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Abstract. Evolutionary modeling is one of the areas of artificial intelligence, which essence
is the computational processes interpretation and the final forms of integral computational
algorithms construction from their existence, variability and development the points of view
in natural systems. All evolutionary modeling methods are of an optimization nature due
to the basic use of the theory of natural selection principles. One of the most common
methods of evolutionary modeling is the genetic algorithm (GA). It is the method of adaptive
search for solutions based on the principles of the evolution and the natural selection
with the preservation of biological terminology in a simplified form theories. Its essence
is to determine the most fit individual (solution) by the value of its fitness function during
evolution, considering the analysis of the heredity influences and the external environment.
Despite the biological terminology, genetical algorithms are a universal computational tool
that can be used to solve a wide range of complex problems, including the electric power
industry. The authors considered the issue of the genetic algorithm use in the framework
of calculating the steady state of the electrical network (SS EN), since the mathematical
electrical network model is a system of high-order nonlinear equations, where all the
restrictions imposed by the physical properties of the object under consideration are taken
into account. Its solution is a rather laborious optimization problem, due to the operating
electrical networks complexity. The correct solution of this system is the most critical stage
in the calculation of the SS EN. It is the reason for importance and urgency of the search
for SS EN calculating optimal methods task. This paper presents the development results
of an analytical apparatus that made it possible to search for a solution to the problem
of calculating electrical networks steady-state modes using the genetic algorithm based
on special software.
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AHHoTauumA. 3BOSIOLMOHHOE MOeIMPOBaHMe — 3TO OHO U3 HanpaBSieHWUI UCKYCCTBEHHOIO
WHTEJINEKTA, CYLLIHOCTbIO KOTOPOro ABAAETCA MHTeprnpeTauusa BblYMCIINTENbHBLIX MPOLLECCOB
M MOCTPOEHUE KOHEYHbIX GOPM LLeSIOCTHBIX BbIMUCIIUTESNIbHBIX anrOPUTMOB C TOYKU 3peHUA KX
CyLLIECTBOBaHUA, U3MEHYMBOCTU U Pa3BUTUA B MPUPOOHbLIX cucTeMax. 1o mpuynHe Ucnonb3oBaHWA
B CBOEW OCHOBE MPUHLMIMOB TEOPUM eCTeCTBeHHOro oTbopa Bce MeTonbl 3BOJIIOLMOHHOIO
MO[eNIMpOBaHUA HOCAT ONTUMMU3ALMOHHBIN XapakTep. OOHMM 13 Hanbornee pacnpoCcTpaHeHHbIX
MeTOo[j0B 3BOJIIOLMOHHOr0 MOAENMPOBaHWUA ABNAETCA reHeTu4ecKkuin anroputm (FA) — meToq
afanTMBHOIO MOWMCKA peLUeHU, OCHOBAHHBIM Ha MPUHLMNAX TEOPUU 3BOJTIOLUKN U TEOPUN
eCcTecTBeHHOro oTbopa ¢ coxpaHeHMeM BMOSIOrMYECKON TEPMUHOSIONMU B YNPOLLEHHOM BUAe,
CYLLLHOCTBIO KOTOPOro ABMAETCA onpefeneHne Haubosnee npucrnocobneHHo ocobu (peLLeHna)
Mo 3Ha4YeHMI0 GYHKLMM ee NPUCNOCOBIEHHOCTM B X04e 3BOJIIOLMU C YHETOM aHanm3a BAUAHUA
¢$aKTopOoB HacneaCcTBEHHOCTM M BHeLLHen cpefbl. HecMoTpA Ha 61onornyeckyto TepMUHONOT MO,
A ABNAKTCA YHUBEPCabHbIM BbIMUCIUTESEHBIM CPEACTBOM, C MOMOLLbI0 KOTOPOI0 MOMHO peLlaTh
LLUMPOKMI KpYr CNOMHBIX 330a4, B TOM YMCIIe U B OTPAC/N 3M1eKTPO3HepreTUKU. ABTopamm 6bin
PaccMOTPEH BOMPOC O NMPUMEHEHWUM FTEHETUYECKOr0 alrOpPMTMa B paMKaXx pacyeTa yCTaHOBMBLLIerocA
perkuma anekTpudeckon cetn (YP 3C), Tak Kak MaTeMaTuyecKas Mofeslb 3/IEKTPUYECKOM CeTU
npencTaensaeT cobor CUCTEMY HeSIMHEMHBIX YPaBHEHWIA BbICOKOIO NopAOKa, B KOTOPOM y4TeHbI
BCE OrpaHMyYeHus], HaknagbiBaeMble GU3MYECKUMM CBOWMCTBAMUM paccMaTpMBaeMoro 06beKTa,
N pelLleHre KOTOPOW BBUAY CIIOMHOCTU peanbHO AEUCTBYIOLLMX 3NTIEKTPUYECKUX ceTer —
[0CTaTO4HO TPYAOEMKan ONTUMM3aLMoHHanA 3afada. KoppeKkTHoe pelleHne faHHOWM CUCTEMbI
ABNAeTcA Hanbonee OTBETCTBEHHLIM 3TaroM pacyeta YP 3C. MIMeHHO no 3Tol NpuyMHe NOUCK
onTUMarbHbIX MeTooB pacyeTa YP 3C ABnAeTcA BaXKHOM U aKTyarnbHoM 3afadeit. B gaHHol pabote
npencTaBneHbl pesynbTaThl pa3paboTky aHaNUTUYECKOO annapaTa, Mo3BOJIMBLLEN0 OCYLLIECTBUTL
MOMUCK peLLeHuA 3a[1a4mn pacyeTa YCTaHOBMBLUUXCA PEXUMOB 3/TIEKTPUYECKUX CETEN METOLOM
reHeTUYeCcKoro aniropMTMa nocpeacTBoM CreLuasnbHoOro NporpaMMHoro obecneyeHums.
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