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unit “Integration”, which is intended to translate the common CMS. According to the obtained in the process of testing the
module data, it was concluded that the server subsystem can handle requests from 100,000 hits per day.

ONITUMM3AIUS YCTABOK JUP®DPEPEHIIMAJIBHBIX 3AINUT TPAHC®OPMATOPOB
N ABTOTPAHC®OPMATOPOB C IOMOIIBIO
X AJEKBATHBIX MATEMATHYECKUX MOJEJIEN

Angpees M.B., boposukos 10.C.

Hanmonaneuerii nccnenoBarenbekuii TOMCKHA MOMTUTEXHUIECKUN YHUBEpCUTET, ToMcK, Poccust
(634050, Tomck, nip. Jlenuna, 30), e-mail: andreevmv@tpu.ru

B nannoii pabore paccMoTpeHa npobiieMa HeTIPaBUIBHBIX AeHCTBUI perneinoit 3amuTsl (P3) u nporuBoaBapmii-
Hoit aBromaruku (ITA), B Tom uncie auddepenunanpHoi 3aumtsl Tpanchopmatopa (J3T). YeranosieHo, 4To I1aBHO#
MIPUYUHON TOTO sABIsIeTcsl HecooTBeTcTBUEe HacTpoek 3T peansHbM ycnoBusM e€ (QyHKIIMOHUPOBAHUS, TIIABHBIM
00pa3oM CcBA3aHHOE C MPUMEHEHUEM B CyIIECTBYIOIIEH MeToauke pacdera ycraBok J[3T psaa rpyOsix ynpouienuil. Ha
OCHOBAaHUH HCCIIEIOBAHUH, KPAaTKO IIPE/ICTAaBICHHEIX B pabOTe, CAEIaH BEIBOJ] O TOM, UTO aJIeKBaTHbIE MaTeMaTHIECKHE
MO/IC/IY, YYUTBIBAIOIINE OCOOCHHOCTH KOHKPETHBIX PEaM3alMil U MPOLECChl B U3MEPHUTEIBHBIX TpaHC(OopMaTopax
toka (UTT) u nHTErpHpOBaHHEIE B COOTBETCTBYIOIINE CPEICTBA IPUMEHEHUSI, K KOTOPBIM, B YACTHOCTH, OTHOCHUTCS 1
pazpaboTaHHas aBTOPOM CTaThu IporpaMma Maremaruyeckoro moaenuposanus 3T, sistorcs 53GGEKTUBHBIMU UH-
CTPYMEHTaMH IIPOBEPKH M onTHMH3amy ycraBok J13T.

OPTIMIZATION OF TRANSFORMERS DIFFERENTIAL PROTECTION SETTINGS
WITH ITS ADEQUATE MATHEMATICAL MODELS

Andreev M.V., Borovikov Y.S.

National Research Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, street Lenina, 30),
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In this paper considered the problem of wrong actions of relay protection (RP) and emergency automation (EA),
including the transformer differential protection (TDP). It was found that the main reason of this problem it is discrepancy
of TDP settings from real operation conditions, mainly associated with the use of several gross simplifications in
existing method of TDP settings calculation. Based on the research, briefly presented in the article, it is concluded that
the adequate mathematical models, considering peculiarities of the specific implementations and processes in current
transformers (CT) and integrated into the appropriated aids, in particular, into designed by article’s author program —
mathematical modeling of TDP, are effective tools for testing and optimizing of TDP settings.
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B crarse mperyiaraeTcst MOTHGHKALS TAPAUIEIBHOIO CIOco0a JISKOMITO3UIIMN AHHAMHYECKUX CHCTEM, OIMChIBAEMBIX
repearoYHbIMUA (QyHKIMsIME. [IaHHBIH CIIOCO0 MPHUTONEH VTS CO3MaHMs II(PPOBBIX YCTPOUCTB YIIPABICHHS U 00pa0OTKHU CHT-
HaJIOB C Oosiee BRICOKUMH TOYHOCTHBIMU M CKOPOCTHBIMH XapaKTEPUCTHKAMH 10 CPABHEHHIO C YCTPOMCTBAMH TOTO JKe Kiacca
3a CYeT pacHapauIeNIMBaHMs BBIUHUCIUTEIBLHOTO nporecca. [IpHBOIUTCS alropiT™ NpOrpamMMBl, TTO3BOJBIEOIIHIT OCYIIECTBHTH
ABTOMATHYECKH TIEPEXO] OT OIMHCAHHST JUHAMHYECKON CHCTEMbI B BUJIE MIEPEIaTouHOi (QyHKImK 100 Habopa Hyreil MomocoB
¥ ko3 uIHeHTa TIepeiadn K CyMME Mepe/IaTovHbIX (yHKIMI He Ooriee BTOPOro Mopsiaka. AHAIN3 JOCTOBEPHOCTH TIpeiarac-
MOTO CII0cO0a OMHMCAHHKSI IPOM3BOIUTCS Ha MPUMEPE CHHTE3a U MOJICITMPOBAHHSI AUITHITHYECKOro (ribrpa 9 mopsiaka B cpefe
LabVIEW. IlpousBonutcst aHam3 SpGEKTHBHOCTH ¥ JIOCTOBEPHOCTH MPEIIAraeMoro croco0a JSKOMITO3HIAN BO BPEMEHHOM U
yacToTHOU oOnacTu. [lokazaHo, 4To CTerneHp SKBUBATICHTHOCTH L(POBOTO (PHIIBTPa, IPEICTABICHHOIO MpeUIaraeMbIM CIIOCO-
OOM OTHOCHTEIIBHO KIIACCHYECKOM peai3aliiy, JI0CTaTOuHa [UTsl PEIIeHHs COBPEMEHHBIX 3a/1a4 IU(pOoBOi 00pabOTKN CHTHAJIOB.
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The article describes the modification of design method, based on parallel decomposition of dynamic systems
described by transfer function. This method is suitable for the development of digital control and signal processing
systems with higher accuracy and speed characteristics by parallelizing the computation process. The authors give
the program algorhytms that allow the automatic conversion for description of the dynamical system in the form of a
transfer function or zero-pole-gain to the sum of first and second order transfer functions. A validation of the described
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