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TEPMHUHAJIBI 3BAIIATBI 3JIEKTPOYCTAHOBOK 6 - 35 KB
CO CBOBOJHO ITPOI'PAMMUPYEMOMU JIOTUKOU

becena A.C., I'apuenok FHO.B., bocsaxosa O.I'.
Hayunblie pykoBogutenu — mar. TexH. Hayk Jloman M.C., bynoitunk E.B.

Corpynuukamu PVII «bemdnekTpoMoHTaXHATaAKa» pPa3pabOTaHO W OPraHU30BaHO
MPOU3BOJICTBO YHUBEpcalbHOro TepmuHana 3amuthl (T3JI) ayisg pacnpenenuTenbHbIX ceTei
6-35 xB.

Pazpaborka tepmunana T3JI (MP741) u tepmunana nuddepeHInanbHON 3aIIuThl
tpancopmaropa Y3T (MP801) sBisioch 3aBepIIAIONIUM ITAlOM B PEAM3AlMH 3a1a4u
o0ecrieueHrss  YCTPOMCTBAMHU  peJNEWHOM 3alluThl M aBTOMATHKU  OTEUYECTBEHHOTO
npousBojcTBa moactanumid  110/35/10 kB. Panee mnpemnpusitueM OpPraHU30BaHO
MIPOU3BOJICTBO cepuM MUGPOBBIX TEPMUHATIOB 3aIlUT, IOCTPOCHHBIX HAa MPUHIUIAX >KECTKON
JIOTUKHU:

— MP300 — 3ammra oTxonameit tuanu 635 xB:

— MP500 — HenanpaBiieHHass TOKOBAsi 3alllUTa BBOAHOTO, CEKIIMOHHOTO BBIKJIFOYATEIS,
otxonsaeit tuanu 635 kB:

— MP600 — 3ammTa 1Mo HanpsHKEHUIO | yacTore nojactanmnwii 6—110 kB (paspaborana mo
T'HTII-2005);

—MP700 — nHampaBiieHHas TOKOBas 3alllTa BBOJHOTO, CEKIIMOHHOTO BBIKJIFOYATEIs,
oTxongme nuaun 635 kB;

— MP730 — 3amura acuaxponHoro asurateins 6—10 kB.

[TpuHIMIBI JKECTKOM JIOTUKH CYIIECTBEHHO OTJIMYAIOTCS OT MPUHLHUIIOB CBOOOIHO
porpaMMUpyeMon JIOTMKUA. BmecTe ¢ TeM Kaxkaas M3 HHX HMMEET CBOM JOCTOMHCTBA H
HEJIOCTATKHU.

XecTkass noruka — aJropuTMbl, BBINOJHSIEMbIE B OIpPENEICHHOM, JKECTKO 3aJaHHOMN
[I0CJIEI0BATEIbHOCTH, HMEIOIIME YETKO 3a/JlaHHble CTPYKTYPY M YCIOBUS JIOTUYECKHUX
nepexoqoB. Ee IOCTOMHCTBA B TOM, 4YTO HACTpPOWKa TEPMHMHAJIA C KECTKOM JIOTMKOMN
OCYIIIECTBISETCS OTHOCUTENHHO MPOCTO, BEPOSTHOCTH OLIMOKHU TIPU STOM HeBelnka. Bmecte ¢
TeM ECTKYIO JIOTUKY HE€ BCErjia BO3MOXKHO aJalTHPOBATh K KOHKPETHBIM TPEOOBAHUSIM,
MPEABSBISEMBIM K peJIeWHOMN 3amuTe U aBToMatuke (P3A) anekTpoycTaHOBKH.

CBoOoano nporpammupyemast goruka (CILI) — noruka, mocineoBaTeIbHOCTh 1EUCTBUS
KOTOpoW omnpenensiercss noisib3oBateneMm. Kak mpasuno, CIIJI BeimonHsAe€TCs Ha OCHOBE
jJorudyeckux O0y0koB. Ynciao OJ0KOB, UX THIM, HapaMeTpbl U CBA3M MEXJIy HUMH Ha3HadaeT
nonb3oBarenb. KoHdurypupoBanue CcBOOOJHO MPOTPaMMHUPYEMON  JIOTHKH  yI0OHO
BBINOJHATE B TpadpuueckoMm penakrope. K nocromnctam CIIJI oTHOCcHTCS BO3MOXKHOCTH
aJanTupoBaTh (PYHKIMHU TEPMHHANA TOJ HYXKIbl MPAKTUYECKU JHOOOTO MPHUCOSIUHEHHS, K
HeZoCTaTKaM — MOTPEeOHOCTh B BBICOKOM KBaJM(UKAMKM TMEpCOHAala, y4YacTBYIOILETO B
koHurypupoBanuu ¢pynkuuit P3A na npunnunax CITJL

CozmaBass T3JI kak yHHUBEpCATbHBIA TEPMHUHAT 3alIUTHl, crenuamuctel PVYII
«bensnekTpoMOHTaXKHANIA/IKa) PEIIUIM HCIO0JIb30BaTh JOCTOMHCTBA mocTpoeHus P3A Ha
o0oux mpuHIMNaX, BKIOYMB B cocTtaB T3JI kak kecTkue QyHKIHMH, TaKk U OJOK CBOOOIHO
MpOrpaMMUPYEMOM JIOTHUKH.

