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PE®EPAT

JIUTIOMHUN MPOEKT CKIIAJIa€ThCs 3 MOSICHIOBAIBHOI 3alMCKU 00csiroMm 76 c.,
saKa MICTUTh 4 pUCYHKIB, 27 Tabnuils Ta 18 mxepe, a Takoxk 4 apkyiiB rpadiaHoi
YaCTUHU.

O0'exT noC/igKeHHs1 — MPOLEC eKCIUTyaTalli Ta TEXHIYHOI'O OHOBJIEHHS
po3noautbyoi migcranuii Hanpyrow 110/10 xB.

IpeamMer pociaixxeHHs — TEXHIYHI 3aCO0M, CXEMHU TOJIOBHUX 3'€IHAHb Ta
METOJM pO3paxyHKy MapameTpiB, COPsIMOBaHI Ha MIABUILEHHS MPOMYCKHOI
31aTHOCTI M1ACTAaHIII].

Meta po6oTu — po3podKa KOMIUJIEKCY TEXHIUHHUX PIllIeHb II0JI0 MOJEpHI3aIii
tpancopmaropuoi miactanmii 110/10 kB jgns 30uibIIeHHS 11 MPOMYCKHOL
3MaTHOCTI, TIJABHUINEHHS HAAIHHOCTI €JIeKTPOINOCTAavyaHHS Ta  ONTHMI3alil
eKCIUTyaTaliiHuX BUTpAT.

OTpumani pe3yJbTaTH Ta iX HOBU3HA. [[poBeIeHO OIIHKY TEXHIYHOTO CTaHY
miacTaHmii 3 JaBoMa cuwioBuMH  TpaHchopmaropamu  TPJIH-40000/110.
BcTranoBneHo, 1m0 OCHOBHUM OOMEXYBaldbHUM (DAaKTOPOM € 3acTapisii MacisiHi
Bumukadl BMII-10/630, siki He 03BOJSAIOTh NOBHICTIO BUKOPUCTATH MOTY>KHICTh
TpancopmaropiB. Po3paxoBaHO CTpyMH KOPOTKOTO 3aMUKaHHS 3T1IHO 3
Metoankor IEC 60909-0:2016 Ta niepeBipeHO CTIMKICTh 001aHaHHS.

OOGrpyHTOBaHO AOLUIBHICTH 3aMiHM TpaHchopmaropiB Ha TPIH-63000/110
noTykHicTio 63 MBA Ta BOpoBaJKEHHsI Cy4acCHMX BaKyyMHHMX BHUMHKadiB (ABB
VD4, Siemens 3AE) Hominansaum ctpymom 1250-4000 A. Po3po6iieHo anroputMu
Ta PO3PAaXOBAHO YCTAaBKU MIKPOMPOLIECOPHUX TEPMIHATIB PEICUHOr0 3aXHUCTY
(mudepenuiitnuii 3axuct, MT3, ABP).

BHKoHaHO TEXHIKO-€KOHOMIYHY OIL[IHKY: KalliTaJlbHl BUTPATU CTaHOBIATH 20,6
MJIH TpH, pIYHUN eKOHOMIYHUHN eekT — 3,28 MIIH TpH/PIK, TEPMIH OKYITHOCTI — 6,3
poxu. MopepHizaillisi J03BOJUTh MIABUIIUTU KoedilieHT roToBHOCTI 3 0,982 1o 0,

Kmouogi caosa: ITIIJICTAHIIA, TPAHCO®OPMATOP, MOJIEPHI3AILIILA,
[POITYCKHA 3JATHICTb, BAKYYMHUI BUMUKAY, PEJEWUHUU
3AXUCT, EKOHOMIYHA OIIIHKA.
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ABSTRACT

The diploma project consists of an explanatory note of 76 pages, which contains
4 figures, 27 tables and 18 sources, as well as 4 sheets of graphic part.

The object of the study is the process of operation and technical upgrade of a
110/10 kV distribution substation.

The subject of the study is technical means, main connection diagrams and
methods for calculating parameters aimed at increasing the substation's throughput.

The purpose of the work is to develop a set of technical solutions for the
modernization of a 110/10 kV transformer substation to increase its throughput,
increase the reliability of power supply and optimize operating costs.

The results obtained and their novelty. The technical condition of the substation
with two TRDN-40000/110 power transformers was assessed. It was established that
the main limiting factor is outdated VMP-10/630 oil circuit breakers, which do not
allow the full use of the transformer capacity. Short-circuit currents were calculated
according to the IEC 60909-0:2016 method and the stability of the equipment was
checked.

The feasibility of replacing transformers with TRDN-63000/110 with a
capacity of 63 MVA and the introduction of modern vacuum circuit breakers (ABB
VD4, Siemens 3AE) with a rated current of 1250-4000 A was substantiated.
Algorithms were developed and settings of microprocessor relay protection
terminals (differential protection, MTZ, ATS) were calculated.

A feasibility study was performed: capital costs are 20.6 million UAH, annual
economic effect is 3.28 million UAH/year, payback period is 6.3 years.
Modernization will allow to increase the availability factor from 0.982 to 0.

Keywords: SUBSTATION, TRANSFORMER, MODERNIZATION,
CAPACITY, VACUUM CIRCUIT BREAKER, RELAY PROTECTION,
ECONOMIC ASSESSMENT.
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