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AHoTauis.

L cmamms micmums ananiz pisHux cucmem OIUCKABKO3AXUCHY, AKI GUKOPUCTHOBYIOMBCA 8 CYYACHUX OYOigenbHUX
KOHcmpykyiax. YV Hill po32na0aromsvcsi NPpUHYyunu ma Memooonocii, 3a0iAHi 6 NpOeKmy8auHi ma 6CMAHOGIEeHHI
eexmusnux cucmem OaUCKagrkosaxucmy. Y cmammi niOKpeciioemuscs GadCIUGICMb MAKUX CUCTEM OISl 3aXUCTY AK
cmpykmypHoi yinicnocmi 6ydisens, max i Oesnexu ii mewkanyis. OYiHeHO PU3UKU YPANXCEHHs OIUCKABKOI OOHO20 3
Kopnycié Binnuybko2o nayionanbHo2o mexHiuHo20 yHieepcumeny.

KoarouoBi ciioBa: eKkOHOMIYHA JOIIBHICTD, OJIMCKABKO3aXHCT, PU3UKHU MTONIKOKCHHS.

Abstract.

This article provides a comprehensive analysis of the various lightning protection systems employed in modern
building structures. It discusses the principles and methodologies involved in the design and installation of effective
lightning protection systems. The article highlights the importance of such systems in safeguarding both the structural
integrity of buildings and the safety of their occupants. The risks of lightning damage to one of the buildings of the
Vinnytsia National Technical University have been assessed.
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Introduction

Due to global climate change, thunderstorm activity has significantly increased in Ukraine. This has had a
negative impact on the operation of modern power supply systems, which today use a lot of electronic
control and communication equipment, computer and microprocessor technology. The protection of human
life is of particular importance. Therefore, in recent years, external and internal lightning protection systems
have become an integral part of any power supply system project.

This paper studies the risk accounting system on the example of the educational building of the Faculty of
Electric Power Engineering and Electromechanics (FEEEM) of Vinnytsia National Technical University
(VNTU) and finds out what threats may exist when lightning strikes a building or near it.

The purpose of the study is to analyze the available data characterizing the engineering design of the
building as a whole and determine what the risks of injury to people and damage to property may be. To
determine the cost-effectiveness of installing an external and internal lightning protection system.

Research results

We analyzed the possible losses from lightning damage to the FEEEM educational building, calculated
various types of damage risks, taking into account the location of lightning in an unprotected building. We
also compared certain types of risks and made conclusions about the feasibility of developing protection
measures for the most threatening components of these risks.

Such a study makes it possible to reduce the likelihood of lightning damage to dangerous levels through
the risk management mechanism [1, 2]. We have also made appropriate assessments of the economic
efficiency of the external and internal lightning protection system.

This paper shows that the main risk for a given building is the risk associated with death and injury (R1),
which is formed mainly through the components of physical damage of the building (RB) and fire or
explosion (RV). The risk of economic losses (R4) is additionally formed by the component of failure of
internal engineering systems RM (Table 1).



Table 1 shows that the implementation of the proposed protection methods will lead to a sharp reduction
in the RB, RV, and RM components, which in turn will increase the level of protection of people and
equipment from lightning damage, making the R1 risk less than the acceptable RT risk, as shown in Table 2.

It has also been shown that a significant reduction in risk R4, in terms of cost-effectiveness.

Implementation of the lightning protection system gives a significant positive result in the case when
lightning strikes an unprotected building.

Table 1 — R1 and R4 risk values for an unprotected building

Risks | Components For the building as a Risks | Components | For the building as a
whole as a whole, 107 whole as a whole, -107
R1 Ra 0,515 R4 Rs 11,16
Ry 0,045 Ry 87,14
Rs 20,794 Rwm 23,8
Ry 22,19 Rw 0,7
Total risk R1 = 43.54 >> Acceptable risk RT = 1 Total risk R4 =122.8

Table 2 — R1 and R4 risk values for a protected building

Risks | Components For the building as a Risks | Components | For the building as a
whole as a whole, <107 whole as a whole, <107

R1 Ra =0 R4 Rg 0,5

RU =0 RV 1,2

Rs 0,11 Rwm 0,4

RV 0,12 RW ~0
Total risk R1=0.23<RT =1 Total risk R4=2.1

Conclusions

In this paper, a number of studies and calculations have been carried out, which indicate the feasibility of
implementing a general lightning protection system for the building of the FEEEM of VNTU.
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