JAEKTPOJHEPTETHKA

===__=_m=__=—=__=___|m

TOCYAAPCTBEHHBIN

YHHBEPCHTET FAR ERASTERN STATE

NYTER COOBUIEHHA TRANSPORT UNIVERSITY HHHOBALIHOHHBIE TEXHOAOTHH * INNOVATIVE TECHNOLOGIES

POCCUA 680021, r. XABAPOBCK, yn. CEPBILLEBA, 47 47, SERYSHEVA, St. KHABAROVSK, 680021, RUSSIA
Ten.: (4212) 35-95-02, 35-95-17, 64-73-27 Tel.: 7-4212-35-95-02, 64-73-27, 35-95-17

®akc (4212) 64-74-10 Fax 7-4212-64-74-10

e-mail: nich@festu.khv.ru e-mail: nich@festu.khv.ru

www.festu.khv.ru www.festu.khv.ru

CTPONTEALCTBO, IKCHAYATAUNR
N PEMONT NYTH. NEKYCCTBERNBIE
COOPYMEHNY

NPOMBIMAERNOE
N TPAXARHCNOE CTPONTEABCTBO

TIOABNXHOR COCTAB
XEAE3HBIX AOPOT

NHMOPMAI{HOHHRIE TEXHD
ABTOMATNKA N TEAEMEXAHNKA

ANOAOINS W GE3ONACROCTR
XNIHEAEATEALHDETH




OobnacTs npuMeHeHus

DJIeKTPOIHEPreTHIECKOE XO3SHCTBO.
Haznauenne

VYerpoiicTBO NpefHa3HauYeHO Ul ONPEENeHHs] PeanbHOro
MECTa PacroNOKEeHUs (TPACCHPOBAHM) DIIEMEHTOB 3a3EMJISTIOIINX
YCTPOUCTB JICHCTBYIOIMX 3JIEKTPOYCTAHOBOK M JIOKAIIM3AIMN
MeCTa TOBPEKACHHUS JJeMeHTa (TOPU3OHTAIBHOM —IOJIOCHI)
KOHTYpA 3a3eMJICHHSI.

YCTPOMCTBO MO3BOJSIET:

* MPOU3BOIUTH JUATHOCTUKY 3a3eMJISIIOIIUX YCTPOICTB
0€e3 OTKIIF0UYEHHS DIIEKTPOYCTaHOBKHY;

* JIOOMTBHCSI COKpAIEHHs MaTepHajbHBIX M TPYIOBBIX
PeCypcoB, CBSI3aHHBIX C OTKOIKOM 3a3eMJISIIOUINX YCTPOIMCTB B
LEeJIAX JUarHOCTUKU;

* [IOBBICHTB Y CIIOBHS JIEKTPOOE30T1aCHO CTH HA TEPPUTOPHH
JJIEKTPOYCTAHOBKHU.

IKOHOMHYECKHE MPEUMYIEeCTBA

IIpumeHenne  ycTpoiicTBa  MO3BOJISIET  YMEHBUINTH
MaTepHaabHbIE 3aTPAThl, HAPABJIECHHBIE HA BOCCTAHOBIICHHE
YCTPOKMCTB 2JIeKTpocHAOKEHMST TATOBBIX TojcTaHimid. Cpox
OKyIaemoctu 1,5 ser.

DKOJIOTMUECKUE XAPAKTEPUCTUKU: YCTPONCTBO OTBEYAET
TpeOOBaHMSIM IIEKTPOMArHUTHON COBMECTUMOCTH, MOOWIIEHO,
oOnasiaeT MaabIMH radapuTamMu, 4TO 3HAYUTEIBHO OOlieryaeT
€r0 MCIIOJIb30BaHNE Ha YAAJICHHBIX O0BEKTaX YHEPIeTHKH.

Oxpana npas unmeniekmyanrsHol coOCmeenHocmu
Asmopckoe  ceudemenvcmeo Poccuiickoeo  azenmcmea  no
nameHmam u moeapHuim sHaxam Ne 25604.

IHoTeHunanbHbIe NOTPEOUTEIHN

IIpemmaraemasi pazpaboTka MOXKET OBITH BHEApEHA Ha
00BEKTax 3JIEKTPOIHEPreTHIECKOTO KOMIUIEKCA. BO3MOXKHEI
MIPOJayka TOTOBBIX M3/IEINN W TPUBICYEHNE MHBECTHUIIMN /IS
TUPQKUPOBAHUSI  yCTPOMCTBA. Bo3moxHo CO3/1aHKE
COBMECTHBIX MPEINPHUSITHH.

