12. LUKA®bI PENIEVMHON 3ALLUTLI U ABTOMATUKU

12.1 HA3HAYEHME

CoBpeMeHHbIe KOMMMEKTHbIE MUKPOMNPOLIECCOPHBIE YCTPOMCTBA 0OecneyvmBaloT BbINOMHEHUE BCEX (PyHKUNN,
HeobxoaMMbIX Ansi npucoeanHeHns. Kpome HenocpeaCcTBEHHO (OYHKLMA OCHOBHOW U PE3EePBHON 3aLUMTbl OHU
obecneunBaloT TakKe KOHTPOSb 3a COCTOSHMEM BbIKMOYaTENS, TeneynpaBneHne, MeCTHOe yrnpasreHue u3
Wwkadpa, nnv AMCTaHUMOHHOE ynpaBsrieHne no fokKanbHOW CeTu, permctpaumio cobblituin, ocumnnorpaduposa-
HWEe aBapUNHbIX MPOLIECCOB, N3MEPEHME TEKYLLMX SNEKTPUYECKMX BENUYMH, nepenady 3Ton uHgpopmaumm Ha
BEPXHUI YpOBEHbL yrpaBneHus. Bce 310 BXoANUT B hyHKLUMOHAMNbHLIN 06BbEM O4HOMO UM ABYX MUKpPOMNpoLEec-
copHbIx ycTporncte P3A. 1ns Toro 4tobbl 06ecneyntb CBsI3M yCTponcTBa ¢ 060pyJOBaHNMEM CBOEFO M CMEX-
HbIX MpUCoeanHEHW, TpebyeTca eLle HEKOTOPOE KONMMYECTBO NPOMEXYTOYHLIX penie, aBTomaTthbl onepaTUBHO-
ro TokKa, pe3ncTopbl, ANOAbl U HEKOTOPbIE ApYyrue anemeHTbl. [na nogkmnioyYeHrst BHELIHUX KOHTPOSbHbIX Ka-
Genewn, nokanbHOW CETU N MPOYMX IIEMEHTOB TpebyeTCA KNEMMHMK Ha 3HAYNTENBHOE KONMYECTBO KITEMM.
PaHbLue Bce 3TK anemeHTbl pacrnonaranncb Ha HECKOMNbKUX NMaHENsX: OCHOBHAs 3aliuTa, pe3epBHas 3awmTa,
aBTOMaTuKa NMHUM W BbiKNoYaTens, NaHenb ynpasneHus, NaHenb N3MepeHns ¢ n3aMepuTernbsHbiMu npeobpa-
3oBatenaMun gnsi tenemexaHukn. Mtoro: yetbipe naHenu anga nuHum 110 kB, nate naHenen ansa Tpexobmo-
TOYHOro TpaHcdopmaTopa, ceMb naHenen anst nuHmim 330 kB.

Mcnonb3yss MMKpONPOLIECCOPHbIE YCTPONCTBA, BCE 3TN (PYHKUMM yAaeTcs NOMECTUTb B OQHOM LUKaddy, U TOMb-
Ko ansa nuHuin HanpskeHnem 330 kB u Bbiwe, a Takke MOLLHbIX 3HEProboKoB, Y KOTOPbIX ANA HaAEXHOCTH,
TpebyeTcs BbINOMHUTL ABE CaMOCTOATENbHbIE CUCTEMBI 3awwnThl: rpynnbl “A” n “B”, nuTatowmeca oT otaenb-
HbIX aKKyMYyNSTOPHbIX GaTtapen, TpaHcopmMaTopoB TOKa U HaMNPsXKeHUs!, 4ENCTBYIOLLUX Ha pasHble CONeHou-
Obl OTKINIOYEHNs1, TpebyeTca ABa oTAenbHbIX Wkada. B oanH wkad BO3MOXHO NMOMECTUTL 3allUTy U aBToMa-
TUKy aAByx nuHuin 110-220 kB, aByx TpaHchopmaTopos, NATU NpucoeamHeHun 35 kKB 1 Huxe.

Takoe pasmelleHne JaeT 3HAYUTENbHY SKOHOMMIO TpyAda U MaTepuarnoB: He TpebyTCa KOHTPOmbHbIE Kabe-
nn Anst CBA3WM MeXAy MaHensiMM 1 HeoOXOAMMbIE MM KIEMMbI, OCTAlTCA TOMbKO CBSA3M CO CBOUM U YYXXUMMU
npucoeguHeHnsamn. CokpallaeTcss 00 beM MOHTaXHbIX paboT 1 oMbk MOHTaxa. MoHTax wkada n 6onbLias
YacTb €ro Hanagku MoryT ObiTb BbINOSHEHbI B 3aBOACKMX ycrnoBusix. CokpallaeTcsa o6bem Hanagkn Ha mecTe
MOHTaxa. QKOHOMMWTCS MNoLWadb 418 pasMeLleHns annapaTypbl.

PaHee npvmeHsiBlLUMECHA NaHENW peLUeHO 3aMEHUTb LKadamm, YTO Takke yrnydwaeT ycrnoBusa paboTbl yCT-
PONCTB. YMeHbLIAeTCa AOCTyN Mbifv, annapatypa pa3MeLlaeTcsl Ha HECKOMbKMX YPOBHAX, C COXpaHEHMeM
JOCTyna K Hen, 3anuparoLlimecs AsepLbl Wwkada yny4ylalT ee coXpaHHOCTb. MoXeT ObiTh BbIMOSTHEHO OAHO-
CTOPOHHEE 0OCNyXXNBaHWME, YTO NO3BONSET NPUOBMHYTL LUKAd K CTEHE M CIKOHOMUTbL MECTO.

Ewe 6onee achdekTMBHO NpMMEHEHME TUMOBbLIX LWKadoB 3awuThl. LLkadbl BbINONHATCA NO CTaHAAPTHbLIM
cXemawm, MpPOBEPEHHbIM B 3KCMIyaTaumu, a 3Ha4YnT, YMEHbLUAETCA BEPOATHOCTb OLUMOKM, COKpaLLalTCs Tpy-
403aTpatbl MO MOHTaxy LWkada. [MpoekTbl BEINOMHAKTCA MO TMMOBLIM CXEMaMm, YTO COoKpallaeT Tpygo3artpaThbl
Ha NPOEKTMPOBAHNE, U ONSATb-TAKM YMEHbLUAET BEPOATHOCTb OWNGKK. [epcoHan, obcnyxmBaroLwmii yCTPOMCT-
Ba 3aluThl, Nyylle 3HaeT TunoBoe obopyaoBaHWe, YTO, B CBOK O4Yepedb, COKpallaeT ero Tpygo3atpaThbl v
CHMXaeT BEPOATHOCTb ero owmnbok. B anoxy LUMPOKOro BHEOPEHWST SNEKTPOMEXaHUYECKNX yCTponcTB P3A
6onee 95% yctporcte P3A BbINOMHANOCH HA TUMOBbLIX NaHeNsAx No TMnoBbIM nNpoektam. CyuiecTBoBan gaxe
odmumanbHbIn 3anpeT Ha NpUMEHeHWe HEeTUNOBbIX pelleHun. Mo 3Tor NpuuMHe NpU BHELPEHUN MUKPOMpPO-
LLleCCOpPHbIX YCTPOWUCTB 3alUmThl TaKKe 3a4aH 1 peLlaeTcsa BONpoC NpUMEHEHNST TUMOBBLIX CXEM U PeLLUEHUN.
dupma “Cuctembl P3A” paspaboTtana v npegnaraet K NPUMEHEHUIO CEPUI0 TUMOBbLIX LLKadoB penerviHon 3a-
LLUMTbI 1 aBTOMATUKM,

LWkadbl 3alMTbl 1 aBTOMATUKU NpedHas3HayeHbl AN 3alMTbl, aBTOMaTUKU U ynpaBreHust BblKMoYaTenem
nNuHUKM nnn TpaHcdopmaTtopa HanpskeHnem 35—-220 kB. Lkadbl npeaHasHavyeHbl Ans YCTaHOBKM Ha LuTax
yrpaBneHns 3NeKTPoCTaHUun n noactaHuun. Kpome ykasaHHbIX WkadoB oupma U3roToBnsieT mMarnble wkadbl
ansa npucoeanHeHun 35 kB: nuHWMiA 1 TpaHcopMaTopoB, KOTOPbIE U3rOTOBMSIOTCA Kak ANs BHYTPEHHEN, Tak u
ONSA HAapY>XHOW yCTaHOBKU. BHelwHMI BuA wkadgoB nokasaH Ha puc.12.1,12.2.
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Puc.12.1. Wkadbl P3A HapyXHOW yCTaHOBKM.



LLU3AT
Puc.12.2. BHewHwnin BUA WwkadoB BHYTPEHHEN YCTAHOBKM NPOM3BOACTBA KOMMNAHUN « QHEPrOMaLLBUH»

12.2. KOHCTPYKLUUA LUKAPOB

Likadpbl BbINONHEHBI 3 NMMCTOBOW XONOAHOKATaHOW cTanu TonwmHon 2 mM. K LienbHocBapHOW paMe 13 rHyTo-
ro npocuns KpensaTca ODOKOBbIE U 3a4HNE CTEHKW, OBEPU, HIDKHUE U BEPXHUE FTHOKN C BO3MOXHOCTbIO repMe-
TMYHOrO BBOAA kabenew, NOACTaBKa, a Takke AOMOMHUTENbHbIE KOHCTPYKUMK. 3awmTa OT Nbinn gocTuraeTcs
nyTeM TOYHOIO MCMOSTHEHUSA MOBEPXHOCTEN pambl U KPEMSALLMXCH K HEN KOHCTPYKLUWA, yCTAHOBKOW MexXay CTbl-
KYIOLLMMUCS NOBEPXHOCTSIMU PE3MHOBbLIX YNNoTHUTEnNen. Mo 3akasy wkadbl MOryT MMeTb NPO3payvHylo ne-
peaHIo ABEpPb, OHA MOXET OTKpbIBaTLCSA B NMOOYH CTOPOHY, ABEPb UMeeT ukcaTop Ans YAepXKaHus OBEpPU B
OTKPLITOM MOMOXEHUM C yrnoMm oTkpbITUst 4o 120° . [nsi pa3meneHnst 30H 0BCRyXMBaHWUS NepeaHss ABepb
MOXeT ObITb AByxcTBOpYaTon. Mo 3aka3sy wkadg MOXeT MMeTb 3a4HIOI0 HENPO3paYHyl ABEPb — MPU ABYXCTO-
pOHHEM OBCNY>XUBaHUN, UM HE UMETb €€ — MPU OAHOCTOPOHHEM.

MoHTax o6opyaoBaHusi B LLKadbl OCYLLECTBIISAETCS MPU NOMOLLM NepdOpupoBaHHbLIX MO BCEMY MEPUMETPY
pambl NpsiMOYrofbHbIX oTBepcTuin 10 x 12 mm. [nsa ygob6cTtBa MOHTaxa wwkKadbl MOTYT MMETb BHYTPEHHIOK
MOBOPOTHYIO pamy, koTopas obecneynBaeT OQHOCTOPOHHEE 0OcnyXuBaHue. s 3anupaHus OBepen B LUKa-
dax ncnoneayetca 3amok 3C-2. KoHcTpykuus 3amka 3C-2 obecneuvBaeT HageXHOe 3aKpblBaHWe ABEPU, Npu
HeobxoamMMocTu 6e3 MCNONb30BaHMS KItoYa, a Takke BO3MOXHOCTb OMOMOMPOBaHWS.

[MoKpbITME NOBEPXHOCTU LLUKA(OB BLINMOIHEHO MOPOLLKOBOW TEPMOPEAKTUBHOM MONIM3CTEP-3MOKCUAHON Kpac-
ko RAL-7032, koTopasi HaHOCUTCS Ha NpeaBapuTeNnbHO 00pabOTaHHYH aHTMKOPPO3MIHBIM COCTaBOM MO-
BEPXHOCTb MeTanna.

Vcnonb3yemble KOMMMEKTYOWME — 3aXKUMbl, aBTOMaThbl, Nepekrnoyarteny — eBpoctaHgapT. McnbitatenbHble
6nokun n3 cepumn bU.

