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1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa eramy: Po3po6ka MaTeMaTUYHUX MOJIeJIell [J1s JOCIIiIKEHHS €JIeKTPOMArHiTHUX Ta €/IeKTPOMEXaHIYHUX MepexiHUX

IIPOLECIB y €JIeKTPUYHUX MepeXKax 3 IBUT'YHOBUM HAaBaHTAXKEHHSIM
IToyaToxk eramy: 04-2014
3akinueHHs erany: 06-2014

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

Hassa opranisanii: HanioHanbHUN TeXHIYHUH YHIBEpCUTET "XapKiBCbKUM TOJITEXHIYHUH iHCTUTYT"
Kogm €IPTIOY /IITH: 02071180

MigmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Appeca: 61002, m. Xapkis, ByJ1. Kupnudosa, 2

Tenedon: (0572)7001564

WWW: www.kpi.kharkov.ua

3. BnacHuk peayabtatiB HIJKP (mpoaykirii)

Hasga oprani3zanii: [Ty6s1i4He aKi[ioHepHe TOBapUCTBO "YKPriApONpoeKT"
Kog, €IPIIOY /IIIH: 33817293

Aznpeca: , M. XapkiB, XapKiBCbKuUi1 p-H., XapKiBcbKa 0071, , YKpaiHa
IlizmopsaAKOBaHICTh:

Tenedon: (0577)194730

WWW: www.uhp.kharkov.ua

Inme: http:

Inme:

4. JI>xkepeJia Ta HanpsiMu piHaHCYBaHHSA

IlizcraBa o1 mpoBeAeHHs PoOiT: 52 - TOTOBIp 3 BiTYM3HSIHOIO OpraHisalieio (opranamu Micuesoi pagu, GoHAOM, acoljaliero,
KOHILIEPHOM TOIIIO)

KIIKBK:

Hampsam ¢inancyBaHHs: 2.2 - IPUKJIATHI JOCIiIKEHHS i pO3p0oOKU

J>kepesia piHaHCYBaHHS



IkepeJio diHaHCyBaHHS: 7722 - KOLITY IiMIPHUEMCTB, YCTAHOB, OpraHi3auiil YkpaiHu

dakTuunnii o6csr pinaHCyBaHHS 3a 3BiTHMH eTam: 5 THC. TPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka MaTeMaTUYHUX MOJeJIel s AOCJIIKEHHS eJeKTPOMAarHiTHUX Ta eJIeKTPOMEXaHIYHUX NepeXifHWX IpoLeciB y

€JIEKTPUYHUX MEPEXKaAX 3 IBUT'YHOBUM HaBaHTAXKECHHSAM

Ha3sBa po6oTH (aHrJ1)

Development of mathematical models for the research of electromagnetic and electromechanical transients in electrical
networks with motor load

Pedepar (ykp)

OO6'eKT HOCHIIKEHHS - TIEPEXiHi NPOLEeCH B €JIEKTPUYHUX MEPEeXKaX, IO MICTSATh BY3JIM JBUTYHOBOTO HaBaHTaXEHHS. [Ipegmer
IOCJIPKEHHS. - MOZEJIOBAaHHS IEPEXiIHMX IPOLECIB B €JEKTPUYHUX MEPEXKax [OBiIbHOI KOHQirypauii. MeTow po6otu €
PO3pOOKAa MaTEMaTUYHUX MOJEeJIel €JIEKTPUYHMX CHUCTEM, IO BKJIOYAIOTh BY3JM ABUTYHOBOTO HAaBAaHTA’KEHHS, BiITBOPIOIOUMX
€JIEKTPOMArHiTHI Ta €JIEKTPOMEXaHiYHi CKJIJOBi MEePEXiIHMX MPOLECiB B CUCTEMAaX OOBiIbHOI KOHIirypatii npu aBapilHUX i
KepYI4UX BIIJIMBaX. MeTogu HOCTiIKeHHs 6a3yl0TbCsl HA OCHOBHUX IOJIOKEHHSIX T€Opii eJIeKTPUYHUX KiJl, Teopii eJIeKTPUYHUX
MallvH, Teopii eJIeKTPOMArHiTHOro II0Jig, a TakKoXX Ha MEeTOJAaX MaTeMaTUYHOIO MOJEJIOBAaHHA Ta YMCEJILHOTO pillleHH
HeJIHINHUX cucTeM anrebpaiyHux i AudepeHianpHuX PiBHSIHb. MOZEJb €1eKTPOMArHiTHUX MEPEXiAHUX NIPOLIECIB B €/1€KTPUYHIN
Mepexi oTpuMaHa 3 BUKOPUCTAHHSM MeToAay (asHMX KoopiuHaT. HaykoBa HOBU3HA OEpKaHMX pe3ysbTaTiB. OTpuUMainu
MoAaNbIINI PO3BUTOK MaTeMaTU4YHi MOJEJi €JIEKTPOMArHiTHUX i €JIeKTPOMEXaHIYHUX MEPEXiJHUX IPOLECIB B €JEKTPUYHUX
Mepexax 3 pYyXOBOi HABaHT@KEHHSIM B (a3HUX KOOpAMHATaX, (OpPMasizoBaHUX MPOLENyp CKJIaJaHHsA 1 pileHHs
oudepeHLialbHUX PiBHSAHb 111 TPU(A3HUX CXEM, IO 3a6e3NeyyloTh MOXJIMBICTh [JOCIHIIXKEHb B €JIeKTPUYHUX Mepexkax
JIoBinbHOI KOHQIrypauii Ha enuHil anropuTmiuHiii ocHOBi. Pesynpratu HJIP BrnpoBamkeHi B IpakTHKYy eKcITyaTanii i

