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APPLICATION OF FUZZY LOGIC IN PROBLEMSOF RISK ASSESSMENT

ALENA HALYNSKAYA, OKSANA GOLUBEVA
Polotsk State University, Novopolotsk, Belarus

The paperdiscusses the use of fuzzy logic in thielgmns of risk assessment in economics and IT.dBase
on fuzzy logic method of occupational risk assesscunsiders.

The basics of fuzzy logic were formula tedby faméuserican mathematician Lotfi A. Zadeh attheend
of 1960s. The paper "Fuzzy Sets"waspublishediniféte "Information and Control". It laid the fourtdms
for modeling human intellectual activity and becartte reference point for the development of new
mathematical theory [1]. Zadeh gave the name ferrbw field of science — "fuzzy logic" (fuzzy — weyg
uncertain). However, this theory was not put to usél the mid-1970s, when Ibrahim Mamdanidesigéd
fuzzy controller for a steam engine [1]. Since thierzzy logic is widely use in control problems.pEsially
widespread fuzzy logic typical for Japan, where wwld's leading companies are exploring and usirzgy
logic to design more commonsense instruments, dedad systems management.

Fuzzy logic manipulates such vague concepts aslxcaetlose», «fast», etc., inherent in human thigki
The notion of fuzziness refers to classes in whiige are different scales of toiletries, interragelbetween full
membership and belonging to this class of objedjtslf other words, a fuzzy set is a class of disjéc which
there is no sharp boundary between those objegtsth in this class, and those that it does rodddie.

On the basis of fuzzy inference were obtained sgha large number of problems of analysis and abafr
power systems [3], and process plants: chemicatamsa electric motors, welding processes, instatia for water
purification, cooling units, fans and air condigos, heaters, rechargeable units, communicatioensyg$4], transport.

Based on its instruments fuzzy logic has receitsedpplication in expert systems, including conpralblems
and risk assessment. In the early 1990s a heatthgament system applied for large firms in Japha.flizzy system
diagnoses the health of patients and draw up paised plans to help them prevent disease andistay

The use of the theory of fuzzy sets expandsto problof management and risk assessment, decision
support. Widespread fuzzy set theory gets in tlim@mic sphere. For example, in [5] provides a caispa of
methods and models for risk analysis of bankrupfocording to the results of the comparative analyise
most highly accurate prediction of bankruptcy ofeeprises Mamdani (90%) and Tsukamoto (88%)models
showed, followed by fuzzy multiple Nedosekin's nah(80%) and finally, the worst performance preaditt
accuracy has a classic method Altman’sdiscriminanalysis (73%). In a paper [6] also conducted a
comprehensive evaluation of the risk of bankrugimsporations based on fuzzy descriptions.

Paper [7] devoted to the application of fuzzy kebty to analysis of investments in the securiti@sket.
The questions assess the risk of bankruptcy ofidbger, the project risk of direct investment, tisk of
investments in stocks, bonds, options, and combimathereof. The paper presents a technique $arsasg the
investment attractiveness of the shares. Suggéstéite author an independent theory of risk assessmsing
fuzzy sets formed the basis of a number of softywaoelucts developed by Russian companies. In BLte of
fuzzy logic in assessing investment risks.
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A new approach to the description of informatioskrbased on fuzzy sets and fuzzy semantic networks
presents in paper [9]. Application of this methodswhe basis of a software decision support syshemn
performs some of the functions of the expert infiblel of information security.

The theory of fuzzy sets is actively used to asss&s in the economy, information technology, and
existing studies demonstrate the effectivenessuoh snethods. On the other hand, there are mangrelift
approachesin the assessment of occupational viglish are not very flexible and are often very idifft to use.
Fuzzy set theory provides convenient tools for iggtibns in which an important role have expert\kleulge.
Because of these reasons, it is possible to ugg et theory to evaluate occupational risks.

Currently, assessment of occupational risks isrgooitant task, which is a quality solution with afehe key
areas in order to reduce accidents and occupati@eases in the enterprise. Determining the Evetcupational risk
allows developing risk management measures to mrexposure of occupational hazards to the hemployees.
That is, at the moment this method is regardedrasca more effective alternative to incident reggon

The level of occupational exposure is influencedsiigh factors as the state of injury, occupational
diseases and conditions in the workplace, whicheapressed in quantitative and qualitative formp&mweling
on the level of risk in the workplace, there argaia requirements to respond. The level of riskxpressed in a
qualitative way, such as "acceptable risk". Thainput data are quantitative or qualitative datad output data
risk assessment methods should be qualitative rdetation of the level of risk at the workplace. $he
qualitative variables operates fuzzy set theonjictviconfirms the possibility of its applicationtinis case.