MpremonepenaTynk 4nsi BbICOKOHACTOTHOW 3aLUMTbl yCTaHaABNMBAETCS B BEPXHEN YacTh BHYTpU Lwkada.
OOwume TexHN4Yeckne faHHble WKadoB:

HomwuHanbHbIN TOK 5(1)A 50Ty
HomunHaneHoe HanpsixkeHue 100B 50 Iy,
OnepaTtuBHbIe Lienu 220 B (=)

CteneHb 3awmTbl, no FOCT14254-80 IP45

MabapwuThbl WwWKadga 1600 (2200) x600x600MMm
TemnepaTtypHbIi AnanasoH -25 - +55

Cpok cnyx6bl 25 net

YCTporcTBa 3aluTbl OCHALLEHbI nopTaMn nepegaydn nHdopmauumn RS485 ona nx nHTerpupoBaHus B cucTe-
My ynpasnenus (Hanpumep, MiCOM S10 dwmpmbl ALSTOM), a B cxeme wkada npegycMOTpeHb! Lenu Terne-
yrnpaBneHus no nokanbHon ceTu.

B 3aBMCMMOCTM OT Ha3HayeHus BblnyckawoTes wkadbl Ana nuHui 110-220 kB. ana B1-35 kB, ana BI1-330-
500kB, ons 3awmTbl ABYXOOMOTOUHLIX MM TPEXOOMOTO4YHbLIX TpaHcdopmaTopoB 35—-220 kB, onsa reHeparo-
poB u 6nokoB. Kpome LwikacoB Anst yCTPOWCTB 3aLUWThl BbIMyCKaOTCS LWKadha ynpaBneHnsi, LeHTpanbHON cur-
Hanusauum.

B Poccun Hanbonbluee pacnpocTpaHeHue nonyuunu wkadsl P3A gna npucoeamHennin 110-500 kB cepum
L3 npownssoactea mpmbl «AKPAy. LLkadbl NnpakTnyeckn Bcex NponM3BoANTENEN CTPOATCA Ha aHaNormM4yHbIX
NpVHUMNax u OTNNYaTCs B OCHOBHOM TUMaMmM NPUMEHEHHbIX B HUX TepMuHanoB P3A.

12.3. CNEUUATNbHBIE TEXHUWYECKUE OAHHDBIE LUKA®OB
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Hwxe npmnBoANTCA pAaad NpuUMepoB BbINOJTHEHUA LUKa(bOB pa3siIn4HOro Ha3Ha4eHnA.

LWkad 3awmTbl n aBTomaTtukn nuHum 110-220 kB (BapuaHT 1)

B wkady ycTaHoBneHbl ABa HE3aBMCUMbIX KOMMMEKTa annapaTtypbl Ansa 3awutbl nuHum 110-220kB. oguH
KOMMIIEKT 3almUThl UCMONb3YETCS Kak OCHOBHOW, OAPYron Kak pe-

1 3epBHbIV ANg 3awmnTbl NnHum 110-220kB. KomnnekT npumeHseT-
Cs B Cny4yae, ecnu He TpebyeTcss npuMeHeHue ObICTpoaencT-

2 BYIOLLEN 3aWNTbl ANS OTKIHOYEHUS KOPOTKUX 3aMbIKaHWI Ha BCEM

- npoTshkeHun nuHun. Ecnun ObicTpogencTBytowasa 3awmra Tpedy-

eTcs, pe3epBHad 3almTa MoXeT ObiTb yCKOpeHa nyTeM nepea-

4K C KOHLA B KOHeL, BIoKMpYHOLLEro UMW pa3peLuaroLLero MmMnysb-

ca, no3onsLiero obecneynTs MrHoBEHHOe cpabaTtbiBaHue 3a-

LLUMTbI Ha BCEM MPOTSPKEHUM NMHUK. YKa3aHHbIW LWKad uenecood-

pa3HO NPUMEHATb TaKke Ha NOACTaHUUW BbIMOSTHEHHON MO CXeme

MocTuka. B aTom crnyyae 3awwmTbl HanpaBnAlTCA B pasHble CTO-

POHbI U AENCTBYIOT Ha BbIKMOYaTENb MOCTUKA NN KaXXAbI CBOEN

nNHWK,

6 BHewHW B1A wkada nokasaH Ha puc. 12.3

i Puc. 12.3. 1 BapuaHT wkada 3awmtbl nuHumn 110kB.

1 — ocHoBHas 3awmTa D30 (REL521),

2 — pesepBHas 3awmTta D30 (REL521),

3 — pene manorabaputHble CXeMbl yNpaBreHus,

. 4 — aBTOMaThbl ONEPATUBHOIO TOKa ManorabapuTHble,

5 — nepekntovatenu (Haknagkw),

6 — 6noku ncneiTatensHsle bU-4 n BA-6,

7 — orpaHnynTenb ABEpU,

8 — repmeTunyHbIE OKHa ONsi BBOAA kabens.
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‘,..--""'B [Ba komnnekTa 3almuTbl pasgeneHbl Mo LensM onepaTtuBHOMO
L TOKa M TOKOBbIM LiensM, NOAKMYEHbl K pasHbIM KIeMMHUKaM u
L MOryT o6cnyxuBaTbCcs pasgenbHo. [py HanMumm Ha BbiknoyaTe-
/ ne 2 coneHonaoB OTKIMIOYEHNSI OCHOBHOW M Pe3epBHbIN KOMMNMEKT

OeNCcTBYOT Ha oba coneHompa OTKMYEHMUS!, Yepe3 BHELUHUE
NPOMEXYTOuUHblE perne, yCTaHOBMEHHbIe BHYTpY LWKada. o 3aka-
3y MOXeT ObITb BbIMOSIHEHO AEWCTBUE 3aLUMTbI HA [ABa BbIKITHOYa-
Tens, NOAKMOYEHME 3alLMThl HA CyMMY ABYX KOMMIIEKTOB TpaHCOpMaTopoB TOKa.

3awwra (ncnonb3yetca pene D30) cocTouT ms:

* TPEXCTYNEHYaToN OUCTaHLMOHHON 3almTbl OT MexaydasHbix K3.;

* TpeXCTyneH4yaTon ANCTaHLMOHHOM 3aLlUnThl OT 3aMbIKaHWUIA Ha 3eMIto;

* ABYX(LLECTM)CTYNEeHYaTON HanpaBneHHon/HeHanpaBneHHon MT3;

* ABYX(LLECTM)CTyNneH4YaTon HanpaBneHHoN/HeHanpaBneHHOW 3aLUMTbl OT 3aMblKaHUIM Ha 3eMII0;

* ABYX(LLECTM)CTyNneH4YaTon HanpaBneHHoN/HeHanpaBneHHoOW 3almTbl 0BpaTHON NOCNeaoBaTeNbHOCTH.

Pene D30 cogepxuTt Takke cnegyowmne yHKUMM aBToOMaTUKKL: BNokupoBka npu kavaHusx, AlMB ¢ koHTponem
cuHxpoHnama, YPOB, aBTomMaTrka npeaoTBpaLleHmnst aCMHXPOHHOIO Xoaa.

B pene peanusoBaH Takxke pag 4ONOMHUTENBHbLIX YHKUUIA 3aLUMTbl, aBTOMaTMUKNU U MOHUTOPUHIa COrnacHo
TexHnyeckomy onucanuio Ha pene D30.

B coctaB pene REL 521 BxoguT wectuctynernyartas O3 ¢ BK u BHH, 4-x ctynenyatas TH3HI, TO, MT3, 2-x
cTyneHyaTasa 3awuTta nol2, AlfNB un t.4.

Bce koMnnekTbl 3awuTbl OCYLLECTBIIAIOT U3MEPEHUs, ocuuniorpacdpoBanne, 3anMcb aBapunHbIX napameT-
poB.

LWkad 3awmTbl 1 aBTOMaTuKn nuHum 110-220 kB (BapuaHT 2)

B wkady yctaHOBNeHbl ABa He3aBMCMMbIX KOMMMeKTa annapaTtypbl Ans 3awmuTel nvHumn 110-220kB. oaumH
KOMMMEKT 3amThbl MCNONb3YEeTCA Kak OCHOBHOW, OPYrov Kak pe3epBHbIn Ans 3awmnTsl nnHun 110-220kB. Kowm-
NreKkT NPUMeHsIeTCs B criyvae, ecnm He TpebyeTcs npuMeHeHne BbICTPOAENCTBYIOLLEN 3aLlUNTbI ANs OTKIoYe-
HWS1 KOPOTKMX 3aMbIKaHUIN Ha BCEM MPOTSHKEHUM FIMHUM N €CNN KOMMNIEKTa TOKOBbIX 3alUUT AOCTAaTOYHO AN
obecrneveHns pe3epBNPOBaHMSA 3aLlWTbl NMHUWA. B AaHHOM crnyyae pe3epBHbIi KOMMMEKT BbIMOSIHEH B Buae
MHOrohyHKLMOHanbHoro TokoBoro pene F650M (REF543). B kayecTBe OCHOBHOW 3aLUThl UCNOSb3YyeTCs, Kak
1 B BapuaHTe 1, komnnekT 3awmTtbl D30

BHewHun Bug wkadga nokasaH Ha puc. 12.4
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Puc. 12.4. Btopoi BapuaHT wkKada Ana AvMHUKU HanpshkeHnem
110-220kB.

2 1 — ocHoBHas 3aiuta D30,
2 — pesepBHas 3awmrta F650M (REF543),
3 — pene manorabaputHble CXeMbl yrpaBreHus,
4 — aBTOMaTbI ONepaTUBHOIO Toka ManorabapuTHble,
5 — nepekntovaTenu (Haknagkwm),
6 — 6noku ucnbiTatenbHble bL-4, BU-6,
7 — domkcaTop asepw,
8 — pa3gBWXHOE OKHO C YNIOTHEHMEM A4S NoABoAa kabenen.
[lBa KoMnneKkTa 3awuTbl pa3geneHbl Mo LuensiM onepaTmBHOIO TO-
Ka 1 TOKOBbIM LiensiM, NOAKITHOYEHbl K pa3HbIM KIEMMHUKaM 1 MO-
ryT obcnyxuBaTbcsl pasgenbHo. [py Hannuum Ha BbIKMOYaTene
2 coneHomaoB OTKMOYEeHNs O Ha oba coneHouga OTKIOYEeHUs,
yepes3 BHELUHME MPOMEXYTOYHbIE pene, YCTaHOBMEHHbIE BHYTPU
wkada. Mo 3akady MoXeT ObITb BbINOMHEHO AEWCTBME 3aLUUTLI Ha
g MABa BbIKNIOYATENS, NOAKMIOYEHNE 3alMTEl Ha CYMMY ABYX KOM-
NMekToB TpaHcopMaTOpPOoB TOKa.
OcHoBHas 3awmTa (Mcnonbdyetcsa pene D30) cocTonT ms:
* TPEXCTYNeH4YaToW AUCTAHLMOHHOM 3alimTbl OT MexaydasHbiX
K3.;
* TPEexcTyneH4yaTol OUCTaAHUMOHHOW 3aliMTbl OT 3aMblKaHUi Ha
3eMIo;
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* OByX(WWeCTn)CTyneH4YaTon HanpasneHHon/HeHanpasneHHon MTS3;

* 0BYX(LLECTMN)CTYNEeHYaTon HanpaBreHHON/HEHANPaBEHHON 3aLlunTbl OT 3aMblKaHWIA Ha 3EMITHO;

* 0BYX(LLECTMN)CTYNEeHYaTon HanpaBreHHON/HEHaNpPaBeHHOW 3auTbl 0OpaTHON NoCnenoBaTEeNbHOCTH. .
Pene D30 cogepxuT Takke cnegyrowme pyHKLMM aBTOMaTKK: BrokupoBka npu kadaHusix, AlNB ¢ koHTponem
cuHxpoHusmMa, YPOB, aBToMaTuka npegoTBpaLLeHns aCMHXPOHHOMo Xxoaa

PesepBHas 3awmrta peanusosaHa Ha pene F650M n coctouT ms:

« Byx(wecTtun)cTyneHyaton HanpasneHHon MT3;

« [IByx(WwecTn)cTyneH4yaTon HanpasneHHoN 3amnTbl OT 3aMbIKaHUA Ha 3EMIIO;

Pene cogepxuT Takke AONONHUTENbHbIE 3aLWMT 1 yHKumn AMNB 1 YPOB.

B obewnx 3almTax ocyLLecTBAAOTCA U3MeEpPeHns, ocuunnorpadnpoBaHme, 3anMcb aBapuiiHbix NapameTpoB.
O6e 3aWwuTbl OCHaLLEHbI MOpTamMu Nepegayvn nHdopmauun RS485 anga nogknodeHnst K NOKarnbHOM ceTu, a B
cxeMme Wwkada NpeayCcMOTPEHbI LIENN TeneynpaseHns No fokKanbHOW CeTu.

