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1. MarHiTHe 11oJ1e eJIeKTPOMEPEX Y )KUTIOBUX ITPUMIIIE€HHSIX OYINHKIB Ta METOY IOTO 3MEHIIEHHS 10 6e3I1eYHOro
piBHS

2. Magnetic fields from electrical networks in residential spaces of buildings and methods for reducing them to
safe levels

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO METOZaM MOJIEJIIOBaHHS, pO3PaxyHKY i 3MeHIIeHHs iHAYKLil MarHiTHOro noJis
B >KUATJIOBUX OyJIMHKAaX MiJ] BIUVIMBOM 30BHILIHIX Ta BHYTPILIHIX €JIeKTPOMEPEX, Ta pO3PO06JIEHHIO HAyKOBO-
METOJIMYHUX OCHOB i 3aCO0iB iX €JIeKTPOMAarHiTHOI CyMiCHOCTI 3 >KUTJIOBMM CEPEJOBUIIEM HAa OCHOBI HOpMaslisalii
marHiTHoro nosst (MII) B XKUTIOBUX NIPUMIlEHHSX IO 6€3I1eYHOro AJisl HaceJaeHHs piBHsA. OTpuMadi B fucepTaii
pe3yJIbTaTU B CYKYITHOCTI CKJIalal0Th CYTTEBUI BHECOK y BUPiLIEHHS aKTyaJIbHOI MPOGJIEMHU 3aXUCTy HACEJIEHHS Bi]
HEraTUBHOTO BILIMBY MII IpOMHUCIIOBOI 4aCTOTY, 1J0 CTBOPIOETHCS B XKUTJIOBUX ITPUMIIIEHHSIX HAOIMKEHUMU
€JIEKTPOMEepesKaMu NpH iX iHAMBiLyaTbHOMY 200 KOMILJIEKCHOMY BILIMBI. MeTOl0 aucepraniiiHoi po6oTu €

mociipxeHHss MIT mpoMucIoBOi 4aCcTOTH, 1I0 CTBOPIOETHCS B )KUTJIOBUX ITPUMIIIEHHSIX OyIMHKIB 30BHIIIHIMU Ta



