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MepeyeHb COKpalLeHnit

ABP - aBTOMATUYECKUII BBOJ, PE3€EPBa;

AlNB - aBTOMAaTMYEeCKoe NOBTOPHOE BK/IOYEHUE;
ACY - aBTOMATM3MpPOBAHHAA CUCTEMA yNpaBAeHUA;
AYB - aBTOMATMKa ynpaBAeHUsA BblKaoYaTenem;
AYO - aBTOMATUKa yrnpaBneHusa ob6ayBom;

ALMN - aHanoro-umdpoBo npeobpasoBaTess;

AYP - aBTOMAaTMYeCcKana YaCToTHaA pPasrpysKa;

BTH - BPOCOK TOKa HaMarHUYNBaHMA;

BB - BbICOKOBO/IbTHbIW BbIK/ItOYATENb;

BH - CTOPOHa BbICLIEro Hanps»eHusa;

BHP - BOCCTAHOB/IEHNE HOPMANLHOTO PeXMMa;

BO - BHELWLHee OTK/IloYeHue;

BTX - BpEeMATOKOBaA XapaKTepPUCTUKa;

r3T - ra3oBas 3aWmTa TpaHcpopmaTopa;

3T PMH - ra3osas 3awmTa PlMH;

B - ANCKPETHbIN BXOA;

a3T - anddepeHymanbHas 3alUUTa C TOPMONKEHUEM;
an - JeTeKTOp UCTOYHUKA NUTAHUSA;

aTt - [ATYMK TOKa (TemnepaTtypbl);

OT1o - anddepeHumanbHas TOKOBasA OTCEYKA;

33 - 3eM/1AHan 3awmTa (OT 3aMblKaHMI Ha 3emIo);
3MM - 3aWMTa MaKCUMa/IbHOW MOLLLHOCTH;

3MH - 3aLUNTa MUHUMAJIBHOTO HaMpsAXeHus;

3HH - 3alLMTa OT HECUMMETPUMN HAMPAKEHWUN;
3H® - 3alLMTa OT HECUMMETPUK HA3HbIX TOKOB;

3N - 3alKTa OT NeperpysKu;

3MH - 3aWMTa OT NOBbILLIEHHOTO HAMPAXEHUA;

3M0 - 3aLUNUTa OT NOTEPU OXNAKAEHUSA;

30N - 3alunUTa OT NOTEPU NUTAHUA;

3M4 - 3aWMTa OT MOBbILLIEHNA YACTOTbI;

nn - UCTOYHMK NUTAHUA;

KUH - KOHTPO/Ib UCMPABHOCTM Leneit HanpsXXeHus;
n3T - noruyeckas 3awuTa TpaHcpopmaTopa;

n3uw - NOTMYecKasn 3almTa WKH;

nan - IMHUA dNeKTponepeaay;

MT3 - MaKCMManbHaA TOKOBAA 3aLLUTa;

My - MeCcTHOe ynpas/ieHue;

HM+ - NONOXKUTENbHOE HanpaBaeHWe MOLLHOCTY (OT WWH B INHUIO);
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HM- - OTpULATe/IbHOE HAanpaBAEHME MOLLHOCTM (K WMHAM OT INHUK);
HH - CTOPOHA HU3LLEero HanpaAXeHus;

HTO - HOMWHaNbHbIN TOK OTKAOYEHUSA BbIKAOYATENA;
HLUH - HEMCMNPABHOCTb LLeNe HanpAXKeHUs;

033 - 0aHOda3Hoe 3aMblKaHME Ha 3eMto;

omn - onpeaenieHne mecTa NOBPeXKAEHUS;

OHM - OpraH Hanpas/aeHUA MOLHOCTH;

MK - NepCcoHaNbHbIA KOMMbIOTEP;

MOH - NYCKOBOW OpPraH HanpsaxeHus;

ny - MaHenb ynpasaeHUsa n MHOMKaLnu;

PB - Py4HOE BKAOYEHMUE;

PO - py4HOeE OTK/OYEeHUE;

PMB - pene NoNoXKEeHNA BKAOYEHO;

PMH - perynimpoBaHue nog, HanpaxXeHnem;

PNoO - pene noNoXeHUA OTKAIOYEHO;

CH - CTOPOHA CpeHero Hanpsa»KeHus;

CIMn OTKN - CAMONPOM3BOJIbHOE OTK/IKOYEHME BbIKAOYATeNA;
T3HMN - TOKOBasA 3allMTa Hy/IeBOM NoCNen0BaTe/IbHOCTH;
T30M - TOKOBaA 3alMTa 06paTHOM NOCNef0BaATENBHOCTY;
™ - TenemamepeHue;

TH - TpaHCchOPMATOP HANPAKEHUS;

TO - TOKOBAA OTCEYKa;

TC - TeNecUrHann3aums;

T - TpaHchopmaTop TOKa;

TTHN - TpaHCPOPMATOP TOKA HYNEBOW NOC/NEL0BaTE/IbHOCTH;
TY - TeneynpasfieHune;

\711 - YPOBEHb J0CTYNa;

YMT3 - ycKkopeHue MT3;

YPOB - YCTPOWMCTBO pe3epBMpPOBaHMA OTKA3a BbIKNOYaTeNs;
OTHN - dUIbTP TOKOB HY/NIEBOW NOC/NEA0BaTE/IbHOCTH;

LB - LMKAN BKNOYEHMA BbIKAOYaTenA;

YAMB - YaCTOTHOE aBTOMaTUYeCKOe NOBTOPHOE BKAOYEHWUE;
LWAOT - WKad ynpaB/ieHNs OXNarKAEHUEM;

wn - WUWMHKWN NUTaHUA;

SMB - 9/IEKTPOMArHUT BKAOYEHUSA;

SMO - 3/IEKTPOMATrHUT OTK/HOUYEHUA.
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PyKoBOACTBO NpeAHa3HAYeHOo Aa 03HAKOMJIEHWUA C NPorpaMMHbIM obecneyeHnem
SW_ESTRA_DZT, ero ¢pyHKUMOHANbHbIMM XapaKTepUCcTMKamu U nHbopmaumen, Heobxo-
OMMOI ANA YCTAHOBKM M 3KCNyaTaLmu.

MO WHTerpupoBaHO W MOCTaBAAETCA BMECTe C YCTPOMCTBOM. YCTAaHOBKA NMPOU3BO-
OMTCA TOMIbKO Ha NpeanpuATUU-U3roToBMTENe. DKcnayaTauusa 6e3 ycTponcTBa HeBO3-
MOXHa.

MpeanpuATEe-U3roToBUTEIb MOXKET BHOCUTbL U3MeHeHuA B 10, cBA3aHHbIE C ero yco-
BEPLUEHCTBOBAHMEM, B LLE/IOM He yXyALlatowme ero XapakTepUCTUKAU U He OTPaXKeHHble
B AaHHOM [IOKYMEHTE.
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1 HASHAYEHUE

MO SW_ESTRA_DZT npegHa3HayeHO ANA 3arpy3kuM B MUKPOMPOLLECCOPHbIN 610K 1
peannsaumm aaropuTMoOB OCHOBHOM 3alLMTbl IMHWUIA, ABUraTesell, peakTopoB, CUI0BbIX
OBYX- M TPEXOOMOTOYHbIX TpaHcHOpMaTopoB HanpsaxeHmem Ao 110kB oT Bcex BUA0B No-
BPEXAEHUW BHYTPU 30HbI 3alUMTbl, @ TAKKe aBTOMATUKM, YNPaBAEHUA U CUTHAAU3ALMMU
BbICOKOBO/IbTHbIM BbIK/llO4aTENIEM.

MO paboTaeT ¢ MHPOPMALMOHHO-YNPABAAIOWMMMN CUCTEMAMMU B KayecTBe NoAcu-
CTembl HU¥KHero ypoBHsa. OHO BblAaeT Ha yaaneHHble paboume mecTa KCNayaTaumoH-
HOro U ANCNETYEPCKOro nepcoHana MHGOPMALMIO O NOOKEHUN KOMMYTALMOHHOTO an-
napara, 3apermMcTpmpoBaHHy MHGOPMaLMIO aBapUHbIX COBLITUIA, TEKYLLYHO HDOPMa-
LMI0 NO BCEM KOHTPOJIMPYEMbIM NapameTpam.
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2 ®YHKUUMN
OCHOBHble PYHKLMM NporpammHoro obecneveHns SW_ESTRA_DZT:

1.

NHMUManm3aLmsa Bcex KOMNOHEHTOB YCTPOMCTBA 3alLMTbl, HACTPOMKa Napamert-
POB YacTOTbl BbIBOPKM M PEKMMOB PaboTbl.

YnpaBneHve NpoLLeccom CUMTbIBaHUA LMPOBbIX 3HAYEHWUI OT aHaNoro-Ludpo-
BOro npeobpasoBaTtens, nepBnyHan 06paboTKa CUrHaNoB..

CpaBHeHWe 06paboTaHHbIX AAHHbIX C YCTAHOBAEHHbIMW NOPOrOBbIMU 3HAYEHU-
AMM.

Peanuzauus anropntmos paboTbl 3aLUUT M aBTOMATUKM.

Bbl4aya CMrHaN0B OTKAOYEHUA NN APYTMX 3aLUMTHBIX AEeNCTBUN.
dopmupoBaHMe CUrHANOB CUTHANM3ALMU U YBEAOMIEHUN ANA ONepaTopoB O
COCTOSIHUU CUCTEMBbI.

3anucb cobbITU N BeAEHME XKypPHanoB, GUKcaLMA AaHHbIX O cpabaTbiBaHUAX U
MU3MepeHuAX ANA NoC/eayoWwero aHaam3a u OTYETHOCTU.

Mepenaya faHHbIX HA BHELLHWE YCTPOMCTBA ANA Aa/IbHEWLWEero aHaamM3a uam mo-
HUTOPMHTA.

2.1 AHanorosble BXoAbl

MporpammHoe obecneyeHne CYUTbIBAET aHANOrOBbIE CUFHAbI C AATYMKOB TOKA U
Hanps»keHua yepes ALM, npeobpasyn nx B LMdpPOBbIE 3HAYEHUA ANa AanbHelweln obpa-
60TKK. B Hayane paboTsl MO NpoBoAUT KaIMOPOBKY aHaNOroBbIX BXOAOB A/1A obecneve-
HUA TOYHOCTU U3MEPEHUI, HacTpamBas KoadduumeHTbl NpeobpasoBaHus. na yctpaHe-
HUA LWYMOB M NMOMEX UCMONb3YIOTCA UUdPoBble GUALTPLI, YTO YAYYLLAET KAaYecTBO AaH-
HbIX M NOBbILIAET HALEKHOCTb PACcYeToB.

MporpammHoe obecneyeHue aHaNM3UPYET AaHHblE, BbIMUCAAA KlOYeBble MNapa-
MEeTpPbl, TaKME KaK CpeAHeKBaApaTUYHbIe 3HAYEHUA M MOLLHOCTb, YTO HeobxoauMo ans
NPUHATUA PeLLEHUI 0 COCTOAHUM 3aLLMLLAEMOTro NpucoeamHeHUA. MoCTOAHHbIN MOHUTO-
PWHF CUTHAN0B MO3BOAAET ONEPATUBHO BbIABNATL aBapuUiiHble PeXUMbl U NPUHUMATb
Mepbl 3aLmMTbl. B cnyyae oTKNoHeHWU MO reHepupyeT curHaa TPEBOTM M 3aNmnCbIBaeT AaH-
Hble B }KypHan cobbITuiA AnA aHanusa.
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Tabaunua 2.1 — MapameTpbl aHaNOroBbIX BXOA0B

HomunHanbHaA YacToTa NnepeMeHHOro Toka 500y,
Pabouunit gManasoH 4acToTbl NEPEMEHHOTO TOKA 45 —-55Iy,
Konnyectso BXxo40B n3amepeHusa TOKOB 9
HoMWHanbHbIV NEpPeMEHHbIN TOK LLenei 3awmThbl 1; 5A
rpynna 1 Ia1, ls1, lc1
MN3mepaemble TOKM rpynna 2 Ia2, 182, lc2
rpynna 3 a3, lg3, lca
[nanasoH nsmepeHus Tokos ¢pas 0,2 —200A
OCHOBHaA OTHOCUTENbHAA MOTPELIHOCTb U3MEPEHUA TOKOB (B +5%
X (o]
amnanasoHe ot 0,2A go 1A)
OCHOBHaA OTHOCUTENbHAA MOTPELIHOCTb M3MEPEHUA TOKOB (B +2%
s 0
AunanasoHe ot 1A go 150A)
OCHOBHaA OTHOCUTENbHAA MOTPELIHOCTb M3MEPEHUS TOKOB (B o
+5%
AunanasoHe oT 150A go 200A)
.. AMTENbHO 20A
TOK TepMUYECKOI CTOMKOCTH
1 cekyHAa 500A
MoTpebasemas MOLLHOCTb BXOA0B U3MEpPeHUs ToKa, He bonee | 0,1BA Ha Bxog,
rpynna 1 Uas1, Usci, 3Uo;
N3mepaemble HanpaXKeHUs
rpynna 2 Uns2, Usc, 3U0;
HomuHanbHOe BTOPUYHOE HanpaXeHue 100B
[nanasoH nsmepeHua HanpaxXeHU BO BTOPUYHbIX BendnHax | 1,5 —160B
MaKcrmanbHO A0NYCTMMAA HenpepbiBHAA HarpysKa 250B
OCHOBHaA OTHOCUTE/IbHAA NOrPELIHOCTb U3MEPEHMA Hanps- +5%
v s (o]
»KeHuit (B guanasoHe ot 1,5B oo 10B)
OcHOBHaA OTHOCUTENbHAA MNOrPELIHOCTb U3MEpPEeHUA HanpA- +3%
XL 0

»KeHui (B amanasoHe ot 10B oo 160B)

MoTpebnsemas MOLHOCTb BXOAa U3MEPEHUSA HaMpPAXKeHUH,
He bonee

OcHoBHanA abco/oTHaA NOrpeLHOCTb U3MepPeHMs YacToTbl
cetu

0,15BA Ha Bx0g,

+0,01ry,
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Tabnnua 2.2 — Bolumcnsemble napameTpbl

Bbluncnseman BeAMuMHa 0603HauYeHue
TOKM CUMMETPUYHDBIX COCTaBAAIOLLMX 111,121
11.2,12_2
YpoBeHb HECUMMETPUM MO TOKAM U HaNPAXKEHUAM Nil, Ni2, Nul, Nu2
JInHeliHble HanpsAXKeHns Ucal, Uca2
HanpseHns cMMMeTPUYHbBIX COCTaBAAOLLMNX UL 1,021
Ul 2,U2_2

2.2 incKkpeTHble BXoAbl U BbIXOAbl

[MnCcKpeTHble BXOAbl MCNOJIb3YOTCA A1 NOyYeHUs MHGOPMaL MM O COCTOSIHUM BHELL-
HUX YCTPOWMCTB, TaKMX KaK KHOMKKM, nepekatoyatenn u pene. MO cUMTbIBAET COCTOAHMNE

3TUX BXO408, obecneymBasn onepaTtnsBHoOE pearnpoBaHMe Ha cobbITuA.

Tabnnua 2.3 — MNapameTpbl UCKPETHLIX BXOL0B

=2208B

Konnyectso Bxo408 30
HomuHanbHOe HanpAXeHne BXOAHbIX CUTHAN0B ~/=220B
YpoBeHb HanpsKeHUA HAAEXKHOro cpabaTbiBaHUA Ha NOCTOAH- 158/1708
HOM TOKe, He MeHee/He 6onee
YpoBeHb HanpAXKeHUA BO3BpaTa Ha NMOCTOAHHOM TOKe, He me-

P P P ' 118/1388
Hee/He Bonee
YpoBeHb HAaNpPAKEeHUs HaZeXKHOro cpabaTbiBaHUA Ha NepemeH- 145/1708
HOM TOKe, He MeHee/He 6onee
YpoBeHb HanpaXeHWa BO3BpaTa Ha NepemMeHHOM TOKe, He me-

P P P P ' 115/1358
Hee/He Bonee
[ONVTenbHOCTb BXOAHOTO CUTrHaa, AOCTaTOYHOTO Ans cpabaTbl- 20me
BaHUA
MpenenbHO-AONYCTUMOE 3HaYeHNe HaNpPAXKeHNA BXOAHbIX CUT- 13U
HasnoB 1= HOM
Konnyectso anekTpnyecTsa MMNynbca pexeKkunun, He meHee 200MmKKn
AMNANTYAQ UMMNYAbCA PeXeKuMn Npu nuTaHum ot =220B 50mA
[OnntenbHOCTb MMNYAbCa peXxeKuumn 5mc
MoTpebnfaemana MOLLHOCTb MPU HOMMHANBHOM HAMPANXKEHUM, 0.8B7

7’
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[OuncKpeTHble BbIXOAbl UCNONb3YHOTCA A5 YNPABAEHUA BHEWHMMM ycTpoicTBamu. MO
OTNPaBAAET KOMaHAbI Ha BKAOYEHUE UK OTK/IIOYEHUE STUX YCTPOWCTB B 3aBUCUMOCTMU
OT COCTOAHUA ANCKPETHbIX BXOA0B W Pe3y/bTaTOB aHa/IM3a aHaNoroBbIX AaHHbIX.

[ncKpeTHble BbIXOAbl MOTYT MCMONb30BaTLCA AA BU3YaNbHOW MHAMKALMM COCTOA-
HUWA CUCTeMbI, HaNnpUmep, Yepes CBETOANOAbI UK ApYyrue MHAMKATOPbI ANA OLEHKM Te-
KyLLEero coctoaHma obopyaoBaHua.

Tabnunua 2.4 — MapameTpbl ANCKPETHbIX BbIX0A0B K1 — K20 (anekTpomexaHUYeckue)

Konn4yectso BbIX040B 20

KoMmyTnpyembii NOCTOAHHbIM TOK HanpsaxeHnem 250B npw ak-
TUBHO-UHAYKTMBHOM Harpyske W MNOCTOAHHOW Bpemenu go | 0,25A
0,05c

KoMmmyTnpyemsbii nepemeHHbii ToK HanpsxeHnem 400B npu
AKTUBHO-MHAYKTUBHOMW Harpyske M MNOCTOAHHOW BpemeHu go | 4A
0,05c¢

KoMmyTupyembii NepemeHHbIi TOK HanpsxeHnem 260B npu
AKTUBHO-MHAYKTUBHOM Harpyske M MOCTOAHHOW BpemeHn go | 7A
0,05c

Bpems cpabaTbiBaHUsA < 10mc

Tabnuua 2.5 — MapameTpbl ANCKPETHbIX BbiIxoaoB K21 — K22 (TBepaoTenbHble)

KonnuecTtso BbIxoA08 2
KoMMyTUpyembli1 NOCTOAHHbIN/NepeMeHHbIi TOK Npu akTUB- 0.14A
HOW Harpyske !
Pabouunit ganasoH NepemMeHHOro HanpsaXKeHua 0-280B
Pabouunit gManasoH NOCTOSHHOMO HanpAXKeHUsa 0-380B
Bpemsa cpabaTtbiBaHuA <1mc

2.3 MOHUTOPUHT
MOHUTOPUHT OCyLLLeCTBAARTCA Yepes HECKO/IbKO B3aMMOCBA3aHHbIX NPOLLECCOB:
1. C6o0p AaHHbIX C NOMOLLbIO CHETYNKOB
2. 3anucb AaHHbIX C TOMOLLbIO PEerMcTpaTopos
3. MpoTokonnposaHue cobbITui

MOHUTOPUHI NO3BONAET OTC/IEXKMBATb COCTOAHME MEPBUYHOTO U BTOPUYHOTO o6opy-
AOBaHUA U 6bICTpO pearnpoBaTtb Ha Ntobble OTKNOHEHUSA OT HOPMbI.

