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Pedepar

JIUMIIOMHHM TPOEKT BUKOHAHO Ha 79 apkymri, MICTUTh 5 TaOnuib, 28
PUCYHKIB, Ma€ 22 TMOCWJIAaHHA Ha JiTepaTypHi pkepena. ['padiuna vactuHa
CKJIa/Ia€ThCs 3 3 KPECIIEHb.

O06’ext gocnimxenns: miactanmis 110/10 kB.

[Ipenmer OOCHIAKEHHS: METOAM IOOYAOBH AaHAJOTOBUX CHUTHAIIB Ta
TEeXHIYHI 3aco0M I TEPEeBIPKH MIKPOIPOIICCOPHUX IMPUCTPOIB PEIICHHOTO
3aXUCTY Ta aBTOMATHKH.

Meta poOotu: po3poOka MNPUCTPOIO-EMYJISATOPAa 3MIHHOTO CTPYMY,
31aTHOTO 1IMITYBaTH CUTHAIM B1Jl IEPBUHHUX MEPETBOPIOBAYIB JJIsI IPOBEACHHS
TECTyBaHHS HU(PPOBUX TEPMIHAIIIB PEIECHHOTO 3aXHCTY.

VY po6oTi npoaHani30BaHO €NEKTPUYHY CXeMy Ta 0OJafHAHHS IM1ICTAHIIIT
110/10 kB, BHUKOHAaHO PO3PAXYHOK CTPYMIB KOPOTKOIO 3aMUKaHHS,
OoOTpyHTOBaHO BHOiIp 0O0JaJHAHHS BIJIIMOBITHO JO PO3PaXxOBaHUX MapaMeTpiB.
HocnipkeHo 0co0auMBoCTI Mo0y10BU HUGPoBUX NpUCTPoiB P3A, ix cTpyKTypY,
MPUHIUIN i1, AITOPUTMU POOOTH Ta BapiaHTH MEPEBIPKHU (PYHKIIOHYBaHHSI.

Oco06nuBy yBary nmpHuIiJICHO aHAMI3y CyYacHHMX IMJIXOMIB JO CTBOPCHHS
JoKepes 3MIHHOT Hanpyru Ha 0a3i HUPOTHO-IMITYJIBCHOI MOIYJIAL1, PO3TISHYTO
OPUHIIMIN TMMO0Y/I0BM CHUCTEM KEpyBaHHS Ha MIKpokoHTposepax STM32.
Po3p0o06iieHO CTPYKTYpHY CXEMy eMyJsTOpa, BUKOHAHO HOT0 MOJENIOBaHHS Y
cepenoBuilll MATLAB/SIMULINK, npenctaBieHO €lIeKTPUYHY MPUHLIUIIOBY
CXeMy arapaTHoi peaizaiiii.

KitouoBi cioBa: peneitHuil 3axuct, nepesipka P3A, mkepeno 3MiHHOTO
ctpymy, LM, STM32, iMmynbcHHI TIEpeTBOpPIOBaY, CUHYCOialbHa Hampyra,

CHCProaBTOMAaTHKaA.
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Abstract

The diploma project is completed on 79 pages, includes 5 tables, 28
figures, and contains 22 references. The graphic section consists of 3
engineering drawings.

Object of study: 110/10 KV electrical substation.

Subject of study: methods of analog signal generation and technical means for
testing microprocessor-based relay protection and automation devices.

Aim of the project: development of an alternating current emulator device
capable of simulating signals from primary transducers for the purpose of
testing digital relay protection terminals.

The project analyzes the electrical scheme and equipment of a 110/10 kV
substation, calculates short-circuit currents, and justifies the equipment selection
based on these calculations. The study explores the architecture and operation
principles of digital relay protection devices (RPA), their diagnostics, control
algorithms, and testing approaches.

Special attention is given to the design of AC voltage sources based on
pulse-width modulation. The project examines the structure of control systems
based on STM32 microcontrollers. A structural diagram of the emulator is
developed, modeled in MATLAB/SIMULINK, and a schematic of the hardware
implementation is provided.

Keywords: relay protection, RPA testing, AC signal source, PWM,

STM32, pulse converter, sinusoidal waveform, power automation.
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