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2.4.5 dHepreTHYecKHe CUCTEMbI U KOMILJIEKCHI (TEXHUYECKHE HAYKH)

HUCIO0JIb30BAHUE HEHPOCETEH B LIEJIIX CO3/IAHMA KOMIUIEKCHOT'O TPEHAYKEPA

AJI1 OBYYEHHUA COTPYAHUKOB CJYXKB P3A, ACY TI1 U CTYAEHTOB BY30B
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AnHomayus. B cmambe paccmampusaemcsi KOHYyenyusi c030aHUsl KOMNAEKCHO20 06y4anue20 mpeHaxicépa Ha
OcHoge Hellpocemesblx mexHo/02ull 0151 Nod20mMosKU cmydeHmMos8 3/1eKmposHepeemu4eckux HanpasaeHull u
nosbvluleHUs: KeaAuPuKkayuu nepcoHana cayx6 peaetiHol 3awumsl u asmomamuku (P3A) u ACY TII. O6ocHosaHa
aKkmyabHocmb paspabomku 8 yc/aA08usx depuyuma cospemMeHH020 Aa60pamopHo20 OCHAUjeHUsl, Hedocmamo4Hol
npakmuko-opueHmupo8aHHocmu o6yveHus U 02paHu4eHHo20 00cmyna o8y4arnuuxcs K peaabHoMy 060py008aHUI0
U3-3a puckos 0151 sHep2006wvekmos. [Ipedaosxcena GyHKYUOHANIbHASA ApXUMeKmypa mpeHaxcépa, obecneyusarouas
UHMePaKMuUBHOe KOHCY/1bMupo8aHue, 2eHepayuto mecmoabix 3a0aHull, aHA1U3 0meemos u umumayur npoyedyp
npogepku ycmpoticma P3A ¢ yuémom 31eKmpomexaHu4eckoll U MUKponpoyeccopHoli 31emeHmHoli 6asvl. OmadenbHo
paccmompeHbsl 80NPOCbl NO3MANHO20 06YyYeHUS MOdeaU U POPMUPOBAHUSL pACWUUPEHHOU 6a3bl 0aHHbIX (8KA04AS
asapuiiHble OCYUAA02PAMMbL U AN20PUMMbI MEPMUHAL08), A makxice nepcnekmugbl uHmezpayuu VR das
ompabomku npakmuyeckux delicmeuii Ha nodcmanyuu. IIpueedeHa opueHmMuposovyHas OyYeHka 3ampam Ha
8bIMUCAUMENBHYI0 UHPPpaAcmpykmypy.

Katoueavle cio06a: komnaekcHblll mpeHaxcép, Helipocemesble MexXHO/102UU, UCKYCCMBEHHbIU UHmeaaeKkm,
o6yyeHue U nosblueHue Keaaugukayuu, MUKponpoyeccopHvle mepmuHabl, VR-o6yueHue
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USING NEURONET TO CREATE A COMPLEX TRAINING SYSTEM FOR TRAINING
RELAY PROTECTION, APCS, AND UNIVERSITY STUDENTS

Abstract. The paper discusses the concept of developing an integrated training simulator based on neural-
network technologies for educating electrical power engineering students and for advanced training of personnel in
relay protection and automation (RZA) and automated process control systems (APCS). The relevance of the
development is substantiated in view of the lack of modern laboratory equipment, insufficient practice-oriented
training, and limited access for trainees to real equipment due to the risks posed to power facilities. A functional
architecture of the simulator is proposed, providing interactive guidance, automated generation of test tasks, analysis
of answers, and simulation of relay protection testing procedures, taking into account both electromechanical and
microprocessor-based implementations. Particular attention is paid to staged model training and building an
expanded data set (including fault oscillograms and relay terminal algorithms), as well as to the prospects of
integrating VR to practice on-site substation actions. An indicative estimate of the required computing infrastructure
costs is provided.

Keywords: integrated training simulator, neural-network technologies, artificial intelligence, education and
advanced training, microprocessor-based protection terminals, VR training
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