27.12.31-121-23566247 11



OnwucaHue nporpammbl SW_ESTRA_DZT

Tabnnua 2.6 — CYETYMKM, PETUCTPATOPbLI U MPOTOKO/IMPOBaHME

HassaHue Konuuecrso
CyeTumKkmM cpabaTbiBaHWA 3aLLUT
CYETYMKM KOMMYTaLMI BbIKAKOYATENSA CTOPOHbI BH ---
CyeT4ymKM OCTAaTOMHOrO pecypca BB ctopoHbl BH ---
MpPOTOKObI UBMEHEHW YCTAaBOK 4000
MpoToKobl cobbITUI 8000
MpoToKkonbl aBapui 1000
MpoToKkonbl KoMmmyTaumii BB 8000
MpoTokonbl U3meHeHUA pecypca BB 4000

Perncrpatop napameTpoB Harpysku

160 vyacos c warom 1c

Uudposoit ocunnnorpad

100 ocumanorpamm,
oT 400 g0 5000 cekyHA,
(8 3aBMCHMMOCTM OT
Lara ANCKpeTU3aumm)

2.4 UHTepdeiic yenoBeK-malIMHa

MO SW_ESTRA_DZT umeeT cOBCTBEHHbIM MHTepdEC YenoBeK-MmallnMHa, KOTOPbIN

obecneumBaeT 3pPpeKTUBHOE B3aUMOAeNCTBME MEKAY ONepaTopomM U CUCTEMON.

MYM npegocTasaser MHGOPMALMIO O TEKYLLEM COCTOAHMM 060PYL0BaHMA, BbIBOAA

€e Ha BCTPOEHHbIN gucnaeit, iMbo ¢ MOMOLLbIO CBETOAUOAHOW MHAUKALMW.

Mporpamma No3BO/IAET BPY4YHYIO KOMMYTMPOBaTL yrnpasasemoe obopysoBaHue u
HacTpanBaTb NapameTpbl 3aLMTbl Yepes BCTPOEHHbIE KHOMKW YNpaBAeHUa UaAWU UHTep-

devicbl nepesayun AaHHbIX.

Tabnnua 2.7 — MNopTbl Nepesayn AaHHbIX

HasBaHue Konuuecteo MoapepKmuBaembie NPOTOKONbI
RS485-1 1 MODBUS RTU
RS485-2 (PPS) 1 MODBUS RTU
USB 1 MponpueTapHbIn
Ethernet 2 MODBUS TCP, M3K 60870-104

12
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Tabnuua 2.8 — CeeTognoaHan curHanmsauma

HassaHue
CocrosHue Pacwudposka
cBetoguoaa
MocTofAHHOE CBEYEHMe 3e- o
McnpaBHOe cOCTOsIHME YCTPOM-
JIEHbIM C KpaTKOBpEeMeH- cTea
T
PaboTta HbIM NpOMaprueaHuem
MocTosiHHOE cBeyeHue 3e- Cbolt B paboTe nporpammbl
JIEHbIM U/ He ropuT ycTpoiicTBa

MocToAaHHOe cBeveHMe Kpac- | AnnapaTtHaa  HEeUCnpaBHOCTb
Hewncnp 6510Ka

HbIM 610Ka
o . Mepepaya AaHHbIX NO KaHan
RS485, Ethernet | Muratowwmii 3eneHbli PeA A y
CBA3N
Myck 3agep>kn BpemeHu ne-
vi Muratowmii 3eneHblii pexoga Ha Apyryto rpynny ycra-
BOK
Y2
MocToAHHOe cBeveHue 3e- B paboTe rpynna ycTaBoK, COOT-
NIeHbIM BETCTBYIOLLAA cBETOAMOAY
He roput 3awmTa BbiBEAEHA
A3T seop, MocToAHHOE CcBeYeHue 3e- 3aWmTa BEEREHE B DaboT
MT3 BBoOA, NeHBIM '-'-'| A p y
F3T BBOA 3awwuTa B paboTe, HO 3a6/10KM-
YPOB BBOg, MocToAaHHOE cBeyeHue Kpac-
HbIM poBaHa C MOMOLBIO K/OYa
ynpasneHus (KHONKu)
3T cpab CpabaTbiBaHMe 3alLMTbl OTCYT-
A P He roput P h Y
MT3 cpab cTBYET
3T cpab MocTosAHHOE CBeYeHMe Kpac- | 3almTa Haxo4uTcs B cpaboTaH-
YPOB cpab HbIM HOM COCTOSIHUU
MocTtoaHHOe cBeveHue 3e-
Tekywee ynpasnerHue - MY
MecTHoe, NeHbIM
AUCTaHUMOHHOE | MocToAHHOEe cBeveHue 3e-

TeKkyuwee ynpasneHue - TY

NeHbIm

27.12.31-121-23566247 13
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Tabaunua 2.9 — HasHayeHMe KHOMOK ynpaB/ieHns

0O603HauyeHne HasBaHue

HasHaueHune

= Beog,

1. Bxog B meHto
2. MNoaTBepaeHWe BBOAA YCTaBKM UK
KOMaHAbI

m OTMmeHa

1. Bbixog, 3 meHo
2. OTMeHa BBOAA YCTaBKM UM KO-

BosBpart

KsutuposaHue 3awmr

BBepx, BHU3,

B/1€BO, BNpPaBo

1. Hagurauuya no meHwo
2. BBog, ycTaBoOK

MY/TY

MNepekntoveHne pexnma ynpaBaeHua:
MY nan TY

[pynna ycTaBok

MepekntoyeHne TeKyLLElN rpynnbl ycTa-
BOK

lopaune

KHOMKKW BBOAa

KHoMKu onepaTuBHoOro BBoAa/BbiBOAA
dyHKumMI P3nA

dukcaunmn

KOMaHZAbl

KHonKa duKcaumm KomaHapl:

- 8804/BbIBOA, GYHKUMIA P3MA

- nepekntodeHve MY/TY

- NepeKoYeHne rpynn ycTaBok

14
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Tabanua 2.10 — CepBucHble QYHKLMUM

TeneynpasneHune BB ctopoHbl BH, TenensmepeHune, TenecmrHanmsauma
CBob0AHO Nporpammmpyemble ANCKPETHbIE BXOAbI U BbIXOAbI

XpaHeHue yCTaBOK B SHEProHe3aB1UCMMOW NaMATH

BO3MOXHOCTb 334,aHMA YCTAaBOK MPU OTCYTCTBMM ONEPaTUBHOMO NUTaHMUA (NUTaHWe
ycTpoiicTea ot USB)

BCTpoOeHHbIN rpadnyeckmii MUHAUKATOP W KNaBuaTypa A1 3afaHUA YCTaBOK U Npo-
CMOTpa TEKYLLMX NapamMeTpoB

PefaKTnpoBaHWe YCTaBOK B aBTOHOMHOM pexume (6e3 NnoaKNtoYeH s K 3aWwmTe)
3afaHue Ha3BaHUI ANA BHELWHUX 3aLuT

[Be rpynnbl yCTaBOK 3alLUT M aBTOMATUKK

Hecko/1bKO ypOBHeN A0CTyna K HaCTpoMKe U KoHoUrypaumm
CBeToAMoAHaA UHAMKALMA cpaboTaBLUMNX 3aLmT
Mporpammupyemble cBeToanoabl

Yacbl peasibHOro BpEMEHU C KOPPEKTUPOBKOM Yepes ACY
MopT cMHXpoHM3aUmMm BpemeHn PPS

MN3mepeHne BpemMmeHn KOMMYTaLMK BblKIOYaTens

27.12.31-121-23566247 15
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3 AJIFOPUTMbI

MO SW_ESTRA_DZT peanusyeT aAropuTMbl 3aLLUT, yNpaBAeHUA, CUTHAaNMU3ALMMU U aB-
TOMATUKKN AN5 PA3IMYHbIX TUMOB 3aLML,AEMbIX 06 BEKTOB.

MpeaycMoTpeHO HECKO/IbKO TUMOB OOBLEKTOB A/ NPUMEHEHWs, OT/IMYAIOLLMXCA
bYHKLMOHANbHO Pa3IMyHBIM HAabOPOM YCTPOIMCTB aBTOMATUKM U HEKOTOPbIX BUAOB 3a-
LMT:

e 1BYXOOMOTOYHBIM NOHMKaOWMIA TpaHchopmaTop («MoHMK T2»);

e  BYXOOMOTOYHbIN NOBbIWAOWMIA TpaHchopmaTop («MoBbiw T2»);

e unHUuA / peakTop;

e 3neKkTpoasuratens («34»);

e  TpexobmoTouHbIM TpaHchopmaTop («T3:CH+HH»);

e  TpexobMOTOYHbIV TpaHchOopMaTOp C pacLLenIeHHOoM 06MOTKOM HU3LWEro Hanps-

weHusa («T3:HH1+HH2»).

[ns npaBunbHOM paboTbl anddepeHUManbHbIX 3aWMT He0H6X0AMMO BBECTM HOMU-
Ha/ibHble MapaMeTpbl 3aLMLLAEMOro 06bEKTa, MO KOTOPbIM MPOrPamMmmMa pPaccynTbIBaeT

HOMWHa/IbHbIE TOKM U OCYLLECTBASET NPUBEAEHWE BTOPUYHBIX cUrHanos (Tabauua 3.1).

Tabnnua 3.1 — MNapameTpbl 3alLMLLEAEMOro 06beKTa

HaumeHoBaHue KOHUrypaLumoHHoro Awvana3soH 3aBopckoe 0O603HaueHune
KAtoya 3HaYeHu 3HayeHue B MEHI0

HomunHanbHaa mowHocTb, MBA 0,10-125,0 2,50 SHOmM

HanpsrkeHne cTopoHbl BH, KB 0,40 -120,00 6,40 UHom BH

Hanps»keHwne ctopoHbl HH, KB 0,40 -120,00 6,40 UHOM HH

HanpsskeHue ctopoHbl CH/HH2, KB 0,40 - 120,00 6,40 UHOM CH/HH2

KTT cTopoHbl BH 5-4000 45 KTT BH

KTT ctopoHbl HH 5-4000 45 KTT HH

KTT ctopoHbl CH/HH2 5—4000 45 KTT cH/HH2

CoeguHeHue 0b6moTkM BH 3Be3da Coepg,. o6m. BH

CoeanHeHne o6moTku HH 3se3pa / Tpe- 3Be3aa Coep. o6m. HH

YronbHUK
CoeanHeHne o6moTkn CH/HH2 3Be3ga C%T_I'u'/'HO:ZM'
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Tabnanua 3.2 — OyHKLUMM 3aWNUT 1 aBTOMATUKK

HasgaHue Kog, ANSI Kon-sov
cTyneHeu
3T 87T 1
aT10 87T 1
KoHTponb HebanaHc B auddepeHUnanbHom Lenm - 1
la3oBan 3awWwuTa TpaHchopmaTopa 63 2
laszosana 3awmra PMH 63 1
ToKOBaA OTceYKa CTOPOHbI BH 50 1
3awmTa OT neperpyskm - 1
MT3 cTopoHbl BH ¢ BO3MOKHOCTbIO:
e Bblbopa 3aBmMcumon BTX 50, 51, )
® KOMOBWHMPOBAHHOIO NYCKa NO HANPAXKEHUIO 51V
® YCKOPEeHMA nocne BKAYeHua BB
MT3 ctopoHbl CH ¢ BOSMOXHOCTbIO:
e Bblbopa 3aBmMcumon BTX 50, 51, )
® KOMOBWHMPOBAHHOIO NYCKa NO HANPAXKEHUIO 51V
® YCKOPEeHMA nocne BKAYeHua BB
MT3 ctopoHbl HH ¢ BO3MOXHOCTbIO:
e Bblbopa 3aBMcumon BTX 50, 51, )
® KOMOBWHMPOBAHHOIO NyCKa NO HANPAXKEHUIO 51V
® YCKOPEHMA nocne BkAtoYeHua BB
T3HI cTtopoHbl BH 51N 1
T30I0 cTopoHbl BH 46 1
N3 - 1
N3T - 1
3/13 OT BHeLHero gartynka - +
3alwWmTa OT NOTEepPU OXNIAXKAEHUA 49 3
KUH 60 +
OTK/Il0YEHME OT BHELIHWX 3aLmT - 4
AlB 79 2 uMKna
YPOB 50BF +
ABTOMaTMKa ynpasaeHus 06ayBom 49 +
AYB BbIkAtO4YaTenem CTopoHbl BH - +
[uarHocTunka BblkAOYaTensa CTopoHbl BH - +
KoHTponb AaBieHns sanerasa - +
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3.1 AnropuTmbl 3aLmUT
3.1.1 AndPpepeHunanbHanA TOKOBaA OTCEUKA

OTceyka npepHasHayeHa A1A pe3epBUpoBaHUA anddepeHLManbHOW 3alunTbl Npu
npoTeKaHUM TOKoB mexaydasHbIX K3 60/1bwoi KpaTHOCTU, NPUBOAALLMX K HACBILLEHWNIO
NepBUYHbIX U3MEPUTENbHbIX TPaHcHOPMATOPOB TOKa. [JaHHasa 3awwuTta aelcTeyeT 6e3
TOPMOXKEHUA U ee BpeMsa cpabaTbiBaHMA He npesbliwaeT 20Mc. MycKoBble opraHbl 3a-
LWMTbI NO TOKY 06beaunHeHbl no cxeme « UN».

3anycK 3aWwuTbl NPOUCXOAUT NPU NpeBblLeHUn anddepeHunanbHbIM TOKOM OAHOM
13 ¢as ycTaBKM cpabaTblBaHMA NYCKOBOro opraHa. Yepes BblaepkKy BpemeHu popmumpy-
etca curHan «ATO» Ha OTK/loYeHMe 3aLMLW,AEeMOro 06bEeKTa Co BCEX CTOPOH.

B 3almTe NpesycMOTpeHa BOSMOMXKHOCTb 33aHWA BbIAEPHKKM BpeMeHU. Hebonbwoe
3ameanieHre TOKOBOM oTceukun (nopsagka 40mc) moxkeT noTpeboBaTbcsa AN Nydllent oT-
CTPOIiKM OT BPOCKOB TOKa Npu BHeLWHMX K3 1 npu nycke (camosanycke) anekTpoasuraTe-
nen.

Bo3MoKeH onepaTMBHbIM BBOA/BbIBOA, 3aLLMTbI C MOMOLLbLIO:

®  KHOMOK YyNpaBAeHWA Ha IMLEBOW NaHe N YCTPOMUCTBa;

®  [VCKPETHbIX BXOAO0B, Ha KOTOPbIE MOXKHO NOAKIOYUTb BHELUHWUIA K04 ynpasJ/ie-

HUA. KHOMKK ynpasaeHus B TaKOM cayyae 6710KMpyLoTcs.

TexHU4Yeckune napameTpbl NpuseseHsl 8 Tabavue 3.1.2.
PacnonorkeHune ycTaBoK B MeHIO yCTpOMCTBa NpuBeaeHo B Tabauue 3.1.3.

Tabauua 3.1.1 — KoHpurypaumoHHble Katoun ATO

HaunmeHoBaHue KOHUrypaumoHHoro Awnana3soH 3aBopckoe 0O603HaueHune
Knoua 3HA4YeHUMn 3Ha4YeHue B MEHI0
B1-B TO " - B
Bo4/sbiBog, ATO no aeicTeyto biBeAeHa BbiseseHa aTo

LWMM 3HAYEHMAM BeepeHa
B2 - Beoa/sbiBog ATO no a - BbiBepeHa

A/BbiBOA [ITO no amnamTyA blBEASH BbiBepeHa AOTO no amn.Id
HbIM 3HaYEeHUAM BeeaeHa
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Tabaunua 3.1.2 — TexHuyeckune napametpbl ATO

HaumeHoBaHue AnanasoH JAMNCKpeTHOCTb 3asoacKoe 0O603Haue-
napamertpa 3HauYeHuin EEVELTTE] 3HayeHue HUe B MEHIO
YcTaBKa no ToKy, oe 3,0-20,00 0,01 6,00 Icp
KoadduumeHT Bosspata _ _ 095 _
NYCKOBbIX OPraHOB !
Y
CTaBKa Mo BpeMeH#u 0-0,10 0,01 0,02 Tep

CpaGaTbIBaHVIFI, C

lep AITO

-i./,lf.lTOmEaequa
AB |BroxpTo > 1

[AB |Broxgs

13T emepena
1c

AB IEnokJ:laT

(88 [Bnoxms D b

PucyHok 3.1.1 — dyHKuMoHanbHas cxema A4T0

27.12.31-121-23566247 19



OnwucaHue nporpammbl SW_ESTRA_DZT

Tabauua 3.1.3 — MectopacnonoxeHue yctaBok ATO

FnaBHOe meHIo MoagmeHio 1 MoagmeHio 2 NoameHto 3

YcTaBku sawmt = > aTo

3.1.2 AnddepeHuManbHan 3aLmUTa C TOPMOXKEHUEM

OnddepeHumanbHan 3aWwmTa npegHasHavyeHa A1A CeNeKTUBHOW 3aluTbl ABUraTens
nnu TpaHchopmatopa oT K3 ¢ ManbiMm 3HaveHnAMKN anddepeHumnanbHbIX TOKOB (Hanpu-
Mep, OT BUTKOBbIX 3aMblIKaHWUA).