YCTPOHCTBO ANS KDHTPOAS
KAYECTBA KOHTYPOB 3ASEMAEHHA B
AEHCTBYHUIHX JNAEKTPOYCTAHOBKAX

THE DEVICE FOR THE CONTROL OF
GROUNDING CONTOURS QUALITIES
IN OPERATING ELECTROINSTALLATIONS

Vempoiicmeo npeonasnaueno ons onpedenenus mecma pacnonioNceHus NemMeHmos
3ABEMISIOUWUX YCIPOUCING QeUCMBYIOUUX INEKMPOYCIMAHOBOK

Scope of use

Electropower facilities.
Purpose

The device is intended for finding the real location of
grounding device elements in operating electroinstallations
and localization of the damaged place of an element of the
grounding contour (a horizontal strip)

THE DEVICE ALLOWS:

* To diagnoze grounding devices without switching off the
power in the electroinstallation;

* To achieve the reduction of material and manpower resources
connected with digging out and diagnozing the grounding de-
vices;

* To raise the level of electrosecurity on the territory of elec-
troinstallation.

Economic advantages

The device allows to reduce the material expenses aimed
at restoring the devices of electrosupply of traction substa-
tions. The time of viability is 1,5 years.

Ecological characteristics: the device meets the require-
ments of electromagnetic compatibility. It is mobile, has small
dimensions, which considerably facilitates its use on the re-
moved power facilities.

Protection of intellectual property rights
The copyright certificate of the Russian agency of patents and
trade marks is Ne 25604.

Potential consumers

The offered device can be introduced on the sites of the
electropower complex. It can be sold as well as copied in case
of finding investors. It is also possible to start joint ventures.

JAAGHEBOCTOYHbIN TOCYAAPCTBEHHI YHHBEPCHTET NYTE CODGLIEHNA



Ha3znauenmne

YerpoicTBo peneliHoi 3amuTel. [Ipeqnaznaueno st
obecrnieueHns HA/IeKHOTO PEe3ePBUPOBAHMS 3AIHAT TATOBBIX
MOZICTAHITAH MTEPEMEHHOTO TOKA CO CTOPOHKI nuTaromux JIDI1
110(220) kB mpu aByx(ha3HBIX KOPOTKHUX 3aMBIKAaHHUAX B
TATOBOM pacIpeenTuTeIbHOM YCTPOUCTBE.

NPEMMYIIIECTBA YCTPOMCTBA:

* HE3aBHCUMOCTb YCTPOMCTBA 110 BpeMEHU cpadarbiBaHUsI OT
samut JIDIT;

* OTCYTCTBHE I'PAHMIBl YCTABKH [0 COMPOTUBIICHUIO;

* o0ecrieueHne JaIbHEr0 Pe3epBUPOBAHMS 3AIINT MOACTAHIINH
¢ TpancopmaropaMu MOIIHOCTHIO 63 MBA u Huke;

* COBMECTUMOCTb C TUTIOBBIMH NanessiMu 3amuT JIDIT;

* MaJorabapuTHOCTb.

DKOHOMHUYECKHE NMPEUMYIIeCTBA

Ilpumenenne  ycTpolcTBa  MO3BOJIIET  YMEHBLIUTH
MarepuaibHbIe 3aTpaThbl, HAalPaBJICHHbIE HA BOCCTAHOBJICHUE
YCTPOMCTB 2J1€KTPOCHAOKEHHS TATOBBIX HOICTAHIHH.

Oxpana npas unmenieKmyaneHou cooOCmeenHocmu
Hamenm na usobpemenue Ne 2183041 *Vempoiicmeo ons
pezepsuposarus 3awum msaeogvlx noocmanyuil. Ipuopumem
om 06.05.2000 e&. 3apeeucmpuposan 6 Iloc. peecmpe
usobpemenuti PO u oeiicmeyem c 06 mas 2000 e.

IoTeHunanbHbIE MOTPEOUTEIIH:

OOBEKTHI ANEKTPOIHEPTETUUECKOTO KOMILIEKca. B03MOXKHEI
[IPOAAKa TOTOBBIX M3IC/INN U MPUBJICYEHUE UHBECTULIMNA IS
TUPAKUPOBAHUS yCTPOHUCTBA.

YCTPOHCTBO ANA
PESEPBHPOBAHMA SANLIHT
TATOBLIX NOACTAHIHH

THE DEVICE FOR RESERVING THE
PROTECTION OF TRACTION SUBSTATIONS

IIpeonasnaueno 0nst obecneueHus HA0elHCHO20 Pe3ePEUPOBAHUS
3auum ma2o8vix NOOCMAHYULL

Purpose

The device of relay protection. It is intended for the
maintenance of reliable reserving the protection of traction
substations of an alternating current from feeding Power
Transmission Line (PTL) 110 (220) kv at biphase short
circuits in the traction switching centre.

ADVANTAGES OF THE DEVICE:

* Independence of the device on the time of operation from
the PTL protection;
» Absence of the border of the installation on resistance;
» Maintenance of distant reservation of protection of
substations with transformers having capacity of 63 MBA
and below;
» Compatibility with typical panels of protection ;
* small size.

Economic advantages

The device allows to reduce the material expenses aimed
at restoring the devices of electrosupply of traction
substations. The time of viability is 2,7 years.

The protection of intellectual property rights.
The patent for the invention * the Device for reservation of
protection of traction substation” is Ne 218304 1.

Potential consumers:
Sites of an electropower complex. Sale of finished articles
and attraction of the investment for duplicating the device are
possible.

