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ABSTRACT When providing development of new products a lot of different working methods are applied, with respect 
to the product technical severity, inventive steps and other specific aspects not only concerned the product 

alone, however concerned to its development environment, production and operational conditions as well. The paper 
deals with an important phase related to the product development, which follows after having completed the submission 
concerned to that solution, which is closely related to creation of its functional and design concept, while the product 
example is considered to be an anchoring system, which creates an integral part the Plasmabit subsystem. However, the 
subsystem creates an integral part of massive technical system applied for geothermal well boring purposes as well.   

INTRODUCTION 
The device denoted as Plasmabit is applied for geothermal 
bores and it should be able to operate in 10 kilometers under 
earth surface. However, high temperature (more than 400 °C) 
and high pressure (more the 100 Mega-Pascal) affect the ma-
terial properties and behavior of electronic devices as well. 
The Plasmabit device is considered to be an autonomous 
system having a set of appropriate elements, which provide 
its motional functionality. At present, no producers of those 
devices are known and no similar devices exist, which could 
be able to operate within so much drastic operational condi-
tions. Now days, the devices applied for geothermal boring 
purposes are able to operate within maximum depth of five 
kilometers and might be found in gas and oil industry. 

The Plasmabit device consists of several subsystems. Plasma-
tron is a subsystem having the principal functionality and pro-
vides rock or ground destruction. However, the subsystems, 
which provide motion and anchoring, control electronic and 
power systems together with systems for surface water deliv-
ery and distribution, play a role of great importance as well. 
This paper deals with Plasmabit anchoring subsystem con-
cept design, which is directly interconnected to kinematics 
system providing the boring Plasmabit motion.

Drafting
The Plasmabit subsystem and the Plasmabit system alone are 
considered to be a unique system. The concept preparation 
phase is the principle and decisive phase and determines de-
vice further development in a great deal (Pahl 2005). The task 
solution is closely related to preparation of appropriate vari-
ants, while the selection of physical principles is considered 
to be the first one accompanied by preparation kinematics 
structure definition of organ structure and a preparation of 
construction variants is considered to be the final step in the 
above-mentioned activities. However, an appropriate mor-
phological layout of possible solutions might be completed 
and the final solution might be designed with respect to ad-

equate criteria denoted as a reliable functionality and accept-
able implementation costs as well. 

Although, there are a lot of different problems at the begin-
ning of optimal solution finding, a set of perspective variants 
should be created and those variants, which are less or not 
suitable with respect to existing conditions should not be ac-
cepted (Čillík, 2001; Medvecký 2006).

Physical principles
A set of appropriate physical principles might be applied, 
when considering anchoring and movement mechanism:

Mechanical principles, they are suitable to be applied in the 
environment represented by high pressure and temperature 
and because of great force generation as well. An appropri-
ate power and energy shall be delivered from earth surface, 
in order to assure their optimal functionality. 

Hydraulic systems and principles are less suitable related to 
high pressure and force because of problems with tempera-
ture over 80 °C. On one hand, power or energy for function-
ality might be delivered from earth surface (over the boring) 
and transferred down with the use hydraulic principles. On 
the other hand electric power might be delivered from earth 
surface and transformed within Plasmabit system as well.

Pneumatic principles - are not suitable – a set of compres-
sion problems might be observed. As a result of that, those 
principles are not suitable for generation of great forces and 
because of changing temperature as well.

Electric principles – those principles might be applied, when 
mechanic or hydraulic principles are applied simultaneously. 
They are inevitable because of power or energy transport 
and performance generation, which is closely related to gen-
eration of motion and force. However, there are several prob-
lems with high temperature as well.
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Contact of anchoring system with borehole wall
There is an inevitable contact of anchoring system with 
boring wall because of force transfer, which is neces-
sary for repression of the system last and for the system 
motion and position too. In principle forces might be 
transferred via friction (Fig.1) and shape (Fig.2), (Žarnay, 
2011).

Figure 1: Friction is applied for Plasmabit last is transfer to 
boring walls

When providing force transfer via friction, the anchoring el-
ements lean against smooth boring wall. When looking at 
Fig.1, we can postulate, the force is great. 

When anchoring with the use of shape, the force is being 
lowered considerably, however the suitable shapes cannot 
be supposed in boring walls, they have to be created. The 
shapes might be created with the use of plasma, when bor-
ing a hole or that hole may be created with the use of anchor-
ing system alone. 

When providing force transfer via shape, the anchoring el-
ements lean against a set of created boring wall surface 
bumps. As a result of that, the force is much lower, ten times 
less, when comparing it via friction (when a contact surface 
bump a = 45°). A combination of the above-mentioned 
principles is recommended for practical purposes because 
of penetrating the contact elements into boring walls, when 
acting force is great and they will create shapes for catching 
the vertical forces.