OnddepeHumanbHblil  TOK  3alMTbl  PacCUMTbIBAETCA KaK CyMMa 3HayeHuwn
npusefeHHbIX $asHbIx TOKOB. MpuBeaeHUE OCYLLECTBAAETCA K CTOPOHE, Yy KOTOPOW
BTOPUYHbINA TOK ABAAETCA MaKCMMasbHbIM. 3HayeHWe 3TOro TOKa MPUHMMaeTcA 3a
6a3osoe. CpabaTtbiBaHWe 3aWWTbl MPOUCXOAUT MNPU  MNPEBLIWEHUN OAHUM U3
onodepeHLManbHbiX TOKOB a3 ycTaBkM cpabaTbiBaHWMA MNOPOroBbIX OPraHoOB B
COOTBETCTBUM C XapaKTepucTUKoM cpabaTbiBaHMA W OAHOBPEMEHHOM OTCYTCTBUM
3anpeLLaoLLero cMrHana oT 6,10Ka oTCcTpolikm oT BTH.

[na npenoTBpalleHUA NOMKHOFO cpabaTbiBaHWA 3alMTbl B PEXUME BHELWHUX
3aMblKaHWIA, a TaK¥Xe B peXuMMe C MaKCMMa/bHbIMU  Harpy304YHbIMKM  TOKaMM
npeaycmMoTpeHO TOPMOKEHME 3aLLUTbl CKBO3HbIMU TOKaMU.

TopMO3HOI CUrHan onpeaenAaeTca Kak MoAypasHOCTb 3HAYEHWW TOKOB MJeu.
3aBMCMMOCTb TOKa cpabaTbiBaHWA OT TOPMO3HOrO CUrHana npeacTaBaeHa Ha PucyHke
3.1.3.

Niopu s

]| m/r

0 me
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B
Iega (5 Vidtai 1} N
Goammtran toT
’_‘ .,
=< ETN A 0,10e .

<y I3TA

88

Tep 131

I: r | B e
Ida 71 2] _ L] 4 n3TA
NTOpM 20 NTOpM ST
ﬂ!Tmsmen
eazman} N> P dad
Idei2)\da(1) 1 0 2r (511}
R W Giws]  [BTIA
0.10e. 1L 11 0108 16 AaT kag
1> dn =
muwa NTapu 5r
Tac2yide(1) H ep 03T <y 0378
e o %
. J [ )
fyex A3T A—] [Be >
TR = EE
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ncfirc e [ —
[eTHA
ETHB lep J3T peRAITC]
e > |>
e
L
it — = =re]
[EEE— [T
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[EIT negsT > oo
Negematym ¢ —

PucyHok 3.1.2 — dyHKUMOHaNbHas cxema 3T
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cp0 !

|

|

T 30Ha HECPAGATLIBAHNST
| |

+ +

ILi01 Lio2
PucyHok 3.1.3 — XapakTepucTuka cpabatbiBaHua 43T

XapakTepuctmKka 3T cOCTOMT U3 TpeX y4acTKOB, NEPBbI U3 KOTOPbLIX BCEraa onpese-
NIAETCA TONIbKO HaYyalbHbIM TOKOM CpabaTbiBaHUA, @ BTOPOM U TPETUIN YYaCTKMU — Hava lb-
HbIMW TOKaMM TOPMONKEHUA U KOIOPULMEHTAMMN TOPMOXKEHUA. HauanbHbIl TOK cpaba-
TbiBaHMA AnddepeHLManbHON 3alUnTbl, @ TaKXKe HavyasbHble TOKM TOPMOXKEHUs 3aja-
H0TCA B OTHOCUTE/IbHbIX HOMUHA/bHbBIX eAUHULAX. YCTaBKa NO BTOPOM rapmMoHUKe 3a4a-
eTcA B NpoueHTax. PekomeHayemas senmuunHa — 20%.

KoaddunumeHT HakIoOHa TOPMO3HOM XapaKTepuUcTUkmM Kri BbluMcaseTcs, ucxoaa us
YCNOBUA OTCTPOIMKM OT TOKOB HebanaHca B NepexofHbIX pexxnmax. PekomeHgyeTca npu-
HATb AnanasoH lyp1 = 1oe, a |z = 20e. Torga

Kr1 = Korc * lup_to2 — Icpo
rae Iyg_coz - TOK HebanaHca Npu hoz = 20€, KOTOPLIN MOMKHO ONPEAEAUTH Kak:
IHE,tOZ = Z(KA * KO[[H * €+ AUPHH + 0,05)

Kotc = 1,2 (koadduumeHT 3anaca);

Ka = 2 (koadPuLUMeHT aneproanyeckoit CoCTaBNAIOLLEN ANA NePEXOAHOIO PeXxnma);
Kogn = 1 (KoaddpuumeHT ogHoTURHOCTM TT);

€=0,1 (KoapoduumeHT norpewHocTn TT);

AUpny = 0,16 (ananasoH perynvposaHus PMH);

KoadduumeHT TopmokeHna Kr, BbIGMpaeTcs, UCXO4A U3 YCNOBUA OTCTPOMKM OT TOKOB
HebanaHca Npu MakCMMasnbHbIX TOKax BHELWHNUX K3 (Ivax).

Icp_no — Korc * Inp_to2
Itopm_makc—Itoz

Kpp =
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Ivax

I (1 £ KA)
0 AKc = {1 — *
TOPM_M 2 Ions

Ka = 2,5 (KoadpdprumeHT anepnoamyecKkoli COCTaBAAWEN ANA PEXKMMOB BHELWHNX K3);

€ = 0,1 (KoapPUUMEHT MaKCUManbHOW NorpelwHocTn TT, NS YNPOLWEHUA pacyeToB 40-
nyckaeTcs NpuHATb B 10%);

lsas =K11*125A3, MAKCMMabHBI BTOPUYHBIN HOMWHANbHBIN TOK (l25a3) ¥ COOTBETCTBYOLWMI
emy NepBUYHBII TOK.

[ns komneHcauum $asoBoro cagura mexay CTOpOHamMM 3almLLaeMoro obbekTa 1
yAaNeHua TOKOB HY/NEBOM MOCNef0BaTENbHOCTM HeobxoAMMO 3afaTtb  rpynny
coeAMHEeHWs BTOPUYHBIX Lenel (Tabavua 3.1.5) Ans KoppeKkTHOro ycTpaHeHus $asoBoro
yrna mexay cTopoHamu TpaHcdopmaTopa (B COOTBETCTBMM C YacoBoM rpynnoi). B
33aBMCMMOCTM OT YKa3aHHOM rpynnbl COeAMHEHWUs, BTOPUYHbIE TOKM NO dopmynam
npveeaeHua 6yayT npeobpa3osbiBaTbCA A4/1A YCTPAaHEHUA GpasHbIX CABUIOB.

Tabnnua 3.1.4 — KoHourypaumoHHbie Kntoum A3T

HavmeHoBaHMe KOHGUrypaLMoOHHOro AwvanasoH 3aBoacKoe 0O603HauyeHne
Knoya 3HaYeHu 3Ha4yeHue B MEHI0
" BbiBegeHa
B6 - BBo4/BbIBOA, 3aLLMTbI U3 AeicTBUA BeseHa BbiBepeHa A3T
B7 — lMepekpecTHan 610kmposka 3T OTKN / BKN BKN N6 A3T
B8 - BnoknpoBKa nNpu nepeBo3dbyKae- OTKA / BK OTKN Bnok npu ne-
HUK peBo3byxA,

Tabnnua 3.1.5 — Homep rpynn TT 1 dopmy/ibl 418 BbIYUCNEHNA NPUBELEHHbIX TOKOB

Homep ®dasza A ®daszaB ®a3a C
rpynnbl TT
, 2 —1p—1I¢ , 2g—Ic—1y, , 21, —1p
° =7 | b=——— | k=7
, L= , Ig—1 , Ic—1p
1 Iy = NG Iz = 7 Ic = 73
, Ig—14 A e , -1
5 I = 7 Iz = NG Ic = Ne
, 2 +Ig+ie ,  —2g+Ic+], , 2+ 1+ g
6 I = f Iy = f = f
, =1 , L1 , Ig—1I
7 Iy = NG Iy = 7 Ic = 73
, L=y , Ig—1c , =1
11 Iy = 7 Iy = NG Ic = 7
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Tabanua 3.1.6 — MectopacnosioxeHue yctaBok 43T

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NogmeHto 3
YcTaBku sawmt - > a3t
Tabnnua 3.1.7 — TexHunyeckue napametpbl 43T
HaumeHoBaHue AnanasoH JAMCKpeTHOCTb 3aBopacKoe 0O603Haue-
napamerpa 3HauyeHui 3apaHua 3HayeHue HUe B MEHI0
YcTaBKa no HavanbHOMY 0,2-1,50 0,01 0,30 Icp0
TOKy cpabaTbiBaHua, oe
KoadduumeHT BosspaTta _ _ 095 _
NyCKOBbIX OPraHoB !
YcTaBKa Nno BpemeHun 0-0,5 0,01 0,02 Tep
cpabaTbiBaHua, C
ToK TopMOKeHua 0,5-1,49 0,01 1,00 It1
y4yacTtka 1, oe
ToK TOpMONKeHIA 1,5-3,00 0,01 2,00 It2
y4yacTKa 2, oe
KoadduumeHT Topmoske- 0,2-0,9 0,01 0,30 kil
HUWA Ha yyacTke 1
KoadduumeHT Topmoske- 03-0,9 0,01 0,50 K2
HUWA Ha yyacTke 2
yposetua 6710KMPOBKM MO 10— 80 1 20 Ntopm 2r
BTOPOM rapMoHUKK, %
BpEMHVGHOKMPOBKVI no 0-2,00 0,01 0 6 2r
BTOPOW rapMOHUKE, C
ypos:eHb 6710KMPOBKYM MO 10-50 1 30 NTopm 5r
NATON rapMoHUKK, %
Bpewms pabore! nepe- 0,1-2,00 0,01 01 Tn6 2r
KPECTHOM 6/10KMPOBKM, C
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3.1.3 CurHanusauma HebanaHca

®yHKUMA curHanmsaumm HebanaHca npegHasHayeHa Ana npeaynpexaeHusa obeny-
KUBatoLEro nepcoHana ob ysenmueHnn Toka HebanaHca Npu HENPaBUIbBHOM pacyeTte
YCTaBOK MW NPU HEUCNPABHOCTAX BO BTOPUYHBIX Lensax TT (PucyHok 3.1.4).

Tabnnua 3.1.8 — KoHpUrypaumoHHblie Kntoum GyHKUMKM HebanaHca

HaumeHoBaHMe KOHGUrypauMoHHOro AwnanasoH 3aBopcKoe 0603HauyeHne
Knoya 3HauyeHui 3Ha4yeHue B MEHI0
B16 - Beoa/BbIBOA 3aLMTLI U3 Aeit- BbiBegeHa BbiseneHa KoHTposnb He-
cTBUA BeeaeHa 6anaHca
Icp HB < Myck HB A
Ida . ETE Tep HB i
— Ly —Qﬁeﬁananc A
Ita I—;’.
[ATO esepens >
03T sseena,
<__Myeck HB A
Tep HB
L=, ——He6anakc A
ATO sBepeHa> 1
3T sseqeHa >
lep HB ’:ﬂyDKHSC
Ide EWG, r Tep HB
L . -0 c
Lo —H

ATO ssepena
13T saefeHa >

PucyHoK 3.1.4 — dyHKUMOHANbHAA CXema curHanusaumm HebanaHca

TexHuyeckune napameTpbl NpuseaeHsl B Tabamue 3.1.9.
PacnonorkeHue ycTaBoK B MeH0 ycTponcTea npueeaeHo B Tabauue 3.1.10.
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Tabaunua 3.1.9 — TexHnyeckne napameTpbl PyHKLMU HebanaHca

HaumeHoBaHue [AnanasoH [AuncKkpeTHOCTb 3aBoacKoe 0O603Haue-
napamerpa 3HaYeHumn 3ajaHua 3HaYyeHue HUe B MEHIO
YcTaBKa no ToKy, oe 0,1-2,00 0,01 0,50 Icp
KoadduumeHT Bosspata _ _ 095 _
NyCKOBbIX OPraHoB !
K -
o3bduuenTTopmoxe- | o, g g 0,01 0,30 Kt H6
HUA
M
CTaBKa No BpemeHu 0-300,00 0,01 10 Tep
cpabaTtbiBaHuA, C
Tabavua 3.1.10 — MecTopacnoioxKeHne ycTaBoK GyHKLMM HebanaHca
FnaBHOe meHI0 MogmeHio 1 MogmeHio 2 NopmeHto 3
YCTaBkM 3aWmuT > HebanaHc

3.1.4 Neperpy3ka

Meperpyska npegHasHayeHa ANs 3anycka pasrpysku TpaHcdopmatopa. Myck ocy-
LLLeCTBAAETCA NPWU NPEBbILEHUU TOKOM CTOPOHbI BH ycTaBKkM cpabatbiBaHMA no nepe-
rpyske.

lep 3N
gl >
L
rrm e T I I e Tl
Tep 3N
e —
FN e — L Tep Mo
—
B5

8Tcp pasrpys et

L

B59 Tep pasrpys 2¢T

==

PucyHok 3.1.5 — ®yHKUMOHANbHAA cXema neperpysKku
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TexHuyeckue napameTpbl NpuseseHbl B Tabamue 3.1.12.
PacnonorkeHue ycTaBOK B MeH0 ycTponcTea npueeaeHo B Tabauue 3.1.13.

Tabnnua 3.1.11 — KoHpUrypaLmMoHHble KNo4uu GYHKLUN Neperpysku

HaumeHoBaHMe KOHGUrypauMoHHOro AwnanasoH 3aBopcKoe 0603HauyeHne
KAnoya 3HauyeHu 3Ha4yeHue B MEHI0

B56 - BBOA/BbIBO/, 3aLUMThI U3 fAeit- BbiBegeHa BbiseseHa 3n
cTBuA BeeaeHa
B57 — BBoA/BbIBOA 3aLLMThI OT Nepe- BbiBegeHo BbiBeeHo 301 Ha OTKA
rPY3KM Ha OTKNIOYEHUe BeepeHo
B58 — Bsoa/BbiB 1cry- Bbi

58 o4/BblBOA Pa3rpysku 1 cry biIBefeHa BbiBeeHa Pasrpyska lct
neHun BeeaeHa
B59 — Beoa/BbiBOA, Pa3rpysku 2 cTy- BbiBepeHa

A/ A Pastpy ¥ A BbiBepeHa Pasrpyska 2ct

neHun BeeaeHa

Tabanua 3.1.12 — TexHU4YecKkne napamer

pbl GYHKLMKN neperpysku

HaumeHoBaHue AnanasoH JANCKpeTHOCTb 3aBopcKoe 0O603Haue-
napamerpa 3Ha4YeHu 3apaHuA 3Ha4YeHue HUEe B MEHI0
YcTaBKa no Toky cpaba- 0,5 - 200 0,01 10,00 Iep
TbIBaHWA, o€
Ycraska 1o Bpemeni 0-300 0,01 10,00 Tep3n
cpabaTtbiBaHus, C
YcTaBKa no BpemeHun
Tcp 3M Ha
cpabaTbiBaHMA Ha OTK/IO- 0-300 0,01 60,00 OTKN
YyeHue, C
YcTaBKa no BpemeHu Tep pasroya
cpabaTtbliBaHWA pasrpysKu 0-300 0,01 30,00 P 2CT Py
1 cTyneHm, c
YcTaBKa no BpemeHu Tep pasrovs
cpabaTbiBaHUsA pasrpysku 0-300 0,01 45,00 P ZCT Py
2 cTyneHu, ¢
Tabauua 3.1.13 — MecTopacnonosKeHne ycTaBok QYHKLMN Neperpysku
FhaBHOe meHI0 Noamexto 1 NoameHto 2 NoameHto 3
YcTaBKku 3aWwmT -> MNeperpyska

26
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3.1.5 lNasoBas 3awumra
B ycTpolicTBe NpeaycMOTPEHO TPU CUFHANA AN NOAKIOYEHUA AUCKPETHbIX BbIXOL0B
OT ra3oBow 3awmTbl (PucyHok 3.1.6):
® nepBas cTyneHb 6aKka TpaHcPopmaTopa Ha CUTHAM UM OTKIOYEHWUE;
e BTOpan cTyneHb 6aka TpaHchopmaTopa C BO3IMOXKHOCTHIO BbibOpa AeNCTBUA Ha
CUTHaN UK OTK/KOYEHME C MOMOLLBIO AUCKPETHOMO BXOAa;
e TpeTbA CTyneHb 6aka PIMH c geictBMeM Ha curHan.

Tabnvua 3.1.14 — KoHurypaLMoHHbIe K04YM ra3oB0M 3alLUTbI

HaumeHoBaHue KoHUrypa- Awuana3soH 3aBoacKoe 0O603HauyeHue B
LYMOHHOIO K/toYa 3HauyeHuin 3HayeHue MEeHI0

B21,B22,B23-B - -

) ) iy B0A/BbIBOA, BbiBeaeHa BbiseseHa r3-1,13-2,13
3aLLMTbI U3 AencTBUs BeegeHa PMH
B24 — NHBepcua Bxofa nuTa- OTKN NHBepcua Unut

OTKN
HUA 3aWmT BK/ r3
Tabavua 3.1.15 — TexHUYecKre napameTpbl ra30B0M 3aLLUTbI
HaumeHoBaHue AwvanasoH AMCKpeTHOCTb 3aBopgckoe 0O603HaueHue
napamerpa 3HaYeHu 3ajaHuA 3HayeHue B MEHI0
YcTaBKa no BpemeHu 0-300 0,01 1 Tep 131
cpabatbiBaHmsa 1cT, ¢
YcTaBKa no BpemeHu 0-300 0,01 1 Tep 132
cpabaTbiBaHuA 2cT, €
YcTaBKa no BpemeHu
cpabatbiBaHua 3 PIH, ¢ 0-300 0,01 1 Tep I3 PMH
Bpemsa cpabatbiBaHUA 0-300 0,01 1 Tep PKU
pene PKU, c
Tabaunua 3.1.16 — MecTopacnonoKeHue yCTaBOK ra30BOM 3alLMTbl B MEHIO YCTPOMCTBA

FnaBHoOe meHIo NMogmeHio 1 MopgmeHtio 2 MopmeHto 3
YCTaBKkM 3aWmnT = > r3-1/2/PnH
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ic
1
g4 0o

<HencnpraT |

PucyHok 3.1.6 — dyHKLMOHaNbHaA cXema rasoBoi 3aLuTbl
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3.1.6 MT3 cTopoH BH, HH u CH/HH2

MT3 npegHasHayeHbl 411 3aWnTbl OT MeKaydasHbIX KOPOTKUX 3aMblKaHWUIA, a TaKKe
BbINOHAOT GYHKLUMM pPe3epBMPOBaHMA OCHOBHBIX 3aLUMT. 3aLLMTbl MOryT BbITb HACTPO-
eHbl B cegyowmx KoHourypaumax (Tabavua 3.1.17):

® HeHanpaB/eHHas 3aluTa;

e C 6NIOKMPOBKOW NO AUCKPETHOMY BXOAY;

® CMYCKOM MO HaMpaXKeHuto;

® C KOMBMHMPOBAHHbBIM MYCKOM MO HaNPAMKEHUIO;

® C yCKOpeHueMm nocsie BKAoYeHUs (Mo NoioxKeHuo curHana PMO uav onepaTms-

Hoe).