FAR EASTERN STATE TRANSPORT UNIVERSITY




JAUIMTA ABYXUENHBIX NHHHA
JAEKTPONEPEARYH

THE PROTECTION OF TWO-CHAIN
TRANSMISSION LINES

Yempoticmeo npeonasuaveno s 3awumol TuHUIL SNEeKMponepeoau

WM3amepuTenbHbIi Opra HanpsikeHus
HYNEBOV M0GIEA0BATENLHOCTH

YerpoiicTBO ABYXHENHBIX JIHHMIL  3JEKTponepenavu
NMPeAHA3HAYEHO [/ 3AIMTHI JIMHHN )JIEKTpomepesadu OT
O01HO(A3HBIX 3AMBIKAHUI W MOKeT IPPEKTUBHO HCHOIb-
30BaTbCA /11 3aIUThI ABYXUENHbIX JHHHIT dJIeKTPOnepeaaun
U Ka0eJbHbIX JUHUMH, NPOXOASALIUX MO OAHON Tpacce WU B
O0THOM Ka0eJHLHOM KaHaJie.

CucremMa COCTOMT W3 W3MEPUTEIHFHOTO W JIOTHYECKOTO
OJIOKOB, OOBEINHSIOIINX KOMIUIEKTHI 3aIUT JTUHAMN.

IMPEMMYIIIECTBA:

* ITozBomster Ha 100 % WMCKITIOUNTH JIOKHOE CpadaThIBAHUE
3aIIUT HETIOBPEXKIEHHBIX JIMHHH;

* QNANTHPOBAaHO K CYIIECTBYIOLIIMM CHCTEMaM 3alluThl U
ABTOMATHKH;

* IPOCTO B M3TOTOBJICHUH.

VYetpoiicTBO UcTonk3yeTcss Ha moactaHmax 35/10 u Ha
cTposilieiicss TMHUE snekTpornepenad Ypran - M3BecTkoBas

JlanbHEBOCTOYHOM KENE3HOM 10POTH.

Oxpansemca nameumamu Ne 1614066 u 1728915

0m 0OHOPDAZHBIX 3AMBIKAHUL

The device of two-chain transmission lines is intended
for the protection of the transmission lines against single-
phase short circuits and can be used effectively for the pro-
tection of two-chain transmission lines and the cable lines
which are passing on one line or in one cable channel.

The system consists of the measuring and logic blocks
uniting complete sets of protection of lines.

ADVANTAGES:

* The use of the system allow to exclude by 100 % false pro-
tection of not damaged lines;

* to easily adapt existing systems of protection and
automatics;

* to be simple in manufacturing.

The device is used on substations 35/10 and on the power
transmission line Urgal — Izvestkovaya of the Far East railroad

which is currently under construction.

1t is protected by patents Ne 1614066 and Ne 1728915

JAAGHEBOCTOYHbIH TOCY AAPCTBEHHIH YHHBEPCHTET NYTE CODGUIEHNA



MOACTAHLMS
TIMHUSI CBSI3N

T 1

OT Apyrux Grokos
3aLnThbl

This teleprotector is designed f
power transmission lines and ¢

Tenesamura mnpegHA3HAYEHA [Js  3alIUTHI  H
ompereseHNs] MOBPEKAEHHBIX YIACTKOB BHICOKOBOJIBTHBIX
JUHUA ¥ KOHTAKTHOW CeTH, MMEIIIUX 3a3eMJIeHHe Ha
PeJbCOBYIO 1eNb, 1 MOKET HCIOJIb30BATHCSA HA JKEJIe3HBIX
J0POrax nepeMeHHOro U MOCTOSTHHOTO TOKOB.

Tenezammra coctout U3 JudQepeHnanbHbIX AaTYMKOB
TOKa M JIOTMYECKUX OJOKOB, YCTAaHOBIICHHBIX Ha KaXJIOM
Jpoccenb-TpaHc(hopMaTope pebCoBOil IeNH, CyILECTBY IOLINX
KaHallOB CBSI3M M CHUCTEMBl TEJECUTHAIM3ALMKM, a TaKKe
JIOTHYEeCKUX OJIOKOB, YCTAaHOBICHHBIX Ha JHCIETYEPCKOM
MYHKTE.

HUCITOJIB3OBAHUME TEJIESAIIUTHI ITIO3BOJISIET:
* OIPEICIIUTH MOBPEKIEHHBIE YUACTKU JIMHUI C TOUHOCTBIO
JI0 OJTHOTO OJIOK-y4acTKa pelibCOBOM LIeTH;

* QNanTHPOBaTh YCTPOWCTBO K NEHCTBYIOIIEH cHcTeme
ANIEKTPOCHAOKEHUS.

Oxpansiemcs nameumom Ne 1671487.

FAR EASTERN STATE TRANSPORT UNIVERSITY

TEAESAUIMTA AHHHH
JAEKTPONEPEARYH

TELEPROTECTOR (SHIELD) FOR POWER
TRANSMISSION LINES

Tenezawuma npednasnayiena Ons 3auumol U OnpedeneHus NOBPEHCOEHHbIX YUACHKOE
BLICOKOBONLINHLIX TUHUTL U KOHMAKMHOTL Cemi

This teleprotector is designed for protecting and deter-
mining the damaged spots on the high-voltage power trans-
mission lines and catenary (contact system), which have
earth connection to the rail track circuit, and can be used
on the AC (alternating current) and DC (direct current)
railways.