Wkad 3awmTbl n aBTomaTuku nudum 110-220 kB (BapuaHT 3)

B wkady ycTtaHOBNEHbl ABa HE3aBUCMMbIX KOMMJEKTa annapartypbl Angd 3awmtbl nvHum 110-220kB. ogmH
KOMMIMEKT 3alUnTbl UCMONb3yeTCs Kak OCHOBHOW, OPYron Kak pes3epBHblA Ans 3awmTtbl NuHum 110-220kB.
MpepHasHa4eH ons 3awmTbl TpaH3UTHbIX NMHKA 110-220 kB.
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3awmThbl, yCTaHOBMNEHHbIE B WKadyy, pa3aeneHbl Ha ABa HE3AaBUCUMbIX
KOMMMeEeKTa: OCHOBHOW U pe3epBHbIN. B kadecTBe OCHOBHOM 3aLiuThbl
ucnonb3yetca komnnekt auvddepeHumnansHo-asHon 3awmTtbl L60,
paboTatowen Ha BY kaHan coBmecTHO ¢ npuemonepegaTtymkom MB3,
B Ka4yeCcTBE PEe3epBHOrO - AUCTaHLMOHHAsA 3almTa OT BCEX BUAOB KO-
poTkmx 3ambikaHuii D30. O6a komnnekta dupmbl GE. 3Tn 3awmtel
pasgerneHbl Mo LensmM onepaTtMBHOIO TOKa M TOKOBBIM LiensiM, NOAKMHo-
YeHbl K pa3HbiM KIeMMHUKaM 1 MOryT o6CrnyxmBaTbCa pa3gensHo. Mpu
HanMMuMyM Ha BbIKIIOYaTene 2 CONEeHOMAOB OTKMOYEHMST OCHOBHOM WU
pe3epBHbIN KOMMMEKT AeNCTBYIOT Ha oba coneHovaa OTKIHYEHUs, ve-
pe3 BHELUHME NPOMEXYTOYHbIE pere, YCTaHOBIEHHbIE BHYTPU LwKada.

Puc. 12.5. Tpetuin BapuaHT wWwkada Ang nuHumM HanpsxkeHnem 110-
220kB.

1 — BY npuemonepenatuuk MNB3,

2 — OCHOBHas 3awmTa L60,

3 — pesepBHas 3awumTa D30,

4 — pene manorabapuTHbIE CXEMbl yNpaBrneHus,

5 — aBTOMaThI ONEpPaTMBHOrO Toka ManorabapuTHble,

6 — nepekrntoyarenu (Haknagkm),

7 — 6nokn ucnbiTatensHole bU-4 n 6U-6,

9 - pasgBMKHOE OKHO C YNIOTHEHUEM ANdA nogsoaa kabenen.



lMpegoycmoTpeHa BO3MOXHOCTb NepeBoda OCHOBHOWM 3awmtbl L60 Ha obxogHon Bbikmtodatens. o 3akasy
MOXeT ObITb MPegycCMOTpeHa BO3MOXHOCTb AEWCTBUSA 3aLUMTbl HA ABa BbIKMOYATENS, NOAKITHOYEHNE 3almThl
Ha CyMMY ABYX KOMMEKTOB TpaHCHOpMaTopoB Toka. BHelwHuIn Bua wkada nokasaH Ha puc. 12.5

OcHoBHas 3awmTa. B kauecTBe OCHOBHOM 3almThl NpUMeHsaeTca anddepeHumnansHo — asHas 3alumrta

B pene L60 peanusytoTcsa Takke criegytolime OnonHUTenNbHble yHKUnn:

* MATUCTYNEeHYaTas HanpaeneHHas/HeHanpasneHHas MT3;

* MIATUCTYNEeHYaTas HanpaeneHHas /HeHanpasneHHas MT3 oT 3aMbIkaHWUA Ha 3eMrio;

* YyeTbIpexcTyneHyaTas HanpaBneHHasi/HeHanpasneHHas MT3 no Toky o6paTHOIN nocneaoBaTenbHOCTY;

* 0QHOCTYNeH4yaTas ANCTaHUMOHHAas 3awmTa ¢ 6roKMpOBKOM NPU KavyaHUsX;

* 3aWMUTbI MUHUMAarbHOIo (MakCUManbHOr0) HaNPsSXeHUs;

* AlB;

* YPOB;

* KOHTPOIb NOMIOXKEHMWSA U pecypca BbIKNioYaTens;

* onpegeneHune paccrtosHna o mecta K3

Pe3epeHas 3awyuma (ncnonb3yetca pene tuna D30) coctouT ms:

* TPEXCTYNEHYaTON UCTaHLMOHHON 3almTbl OT MexaydasHbix K3;

* TPEXCTYNeHYaTon AUCTaHUMOHHOM 3alUmTbl OT 3aMblKaHUn Ha 3eMIH0;

* ABYX(LLeCTM)CTyneH4aTon HanpasneHHon/HeHanpasneHHon MT3;

* ABYX(LLECTM)CTyneH4YaTon HanpaBneHHoN/HeHanpaBneHHOW 3aLMTbl OT 3aMblKaHUIM Ha 3eMII0;

* AByX(LWeCTU)CTyneH4aTon HanpaBneHHon/HeHanpaBneHHON 3aLmTbl 06paTHOWM NocneaoBaTeNbHOCTY.

Pene D30 cogepxuT Takke cnegytowime yHKLUM aBTOMATUKK: 6nokMpoBka nNpu kavaHusx, AlNB ¢ KoHTponem

CUMHXpoHN3Ma, YPOB, aBTOMaTtuka npegoTBpaLleHns aCUHXPOHHOMO XoAa.

B 06enx sawmrax ocyLLeCTBRATCA M3MepeHus, ocuuninorpadmpoBaHmne, 3anMcb aBapuiiHblX NapameTpoB.

O06e 3aWuTbl OCHaLlEeHbl MopTamMu nepedayvm nHopmauun RS485 ans nogknioveHns K NokanbHOW ceTn, a B

cxeMme LwKada npeaycMoTpeHbI Lieny TeneynpasneHns no fokanbHoON ceTu.

B3ameH OCHOBHOro KOMMfekTa MoXeT OblTb ucnonb3oBaHa AnddepeHumansHo-dasHaa 3awmta MiCOM

P547, BaameH pesepsHoro D60, REL 511, REL 521; 7SA513.

N — _,_,/'_,1 OcHoBHasa auddepeHumansHo-dasHasa 3awmTta L60 nnn MiCOM

————— = P547, ncnonb3yet B kayecTBe kaHanos cBs3n BY cBsA3b No nuHu-

2 am anekTponepegaun. Pene moxeT BblTb NOAKMOYEHO K Ntobomy
BbICOKOYACTOTHOMY NpMeMo-nepeaaTynky 3awwmuTbl POCCUIACKOrO,
yKpauHckoro u Genopycckoro npoussogctea. [Mpu aTom MoxeT

_\_\:— notpeboBaTbCca HekoTopasi AopaboTka mpuemonepegartymka Ans

e

A\ -

; COINacoBaHUS €ro XapakTepUCTUK C XapaKTepuCTUKaMmn 3alUuTbl.
\ Mpn HeucnpaBHocTM BY kaHana aBTOMaTtuyecku BBOOUTCH AOWC-
TaHUMOHHAs MUIn TOKOBAs HEHanpaereHHas 3alyumTa.

Mpn pabote nuHuM ¢ otnarkon B komnnekre L60 BBoguTcs auc-
TaHLUMOHHbBIA OITOKMPYIOLWNIA OpraH Ofisi OTCTPOMKM OT KOPOTKOro
3aMblKaHNA 3a TpaHCOpPMaToOpoOM OTMaMKMU.

.6 Lkad penenHon sawutbl u asTomatuku BJ1-110-220kB (Ba-

; o
d.-wwﬂ"':m’m'f
\ pwaHT 4).
\ gggg/ LLkad npegHasHayeH ansa 3awmTbl nnHMA 110-220kB. MoxeT unc-

/7
NRAN

: nonb3oBaTbCA AN TPAH3UTHOW NMHUKU UMW ONA TYNUKOBOW, ecru
\\\ E| TpebyeTcs ObICTPOAENCTBYIOLLEE OTKMHOYEHNE KOPOTKMX 3aMblKa-
; . HWI Ha BCEM MPOTSHKEHUN JIMHUN.

3awuTbl, YyCTAHOBIEHHbIE B LKadyy, pasgerneHbl Ha ABa He3aBu-
CUMbIX KOMIMJIEKTA: OCHOBHOW 1 PE3EPBHBINA.

Puc.12.6. 4 BapuaHT wkada 3awutbl nuHmMm 110kB.
YA pesepBHas 3awmTta D30,
~1.8 2 - ocHosHas 3awmTa L90 (REL561),
L] 3 — pene manorabaputHble CXeMbl YrpaBrneHus,
V4

4 — aBTOMaThl ONEPATUBHOIO TOKa ManorabapuTHble,

yé 5 — nepekntoyarenu (Haknagku),

= 6 — 6nokun ncnoitatensHole bBU-4 n bU-6,

U= _ 7 - chukcaTtop asepu,

8 - pasgBwkHOE OKHO C YNioTHEHWeM Ans noasoaa kabenen.

B kauecTBe OCHOBHOW 3alMTbl UCMONb30BaHa NPoAonbHas AnddepeHumanbHas 3awmta ¢ ONTOBOMOKOHHbIM
kaHanom Ttuna L90 (unm REL561). [OnuHa 3awmiiaemon NIMHUM B 3aBUCUMOCTU OT NMPUMEHSAEMOro uanyyare-
ns n napaMeTpoB ONTOBOMOKOHHOW NUHWMK CBSA3N MOXeT gocturatb 150 kM. 3awwmra MoXeT NPUMEHATLCA Ha
OBYX UMW TPEXKOHLIEBOW FIMHUWN C YCTAHOBKOW MOMNYKOMMSEKTa Ha KakgoM KoHue. Ha nnHum ¢ oTnamkon Mox-
HO oBonTncb 6e3 yCcTaHOBKM MOMYKOMMNEKTa Ha OTNanke, UCNosb30BaB BXOOAWMN B KOMMMAEKT ANCTaHUNOH-
HbI opraH, Ans oTcTporkn oT K3 3a TpaHcdopmaTopoM OTNamnku.

B pene L90 peanusytoTcsa Takke criegytolime ONonHUTENbHble PyHKUNN:
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* NATUCTYNEHYaTasa HanpaBneHHas/HeHanpaBneHHass MT3;

* MATUCTYNEHYaTasa HanpaBneHHasa /HeHanpasneHHasa MT3 oT 3amMblkaHWIA Ha 3eMIIO;

* yeTblpexcTyneHyarTas HanpasreHHas/HeHanpasneHHas MT3 noToky obpaTHoWn nocrnegoBaTeNbHOCTY;

* OAHOCTYyNeH4yaTas QUCTaHUMOHHas 3awmTa ¢ GrTOKMPOBKOW MPU KadaHUsXx;

* 3aWNTbl MUHMMAMbHOIO (MakCUMarbHOMO) HANPSKEHNS;

* AlMB;

* YPOB;

* KOHTPOIb MOSOXEHUS U pecypca BblKNYaTens;

* onpefeneHne paccTosaHns oo mecta K3

PesepBHas 3awwmta (Mcnonbsyetca pene tuna D30) coctouT ms:

* TPEXCTYNeH4YaTon AUCTaHLMOHHON 3aLUmMThl OT MexaydasHbix K3;

* TPEXCTYNEHYaATON AUCTAHLMOHHOW 3aLUMTbl OT 3aMblKaHUM Ha 3eMII0;

* AByX(WWeCTn)CTyneH4YaTon HanpasneHHon/HeHanpasneHHon MTS3;

* OBYX(WWeCTM)CTyneH4YaTon HanpasfeHHON/HEHaNPaBNeHHON 3aLUNTbI OT 3aMblKaHWIA HA 3EMITHO;

* 0BYX(LLECTMN)CTYNeH4YaTon HanpaBreHHON/HeHaNPaBNeHHOM 3awuTbl 0OpaTHON NocnenoBaTeNlbHOCTL.
Pene D30 cogepxuT Takke cnegyrowme pyHKLMM aBTOMaTKK: BrokupoBka npu kadaHusix, AlNB ¢ koHTponem
CHXpoHu3Ma, YPOB, aBTomMaTuka npegoTBpaLleHns aCMHXPOHHOIO Xoaa.

B wkady peannsoBaH Takke psig AOMNONHUTENbHBLIX (OYHKUMIA 3aLUMUTLI, aBTOMATUKN M MOHUTOPUHIa COrnacHo
TEXHUYECKOMY ONMUCAHUIO Ha NEePEeYUCEHHbIE perne.