PyHKUMOHaNbHble cxembl MT3 BH, MT3 HH 1 MT3 CH npuseaeHbl Ha PucyHke 3.1.7
-3.1.9.

[nA OTCTPOWMKM OT NYCKOBbIX TOKOB HArpy3Kun M NOBbILWEHMWA YyBCTBUTE/IbHOCTU TOKO-
BbIX 3aWMT AaHHble cTyneHn MT3 moryT 6biTb AOMNOIHEHbI MYCKOBbIMU OpraHamu no
HanpsAXXeHuto. BO3MOoXKeH BBOZ NYCKOBOrO OpraHa no SIMHENHbIM HanpaXKeHUam v/vmamn
Mo HanpsKeHUto 06paTHOM NOCNef0BaTENILHOCTH (KOMBUHUPOBAHHBIN NYCK).

[nAa yckopeHua fenicTBmA 3almMT Noc/ie onepaTMBHOIO BKAKOYEHMWA BbIKAOYATENA U B
unknax ArfB gna MT3 BO3MOXKHO BBECTU YyCKOpeHMe. YMT3 BBoAUTCA NOCne nponagaHma
curHana «PMO» Ha Bpemsa «TBY» UM NO ANCKPETHOMY BXOAY ONEpPaTUBHOIO YCKOPEHUA
«Yck. MT3 BH». BbigepkKka BpemeHu AN YCKOPEeHUA 3ajaeTca ycTaBkoh «Tymrsy.
Bpemsa BBOAa yCKOPeHUA 1 BpeMA ero cpabaTbiBaHWA 334a0TCA OAMHAKOBbIMU AN1A BCEX
CTyneHen.

TexHuyeckre napameTpbl NnpuBegeHbl B Tabaunue 3.1.19.

PacnonoxeHue ycTaBOK B MEHIO YCTPOMCTBA NpuBeseHo B Tabanue 3.1.18.

Tabnnua 3.1.17 — KoHdurypaumoHHble kKntoun MT3

HaunmeHoBaHue KoHuUry- AnanasoH 3aBopAcKoe 3Ha- 0O603HayeHue B
PaLMOHHOrO KAtova 3HaYeHu yeHue MeHIo
B32, B38, B46, B61, B71, BoiBeneHa
B81, B91 - Boa/BbiBOA, 3a- A BbiBegeHa MT3
. BeepeHa
LWKTbI U3 AencTBuA
B39, B47, B62, B72, B82, OTKN
B92 - MNyck no HanpsAe- BKI OTKN MNyck no U
HUIO
B40, B48, B63, B73, B83 OTKN
! ! ! ! ! OTKN YMT3
B93 — YckopeHune BKN
B31 — Pexum paboTbl no dasHble TOKM / Pexum paboTbl
dasHble TOKK
TOKY Pa3HocTb TOKOB nol

27.12.31-121-23566247
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Tabnnua 3.1.18 — MectopacnosioxkeHue yctaBok MT3 B MeHt0 ycTponcTaa

FnaBHOe meHIo MoagmeHio 1 MoagmeHio 2 NoameHto 3

YcTtasku P3nMA - Ycraskn 1/2 - Obwwme MT3

YcTtasku P3MA - Ycraskn 1/2 - MT3 BH

YctaBku P3nA -> Ycraskn 1/2 -> MT3 HH

Ycrasku P3nA - Ycraskn 1/ 2 - MT3 CH/HH2

Tabauua 3.1.19 — TexHnyeckme napameTpbl MT3

HaumeHoBaHue AwvanasoH AuckpeTHocTb | 3aBoackoe | O6o3HaueHue
napametpa 3Ha4YeHun 3agaHuA 3HauyeHue B MeHIo

YcTaBKa no TOKy BO BTO-

0,1-200 0,01 10 Icp
PUYHBIX BEAMYMHAX, A

KoadduumeHT Bosspata
NyCKOBbIX OPraHoB No 0,5-0,99 0,01 0,95 Kso3B
TOKY

YcTaBKa no BpemeHu cpa-

0-300 0,01 0,5 Tcp
6aTbiBaHMS, C

YcTaBKa no BBOAY YCKO-

peria, ¢ 0,1-5 0,01 1 Tey

YcTaBKa no BpemeHu cpa-

6aTbiBaHuA YMT3, ¢ 0-10 0,01 0,1 TymT3

YcTaBKa No HanpAXeHuo
BO BTOPUYHbIX BE/INYU- 0,2-100 0,1 50 Ucp
Hax, B

YcTaBKa no HanpsaeHuto
obpaTtHoW nocneposa-
TENbHOCTM BO BTOPUYHbBIX
BeNn4YnHax, B

0,2-100 0,1 20 U2cp

KoadpduumeHT Bo3Bpata
NMYCKOBbIX OPraHoB Nno - - 1,05 -
HanpsAXeHuto
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Icp MT3-1 BH

MyckMT a4 BH

MT3-1 BH

Myex MT3.2 BH

MT3-2 BH

E Povmei—— 1
[ Trnoen >—{bA{==]

lcp MT3-3BH

Nyck MT3:3 BH

MT3-3 BH

[08 [voc nmaen 1
& Trosn {7

PucyHok 3.1.7 — ®yHKLMOHaNbHasA cxema MT3 BH
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Nyoe MT3-1 HH

Tep MT3-1HH

Ny MT3-2HH

Tep MT3-2 HH

PucyHok 3.1.8 — ®yHKUMOHanbHasa cxema MT3 HH
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lcp MT3-1 CHHH2

{fyexMT3-1 CHHHZ

Top MT3-1 CHHH2

[B P=wmome—g
[0 TPno crms—{ L]

=
B83 H3-1 CHAMH2 |
Tcp MT3-2 CHHH2
=
732 CHiHHz ]

PucyHok 3.1.9 — dyHKuMoHanbHas cxema MT3 CH/HH2

27.12.31-121-23566247
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3.1.7 T3HN

TokoBasA 3aLmMTa Hy/JIeBOW NocnegoBaTenbHOCTU obecneunBaeT 3alMTy Ha CTOPOHE
BH oT ogHoda3HbIx K3 B ceTu ¢ riayxo3asemnEéHHoM HelTpanbto. NpegycmoTpeHa paboTa
3alWMTbl B NEPBUYHBIX CXEMAX PA3INYHOM KOHOUrypauumn ¢ GopMmMPOBaAHMEM YeTblpex
pa3HOBPEMEHHbIX OTK/toYatoWwmx curHanos. T3HIM cpabaTbiBaeT:

1. c BblAEpPKKOM BpemeHU «Tcp Ha T2», GOpMUPYA CUFHAN OTKAOUYEHUA NapannenbHo
paboTatoLLero TpaHchopmaTopa C pa3zemMaeHHOW HeNTPablo.

2. c BblAepKKOM BpemeHu «Tcp Ha CB», dopmupya CUrHan OTKNHOYEHMA CEKLMOHHOTO
BblK/IlO4aTENA HA CTOpPOHe BH.

3. c BblaepKKol BpemeHu «Tcp ¢ AMB», dopmupys CUrHaN OTKAOYEHUA 3almLLae-
MOro TpaHcpopmaTopa co cTopoHbl BH ¢ AMMB.

4. ¢ BblaepkKoi BpemeHu «Tcp OTK/1», popmmpysa curHan oTKAOUeHUsA TpaHchop-
MaTopa CO BCEX CTOPOH M 3anpeTom aBTOMATUYECKOro NOBTOPHOIO BKJIKOYEHWA.

Tabanua 3.1.20 — KoHourypaumoHHble Kntoum T3HIM

HanmeHoBaHue KoHpuUry- AwnanasoH 3aBopcKoe 3Ha- 0O603HaueHue B
PaLMOHHOrO KAto4a 3HayeHumn YeHune MEeHI0
B101 - Bsoa/sbiBOA, 3a- BbiBepeHa
'D'{ A A BbiBegeHa T3HN
LMTBI U3 AeicTBUA BeepeHa

Tabnnua 3.1.21 — MectopacnonoxkeHue yctaBoK T3HIM B meHto ycTpolicTBa

FnaBHOe meHI0 MogmeHio 1 NMogmeHio 2 MopmeHto 3

YctaBku P3MA -> Ycraskn 1/2 -> T3HN

Ip T3HM PR
cp — TyexT8HN
ij TcpHa T2
10 —\TSHI'I Ha T2
k\‘) L} |
as lBﬂGK T3HM > Tcp Ha CB 1

<[3HM va CB|

Tep c AMNB
%%}—E@Hn cAMB —<_ T3HN
Tcp oTkn
F——T3HM omwn |

PucyHok 3.1.10 — ®dyHKumnoHanbHaa cxema T3HIM
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Tabnnua 3.1.22 — TexHu4yeckue napameTpbl T3HM

HaumeHoBaHue [AnanasoH AuckpetHocTb | 3aBopackoe | O603HaueHue
napametpa 3HaYeHuin 3aAaHuA 3HauYeHue B MEHI0

YcTaBKa no TOKy BO BTO- 0,1-200 0,01 10 Icp
PUYHBIX BENUUYMHAX, A
KoadduumeHT Bo3spata
NYCKOBbIX OPraHoB No 0,5-0,99 0,01 0,95 Kso3B
TOKY
Y -

CTaBKa Mo BpemMeHu cpa 0-300 0,01 1 TepT2
6aTbiBaHMA Ha T2, C
YcTaBKa no BpemeHu cpa- 0-300 0,01 ) Tep CB
6atbiBaHmMA Ha CB, ¢
YcTaBKa no BpemeHu cpa-
6aTbiBaHMA c AMB, ¢ 0-300 0,01 3 Tep ANIB
YcTaBKa no BpemeHu cpa-
6atbiBaHuMA Ha OTK/I, ¢ 0-300 0,01 3 Tep OTRA

3.1.8 Jlornyeckas 3awmTa WuH

N3 npenHasHavyeHa ans AMKBMAaummn K3 Ha nuTatoLwmx WwuHax 6es BblaeprKKU Bpe-
MeHW. 15 3TOro cUrHasibl OT NYCKOBbIX OpraHoB MT3 HMXKECTOALLMX NPUCOEANHEHNI 3a-
BOAATCA Ha AMCKPETHbIE BXOAbI BbILLECTOALLMX 3aLMT B KaYeCTBe BXOAHbIX CUrHanos « 4B
N3LW». B 3aBncmocTyr oT Tuna cxemsl J13LU aaHHble curHanbl (PucyHok 3.1.11):

e 6nokupytoT gevictene /13U npu napannenbHol cxeme;

® paspeLLatoT AelcTBUE 3aWmTbl NPU NOCea0BaTeNIbHOM Cxeme.

OTK/toYeHMe BbIKAOYaTens cTopoHbl HH npoucxoamT no CTeYeHnn BpemMeHn pery-
NIMpYyEMOW BbIAEPKKM BpemeHn «Tcp n3wWw» B CAy4yae OTCYTCTBUM ONOKMPOBKU OT
YCTPOICTB OTXOAALMX NPUCOEAMHEHUI U BbINONHEHWUMU CNEAYIOLLMX YCNOBUM:

e Hanuume curHana «Myck MT3-1/2 HH»;

e cpabaTbiBaHME COOCTBEHHOIO MYCKOBOrO opraHa no Toky J13L.

Mpu AAUTENbHOM HanWYMKU IOTUHECKON eAMHMLbl Ha BXo4e ANA napannenbHown
CXeMbl U OTCYTCTBUM CUTHaNA AR NOCNeA0BaTeIbHON cxemMbl, GOPMUPYETCA CUFHAN He-
ncnpasHoctn «Heuncnp N3LW/N3T».
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lep N3LL

B113 B114

7

< Nyex n3u |
B111 Tep N3LW
— 3w

PucyHok 3.1.11 — ®dyHKumnoHanbHas cxema J13LU
OnuncaHune KoHpUrypaLmoHHbIx katouel N13LU npuseaeHo B Tabaunue 3.1.23. TexHu-
YeckuMe napameTpbl 3awWwmTbl NpuseaeHsbl B Tabanue 3.1.24. PacnonoxeHue ycTaBoK B

MeHI0 yCTpolicTBa npueeneHo B Tabanue 3.1.25.

Tabauua 3.1.23 — KoHdurypaumoHHble katoum 131U

HaumeHoBaHue KoHpuUrypa- AwnanasoH 3aBojcKoe 3Ha- 0O603HaueHue
LYMOHHOIO K/oYa 3HauyeHu yeHue B MEHI0
B111 - B B
. BOZ/BbIBOA, 3aLLUMTHI biBeAeHa BbiseseHa -
13 aencTana BeepeHa
B112 - Tun N3 flapannenbhan MNapannenbHan Tun
MocnepoBaTtenbHas
OTKN Myck no
B113 - Myck ot MT3-1 BRI BKN MT3-1
OTKN Myck no
B114 - Myck ot MT3-2 BKJI BKN MT3-2
Tabnnua 3.1.24 — TexHu4yeckune napametpsi J13LU
HaumeHoBaHue Awnana3oH JAMNCKpeTHOCTb 3aBopckoe 0O603HayeHue
napamerpa 3HauyeHui EEVELTZE] 3HaYyeHue B MEHI0
Vi -
CTaBKa o TOKy B nep 5-200 1 1,00 lep N3LLI
BMYHbIX BeNIMYMHAX, A
YcTaBKa no BpemeHu 0-10 0,01 0,2 Tep
cpabaTbiBaHuA, C

36
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Tabaunua 3.1.25 — MecTopacnonoseHue yctasok /13U B meHto

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NogmeHto 3

Ycrasku P3nA - YcraBku 1-2 i n3w

3.1.9 Jlornyeckasn 3awmra TpaHcpopmartopa

N3T no ceoemy NpuHUMNY AeicTeusa paboTaeT aHanorMyHo /13U 1 npegHasHavyeHa
AnA AMKkengaummn K3 B noHuKatowmx TpaHchopmaTopax Kak anbTepHaTMBa anddepeH-
LMaNbHOM 3aLLmTbI.

Nornyeckan 3awmTta cpabaTtbiBaeT Npu nycke oT 3awmt MT3 nam oT cobCTBEHHOIO
NYCKOBOro opraHa U 0AHOBPEMEHHOM OTCYTCTBMM nycka MT3 ctopoHbl HH no guckpet-
Homy Bxoay «AB N13T». NMpu 4ANTENbHOM HaANYMK NOTUYECKOW eanHNLbI Ha BXoae « /OB
N3T» popmupyeTca curHan HencnpasHoct «Heuenp JISW/N3T».

Tabnnua 3.1.26 — KoHdurypaumoHHble katoum J13T

HaumeHoBaHue KoHUrypa- AwuanasoH 3aBoAcKoe 3Ha- 0O603HaueHne
LLMOHHOIO K/toYa 3HauyeHui YeHue B MEHI0
B116 - B B
. BOA,/BbIBOA, 3aLLUUTbI biBEAEeHa BuiseaeHa Beoa 3aUMTb
13 aencTeua BeeaeHa
OTKN MNyck no
B117 - Myck ot MT3-1 BRI BKN MT3-1
OTKN Myck no
B118 - Myck ot MT3-2 BKN BKN MT3-2
Tabnnua 3.1.27 — TexHnyeckme napametpbl /13T
HanmeHoBaHue [AvnanasoH | /[IUCKpeTHOCTb 3aBoackoe | O603HaueHue
napamerpa 3HauyeHui 3afaHuAa 3HaYyeHue B MEHI0
YcTaBKa no TOKy B nep- 5 - 20000 1 100 lep N3T
BMYHbIX BeNIMUYMHAX, A
YcTaBKa no BpemeHu 0-10 0,01 02 Tep
cpabaTbiBaHua, c
Tabnunua 3.1.28 — MecTopacnonoxeHue yctaBok /13T B MeHto
FnaBHoe meHI0 MoameHio 1 MogmeHio 2 MopmeHto 3
Ycrasku P3nA -> Ycrasku 1-2 > n3T

27.12.31-121-23566247

37




OnwucaHue nporpammbl SW_ESTRA_DZT

lep N3T

Myck MT3-2 BH

Myck MT3-3 BH

Myck N3T

Tep N3T

R ) G 1]

PucyHok 3.1.12 — ®yHKuMOHanbHas cxema 13T

3.1.10 BHewHsAn ayrosas 3awmra

[yrosas 3awuTa npegHa3HayeHa AN1A BbIABNEHUA U IMKBUAALMUN KOPOTKUX 3aMblKa-
HUI B pacnpefennTesnbHbIX YCTPOMCTBAX, COMPOBOMKAAOWMXCA OTKPbITHIM FOpeHuem
3NEKTPUYECKOW ayriu.

[.na 3Toro B 3awWmTe NnpegycmoTpeH curdan «BHew A31» n «BHew [,32», Ha KOTopble
MOTryT 6bITb 3aBeAEHbI BbIXOAHbIE LENU OT BHEWHUX YCTPOWCTB AYroBoi 3awwmTbl (Pucy-
HOK 3.1.13). 1ns UCKAOYEHNA HECENEKTUBHOIO OTKAOYEHUA NPUCOEAUHEHNA MPU NOXK-
HOM 3aCBEeYMBAHWUM AATYMKOB BHELLUHMX YCTPOMCTB BO3MOMKEH BBOA AOMONHUTENIbHOMO

KOHTPO/A NO TOKY.
lep 303

]
la_gH 1
Ie_BH

71>
o 312
) 1
- B121
1B [Brew i3t > — < 303 AH
100
B |Brew O31 > | S— - o} 1 P
1B [Bweu i e
- B121
(08 IBrewmsz >— & 2]
o B <303 CHiHHZ
(BB [Bnew A32 )_|:|_T_G
‘1 B121
[ — Heuenp A3

PucyHok 3.1.13 — dyHKuMOHanbHaa cxema A3
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Mpu NOCTOAHHOM HannMuuu curHana «3» dopmupyeTca cUrHan HeMCNpPaBHOCTU Ay-
rosoli 3awmTbl «Hencnp A3», KoTopblit 610KMpYeT cpabaTbiBaHUE 3aLLMTLI O MOMEHTA
YCTPaHeHWA HencnpaBHOCTHU.

OnucaHne KOHOUIYpPaUMOHHbIX Katoden 3 npusegeHo B Tabauue 3.1.29. TexHuye-
CKMe napameTpbl 3awWwmTbl npuseseHbl B Tabnuvue 3.1.30. PacnonoKeHue ycTaBoK B MEHHO
ycTpoiicTBa npueeseHo B Tabavue 3.1.31.

