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AnHotanusa: B j1aHHOW cTaThe TpeACTaBISIETCSl  ONKUCAHUE  YCTOMYHMBOCTH
AJIEKTPUYECKOT0 HAIpsKeHUsI Ha cTaHu Myxapaa B ropoje Xama B Cupuu, rjie u3y4eHa Bo
BpeMsi HOPMAJIbHBIX PEXKHUMOB pabOThl BIUIOTH /10 HOPMAJbHBIX COCTOSIHUN Harpys3KHu.
Pe3ynbrarhl mONYy4eHBI € HCIOJIB30BAaHMEM HWCKYCCTBEHHOW HEHUPOHHOW ceTH. JTa CceTh
XapaKTEPU3YETCs] CKOPOCTHIO U TOYHOCTHIO 00pabOTKH JI0 cOOS M OTKJIFOUEHHUSI MUTAHUSI, YTO
MOKET MPHUBECTH K SKOHOMHYECKUM IpobieMaM. JlaHHOe McclieZjloBaHue OBLJIO MPOBEIEHO C
UCIIOJIB30BAaHUEM JIBYX PA3JIMUHBIX CXEM Ie€HEpaIli Ha 3TON CTaHIUU (OJIMH - ABOMHOMN).

KmroueBnbie ciaoBa: Cranmus, wuckycctBeHHas HeliponHas cets (MHC), manenwme
HaIpsHKEHUs, yCTORYUBOCTb.

APPLICATION OF ARTIFICIAL NEURAL NETWORKS FOR
ANALYSIS OF EMERGENCY SITUATIONS AT THE MUKHARDA
POWER PLANT (HAMA-SYRIA)

Nikolai Petrovich Mestnikov., Al Haj Hasan Fuad., Al Azhar Ahmad

Abstract: In the thesis, the stability of the electrical voltage at the Muhard station in the
city of Hama in Syria was studied during normal and up to normal load states. The results
were obtained using an artificial neural network. This network is characterized by the speed
and accuracy of processing to failure and power outages, which can lead to economic
problems. This study was carried out using two different generation schemes at this station
(one double). The performance of this network has two phases: the training phase (offline)
and the testing phase (online).

Keywords: Station, artificial neural network (ANN), voltage drop, stability.

Heiipon — 2310 0650k 00paboTku uHOpMAIMK, KOTOPBIM HIrpaeT
(dbyHAaMeHTalbHYIO poJib B paboTe HeillpoHHoi ceT. Ha puc.l noka3zana mozaenb
HEHpOHa, KOTOpasi COCTaBJISIET OCHOBY [JIsi MPOEKTUPOBAaHMS OOJBIIOrO
cemeilicTBa HEHWPOHOB. 31ech Mbl BbIJENSIEM TPU OCHOBHBIX 3JIEMEHTa
HelpoHHoil moaenu [1,2]:
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Puc. 1. Ctpoenune HelipoHHOU KiIeTKHU (HeIMHEHHas Mojiens) [1]

Brieynomsinytast HeiipoHHas Monenb (puc.l) Takke BKIIFOUAeT BHEIIHee
cMmernienue, obozHaueHHoe b;. Cmemnenue b, mmeeT 3PpPexT yBenTUUeHHs HIU
YMEHBIIICHUS YUCTOTO BXOJHOTO CUTHaNIa (YHKIIMH aKTUBAllUU, B 3aBUCUMOCTH
OT TOTO, TIOJIOKUTENBHBIN OH WM OTPHULIATEIbHBINA, COOTBETCTBEHHO. 371€Ch MBI
BBbIJIEJISieM TPY OCHOBHBIX dJIeMeHTa HeHpoHHOU monenu [1,2]:

BHueapenne HelipoHHOII ceTH:

1) TpenupoBounslii 3tam (off-line): B HacTosmeit paboTe HeHpoHHAS CETh
oOydarnach C MCIIOJNIb30BaHUEM ajropuTMa oOpaTHOTO pacmpocTpaHeHus [4] B
KayecTBe ajroputMa OOyYeHHS, KOTOPbIH SBISETCS OJHUM W3 JIyYIIUX
ANTOPUTMOB, HCIONB3YEMBIX [UIsl CTATUCTHYECKOTO W3Y4YeHHUs ciay4daeB (B
ABTOHOMHOM peXuMe). JTa ceTh Oblia MpUMEHEeHa K MCIBITATeIbHON CHUCTEMe
s ctaHiuu Myxapaa B Cupun, KoTopas ©IMeeT YeThipe TypOWHBI, KaKIas u3
KOTOPbIX UMEEeT HOMUHAJIbHYIO MOIIHOCTh Mpubiu3uTensHo 150 MBT.

2) Cragus TectupoBaHus (on-line) B ciiydyae ABOiHbBIX reHeparopos (I'l +
['2): Cetb Oyner nporectupoBana MetoaoM (0-1). 3nauenue (0): yka3biBaeT Ha
HOPMaJIbHYIO Harpy3Ky M, CJe[oBaTellbHO, Ha CTaOWJIbHOCTb HaIpsHKeHUs.
3nauenue (1): yka3plBaeT Ha Meperpy3Ky M, clieoBaTelIbHO, HeCTaOUIBHOCTD
HAIPSDKEHUSI.
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Puc. 2. Dran tectupoBanus (J[BolHbIE TeHEPATODHI)
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Puc. 3. Dtan TectupoBanus (J[BolHbIE TeHEPATOPHI)

3) A-Cutyauusi neperpy3ku: Ha puc.3 3Hau€HHUE JJISi TPEThero COCTOSHHUS
Harpy3ku (205 MBT) BBonuTcs, 4ToOBI mokazathk: 3Hauenue (190,0176 MBT)
SBJISIETCS] BBIXOJIOM HelpoHHOW ceTH. 3HaueHue (1) yka3bIBaeT Ha Teperpys3Ky
cuctembl. Kak crencreue: (00Bajg HampsDKeHHs! - OTKIIOUEHHE HANpPSHKeHHS -
dHEprocucTeMa OyaeT HeCTaOMITBHOM ).

B-HopmanbHast cuTyalrusi ¢ Harpy3Koi: Ha puc.3 BBOAMTCS 3HaY€HUE IS
yeTBepTOro cocTosHus Harpy3ku (175 MBT), 4ro6sl moka3zaTh: 3HaueHUe
(190,0176 MBT) siBnsieTcst BbIXOJ0M HelpoHHOU ceTu. 3HaueHue (0) yka3biBaeT
Ha HOpPMaJbHYIO 3arpy3ky cucrteMbl. B pesynberare: (sHeprocucrema Oyaer
CTaOUJIBLHOM ).

Ha puc.3 npencrasnena ympasisiolas CliocOOHOCTh HEUPOHHOW CETH Ha
BBIXOJIE CHCTEMbl B 3aBHCHMOCTH OT TOYHOW HH(pOpMalUU O CHUCTeMe, Ha
KOTOpO# ceTh MoJKHA ObITh oOydeHa. Takxe ompeneseHo, 4TO MPU O0yUYeHUH
HEWpPOHHOW ceTH HeoOXoauMa O4YeHb TOodHas W TouyHas uH)opmaius o006
uccienyeMor cucteme. Bmecre ¢ TeM BpeMs OTKIMKa M 00paOOTKH
3HAYUTEJFHO MEHBIIE, YeM B CIydae WCIIOJIb30BaHUS JIPYTUX (TPaguIlliOHHBIX)
METOJIOB KOHTPOJISI CTAOUIIBHOCTHU CETH.
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