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1. O6MesKeHHSs eKOJIOTYHOTO BIJIMBY MiZICTAHIIiN BUCOKOI HAIIPYTH 32 paxyHOK 3MEHIIEHHs PiBHIB

€JIEKTPOMAarHiTHUX I0JIiB

2. A Restriction of the Ecological Impact of High Voltage Power Substations by Reducing Electromagnetic Field
Levels

Pedepar:

1. O6’eKT mOCimKeHHS — eJIeKTPOMAarHiTHE I10Jie IPOMUCIIOBOI YaCTOTU €JIEeKTPOEHEePreTUYHUX 00'€EKTIB BUCOKO]
Hanpyru. Mera fucepTaniiHoro JOCiiIyKeHHs — BUBHAaYEHHSI €JIEeKTPOMAarHiTHOi 06CTaHOBKY, CTBOPIOBAHOI

i CTaHIisIMA BUCOKOI HAIIPyTH, PO3TAlIOBAHUX ¥ MEXKax MiCTa, i 0OMe>KeHHS BIVIUBY €JIEKTPOMAarHiTHOTO MOJIst
IIPOMUCJIOBOI YACTOTH MiJICTaHLi}l HA HACEJIEHHS Ta HABKOJIUILIHE CepelloBulle. MeTonu NOoCaimKeHHs — Teopis
€JIEKTPOMArHiTHOTO T10J151 Ta TEOPETUYHA €JIEKTPOTEXHIKA; YMCEIIbHI METOIY CKiIHYEHHUX €JIEMEHTIB Ta
CKiHY€HHOTO IHTETPYBaHHS; METOJ, I3€PKaJIbHUX BiOOPa’)KEeHb; METO, BUMiIpIOBAaHHS MAarHiTHOI iHAYKLi yIiHii
esiektponepenasanns 110 kB. TeopeTuyHi Ta pakTU4YHI Pe3ybTaTh — MOXKJIMBICTb 3MEHILIEHHS Ha CTafil

IIPOEKTYBaHHS BILJIUBY €JIEKTPOMArHiTHUX I0JIiB IPOMUCIIOBOI YaCTOTH, CTBOPIOBAHUX MifICTAHIIiSIMA BUCOKOI



Hanpyru. HoBusHa - gictanu noganbsmnil pO3BUTOK YMOBU 3aBJIaHHSI CTPYMIB i HAIIPYT y MPOBOAAX OIIMHOBKU
MifCTaHIIiN Ta JIiHIN eJIeKTPoIepefaBaHHs 3 TOPU30HTAJIbHUM PO3TallyBaHHSIM ITPOBOZIB 32 PaXyHOK 3aMiHU
PO3paxyHKy €JIEKTPUYHOTO Ta MArHiTHOrO I0JIiB B KOKEH MOMEHT 4acy 3a [epioj] IPOMHUCIIOBOI 4aCTOTH TPbOMa
MUTTEBUMU CTaHAMHU, SIKi BifI[TOBiIal0Th MAaKCMMAaJIbHMM 3HAUY€HHSIM N06JIM3Y Ta Ha BifajeHi BiJ IPOBOLIB.
BroockoHnaneHa po3paxyHKOBa MOZEJIb METAJIEBUX KOHCTPYKLUIM 3i CKJIaHOIO FT€OMETPI€I0 MiCTaHLIiiA Ta ITOBITPSHUX
JIiHI esleKTporepeaBaHHsI 32 paxyHOK 3aMiHU TaKMX KOHCTPYKLiN 6araTorpaHHUKaMU 3 HYJIbOBUM IIOTEHIIiaIoM,
10 JO3BOJINJIO YHi(iKyBaTH MOJeII0BaHHS 3a3HaY€HNX KOHCTPYKIill. 3aIIpOTIOHOBAHO METO/, OOMEXEHHS
MarHiTHOTO IOJIS 33 MeXXaMU MiICTaHIIii BUCOKOI HAIIPYTH IIJISIXOM CUMETPUYHOIO YepryBaHHs (a3 IPOBOLiB
OIIMHOBKY CYCiIHIX JIAaHOK i 4pyCiB, 10 N03BOJIsIE 3MEHIINTH BIIJIUB ITiICTAHIIil HA HACEJIEHHS Ta HaBKOJIMIIIHE
cepenosuue. CTyniHb BIIPOBaJyKEHHS — pe3yJbTaTh poOboTH BipoBaakeHo AK "XapkiBobseHnepro” (M. Xapkis), JI1B
HJI "YxkpeHepromepexXnpoekT" (M. XapKiB), a TaKOX y HaBYaJIbHUI NpoLec Kadeapy nepenadi eIeKTpUYHOI eHeprii
HTY "XIII" y nekuiitnux Kypcax "[IpoekTyBanHA iHiN Ta nigcranuin’, "CucTeMoyTBOPIOIOYi MepexXi Ta cucTeMu” Ta
"TexHika i enlexTpodisrka BUCOKUX HANpyr". ['any3b BUKOPUCTaHHS - €JIeKTPOeHepreTuyHa rauysb, y4ooBui
nporec.

2. Object of study - a power frequency electromagnetic field of high voltage electrical power objects. Aim of the
dissertation study - a definition of the electromagnetic environment produced by high-voltage power substations,
located in the city area, and limiting of the impact of the power frequency electromagnetic field of power
substations on the population and the environment. Methods of study - theory of the electromagnetic field and
theoretical electrical engineering; numerical finite element and finite integration methods; method of images,
methods of the measurement of the magnetic flux density of a 110-kV power line. Theoretical and practical results
- a possibility of reducing exposure to the power frequency electromagnetic fields, generated by high voltage
power substations, at the design stage. Novelty - it has been further developed conditions of current and voltage
setting in busbar wires of power substations and power lines with the horizontal arrangement of wires through the
replacement of electric and magnetic field calculation at each moment of time during the power frequency period
by three instant states that corresponds to maximum field values in proximity to and far from the wires. It has
been improved a computational model of metal structures with complex geometry at substations and overhead
power lines through the replacement of such structures by polyhedra with zero potential that allowed to unify
modeling of these structures. It has been offered a method of limiting the magnetic field generated outside the
territory of high voltage power substations by means of symmetric phase sequence of busbar wires of neighboring
cells and layers that allows to reduce the impact of the substation's fields on the population and the environment.
Implementation level - results of the study have been implemented in "Kharkivoblenergo" (Kharkiv),
"Ukrenergomeregproekt" (Kharkiv) as well as in educational process of electric power transmission chair of NTU
"KPI", namely in lecture courses "Design of Power Lines and Substations”, "System-Forming Networks and
Systems" and "Technology and Electrophysics of High Voltage". Area of application - power industry, educational
process.
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