Tabanua 3.1.29 - KoHpurypaumoHHblie Knoum 13

HaumeHoBaHue KoHpuUrypa- AwnanasoH 3aBopcKoe 3Ha- 0O603HaueHue
LLMOHHOTO KAtoYa 3HauyeHuin yeHue B MEHI0
B121 - Bsog/sbiB BbiB
. oa/sbiBoA 3aLMTS! blBeAcHa BbiBegeHa BBog, 3awwmThl
13 gencrena BseaeHa
B122 - MMyck no Toky O;;(}j_ln OTKN Myck no |

Tabanua 3.1.30 - TexHuyeckne napametpbl 13

HaumeHoBaHue Awnana3oH JANCKpeTHOCTb 3aBopckoe 0O603HaueHue
napamerpa 3HA4YeHUMn 3apaHuA 3Ha4YeHue B MEHI0

Tok cpabaTbiBaHWA BO

0,1-200 0,01 5 Icp
BTOPMUYHbIX BEANYUHaAX, A

KoadduumeHT Bo3Bpata

0,95
NYCKOBbIX OpPraHoB

Tabnuua 3.1.31 - MecTopacnofioxeHue ycTaBokK [3 B MeHt0 yCTPOMCTBa

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

YctaBku P3MA - Ycraskn 1/2 -> 03

3.1.11 KoHTponb ucnpasHoctu LH ctopoH HH u CH/HH2

DYHKUUA KOHTPONA Lienein HanpaXeHUA npegHasHa4YeHa ANA BblABNEHUA Hencnpas-
HOCTEN B LienAxX HanpaXXeHna u 610KMpoBaHnA GyHKLMI 3aWmMT U aBTOMATUKK, KOTOpble
B TaKMX PEXMMax MOryT paboTaTb HeNnpPaBuUAbHO. TAKUMU HEMCNPABHOCTAMM MOTYT ObITb:

®  OTK/OYEHMEe aBTOMATUYECKOTO BbIK/toYaTenn (aBTomaTta) Lenei HanpaxeHus;

e 06pbIB LEenein HanpaxKeHus;

® neperopaHue O4HOIO UNN HECKOJIbKUX NpefoXpaHuTeneli B NePBUYHbIX Lienax

nameputenoHoro TH.
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KOHTpONb MCNpaBHOCTM OCyLWEeCTBAAETCA caedylowmmm cnocobamun (Tabauua
3.1.32).

1) KoHTponb nonoKeHnA aBTomarta Lenei HanpaxeHua yepes 1B 3almTbl € UCNONb-
30BaHWEM ero A0NOHUTENbHbIX 6/10K-KOHTAKTOB.

OTKNOYEHME aBTOMATUUYECKOrO BbIK/OUaTe A MOXKET npousontn npu K3 B uensx
HanpAXeHWA BCeaACTBME OWNBKM 0BCNYKMBAIOLLErO NepcoHana Uan Npu HemcnpasHo-
CTW caMoro aBTomaTa. [oN10KeHMe aBTOMaTa KOHTPOIMPYeTCA Yepes AUCKPETHbIV BXOA,
Mpu noasneHun nornyeckoro Hyna Ha B «ABT TH» curHan «Heucnp LIH» popmupyetcs
6e3 BblAEPIKKN BPEMEHMW.

2) O6pbIB LEenen HaNPAXKEHUA BbIABAAETCA NPU OAHOBPEMEHHOM BbINONHEHUU CNe-
ayowmx ycnosuid (PucyHok 3.1.14, PucyHok 3.1.15):

®  OTCYTCTBME BCEX JIMHENHbIX HAMPAXKEHWUN;

®  OTCYTCTBME NYCKOBbIX CUTHanos MT3;

®  Ha/MuyMe TOKOB HarpysKku.

3) NeperopaHre 04HOM0 UAN HECKOIbKUX NPeaoXpaHMTeNnel B MepBUYHbIX LEensx nu3-
MepuTenbHoro TpaHcdopmaTopa HanpAXKeHUa NpusoauT K cpabatbiBaHmio KLIH npu Bbi-
MOJIHEHUU CAeAYIOLWMX YCNOBUIA:

® OTCYTCTBME TOKa 06paTHOW NocnesoBaTeIbHOCTH;

® Ha/in4yMe TOKOB HarpysKu;

®  Ha/iMuyuMe HanpaxeHWa obpaTHOM NocneA0BaTeIbHOCTHU.

B nocnegHux gByx cayvasx curHan «Heucnp LH» dopmupyeTcs ¢ BblLEeprKKOM Bpe-
meHu «Tcp HUH» (Tabanua 3.1.33).

Mpn HEUCNPaBHOCTAX B LEMNAX HaNpAXKeHWs, BbIBIEHHbIX CUCTEMOM CamMoauarHo-
CTUKM ycTpolicTBa, dyHKums KLH 6nokmpyeTtcs. PacnonoxeHne ycTaBOK B MEHHO YCTPOM-
ctea gna KUH npueeaeHo B Tabaumue 3.1.34.

Tabaunua 3.1.32 — KoHdurypaumoHHble katoum KLUH

HaunmeHoBaHue KOH$UrypaumoHHoro AwnanasoH 3aBoacKoe 0O603HaueHue
Kntoya 3HauyeHui 3HayeHue B MEHI0
B156, B157 —B B
?6, 57 — Beoa/sbiBog KLH n3 bilBeAeHa BbiBegeHa KLH
AeicTeua BeeaeHa
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Myck MT3 HH —
U2cp KLH HH

TU>
U2_HH u

[z |
12cp KUH HH
2]

g >
12 b

[AB JAeT THHH
[HUH m3T

PucyHok 3.1.14 — dyHKUMOHanbHaa cxema KoHtpoaa LH ana ctopoHsl HH

Ucp KUH CH/HH2

U
o=

Inarp KLUH CH/HH2
i

1 &

i -
=
ey o |
o]

12¢p KLH CHIHH2 —
i

1c
[ABJaerTH chmng E

[HUH 3T

PucyHok 3.1.15 — dyHKUMOHaNbHasA cxema KoHTponsa LH ans ctopoHbl CH/HH2
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Tabanua 3.1.33 — TexHu4yeckune napametpbl KLH

HaumeHoBaHue [Ovana3oH | [uckpetHoctb | 3aBogckoe | O6o3HaueHue
napametpa 3HaueHu 3apaHua 3HaueHue B MEHI0

YcTaBKa No HanpsAXXeHuto
BO BTOPUYHbIX BE/INYN- 0,2-100 0,1 20 Ucp
Hax, B

YcTaBKa No HanpaXeHuto
obpaTHoW nocneaosa-
Te/IbHOCTW BO BTOPUYHbIX
BennYmnHax, B

0,2-100 0,1 15 U2cp

KoadduumeHT Bo3spata
NYCKOBbIX OPraHoB No - -—- 1,05 -
HanpAXeHuto

TOK Harpysku Bo BTOpMY-

0,1-200 0,01 0,5 IHarp
HbIX BENNYMHAX, A

YcTaBKa no Toky cpaba-
TbIBaHWUA 06paTHOW no-
cnepoBaTe/IbHOCTU BO
BTOPWUYHbIX BEMYMHAX, A

0,1-200 0,01 0,5 12cp

KoadduumeHT Bosspata
NYCKOBbIX OPraHoB No 0,95
TOKY

YcTaBKa no BpemeHun

1-300 0,01 5 Tep
cpabaTbiBaHuA, C

Tabnnua 3.1.34 — MectopacnonoxeHue yctaBoK KLH B meHto ycTpoiictea

FnaBHOe meHI0 Moamexto 1 NoameHto 2 NoameHto 3

YcraBku P3nA -> YctaBkn 1/2 - KoHTposnb LH
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3.1.12 ToKoBasA 3awmTa 06paTHON NocnefoBaTe/IbHOCTU

TokoBaa 3awmta o6paTHOM NOCNEAOBATENbHOCTU MPUMEHAETCA Ha NOBbILAto-
LWMX TpaHchopMaTOpax C ABYCTOPOHHUM nNuTaHMem. T30M MOXKeT bObiTb HACTpoeHa B

cneayowmx KoHUrypaumax:

® HeHanpaB/eHHaA 3aWnTa NO TOKY OGpaTHOVI nocnenoBatesibHOCTU;
¢ C AeﬁCTBMeM Ha CUTHaN Uan OTKNKOHEeHUe.

Ncp T30MM
I >
12_BH/I1_BH l— 1 & )
< ]‘chx T30M
lcp T30 B106
—BH — : T30M
s p—
© —<_T3O0TM curH
1c
[B [BnokT3OM >, %
PucyHok 3.1.16 — ®yHKLMOHaNbHaA cxema T30rM
Tabnuua 3.1.35 — KoHdpurypaumoHHble katoumn T30M
HavmeHoBaHMe KOHGUrypaLMoOHHOro AwuanasoH 3aBoacKoe 0O603HaueHne
Kntoya 3HaYeHu 3HayeHue B MEHI0
B106 - BBoa/BbIBOA, 3aLMTbI U3 Aei- BbiBegeHa BuiseeHa T30M
cTBUA BsepeHa
o OTKN o
B107 - Aencteue 3awmTbl CurHan OTKN [enictBue Ha
Tabnnua 3.1.36 — TexHnyeckme napametpbl T30M
HaumeHoBaHue [AnanasoH [AuncKkpeTHOCTb 3aBoacKkoe 0O603Have-
napamerpa 3Ha4eHui 3afaHua 3HaYyeHue HUWe B MEeHI0
Tok cpabatbiBaHus, A 0,5-200 0,01 5,00 Icp
YpoBeHb cpabaTbiBaHma,
o 1-100 0,1 15,0 Ncp
%
Bpems cpabaTbiBaHua, C 0-300 0,01 1,00 Tcp
43
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Tabanua 3.1.37 — MectopacnonoxeHue yctasoK 3MY B MeHto ycTpoiicTBa

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NoameHto 3

YcTtasku P3nMA - YcraBkn 1/2 - T30N

3.1.13 ABTomaTnyeckoe ynpasieHue o6aysom u 3M0O

ANrOpUTM MyCKa OXNAXKAEHUA NpefHa3HayeH Aaa TpaHCPOPMaToOpoB C cMcTEMaMKU
oxnaxaeHus «O», «Au» n «HAL». ABTomaTuyeckoe ynpasaeHvne ob64yBom 1 3awmTa oT
notepu oxnaxaeHus obecneynsatoT:

e dopmMMpoBaHME CUTHANOB A/1A NyCKa 064yBa;

®  3alUTY OT NOTEPU OXNAKAEHUA C BbISEPIKKON BPEMEHW U AENCTBUEM HA OTKO-
yeHue TpaHchOpPMaTOpa M aBapUINHYIO CUrHANU3aLMIO;

e npuem u 06paboTKy CMrHANOB OTKAOUYEHWA OT BHELHEero LWKada aBTOMaTUKK
oxnaxaeHusa TpaHchopmatopa.

[ns 3anycka cuctembl o6ayBa 1 paboTtbl 3MO nNpesycmoTpeHa BO3MOXKHOCTb MOA-
KNOYEHUA ABYX TUMNOB AATYMKOB TemnepaTypbl. Boibop TMNA NOAKNIOYEHHOTO AaTYMKA
TemMnepaTypbl OCYLLLECTBAAETCA C MOMOLLbIO K/toua «B126»:

® C ABYMA rpynnamm KOHTAaKTOB — NMyCK 1 BO3BpaT pene;

® C O4HUM KOHTaKTOM M rmcTepe3ncom Ha cpabaTbiBaHMe 1 BO3BpaT No Temnepa-

Type.

Myck nepsoit ctynenn «06ayB-1» 1 «3M0-1» ocyliecTBAAETCA NPU BbICOKOMN Temne-
paType macna (cpabaTbiBaHUM AaTYMKa TEMNEPATYpPbl) UK NP cpabaTbiBaHMM MYCKOBbIX
OpPraHoB MO TOKY NEPBOW CTYMEHM.

Myck BTOpO# cTyneHn «06ayB-2» 1 «3M0-2» oCyLWecTBAAETCA NPU BbICOKOW Temne-
paType macna v npu cpabaTtbiBaHWM NYCKOBbIX OPraHOB MO TOKY BTOPOW CTyMNeHM.

Myck TpeTbei ctyneHn «06ayB-3» 1 «3M0-3» ocyLecTBASETCSA NPU BbICOKOW TemMre-
paType macna v npu cpabaTtbiBaHWM NYCKOBbLIX OPraHOB MO TOKY TPeTbel CTyneHMu.

[na cpabaTbiBaHUA 3aWMTbl OT NOTEPU OXNAKAEHUA HEOOXOAMMO TaKKe Hanuuume
curHana «OTKas oxnaxaeHua» ot wkada LWWAOT. CpabatbiBaHue 3MO npuBoaUT K OT-
KNtoYeHUo TpaHchopMaTopa co Bcex CTOPOH. OTKNIOYEHME TaKKe NPOM3BOAUTCA NPU Mo-
ABNEeHUN BXoAHoro curHana «OTK/ ot LUAOT», Ha KOTOPbI MOAKIOYAETCA BbIXOAHOM
CUTHAN HEUCNPaBHOCTU CUCTEMbBI OXNAXKAEHMA TpaHchopmaTopa.
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Meperpes wacna
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PucyHok 3.1.17 — ®yHKUMoHanbHaa cxema AYO un 310
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Tabnnua 3.1.38 — KoHpurypaumoHHble katoum AYO m 310

HaumeHoBaHue KOHPUrypaLMoHHOro AvnanasoH 3asopacKoe 0O603HaueHue B
Knoua 3Ha4YeHum 3HauYeHue MeHIo
B126 — Pexkum paboTbl faTYMKOB TEM- Pexum paboTbl
nepaTypbl 2B/ 108 208 ar
BbiBeageHa
B127 — Beoa/BbiBoA 064yBa 1 cTyneHun BeeHa BbiBegeHa O6ays 1ct
B128 — KoHTponb TemnepaTtypbl Macna BbiBeseHa BuiseeHa KoHTponb
ona obaysa 1 ctyneHu BeeaeHa Tmacna 1ct
BbiBepeHa
B129-B 3Mo-1 B 3Mno-1
BOA/BbIBOL, BeepeHa biBeAeHa
BbiBepgeHa
B130 — Bsoa/BbiBoa 064yBa 2 CTyneHn BeeseHa BbiBeseHa 06ays 2cT
B131 — KoHTponb TemnepaTypbl Macna BbiBeseHa KoHTponb
BeepneHa
ans 0baysa 2 cTynexHun BeepgeHa Tmacna 2ct
BbiBepeHa
B132 - Beoa/sbiBog 3M0-2 BBeeHa BbiBegeHa 3MN0-2
BbiBeaeHa
B133 — Bsoa/BbiBoa 064yBa 3 CTyneHu BeeseHa BbiBeaeHa 06ays 3cT
B134 — KoHTponb TemnepaTypbl macna BbiBepeHa KoHTponb
BeeneHa
ons 0baysa 3 cTyneHun BeepgeHa Tmacna 3ct
BbiBepgeHa
B135-B no- B no-
35— Bsoa/sbiBog 3M0-3 Beegena biBeAeHa 3MN0-3

Tabnnua 3.1.39 — MectopacnonoxkeHue yctaBok AYO 1 3M0O B MeHI0 yCTPOICTBa

F'nasHoe meHIO MogmeHio 1

MogmeHio 2

MogmeHio 3

YcraBku P3nA - Ycraskn 1/2

-> AYO n 3M0

46
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Tabanua 3.1.40 — TexHuyeckme napametpbl AYO u 3M0O

nayea lcr/2ct/3cr, C

HanmeHoBaHue [AnanasoH 3aBoACKoe 3Ha- 0O603HaueHue B
napamerpa 3HaueHui yeHue MeHI0

Tok cpabaTbiBaHMA Nycka 06ayBa-
1 no cropote BH, A 0,5-50 1,00 Icp 064y8-1 BH
Tok cpabaTbiBaHMA Nycka 0b6ayBa- Icp 064y8-1
1 no cropoHe CH/HH2, A 0,5-50 1,00 CH/HH2
Tok cpabaTbiBaHMA Nycka 06ayBa-
2 no cropore BH, A 0,5-50 2,00 Icp 064y8-2 BH
Tok cpabaTbiBaHMA Nycka 06ayBa- Icp 064yB-2
2 no ctopore CH/HH2, A 0,5-50 2,00 o2
Tok cpabaTbiBaHMA Nycka 06ayBa-
3 no cropore BH, A 0,5-50 5,00 Icp 06ay8-3 BH
Tok cpabaTbiBaHMA Nycka 06ayBa- Icp 064y8-3
3 no ctopore CH/HH2, A 0,5-50 5,00 oH/hH2
B no-1/2

pems cpabaTtbiBaHua 3M0-1/2/3, 1-120 60 Tep 3M0-1/2/3
MUWH
Bpems cpabaTbiBaHusa 3MO ot
WAOT, ¢ 0-10 1,00 Tcp 3M0 WAOT
B -

pems cpabaTbiBaHUA Nycka 06 0-300 60,00 Tep obays-1/2/3
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3.2 OnucaHue PpyHKLUI1 AaBTOMATUKHU
3.2.1 OTKNIOYEeHMEe OT BHELWHUX 3aLuT
[ns BbINOSIHEHUA KOMaHA, OTK/IKOYEHUA OT BHELLHUX YCTPOMCTB NPeayCMOTPEHO Ye-
Tbip€ CUrHANA BHELHEro OTKAtoYeHMA (PUCYHOK 3.2.1), KOTOpble MOTYT BbITb HACTPOEHbI:
® CWHBEPCHEN CUTHaNA OT AUCKPETHOTO BXOA3;
e C AelCTBMEM Ha CMTHaN UK Ha OTKAYeHue (Tabanua 3.2.1).

TexHuyeckne napameTpbl 3alLmTbl NpuseaeHsbl B Tabavue 3.2.2.

