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o03epa BocTok, a Taroke pesysasrarhl paboT IISIHO-0ypoBOro oTpsiaa Ha cTaHiuu «Boctok» B ce3one 58-it Poccuiickoit aHTap-
KTUYECKOM dKCrieauin. OMHUCHIBAIOTCS TIPUYIHHBI aBapUii TIPY OypEeHNH CKBOXXUHBI ST U TEXHOMOTHsI 320y PUBAHHS TOTIOTHHI-
TEJBHBIX CTBOJIOB TEPMOOYPOBBIM M JICKTPOMEXaHHUECKUM CHapsiiaMu. [IpoBesieH pacueT MpoCTPaHCTBEHHOTO TIONOMKEHHST
ctBoa 5T'-2 110 METO/IHKE 3aMePOB TONIIIMH CEPIIOBUIHOM YacTH KepHA, 00pasyFoLelicst pu 3a0ypHBaHUH JIOTIONHATEILHOTO
crBona. OnumcaH nporiecc paciupenus ctona SI'-1 Ha nryounax 3176,3-3415,1 M nocrie nornaiaHust B CTBOJ CKBOYKHHBI 03Ep-
HO¥1 Boztb! 1 3a0yprBaHust cTBOMA SI'-3, MpuBENEH aHAIN3 MOMYYeHHBIX JaHHBIX. OOCYKIaeTCs OMBIT HCTIONB30BaHIs 1 A dek-
THBHOCTb [IPHMEHEHHSI CHAPSIOB HAa TPy30HECYIIeM Kabelie /U HalpaBlIeHHOTo OypeHHsI B JIEIOBBIX MAacCHBaX.
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I present information about the features of drilling borehole 5G, drilled in ice layer at the Russian Antarctic station Vostok.
Borehole construction, the data of the penetration of Lake Vostok and the results of glaciological-drilling group at the Vostok
station in the 58th season of the Russian Antarctic Expedition are presented. The crash reasons of the drilling borehole 5G and
the technology of starting the branch holes are described via termodrill and electromechanical drill. The calculation of spatial
position of hole 5G-2 is discussed by the method of measuring the thickness of the crescent-shaped core, formed during collaring
additional barrel. The widening process of the hole is presented at the depth 3176.3-3415.1 m after penetration of the lake’s water
into the hole. The analysis of the derived data is presented. The process of start the hole 5G-3 and an analysis of the data are
obtained. I discuss the experience of the use and effectiveness of drill on the carrying cable for directional drilling in ice layers.

METOJ MATEMATHYECKOT'O MOJAEJNPOBAHUS MATHUTHOI'O IIOTOKA
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B paGoTe n310/KeHBI Pe3yIbTaThl NCCIEAOBAHMS MO pa3padoTKe METO/a MOJICTHPOBAHNS MaTHUTHOTO MOTOKA B
BaJIe M B TOPIIEBOM IIUTE IEKTPUIECKOH MamnHbl. PazpaboTka MeToa BbI3BaHA HEOOXOANMOCTBIO IPOSKTUPOBAHUS
3aIIUTHO-THATHOCTHYECKAX CHCTEM, KOTOPBIE OCHOBAHBI HA HCTIOIb30BAHIN HH(OPMAIIMN HECUMMETPHH MarHUTHOTO
THOJIsL B TOPLIEBOH 30HE EKTPUUECKOH MamuHbl. MeTos 0a3upyercst Ha ujee pa3/ieleHusi MAarHUTHOTO OTOKA OT dJIe-
MEHTA Ha J[BE paBHBIE YaCTH IO KOHTYPY BJOJb TOTPAHINYHBIX TOBEPXHOCTEH 1 IIPOTUB YaCOBOU CTPEIIKH, C IOCIIEIy-
IOIMM CyMMHPOBAHHEM BCEX ITOTOKOB OT AJIEMEHTApHBIX AJIEMEHTOB BJOJIb JIMHUK 00X0/1a (heppOMAarHUTHOTO KaHaa.
MeTton mpoCT, HaAEKEH U MO3BOJSIET MOMYINTh 3HAYSHHUs] MATHATHOTO MOTOKA B BaJle U TOPIIEBOM IIUTE B TOUKE H3-
MEpEHUs C TOUHOCTBIO mopszka 20%, 4To yIOBIETBOPSIET NPEIbSBISIEMbIM K HEMY TPEOOBaHUSIM.
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The paper presents the results of a study to develop a method of modeling the magnetic flux on the shaft and in
the end panel of the electric machine. Development of a method due to the necessity of designing diagnostic protective
systems are based on using information of a magnetic field asymmetry in the end zone of the electrical machine. The
method is based on the idea of separating the element from the magnetic flux into two equal parts on a path along the
boundary surfaces and the anti-clockwise, followed by summation of the elementary streams from the bypass element
along the ferromagnetic channel. The method is simple, reliable, and allows you to get the value of the magnetic flux in
the shaft and face shield at the point of measurement with an accuracy of about 20%, which satisfies its requirements.
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Pemennem YpaBHEHUA Jlamnaca METOAOM KOHCYHBIX 3JICMCHTOB JIA ZD-MOJICJ'II/I C COOTBETCTBYIOIIHUMHU I'PaHUY-
HBIMU YyCJIOBUSIMU MOJIYYCHBI OJIA SJICKTPUYECKUX ITOTCHIIUATIOB U BEKTOPHI INIOTHOCTHU TOKA aJIFIOMUHUEBBIX DJIEKTPO-