B o6eux 3awmrax ocyLecTBNATCA N3MEpPEHUS, ocLmnnorpadupoBaHme, 3anmcb aBapunHbIX NnapameTpoB.
O0e 3awunThl OCHaLLEeHbI NopTamMu nepegayn nHgopmaumm RS485 ana nogknoyeHns K TokanbHOM CeTH, a B
cxeme LWkada NnpeayCcMOTPeHbI Lienu TeneynpasneHns no fiokansHON CeTu.

LWkad penenHon 3awmTbl  aBTomaTuku asyx BJ1-110-220kB (BapuaHT 5).

LWkad npegHasHayeH ans 3awmTsl AByX nuHun 110-220kB.

3almThl, YCTAHOBIEHHbIE B WKady, pasgeneHbl Ha ABa HE3ABMCUMbIX KOMMEKTa: OCHOBHOW M pe3epBHbIf
(8nsa kaxxgow U3 NUHUR).

Pnc.12.7. 5 BapuaHT wkada 3awmtsl nuHumn 110kB.
1 — ocHoBHas 3awwuTa D30,
2 — pe3epBHasi 3awmTta F650M,
3 — pene manorabaputHble CXeMbl YpaBneHus,
4 — aBTOMaTbl ONepaTUBHOIO TOka MariorabapuTHble,
5 —nepekniovyarenu (Haknagkwn),
/2 6 — 6noku ucnbiTatensHole -4, BU-6,
7 — cbukcaTop aBepu,
8 — pas3gBMKHOE OKHO C YMITOTHEHWEM OIS NoABOAA kabenen.
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Lkad npegHasHaveH ansa 3awmuTbl AByxX nvHun 110-220kB. Mo-
KET UCnonb3oBaTbCs AM1S TPAH3UTHOW NUHMM UNU NS TYNUKO-
BOW, €Crn BO3MOXHO pe3epBMpPOBaHME OTKIMIOYEHUSA KOPOTKMX
3aMblKaHWA C MOMOLLbI0O TOKOBOW 3alUMTbl (HanpaBreHHON unm
HeHanpasneHHON).

3alumThl, yCTaHOBMEHHbIE B WKady, pasgeneHsl Ha ABa He3aBu-
CUMBbIX KOMMJIEKTA: OCHOBHOWM M pe3epBHbIN.

OcHoBHas 3awmTa (ncnonb3yetcs pene D30) coctont u3

* TPEXCTYNEHYaTON AMCTAHLMOHHOM 3almTbl OT MexaydasHbIX
K3.;

* TPEXCTyneH4yaToM OUCTAHLUMOHHOW 3alMTbl OT 3aMblKaHUW Ha

[s)[ &) NN g% ]

VAW

AN

A
o~

v

3emnio;

* AByX(WecCTun)CcTyneH4YaTon HanpasneHHon/HeHanpasneHHon MTS3;

* ABYyX(WeCTM)CTyneH4YaTon HanpasneHHON/HeHanpaBneHHON 3aLUnThl OT 3aMblKaHWUI Ha 3eMITHO;

* AByX(WeCTn)CTyneH4YaTon HanpasneHHON/HeHanpaBneHHON 3aLnTbl 06paTHOM NocneaoBaTenbHOCTY.
Pene D30 cogepxuT Takke cneayrowime yHKLUMN aBToMaTuKK: 6roknpoBka npu kavaHusax, AlB ¢ KoHTponem
cuHXpoHu3Ma, YPOB, aBToMaTunka NnpefoTBpaLLEHNs aCUHXPOHHOMO Xoaa.

Pe3epBHas 3awmTa peanusoBaHa Ha pene F650M n coctont uns:

« [IByxcTyneH4yaton HanpasneHHon MT3;

* [1ByxCcTyneHyaTon HanpaBneHHon 3aLnTbl OT 3aMbIKaHUI Ha 3eMII0;

* 4 ctyneHen MT3 ¢ BO3MOXHOCTbIO MX HanpaBneHus.

Pene cogepxuT Takke gononHUTENbHbIE 3aWwmT 1 pyHkumm AlNB n YPOB.

B obewnx 3aLmTax ocyLecTBAATCA U3MEPEHUs, ocuunnorpadnpoBaHve, 3anicb aBapuiiHbiX NapameTpos.
O6e 3awuThl OCHaLLEeHbl nopTamMu nepegayun nHdopmaumm RS485 anga nogknoyeHns K TokanbHOW ceTh, a B
cxeMme wkada npeaycMOTPEHbI Lienu TeneynpasneHns no fokanbHOW CeTH.



LWWkad penerHom 3awmThbl U aBTOMAaTUKN ABYXOOGMOTOYHOro TpaHccopmaTopa

Puc.12.7. BapuaHT wkada 3awmTbl AByXOOMOTOYHOro TpaHcdopmaTo-

g e A A
: > — pa.
== S ycTpoiicteo T60 (DTP),
2 - yctponcteo F650M (MIFII),
3 - pene npomMexyToyHoe manorabaputHoe,
4 - 6nok BCI,
3 5 - aBTOMaT ManorabapuTHbIN,
= 6 - 6nok ncnbiTatensbHoin BA-4 (BU-6),
2 A é 7 - nepekroyaTens,
"7 8- pene ykasaTenbHoe,
- 8  9- namna curHanbHas,
~1"g 10 - cukcaTop Asepw,
;/10 11 - pa3aBMKHOE OKHO C YNIMOTHEHWEM ANa noasoaa kabenen.
//11 B wkadgy yctaHoBneHa annapaTypa 3aliMTbl U aBTOMaTUKU OBYXOOMO-
. TOYHOro TpaHcdopMaTopa, BKIoYas
/ annapatypy P3A ssogos BH 1 HH.

= B kauectBe pene amddepeHUmansHON 3awmnTbl UCMOMb3yeTca pene
T60 (DTP).

B kavectBe pesepBHo MT3 Ha CTOpOHE BbICLLErO HAMPSXKEHUSA U ANS CXeMbl aBTOMATUKM BbIKNoYaTens cTo-
POHBI BbICLLErO HanpsbkeHus npumeHsietca pene F650M (MIFII). JononHutenbHO, MO 3aKka3y, MOXET yCTaHaB-
nuBaTbCs YCTPOMCTBO aBTOMaTuyeckoro nepeknoyveHus PINMH TpaHcdopmaTtopa tuna DTR.
B pene T60 (DTP) peanusoBaHa yHKuMA audpdepeHumansHon 3awntel. B pene T60 Takke peanv3oBaHbl
cneaywowme yHKUUn:
* TO n MT3 ¢ kaxxgom CTOpPOHbI TpaHcdopMaTopa;
* 3aliuTa OT 3aMblkaln Ha 3eMJSIH0 C KaXXOoW CTOPOHbI TpaHcdopmMaTopa;
B pene peanunsoBaH Takke pag 4ONONHUTENBHBLIX (YHKLUI COrMAacHO TEXHMYECKOMY OMNUCaHMIO Ha pere.
PeanusoBaHHble B pene T60 MT3 mncnonb3yoTcst kKak ocHOBHble MT3 Bcex CTOpOH TpaHcgopmaTopa. Pe-
3epBHble MT3 ctopoHbl BH, F650M (MIFII ).
Cxewmbl ynpaeneHusi Boikntoyartenen ctopod BH, CH n HH moryt 6biTb agantupoBaHbl nog niobor tvn Bbl-
Kniovarens.
Bo Bcex 3alumTax ocyLlecTBNATCA U3MepPEHUsl, ocuunnorpacupoBaHue, 3anMcb aBapuiiHbIX NapameTpoB.
Bce 3awwmTbl ocHalleHbl MOPTOM nepegayvm nHgopmaumm RS485 onsa ero MHTErpupoBaHus B CUCTEMY ynpas-
neHus.
lMpumeyvarue. [ns mpaHcgopmamopa HanpsikeHuem 35/10 kB OHepzaomaweuH ebinyckaem marnbil wkagh
3awumbi mpaHcgopmamopa cm. puc.12.1. OH codepxum 0ea pesne PHT-565 unu 43T-11 (H3A3), u mpex-
cmyrneH4yamoe mokogoe pesie Y3A-AT-T cbupmbl «OHepaomaweuHy. 3aujuma moxem 6bimb UCMOMb308aHa
KaK Ha nepeMeHHOM, maK U Ha roCmOosIHHOM orlepamusHOM moke. B nocrniedHem criydae ucrnonb3yemcs 0e-
wyHmupogsaHue Ha cemucmopax, exodsuee 8 cocmas pene Y3A-10 AT-T. [ugbzawuma delicmeyem Ha
OewyHmMupogaHue 4yepe3 mo xe pesne. Moxem 6bimb NpuMeHeH wWkKag KaKk 8HympeHHel, mak u HapyXHou
ycmaHosKu.
Likagh peneliHol 3awyumsbl U aemomMamuku mpexob6Momo4YyHo20 mpaHcghopmamopa

B wkadgy yctaHoBneHa annapaTtypa 3alliuTbl U aBTOMaTUKW OBYX-
-1 0BMOTOYHOro TpaHcgopmaTtopa, BKoyas
annapatypy P3A Bsogos BH, CH un HH.
B kauecTtBe pesepBHOM MT3 Ha BCcex CTOpOHaX HanpshkeHus U ans
CXeMbl aBTOMAaTWKW BbIKMOYaTenen
npumenaTca pene F650M (MIFIIP). JononHuTenbHO, nNo 3akasy,
MO>XeT yCTaHaBNMBaTbCS YCTPOUCTBO
aBTomaTuyeckoro nepeknodeHmsa PIMH  TpaHcdopmaTtopa Tuna
DTR.
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Puc.12.8. BapuaHT wkada 3awmTbl TpexobmMoTo4Horo TpaHcdop-
mMaTopa.

1 - yctponcteo T60 (DTP), 2 - yctponctso F650M (MIFII),

3 - pene npomexyToyHoe ManorabapuTHoe,4 - 6rok BCIT,

5 - aBTOMaT ManorabapuTHbIN,

6 - 6rnok ncnbiTatensHbii BU-4 (BU-6),

7 - nepekntovaTenb, 8 - pene ykasaternsHoe,

9 - namna curHanbHas, 10 - doukcaTop OABepw,

11 11 - pasaBMXKHOE OKHO C YNNOTHEHMEM ANnd NoABoAa

kabenen.
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B pene T60 (DTP) peanu3oBaHa dyHKUmMA anddepeHumansHom 3awmTel. B pene T60 Takke peanv3oBaHbl
cnegyowmne QyHKUNK:

* TO n MT3 ¢ kaxxgow CTOpPOHbI TpaHcopMaTopa;

* 3aluTa OT 3aMblKkal Ha 3eMJI0 C KaXK4on CTOPOHbLI TpaHcdopmaTopa;

B pene peannsoBaH Takke psg OONOMHUTENBbHBIX (YHKUMIA COrNAacHO TEXHUYECKOMY OMMUCaHMIO Ha perne.
PeanusoBaHHble B pene T60 MT3 mncnonb3yoTcs kak ocHoBHble MT3 Bcex CTOpoH TpaHcdopmaTopa. Pe-
3epBHble

MT3 ctopoH BH, CH 1 HH BbinonHeHbl Ha pene F650M (ana MIFIl — tonbko gnsa BH).

Cxewmbl ynpaBneHus Boikntoyatenen ctopoH BH, CH n HH moryT 6biTe aganTupoBaHbl noA nobon tmn
BbIKItO4aTens.

Bo Bcex 3alimMTax ocyLecTBNATCA N3MepeHus, ocumnnorpadupoBaHme, 3anmcb aBapunHbIX NnapameTpoB.
Bce 3awmTbl ocHalleHbl TopToMm nepegayn nHdopmaumm RS485 onsa ero MHTerpupoBaHus B CUCTEMY ynpaB-
neHus.

LUkadbl 3awmnTbl 1 aBTOMaTUKM NMHKMK 330-500 kB

Mpu pa3paboTke WKadoB NPUHATLI CREAYOLME NPUHLMMBI:

Annapatypa pasgeneHa Ha 2 otaenbHbIX WKada. B ogHOM pacnonoxeHa OCHOBHas 3aluuta, BbICOKO4acTOT-
HbIn Npuemonepegatyuk NB3, 6nok aBToMaTUKK, ynpaBneHns 1 KOHTPONSA OAHOMO M3 ABYX BbIKMOYaTeneun.

Bo BTOpoM pacnonoxeHa pesepBHas 3alLMTa ¢ annapaTypon nepeaaym OTKMYaLwWwero uMnyrnsca.