< Mycx BO-1
B141
B143 ,4
[ae Tmesoa ‘,‘.—.—“ ’— BO-1
_, BO-1 curx
< Nycx BO-2
B144
. B146 T‘:’ BO2  g45 .
B BO-2 > - A < -
oe [ . Ji e = 80-2
L4 1 - —<_BO-2curd
< Nyck BO-3

B147
B149

4

Ji Myek BO-4

B150

. |TepBO-4

52 B151 B

[FCH R L = Py
L -

PucyHok 3.2.1 — ®yHKLMOHANbHAA CXeMa OTKAOYEHUA OT BHELIHWUX 3aLluT

Tabnnua 3.2.1 — KOHPUIypauMOHHbIe KIUYM OTKIOYEHWUSA OT BHELUHWUX 3aLWmT

HaumeHoBaHue KoHUrypa- AwnanasoH 3aBopcKoe 0O603HayeHue B
LLMOHHOTO K/toYa 3HauyeHui 3HaYyeHue MeHIo
B141, B144, B147, B150 —
o BbiBeageHa
BBoa/BbIBOA 3aLMTHI U3 Aeld- BbiBepeHa BBog, 3awuThI
BeepgeHa
cTBMA
B143, B146, B149, B152 —Wn- OTKN / BKN OTKN Musepcua B
BEpCMA BXOAa
B142, B145, B148, B151 —
% , B145, B148, B15 it OTKN CpabatbisaHue
[JeiicTBue 3awuTbl CurHan
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Tabanua 3.2.2 — TexHUYecKne napameTpbl OTKNOYEHMA OT BHELWHUX 3aLLMT

HaumeHoBaHue AunanasoH | [MCKpeTHOCTb 3aBoackoe | O6o3HaueHue
napamerpa 3HaA4YeHUM 3aAaHuA 3HauYeHue B MEHI0
YcTaBKa no BpemeHun Bpems cpaba-
P 0-300 0,01 0,1 pemA cp
cpabaTtbiBaHuA, C TbIBaHUA

Tabavua 3.2.3 — MecTopacnoioxKeHne ycTaBok BO B MeHI0 ycTpoicTsa

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 MoameHto 3

Ycrasku P3nA - YcraBku 1-2 - BO-1/2/3/4

3.2.2 ABTOMaTUUYECKOE NOBTOPHOE BKAlOYEHUe

YcTpoicTBo No3BOAAET aBTOMATUYECKM BK/IKOYATb BbIK/OYaTElb MOC/IE ero OTK/oYe-
HUWA Kakon-nnbo M3 3aLWmT A0 ABYX pa3 (4ByxKpaTHOe AMB). Ynpasaaowmmm curHanamm
ana AlNB asnatoTca:

1) «3anpet AMNB».

[aHHbI curHan 3anpewaet gerictene AMNB no BbIGpaHHbIM 3aWwmUTam, Npu OTCyT-
CTBMM paspeLuatoLLlero CUrHana ot Katoya ynpasneHusa (curHan «Pasp AMB»), npu Heuc-
NPaBHOCTAX BbIKAOYATENA U Lienei ynpaBiaeHusa, Npu HEUCNPABHOCTAX YCTPOWMCTBA 3a-
LLMTbI, NPY BbIBELEHHOM BHYTPEHHEM MPOrPaMMHOrO Katoye (PUcyHoK 3.2.2).

2) «FotoB ANB».

MosiBNEHWe faHHOrO CUrHaNa paspeluaeT gelictene AMNB nocne Habopa BpemeHu ro-
TOBHOCTH, a TaKxe cbpacbisaeT AMNB B UCXOAHOE COCTOAHME NOC/E YCMELWHOro BKAoYe-
Hus. FToToBHOCTbL AlNB K paboTe cbpacbiBaeTcA Npu NnepepbiBe B NMTaHWM YCTPOMCTBA, Npu
KBUTUPOBAHWUW, NPU OTKNOYEHHOM BbIK/AOYaTENE U NPU MOSABAEHUN CUTHana «3anpeT
AMNB».

3)«Myck ANB».
CurHan nycka AMB 3anyckaeT paboTy aBTOMATUKM MOBTOPHOIO BK/IKOYEHUS, ECN Bbl-
NOJIHEHbI CleAytoLLMe YCN0BUA:

® nocne BKAOYeHNA BB HabpaHa BblAEpIKKa BPEMEHWN FOTOBHOCTM, NOABUACA CUT-
Han rOTOBHOCTU W BbIK/AKOYaTENb MPOAOJIKAET OCTaBaTbCA BKAOYEHHbIM (Pucy-
HOK 3.2.3);

®  OTCYTCTBYIO CUTHA/Ibl KBUTMPOBAHMA M 3anpeTa Nycka;

e BB rotoB K KommyTauuu;

®  BbIK/tOYATENb YCNELWHO OTKAOYMACA C BO3BPATOM cpaboTaBLueit 3aLumTbl.
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Mpu oTcyTcTBUM Bo3BpaTa CpaboTaBlUMX 3alLMT B TeyeHne BpemeHu «Tc6bp AMB»
dukcnpyetca HeycnewHoe AlB, KoTopoe 3anpeltaeT fanbHenwyo paboTy aBTOMaTUKK
NMOBTOPHOTrO BK/IIOYEHMA.

[T ona>— 1|
[sramrrenere>— 1| BT
a3
— —
f
T
Bionn  >— | Gopoc ANB>— | | [mB_[EnocAne >
<1 B8
L s

1

3anper ANB

B187 ——
MT3-2 BH 1

B188
MT3-3 BH

B189

!!

6191
BO-2
8192
BO-3
6193 Bgs I
=
B1%4
Brew OTKI]
B181
B195
AT o

PucyHok 3.2.2 — ®yHKUMOHaNbHas cxemMa GOpMUPOBaHNUSA cUrHana 3anpeta AlB
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PucyHok 3.2.3 — dyHKLMOHaNbHas cxema AlB

TexHuuyeckune napameTpbl AMB npueeseHbl B Tabnuue 3.2.5. PacnonoskeHue ycTaBoK
B MEHI0 yCTpoiCcTBa NnpuseseHo B Tabauue 3.2.6.
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Tabnnua 3.2.4 — KoHourypaumoHHble Katoum AlNB

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HayeHue B
LLMOHHOrO KAkoYa 3HaA4YeHUM 3HauYeHue MeHI0

B181 - BBOEI,/BbIBO,CI, aBTOMa- BbiBegeHa BbiBeseHa MonHbIN 3anpeT

TUKN U3 gencrTema BeepeHa ANB

B182 - HeycnewHoe AMNB OTK/N / BKN BKN Heycn ANB

Bliv37 —B200 - 3anpet AMB ot OTKN / BKN BRI HassaHwne

OeNCTBUA 3aLUmT 3aLLMThI

Tabauua 3.2.5 — TexHnyeckne napametpbl AlB

HaumeHoBaHue Awnana3oH JAUNCKpeTHOCTb 3aBopckoe 0O603HaueHue

napametpa 3HauyeHuin 3aAaHuA 3Ha4YeHue B MEHI0

Konnyectso uuknos AlB 1-2 1 1 Konmuecrso
LMKNOB

YcTaBKa no BpemeHwu ro- 0-300 0,01 30 Trot
TOBHOCTH, C
YcTaBKa Nno BpemeHun 0-300 0,01 120 Tc6p
cbpoca, ¢
YcTaBKa no BpemeHun
cpabatbiBaHus AMB-1, ¢ 0-300 0,01 0,5 Tep AMB-1
Ycraska 1o Bpemeni 0-300 0,01 10 Tep AMB-2

cpabatbiBaHua AMB-2, ¢

Tabnnua 3.2.6 — MecTopacnono:eHue yctaBok AlNB B meHto ycTpolicTBa

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

YcraBku P3nA > YctaBkn 1/2 - ANB - 3anpet AMNB

Ycrasku P3nA -> Ycraskn 1/ 2 -> ANB -> Z?Igaw\eprl
3.2.3YPOB

YPOB dopmupyeT curHan Ha OTK/OYEHME BbIK/IOYaTeNIA OCHOBHOTO U pe3epBHOro
MUTaHMA NPU OTKase BblK/OYaTeNA COBCTBEHHOTO NpPUCOeaUHEHUA NpKU cpabaTbiBaHUK
3aWwunT. B anropntme YPOB HEKOTOpbIe 3aLLMTbl 3aKPENNEHbl «XKECTKO», HE0BX0AMMOCTb
BBOZA APYrMX CUrHAMOB 3aLUWT onpegensercs o6CNyKMBaOLWMM NepcoHanom (PucyHok
3.2.4).

Mpu cpabaTbiBaHWM 3aWUT ycTaHasAnBaeTcsa Tpurrep «YPOB», KoTopblit cbpacbisa-
€TCA TONIbKO MPU YCMELHOM OTK/IOYEHUU BblKtoYaTena. O6 oTKase BbikatouaTese byaer
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CBUAETeNbCTBOBATb Hannume curHana «Myck YPOB no I», KoTopbivi noAsBaseTca npu npo-
TEeKaHMM TOKa Yepes BbIKNoYaTelb NPUCOeANHEHMA.

TexHuuyeckune napameTpbl YPOB npueegeHbl B Tabanue 3.2.8. PacnonoxkeHue ycra-
BOK B MEHI0 YCTPOICTBa npuseaeHo B Tabanue 3.2.9.
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PucyHok 3.2.4 — ®yHKLMOHaNbHas cxema YPOB
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Tabnnua 3.2.7 — KoHourypaumoHHsble Kntoum YPOB

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HayeHue B
LLMOHHOTO K/Ito4a 3HauYeHuin 3HaYyeHue MEHI0
B166 — BBOfI,/BbIBO,CI, aBTOMa- BbiBegeHa BbiBeseHa Beog YPOB
TUKM 13 AeNCTBUA BeepeHa
B167 — KoHTponb no TOKy ana
YPOB Ha ce6s OTKN / BKN OTKN Myck no | Ha cebsa
B168 — [lybAnpoBaHHbINM NycK OTKN / BKA OTKN Oy6nunp. nyck
B169 — Cnocob nycka YPOB Mo Toky / no PNO Mo Tory Cnocob nycka
B170 — Myck no SF6 OTKN/ BKN OTKN MNyck no SF6
B171 -B174 — Nyck YPOB ot OTKN / BKN OTKN HassaHwne
3aLmT 3alLmnThI
Tabnnua 3.2.8 — TexHMyecKkue napametpbl YPOB
HaumeHoBaHue Awnana3oH JAUNCKpeTHOCTb 3aBopckoe 0O603HaueHue
napamerpa 3HaYeHu 3ajaHuA 3HayeHue B MEHI0
YcTaBKa o TOKy B nep- 5-200 1 1,00 lcp YPOB
BUYHbIX BEINYMHAX, A
YcTaBKa no BpemeHu 0-300 0,01 1 Tep
cpabaTbiBaHua, ¢
ycraska o spemen 0-10 0,01 0,50 Tcp Ha cebn
cpabaTtbiBaHuA Ha cebs, ¢

Tabauua 3.2.9 — MectopacnonoxeHune yctaBok YPOB B meHto ycTpolicTBa

FnaBHOe meHI0

MoameHio 1

MogmeHio 2

MopmeHto 3

YcTtasku P3nMA ->

Ycrasku 1-2

-> YPOB

54
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3.3 dyHKUMM ynpaB/ieHUA BblK/lOYaTenem

1) OnpegfeneHne NONOKEHUA BbIKOUATENSA.

DYHKUNA OTCNEKMBAHUA MONOMKEHUA BbIK/AOYaTeNA NpeAHa3HauYeHa A1 KOPPEKT-
HOM paboTbl aBTOMATUKK, CpabaTbiBaHWA M Bo3BpaTa 3almT. KOHTPOAb nonoxKeHus BB
CTOPOH 3aLMLLaemMoro o6bekTa ocylecTsaseTcs no curHanam «PNO» n «PMB» gns Kax-
[0W CTOPOHbI B OTAENBHOCTY.

MonoxkeHue BbikAtouaTena (PucyHok 3.3.1) otobparkaetca curHanamu «BKkaoueHo»
1 «OTKAKOUYEHOY». BKAOYeHHOMY nonoskeHnto BB cootseTcTByeT KombuHauma: « PMO» —
norudeckuit «0», «PMB» — norndeckas «1». OTKAOYEHHOMY NONOXKeHUI: «PMO» — oru-
yeckan «1», «PAB» — nornuyeckuit «0». Mpu BBEAEHHOM NPOrpaMMHOM Ktode S24 mo-
YKET OCYLLEeCTBAAETCA AOMNONHUTENbHbIA KOHTPOAbL NoNoXeHusa BB BH no coctosiHuto cur-
Hana «PlB 2».

0B |Pna BH >— &

ge |pnezBH —

&
<BH sknrouero
08 |pnosH \—I~\.
OB [PnBBH > 1 & )
——<BH oTkniouero
S24 P
08 [PmB2BH >—" —|
B |PnoHH +— & )
. <HH sknioueHo
OB [PMBHH >
L
—iH onovoreno |

OB | Pno cHHRzZ ——f &

(< CHHHZ Brnioveso
B IPﬂB CH/HHZ > L

——<CHMH2 ormioueHo

PucyHok 3.3.1 — dyHKLMOHaNbHaA cxema onpeaeneHunsa noaoxKeHus BB
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Tabnnua 3.3.1 — KoHbUrypaumoHHbIli onpeaeneHmsa nonoxKeHus BB

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HayeHue B
LIMOHHOTO KAloua 3HaueHui 3HaueHue MeHI0

S24 — KoHTponb BTOporo 3M

OTKN / BKA OTKN KoHTponb 9MO2
OTKNIOYEeHUA

Tabanua 3.3.2 — MecTopacnonoXKeHne yCTaBOK onpeseneHnsa nonoxeHmsa BB

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NoameHto 3

YnpasneHue

BB >

2) KBuTMpOBaHue.

PyHKLMA KBUTMPOBaHUA NpeaHasHayYeHa ana cbpoca cpaboTaBlumMx 3aWmT, BO3BpaTa
aBTOMATUKM B UCXOLHOE COCTOAHWE U CbeMa CBETOAMOAHOMN CUTHANMU3ALLUMN.

KBWUTMpPOBaHME MOXKET NPOU3BOAUTLCA BPYUHYIO KHOMKOM C Ny/ibTa ynpasneHus (cur-
Han «C6poc MY»), KomaHAHOM KBUTUPOBaHUA Yepes USB (curHan «C6poc USB»), KomaH-
00V KBUTMPOBaHUA cuctembl ACY TI (curHan «C6poc TY»), KOMaHAOM OT Katoya ynpas-
NleHUA No AMCKpeTHoMy Bxogy «OTK/1» npu OTKAOYEHHOM BblKAtOYaTesie CTOPOHbI BH
(PrcyHok 3.3.2) unm no agnckpetTHomy Bxoay «C6poc curHanmsauum».

.. §32
BH oTknioveHg———— &

me [otkner —1
T [Copos v
ETH| Copoc Eth -
18| ospos ommvan— Lf—— |

PucyHokK 3.3.2 — ®yHKUMOHANbHAA cXema KBUTUPOBAHUA

Tabaunua 3.3.3 — KoHPUrypaUMOHHbIe KNHUYM HAaCTPOEK KBUTUPOBAHMUA

HaumeHoBaHue KoHpuUrypa- Awnana3oH 3aBopckoe 0O603HayeHue B
LMOHHOrO KAloya 3HA4YeHun 3HauyeHue MeHI0
S32 — C6poc no komaHge PO OTKN / BKN OTKN Cépoc npu PO
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Tabanua 3.3.4 — MecTopacnoioKeHne HacTPOeK KBUTUPOBaHMA

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NogmeHto 3

YnpasneHue

BB >

3) Py4yHoe ynpasneHue BbIKNtoYaTeNnem.

PyyHoe ynpaBneHue BbikAO4YaTeNnem ocyLiectsnaeTca curHanamm « PO» n «PB». [laH-
Hble KOMaHAbl MoryT BbITb cGOpPMMPOBAHbI MECTHO U MO TeneynpasneHuto. Teneynpas-
leHne ocyuiecTBasfeTcsa Yepes uHTepoeicol RS485 u Ethernet ¢ nomouwbio ACY TN mau
MK. B cBOlO 04yepeab MecTHOe ynpaBaeHne MOXKeT OCYLLEeCTBAATLCA CAeayoWwmmm cno-
cobamu (PucyHok 3.3.3):

®  OT AUCKPETHbIX BXOAOB YCTPOWCTBA;

e yepes nHTepoeiic USB c nomouwsto MK.

B 3aBMCMMOCTM OT HaCTPOEK ANCKPETHOrO BxoAa «TY» BbIMOSIHEHWE KOMaHZ, pyYHOTo
YNpaBAeHNA MOXKET OblTb OPraHM30BaHO HECKO/IbKMMM criocobamu.

a) Bxog, «TY» HacTpoeH Kak «Bcerga 0».

B TaKOM pexunme nepeKkoyeHne MeXAy PeMmamm ynpaBieHUsa ocyLecTBAAeTCA
TOIbKO C NOMOLLbIO KHOMKW ynpasneHua Ha Y.

6) Bxoa, «TY» HacTpoeH Ha AMUCKPETHbIN BXOA4,

B TaKOM pexunme nepekoyeHne Mexay pexMmamm yrnpasaeHns ocyLLecTBAAeTCA C
NMOMOLLbIO M3MEHEHMUA COCTOAHMA ANCKPETHOrO BXOAa. YNpaBaeHue ¢ KHOMKK Ha MY 3a-
610KMpPOBaHO.

Mpu BBEAEHHOM MPOrPaMMHOM Katoyve S34 KomaHAa pyvyHOro oTkaoveHua BB mo-
YKET OCYLLEeCTBAATLCA HE3aBUCUMO OT PeXXmnma ynpasneHus. Mpu seeaéHHON 610KMpOBKe

AYB NpoxoxKaeHWe KOMaHZ, Py4YHOro ynpasneHusa 6aokupyercs.

Tabanua 3.3.5 — KoHdUrypaLMOoHHbIe KAOYM HACTPOEK PYYHOTO ynpasaeHus

HaumeHoBaHue KoHpuUrypa- Awvana3oH 3aBopckoe 0O603HayeHue B
LLMOHHOrO KAloya 3HA4YeHun 3HauyeHue MeHI0

S34 — PO 6€e3 KoHTpona pe-

OTK/1/ BKN OTKN PO 6e3 TY/MY
KUMa ynpasneHus
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PucyHok 3.3.3 — ®dyHKLMOHaNbHAA cxema py4yHOro ynpasneHusa BB

Tabnnua 3.3.6 — MecTopacnonoKeHme HacTPOeK PyYyHOro yrnpasaeHuns

FnaBHOe meHI0 MogmeHio 1 NMogmeHio 2 MopmeHto 3

YnpasneHue

BB 9

4) OnepaTtvBHan 610KMpoBKa BB.