BHYTPIIIHIMU eJIeKTpOMepeXaMy, Ta PO3POO6JIEHHSI HAYyKOBO-METOAUYHUX OCHOB i 3aC006iB 3a6€31e4eHHs
€JIEKTPOMArHiTHOI CYMiCHOCTI €JIEKTPOMEPEXK 3 SXUTIOBMM CEPENOBUIIEM LIIJISIXOM 3MEHIIEeHHs iHyKuii ix MIT no
6e31eyHoro 1J1s1 HaceyleHHs piBHs. O0'eKT pocimkeHb — MIT IpOMUCIOBOI YaCTOTH B KUTJIOBUX OYAMHKaX.
[IpenMeT JoCii)KeHb — METOM BU3HAUYEHHSI Ta 3MEHILIEHHS O HOPMATUBHOTO PiBHS iHAyKLUii MII, mo
CTBOPIOETHCS B XKUTJIOBUX [IPUMIILIEHHSIX OyMHKIB 30BHIIIHIMU Ta BHYTPIlIHIMU esleKTpomepeskamu. OCHOBHI
TEOpPEeTUYHi [10JIO’KEHHS IHucepTallii 6a3yloTbCsl HA METOAaX MaTeMaTUYHOro Ta (i3YHOTO MOJIEJII0BaHHS
€JIEKTPOMarHiTHUX NPOLECIB B CUCTEM] €JIeKTPOMEPEXKA—KUTIOBUM OYIMHOK-3aCO0M €KpaHYBaHHS Ha OCHOBI
CKaJIIPHOT'O MArHiTHOTO MOTEHIIialy, Ha BUKOPUCTaHHi 3akoHy bio-CaBapa B [10€JHaHHI 3 IPUHLUIIOM
CyHepPIo3ullii, Ha METOJIaX IPOCTOPOBOrO rapPMOHIYHOTO aHasnizy MII B pi3HUX cucTeMax KOOPIVHAT, METOJIax
KiHLIEeBUX €JIEMEHTIB, METO/IaX YMCJIOBOi 06POOKY AUCKPETHUX JAHUX €KCIIEPUMEHTY, aHAJIITUYHUX Ta YACETIbHUX
METOJIaxX aHaJIi3y Ta Cy4acHMX iH(pOpMaLiliHUX TEXHOJIOTisNX. HaykoBa HOBM3HA OLEP>KAaHUX PE3YJIbTATIB [1OJISITAE B
PO3pO6JIEHHI HOBOI MaTEMAaTUYHOI MOZEJIi, METOY MOZE/IIOBAHHS Ta BeprU(PiKOBAaHOI METOAUKU PO3paxyHKy MIT
JiHil enextponepepnadi (JIEIT), mo BpoBaikeHa B HOpMATUBHY 6a3y MiHeHepro YkpaiHu; B OOIpyHTYBaHHI
HEeOOXiJIHOCTI 30i7bII€HHS BEJIMYMHY YMHHUX OXOpOHHUX 30H JIEIT 110-330 kB ni1g 3axucty HacesneHHs Big MIT; B
CTBOPEHHI HOBOTO BEpU]IKOBAHOTO METOLy BeKTOpHOI KomneHcauii MIT JIEI, mo 1o3BoJisi€ Ha NOPsIAOK 3MEHIIUTU
MII 3a paxyHOK yJJOCKOHajyIeHHs reomeTpii nigsicy nposogis JIEIT i He noTpebye BUKOPUCTAaHHS JOJATKOBUX 3aC00iB
3MeHueHHs1 MII, abo Bifjuy>KeHHsI 3eMeJIbHUX [IiISIHOK; B yIOCKOHAJIEHHI METOZy CUHTE3Yy CUCTEM aKTUBHOIO
exkpaHyBaHHs (CAE) MIT BO6yoBaHMX MiCBKUX TpaHCpoOpMaTOpHUX nifgcranuiil (TI1) - nyis 3a6e3nedeHHs
Hopmastisauii MIT B )KUTI0BUX IPUMIIIEHHSIX, PO3TAIOBAHUX HA Maux Bixcransax Haz TI1; B BU3Ha4YeHHI
BracTuBoCTi MII esiekTpoMepesk MPakTUYHO 6e3MepeKoIHO MPOHUKATY KPi3b CTiHU BCiX THUIIIB XXUTIOBUX
Oy[IMHKIB, B TOMY YUCJIi 3a/1i300€ TOHHUX; B PO3PO0JIEHHI MaTeMaTUYHUX Mogesel MIT IBOKUIIbHYX IIJIaHAPHUX i
KOaKciaZlbHUX KabeJliB 117151 BHYTPIIIHIX €J1eKTPOMEPEXKAX XKUTJIOBUX MTPUMIlIIEHb i CUCTEM KabeJIbHOro
€JIEKTPOOObIrpiBy ix mizor; B cTBOpeHH] BeprdikoBaHUX METO[IiB BU3HaYEHHS KOMIJIEKCHOTO BIJIMBY 30BHIIIHIX Ta
BHYTPIILIHIX eJIeKTpOoMepeX Ha piBeHb MII y 5XUTI0BUX NIPUMIILEHHSX, @ TAKOXX METOiB HOpMasisallii ix cymapHOro
MII. ITpakTr4He 3HAaYEHHS OAEP>KaHUX PE3YyJIbTATIB 1715 Tajly3i €JIeKTPOTEXHIKY i €JIEKTPOEHEPreTUKU Ta MEOUYHOI
€KOJIOTII [T0JIsITa€e y CTBOPEHHI HAYKOBMX OCHOB BePHU(IKOBaHOI METOAVUKN MiHeHepro 3 po3paxyHKy MII JIEIT; B
po3pobiieHHI MeTony BeKTopHoi komneHcaii MIT JIEII, peanisaliist skoro He notpeodye Bildy>KeHHs JOIaTKOBUX
3€MEJIbHUX JIISIHOK; B PO3PO6JIEHHI METOMKM po3paxyHKy inaykuii MIT BoynoBanux TI1 i CKE i3 pisHumu tunamu
HarpiBasibHUX KabeJiiB, po3po6seHHi MeToauku rpoekTyBaHHs JIEI 3 ynockoHasieHuM mifBicoM ii posienaeHnx
npoBofiB ¢a3 3i sMenmeHum MII. PesyspraTi po60TH BIPOBaAKEHi Ha 6 mianpremcTBax i ycranosax YKpaiHy, B
toMy uucii, B HEK «Ykpenepro» i MiHeHepro — B HOBI1 pefiaKLlii HOpMaTHUBHOTI'O TOKYMEHTY «Po3paxyHOK
€JIEKTPUYHUX i MarHiTHUX NOJIiB JIiHiN esekTponepenasanHs» COY-H EE 20.179, 2016 (naka3 Minenepro Big 01.07.16
N¢ 423), ta B [lep>kaBHill ycTaHOBI «[HCTUTYT rpOMaZICbKOrO 370poB’s iM. A.M. Map3eesa HAMH Vkpaiuu» - ripu

