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AnHoTaumsa. CTaTbA NocBsALLEHA MOOENMPOBAHMIO YHaCTKOB W 3/IEMEHTOB 3/IEKTPUYECKMX
ceTel A8 TECTUPOBAHUA NTOTMKM paboTbl TEPMUHAMOB PesieMHON 3aLLuUTbl U aBTOMaTUKK
C LieNnblo MX NPOBEPKM, HAaCTPOMKM M AanbHenLlero BBoAa B aKcryataumio. Mpy 60MbLLoM
pa3Ho06pasumM YCTPOMCTB NoABNAETCA NpobieMa Hanaaku MX B3aMMOLENCTBUA B peasibHbIX
ycrnoBusax. ABTopamu npepfaraeTcA pelleHuMe AaHHOW npobfieMbl NyTeM co3aaHuA
BepUGULMPOBaHHOM Mofenn Ha 6ase LppoBOro ABOMHMKA Y4aCTKa 3/1IEKTPOIHEPreTUYECKOM
CeTV B MPOrpaMMHOM KoMnniekce MatLab v nsyyeHus GyHKLUMOHMPOBaHWA UCCedyeMbIX
KOMIMJIEKTOB 3alUMT B HOMWHAbHbIX, PEMOHTHbIX, aBapUiHbIX U NoCieaBapUnHbIX
peruMax paboTbl 06opyaoBaHuA. [nA BblbpaHHOM NoACTaHUMK bbina co3naHa Moaens,
oTobparKatoLas Bce TpebyeMble 4nA UCCNedoBaHWUA CBOMCTBA OpUrkMHara, v NponsseaeH
aHanus TpeboBaHUN K paboTe OCHOBHOIO W Pe3epBHOI0 KOMMIEKTOB 3alUuUT Ans
TPexobMOTOUHbIX TpaHCHOpMaTopoB. B KayecTBe OCHOBHOIrO KOMIMJIEKTa UCMOJIb30BaHa
onddepeHuManbHan peneriHas 3aLumMTa TpaHchopMaTopa, a pe3epBHOr0 — MaKCUMaslbHas
TOKOBaA 3alLMTa B KOJIMYECTBE TPEX KOMMIEKTOB Ha OAMH 3aLLUMLLIAEeMbI1 06BEKT: B Lienu
BbICLLEr0, CPeAHero M HU3Lero HanpsaxKeHWn. Mogesnb No3BonseT NPonsBoaAUTb aHaNn3
CeNIEKTUBHOCTY PaboTbl PenerHbIX 3aLLMT NMyTEM MPOBEPKM TEKYLLMX YCTABOK, 3arpyrKas Ux
13 XML-[4OKYMEHTOB, BbIrpy*eHHbIX U3 OeNCTBYIOLLIMX TEPMMHAIIOB, a TakkKe bnarogapa
OLieHKe NPaBUILHOCTU pacyeTa HOBbIX YCTABOK C BO3MOMHOCTbIO MX Py4HOI0 BBOAA B MOZENb.
B pesynbTaTte ModenvpoBaHua Ona UccrieqyeMoro o6beKTa 6bi MpoBeaeH TpexaTanHbilii
aHanus paboTbl AnddepeHLManbHOM M MaKCUMarbHOM TOKOBOW 3aLLMT, KOTOPbIM NoKasan
UX CENEKTUBHYI0 paboTy KaK B Crly4ae HOMUHAMBHBIX, Tak M HEHOPMASIbHbIX PEHMMOB, B TOM
Yuncrie U NPU HeMCNPaBHOCTM OCHOBHOMO KOMIJIEKTa 3aLUmMThl TpaHchopMaTopa. [aHHas
METOAMKA MOMET BbITb pacnpocTpaHeHa Ha Apyrue 06 beKThbl 3/IEKTPO3HEPreTUHECKOM CETH.
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Abstract. The article is devoted to the operation logic modeling of relay protection and
automation terminals in order to their verification, adjustment and further exploitation. The
problem of adjusting protection terminals mutual interaction is unlikely to appear in real
conditions due to wide variety of them. The authors propose a solution to this problem by
creating a verified model based on a digital twin of an electric power network section created
in the MatLab software package. This model helps to study the functioning of the researched
protection settings in nominal, repair, emergency and post-emergency equipment operation
modes. A model of the selected substation was created displaying all the properties that are
significant for research of the original one. In addition, the requirements analysis for the main
and backup protection operation settings of the three-winding transformers was carried out.
The main unit is a differential transformer relay protection and the backup one is maximal
current protection in amount of three units for every transformer winding circuit: higher,
middle and lower transformer voltage branch. The model makes it possible to analyze the
relay protection operation selectivity by checking the current settings which could be imported
from XML documents unloaded from existing terminals and to evaluate the correctness of new
calculated ones with the possibility of their manual input. As a result of the researched object
modeling, a three-stage operation analysis of the differential and maximal current protections
was carried out. It has shown relay protection selective operation both in the case of nominal
and abnormal modes, including the event of the main transformer protection malfunction. This
technique can be extended to the other electric power network.
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BBepneHue

ndpoBHU3anUs ABIAAETCS aKTyaIbHBIM
HATPaBJICHUEM Pa3BUTHS IICKTPOIHEP-
reTraeckoit orpacau Poccun [1] u aKo-
HOMUKH B 11€JI0M. B moMTrKe HHHOBAIIHOHHOTO
passurtus [IAO «Poccetn» [2] yaenero 60b-
[I0€ BHUMAHUS aKTYaJlbHOCTH U JOCTOBEPHO-
CTH JJAHHBIX U3MCHEHUH TTOKa3aTelieH peKUMOB

JNEKTPUUECKUX CETel, YTO B COBOKYITHOCTH CO
CPEACTBaMHU aBTOMATH3alUHN MO3BOJISIET MOBBI-
CHUTb HaJIe)KHOCTB AJIEKTPOCHAOKEHHS TOTPeOH-
TEeJIEH 3JIEKTPOIHEPIUH.

BaxxHbIM yCIIOBHEM aBTOMAaTHYIECKOTO YIIPaB-
JIeHUs1 0O0bEKTaMH SIBJIIETCSI 00eCIIedeHHE UX Ha-
Je>KHOH 3alUTHI B CIy4ae BOZHUKHOBEHHS aBa-
pUIHBIX cuTyanuid. Pa3paboTka 1 IpOU3BOICTBO
HOBBIX CPEICTB PEJICHHOMN 3aIIUTH U aBTOMa-
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