HasHauyaembli Ha B curHan «AB OB» npegHasHaveH ana 610KMPOBKU Nt06bIX KO-
MaHp, Ha BKAtoYeHue BblKAtovaTens. Mpu BKAOYEHHOM NPOrpammHoOM Katouve (Tabamua
3.3.7) nosBneHune curHana «AB OB» 6yaeT NPUBOAUTL K NPUHYAUTENBHOMY OTKAKOYe-
Huto BB u ero nocneaytoueii 610KMpoBKe BKAOYEHNA (curHan «OTKN ot OB»).
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BH BKrioyeHo -
S33

< OTKN o1 OB

S35

o1 - J Onep.6nok
—s TS‘

KewTwposanne >—— R

< Onep.6riok
PucyHok 3.3.4 — ®yHKUMOHANbHAA CXeMa BHellHel 610KkuMpoBKy BB

Tabnvua 3.3.7 — KoHOUTYypaUMOHHbIN K04 OTKAKOYEHUS OT 6J10KMPOBKM

HaumeHoBaHue KoHUrypa- Awuana3soH 3aBoacKoe 0O603HauyeHue B
LLMOHHOTO K/toYa 3HaYeHun 3HaYyeHue MEHI0

S33 - OTKfﬂoqume BB ot one- OTKN / BKN OTKN OTK/ o OB

paT1BHOW B6NOKMPOBKK

S35 - UHBepcua 1B Ob OTKN / BKA OTKN WuBsepcma B Ob

Tabavua 3.3.8 — MecTtopacnonosKeHue ycTaBOK ANs HACTpoeK ynpasneHua BB

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

YnpasneHue

BB 9

5) BNOKMPOBKA BKAIOUEHWA BbIKAHOUATENA OT 3aLLUUT.

Mpu cpabaTbiBaHUM 3aLLMT HA OTKNIOYEHWE ycTaHaBauBaeTca Tpurrep «Baok or 3a-
LWMT», KOTOPbIV BNOKMPYET AanbHelwee pyyHoe BKAOYeHUe BB A0 MOMEHTa KBUTUPO-
BaHuA (PucyHok 3.3.5).
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PucyHok 3.3.5 — ®yHKLMOHaNbHas cxema GOpMUPOBaHUA CUTHaNa BIOKMPOBKM OT
3aWwmT

6) OTKAKOYEHME BbIKAOYATENSA.

CurHan «OTK/N BB» popmupyeTtcsa npu cpabaTbiBaHUM TpUrTepa B Cy4ae OTKIOYe-
HWA BblKNtoYaTens (PucyHok 3.3.6):

® OT OCHOBHbIX W pPe3epBHbIX 3aLLMT;

®  MPU PYYHOM OTK/TOYEHUU;

® [pU OTK/IIOYEHUU OT BHELLHEN BOKMPOBKMU UNWN BHELLHEro CUrHana.

YnpasneHue BbIXOAHbIMM pene BKAYEHUA M BbIKIOYEHUA MOXKET OCYLLEeCTBAATLCA
B ABYX peXunmax:

® uepes TpUrrep;

®  MMNY/NbCHO.

B nepBom pexxrMme KOMaHAa Ha OTKAoUYeHue/BKAoYeHne ByaeT bopmmnpoBaTbea 40
MOMEHTa Pa3mblKaHWUsA CUOBbLIX KOHTAKTOB BbIKNtOYaTeNA (NoABAAETCA curHan «OTKAto-
YeHO») U OTCYTCTBUA CUTHA/MOB OT AaT4MKoB Toka IMO. MNocse 3Toro Tpurrep Bo3BpaLLa-
eTcA B UCXOZHOEe COCToAHME, cCHMMasa KomaHay «OTK/1 BB». MpuHyauTenbHoe cHATUE
CUTHa/A OTKAOYEHMA BO3MOXHO C MOMOLLbIO cUrHana « KeutnposaHume».
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B MMMY/IbCHOM peXume KOMaHAa Ha OTKAoYeHue/BKaloueHne 6yaer dopmmpo-
BaTbCA C 334aHHOM NONb30BaTENEM A/IUTENbHOCTBIO.

OTKkntoyeHne BB b6ypet 610KMpoBaHO, ecam noasutca curHan «SF6 BB 610K» oT
YHKUMN KOHTPONA CHUMKEHUA 3/1era3a B OTCEKE BbIKAOYATENA.

[08_]Brew oTHIL-
[oTkn 0T 0B >

Cpab oo 3aUHT >

Cpab pes saupi>
SF6 BB nok

<__OTKN BH

0B IEnox AYB

g JaTamot

[p8 JAT3amoz >

.

PucyHoK 3.3.6 — ®yHKUMOHANbHaA cxema GOPMUPOBAHMA CUTHANA OTKOYEHUA BB

Tabanua 3.3.9 — KoHPUrypaLMOHHbIe KAtOUYM HACTPOEK ynpasneHua BB

HaumeHoBaHue KoHpuUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LLMOHHOTO K/loYa 3HaYeHun 3HayeHue MEHI0

S31 — Pexknm nmnynbcHoOro

ynpasneys BB OTK/ BKN OTKN Mmnynbc.ynp. BB

S36 — OTK/tO4EHUE CTOPOHbI

BH ot 3awyt MT3 CTopOHbI OTKA / BKN OTKN OTkI B:H"T MT3
HH

S37 — OTK/NtOYEHUE CTOPOHbI

BH o1 3awmTt MT3 CTOPOHDI OTK/ / BKN OTKN OTKQF?/'-IH:TZMTS
CH/HH2

Tabanua 3.3.10 — MecTopacnonoxKeHue yCTaBoK HaCTPOMKMU Py4yHOro BKAOYeHUs BB

FnaBHoOe meHIo MogmeHio 1 MopgmeHtio 2 MopmeHto 3

YnpasneHue

BB >
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Tabaunua 3.3.11 — TexHuyeckne napameTpbl ynpasneHus BB

HaumeHoBaHue DOunanasoH | [AuckpetHocTb | 3aBoackoe | O6o3HaueHue
napameTtpa 3HaYeHUH 3a4aHuA 3HavYeHue B MEeH
Bpema umnynbca skio- 0-30 0,01 1,00 Tumn BK/ BB
yeHua BB, ¢
B § Tumn OTKN
pema nMmnynbca OTKAKO: 0-30 0,01 0,25 mmn
yeHua BB, ¢ BB

7) BKntoyeHue BbiKAtOYaTENA.

BkAtoyeHue Bbikaoyatens (curHan «BK/1 BB») MOXeT OCyLw,ecTBAATLCA NpW NosBae-
HWUU cnepyowmx curHanos (PucyHok 3.3.7):

e B UuMKne AMNB (curHan «BK/1 no AMB»);

® [pW Nnogaye CMrHaia OT BHELWHEro ycTpoicTea (curHan «BHew BKA);

® 110 Py4YHOMY BK/tOUYEHUIO (curHan «PBy).

[NnA MUCKNOYEeHUA HenpaBWUAbHbIX AEUCTBMIA OBCNYKMBAlOLWLEro NepcoHana npeay-
cMoTpeHa 610KMpPOBKa py4yHOro BKAtoYeHUs (PucyHok 3.3.8). Cbpoc Tpurrepa B Lenu
BKJIIOYEHMA BbIKNIOYATENA OCYLLLECTBAAETCA NPU NoABAeHUM curHana «PMB», ceuaetens-
CTBYHOLLEM 06 YCMELWHOM BKAOYEHUN, U NMPU OTCYTCTBMM CUTHaNa OT AaTYMKA TOKa DMB.

BKM no AMNB>—

18 [erewnrn > {1 g
| ! Bl
(B |BnocAyB >— L 531  Tp.BKNBH
YT 1
PB P 1

BKN BH

Bnoknposka, >

OTKN BH 'er 1
SFETT H:mcn;%i;‘—‘
Hewcnp BB >

o8 |piBBH > g
(o8 |aTame g

PucyHok 3.3.7 — ®yHKLMOHaNbHas cxema pOpMUPOBaAHUA CUTHANA BKAOYEeHUs BB
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Bnok ot 3au.|w:‘,
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BB He roTos >

|Po >

PIBBH >
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PucyHok 3.3.8 — ®yHKUMOHaNbHas cxema popmupoBaHUa curHana 61o0KkMposku PB

[na npepoTBpaLLLeHNA MHOTOKPATHBIX BKAKOYEHUI BbIKAKOYATENA Ha YCTOMYMBOE KO-
pOTKOE 3aMblKaHMe NPeAyCMOTPEH IOTMYECKUI1 anemeHT «M» B Lenun cbpoca Tpurrepa,
Ha KoTopbli nocTynatoT curHanbl «PB» 1 « OTKN BB». Mpu py4HOM BKAOYEHUU B YCNO-
BMAX OTCYTCTBUA BNOKMPOBKK curHan «PB» nocTynaeT Ha nepBbli BXOA 3emeHTa «U» 1
yCTaHaBAUBAET TpuUrTep B cpaboTaHHOE cocTosiHUe (nosBaseTca curHan «BK/ BB»). Ecau
BKNtOYeHMe npounsowo Ha K3, curdHan «OTKN BB» byaeTt cdopmmMpoBaH Npu OTKAOYe-
HUW BbIKNtOYaTeNs oT 3awmT («OTK/ oT 3amT») M NofaH Ha BTOPOW BXOA 3neMeHTa «M»,
Tem caMbim 06pasya curHan Ha cbpoc Tpurrepa B Lienu BKAOYEHUA BblkntoyaTens. Coop-
MWPOBaHHbIN cUrHan no obpaTHOM CBA3WM CTAHOBUTCA Ha camonoaxsaT U byaer cyuie-
CTBOBaTb A0 TEX NOP, NOKa He ncyesHeT curHan «PB». Takum obpasom obecneunsaetca
OZLHOKPATHOCTb BK/IIOYEHMA BbIK/IIOYaTeNA Ha ycTaHoBsmBLeecA K3 npy oaHoBpemeHHOM
Hannumm curHanos «PB» n «OTKJ1 BB».

8) CurHanumsauma nonoxexus BB.

Anroput™ GOpMUPOBAHUA CUFHANOB NONOXKeHUA BB npuseseH Ha pucyHKax 3.3.9 u
3.3.10.

CurHan «BB BknouYeH» opMMpyeTcA MOCTOAHHO MPU OMEepPaTUBHOM BKIKOYEHWUU
610Ka UK BbIKNtoYaTens, Mbo c yactotoit 1My npwm:

®  BK/IOYEHMUM BbIKAKOYATENA OT curHana «BKJ1 no AlMNB»;

®  BKJ/IOYEHMM BbIKAKOYATENA OT AUCKPETHOro BXxoaa «BHew BK/».

C6poc peXnma MUraHua curHana «BB BKAOUYEH» OCYLLECTBNAETCA KBUTUPOBAHMEM,
npu onepatMBHOM BK/IOYEHUU BbIKAKOYaTENA AU NPU BBOAE 6}10KI/IpOBKM AYB.
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[n8 JPrBEH

Bnok AYB

PucyHok 3.3.9 — Anroputm ¢popmmnpoBaHmns curHana «BB BKAOUYEH»

CurHan «BB oTkntoueH» GopmUpyeTcs NOCTOAHHO NPU ONEPATUBHOM OTKIOYEHUMU
610Ka UK BbikAoYaTens, iMbo c yactotor 1 My npu:

®  OTK/IIOYEHMM BbIKAKOYATENA OT GYHKLMIA 3aLLUNUT U aBTOMATUKWK;

®  OTK/IOYEHWM BbIK/IOYATENA OT AUCKPETHOrO BX0Aa «BHew OTK/».

CHpoc pexxrma MUraHusa CUrHana «BB OTK/IIOUEH» OCYLLLECTBSETCA KBUTUPOBAHUEM,
Nnpu oNepaTMBHOM OTK/IHOYEHWUM BbIK/OYATENA UK NPy BBOAE BNOKMPOBKK AYB.

0B | PNoBH

(28 [Bvew oric>

B oTknioueH

Cpab pes.aawmr >
(0B |BnokAyB

PucyHoK 3.3.9 — Anroputm ¢opmUpPOBaHUA cUrHana «BB oTKNOYEH»
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3.4 ®YHKLUM AMATHOCTUKU BbIKAIOYaTENs

1) HecooTBeTcTBUE Lienel ynpaBneHns u rotoBHOCTb BB.
HecooTseTcTBME Uenei ynpaBieHUs yCTPOMUCTBO GUKCUPYET B C/ly4ae COBMALEHUA
curHanos «PNO» n «PMB» No ncTeyeHWM BbIAEPHKKM BpemeHU «THUY» (PucyHok 3.4.1).

o8 |pieBH
8 |pnoBH —e—

Tep HUY
. e — HUY |
Jilz] IEnouAyE P 0,2¢
— 1

me |pmezeH >—— & )
BB He rotos
a8 |pnosH  — .

TroT BB

.,ElB I KouTpons BB\:D—'%

PucyHok 3.4.1 — dyHKUMOHANbHAA cxema GOPMUPOBaAHNA CUTHANOB «HLLY»,
«Hewcnp LUM/BY» u «BB He roToB»

:\' Heucnp WNBY

523

Tabnnua 3.4.1 — TexHunyeckne napametpbl HLY v rotoBHocTv BB

HaumeHoBaHue Awnana3soH JANCKpeTHOCTb 3aBopckoe 0O603HaveHue
napametpa 3HauyeHui 3aAaHuA 3HauYeHue B MEHI0
YcTaBKa no BpemeHu
P 0,5-30 0,01 10 Tep HLY

CpaﬁaTblBaHMH, C

Bpems rotosHocTH BB, ¢ 0-30 0,01 15 TroT BB

Tabnunua 3.4.2 — MectopacnonoxeHue yctaBoKk HLLY n rotoBHocT BB B MeHt0 ycTpoit-

CTBa

FnaBHoOe meHIo MogmeHio 1 MopgmeHtio 2 MopmeHto 3

YnpasneHue
BB K
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Tabanua 3.4.3 — KoHdurypaumoHHble Katoum curdana «Heucnp LWMN/BY»

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HayeHue B
LMOHHOIO KAtoya 3HaueHui 3HayeHune MeHI0
S23 — UHBepcua BXoAa KOH- npamoit M
P A P . npamom KoHTponb BB
Tpona BB MHBEPCHbIN

B ycTpoicTBe NpefyCMOTPEH KOHTPO/b HA/IMUMA HANPAXKEHUA Ha WWHKAX NUTaHWUA
3NEKTPOMArHUTHOrO WM 3/1IeKTPOMOTOPHOrO MpPUBOAA BbikAtovaTena (curHan «Kow-
Tpoab BB»). Mpn Ucnonb3oBaHWM BbiKAtoYaTeNA ¢ 6/10KOM ynpasaeHus, Ha Bxos, « KoH-
Tponb BB» pekomeHayeTcs 3aBeCTM BbIXOA, UCMPABHOCTU 610K yrnpaBieHus.

B cnyyae nponafaHus HanpsXKeHUA Ha LWMHKaX NMUTAHWUA YCTPOICTBO popmMUMpyeT cur-
Han «Heucnp LWM/BY» ¢ BblaepKKoi BpemeHn «TroT BB» (PucyHoK 3.4.1).

AKTMBHOE COCTOSIHME AMCKPETHOro BXOAa MOXKET ObiTb M3MEHEHO C NOrMYecKkoro
HY/1A Ha IOTMYECKYIO eAMHULY C NOMOLLbIO NPOrpPaMMHOro Katoua (Tabavua 3.4.3).

2) OTKa3 BbIKAOYaTENS.

B cnyyae nNpofoMKUTENBHOCTU MMMY/IbCA KOMaHAbl Ha BKAtoYeHWe (curHan «BKA
BB») unu Ha oTkntouveHune (curHan «OTK/1 BB») 6onee 1 cekyHAabl ycTponcTBO chopmu-
pyet curHan «OTKas BB», KOTopbIl cBMAEeTeNnbcTByeT 06 0TKa3e BbINONHEHUSA BbIKAOYa-
Tenem CooTBeTCTBYyOLWEN KomaHapl. Mpu paboTe BbIXOAHbLIX pene B UMNY/JbCHOM pe-
KMME KOHTPONb MPOXOMKAEHUA KOMAHZ OCYLLECTBAAETCA MO OoTpULaTelbHOMYy GPOHTY
KOMaHZbl BK/OYEHNA U OTKAOYEHMUA.

Mpy HaNWYMKN Ha ANCKPETHbIX BXOAAX CUTHANOB OT TOKOBbIX pese KaTywek M ¢dop-
MUpyeTcA curHan «3awmta IM», KOTOPbIN NP HEOOBXOAMMOCTU KOHOUTypupyeTca Ha
BbIXOZ4HOE pesne YCTPOWCTBa U AeNCTBYeT Ha HEe3aBUCKMMbII pacLenuTesib OTKAYeHNA
aBTOMATUYECKOTO BbIKNOYATENA, MUTAOWEro onepaTueHble Lenu BB, ¢ Lenbto 3awmThbl
3/1eKTPOMArHMTOB BKAOUYEHUA/OTKAOYEHNA BB 1 BbIXOAHbIX KOHTAKTOB BKAKOUYEHUA/OT-
K/NHOYEHUA 3aLLUMTbI OT 3anunanms (PucyHok 3.4.3).

831 —

OTKN BH /‘;ﬂ ] & e

L 1

(o8 [PnoBH ¢

D
1c & . ;
BKN BH ,—\8317 PR ﬂf i< Omxas BB

1

(o8 |PmBBH >
[0B [Broxays >

PucyHok 3.4.2 — dyHKLMOHaNbHasA cxema popmupoBaHusa curHana «OTkas BB»
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(o8 [aT amo1 1

& Tam

3awuta M1

(0B |oTamB

B ot amo2 r &
0B IEJ‘IOKAVB >—L

PucyHok 3.4.3 — dyHKLMOHaNbHasA cxema GOpPMUPOBaAHUA CUTHANOB 3aLmTbl IM

Tam

3awmTta M2

3) Camonpour3Bo/ibHOE OTKNOYEHME BbIK/OYATENS.

Camonpou3Bo/ibHbIM OTKAtoYeHMeM BB (curHan «CM OTK/1») cuntaeTca oTKAOYEeHUe
BbIKtOYaTENA B 06Xx04, ycTpoincTay. CpaboTaHHbIM TpUrrep B iormyeckon uenouke «CI
OTK/» cBnaeTensCcTByeT O BKAKOYEHHOM NosoXKeHun BB. Bbixoa Tpurrepa csAsaH ¢ nep-
BbIM BXOO0M 3/ieMeHTa «M» 1 nogaeT Ha Hero curHan «1». Ecnm Ha BTopom Bxoae ane-
meHTa «M» noasuTcsa normyeckan «1» (curHan « OTKAKOYEHO») U NPU 3TOM TPUITEP He
cbpocuTces, To ¢ BblgeprKKor 0,2¢ ycTpoictso chopmupyeT curHan «CM OTK».

Mpu BbiBEAEHHOWN PYHKLMM CAMONPOU3BO/IbHOFO OTKAKOYEHUA aBapUMHBIN NPOTO-
KON He dopmupyeTcs, a B NPOTOKONAX OTKAtoYeHuA BB byaeT cdopmupoBaH NpoToKon
MEeXaHNYeCcKOoro OTK/I0YEHMA.

