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PE®EPAT

Junnomuuii npoekt «MojiepHizallis peleHOro 3aXHCTy Ta aBTOMATHKHU
TpancopmaropHoi miactaniii Hanpyrow 110/10 kB» Bukonanuit Ha 83 apkymax ta
MicTuTh 4 pucyHku, 20 Tabnuii, 5 gonatku, rpadiuHy 4acTUHY Ta 25 mKepel-
MOCHUJIaHb.

OO'ext pmocmimxkenusa: miactanuis 110/10 kB 3  ngBoma  cunnoBumu
tpanchopmaropamu  TJH-10000/110/10, mnoBitpsaumMu miHisMu 110 xB  Ta
po3noauIsuuM npuctpoem 10 kB.

Meta poboTu: po3poOKa TEXHIYHO Ta €KOHOMIYHO OOIPYHTOBAHOTO IPOEKTY
MOJIEpHI3allli CUCTeMH pelelHOro 3axucTy Ta aBTomaTuku miactanumii 110/10 xB
HNUISIXOM 3aMIHHM 3aCTapliuX €JIEKTPOMEXAHIYHUX MPUCTPOIB 3aXUCTy CYYACHUMU
MIKpPOTIPOLIECOPHUMH TE€PMIHAJIAMH, 10 3a0e3Meuyl0Th MIABUILECHHS HaAINHOCTI,
CEJIEKTUBHOCTI Ta IIBUAKO/II 3aXHUCTY €1EKTPOOOIIaIHaHHS.

MeTtonu ROCHIIKEHHS: aHaji3 ICHYIOYOi CHUCTEMH PEJIEHMHOro 3axucTy Ta
aBTOMATHKW MIACTAHIi, JOCHIIPKEHHS TEXHIYHMX XapaKTEePUCTHUK CHIIOBOTO
oOJlalHaHH, PO3PAaXyHOK CTPYMIB KOPOTKOI'O 3aMUKaHHS, BU3HAYEHHS Ta MEpeBipKa
YCTaBOK PpEIIEMHOr0 3axuCTy, BUOIp Cy4YacHUX MIKPOIPOIECOPHUX TEepMiHAIIB
3aXMCTY, aHadi3 BIJAMOBIAHOCTI OOJIa[HAHHS BUMOTaM HOPMATHUBHUX JOKYMEHTIB,
TEXHIKO-€KOHOMIYHE OOTPYHTYBAaHHS 3alIPOINIOHOBAHUX PIIIECHb.

[IpakTyHe 3HAa4YEHHS: 3alpPOIOHOBAHI TEXHIYHI pPIMIEHHS MOXYTh OyTH
BUKOPUCTAHI MiJ 4ac PEKOHCTPYKIIT Ta MoJiepHi3allii mijactanui Hanpyrowo 110/10
kB. BripoBaiskeHHsI CydyacHUX MIKPOIMPOIECOPHUX MPUCTPOIB PEIECHHOI0 3aXUCTY Ta
aBTOMATHKHU 3a0€3MeUYUTh MIJIBUIICHHS HAIIMHOCTI €JIEKTPOMOCTAYaHHS CIIOXKUBAYiB,
CKOPOYEHHS Yacy JIKBiAAIlli aBapliHUX PEXKUMIB, PO3IIUPEHHS QYHKII MOHITOPUHTY
Ta JIarHOCTHKU OOJIaJHAHHS, 3HW)KCHHS €KCIUTyaTal[liHUX BUTpaT 1 3a0e3nedeHHs
BIIMOBIAHOCTI BUMoraM MixkHapoiHoro cranaapty [EC 61850.

Kmouosi cnosa: IIIJICTAHIIIS 110/10 KB, PEJIEMHUN 3AXWUCT,
ABTOMATHKA, MIKPOITPOIIECOPHI TEPMIHAJIN, CHJIOBUM
TPAHCDO®OPMATOP, CTPYMU KOPOTKOI'O 3AMUKAHHA,
JIMOEPEHIIIAJIBHUM 3AXHCT, IEC 61850, MOJIEPHI3AILIIS, P3A.
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ABSTARCT

The diploma project entitled "Modernization of Relay Protection and
Automation of a 110/10 kV Transformer Substation" consists of 83 pages and includes
4 figures, 20 tables, 5 appendices, a graphical part, and 25 references.

Object of research: a 110/10 kV substation equipped with two TDN-
10000/110/10 power transformers, 110 kV overhead transmission lines, and a 10 kV
switchgear.

Purpose of the study: to develop a technically and economically justified project
for the modernization of the relay protection and automation system of a 110/10 kV
substation by replacing obsolete electromechanical protection devices with modern
microprocessor-based terminals, ensuring improved reliability, selectivity, and
operating speed of electrical equipment protection.

Research methods: analysis of the existing relay protection and automation
system of the substation, investigation of the technical characteristics of power
equipment, short-circuit current calculations, determination and verification of relay
protection settings, selection of modern microprocessor protection terminals, analysis
of equipment compliance with regulatory requirements, and techno-economic
assessment of the proposed solutions.

Practical significance: the proposed technical solutions can be applied during the
reconstruction and modernization of 110/10 kV substations. The implementation of
modern microprocessor-based relay protection and automation devices will improve
the reliability of power supply to consumers, reduce fault-clearing time, expand
monitoring and diagnostic capabilities, decrease operating costs, and ensure
compliance with the requirements of the international IEC 61850 standard.

Keywords: 110/10 kV ~ SUBSTATION, RELAY PROTECTION,
AUTOMATION, MICROPROCESSOR TERMINALS, POWER TRANSFORMER,
SHORT-CIRCUIT CURRENTS, DIFFERENTIAL PROTECTION, IEC 61850,
MODERNIZATION, RELAY PROTECTION AND AUTOMATION (RPA).
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