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AHHoTauusA. B cTaTbe cpegcTBaMm KOMMbIOTEPHOIO MOAEIMPOBaHUA MPOBeAeH aHanu3 paboTol
OVCTaHLMOHHON 33Tl pe3epBHbIX TpaHCPopMaTopoB, obecrneymBaloLLMX NPU OTKIOYEHUM
OT 3HEpProcUCTeMbl Yepes pe3epBHbIN LUMHOMPOBOA a/lbTepHAaTUBHOE NUTaHWe CoOBCTBEHHbIX
Hy* [ aTOMHOM cTaHuuW. B npouecce nepexoaa oT OCHOBHOWM CETU Ha Pe3epPBHYI0 CyLLLeCTBYeT
KOPOTKUI Nepmog OTKYEHUA NUTaHUA ceKUuMn. [pn 3TOM Nony4YaBLUMe NMUTaHWE MOLLHbIe
OBUraTesbHble Harpy3KKn CEeKLMM HaYMHAIOT paboTaTb B perMMe TOPMOXKeHUs Ha Bbibere. 3aTeM
OCYLLLeCTBJ/IAIETCA aBTOMATUYECKOE BKITIOYEHME Pe3epBa, KOTOPOE MOMET MPOU30MTH B bosiee nnu
MeHee 6/1aronpuUATHLIN MOMeHT. B HebnaronpuATHbLIA MOMEHT caMo3anycK Mo 3/IeKTPUYECKUM
XapaKTePUCTMKaM MOMXKeT bbITb TAMKeee peMa KOpoTKOro 3aMblKaHMA Ha LUMHOMNPOBOE.
Mpy 06begMHEHMM HOBOM CETU OT pe3epBHOro TpaHchopMaTopa COBCTBEHHbLIX HYM O U CETU
aBTOHOMHOT 0 KOHTYpa Bblb6eratoLLyx MaLLMH BO3HMKAIOT NepexoaHble NPoLecChl 3/1IeKTPOMarHUTHOMO
B3aMMOOENCTBMA MaLUWH, NepexofALLMX B reHepaToOPHbIN PeXunM, C CeTbio pe3epBHOro
TpaHchopMaTopa. CyLLecTBYIOT HEKOTOPbIE OMTMMaSIbHbIe 651aronpUATHLIE MOMEHTLI 06beanHeHUs
ceTeW, KOrga U LLenecoobpasHo OCyLLLECTBAATL CaMo3anycK. ITW NPOLLeCcChl U3-3a CJI0HOCTU
MaTeMaTMYeCcKoro ONMCaHWA C BbICOKUM MOPALKOM CUCTEMbI YpaBHEHWI, 60IbLLIOMO YMC/a 06 bEKTOB
B3aMMOoeiCTBUA LienecoobpasHo 1cceoBaTh CpeACcTBAMU KOMIbIOTEPHONO MOLETMPOBaHUSA.
MNpaKkTuMyecKknn BoNpoc, Ha KOTOpLIM faloT oTBET NpoBeAeHHbIE pacyeTbl U KOMMbIOTEPHOE
MOeNMpoBaHMe, KacaeTCcA 3HAYEHUA YCTaBKUM OUCTAHLMOHHOW 3alUUTbl pe3epBHOIo
TpaHcpopMaTopa cobCTBEHHbIX HYXA. Ha pa3paboTaHHOM CTPYKTYPHO MMUTALMOHHON MOZEeNu
B MatLab npoBeneHa cepums sKcnepMMeHTOB Mo BelBEery 1 caMo3anycKy CeKLMM COBCTBEHHDBIX HY
npwv UX 3aaHHOM COCTaBe M 3arpy3ke. [lManasoH BpeMeHW camo3arnycKka Npyu 3ToM COOTBETCTBOBAS
paboTe aBTOMaTUYECKOIr0 BKIOYEHMA pe3epBa CeKLUN OUCTaHLMOHHOM 3aLmToi. PacyeTamm
N MofenMpoBaHMeM MOKa3aHo, YTo MPUHATYI0 YCTAaBKY MOXKHO CKOpPPeKTUpoBaTh, obecrneyms
33Ty 6onblUe ANMHbI LUMHOMPOBOAA NPY BO3MOMHbLIX BapUaHTax NOLKOYEHMS K HEMY CEKLIMI
CoBCTBEHHbIX Hy* 4. Moaenb AomnofiHeHa HaACTPOMKOM B BUOE BHELUHEN NporpaMMbl 4715 AeTabHOM
06paboTKM M BU3yanu3aumm AaHHbIX, NOSTy4eHHbIX ¢ ocumniorpadoB CTpYKTypHoM Mogenu MatLab.
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Abstract. In the article, using computer modeling, an analysis of the operation of distance
protection of backup transformers is carried out, providing alternative power supply for the
own needs of a nuclear power plant through a backup busbar when disconnected from the
power system. During the transition from the main network to the backup network, there is
a short period of power off to the sections. At the same time, the powerful motor loads of the
sections that have received power begin to operate in the freewheel braking mode. Then the
reserve is automatically switched on, which can occur at a more or less favorable moment.
At an unfavorable moment, self-starting may be electrically more severe than a short circuit
on the busbar. When combining a new network from a backup auxiliary transformer and an
autonomous circuit of running machines, transient processes of electromagnetic interaction
between machines switching to generator mode and the new network arise. There are some
optimal favorable moments for merging networks when it is advisable to carry out self-starting.
Due to the complexity of the mathematical description with a high order system of equations
and a large number of interaction objects, it is advisable to study these processes using
computer modeling. A practical question, which is answered by the calculations and computer
modeling, concerns the value of the distance protection setting for the backup transformer
for auxiliary needs. Using the developed structural simulation model in MatLab, a series of
experiments was carried out on the run-down and self-starting of auxiliary sections with
their given composition and load. The range of self-start time corresponded to the operation
of automatic switching on of the reserve sections by distance protection. Calculations and
modeling show that the adopted setting can be adjusted, ensuring protection of a larger
length of the busbar with possible options for connecting auxiliary sections to it. The model
is supplemented with an add-on in the form of an external program for detailed processing
and visualization of data obtained from oscilloscopes of the MatLab structural model.
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