The teleprotector consists of the differential current-sens-
ing devices and logic sections installed on each throttle - trans-
former of the rail track circuit, the existing transmission chan-
nels and telesignalization system as well as the logic sections
installed at the dispatching station.

THE USE OF THIS TELEPROTECTOR ALLOWS:

* to determine the damaged spots on the power transmis-
sion lines within the accuracy of one block section of the rail
track circuit;

* to adapt the device to the operating system of the elec-
tric power supply.

1t is protected by patent Ne 1671487.




Ha3nauenmne

IIpennasnaueHo s oOecHiedeHUs]  CENEKTHMBHOCTHU
OTKJIIOYEHUI JIBOMHBIX 3aMbIKAaHUI Ha 3€MJII0 Ha DPa3HbIX
JIMHUSIX € U30JIMPOBAaHHOM HEUTpablo. YCTAHOBKA YCTPOKCTBA
MIpEAToaraeTcs Ha BCEX MPUCOSTNHEHUSX, OTXOIAIINX OT IITHH
MOICTAHIIMH.

Onucanue

Zammra JIDII ¢ u3onupoBaHHO# HeWTpanbio obecredu-
BAETCsl 33 CUET KOHTPOJISI OUEPETHOCTH BO3HUKHOBEHUS TOUEK
3aMBIKaHUsI Ha 3EMJIIO TI0 COBIQJICHUI0 MOMEHTOB HOSIBJICHUS
HAaIpsDKEHHsl HYJIEBOM IOCIIEI0BATENLHOCTH M HalpaBICHUs
MPOTEKaHMsI MOIITHOCTH HYJIEBOH MOCIIEI0BATEILHOCTH B JIMHHIO,
a TaKke 3a CYET BBEACHMS COOTBETCTBYIOLIEH OJIOKHPOBKU
3alIUThl OT MEeKAy(]a3HbIX 3aMbIKAaHUN JUISl TPUCOEIUHEHHSI,
I71e TIPOM30IIII0 BTOPHYHOE 3aMbIKaHUE Ha 3eMITIO.

HNPEUMYIIECTBA:

* KpaTKOBPEMEHHOE OJIOKMPOBAHUE 3alUThI IPUCOEANHEHUH
OT MHOTO(A3HBIX KOPOTKHMX 3aMbIKaHUH IpU JIBOWHOM
3aMBIKaHUU HA 3EMIIIO;
* CEJIEKTMBHOE U HANpaBJIEHHOE OTKJIIOYEHHE YYacTKa C
MEpBOHAYAIBHBIM OIHO(A3HBIM 3aMbIKAaHUEM Ha 3EMIIIO;
Dddexr mocTuraercs 3a cyeT MCKIIOYEHHS BBIXOJA M3
CTPOSI DHEPreTHYECKHX OOBEKTOB TPH  CIEHUPHYECKUX
3aMBIKaHUSX Ha 3€MJII0, Ha KOTOpPbIE TUIIOBAsl ammaparypa He
pearupyer.

Iamenm P® Ne 2174276, MKH HO2H3/16. Ilamenm na nonesmyio
mooenv Ne 41926. 3asexa Ne 2004120131. Ilpuopumem nonesHoi
mooenu 05 urona 2004 e. 3apecucmpuposano 6 2ocyoapcmeeHHom
peecmpe noneznvix mooeneil PO 10 noabps 2004 2.

Cxema BKIto4eHust 3alnTbl

Tok AByXhasHoro
KOPOTKOIO 3aMblKaHus

v
¥

ol

YCTPOMCTBO 3AUIHTLI A3N C

W3ONHPOBAHHOH HEHTPANBH OT
ABYNMASHLIX KOPOTKHX 3AMBIKAHHH
YEPE3 3EMAH HA PA3HLIX DHAEPAX

THE POWER TRANSMISSION LINE PROTECTION
DEVICE INSULATED NEUTRAL AGAINST THE
DOUBLE-PHASE-TO-GROUND SHORT-CIRCUITS
ON THE DIFFERENT FEEDER LINES

Ilpednasnaueno 0ns obecneuenus: Cenekmu6HOCmY  OMKIOUYEHUU OBOUHbIX
BAMBIKAHULL HA 3eMTI0 HA PA3HBIX TUHUAX € UBONUPOBAHHOU HEUMPATIbIO

Purpose

This device is designed for providing the selectivity of the
cross-country fault switching- out on the different insulated neu-
tral lines. The device is supposed to be installed on all the con-
nections, departing from the substation busbars.

Description

PTL protection with the insulated neutral is ensured by the
control of the occurrence sequence of the short-circuit points to
the ground on concurrence of the moments of initiating the zero-
sequence voltage and the direction of the zero-sequence power
flow to the line, as well as by the introduction of the appropriate
lock-out protection against the interphase short circuits for con-
necting those points, where there has occurred a repeated short-
circuit to the ground.