PO3po0Li caHiTapHO-TirieHiYHMX HOPMATUBIB 3a iHAyKLUielo MIT TpoMKCIIOBOi 4YaCTOTH [1J1s1 HACeJIeHHS YKpaiHu.

2. The dissertation is devoted to the methods of modeling, calculating, and reducing magnetic field induction in
residential buildings under the influence of external and internal electrical networks and the development of
scientific and methodical foundations and means of their electromagnetic compatibility with the living
environment based on the normalization of the magnetic field (MF) in residential premises to a level safe for the
population. The results obtained in the dissertation collectively make a significant contribution to solving the
current problem of protecting the population from the negative impact of industrial frequency electromagnetic
fields created in residential premises by nearby the electrical networks under their individual or complex impact.
The purpose of the dissertation is to study industrial-frequency electromagnetic waves created in residential
premises by external and internal electrical networks and to develop scientific and methodical foundations and
means of ensuring the electromagnetic compatibility of electrical networks with the residential environment by
reducing their electromagnetic induction to a level that is safe for the population. The object of research is
industrial frequency magnetic fields in residential buildings. The subject of consideration is methods for changing
and reducing to the standard level the magnetic field inductions that are created in residential premises with
elevated and internal electrical networks. The main theoretical propositions of the thesis are based on the



methods of mathematical and physical modeling of electromagnetic processes in the system of electrical grid-
residential buildings-means of shielding on the basis of scalar magnetic potential, on the use of Biot-Savar law in
combination with the principle of superposition, on methods of spatial harmonic analysis of MF in various
coordinate systems, methods of terminal and multiple methods of analysis and modern information technologies.
The scientific novelty of the obtained results lies in the development of a new mathematical model, a modeling
method and a verified methodology for calculating the MF of power lines (PL), that is included in the regulatory
framework of the Ministry of Energy of Ukraine; in justification of the need to increase the size of the effective
protection zones of the 110-330 kV PL to protect the population from the MF; in the creation of a new verified
method of vector compensation for the MF of PL, which allows for an order of magnitude reduction in MF by
improving the geometry of the PL wire suspension and does not require the use of additional means of reducing
MF or the alienation of land plots; in the improvement of the method of synthesis of active shielding systems (SAE)
of the MF built-in urban transformer substations (TS) - to ensure the normalization of MF in residential premises
located at short distances above the TS; in determining the properties of the MF, electrical networks penetrate
practically unimpeded through the walls of all types of residential buildings, including reinforced concrete ones; in
the development of mathematical models of the MF of two-wire planar and coaxial cables for internal electrical
networks of residential premises and cable electric heating systems of their floors; in the creation of verified
methods for determining the complex influence of external and internal electrical networks on the level of the MF
in residential premises, as well as methods for normalizing their total MF. The practical significance of the
obtained results for the field of electrical engineering and electric power engineering and medical ecology lies in
the creation of a scientific basis for the verified methodology of the Ministry of Energy for calculating the MF of
the PL; in the development of the vector compensation method of the MF of the PL the implementation of which
does not require the alienation of additional land plots; in the development of a methodology for calculating the
induction of MF of built-in TP and SKE with different types of heating cables, development of a methodology for
designing PL with an improved suspension of its split wires of phases with the reduced MF. The results of the work
have been implemented at 6 enterprises and institutions in Ukraine, including the NPC Ukrenergo and the Ministry
of Energy - in the new edition of the regulatory document SOU-N EE 20.179:2008 Calculation of electric and
magnetic fields of power lines. (order of the Ministry of Energy dated July 1, 2016, no. 423), and the State Institution
«Marzieiev Institute for Public Health of the National Academy of Medical Sciences of Ukraine» - in the
development of sanitary and hygienic standards for the induction of industrial frequency MF for the population of
Ukraine.
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