Currently, there are several algorithms for fuzzfeience, the most famous of which are the algmsth
Mamdani Tsukamoto, Sugeno and Larsen [10]. The emsimon is Mamdani fuzzy inference algorithm. This
algorithminclude following steps: forming the basé fuzzy inference rules, fuzzification of the irpu
parameters, aggregation, intensification sub-ctin fuzzy production rules, defuzzification. Mooften
than not fuzzy systems glean their rules from etspeExpert determines linguistic variables and dbts
membership function for each linguistic variablenie Aggregation is a definition the degree of tratmditions
for each of the fuzzy inference system rules. Nexdetermination degree of truth each of the casichs of
fuzzy rules. Finally, defuzzification is performading the method of the center of gravity.

Occupational risk assessment methodology usingikeified fuzzy inference was presented in [11js Th
methodology has been implemented as a softwardcatiph "Calculator occupational hazards". The igppbn
determines the impact of occupational risk occopati hazard, occupational hazard and occupatidsialof the
combined impact of harmful factors. Imprint apgiica were compared with the results of model -b&sedronment
fuzzy TECH identical sets of input data. In genetad results were similar in values.

Obviously, the most difficult step is the formatiohthe rule base and the determination of memligrsh
functions for linguistic variables, as at this athe determining factor is the knowledge expérb \werforms
these actions. That is the quality of the entirelehds largely dependent on the professional lexpkrt.

Based on the application of fuzzy set theory todhsessment of risks in the economy and information
technology was determined the possibility of applythis theory to the evaluation of occupationatdnes
which are caused by health and safety hazardsr&tplace. On the basis of methodology for asseg$iadevel
of occupational risk was developed application tQktor occupational hazards", the realization bicl is not
a difficult task. Such an application can be usedhe enterprise as a result of its work to astesdevel of
occupational risk. It can be concluded that theliegiion of fuzzy sets theory is a promising direntto
improve methodology for assessing occupationalrdsza
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AN APPROXIMATE METHOD OF DETERMINING THE COEFFICIENT
OF VOLTAGE HARMONIC DISTORTION

ULADZISLAU BAZEHSKI, ALIAKSANDR VIARSHININ
Polotsk State University, Belarus

This article is devoted to investigations of diéier methods of determining the coefficient of gata
harmonic distortion. The paper contains approximabgression for the calculation of the coefficiaft
harmonic distortion of the voltage according to teetimony of voltmeters and tasks for its furtmetrological
studies and checking.

One of the important tasks of modern electric powdo control and maintain the quality of eledtsic
(SCE) in accordance with GOST 13109 - 97[1], asmaish SCE established requirements leads to disgni
economic loss[2].

For an objective quality evaluation of electriclBBCE should be measured instrumentally, using the
appropriate measuring instruments. SCE measureisgmassible in part by a general-purpose instruatem
[3] or using special measuring instruments for meéag the SCE [4].

Of course, special measuring instruments of SCEfarerable because they are universal, measured
practically the entire spectrum of the SCE, are mging with the requirements of GOST metrological
characteristics, able to record and store inforomatibout the measured SCE etc. Meanwhile, thispeugrit is
complex, expensive, often intended for stationastdllation and not always mobile. Therefore, i€essary,
and in the absence of special instruments for meas8CE GOST allow the measurement of certain 8€ikg
a general-purpose instruments. [1]

Really, measuring instruments of SCE are devices$ #ttually measure voltage, i.e. to its original
purpose are voltmeters. However, not all SCE caméasured with a voltmeter. In addition, measurearotthe
SCE frequency counters and spectrum analyzerseaessgary [4].

Such SCE as steady voltage deviathh the depth of the voltage difiJ, , voltage asymmetry on the
reverse sequence K2U and zero sequdfi@d can be measured with a voltmeter [5] . Inforomtabout
measuring the coefficient of harmonic distortiomgsa voltmeter cannot be found in the technidetéture.

Harmonic distortion of the voltage according to §stimated coefficient voltage harmonic distortion
and coefficient of n-th harmonic voltage compon@&ftthese coefficients using voltmeters can trgétermine
only the coefficient of voltage harmonic distortikip; .

Harmonic distortion coefficient voltage Kaccording to [1] is defined as:

lman gz
\;El:=zl'll:

iy

Ky = -100% (1)

where U — active value of the higher harmonics;
U, — active value of the first harmonic
For simplification, we introduce a replacement:

a0 g2
LI :.,HIIEF.:ZUF.: (2

For the ideal sinusoidal voltage the relation bemvéhe amplitude and the current value in the f@m
typical [6]:

Uim _ .5
U =42 3
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