SCIENTIFIC REVIEW Ne 2



TEXHMYECKHME HAYKI 113

T13EPOB ¢ OOONOKEHHBIMU aHoiaMHM. [Ipon3BesieHa OlleHKa HM3MEHEHHUl MMOTSHIMAIOB U TOKOB HPH pa3MELICHUH B
MEKAJIEKTPOHOM MPOCTPAHCTBE BHICOKOIIPOBO/ISIIIMX BCTABOK, BEICTYTIAIONINX U3 AIFOMUHHUS B DJIEKTPOIHUT U YMEHb-
MIAIONIUX MEXKINEKTPOIHOE paccTosiHue. IIpy pemennn >1eKTpopoBOAHOCTh MPHHUMANACh HE 3aBUCSILEN OT TeMIIe-
parypsl, a INIOTHOCTH TOKA 3aaBajiack OJMM3KOH K IPOMBIIUICHHOH. 13 pacuéToB ciemyeT 4To yrepoJHbIe BCTABKH,
BBICTYTIAIOIIME HAJl METAJIOM Ha BBICOTY 25 MM, 00€CIIeYNBAIOT CHIKEHHIE HAaNIPsDKEeHUs Ha BaHHe okono 0,8 B, naBas
pacu€THYI0 SKOHOMHIO SHEPI Uy, paBHyIo 2,56 kBT u/T Al npu BeIxoze 1o Toky 0,93.
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By solving Laplace equation using 2D finite difference elements method with proper boundary conditions finite
difference elements field of electrical potentials and vectors of current densities for aluminium cells with prebaked
anodes are received. Estimations of potential and current changes due to the replacement of high conductivity inserts
into interelectrodes space which position from aluminium into the bath and decrease the interpolar distance are given.
Electrical conductivities were considered independent on temperature and current density was close to industrial ones.
From calculations is evident that carbon inserts with the hight 25 mms provide the voltage drop 0,8 Vs, giving the
energy consumption saving 2,56 kW h/kg Al. Admitted current efficiency is 0,93.
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[IporHo3upoBaHKe 3MEKTPONOTPEOICHHS SBIAETCS OCHOBON HAeKHOTO (DYHKIMOHUPOBAHHS AIEKTPOIHEPTETH-
YEeCKOM crcTeMbl. Mi3MeHeH e 37IeKTPHYEeCKOM Harpy3KH MPEACTaBIIsAET COOOI HECTalMOHAPHBIN CITy4aitHbIi mporiecc,
3aBHCAIINI OT MHOTHX (pakTopoB. [Ipemiaraercsa o0pabaTsIBaTh HCXOIHbBIC JTaHHBIC HAOIIOACHUI ¢ TOMOIIBIO METOA
[JIABHBIX KOMITOHEHT, YTO MO3BOJISIET YMEHBIIUTH Pa3MEPHOCTh 00y4aroel BEIOOPKH. [1Jisi MPOTHO3UPOBAHUS IECKTPO-
noTpeOIeHnsT BRIOPaH METOJ OMOPHBIX BEKTOPOB. [IpenMyIecTBOM MeToa SBISAETCS TO, YTO MAPaMETPhl PErpecCHOH-
HOU MOJICTIH OTIPENEIISTFOTCS. HA OCHOBE PEIICHUS 3a]1a41 KBaJPATHYHOTO MPOrPaMMHUPOBAHHUs, UMCIOIICH €IMHCTBEHHOE
pemenne. ONTUMH3AIMSA TAPAMETPOB SACPHON (PYHKIMHU BHIIIOTHEHA HA OCHOBE TEHETHYECKOTO aJTOPUTMA U allTOPUTMA
post yactuil. McciienoBanusi MOJACTUPOBAHUEM MOATBEPIKAAOT 3H(HEKTUBHOCTD MPEATIOKEHHOTO Toaxona. Ommoka mpo-
THO3MPOBAHUS YMEHBIIMIACH IT0 CPABHEHUIO C IIPOTHO30M Ha OCHOBE CTATHCTUYECKUX MOJENeil B 2 pasa.
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Prediction of power consumption is the basis for the reliable operation of the power system. Changing electrical
load is a stationary stochastic process depending on many factors. To handle the raw observational data is using support
vector machines to reduce the dimension of the training set. To predict power consumption method is chosen support
vector machines. Advantage of this method is that the parameters of the regression model are based on quadratic
programming problem having a unique solution. Optimizing parameters of kernal functions implemented based on
genetic algorithm and particle swarm optimization algorithm. Research on the simulation confirm the efficiency of the
proposed approach. Forecast error decreased compared with a forecast based on statistical models in 2 times.
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Oco6oe MecTo B MAIIMHOCTPOCHUN 3aHMMAIOT COCJMHEHMS M JCTAlIN MAIIMH, UMEIOIIHE 3JIEMEHTHI, B TOIe-
PEYHOM CEUSHUH KOTOPBIX 3AJI0KEH MEPHOIUICCKUH MPO(UIIb — IPOQHIbHBIE COSANHEHHs, 3y0uaTsle Koeca, Kyad-
k#1, MyQTbl. CTaThsl MOCBSIIEHa TPOSKTUPOBAHUIO JOJIOEKHOTO WHCTPYMEHTa Ut (OPMOOOpa30BaHMs BHYTPEHHHX
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