AxTtyanbHOCTB pa3pabotku T3JI oOycrioBieHa CieayommMm:

—cepust 3amT MP, mocTpoeHHas Ha JKECTKO ONpPEIEJIEHHON JIOTUKE, IO03BOJISIET
PELINTD JIHILb TUIOBBIE 331a4u M0 o0ecneyeHno noacranuuit 6-35 kB ycrpoiictBamu P3A;

—cetd 6-35 kB MOCTOSHHO pa3BUBAIOTCS, MEHSIOTCS WX KOHQUTYpalus, cXema,
MOIIIHOCTh W XapakTep MOJKIIOYaeMbIX MOTpeOuTenell. DTo MPUBOAUT K HEOOXOAMMOCTH



AxrtyanbHble pooaemsl sHepretuku. CHTK 70

M3MEHEHHs cxeM (Joruku paboTsl) P3A B mporecce 3KCITyaTaliu, YTO He BCET/1a BO3MOKHO
MpyU peanusanuu cucteMbl P3A Ha TepMHHaNIax ¢ )KECTKOM JIOTHUKOM;

— K@XJbI KOHKPETHBIM JHEProoOBEKT HMEET CBOM OTIUYHs, OOYCIIOBICHHBIE
crenuguKoil ero Ha3Ha4YeHWs], TPAIAULUSAMU MOCTpoeHUs cucreM P3A sKcIyaTHpyrommx
PEATPUITUI.

He cekper, yTo B KaXXI0il OTpaciv, B KaXKIOM 3HEPrOCUCTEME CIIOXKUIUCh CBOU
MPOEKTHBIE pemieHus. TakuMm 00pa3oM pealn3oBaTh YHUBEPCAIbHYIO (YHKIHOHAIBHYIO
(>kecTKyr0) cxeMy ycrpoiictBa P3A mis mro6oro mpucoeuHeHus HanpsbkeHueM 6—35 kB He
MPEACTABIISIETCS BOZMOXKHBIM (€CITU HE TI0 TEXHUYECKUM, TO M0 SKOHOMUYECKUM MPUUUHAM).

B 2008 romy crneumanuctamu PVYII «bensnekTpoMOHTa)KHAIAIKa» 3aBeplleHa
pazpaboTka TepMHUHAJIAa  3alIMTHl  JAJIEKTpPOycTaHOBOK 6—35 kB co  cBOOOIHO
nporpaMmmupyemMon Jiorukoil. B cepuitHoMm mnpousBojctBe T3JI moayunno HauMEHOBaHUE
MP741. T3JI (MP741) noctpoen Ha 0a3e coBpeMeHHOro rmnpoiieccopa yactroroit 100 MI',
UMeeT 4 TOKOBBIX BXOJa, 4 BXOJla MO HaNpsKeHUI0, 16 MUCKPETHBIX BXOJOB, 16 penerlHbIX
BBIXOJ10B, TOPTHI CBsi3u USB n RS-485.

C uenbto obecrieueHus: HaJIEKHOCTU OCHOBHBIX alropuTMOB P3A — TOKOBBIX 3alluT,
3aIIUT MO HAIMPSHKEHUIO U YacTOTe, JJOTUKH YIPaBJICHUS BBIKIIOYaTesieM — TepMunan MP741
coXpaHull B ce0e 4YacThb JKECTKOM JIOTMKH, KOTOpas JOIMOJHEHa OJOKOM CBOOOJHO
nporpamMmmupyeMoit (rubkoit) noruku. CIIJI mo3Bomsier pa3pabaThiBaTh HOBBIE aITOPHUTMEI
¢byukuit P3A, a Takke KOMOMHUpPOBAaTH U «IOIHUCHIBATHY CYIIECTBYIOUIHE KECTKHE
¢ynkuuu. CITJI MP741 cTpoutcs Ha OCHOBE JOTHYECKUX OJIOKOB: 3J1eMeHTOB «I», «JINy,
«MJIN-HE», «HE», TaiimepoB 1IeCTH BUAOB, TPUITEPOB U MYJBTHILUIEKCOPOB, 3JIEMEHTOB
BBIBOJIa MH(OPMAIIUY Ha PeJie U B )KYpPHAII CUCTEMBI.