C nx NoOMOLLbIO OpraHu3yeTcs BTopas bBbICTpOAeNCTBYOLAas 3almTa: TeneyckopeHme pesepBHbIX3awwmT. Tam
e pacnonoxeH Gnok aBTOMaTWKW, YNPaBreHNsi N KOHTPOIS BTOPOro BbIKIlOYaTens.

T At [—r e
Il R ~ g (@ FEL o . 12— BY npuemonepenarumk MB3,
' .<a |l AC )] o 16 - BY npuemonepenatumk AK-16,
RSN il %\ ; ] 2a — ocHoBHas 3awmTa L60
k ___________________________ |3 k ............................. //3 20 - pesepBHas 3awuTa D60
\Q‘* ol 4 s\ 4 3 — yCTPOWCTBO KOHTPONS U yrpaBne-
\\\ o L5 \\ 9 ,/jg HUs BblkntovaTenem C60.
e s }/f,g NS s ”—/ﬁ;T 4 — pene manorabapuTHble CXeMbl
H_}f‘f"_ mmmm%m%m//// —:\—”;_{_ NNWD%'VO(’/. ynpasneHus,
%%% ' %% i 5 — aBTOMaThI ONEpPaTUBHOIO TOKa
8 g ManorabapuTHble,
L9 /:9 6 — nepekntovaTenu (Haknagku),
L 1 7 — 6nokn ucnbiTaTenbHble BU-4 n
‘ ' BI-6,
_— 8 - dmkcaTop Asepw,
== a) 6) 9 - pa3gBMKHOE OKHO C YMNOTHEHMEM

ansa nogsoaa kabenen.
Puc. 12.8. KomnnekT wkados gnst nuHum 330-500«B.

a) C ocHoBHoOW BbICTpoaencTBYyoOLLEN 3awwnTon. ©) C pe3epBHOM YyCKOpsieMOW Mo TeriekaHany 3aLmTou.

OcHoBHas 3almTa. B kauecTBe 0OCHOBHOM 3alLnThbl NpUMeHaeTcs AnddepeHumnansHo-dasHas 3awmTa (JP3)
(ncnonbayetca pene Tuna L60). O6opynoBaHMe B.Y. CBSI3WM, BKIOYas npuemornepenatymk - obbluHble Anst
CHI".

B pene L60 peanusytoTca Takke cnegyrowime AononHUTeNbHble QYHKUUK:

* 4-xctyneHyatas MT3 oT mexaydasHbix 1 ogHodasHbix K3 (HanpaeneHHas n HeHanpasreHHas);
* 4-xcTyneHyatas MT3 no 12 (HanpaBneHHasa 1 HeHanpaBreHHas);

* 3awuTbl MMHMMAnNbHOIO (2CT) U MaKkCMMarlbHOro HanpskeHus, makcumansHoro 3U0;

* PesepBHas ogHoCcTyneH4yaTas ANCTaHUMOHHasA 3alnTa;

* briokMpoBKa Npu Ka4aHNAX MOLLHOCTU U HeucnpaBHOCTU TH;

* AlMB;

* YPOB;

* KoHTponb cnHXpoHu3ma (2 cTyneHu)

* KoHTponb NonoxeHus n pecypca BbIKMoyaTens;

* OnpepneneHune pacctosHus 4o mecta K3

B kauecTBe pe3epBHO 3aLLUTbI MPUMEHSETCA AUCTAHUUOHHAs 3awmTa (ucnonb3yeTcs pene

Tmna D60). ObopynoBaHue B.Y. CBS3U, BKIOYas npuemonepegaTymk - obbiyHble ansg CHI.

B pene D60 peanuayoTca Takke crieytolime AonofHuTeNbHble MyHKUNN:

» InctaHumoHHas 4-x cTyneHyartas 3awuTa;

* PesepBHasa TO n MT3 oT mexxaydasHbix n ogHodasHbix K3 (2 ctyneHn);

* PesepBHas HanpaBneHHas MT3 oT mexaydasHbix 1 ogHodasHbix K3 (4 cTyneHn);

* PesepBHasa TO, MT3, HanpasneHHas MT3 no Toky obpaTHOM nocneaoBaTenbHOCTM (2 CTyneHwn);
» Bnoknpoeka npu Ka4aHUAX MOLLHOCTY;

* KOHTpOnb CMHXpOHM3Ma (2 CTyneHw);



* AlB;

* YPOB;

* KOHTPOJTb MOJIOXEHMS N pecypca BbIKNoYaTens;

* onpegeneHue paccTosHma 0o mecta K3

YCTPOWCTBO KOHTPONS U ynpaBneHns Bbiktoyatens (ucnonb3yetcs pene tuna C60) cocTonT ua:

» TpexcTtyneHndyatoe YPOB ogHoro unu AByx BbIKnovaTenen ¢ nodasHoelM KOHTPONeM Toka.;

* MMHUManNbHOrO HaNPSKEHUS Kaxkaon ns gas;

* MMHUManNbLHOro M MaKCUManbHOrO HaNPSXKEHUS;

 AlB oaHo nnu TpexdasHoe;

* KoHTpOnb cuHXpoHmn3ma c BoeisiBrieHnem AU n/vnn Af;

» KoHTponb pecypca BbikntovaTtens no 12t

* YnpaBneHne ogHUM Uinv ABYMS BbIKMOYATENSAMMU.

Bo Bcex ycTponcTBax OCYLLECTBISOTCS U3MEPEHMWS, OCLMITIIOrpadoupoBaHme, 3anncb aBapuiHbIX napameT-
poB.

3almMTbl OCHaLLEeHbl MopTamMu nepegayn nHgopmauun RS485 ons nNOAKMOYEHNs K NOKanbHOM CeTu, a B cxe-
Me wkada npegyCMOTpeHbI Lienun TeneynpasneHns no fiokanbHON ceTu.

Lkad 3awmTbl 1 aBTOMaTUKKN aBTOTPaHCchopmaTopa 220/110/6(10) kB

Ha3HauyeHue

Wkad npegHasHaveH ans 3awmTbl aBToTpaHcdopmaTopos 220/110/6(10) kB ana koTopbix Tpebyetcs pe-
3epBHas ANCTaHUMOHHasA 3awmTa. M3obpaxeH NpocTenunii BapnaHT C O4HUM BbIKIIOYATENEM C KaXdoW CTo-
POHBI U OTCYTCTBMEM Harpy3ku Ha ctopoHe HH. Ecnn nepBuyHasn cxema AT Bonee crnoxHas : 2 BblknovaTens
Ha cTopoHe BH, cekums ¢ Harpy3kor 6-10kB, noTpebyeTcsa ycTaHOBKa JOMONHUTENBHOM annapaTtypbl B TOM Xe
wkady.

3awuTbl, ycTaHOBMNEHHbIE B LWWKady, pas3fgeneHbl Ha ABa HE3aBUCKUMbIX KOMMIEKTa: OCHOBHOW U PE3EPBHbIN.

Puc. 12. 9. Wkad 3awmTbl aBToTpaHcdopmaTopa 110-220 kB ¢ peseps-
HOW ANCTaHLMOHHOW 3aLLUTON.

_i\:
%\ 1 — pesepBHas 3awmTta D30,
& 2 — ocHoBHag 3awwuta MICOM P633 unu Siemens 7UT613,

3 — pene manorabapuTHble CXeMbl yNpaBrieHus,
4 — aBTOMaTbl ONepaTMBHOIO Toka MarorabapuTHble,
5 — nepekntovaTenu (Haknagkm),

/

)

§\ 6 — 6noku ucnbiTatensHole bN-4, BU-6,
[~ 7 — domkcaTop asepw,

8 — pa3dBMKHOE OKHO C YMNIOTHEHUEM AN NoABoda kabenen.

OcHoBHas 3awmTa peannsoBaHa Ha pene MICOM P633 unu Siemens 7UT613 u cocTouT u13:
* IndbdepeHumnanbHasa 3alnTol;

* TpexcTyneHyaTon TOKOBOW 3aLUUThI;

* 3awWwmThl OT 3aMbIKaHUI Ha 3EeMITIO;

* 3aWuTbl OT Neperpysku;

* 3awmTa N0 MUHNUManNbHOMY Y MaKCMMaribHOMY HaMNpPsKEHNAM;

* 3almTa OT NOHMXKEHUSI UMW MOBLILLIEHUS] YaCTOTbI

PesepBHas 3awmTa (ncnonesyetcs pene D30) coctout m3

* TPEXCTYNeH4YaTon AUCTaHLMOHHON 3aLlLmThl OT MexaydasHbix K3.;

* TPEXCTYNeH4YaTon AUCTaHLMOHHON 3aLUMThl OT 3aMblKaHWA Ha 3eMII0;

* ABYX(LLeCTM)CTyneH4aTon HanpasneHHon/HeHanpasneHHon MT3;

* OBYX(LLECTM)CTyNEHYaTON HanpaBeHHON/HEHANPaBNEHHOW 3aLLMTbI OT 3aMblKaHUIM Ha 3eMITI0;

* ABYX(LLECTM)CTyNEHYaTON HanpaBneHHOW/HeHaNpaBneHHOW 3aLnTbl 0OpaTHOM NOCNeaoBaTENbHOCTU.
Pene D30 cogepxut Takke cnegyowmne yHKUMM aBToMaTUKKL: 6rokupoBka npu kavaHusx, AlNB ¢ koHTponem
cnHXpoHn3ma, YPOB, aBToMaTuka npegoTBpaLLleHns aCMHXPOHHOrO Xoaa

B obeunx 3awwmTax ocyLeCTBNATCS U3MepeHns, ocuunnorpacnpoBaHme, 3annucb aBapunHbIX NnapaMeTpos.
O6e 3awuTbl ocHaLLeHbl nopTamu nepegayn nHdopmaumm RS485 ana nogknoyeHns K okanbHOW ceTu, a B
cxeme Wwkadga NpeaycMoTpEeHbI Lieny TeneynpasneHns rno fokanbHOM CeTH.



Lkad 3awmTbl 1 aBTOMaTUKKN Grnoka reHepaTop-TpaHcdopmaTop
HasHauyeHue
B wkadyy yctaHoBneHa annapaTypa 3alnTbl 1 aBTOMaTUKM reHepaTtopa.
B kauecTBe 3awWwmTbl reHepaTopa mcnonb3yetca pene G60
B kauecTBe pene 3awmTbl TpaHchopmaTtopa CBA3n 1 00Lwen 3awmTbl 6rioka ncnonbdyetcs pene T60.
Puc. 12. 9. Wkad 3awuTtbl 6roka TpaHcopmaTop reHepaTop. LLkad nmeet ysBennyeHHsle
1 rabaputbl 2200x800x600MMm

1 - yctpoucTteo T60 ,
2 - yctpoucTteo G60,
_ 3 - pene npomexyTo4yHoe ManorabapuTHoE,
4 - aBTOMaT MarnorabapuTHbIN
X ‘ 3 5 - nepeknioyarens,
k R g 6 - 6ok ucnbiTaTenbHbIi BA-4 (BU-6),
\\ = g o 7 - doukcaTtop asepu,
\ : 8 - pasaBmKHOE OKHO C YNNOTHEHMEM And noAasona kabenen.
\ CDC'CQI'ﬂ/WfBﬁl/
\ EEEE’I/ B wkady ycTtaHOBNEeH MUHMMYM annapaTtypbl Tpebyembln Ansa 3awuTbl
\\ : Bnoka reHepatop TpaHcdopmaTop. B wkady nmeeTtcs ApCcTatoyHO MecTa
\f_ B ) ONS YCTAHOBKM [OMONMHUTENBHOW annapaTypbl: 3awuTbl OLUMHOBKK, Ay6nu-

pytoLLen audsawmTsl 6mnoka, 3awmTsbl poTopa 1 T.4.
B naHHOM Habope npegycmaTpuBaeTcs CrneayloLmin Habop 3awumT.