ADVANTAGES:

* the short-duration blockage of the connections’ protection
against polyphase short-circuits at the double-phase-to-ground
short circuit;

» the selective and directed switching-out of a site, with the ini-
tial single-phase-to-ground short-circuit;

The effect is achieved by excluding the power installation
outage with specific short circuits to the ground to which the
standard equipment does not react.

The patent of the Russian Federation, Ne 2174276, MKI
HO2H3/16. The patent for useful model Ne 41926.

The application Ne 200412013 1.

The priority of the useful model, July 05, 2004. It is entered in
the public register of the useful models of the Russian Federa-
tion, November 10, 2004.

JAAGHEBOCTOYHbIH TOCY AAPCTBEHHIH YHHBEPCHTET NYTE CODGUIEHNA



YCTPOHCTBO QAR KOHTPOAS
MECT OT)KHTA KDHTAKTHOTO
NPOBOAA

THE DEVICE FOR TESTING THE
CONTACT WIRE ANNEALING SPOTS

Hpeéuaanaueno ons Hepaspyutaruweco KOHmMpOous mechn meniosoco

Hasnauenne

[IpennasHaueHo JuIsi HEpa3pyILAIOIIEr0 KOHTPOIS MECT
TEIUIOBOTO MOBPEXJIEHUST KOHTAKTHOTO IIPOBOJA MAapokK
M®100, M®D85 B ycrnoBusIX dKCIITyaTalluu.

[punoun geficTBus yeTpoiicTBa
OCHOBaH Ha 3aBUCHUMOCTH aKyCTHUYECKUX IapaMeTpoB
(CKOpPOCTh pacnpoCTpaHeHuss U KOIDPUIIMEHT 3aTyxXaHUsl)
KOHTAKTHOT'O ITPOBOJIa OT €ro MPOUYHOCTHBIX XapaKTEePUCTHUK.
OCHOBHBIM ~MH(OPMATUBHBIM IIAPAMETPOM  SIBJISIETCS
orubaromast 5X0-UMITYJIECOB.

CocTaB ycTpoiicTBa:

* nedexrockon A1212;

* npeoOpazoBaTesy yIbTPa3ByKOBbIX Koebanuii Ha 5 1 10MI i

* IITAHTa JIepXKaTeb;

* [IPUCTIOCOOJIEHUE BBOA-BBIBO/IA TIOBEPXHOCTHBIX BOJIH;

* KOMIUIEKT 00pa3loB JUIsi HACTPOWKM M IPOBEPKH paboTo-
CHOCOOHOCTHU YCTPOMCTBA,;

* MHCTPYKIIMS [0 ITPOBEICHUIO KOHTPOJIS.

YCTPOMCTBO OBECIIEYABAET

oOHapy)KeHHEe W JIOKAIM3alUI0 MECT OTXKWTa M Mepexora
KOHTaKTHOTO ITPOBO/ia 0€3 ero IEMOHTaXa 1 TI03BOJISAET IPOBOIUTH
OLIEHKY YCWJIMI pa3pblBa.

FAR EASTERN STATE TRANSPORT UNIVERSITY

noepawcdeuuﬂ KOHMAaKNmHO20 npoeoba

=

\

Purpose

This device is designed for Non-Destructive testing of the
thermal damage spots of the MF100/MF85- grade contact wire
under operating conditions.

The operating principle of the device

is based on the dependence of the contact wire acoustic param-
eters (speed of distribution and rate of decay) on its strength
characteristics.

The basic message-bearing parameter is an enveloping curve
of echo - pulses.

The device description:

* the non-destructive test unit - A1212;

« the converters of ultrasonic vibrations on 5 & 10 MHz;

* the holding rod;

« the surface wave input-output attachments;

* the set of samples for adjusting and checking the operational
capability of the device;

» the testing procedure instruction.

THE DEVICE ENABLES

to detect and isolate the contact wire annealing and overburning

without its dismantling and allows to estimate the breaking force.
100 . —

80 +-4-4-%

60 +-1-4---

OrubatoLLas axo - UMMyrbCoB



YHHBEPCAAGHBIA NPOTPAMMHBIH
KOMIAEKG N0 PACYETY TOKOB KOPOTKOTO
JAMBIKAHHA W YCTAHOBOK PEAEHHBIX
JAUMT NOACTAHIHH

UNIVERSAL PROGRAM COMPLEX FOR THE
SHORT-CIRCUIT GCURRENT ESTIMATION AND
RELAY PROTECTION SETTINGS FOR
SUBSTATIONS

Komnnexc npednasnayven s pacuéma 3auum 6cex 3NeMeHmos ms208bix

cupepa 35kB | PrAepa U NOHUSUMENLHBIX NOOCTNAHYUTL

L 1018

Komniexke mnpeaHasHadeH A MCHONB30BAHUS B
NPOEKTHON M JIKCILNTYyATALMOHHOH NPAaKTHKe 1Js pacdéra
3aIIUT BCeX JJEMEHTOB THANOBBIX M MOHH3HUTEIbHBIX
noactanumii 220(110)/35(10)/27,5 kB ¢ TpéxodMOTOUHBIMU
TpanchopmMaTopaMu U C YCTAHOBKOH JBYXOOMOTOYHBIX
Tpancopmaropos 35/10(6) xB.

