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€HEeProcrucTeM

2. Methods and means for increasing accuracy of current primary measuring channels of power system digital
substations

Pedepar:

1. O6’eKT mOCTiI>KeHHS: eIeKTPOMarHiTHi mpoluecy B TpUQa3HUX IEPBUHHUX BUMipIOBaJIbHUX KaHAJIax CTPYMY
M(PPOBUX MifCTaHLiNl. MeTa po60TU: pO3BUTOK HAyKOBO-TEXHIYHMX OCHOB I100YJOBY BUCOKOBOJIPTHUX TPU(PA3HUX
[IEPBUHHUX BUMipIoBaibHUX KaHaiB ([1BK) cTpyMy nn@poBux NiiCTaHLiN B HAIIPSIMKY PO3POOKU METOIB i 3aC00iB
MiABUILEHHS iX TOYHOCTI B IEPEXIITHNX PEKMMAX €JIEKTPOCHEPTETUYHNX CUCTEM 332 YMOB HACUYEHHS
MarHitornposogis TpaHcdopmaropis cTtpymy (TC). MeTonu DoCiKeHHS: YACEIIbHi, aHaTiTUYHi Ta
€KCIIEPMMEHTAJIbHI METOAM B 00J1aCTi MofenoBaHH: ¢iznyHux npouecis B TC ta Tpudasnux I1BK cTpymy Ta
uudpoBa 06podka BuxigHux cTpymis [IBK. TeopeTuyHi Ta IpakTUYHi pe3ysbTaTy i HOBU3HA: BIOCKOHAJIEHO

no0yj0BaHy Ha OCHOBI Teopii pepomarHiTHoro ricrepesucy [>xaisica-ArepToHa maremaTuiHa mogesnb TC Mmsaxom



OIKMCYy MOT0 6e3ricTepe3nCHOi XapakKTEPUCTUKY HaMarHivyBaHHS Jp0o60BO-pallioOHa/IbHOI (PYHKIIIEI0 IPYroro
nopsaKy 3amicts MmoaudikosaHoi GyHkIii JlaHkeBiHa; po3po6ieHo MaTeMaTUYHy Mozesb TpudasHoro [1BK ctpymy
B CKJIaZli po3pobJieHoi B mporpaMHoMy cepenosuili Matlab Simulink mogesni rpynu ¢gaszuux TC i po3pobyieHoro
IIPOrpaMHOro 3abe3NeyeHHs, o BUKOHYe QyHKUii (pinbTpauii BropunHux cTpymiB ¢asnux TC, ix uckpeTusatii,
11(ppoBoi 06POOKHU; PO3POOIEHO METO]], BUSIBJIEHHS B PEXKMMI PeaJIbHOTO 4aCy HAaCU4Y€HHSI MarHiTOnpoBoiB pa3HUX
TC Ta nepiozis i TpuBasIOCTi CHOTBOPEHHS iX BTOPUHHUX CTPYyMiB B ckiani [IBK cTpymy; po3pobieHi metonu
OHJIAlH BU3HAY€HHS [1apaMeTpiB BXigHuX cTpyMiB [IBK 3a KOpOTKHX 3aMUKaHb B €JIEKTPUYHIN Mepexi Ta
MiABUILEHHS TOYHOCTI BUMIPIOBAaHHS CTPYMiB KOPDOTKUX 3aMUKaHb B €JIEKTPOEHEPTeTUYHUX CUCTeMaX TpUha3HUMU
[1BK 3a HacnuyeHHs marHiTonposogis roro TC. IIpegMert i CTyHiHb BIIPOBAPKEHHS: pe3yJIbTaTu pOOOTH
BrpoBamxkeHo y MIIIT «AHITEP» nin yac po3po6sieHHst HOBUX Mofudikalili anapaTHO-IIPOrpaMHUX KOMILJIEKCIB
«Perina», BUKOPMCTAHO IPY BUKOHAHHI HU3KMA HAyKOBO-JOCJIIIHUX POOIT B IHCTUTYTI entekTpoguHamiky HAH
YKpainu, a TakoX B HaBYaJIbHOMY npoleci HallioHaabHOro TeEXHIYHOTO YHIBEPCUTETY YKpaiHy «KuiBCbKUi
NoJliTexHiYHU iHCTUTYT iM. 1. Cikopcbkoro». EQeKTHBHICTh BIPOBa)KEHHSI: pO3PO0JIEHMI METOZ, i BUIIEHHS
ToyHocCTi [IBK fae MOXKJIMBICTh 3MEHIIMTU MaKCUMaJIbHY IIOBHY NOXMOKY I1BK B nepexigHux pesxumax 3a
Hacu4yeHHs MarHiTonposogis TC 3 piBHiB 70-90% 1o piBHIB 6-15%. Cdepa BUKOPUCTAaHHS: B OpraHi3alisx Ta
IiANpUEMCTBaX, L0 3alMaIOThCS TPOEKTYBaHHIM, PO3POOKOI0, BUTOTOBJIEHHSIM Ta €KCILTyaTalli€lo
enekTpoMarHiTHux TC, TIBK 3 unppoBruM BUXOJ0M, IPUCTPOIB peIEHOr0 3aXUCTY Ta CUCTEM MOHITOPUHIY

napamertpiB pexumis EEC.

2. The object of the research: electromagnetic processes in three-phase primary measuring channels of current of
digital substation. The dissertation purpose is development of scientific and technical bases for the construction of
high-voltage three-phase primary measuring channels (PMC) of current of digital substation in the direction of
development of methods and means for increasing their accuracy under transient conditions of electric power
systems with saturation of iron core of current transformers (CT). The methods of the research: numerical,
analytical and experimental methods in the field of modeling of electromagnetic processes in CT and three-phase
PMC of current and digital processing of output currents of PMC. Theoretical and practical results and innovation:
based on the theory of the Jiles-Atherton ferromagnetic hysteresis mathematical model of CT was perfected by the
description of its anhysteresis magnetization curve by second order rational function instead of the modified
Langevin function; a mathematical model of a three-phase PMC of current was developed composed of the model
of the group of CT's developed in the Matlab Simulink software environment and developed software, which
performs the functions of filtration of secondary currents of CTs, their discretization and digital processing; the
method of real-time detection of the saturation of iron cores of phase CT and the periods and duration of
distortion of their secondary currents as part of PMC of current was developed; the methods of real-time
determination of the parameters of the input currents of PMC under the short-circuit in the electric power
systems and the increasing the accuracy of measuring the fault currents of three-phase PMC under the short-
circuit in electric power systems and saturation of CTs iron cores were developed. The subject and the degree of
implementation: the obtained results in the form of models, methods and software were implemented at Small
private enterprise «<ANIGER» during the development of new modifications of «Regina» devices, used during the
execution of a number of research works carried out at the Institute of Electrodynamics of the National Academy
of Sciences of Ukraine, as well as in the educational process of the National Technical University of Ukraine «Igor
Sikorsky Kiev Polytechnic Institute». The effectiveness of the implementation: the developed method of increasing
the accuracy of PMC allows to reduce the total error of PMC under transient condition of electric power systems
and saturation of iron cores of its CTs from 70-90% to 6-15%. The sphere of usage: organizations and enterprises
engaged in the design, development, manufacture and operation of electromagnetic CT, PMC with digital output,
relay protection devices and monitoring systems of parameters of electric power systems conditions.
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