IIPOEKTYBaHHS TiIpOaKyMYJIIOIOYHMX €JIEKTPOCTAHIIIl B PI3HUX peXMMax poOOTH eJIeKTPUIHOI MEPEXKi.
Pedepar (aHr1)

The object of study is the transients in electrical networks containing components of the motor load. The subject of the study is
to simulate the transients in electrical networks of arbitrary configuration. Aim is to develop mathematical models of electrical
systems, including components of the motor load, reproduce electromagnetic and electromechanical components of transients
in the systems of any configuration and at emergency control actions. To achieve the objective of the following tasks: - the
definition of parameters of elements of electrical systems in the phase coordinates, the creation of a data bank; - Development
of the elements of electrical systems of mathematical models that reflect the characteristics of their design; - Develop a method
for the formation of differential equations of transients for a system consisting of three-phase static and rotating components,
inductive and capacitive coupling with constant and variable parameters. - Development of a method for solving systems of
differential equations of transients. Research methods are based on the fundamentals of the theory of electrical circuits, theory
of electrical machines, electromagnetic field theory, as well as on the methods of mathematical modeling and numerical solution
of nonlinear systems of algebraic and differential equations. Model of electromagnetic transients in electric network obtained
using the method of phase coordinates. Scientific novelty of the results. Further developed the mathematical model of
electromagnetic and electromechanical transients in electrical networks with motor load in phase coordinates, formalized
procedures for setting up and solving differential equations for the three-phase circuits, providing the opportunity to study in
electrical networks of arbitrary configuration on a single algorithmic basis. The results of research put into practice the
operation and design of pumped-storage power plants in various modes of operation of electric network.5481

Ingexc YIK: 620.9.001.5; 620.9.001.57; 620.9.001.5:51-7; 620.9.001.5:007, 621.316.94

Kozu remaruynux pyopuk HTI: 44.01.77

6. HaykoBo-TexHiyHa npoaykuis (HTII)



HTII 1

HasBa npoaykii (ykp): [IporpaMHO-TE€XHOJIOTiYHA JOKYMEHTAL]isl 3 MATEMaTHYHOTO MO/IEJIIOBAHHS IIEPEXIiTHUX IIPOLIECiB

Ha3zBa npoaykuii (anrj): Program-technical documentation of mathematical modeling of transients

OuikyBaHi pe3yJIbTaTH: JOKYMEHTALLis

T'anyss 3acTocyBanHus: 72.10

Omnuc npoaykiii (ykp): MaremaTrdeckas MOZesb IepPeXoAHbIX IPOLECCOB B 3JIEKTPUYECKUX CETSIX C ABUTATeJIbHOI HArpy3Koii B

q)aBHbIX KOOpAMHATAX IMMO3BOJISIET NCCIIEA0BATH 3JIEKTPOMATHUTHBIE U 3JIEKTPOMEXAaHNYECKNE COCTABJIAIOUINE TTEPEXONHBIX

MIPOLIECCOB
ConianbHO-eKOHOMiIYHa cipsimoBaHicTs HTII:
Cragisa 3aBepmenocti HTII: 3git o HIIKP
BnposazykenHsa HTII: BipoBazkeHO

Crpoxku BrnpoBazykeHHs: 07.2014

Bupo6Huk npoaykuii: HTY "XI1I"

CnoskuBayi npogyKuii: YKprizpornpoekr
IepcnekTuBHi puHKHU: PuHKY YKpainy, Pocii

IpaBa iHTeJIEKTYaIbHOI BJIACHOCTI: 32 J0TOBOpaMU

dopmu Ta ymoBH nepepaui npozykuii: CriiibHi HIJIKP
7. Biosriorpagiyuauil onuc

8. 3BiTHa JOKyMeHTaNis

KisnpKicThb cTOpiHOK B 3BiTi: 99
Mosa 3Bity: Pocilicbka

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHI BiTOMOCTI

IlepeJiik 0Ci6O-BHKOHABIIiB
Benpik IOpiit MukosaiioBuy

l'anyc Omnbra OnexciiBHa

KepiBHHK opraHi3arrii:
Mapuenko Anpii [lerposud
KepiBHUKH poGoTH:

Bemnpik IOpint Mukosnanosuy

KepiBHuK Bigainy peectpanii HayKoBoi gisibHOCTI
VKpIHTEI

IOpyenko T.A.