KOMIIJIEKC ITO3BOJISIET ITPOU3BOAUTD:

* pacu€Thl BCEX 3aIIUT OHU3UTEIIBHBIX TPAHC(HOPMATOPOB;
¢ pacuéThl 3aIUT TPAaHCHOPMATOPOB PAHOHHON HArPy3KH;
* pacuéThl 3aIIUT TPAHCHOPMATOPOB COOCTBEHHBIX HYKII;
* pacuétsl 3ammT Quaepos 6,10 u 35 kB;

e pacueTsl (umepoB KoHTakTHOW cetH, Quaepo /I[P u
aBTOOJIOKMPOBKH.

Bce 3ammrsl coracytoTest JpyT ¢ IpyroM U IPOBEPSIFOTCS 110
YyBCTBUTEIBHOCTH B COOTBETCTBHU ¢ [1YD m pyKoBOIsIIAME
YKa3aHHUSIMH.

Wcrnonbayercst GoMbIIOE KOJNMYECTBO MEHIO, B KOTOPBIX
XpaHiTCS ~JaHHBIE 10 yCTaBKaM 3alluT, IapaMmeTpam
TPaHC(HOPMATOPOB TATOBBIX MOJACTaHIMH. VMeeTcs BO3MOX-
HOCTh PACIIMPEHMS] MEHI0 ¥ HAKOIUIEHHMS HOBOW JIOTIOIHH-
TeNEHON MH(POPMAITHH.

This complex is intended for using in the designing and
operational practice for estimating protection of all the
elements of the 220 (110) /35 (10)/27,5 kV - traction and
reduction substations with triple-wound transformers and
with the 35/10 (6) kW double wound transformers
installation.

THE COMPLEX ALLOWS TO MAKE:

» the overall protection estimation of the step-down
transformers;

 the protection estimation of the district load transformers ;

¢ the protection estimation of the transformers for their own
needs;

* the protection estimation of feeders - 6,10 and 35 kV;

* the estimation of the overhead electric transport power line
feeders, feeders of the system “Two-Conductor Rail” and
automatic block system.

All types of protection are coordinated with each other and
are checked for sensitivity in compliance with the Control &
Maintenance Rules and Manuals.

The large number of menu which stores the data about
protection settings, parameters of traction substation transformers
is used. There is a possibility of expanding the menu and
accumulation of new additional information

JAAGHEBOCTOYHbIH TOCY AAPCTBEHHIH YHHBEPCHTET NYTE CODGUIEHNA



YHHBEPCAAbHbIH KOMMNAEKE
PAGYETOB CUCTEMbI TATOBOID
JAEKTPOGHABKEHHS 23 KB

UNIVERSAL COMPLEX FOR ESTIMATION
OF THE 25 KV TRACTION POWER
SUPPLY SYSTEM

8 pesynsTate
pacueta
onpegensioTes

Kommniieke mpemHa3HadeH Hjisi ofecmedeHHs] MPOIMYCKHON
CIMOCOOHOCTH YYACTKOB JIeKTPU(PUIPOBAHHBIX KeJIe3HbIX
JA0POT NMPH NPOMYCKe TAKeJT0BECHBIX M0e310B.

PacuerHpiii  OmMOK OCHOBaH Ha OOCIEIOBAaHUH AIIEKTPO-
MOJIBMIKHOTO COCTaBa, TATOBBIX MMOJICTAHINI, KOHTAKTHOW CETH,
penerdHoON 3almThl M Ha OUEHKE I[I0Ka3aresield KadyecTa
ANIEKTPHUYECKON SHEPTUHU C MOCIEAYIOIAMH PEKOMEHTAIIASIMH
[0 OpraHU3AINH JBIDKCHUS TSHKETOBECHBIX TIOE3/I0B.

HPEUMYHIECTBA KOMILVIEKCA:

® HII/IpOKI/Iﬁ JAUana3soH MOACIMPOBAHUSA PEIKUMOB pa60T},1
(pHZ[epHOﬁ 30HBI 1 UBMCHCHMU I‘pa(I)I/IKa JABWIXKCHUS ITIOC310B;

¢ HNPOrHO3UpPOBAHUC MoKasarejiel KadecTBa SHCKTPH‘ICCKOfl
OHCPIrun u HpOHYCKHOﬁ CIOCOOHOCTH y4acTKa Ha MCPCIICKTUBY
YBEJIIMYCHUA BECOBBIX HOPM IMOC3/10B;

* JOCTOBCPHOCTH pacdeTa 3a CHCT MHOI'OACICKTHOI'O aHalin3a
napaMeTpoB CUCTEMbI TATOBOT'O 3J'I€KTpOCHa6)K€HI/IH.

Hcrnonp3yertes B citysk0e aneKTpr(rKaiy 1 31eKTPOCHA0KEHNS
JBX]I, B maboparopun mo kadectBy osiekTposnepruu (MJI
KADJI) ABI'VIIC.

