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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 44.29.33

Tema gucepranii:
1. YnockoHaneHHs MeTOiB MO EpHi3allil i KOHTPOJIIO ITapaMETPiB 3a3€MJIIOBAJIBHOTO ITPUCTPOIO MIChKUX ITiICTAHLIiN

2. Grounding devices of city substations modernization and parameters control methods improvement

Pedepar:

1. O6'exT mocaimpKeHHs: pouecu pizHoi ¢izuyHoi npupoau B 311 I1C, sKi 3HaX0HATbCS B YMOBaX TPUBAJOi
eKCIllyaralii, B TOMy 4MCJli, pO3TallOBaHUX B MeXKax MicTa. MeTa: yIOCKOHAJIEHHS METOIiB KOHTPOJIIO ITapaMeTpiB i
MOJIepHi3allii 3a3eMJII0BaJIbHOTO NNPUCTPOIO MICBKUX MiACTaHLiA. MeTOOu AOCTiI>)KeHHS: MaTeMaTU4He i QpisnyHe
MOJeJIIOBaHHS. Pe3ysbTaTy fOCiIpKeHHs i HOBU3HA: AHasli3 pe3ysbTatiB obcTexkeHHs icHytouux 3I1 I1C, BusBuB
Cepi103Hi NOPYyILIEHHs, sIKi TPU3BOIATS [0 BiAXUJIEHHS [1apaMeTPiB Bifl, HOPMHU i o HeobxigHOCTI MopepHizauii 311
[1C. ITokazano, o MoAepHi3auis 311 npu3BoaUTh 10 BiIHOBJIEHHS OTO HOPMOBAaHUX NapaMeTpiB. Po3pobyieHo
maremaTuydHi Mmogesi 3I1 mpocTux ABOPiBHEBUX KOHCTPYKIl 3 TOPU3OHTAIbHUX 200 KiJIbLIeBUX €JIeKTPOiB. B
PEe3yJIbTaTi JOCIiIKEHHS €JIEKTPUYHOTO I10JI BUSBJIEHO, 110 TIOTEHIIiaJ HA ITOBEPXHi 3€MJIi Hafl LIEHTPOM
KBaJIpaTHOTO 3a3€MJII0Ba4a MOXKe OyTHU BUIIE, HDK HaZ, €IEKTPOIOM. YIOCKOHAJIEHO MAaTEMATUYHY MOJEJb
ckyiagHoro nsopisHeBoro 311 [1C, po3po6yieHnit MeTO, PO3PAXYHKY Or0 eJIeKTPUYHUX XapaKTepPUCTUK. [IpoBeseHo

IOCJIiI)KEeHHS BIUIMBY [VIMOMHY 3aKjafieHHs CiTku BepxHboro piBHS 311 [1C, TOBIIMHY 1apy 3BOJIOKEHHS],



IIPOCUXAHHS 260 IPOMEP3aHHS I'PYHTY i KOHCTPYKLii 3I1 Ha 1OT0 €/1eKTPUYHI XapaKTePUCTUKU. YOCKOHAIIEHO
METO/, BUPiBHIOBAHHS €JIEKTPUYHUX ITOTEHIiaJliB 10 MOBEPXHI 3eMJli Hag, yapyHkamu 3I1 I1C i 3a Me>kamu KOHTYpy
3I1TIC. BcTaHOBJIEHO 3B's1I30K PO3MipiB YapYHKHU CITKHU 3 IJIMOMHOIO ii yKIafaHHs. BUKOHaHO TeopeTUyHe
OOI'PYHTYBaHHSI METOAY Ta POo3pobsieHO croci6 BumipioBanHs onopy 3I1 IIC B ymoBax 11ibHOI 3a0y10BY TEPUTOPIi.
MeToJ, 3acTOCOBYBaHUI IIpU Oy1b-SIKOMY XapaKTepi HEOGHOPIAHOCTI I'PYHTY, Oy[b-SIKUX po3Mipax i KoHirypauii
3I1i noBinbHOMY pO3MillleHHI BUMIpIOBaJIbHUX €JIeKTPO/IiB 0€3 BillIyKaHHS TOYKY HYJIbOBOTO [1OTEHLIiay.
ExcriepuMeHTasIbHO [OCIiIPKEH] e1IeKTpUYHi XapakTepucTuku fpopiBHeBoro 311 TIC meTomom pisuynoro
MOJIEJIIOBAHHS B €JIEKTPOJIITUYHIN BaHHI. OTpUMaHi pe3yJIbTaTy [10Ka3aJIu XOPOLINiA 36ir 3 pe3ysibTaTaMu
po3paxyHKiB. Pesynbratu po6oTu BripoBamkeHi B AK "XapkiBobsienepro” npu mogepHaizanii 311 I1C. TeopeTuyHi
TI0JIOKEHHS i IPAKTUYHi BUCHOBKM BUKOPUCTOBYIOTHCSI B HAYKOBO-JOCJIJHUX POOOTAX Ta HABYAJIbHOMY IPOLIEC]

kadenpu [NEE HTY "XIII" ayig miAroToBKU CTYAEHTIB 3a cnetianbHicTio 05070102 - "EleKTpUYHI CUCTEMU i Mepexi".

2. Object of research: processes of different physical nature in the GD of the substations, which are in conditions
of long-term exploitation, including located within the city. Objective: to improve the methods of controlling the
parameters and modernization of the earthing device of city substations. Methods of research: mathematical and
physical modeling. Research results and novelty: The analysis of the results of the survey of existing substations
GD, revealed serious violations that lead to deviation of parameters from the norm and to the need to
upgradesubstations GD. It is shown that the upgrade of the GD leads to the restoration of its normalized
parameters. The mathematical models of GD of simple two-level structures from horizontal or annular electrodes
are developed. As a result of the study of the electric field, it was found that the potential on the surface of the
earth above the center of the square earthing may be higher than over the electrode. The mathematical model of a
complicated two-level GD of a substation is improved, the method of calculation of its electrical characteristics is
developed. The method of equalizing electric potentials on the surface of the earth over the cells of the GD of the
substation and outside the contour of the GD of the substation has been improved. The connection of the size of
the mesh cell with the depth of its laying is established. The theoretical substantiation of the method is fulfilled
and a method of measuring the resistance of the GD in the conditions of dense development of the territory is
developed. The method is applicable to any nature of ground heterogeneity, any size and configuration of the GD,
and the arbitrary placement of the measuring electrodes without finding the zero point potential. Experimental
investigations of electrical characteristics of the two-level GD of a substation by the method of physical modeling
in an electrolytic bath. The obtained results showed a good coincidence with the results of calculations. The
results of the work were implemented at JSC "Kharkivoblenergo" during the modernization of the GD. Theoretical
positions and practical conclusions are used in scientific research work and educational process of the department
of transmission of electric energy NTU "KhPI" for the preparation of students by the specialty 05070102 -
"Electrical systems and networks".
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