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2. Models and methods of transmission systems over home electric wiring networks characteristics calculating

Pedepar:

1. O6'eKT mOCHimKEeHHs - IPOLeCH IlepeiaBaHHs CUTHAJIIB II0 MepeXkaM OyAuHKOBO] esekTporipoBoaku (MBE) i3
3acTocyBaHHSM TexHooriit PLC/BPL. [IpenMeT foCifiKeHHs - MOZeJi i MeTOIM PO3PaxyHKY XapaKTepHUCTUK
cucrem nepegadi (CIT) mepexxamu MBE i3 3actocyBannsam texHosorii PLC /BPL. Metogu pocaimkeHHs. [1pu
PO3po0Li yIOCKOHATIEHOT0 METOly PO3PaxyHKy [1apaMeTpiB nepenadyi (pobodoro 3aracaHus i gpasu) Mix 1soma
IOBiIbHUMU TI0JI0camMu MBE BUKOpUCTOBYBasacs Teopid JiHIMHUX KiJl i MAaTEMaTUYHA MOJIEJIb Y BUTJISAI MAaTpHUILi
nepeznayi eKBiBaJIEeHTHOTO YOTHMPUIIONIOCHUKA. BU3HaYeHHS BUCOKOYACTOTHUX NTapaMeTpiB Nepeaadi ABOXKUIbHUX
npoBoziB MBE 31iliCHIOBaIOCSI METOZIOM PO3PAaXyHKY CUMETPUYHUX KabesIbHUX Map, 0 IPYHTYEThCS HA Teopii
nmoBrux JiHin. JlocmimkenHs intepdepenniiHux 3aBaj B CIT BPL 31ilicHIOBAIOCS IIJISIXOM MaTEMATHUYHOTO
mogesoBanHs CIT BPL i 4acTOTHUX CIIOTBOPEHb CUTHAJIIB y KaHaJli epeayi 3TifHO 3 Teopielo eJeKTPO3B'sI3KY.
JocnimkeHHs noTeHUiiHuxX xapakrepucTtuk CIT BPL 3 ypaxyBaHHsM crienu@iku BiTun3HaHUX MBE 3pilicHI0BanoCs
3a BiJOMHM METOJ0OM pO3paxyHKy mBuaKocTi nepenadi B CIT BPL 3rinHo 3 Teopi€lo e1eKTpo3B’a3Ky. TeopeTnyHi Ta
[IPaKTUYHi pe3yabTaTy: YIOCKOHaJIEHO MOZEJIb i METOAM po3paxyHKy xapakrepucTtuk CII 3a rexHosorieo PLC/BPL



mepexxamu MBE, 10 03BOJISIIOTh pO3paxyBaTy MOTY>KHICTb iHTep¢epEeHLiHUX 3aBa]l i MIBUIKICTb II€PEIaBAHHS B
3aJIeXKHOCTI Bin XapakrepucTtuk MBE; Po3pobsieHo MeTon po3paxyHKy apameTpis rnepenadi MBE, ocHoBaHui Ha
CKJIaJlaHHI eKBiBasleHTHOI cxemu MBE y Buriisi kackagHoro 3'eJHaHHS YOTUPUIIOJIIOCHHUKIB, 110 JO3BOJISIE
PO3paxoByBaTU apaMeTpU Nepeaadi Mix 1BoMa JOBiIbHUMU Nosocamu MBE 6e3 po3paxyHKy MaTpuLi
po3ciloBaHHS; Briepiie BCTaHOBJIEHO 3aJIEKHICTh [TapaMeTPiB repenadi BiTyn3HsAHoi MBE Bif miana3oHy 3Ha4eHb
PEaKTUBHUX HABAaHTaKEHb, & TAKOX 1[0 YACTOTHI CIIOTBOPEHHS XapaKTEPUCTUK KaHaJjly epefadi € MiHiMaJIbHUMU,
KOJIY KOMIIJIEKCHUI OIlip HaBaHTa>XEHHS1 [TPOBOJLy BiAraay>KEHHs JOPiBHIOE IOr0 XBUJIbOBOMY OIOPY ZxB; Briepiue
BCTAHOBJIEHO 3aJIEKHOCTI MIOTY>KHOCTI iHTepdepeHLiTHNX 3aBajl Ta WBUAKOCTI nepenasanHs iHdopmaii B CIT BPL
i3 3aCTOCYBaHHSM TPaJULiiHUX OPTOrOHAJbHUX rapMoOHiYHUX curHaiis (OI'C) Bif Tuiy Ta BeJIMYMHU PEaKTHBHOTO
HaBaHTaX€HHS BifrajyKeHHs, 0 BXOIUTh 10 ckiuany MBE; Briepiie oTpuMaHo, 3 ypaxyBaHHSIM iHTep(epeHLinHnX
Ta aAUTUBHUX 3aBa/Jl, OLiHKU MBUJKOCTI nepegasaHHg iHdpopmauii CII BPL i3 3actocyBannsam OI'C y3arajbHEHOro

kisacy (OI'C YK) npu po6oti no MBE, yTBOp€Hiil 3 BAKOPUCTAaHHSIM BiTYM3HSIHOTO €JIEKTPUYHOTO IIPOBOLLY.

2. The object of the study are the processes of signals transmission through the house electrical wiring networks
(HEWN) with using PLC /BPL technologies. Subject of research - models and methods of calculating of the
characteristics of transmission systems (TS) when working on HEWN using PLC/BPL technologies. Research
methods. When developing an improved method of calculating the parameters of transmission (operation
attenuation and phase) between two arbitrary poles of HEWN the linear chain theory and mathematical model
which is the matrix of transmission of the equivalent quadripole are used. The determining of high-frequency
parameters of transmission of HEWN two-core cables are performed using the method of calculating symmetric
cable pairs, based on the theory of long lines. The research of interference that appears in BPL TS is performed
using the mathematical modelling of BPL TS and frequency distortions of signal in the transmission channel in
according with telecommunications theory. The research of BPL TS potential characteristics taking into account
the specifics of domestic HEWN are performed using the known method of calculating the BPL TS transmission
rate in according with telecommunications theory. Theoretical and practical results: The model and methods of
calculating the characteristics of transmission systems (TS) that using PLC/BPL technologies when working on
HEWN which allow to calculate the power of interference and transmission rate depending on HEWN
characteristics are improved. The method of calculating the HEWN parameters of transmission based on the
composing the HEWN equivalent scheme which is the cascade connection of quadripoles is developed. This
method allows to calculate the transmission parameters between two arbitrary poles of HEWN without the
calculation of matrix of scattering. For the first time the dependencies of transmission parameters of domestic
HEWN on the range of values of reactive loads are determined. Also the fact that the frequency distortions of
transmission channel characteristics is the minimal when the complex resistance of the load is equal to the wave
resistance of the branch wire that is the load connected is determined. For the first time the dependencies of the
power of interference and data transmission rate in BPL TS using traditional orthogonal harmonic signals of a
generalized class (OHS GC) when working on HEWN, built with domestic electrical wire, on type and the value of
reactive load on the branch, that is part of HEWN, are determined. For the first time the evaluating of the data
transfer rate in BPL TS using OHS GC when working on HEWN, built with domestic electrical wire, taking into
account the interference and additive interference, is obtained.
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