Figure 2: Plasmabit last is being transferred to bore wall 
via shape

Mechanisms for contact between anchoring system and 
wall of the well
A lot of kinematics layouts together with different principles 
and anchoring mechanisms might be created based on our 
intuition.  They have to be stored in one complete file and 
compared with respect to pre-defined criteria. There might 
be created a lot of arrangements related to the above-men-
tioned mechanisms (see also Fig.3). However, they may be 
of mechanic and hydraulic and mechanic nature as well (see 
also Fig.4). In principle, there is no difference between an-
choring concepts based on friction and shapes too. However, 
the difference is in pressing force values, uplift size and solu-
tions related to contact details only.

The up rise with the use of pins, cylindrical segments, ex-
panding twiddle:

Rotating scent bags, deformation of material, arms leaning 
against the bore wall and etc.:
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Other principles of mechanisms related to bore wall pres-
sure:

Figure 3 Drafts of different mechanic friction anchoring 
principles related to kinematics systems in the borehole. 
(Žarnay, 2011, 2013)

1 – Plasmabit coating,

2 – Kinematics element

3 – Hydraulic piston 

4 – Direct hydro motor,

5 – Hydraulic circuit,

6 – Bore wall.

1 – Bore wall,

2 – Plasmabit coating

3 – Bore wall cavity

4 – Hydraulic piston,

5 – Hydraulic circuit.



202  X INDIAN JOURNAL OF APPLIED RESEARCH

Volume : 4 | Issue : 1  | Jan 2014 | ISSN - 2249-555XRESEARCH PAPER

REFERENCE [1] ČILLÍK, L. – ŽARNAY, M. 2001: Metodika konštruovania. ŽU – EDIS, Žilina 2001. 191 s. ISBN 80-7100-934-2 | [2] MEDVECKÝ, Š. et al. 2006: 
Konštruovanie 1, Vydavateľstvo ŽU EDIS, Žilina 2006, 630 s. ISBN 978-80-8070-640-91. | [3] MEDVECKÝ, Ľ. - ŽARNAY, M. - GAJDÁČ, I. - SOKOL, 

M. - MUDRÁK, J. – DRDOL, K. - KAMAS, P. 2012: Konštrukčný návrh funkčného vzoru pohybového systému plazmabitu. Štúdia k výskumnej správe KKČS-2012-139-
04, Žilina, 2012 | [4] PAHL, G. – BEITZ, W. – FELDHUSEN, J. – GROTE, K. H. 2005: Konstruktionslehre. Grundlagen erfolgreicher Productentwicklung. Methoden und 
Anwendung. Sringer-Verlag, Berlin 2005. 764 s. ISBN 3-540-22048-8 | [5] ŽARNAY, M. - MEDVECKÝ, Ľ. 2011: Návrh koncepcií pohybového a aretačného systému 
plazmabitu. Štúdia k výskumnej správe KKČS-2011-139-01. 2011. | [6] ŽARNAY, M. - MEDVECKÝ, Ľ. - SOKOL, M. - KAMAS, P. 2013: Systém pohybového systému 
plazmabitu. Základné informácie pre vývoj hydraulického a elektrického systému (výskumná správa), Žilina 2013 | [7] KAMAS, P. – DRDOL, K. 2013: Working cycle 
design of movement-anchoring mechanism in deep drilling, TRANSCOM 2013: 10-th European conference of young research and scientific workers: Žilina, June 
24-26, 2013, Slovak Republic. - Žilina: University of Žilina, - p. 161-164 ISBN 978-80-554-0695-4. | [8] ŽARNAY, M. – SOKOL, M. 2013: Experimentálne zariadenie 
pre skúšky funkčného vzoru pohybovo-aretačného systému plazmabitu = Experimental device for testing of the functional design of plazmabit movement-anchoring 
system / Technológ : časopis pre teóriu a prax mechanických technológií. - Roč. 5, č. 3 (2013), p. 71-76. - ISSN 1337-8996. | [9] BRUMERČÍK F. - BAŠŤOVANSKÝ R. - 
LUKÁČ M. 2010: Aplikácia expertných metód, analýz a simulácií pri inovácii technických systémov; Žilina, p. 20-82; ISBN 978-80-554-0267-3 | | 

1 – Plasmabit coating,

2 – Contact element pin,

3 – Swinging contact element,

4 – Hydraulic piston,

5 – Bore wall,

6 – Hydraulic circuit.

Figure 4 Drafts of different hydraulic and mechanic anchoring 
principles based on friction and shape of kinematics system 
in the bore

Conclusion
This is not a final phase of that development task, however 
the system 3D model is being created. A set of calculations, 
evaluations, selections of proposal, function and shape op-
timizing, specification of standardized and normalized ele-
ments, drawing documentation preparation, production and 

prototype modifications represent the subsequent steps of 
that development task. Those aspects are standing outside 
the paper and might become ideas or themes for further in-
dividual and complex contributions or papers.
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