards. Gas transmission 
pipelines are the most popular and dominant method of gas transport on the international gas market, though LNG 
technology has recently started to play an increasingly prominent role. The intensive development of renewable 
energy sources is accompanied by the development of the Power to gas technology – the electric energy excess 
is used for the hydrogen production, which can be directed to the existing natural gas network and such a mixture 
of natural gas and nitrogen is transmitted. At present, transmission pipelines for nitride natural gas Ls and Lw 
exist in Poland.  The aim of this paper is to analyze the influence of natural gas admixtures on the operational 
parameters of transmission pipelines.
Keywords: natural gas, transmission pipelines, natural gas composition, contamination of natural gas

Macuda J., Styrkowiec E.: The influence of borehole design on the production and effi-
ciency parameters of wells intaking Quaternary waters in the south of Łódź  • AGH 
Drilling, Oil, Gas 2017 • Vol. 34 • No. 4
Quaternary wellbores are very liable to rapid drops of hydraulic efficiency mainly caused by clogging processes 
and the corrosion of the wellbore structure. The presence of such processes and their intensity largely depend on the 
hydrogeochemical conditions of the intaken aquifer and also the production rate and extraction method of a given 
wellbore. Among the major factors slowing down the hydraulic intensity are a correctly designed well, especially the 
properly selected type and design of the filter. A well designed wellbore filter should have low hydraulic resistance 
of the inflowing water and be resistant to clogging and corrosion in the given hydrochemical conditions. This allows 
for long and failure-free extraction of large high-production wells. 
The results of analyses of the effect of intake wellbore design on its hydraulic efficiency are presented in the paper. 
The intake wells producing Quaternary waters for waterworks in the southern part of Łódź were analyzed.
Keywords: wellbore, wellbore design, technical condition of wellbore, hydraulic efficiency, technical diagnostics

Macuda J., Łukańko Ł., Hendel J.: The multicriteria method for selecting rigs for drilling 
gas wells from post-mining gobs • AGH Drilling, Oil, Gas 2017 • Vol. 34 • No. 4
During drilling wellbores from the surface to recover methane from post-extraction gobs, attention should be paid 
to using appropriate rigs. Rigs with optimum technological parameters, adjusted to the geological setting, design of 
wellbore and technology of drilling, allow for high drilling rates and a considerably lower cost of realization to be 
obtained. The rig to be used for drilling production wells can be correctly selected using the multicriteria optimiza-
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tion method with synthetic evaluation measure of its technological parameters. For this purpose, the technological 
parameters of rigs available on the Polish market for the realization of normal diameter wells with percussion-rotary 
method to a depth of 500 m and 1000 m were reviewed. Taking into account the geological build of the Upper Sile-
sian area and the design of the producing well used for the production of methane from past-extraction gobs, eight 
evaluation criteria and their weights (W) were selected. On this basis the technical parameters of rigs to be used for 
drilling wells to a depth of 500 m and 1000 m were reviewed with the multicriteria method. This created the basis 
for selecting dedicated rigs with optimum technological parameters for drilling normal diameter wells to a depth of 
500 m and 1000 m.  
Keywords: rig, selecting rigs, multicriteria method, coal mine methane, gas wells, percussion-rotary method, down-
hole hammers

Macuda J., Łukańko Ł., Hendel J.: Analysis of the acoustic climate during the drilling of 
gas wells in post-mining areas • AGH Drilling, Oil, Gas 2017 • Vol. 34 • No. 4
Coal mine methane from post extraction coal gobs is most efficiently produced with drilling wells realized from 
the surface. In Polish conditions, such wells are most frequently drilled in highly urbanized areas and residential 
quarters. The drilling of such wells creates the hazard of exceeding admissible noise levels in the areas requiring 
acoustic protection during the day and night. Therefore it is very important to assess the level of noise emitted by the 
rig and to establish the isophones 45 dB and 55 dB for various field conditions. With such information, the location 
of the rig can be properly selected at the stage of well design. 
The level of noise emitted in the environment during the drilling of experimental gas well Wieczorek-AGH-1, 
was established on the basis of noise analyses performed within the well pad area and its closest vicinity with the 
reference method, described in the Regulation of the Environment Minister of 30 October 2014 concerning the 
requirements of the analyses of emissions and the quantity of water consumption (Official Journal of 2014, item 
1542), hereinafter called the Regulation.  
Keywords: coal mine methane, post-mining area, experimental gas well, coal gobs, noise, noise emission from rig, 
noise measurement