FAR EASTERN STATE TRANSPORT UNIVERSITY

Komnnexe npednasnauen s obecneuenus nponycKHol CNOCOOHOCMU YUACMKO8
AMEKMPUDPUYUPOBAHHBIX HCENE3HBIX 00PO2 NPU NPONYCKE MANCENI0BECHLIX NOE3008.

This complex is intended for providing the capacity of the
electrified railroad sections when passing the heavy trains.

The estimated block is based on the inspection of electrically
operated rolling stock, traction substations, overhead electric
transport power line, relay protection as well as on the estimation
of the indices of the electric energy quality with the subsequent
recommendations for organizing the movement of heavy trains.

ADVANTAGES OF THE COMPLEX:

+ wide range of simulating the operation modes of the feeder
zone and changing the schedule of the movement of trains;

» forecasting the indices of the electric energy quality and passing
capacity of the section with the prospect for increasing the train
weight standards;

* estimation authenticity due to the multifarious analysis of the
parameters of the traction power supply system.

This complex is used in the Electrification and Power Supply
Service Dept of the Far East Railroad and in the Electric Power
Quality Laboratory of FESTU.



NPOTPAMMHBIA KOMNAEKE ANA
ONPEAENEHMA NOTEHIMANA HA OBONDYKE
BONOKOHHO-ONTHYECKOTO KABENA,
NOABEWEHHOTD HA ONOPAX KOHTAKTHOW
CETH

THE PROGRAM SYSTEM FOR DETERMINING THE POTENTIAL
ON THE CLADDING OF THE FIBER - OPTIC CABLE SUSPENDED
ON THE CONTACT — SYSTEM MASTS

This program system is intended for determining an optimum arrangement of sheathed cable on the contact-system masts

IIporpaMMHBIi KOMIIEKC NPEIHAZHAYEH JJIS ONpese-
JeHHsI ONTHMAJILHOIO PACHOJIOKEHHS IKPAHHUPYIOLIEro
NMPOBO/IA HA ONMOPAX KOHTAKTHOW CeTH, JIEKTPUPUUHPO-
BAHHOI1 10 cucTemMe 0AHO(A3HOI0 MEPEeMEeHHOro TOKa, ¢ 1e-
JbI0 YMEHbIIECHHUS MPOSABJICHUS CYX0ro AyroBoro paspsiaa
HAa MOJABECHOM BOJIOKOHHO-onTH4YeckoM Kadesie (BOK).

Pemmenne sToii 3amaunm oOeCTIEUMBACTCS TSI PA3IAYHBIX
BapHAHTOB pacroyiokeHus: camonecyniero BOK, kougurypa-
LUHA TOKOHECYUIMX, YCUJIMBAIOIIUX U SKPAHUPYIOUIUX MPOBO-
JTOB DJICKTPUPUIIMPOBAHHBIX JKEIE3HBIX JOPOT W KOJMYECTBA
myTei.

IIporpamMma TO3BONISIET MPOM3BECTH OLICHKY HAIPSKEH-
HOCTH B JIF0OOH TIPOW3BOJIBHO 33JaHHOMN TOUKE 3JIEKTPUYECKO-
TO MOJISL M TIONYYHTh Tpauueckoe n300paskeHne pacrpeaere-
HUS IOTEHIIMAJIOB OTHOCHUTEIHHO BBICOKOBOJIBTHBIX MPOBOOB
KOHTaKTHOM ceT u cuctemsbl JII1P.

Kommneke peanuzosan Ha [I9BM, pabotaer B nuanoro-
BOM peXUMe M 00JaJaeT JOCTYIHOM T0JIb30BaTeNbCKOi 000-
JIOYKOI1.

KYHUCITY JOCTOUHCTB ITIPOI'PAMMHOI'O KOMIIVIEKCA
CIEAYET OTHECTH:

* PaIMOHAJTBHBIA BBHIOOP MeCTa PACIIONONKEHHS JOMIOTHHUTEIb-
HOT'0 SKpaHHPYIOLIETO IIPOBOZA Ha OIIOpaX KOHTAKTHOH CeTH;

* THOKOCTh I YHHBEPCAIBHOCTH B paboTe;

* HaIIHOCTH B IIPEIOCTABICHUH MH(POPMALHHL.

This program system is intended for determining an
optimum arrangement of sheathed cable on the contact-
system masts, electrified through the single-phase alter-
nating current system for the purpose of reducing the dry
arc discharge occurrence on the suspended fiber-optic cable

(FOC).

This problem solving is ensured for different variants of
the self-supported FOC ar-rangement, and configurations of
the current-carrying, magnifying and sheathed cables of the
electrified railroads and quantity of the railroads.

This program system enables to estimate intensity on any
arbitrarily assigned spot of the electric field, and to receive a
graphical presentation of distributing the voltage po-tentials
relatively to high voltage wires of the contact system and the
DPR system.

This program system has been realized on the personal
computer; it operates in the man-machine mode and has an ac-
cessible user shell.