INEANAY

7 B pene T60 peanusoBaHa dyHKUMA ouddepeHumaneHon 3awmTbl Groka.
g B pene T60 Takxe peanusoBaHbl cnegyouine
dyHKUMN:
* TO n MT3 ¢ kaxxgow CTOpOHbI TpaHcopMaTopa;
* 3aLWmMTa OT 3aMblKaHWU Ha 3eMITH0 C KaXKOoW CTOPOHbLI TpaHcdopmaTopa;
U B pene moxeT ObITb peanu3oBaH Takke psg AONONHUTENbHLIX (OYHKLUUA
COrnacHoO TEXHNYECKOMY ONMUCaHUIO Ha pene.
B pene G60 peanusoBaHbl criegytolime QyHKUUKN 3aLlLmMThbl reHepaTopa:
* 100% 3awuTa ctatopa OT 3aMblKaHUN Ha 3eMII0 NO TPETbLEN FAPMOHMKE;
» OT noTepu BO30YXAEHUS;
* HanpaBneHns akTMBHON MOLLHOCTY;
* Mo Toky obpaTHOM NocrnenoBaTeNbHOCTY;
* IByxcTynen4atasa M3;
* HanpaeneHHas MTS;
* MMHUManNbHOTO HaNPsPKEHWS;
* MakcnmanbHoro gpa3Horo /HyrneBon NocrnefoBaTeENIbHOCTU HAaNPSXKeHWs;
* IndbbepeHumanbHas 3awmuTa ctaTtopa;
* OT NOBbLILLIEHWS U NMOHWXKEHWS YaCTOThl;
* PesepBHas gucTaHUWOHHas;
* MoBbILWEHUS HAaNpsXKeHWs oBpaTHOW NocneaoBaTeNnbHOCTY;
* [MpekpalleHnsi aCUHXPOHHOIO pPexnma;
* KoHTponga cuHxpoHusma.
Bo Bcex 3alumTax OCyLLEeCTBAOTCS U3MEPEHUS, OCLMITITOrpadoupoBaHne, 3anucb aBapunHbiX NapaMeTpoB.
Bce 3awmTbl ocHalleHbl nopToM nepegayn nHdopmaumm RS485 onsa ero MHTerpupoBaHus B CUCTEMY ynpaB-
neHus.

NN

1 LWkad 3awmTbl U aBTOMATUKN FreHepaTopa

—_—
"~ HasHayeHue
— -2 Lkad npegHasHadeH ons 3awmThbl reHepaTtopa.
% : . 3awmTbl, yCTaHOBNEHHbIE B LUKady, pasgeneHbl Ha ABa HE3aBUCUMbIX
\ -4 KomnnekTa: OCHOBHOW W pe3epBHbIA. [pakTuieckn BTOPOW KOMMMEKT
\\ 5 AybnupyeT nepsbiii, NO3BOMSASA B KaXAOM KOMMIEKTE UMETb MOSHOLEH-
~O -6 HbIA HAOOP 3alUMT reHepaTopa.
§ Puc. 12. 9. lWkad 3awmntel reHepaTopa.
2 — pesepBHas 3awmTta MICOM P342 (P343),
3 — pene manorabaputHble CXeMbl YrpaBreHus,
| .7 4 —aBTOMAaTbl onepaTyBHOIO Toka ManorabapuTHble,
"1 .8 5 — nepeknioyatenu (Haknagkm),
/. 6 — 6noku ucnbiTatensHole bA-4, BU-6,
N 7 — chukcaTtop oBepw,
| == 8 — pa3gBMXKHOE OKHO C YNMOTHEHWEM Ans nogBoaa kabenen.
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OcHoBHas 3awuTa pene G60 BknoyaeT B cebs cneaytowme yHKUMN 3aWnUTLl reHepaTopa:

* 100% 3awmTa cratopa OT 3aMblKaHMIN Ha 3EMJTI0 MO TPETbEN FAPMOHUKE;
* OT notepun Bo3byxaeHus;

* HanpaBneHus akTMBHOM MOLLHOCTU;

* [Mo Toky obpaTHOM NocneaoBaTenbHOCTY;

« [IByxcTyneH4aTtas M3;

* HanpasneHHas MTS3;

* MMHUManbHOro HaNpsKeHWs;

* MakcumanbHoro cpasHoro /HyneBow nocneaoBaTenbHOCTM HaMpsXKeHUs;
» OudppepeHuymnansHas 3awmta craTtopa;

* [pekpaLLeHNs aCMHXPOHHOIO PEXUMA;

* KoHTpons cMHXpoHn3ma.

PesepBHas (aybnupytowas) sawmra peanmsoBaHa Ha perne MICOM P342 (P343) n coctonT u13:
» ndhbpepeHumanbHom 3awmuTel reHepaTopa (P343);

* HeHanpasnexHon MTS3;

* HeHanpaBneHHOM 3alWnTbl OT 3aMbIKaHUI Ha 3EMIIO;

* 3awuTta ot nepeBo30yxKaeHUS;

* Pe3epBHON gUCTaHUMOHHaS;

* MNoBhbIWEHUS HaNpsXKeHWs obpaTHOM NnocneaoBaTeNbHOCTY;

* HanpaBneHus akTMBHOWM MOLLHOCTY;

* [No Toky obpaTHOM nocrnenoBaTeNbHOCTY;

* OT NOBbLILIEHNST U MOHWKEHWS YaCTOThI;

* OT HECaHKLMOHMPOBAHHOIO BKIOYEHUS BbikntovaTens (P343).
B obeux 3awimTax ocyLLeCTBIAOTCSA U3MEPEHUS, ocLmMorpadupoBaHme, 3anucb aBapynHbIX NapamMeTpoB.
O06e 3aWwuThl OCHaLLEHbl MopTamMu nepegayvm nHopmauun RS485 gnst nogknioveHns K NokanbHOM ceTu, a B
cxeme wkada npeaycMOTpeHbI Lienu TeneynpasieHnst No nokanbHOW ceTu.
Hwuxe, B Tabnuue 12.1 npmBegeHa ocHoBHasi HoMeHknaTtypa wkadgos P3A a B Tabnuuax 12.2, 12.3 ocHos-
Hble TEXHUYECKME OaHHble NPUMEHSIEMON annapaTypbl NOCTaBKM 3apyBeXHbIX hUpM.

OcHoeHasi HoMmeHKknamypa wkagoe P3A npouzeodcmea SMB

Tabnuua 12.1.

35kB

1 Wkad 3awmtbl gByx nuHun 35 kB ¢ MiCOM P123 LLISAT 02/C000

2 Wkad 3awmtbl Tpex nuHmmn 35 kB ¢ MiCOM P123 LLISAT 03/C000

3 Lkad 3awmTbl 1 aBTOMaTUKM ABYX cekuun (2 Beoga, 2TH, CB, ¢ ABP n AYP) ¢ W3A CU

MiCOM P123, P922 -

4 LUkad 3awmTbl 1 aBToMaTukm TpaHcopmartopa 35/6 kB ¢ 7UT612 n 7SJ602 LLISAT 02/G7000

5 LUkad 3awmtbl n PIMH TpaHcdopmaTtopa 35/6 kB ¢ Y3A AT TunY3A 10B.4 LLISAT 02/HO00P

6 Lkad 3awmTbl TpaHcgopmartopa 35/6 kB ¢ MiCOM P632 n P123 LLISAT 02/B3000

110- 220 kB

7 LWkad sawmTsl nuHum 110-220 kB ¢ MiCOM P547 n NB3 LLIBAJT_01/L0O00
8 Ilsl_Ié(:;b 3aWmThl 1 ynpasneHns kabenbHoun nuHum 110-220 kB ¢ MiCOM P543 n LWSATT_01/KI00
9 LWkad 3awmTel nuHum 110—220 kB ¢ MiCOM P547 n MiCOM P441 LL3AJ1_01/LHO0
10 | Wkad sawmtbl nnHumn 110—220 kB ¢ MiCOM P441 LLIBAJT_01/HO00
11 | Wkad 3awmtbl nuHmm 110220 kB ¢ MiCOM P547 n MiCOM P435 LLIBAJT_01/LGO0
12 | Wkad 3awmtbl nuHum 110—-220 kB ¢ MiCOM P541 n MiCOM P441 LLIBAN_01/IHOO
13 | Wkad 3awmtbl nuHum 110-220 kB ¢ MiCOM P441 n P127 LLU3AJ1_01/HF00
14 | Wkad 3awmtbl nuHmm 110-220 kB ¢ L60 1 MNMB3 LLIBAJT_01/N0O0O
15 | Wkad 3awmnTtbl n aBTomatukm nuHnm 110-220 kB ¢ D30 n F650 LUIBAJT_01/MRO0
16 | Wkad 3awmtbl nnHmmn 110—220 kB ¢ L90 1 D30 LLIBAJT_01/PMO00
17 | Wkad 3awmtbl nnHmmn 110—220 kB ¢ L60 1 D30 LLIBAJT_01/NMO00
18 | Wkad sawmtsl nuHumn 110-220 kB ¢ L60 n D60 LLISA 01/N(M)00
19 | Wkad 3awmTtbl nuHmm n OB 110—220 kB ¢ D30 LLIBAJT_01/MMO00
20 | Wkad sawmtbl nuHumn n OB 110-220 kB ¢ 7SA611 LLIBAJT_01/QQ00
21 | Wkad 3awmtbl gByx nuHun 110-220 kB ¢ MiCOM P441 LLIBAJT_02/H000
22 | Wkad 3awmtbl gByx nuHun 110—220 kB ¢ D30 LLIBAJT_02/M000
23 | Wkad sawmtbl gByx nuHuin 110-220 kB ¢ D30 n F650 LUIBAJT_02/MRO0
24 Lkad 3awmtbl o6xogHoro Beiknovatens 110-220 kB ¢ MiCOM P441 LISAOB 02/H000
25 | Wkad s3awmtbl o6xogHoro BbikntovaTensa 110-220 kB ¢ D30 LLIBAOB_02/M000
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Mpogomkenne Tabnuupbl 12.1.

26 | Wkad 3awmTbl cekumoHHoro Boikntodatens 110-220 kB ¢ MiCOM P123 LLISACB_01/C000
Wkad 3awmTsl, aBTomaTtukm 1 PINH TpaHcdopmatopa 110/35/10 kB ¢

27 | MiCOM P633 v P123 LISAT_03/C300P

28 LWkadh 3awmTsl n aBToMaTtukm TpaHcgopmatopa 110/10/6 kB ¢ MiCOM W3AT 03/C3000
P633 n P123 —

29 II.DU1K§;13 3alWmnThbl 1 aBToMaTuKK TpaHcopmaTopa 110/6/6 kB ¢ MiCOM P633 n LWSAT 03/C4000

30 IIE)IJ1K2a:(3b 3awmnThl 1 aBTOMaTMKK TpaHcdopmaTopa 110/10 kB ¢ MiCOM P632 n L3AT 02/B3000

31 H:(Facltl) 3awmTbl, aBTomatmku n PIMH tpaHcdopmaTopa 110/35/10 kB ¢ T60 u LUBAT_03/D500P

32 | Wkad sawmTel, aBToMaTvkun TpaHcdopmartopa 110/10 kB ¢ T60 u MIF 11 LLIBAT_02/D5000

33 | Wkad 3awumTsl 1 PIMH TpaHcgopmatopa 110/6 kB ¢ T60 n F650 LLUBAT_02/E600P

34 | Wkad 3awmTel TpaHcopmaTtopa 110/35/6 kB ¢ T60 n F650 LLIBAT_03/E6000

35 ;Ulﬁéﬁ ;aLIJ,VITbI 1 aBTOMaTUKKN TpaHcdopmaTtopa 110/6/6 kB ¢ RET316 u Siprotec LLIBAT 03/F8000
LLkad 3awmThbl 6noka reHepaTop_TpaHcdhopmaTop 1 peaktopa ¢ G60, MiCOM

36 | pe33, MX3DPT3A, MIFII WIBATT/1211

37 | Wkad sawmTbl 61oka reHepaTop_TpaHcgopmaTtop 1 otnaiko Ha CH ¢ MiCOM LIBAIT/2211
P343, MiCOM P633, MX3DPT3A, MiCOM P123
LLkad 3awmTtbl 6noka reHepaTopa TpaHcdopmaTopa u otnankon Ha CH ¢ reHe-

38 | patoproro Hanpsikenms ¢ T60, T35, G6O, MIF Il ILIArT/1141
Llikad 3awwmThl 6roka reHepatop_TpaHcghopmatop ¢ G60, MiCOM P632,

39 MX3DPT3A LIB3AIT/1310
LLikad ynpaBneHus AByxXTpaHchOpMaTOPHON NOACTaHUMM C KONMYECTBOM Bbl-

40 kntoyatenen go 24 ¢ C30 LWI3AY_MNC_02

41 | Wkad ynpaBneHus 6noka reHepartopa TpaHcopmaTtopa ¢ C60 LWSAY I'T 01
Lkad 3awmTbl ogHoNM_aByx cekumi (cuctem wuH) 110-220 kB ¢ yncnom npu-

42 coeavHeHun Ha cekunto o 6 ¢ B30 LIBALL_2/1
Lkad 3awmThl CMCTEMBI WKH (B TOM Yucre cekumoHnpoBaHHon) 110-220 kB ¢