Bujok P., Klempa M., Pospíšil P., Rado R., Porzer M., Ryba J., Bláha M., Poláček A.: Analy-
sis of the hazards of the BAZALY football stadium in Ostrava in terms of environmen-
tal impact • AGH Drilling, Oil, Gas 2017 • Vol. 34 • No. 4
The term ‘geohazard’ is used to describe the natural and anthropogenic phenomena and processes taking place in 
the natural environment in the context of their negative influence on natural environment, including the geological 
one. The degree of geohazard is frequently evaluated on the basis of catalogued descriptions (activity of natural 
environment and human impact), which help identify particular hazards and ascribe them their value. According 
to Czech standards, 45 geohazards have been classified and described in detail in view of: geological knowledge, 
origin and way in which the hazard was evoked, geographical range, time, associated processes, social aspect and 
monitoring methods. 
Research works were conducted in a football stadium located in an area of underground hard coal extraction and sur-
face production of raw minerals. The BAZALY stadium, where FC Banik Ostrava played its matches, is located in 
Ostrava in an area of former mining fields of Silesian Ostrava. These coal mines were closed in the 1990s, but even 
so they still create environmental hazards. The paper is devoted to research works and risk analysis of the environ-
mental impact of mining activities, old workings and liquidated mines in terms of geohazard. The basic geohazard 
in the stadium area is methane migration from tectonically disturbed rock mass, also caused by incorrectly closed 
workings. Another hazard is associated with the increasing mining damage, i.e. tectonic movements, subsidence, 
local sinkholes, lowering groundwater level etc. 
Keywords: geohazard, natural environment geohazard, mining fields of Silesia, methane migration, impact of liqui-
dated mines on natural environment, concentrations of semimetals and heavy metals, methane and carbon dioxide 
surface screening, ERT method, GPR method, monitoring boreholes, hydrogeological monitoring boreholes, drill-
ing technology



Kremieniewski M., Rzepka M., Stryczek S., Wiśniowski R.: The influence of anti-sedimen-
tation agents on the technological parameters of cement slurry • AGH Drilling, Oil, Gas 
2017 • Vol. 34 • No. 4
Recently, the intensifying development of shale drilling has contributed to the more numerous realization of direc-
tional and horizontal boreholes. Moreover, such boreholes are more advantageous as they provide about 4 times 
higher production than in their vertical counterparts, give access to poorly drained areas, or production of already 
developed reservoir, where only a new borehole has to be introduced to the network. It should be stressed that the 
sealing of the casing columns is a challenge because of the restrictions set before drilling fluids used for sealing 
horizontal boreholes. Slurries play a special role while sealing horizontal boreholes and therefore their technological 
parameters and density should be adjusted to the geological-reservoir conditions. At the stage of designing slurries 
for sealing horizontal boreholes, the most important parameters are: sedimentation stability, zero water settling water 
settling and low filtration. Meeting these requirements was possible by selecting proper admixtures and additives, 
which in turn, is a guarantee of the uniform and homogeneous structure of fresh and hardened cement slurry. Thus 
formed cement sheath of bounded slurry should be impervious to gas and have good mechanical properties over the 
length of the sealing without any trends of anisotropy of the medium in particular points. Modification and designing 
specialist recipes for definite technological conditions lie, among others, in choosing proper slurry additives and 
admixtures. However, obtaining appropriate parameters for given conditions may be connected with a change of 
other parameters deciding about the efficiency of the sealing of a given horizon. Therefore while working out a new 
recipe for a slurry, the designer should account for the analytical results and influence of the applied agents on all of 
the parameters of slurry. This is the subject matter of the paper.
Keywords: sealing slurries, rheological properties, rheological models, superplastifiers, cement slurries

Zabrzeski Ł., Janusz P., Liszka K., Łaciak M., Szurlej  A.: The effect of hydrogen transport-
ed through a gas pipeline on the functioning of gas compression station work • AGH 
Drilling, Oil, Gas 2017 • Vol. 34 • No. 4
The production of hydrogen based on excess electricity and transporting it by pipeline as a mixture with natural gas 
may be an excellent completion of an energy system. When dealing with gas transmission over long distances, gas 
compression stations become an integral part of the natural gas grid, providing desired pressure of this source of 
power in pipes. In this paper the effect that hydrogen admixture has on the main parameters of the operation of gas 
compression stations was described.
Keywords: natural gas pipeline, natural gas, hydrogen, gas compression stations