THE ADVANTAGES OF THE PROGRAM SYSTEM ARE:

* rational choice of the additional sheathed cable location on the
contact-system masts;

* flexibility and universality in operation;

* visualization in giving the information.

HHE)OpMaLHOHHLIE CHCTEMb], ABTOMATHKA W TEABMEKAHHKA

JAAGHEBOCTOYHbIN TOCY AAPCTBEHHI YRHBEPCHTET NYTEH CODGLIEHNA



Komnnext oGopyAoBaHHY AN AHATHOCTMKM
COCTOSHHY BOAOKOHHO-ONTHYECKOrD KaGens
N0 HHTEHCHBHOCTH 3AEKTPHYECKMN Ja3paA0B

EQUIPMENT SET FOR FIBER- OPTIC CABLE CONDITION
DIAGNOSTICS AGAINST ELECTRIC DISCHARGE
INTENSITY

The equipment set is intended for surveying the condition of the fiber-optic cable suspended on the contact-system masts

KoMmnuiekT 000py1oBaHus MpeIHA3HAYEH 1JIs1 00CIe10-
BAHUS COCTOSIHHSI BOJIOKOHHO-ONTHYECKOr0 Kadeys, moi-
BEIIEHHOT0 HA OMOPAX KOHTAKTHON CeTH, U OmpeneeHHs
Y4ACTKOB KeJIe3HOM JOPOrd ¢ BLICOKHM YPOBHEM MOMeEX OT
IEKTPHUYECKHUX PA3PsiI0B.

KoMmuiekT BKJIIO4aeT:
* ceneKTUBHBIN BomsT™MeTp B6-10,
* aKTHBHYIO aHTCHHY HAIPABJICHHOTO JCHCTBHS C YCTaHABIIBA-
€MOi1 nosipr3ayei,
* MEePEHOCHON KOMITBIOTED.

TEXHHUYECKAS XAPAKTEPUCTHKA:

* paboumii UAMa30H YacTOT CENIEKTUBHOTO MUKPOBOJIBETMETPA,
kI, - 100 - 30000;

* nosnoca nponyckanus, kK[ 1, - 1 u 10;

* YyBCTBUTEIILHOCTh, MKB, - 1;

* HanpspKEHWE MUTAHUS CEIeKTMBHOTO MUKPOBOJIETMETpa, B, -
220;

e yacrora, I 11, - 50;

* HanpspKEHHE MIUTAHKS aKTHBHOM aHTeHHEL B, - 9;

* MAKC. CKOPOCTb JIBFDKECHUSI cOCTaBa, KM/4, - 30;

AKTUBHAsI aHTEHHA HACTPaUBaeTCs HA OAHY M3 YaCTOT C
MUHUMAJBHBIM YPOBHEM MOMEX OT paboTaronMx pajuocTaH-
IUN.

Komuiekc no3BoJIsi€T ONPEAEIUTh ¢ MOTPELIHOCTHIO 10
1 KM >KeJIe3HOIOPOKHOTO Iy TH YYacTKH, Ha KOTOPHIX HaOIIo-
JaeTcs MOBBILICHHBIH ypOBEHb NOMEX U Ha KOTOPBIX MOTYT
OBITH y4aCTKH BOJIOKOHHO-OIITHYECKOTO Kalelsi ¢ pasImIHOM
CTETICHBIO MOBPEKACHHS. 32 BPEMsl CyTOYHOTO Mpodera Mo-
HO oOcnemoBath 10 500 KM BOJIOKOHHO-ONTHYECKAX JTUHHN

O

cBs13u. [TockomrbKy 000pyIOBaHIE YCTAaHABIMBACTCS B BATOHE-

0B

Information Technologies, Automatics and Telemechanics
FAR EASTERN STATE TRANSPORT UNIVERSITY

The equipment set is intended for surveying the
condition of the fiber-optic cable suspended on the contact-
system masts, and determining the railroad sections with a
high noise level proceeding from electric discharges.

The equipment set incorporates:
* selective voltmeter V6-10; (tuned voltmeter)
* directly feed antenna with the specified polarization;

* portable computer.
TECHNICAL CHARACTERISTICS:

* Operating band of the selective microvoltmeter, kHz - 100-
30000,

 Pass band, kHz - 1 and 10;

* Response, micro-V - 1;

¢ Selective microvoltmeter supply voltage, V - 220;

 Frequency, Hz - 50;

* Active antenna supply voltage, V- 9 ;

» Maximum speed of train movements, km/h - 30.

The active antenna is tuned to one of the frequencies with
minimal noise level from radio facilities.

This equipment set allows to determine to a precision of
1- km railroad — the sec-tions on which there occurs an in-
creased noise level, and on which there can be the fi-ber-optic
cable sections with different degree of faulting. During a daily
mileage it is possible to survey up to 500 km of the fiber-optic
pole lines. Since the equipment is in-stalled in the research car,
the survey can be made 24 hours a day, in all weather and at

any temperature, and in forest and steppe fires as well.
=l

The economic effect consists in reducing operational costs
for doing remedial main-tenance on the fiber-optic pole lines.

The results of work have be
research cars of the
East railroads.