43 yncrom npucoeavHennn oo 24 ¢ Bo0 LISALL_2/2

330- 500 kB

44 | Wkad ocHoBHOM 3awwmTbl NnnHumn 330-500 kB ¢ REL521 LLU3AJ_01/S000

45 | Wkad ocHoBHOW 3awmThl NnHuKn 330—-500 kB ¢ MiCOM P547 1 MNMB3 LLU3AJ1_01/LO00

46 | Wkad ocHoBHOM 3awwmTbl nnHumn 330-500 kB ¢ L60 n MNB3 LLIBAN_01/NO0OO

47 | Wkad 3awmTbl nMHUM 1 yckopeHnst no BY kanany ¢ REL521 n AKA_16 LLI3AN_01/S000

48 | Wkad 3awmTtbl nnuHMKM 1 yckopenus no BY kanany ¢ MiCOM P435 n AKA_16 LLIBAIT_01/G000

49 | Wkad 3awmTbl nMHUM 1 yckopeHnsi no BY kanany ¢ D60 n AKA_16 LLI3AN_01/(M)000

50 | Wkad sawmuTbl NHUKM 1 yckopeHus no BY kaHany ¢ 7SA513 n 7VK512 n AKA_16 LLI3A_01/TO00

51 | Wkad pesepsHow 3awuTbl nuHum u AlNB ¢ 7SA513 n 7VK512 LLI3AN_02/T000

52 | LWkad YPOB un AlNB nuHum ¢ 7SV512 n 7VK512 LUIBAN_PA/22

53 | Wkad YPOB nuHum 330_500 kB c 7SV512 LU3AI_P/20
LLkad 3awmTtbl 1 aBTOMaTHKM aBToTpaHcgopmaTopa 330-500 kB ¢ MiCOM

54 P633. P433, P123 LU3AT_AT/222

55 wﬁ?(ﬁ 3alWmThl 1 aBTOMaTKKKM aBToTpaHcgopmaTopa 330-500 kB ¢ T60, D30, WBAT AT/111
LLikad 3aLumThl OLUIMHOBKKU aBTOTpaHcopmaTopa unm 6noka 330-500 kB ¢

56 MICOM P633 LLIBAOLL_1/4

57 | Wkad 3awmTbl OLIMHOBKM aBTOTpaHcdopmaTopa unm 6noka ¢ T35 LLIBAOLL_1/3

58 | Wkadp 3awmTbl nuHum ¢ L90 n Y3A_10A.2 LLIBAIT_01/PU0O

59 | Wkad ueHTpansHon curHanusauum ¢ BCI1_05 LI3A_LIC
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Tabnuua12.2.
Annapatypa doupmbl [xkeHepan dnektpuk (GE)

12.2.1. Cemelicmeo MUKpPOIpPoOUeccopHbIx pese cepuu M

Ko MIG [MIN [MIP [MIV |[MIW
ANSI
MIF

[MoHWXeHne HanpskeHusa asHoe 27P X X
C6poc MoWHOCTH 32LF X
PeBepc MOLHOCTHK 32RP X
MoTepu BO3OYXaeHMs 40 X
Toka obpaTHOM NOCnegoBaTenbHOCTM 46 X
HecummeTpus HanpsXeHun 47 X
Meperpyska c TENIOBOW XapaKTepUCTUKON 49 X X
MoBblWeHWA HanpsXXeHUs HyrneBown NocneaoBaTenbHOCTU 59N X X
®da3Hasn TokoBasi oTceyka 50PH/ X X

50PL
OTceuyka OT 3aMblkaHWIA Ha 3eMIto 50NH/ X X X

50NL
®das3Haa MakcumarnbHas TokoBas 3allmuTa 51P X X
3emnsiHas MakcMMmarsbHas TOKOBas 3alumrta 51N X X X
MoBbiWeHne HanpsXxeHns gasHoe 59P B1 [ X
O6pbiB dhasbl VTFF B.2 X

2.2.2. Cemelicmeo yHuUgepcaslbHbIX MUKPOIPOUECCOPHbIX pesie cepuu UR
o|lo|lo|lojlvw|o(Q|lo|lo|Q|wv|o
DyHKUMS Koo ANSI 8 8 8 8 Qe 8 9|9 g ele

[WCTaHUMOHHAsA OT 3aMblKaHUI Ha 3EeMITH0 21G 3|4 111
OncTaHuMoHHaa oT MexaydasHblX 3aMblKaHWUi 21P 3|4 1111
lMoHwxeHWe HanpsixeHus pasHoe 27 X X X X X X X| X| X[ X
MMoHWKeHWe HanpsXXeHUs TpeTben rapMOHUKK 27TN X
OBGpaTHOM MOLLHOCTK 32 X
MoTepn Bo3OYXaeHUs 40 X
Toka obpaTHOM NocnegoBaTeNlbHOCTH 46 X X
lMeperpyska c TENOBOW XapaKTepUCTUKON 49 X
OncpoTceuka / gndsawmra 50/87 X
YPOB 50BF X| X| X X| X| X| X
dasHasa ToKkoBasi oTceyka 50P X X| X| X| X| X| X| X| X
3emnsHas oTceyka no Bxogy 3lo 50G X| X| X| X| X| X| X| X
OTceyka No pacHeTHOMY TOKy B HenTpanu TT 50N X X[ X X] X] X| X[ X
TokoBasi oTceyka 0OpaTHOM NocnegoBaTeNbHOCTH 50-2 X| X X| X| X| X
®dasHaa MakcumMmarnbHas TokoBas 3aluTa 51P X| X| X| X| X| X| X
3eMnisiHasa MakcuMarnbHas TokoBas 3awmTta no sxogy 3lo 51G X| X| X| X| X| X| X| X
MakcumanbHas TokoBasi 3aLLuTa Nno pacyeTHOMY TOKY B HEN- 51N x| x| x| x| x| x| x
Tparm TT
TokoBas 3awmTa 0bpaTHOM NnocnegoBaTeNnbHOCTH 51-2 X| X X| X| X| X
MoBbllWeHWe HanpsXeHnsa asHoe 59P 8.1 | B, X X[ X X]| X
MoBbilWeHMe HanpsXXeHust 00paTHONM NocnegoBaTeENbHOCTH 59-2 B. B. X| X X
100% 3alwimTa cTaTtopa OT 3aMblKaHWU Ha 3EMIT0 64TN B, B. X
PazHasg MakcMManbHas TOKoBasi 3alimMTa HanpasneHHas 67P B| B, X[ X X
HanpaBneHHas 3alimTa OT 3aMblkaHWUA Ha 3eMnto B HeTpanu TT 67N B, B. X| X X
HanpaBneHHas 3awuTa obpaTHOM nocrnegoBaTeslbHOCTU 67-2 B, B. X
BrioknpoBka npun Ka4yaHUAx 68 B. B. X| X| X
AlNB 79 X| B] B] X| X X
IMoHWXeHNsa 4acToThl 81U B| B.| X| X| X
MoBbILLIEHMS YaCTOThI 810 B, B, X| X
Oudpzawmrta 87 X B, B. X X
MpogonbHasa gudsawmnTa IMHUK 87L B, B. X
OndbdepeHumansHo-asHas sawmta 87PC B. B. X
KoHTponb CMHXpOHM3Ma 78 B| B,

LiucdpoBoe ycTponcTBO ynpasneHus npucoeamHeHuem F650

3awuTta

- MT3 c BblAep>XKON BPEMEHMW C OrpaHUYEHMEM MO HAMNPSHKEHUIO

- MrHoBeHHast MT3 chas (gBa anemeHTa)

- MrHoBeHHas v C BbiAEPXKOW BPEMEHM 3alLMTa HEMTPanu no TOKY, BbIMUCIIEHHOMY U3 (Pa3HbIX TOKOB
- T3 OT 3aMblKaHU1 Ha 3eMI0 C BbIAEPXKKOW BPEMEHN U MIHOBEHHas
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- T3 obpaTHoI NocrenoBaTeNbLHOCTU C BbIAEPKKON BPEMEHU
- OpraH HanpaBneHUsi MOLLHOCTU Ans ¢as, HenTpanv 1 3almTbl OT 3aMblKaHWA Ha 3eMITI0
- 3almTa MMHMMAarbHOMO Y MaKCUMaIbHOIO HamnpshkeHus a3
- 3awmTa MakcMmarnbHOro HanpsPKeHUst oGpaTHOM NocrenoBaTenibHOCTU
- 3awmTa oT Nneperpy3ok ¢ NOMOLLbIO TEMNoBOWM Moaenu
- YPOB
- OnpegenexHve NOBPeXAEHUA NaBKUX NpeaoxpaHnTenen (KOHTPOrb Lenemn HanpsXXeHus)
Bxoabl/Bbixoabl
- 5 TokoBbIX BXOAO0B (3 Ang ¢as, 1 ang Hentpanu, 1 Ans YyBCTBUMTENbHOIO opraHa oT 3aMblKaHUA Ha
3eM/to)
- 4 Bxoga HanpsbkeHus (3 Ana das, 1 Ang WyH unmn JONONHUTENLHOIO HanpshKeHNs )
- Mporpammmpyemble LncpoBbIE BXOAbI U BbIXOAbI
- KOHTponb KaTyLUeK BKIIOYEHUS U OTKIOYEHNS
YnpaBneHue
- UeTtbipexkpaTHoe AlB
- YCTPOWCTBO KOHTPOSIS CUHXPOHU3MA
Mpoyee
- 4 3anMcK ocumnsiorpamm
- YCTPOMCTBO OBHapY»XeHUs MecTa K.3.
- CnHxpoHusauus IRIG-B
Tabnuupbl 12.3.
MWKPOMNPOLIECCOPHbIE YCTPOUCTBA 3ALLUUTbLI, ABTOMATUKU ®UPMbI «<AREVA»
12.3.a. Tokoebie HeHanpaessieHHbIe MiCOM P120

P124

DyHKUMU
P120 P121 P122 P123

MwuT. ot
TOoKa
MuT. ot

XXX X XX XX X XX X XTOKa U Ha-
npsx.

OpHodhasHaa MT3 unm 3H3 (50/51 unu 50N/51N) - 3cT . X

TpexdasHasa MT3 n 3H3 (50/51 n 50N/51N) - 3 cT . X
3awumTa oT neperpysku (49)

MwuHuManbHoro Toka (37)

3alwmTa no ToKy o6paTHOI nocrnenoBaTensHoCTH (46) 2
[Be rpynnbl ycTaBok

O6HapyxeHune obpbiBa NpoBoaa

O6GHapyxeHne HeucnpaBHOCTM BbikntovaTens (50BF)

KoHTpornb 1 ynpaBneHune BoiKMovaTenem

[atuuk HavanbHOM Harpysku (nyck -Habpoc )

CenekTuBHas norvka

3awenknBaHve BbIxoAHbIX pene (86) X X
YeTbipexkpaTHoe AlB (79)

JononHutenbHbIA 60K pacluMpeHns YHKLUIA C
pene u AlB - no 3akasy

Kon -Bo rpynn ycTtaBok

Kon -BO ANCKPETHbLIX BXOA0B

Kon -Bo nporpaMmmunpyemMbIx BbIXOAO0B
OTKNOYEHNE OT KOHAEHCATPOB
MepekntovatoLeecs BbIXogHOE perne

BbixogHoe perne KOHTPOMst UCMpPaBHOCTU
MarHuTHin ykazaTenb cpabaTtblaHus

MamepeHne genctByowmx 3HadeHuin (0o 10-o rapMoHuKN ) X X
Peructpauwusi cobbituii

Peructpauusi n nepexofHbix NpoLieccoB

MopT RS485 ansa nogkntoyeHnst nokanbHoOM cetn cBasm X X
Mopt RS232 Ha nuueBoi naHenu ans 3arpyskn yctaBok

MpoTokonbl ces3n MODBUS, Courier nnn MOK 60870-5-103 X X
8 ceeToaMoaoB, BKNoYas 4 nporpammMmpyembIxX X X

X <X

XXX XXX XA XXX
XXX XXX XXQ XXX

Ao X
> AN X

D WN

oo 01 N

X X X X —

XX XXXXXXXa N

XXXX XXX X
XXX X XXX X

14



12.3.6. Tokoeble HanpaeneHHbie MiCOM P120 -140

®PyHKuMM P125 P126 P127 P141 P142 P143

HanpasneHHas unu HeHanpaeneHHas MT3 3 4 4 4
HenanpasneHHaa MT3 3

HanpasneHHas unu HeHanpaeneHHasa 3H3 3 3 3 4 4 4
BeicokouyscTBuTensHaa 3H3 (4 cT.) 4 4 4
dasHas 3almTa MMHUMarnbHOro Toka . . . . .
3awmTa MMHMManbHOro Toka HyneBoKn NocneaoBaTeNnlbHOCTH . . .
3H3 no MoLwHOCTM HyNeBoK NocneaoBaTeENbHOCTH . . . . . .
OndbdpepeHumnansHas 3H3 . . .
CenekTtuBHas normka MT3 . . . . .
3arpybneHue /ov4yBCTBNEHME 3aLMTbI NPY BKIIOYEHUN . . .
MT3 c KOHTpOneM HanpspkeHns . . .
HanpasnenHas unn HeHanpaeneHrHasa MT3 obpaTHoi nocneao- . . .
BaTENbHOCTU

3awmTa oT neperpyskm . . . . .
3awmTa OT NoBbILLEHNS /MOHWKEHUST HANPSPKEHUSA (2 CT .) . . . . .
3almTa NoBbILLEHUS HAMPSPKEHUS HYNEBON 4 4 4 5 5 5

nocnegoBaTenbHOCTH (2 CT )
3aLumTa OT NOBbILLEHUST HANPSXXEHUSI OOpaTHOW

nocnenoBaTenbHOCTU
KoHTpornb CMHXpOoHU3Ma .
3awmTa OT NOHMKEHNsT YacToThl (4 CT .) . . .
3awmTa OT NOoBbIWEHNsT 4acToThbl (2 CT .) . . .
3awmTa oT 06pbIBa NpoBoAa . . . . .
YPOB . . . . .
KoHTponb Lienen HanpsKeHns . . .
KoHTponb Lenew Toka . . .