CILT peanusoBana B ObicTpoaeiicTByromEeM 10-MIIIITMCEKYHTHOM IUKIIE U TO3BOJSET
co37aBaTh MPOrpaMMbl C OOBEMOM JIOTMYECKHX dyeMeHToB 10 250. OOnamas Takumu
XapaKkTepucTHuKamMu, TepMuHan MP741 mMoxeT pemuTs ao0bie 3a1a4il peeiHON 3alIUThl U
ABTOMATUKH Ha pacIpeAesIUTeNbHbIX MOACTaHIuAX 6—35 kB.

Pa3paboTka anropuTMOB BBINONHSEMBIX (YHKIUN Ha OCHOBE THOKOM JIOTUKH
OCYIIECTBIISICTCS B  CHCHHAIM3HPOBAHHOM TIpaUYecKOM  pPEJaKkTope COOCTBEHHOTO
npou3BoJicTBa. ['paduyeckuii peqakTop BXOAUT B COCTaB MPOrpaMMbl KOH(GUTYPHPOBAHUS
ycrporicTs npoussoctsa PYII «bemnekrpomonTaxkHaIaaka» «Y HUKon».

C yyeroMm nokenaHUil U peKOMEHIallMi MMOJIb30BaTeNeil ycTpoiicTB ObLT BBRIOpaH HabOp
(GyHKIMH, peali30BaHHbIX Ha )KECTKOM JIOTHKE, BKJIIOUAOLIUH B ce0s:

— YeThIpe HAPABICHHbIE TOKOBBIE CTYIIEHU C BO3MOKHOCTBIO ITYCKa M0 HANPSKEHUIO;

— IB€ HampaBJCHHbIE CTYNEHM 1O TOKY OOpaTHOW TOCJIENI0BaTEIbHOCTH C
BO3MO’KHOCTBIO ITYCKa 110 HAPSIKEHUIO;

— YeThlpe HaNpaBJI€HHbIE CTYNEHHU 10 TOKY HYJIEBOM IOCIEA0BAaTENbHOCTH (JIBE IO
W3MEpPEHHOMY M JIBE TI0 PACUETHOMY) C BO3MOKHOCTBIO ITyCKa M0 HAMPSHKEHUIO;

— CTyIIEHb TI0 TOKY HYJIEBOM IIOCIEAOBATEIbHOCTH BBICHIEH TapMOHUKH C
BO3MO’KHOCTBIO ITYCKa 110 HAIPSIKEHUIO;

— CTyneHb OT o0pbIBa poBoaa 12/11;

— CTYIIEHH MO HAIPSKEHUIO C YCTAaBKOW HAa BO3BpAT U BO3MOKHOCTHKO aBTOMAaTUYECKOTO
noBTopHOro BirodeHus (AIIB) mo Bo3BpaTy: 1o B€ CTYNEHHU OT MOBBIIICHUS W TTOHUKCHUS
HAmpsDKeHUs, 1O JBE CTYNEHW OT TMOBBIINICHUS HAMpsHKCHUS HYJIeBOW ©  0OpaTHOM
MOCJIEIOBATEIILHOCTEH;

—TI0 JIB€ CTYNEHU OT MOBBIIIECHUS U MOHWKEHUS YacTOThl C YCTAaBKOM Ha BO3BpAT U
BO3MOKHOCTBIO AIIB 1o Bo3Bpary;

— BOCEMb BHEIIIHUX 3aIUT C YCTaBKOM Ha BO3BPAT U BO3MOKHOCTHIO AIIB no Bo3Bpary;

— JIOTUKY YIPAaBJIEHUS BBIKIJIIOUATENIEM, ONPEEIIEHNs MEeCTa MOBPEXKIEHUS, aBTOMAaTHKa
YPOB. JI3I, ABP u AIIB;
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— (YHKIHIO OCHMILIOTpadupPOBaHUSI.

[Ipu opranuzanuu cepuifHOrO MPOU3BOACTBA TepMuHan MP741 Obu1 nopaboTaH:

— nobaBieHa (YHKIUS KOHTPOJS LEMeld BKIIOYEHHS M OTKIIOYEHHS (C IKECTKO
Ha3HAYEHHBIMU BXOJIaMU KOHTPOJIS LIeTIel YIpaBJIeHUs, BKIIOUEHHBIMH IMapallIeIbHO pejie
«Bxiounutb» U «OTKIIOYUTHY);

— yBeIn4YeHo yucio pene ¢ 11 go 16;

— MPeIyCMOTPEHa BO3MOXKHOCTH 3aIlycKa OCHMIUIOTpadupoBaHust MO cpabaTHIBAHUIO
CTYIIEHU 3alIUThI WK IO MYCKY €€ U3MEPUTEIHLHOr0 OpraHa;

— MOJICPHU3UPOBAHBI AITOPUTMBI PAacu€Ta YaCTOThl U YBEJIMYEH AMANA30H U3MEpPEHUs
gacToThl 40—-60 I'm.

Ilo ouenkam creunuanucroB, ycrpoiWctBo MP741 3aHumaer Ty Xe HUILY, YTO U
ycTpoiicTtBa npousBojictBa Areva P127, P141; ABB REF541.