TpexdasHoe yeTbipexkpaTHoe AlB ¢ BbluMCneHneM CyMMbIOTK-
MNOYEHHBIX TOKOB K3

YnpaBneHue BbIkno4aTenem . . . . .
MporpamMmmmnpyemasi cxema rormkm . . . . .
Kon -BO rpynn ycTaBoK 1 2 2 4 4 4
Kon -Bo anckpeTHbIX BXOOOB , He Bonee 4 7 7 8 16 24
Kon -Bo BbIXOAHLIX pene , He Gonee 6 8 8 7 15 23
12.3.8. JucmaHyUOHHbIe 3aWiumsl JIUHUU

DYHKLUM P 430 P433 P435 P437 P439 P441 P442 P433
OuctaHumoHHas Mo K3 6 6 6 6 6 5 5 5
OunctaHumoHHas OP K3 6 6 6 6 6 5 5 5

MpsiMoyronbHbIE UMK KPYroBble XapakTepu-
CTVKM OTKIHOYEHUS
MpsiMoyronbHble XapakTepUCTUKN OTKITOYEHNS . . .
B03MOXXHOCTb KOHTPOSSA W ynpaBrieHus Lie-
CTbto annapaTamu

Pa6oTa «no namsatn » . . . . . . . .
KomneHcaums BNUsHUS napannenbHOn NMHUN . . . .
3awmTa ¢ nepegayen nHdopmauum . . . . . . . .
MT3 (4 CT ) . . . . . . . .
TonbKO TPEXNOMCHOE OTKYEHNEe . . . .

OfHO 1 TPEXNONOCHOE OTKIOYEHME . . . .
3almTa OT NOBbLILLEHUS /CHUKEHWS Hanpsxe- . . . . .

HuA (4 cT .)

Tennosag 3awmTa . . . . . . . .
YckopeHue npuy BKoYeHMn Ha K3 . . . . . . . .

MT3 c 3aBUCUMOI 1 C HE3aBUCUMOW Xapak-
TepuCTMKON cpabaTbiBaHUS

PesepBHas 3H3 c 3aBMCMMON U C HE3aBUCUK-
MOV XapakTepucTukol cpabaTbiBaHUsi
OnpepgeneHne HanpaBneHus Npu 3aMblKaHWUAX
Ha 3eMI10 B CETU C N30NMPOBAHHOWM . . . .
/KkOMMEHCMPOBAHHOW HEWTPanbio

3awmTa n curHanusaums oT 3aMblkaHUA Ha

3eMII0 B cUcTeEMax . . . . . .
C rMyxo3a3eMIieHHON HenTparbio

BrnokmpoBka npu Ka4aHMsIX MOLLHOCTU . . . . . .
KoHTponb ncnpaBHOCTY Lienei HanpsikeHns . . . . . . . .
KoHTponb McnpaBHOCTY Lienen Toka . . . . . . . .
YPOB . . . . . . . .
HanpasneHHas 3aLumTa no MOLLHOCTM . . . . .

KOHTponb CMHXpPOHM3Ma . .

Tonbko TpexnontocHoe AlB (4YeTbipexkpaTHoe

)
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OpHo u TpexnontocHoe AlB (Y4eTbipexkpaTHoe
)

3alumTa OT NoBbILEHUS /MOHUKEHNS Hanpsi-
Xenusa (2 cT.)

3awuTa OT NOBbLILWEHWS HANPSHXKEHUS HYNEBOW
nocnepoBaTtensHocTh (2 T .)
Mporpammunpyemasi cxema fnoruku

Kon -Bo rpynn ycTtaBok

. . . . .

4 4 4 4 4 4
Kon -BO ANCKPETHbLIX BXOAO0B (MakKc .) 16 28 28 40 16 24
Kon -BO BbIXOAHbIX pene (Makc .) 24 40 40 20 14 21 32
12.3.2. [IpodosibHbie ughghepeHyuanbHbIe 3au,umbl JJUHUU
®PyHKUMU P541 P542 P543 P544 P545 P546 P547

2 1 3 TyNMKOBbIX NUHUIA /kabenei . . . . . . .
3awwuTa dmaepos ¢ TpaHchopmaTopamu B 30He .

KOHGWrypaums 13 AByX BblkntoyaTenem . .
OudpbdepeHumansHasa TokoBas 3awmTa . . . . . .
OudbdepeHumanbHo-dasHasn 3awuta .
lMpsAmoe oTkMnYeHne un Nyck OT AanbHero

nonykomnnekra . . . . . . .
OnNTOBOMOKOHHbIE KaHamnbl CUrHanM3aumm . . . . . .

Kanan BY cBasu .
KoMneHcauus BpeMeHn NpoXoXaeHus curHana . . . . . . .
TonbKo TPEXMomncHoe OTKIoYeHWE . . .
OpfHO 1 TPExXMosCcHoe OTKIoYEeHe

YeTblpexkpaTHoe TpexdasHoe AlNB .
YeTbipexkpaTHoe ofHo /TpexdasHoe AlNB

KoHTpornb cnHxpoHu3ma

HenanpaeneHnHas MT3 . . . . . . .
HenanpaeneHHas 3H3 . . . . . . .
YyscTBuTEneHas 3H3 .
HanpasneHnHas MT3 (4 cT .) . . . .
HanpasneHHasa 3H3 (4 cT.) . . . .
HanpasneHHas yyBcTBUTENbHAA 3H3 . . . .
HanpasneHnHasa 3H3 no mowHocTM . . . .

$aszHas 3awmTa MMHUManbHOro Toka .
3awmra MMHMManbLHOro TOKa HyNeBon nNocrnenosa-

TEnbHOCTU

[ncTaHumoHHas 3awumTa (MPsSIMOYrofbHbIe

XapaKkTepucTukn cpabaTbiBaHus , 3 30HbI )

BrnokupoBka nNpu kayaHusaX .
3alumTa OT TennoBomn neperpysku . . .
O6HapyxeHvne mectononoxeHusa K3 .
O6Hapy>xeHne o6pbiBa NpoBoaa . . .
KoHTponb uenen HanpskeHus . . . .
KoHTponb 1 ynpaeneHve BbliKnioyaTenem . . . . . . .
YPOB . . . . . . .
KoHTponb Lenu oTknoYeHms . . . . . . .
Mporpammupyemasi cxema noruku

Kon-Bo rpynn ycraBok

Kon-Bo OUCKPETHbIX BXOAOB

Kon-Bo BbIXOAHbIX pene

12.3.0. Yempolicmea 3aujumsl mpaHcghopmamopoe

DYHKLUM P631 P632 P633 P634

OudbdepeHumanbHasa 3awmTta (3 yyacTka ¢ pasnuyHbIMK yriiaMmy HakrnoHa ) 2 06MOoT 2 06moT 3 06mOoT 4 o6MmOT

OuddepeHumansHas 3awmTa oT 3aMblkaHU Ha 3 3

3emnio (3 yyactka C pasnuyHbIMU yriamMu HakrnoHa )

MTS3 c He3aBUCKMMON xapaKTepucTukoi (3cT) 2

MT3 ¢ 06paTHO3aBMCUMON XapaKTepUCTUKON(3 CT .) 2
1

WN B .
o N

16 24 24
14 14 14 32 32

~N 0B e
N
»
N
(o]
~N 00 B~ e

3alumTa OT TennoBon neperpysku (2 ¢t .)

3alumTa OT NoBbIWEHUS /MOHNKEHNS YacToThI (4 CT .)

3awmTa OT NOBbILWEHUSA HaNPSXeHWs (2 CT .) —
3almTa OT NOHWKEHWSA HanpsXXeHns (2 T .) —
KoHTporb MakcnmaribHbIX 3Ha4eHUn 2
Mporpammupyemasi cxema noruku 1
dasHoro Toka 2x3
OcTaTo4HOro Toka Unm Toka HemTpanu —
HanpskeHua —
Bxogabl ¢ ranbBaHM4ecKon pa3Ba3kon (Mo 3akasy) 4 4-34 4-40 4-34
BbixogHble pene (no 3akasy) 8-14 8-22 8-30 8-22
Bxogor0pmo20mA — 1 1 1
Bxog PT 100 — 1 1 1
Bbixogot0gpo 20 m A — 2 2 2
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12.3.e. 3awjumsi 2eHepamopoe

N ®yHKUMN P341 | P342 | P343
87G OnddepeHunansHas 3awmTa reHepaTopa .
27TN 100% 3H3 obmoTkm cTtaTtopa .
50/51 HenanpaenernHas MT3(2 cT.) . .
50N/51N HeHnanpaeneHHas 3H3(2 cT.) . .
67 HanpaBneHHasi/HeHanpaBneHHas MT3(4 cT.) .
67N HanpasneHHas/HeHanpasneHHaa 3H3(4 cT.) .
df/dt 3alumTa no CKOpoCTN U3MEHEHUS YaCTOTbI .
dvo 3almTa no CMeLLEHNI0 BEKTOPOB HanpsKeHns .
67N/64 YyscTBUTENBHAA HanpaeneHHaa 3H3/anddeperHunansHaa 3H3 . . .
46 MT3 obpaTtHoit nocnegoBaTenbHOCTU(2 CT.) . .
50BF YPOB . . .
CTS KoHTponb ncnpaBHOCTM Lienen Toka . . .
51V MT3 ¢ KOHTpONeM HanpsXKeHus . .
21 3awmra MMHMManbLHOro CONPOTMBIIEHNS . .
27 3alupmTa OT NOHWXKEHMS HanpsXkeHnsi(2 cT.) . . .
59 3alumTa OT NOBbILLEHUS HAMPSXEHNA(2 CT.) . . .
810 3alumTa OT NOBbIWEHUS YacToTbI(2 CT.) . . .
81U 3alumTa OT NOHWKEHMS YacToThl(4 CT.) . . .
32 3awmTa oT obpaTHOM MOLLHOCTW/HEOrpy3Kku/neperpysku . . .
24 3awuTa oT NnepeBo3byXaeHUs . .
40 3awumTa oT noTepwm nons . .
50/27 3awumTa oT criyyaiHoOM Nofayn HanpsbkeHUsl Ha BbIBEAEHHYHO B pe3epB .
MaLUnHY
VTS KoHTponb ncnpaBHOCTY Lienen HanpsiXeHns . . .
59N 3alumTa OT NOBbILLEHUS HAMPSHXKEHMS HYNEBOW NocneaoBaTenbHOCTU(2 ] . .
CcT.)
26 TemnepaTypHas 3awuTa y4actka obMoTKM . .
38 TemnepaTypHas 3awmuTa NoALLIMIHUKOB . .
49 TemnepaTypHas 3awuta obMoTKM cTaTopa . .
Mporpammupyemasi cxema norukm . . .
Kon-Bo rpynn yctaBok 4 4 4
Kon-Bo TemnepatypHbix gatymkoB (T[) - 10 10
Kon-Bo AUCKpeTHbIX BXOA0B 8 8 16
Kon-Bo BbIXOAHbIX pene 7 7 14
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