Dukc. BKI

STR
"

BH sxnioueHo >

OTKNBH >

KauTuposakve >

HLY

OB |BnokAyB

BH oTknioueHs:

L | < Mex OTKN |

<__CMoTKN

PucyHok 3.4.4 — dyHKLMOHaNbHasA cxema GOpMMPOBaAHUA CUTHaNa oTKasa BB

Tabnvua 3.4.4 — KoHouUrypaumoHHsbie Katoum curdana CN OTKA

HaumeHoBaHue KoHpuUrypa- AOwnanasoH 3aBoacKoe 0O603HayeHue B
LLMOHHOTO K/oYa 3HauyeHui 3HaYyeHue MeHI0
S22 - Beog ¢pyHKumm CM OTKN OTK/N / BKN OTKN Cn OTKN
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4) HencnpasHocTb BB.

CurHan «Heucnp BB» nossnaeTtca npu BbIABNEHUWN YCTPOMCTBOM /to60M M3 Bbllwe-
YKa3aHHbIX HencrnpasHocTe. Mpu NoABAEHUM JaHHOTO CUrHanNa ocyliecTaaeTca 610Ku-
POBKa py4HOro BK/ItoYeHUA BB 1 6/10KMpoBKa paboTbl GYHKLMIA aBTOMATUKN A0 MOMEHTa
WX yCTPaHeHUA 1 cbpoca 3aLuTbl.

Heucnp BB

Henenp WINBY >— 1 S |TS
— —<_Heucnp BB
Otka3 BB | —~RIM

HUY ]
CIMOTKN >
YPOB ]

SF6 BB nencnp >—|

Kewmiposanne >— 4
B IB!‘IOKAVB —

PucyHok 3.4.5 — ®yHKUMOHaNbHaA cxema GOPMUPOBAHNA CUTHANA HEUCNPABHOCTH
BB

5) KoHTponb faBneHus anerasa.

®yHKUMA 3aWmTbl 3n1era3oBoro obopyaosBaHus obecneunsaet npuem u 06paboTky
npeaynpesuTenbHbIX U aBapUIMAHBIX CUTHAIOB CHUMKEHMA AaBNeHUs 3a1era3a oTceka BB u
oTceKa TpaHchopMaToOpPOoB TOKa CTOPOHbI BH (PucyHoK 3.4.6).

[AB | SF6 TT curi- 1 Tsf6
| \TFG‘IT Havenp
(08| sF6 TT aeapis

~. Tsf6_tr_otkn

—': <§F6 TT oTkn

842

[n8 [Bnoxave

Tsfé

[0B_|sF6 BB curi> 1 & L ro s |

[a8 | sFe BB asapiix L‘:
2 l < SFS BB 6nok

Tsf6_sB_oTkn

</'SF6 BB oTkn

u

g

=
v

=
v

laen 1
oo |
fes |

PucyHok 3.4.6 — ®yHKLMOHaNbHaA cxema GYHKLMU KOHTPONA AABAEHUsA 3/1eras3a
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Mpw cpabaTbiBaHMM NpeaynpeanTeENbHOIO AaTYNKA AaBeHUA 3nerasa otceka TT nam
oTceKa BB npowussoautcs 6/10KMpoBaHME onepauuu BKAoYeHMA BB. Mpu BBeaeHHOM
Kntoye S42 n cpabaTblBaHMM aBAPUIMHOTO AaTYMKA NPOU3BOAMUTCA OTKNHOUEHUA BbIK/IO-
YyaTensa ctopoHbl BH.

Mpu cpabaTbliBaHWMM aBapUIMHOTO AaTYMKA AaBAEHUA d1era3a oTceka BB 61okunpyetca
onepauma BrkAtoveHus BB. Mpu BBegeHHOM Katode S43 B TaKOM pexume NponsBoauTCA
OTK/IIOYEHMeE BblKNOYaTeNA CTOPOHbI BH, ecnv TOK Harpysku HUMKe ycTaBki BN1OKMPOBKK
oTKAto4YeHuns BB (Tabanua 3.4.5).

Tabnnua 3.4.5 — TexHnyeckne napameTpbl GYHKLMN KOHTPOAA 3/1erasa

HaumeHoBaHue Awnana3oH JANCKpeTHOCTb 3aBopckoe 0O603HaueHue
napamerpa 3HaYeHun 3afaHuA 3HaYeHue B MEHI0

M

CTaBKa No BpemeHu 0,5-30 0,01 10 Tep HLLY
cpabaTtbiBaHus, C
Bpems rotoBHocTH BB, ¢ 0-30 0,01 15 Trot BB

Tabnvua 3.4.6 — MecTopacnonosKeHne HacTPOEeK KOHTPOA 31erasa

FnaBHOe meHI0 Moamexto 1 NoameHto 2 NoameHto 3
YnpasneHue
BB >

Tabnvua 3.4.7 — KoHOUIrypaUMOHHbIE KNoYM HAacTPOEK KOHTPOASA 3/1erasa

HaumeHoBaHue KoHUrypa- AvanasoH 3aBoacKoe 0O603HayeHue B
LIMOHHOrO KAloYa 3HAYEeHUIn 3HauYeHue MeHI0
S41 — KoHTponb gasneHuna BbiBeaeH BuiBeeH KoHTpons SF6
anerasa BeeaeH
2- BB B
542 = Otknioyenme BB BH OTK/1/ BKN OTK/ OTK/1 o7 SF6 TT
npw cHUXXeHum SF6 TT
S43 -0 BB BH
THAKouEHNE OTKN / BKN OTKN OTKN ot SF6 BB
npu cHUxeHun SF6 BB
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3.5 dyHKUUKM curHanusauymm

dopmmMpoBaHME CUTHANOB CUrHanM3auum «ABapua», «OTK/ ot 3awmT», «Bbi3oB»,
«Heucnp» MOXKHO npocneanTb No GyHKLMOHANBbHOW cxeme, NpeacTaBieHHON Ha Pu-
cyHke 3.5.

SFETT okn

SF6 BB otk
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T3HM ¢ ANB>
G
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TS i
1
a3t
3no L
Anapis
[n3w

3T curi 1

3T PMH cui

T30M curx
BO-1 cUrH Heucnp 43
BO-2 curH Heucnp BB
BO-3 curH HeGanaHc

BO- curH

SF6TT Hencrp
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PucyHOK 3.5 — ®yHKLMOHaNbHaA cxema $OpMUPOBAHUA CUTHANOB
CUrHanM3sauum
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3.6 Jloruka cBo60AHO Nporpammupyembix pene

BbIxoAHble pene MoryT 6bITb HACTPOEHbI HECKOIbKUMM cnocobamu:
® CMOMOLLbIO BbIBPAHHbIX CTaHAAPTHbIX Wab0HOB;
®  CNOMOLLBIO PYHHOTO NPOrPaMMUPOBAHUS.

[nA HacTPOIKKM NepBbIM CNOCOH6OM NONb30BATENIO AOCTYNHbI CeayoLne CTaHAapT-

Hble wabnoHbl (Tabamua 3.6.1).

Tabnavua 3.6.1 — CTaHgapTHbIe WabaoHbl 417 HACTPOMKM BbIXOAHbIX pene

HasgaHwue wabnoHa

Ha6op npusHakos cpabatbiBaHUA

Pexum paboTbl BbIxoaa

OTK/1 BH

OTK/1 BH

bes ¢pukcaumm

OTK/THH

OTK/NTHH

bes ¢pukcaumm

OTK/N HH 6e3 ABP

OTK/ HH 6e3 ABP

bes ¢pukcaumm

OTK/1 HH c ABP

OTK/1 HH c ABP

bes ¢pukcaumm

OTK/1 CH/HH2

OTK/1 CH/HH2

bes ¢pukcaumm

BK/1 BH BK/1 BH bes ¢pukcaumm
Asapua Asapwua bes ¢pukcaumm
Bbi3os Bbizos bes ¢pukcaumm
Hewcnp Hewncnp bes ¢pukcaumm
r3T 3T n 3T PNH bes ¢pukcaumm
Myck MT3 BH Myck MT3 BH bes ¢pukcaumm
Myck MT3 HH Myck MT3 HH bes ¢pukcaumm
303 343 bes ¢pukcaumm
06ays 1 ctynexun 0O6ays 1ct bes ¢pukcaumm
064y 2 cTynexu 06ays 2cT be3 pukcauun
06ays 3 cTynexu 06ays 3cT Bes dpuKcauum

Bnok pabotbl PMH

Bnok pab. PMH

bes ¢pukcaumm

AlB BBeaeHoO

AlB BBeaeHO

bes pukcauun

YPOB Ha cebs

YPOB Ha cebs

bes ¢pukcaumm

YPOB

YPOB

bes ¢pukcaumm

3awmTa M

3awmTa 3M1 n 3awmra IM2

be3 pukcauun

[NnAa AUCKPETHbIX BbIXOAOB C HOPMAaJbHO OTKPbITbIMM KOHTaKTaMM MoAB/eHME Ka-
KOro-nnMbo NpusHaKa NPMBOAUT K CpabaTbiBaHUIO pese M 3aMblKaHWUIO ero KOHTAKTOB.
[lns BbIXOA4,08B C HOPMaJ/IbHO 3aMKHYTBIMU KOHTaKTaMu ycaoBue cpabaTbiBaHWA ABAAETCA
MHBEPCHbIM, TO eCTb NP NOABJEHUM NPU3HAKA AUCKPETHbIN BbIXOA BO3BPALLAETCA B UC-
XO4HOE COCToAHME (KOHTAKT 3aMblKaeTcs).
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B pexunme py4yHOro NporpaMmmmMpoBaHuA yCTPOMCTBO NO3BOASET TMOKO HacTpamBaTh
BbIXOogHble pene (PucyHOK 3.6.1). B 3aBMCMMOCTM OT KOHOUIYpPaLUKN MPOrPaMMHBIX K/to-
yel BbIXO4, MOKET paboTaTb B MMMY/IbCHOM PEXUME, B peXUME 6e3 puKcaumm u ¢ Guk-
caumeit. [Ina aToro ANA Kax[oro pese npeaycMoTpeH Habop NporpammHbIX Katoden u
YCTaBOK No BpemeHu cpabatbiBaHua (Tabanua 3.6.3).

Keumuposanue >

X3 | RITR
= ’ s M—L X5
Tcp Tsoas ] -
Hatop [ e N L ‘MJ ¢ =
! ~. X3 ~ '

.
npuU3Hakos ~ I X2
cpabatbiBatus| ”*

PucyHOK 3.6.1 — dyHKLMOHaNbHAA CXema IorMKK cB0604HO NPOrpaMMmUpPyeMOoro pese

Tabaunua 3.6.2 — HacTponKn KOHOUIYPaLLMOHHbIX K/tOYen ANA pasHbIX PEXMMOB pa-
60Tbl BbIXOAHbIX pese

MonoxkeHue Knoua
Cnocob cpabatbiBaHUA
X2 X3 X5
be3 pukcauum OTKN OTKN BKN
MMnynbCcHbIN BKN OTKN BKN
C dukcaupent OTKN BKN BKN
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Tabnnua 3.6.3 — HacTpoiKu BbIXOAHbIX pene

- Bo3MOKHble
Hacrpoika Mpumeyanue
3Ha4yeHus

[aHHas HacTpoiika onpeaenseT cnocob

Cpa6aTb|BaHl/|ﬂ BbIXOAHOTO pene:

Tun noruuyeckomn 1. «WN» - pene cpabaTbiBaeT Npu NOABAEHUMU
«U» [ «<UNTN» P P P

cxembl (Katod X1) BCEX 3a[laHHbIX MPU3HAKOB;

2. «MIN» - pene cpabaTbiBaeT NP NOABAEHUN

ntoboro n3 3a[aHHbIX NPN3HAKOB

Tun nornyeckom

cxembi (Kniou X2) BKN / OTKN CpabatbiBaHMe BbIXO4HOTO pesie No GPOoHTY

PaboTa BbIXOAHOTO pene Yepes TpUrrep ¢ nams-
Bbixog, uepes Tpur- A p pes Tpurrep

BK/1/ OTKN . -

rep (kniou X3) / Tbto. BO3BpaT pene ByAeT NpomcxoanTb Npu Keu
TUPOBaHMK
WHBepcua Bbixoaa
P A BK/N/ OTKN MHBepcHna cocToAaHMA BbIXOAHOIO pene
(kntou X4)
Beog/BbiBOA, pene BeegeHo .
Bsoga/BbiBOA pene n3 gencremna
(kntou X5) BbiBegeHo 24 als A
Tcp 0-300c 3agepKKa Ha cpabaTtbiBaHMe BbIXOAHOIO pese
Tso3B 0-300c 3a/eprKKa Ha BO3BPaT BbIXOAHOTO pene
Habop
OnpegpeneHune 6u- 3afaH1e HEUMHBEPCHbBIX NPU3HAKOB
Npu3HaKoB cpa-

TOB HEMHBEPCHbIX (akTMBHOE cocToAHME NpU3HaKa «1»)

6aTbiBaHUA

Habop
Onpegenexue 6u- 3afaH1e UHBEPCHbBIX NPU3HAKOB.
NpW3HaKoB cpa-

TOB UHBEPCHbIX (akTMBHOE cocToAHME NpU3HaKa «0»)

6aTbiBaHUA

[lns 3apaHuna onpeseneHHoro pexnma paboTbl BbIXOAHOTO pene HeobXxoAMMOo CooT-
BETCTBYIOLMM 06Pa3oM CKOHGUIypMpoBaTh K/oum, NpeacrtasneHHble B Tabauue 3.6.2.
Bblaep:KK1 BpemeHu Ha cpabaTbiBaHVe M BO3BPaAT ONPeaeAloTCa Ha YCMOTPEHUE MOJib-
3oBaTens.

Tabanua 3.6.4 — MecTopacnofioKeHne HaCTPOEeK BbIXOAHbIX Pene B MeHto yCTponcTea

FnaBHOe meHI0 MogmeHio 1 MogmeHio 2 MopmeHto 3

NCKpEeTHble
Anckp - CocrosaHue

BbIXOAbl
WNCKpeTHble "

Auckp > Hactpoliika

BbIXOAbI

[VcKpeTHble N PyuHoe

BbIXOAbl nporpamm-ue
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3.7 Tpynnbl ycTaBoOK

M3meHeHWe KOHOUIypaLmn ceTm 0bbI4HO MPUBOAUT K UBMEHEHUIO €€ NapamMeTpoB,
KOTOpble, B CBOIO oyepenpb, byayT onpeaenatb yCTaBKM 3aWnTbl U aBTOMaTUKK. s one-
pPaTUBHOIO M3MEHEHMUA TEKYLLMX YCTAaBOK B TAKUX C/y4anX B YCTPOMCTBE NpeaycMOTpeHa
BO3MOXHOCTb 33ZlaHWsA [ABYX HE33aBMCHMMbIX FPYNM YCTaBOK MO BCEM 3alUTam U GyHK-
LMAM aBTOMATUKM.

Mo ymonuaHuio B YCTPOICTBE YCTaHOBAEHA NepBsas rpynna ycTaBok. Monb3osaTtesb
MOXET NepeinTH Ha BTOPYIO rpynny yCTaBoK cieayowmmm crnocobamm (B 3aBUCMMOCTH OT
COCTOAIHWSA ycTaBKkM «Cnocob BbI6opa rp.yCcTaBoK»):

® yepes AUCKPeTHbIE BXOAbI;

® yepes KomaHAabl no TY.

Mepexopn ocylecTBnAeTcA Yepes BbIAEPKKY BPEMEHW, 3ajaBaeMyto N0/1b30BaTeNem,
NP1 3TOM A0/KHbI OTCYTCTBOBATb HAbOPbI BblAepKeK BpeMeHu cpabaTbiBaHua ntoboi ns
3alMT M aBTOMATUKK. Ecnn B MOMEHT Habopa BblaepKKu BpemeHu «T3aa rp.ycT» npo-
MCXOAMT NYCK 3aLmThbl, TO HAbpaHHOe 3HaYeHMe BblAepPKKKN 06HynAeTcA. Mocne Bo3BpaTa
BCEX 3aLUMUT NPOUCXOANT NOBTOPHbIN Habop BpemeHu.

Kaxpgas rpynna yctaBok oTobpaaeTcs Ha /IMLEeBOM NaHen COOTBETCTBYHOLLMM CBe-
TOANOAOM «YCTaBKU 2.

Tabauua 3.7.1 — HacTponkun Ans 3aaHNA TEKYLLEN rpynmbl YCTaBOK

HaumeHoBaHue KoHpuUrypa- AwnanasoH 3aBopcKoe 0O603HayeHue B
LLMOHHOTO KAloYa 3HauyeHun 3Ha4YeHue MeHI0
BoiBeaeH
My Cnocob Bbibopa
- BbiBepeH
TY rpynn ycTaBok
MY +TY
Tabnnua 3.7.2 — TexHMYecKne napameTpbl 3a4aHu1aA rpynnbl yCTaBOK
HaumeHoBaHue Awvana3oH JAMNCKpeTHOCTb 3aBopgckoe 0O603HayeHue
napamertpa 3HA4YeHun 3agaHuA 3HauyeHue B MEHI0
3
AAEPHKa Ha CMeHy 0,1-5 0,01 2 T3ag rp.yct
rpynmnbl yCTaBOK, C
Tabnnua 3.7.3 — MecTopacnonoKeHre HacTPoeK AN rpynn yCTaBoK
FnaBHoe meHI0 MoameHio 1 MogmeHio 2 MopmeHto 3
n -
pucoegmHe: N
Hue
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3.8 CueTumnKku

B ycTpoicTBe NpeaycMOTPEHbI CeAyoLMe CYETYNKN:

®  KOo/M4ecTBO cpabaTbiBaHWI 3aLLMT;

®  KOJIMYECTBO BK/IOUYEHWII KOMMYTaLLMOHHOrIO annapara;

®  KO/IMYECTBO aBaPMMHbIX OTKNHOUYEHWNI KOMMYTALMOHHOIO annapaTa;
e obuiee noTpebaeHNe 3NEKTPOIHEPTUM;

e obuee Bpema paboTbl 06bEKTa;

e 0obuee Bpema paboTbl ICTPA-A3T.

B ycTpoiicTBe npeaycMOTpeHa BO3MOMKHOCTb OBHYNEHMA KaXgoro cyetymka. s
CYETYMKA 3aMT NpeaycmoTpeHa ¢yHKuMAa OUKcauMu aaTbl M BPeMeHu nocnegHei
OYMCTKM.

[N 04NCTKM CYETUMKOB HEOBXOAMMO MMETb COOTBETCTBYIOLLMI AN STOTO YPOBEHb
[0CTyna, KOTOPbIN onpeaenseTca Napoaem.

3.9 Perucrpatop cobbiTnii u ocunanorpad

Lndposoit ocumnnorpad ncnonbsyerca ANA AeTasbHOMO U3yYeHUA U3MEHEHMA Na-
pamMeTpoB CETU B aBAPUNHOM peRnme.

YcTpoicTBo 0b6ecneymBaeT 3anncb OCLMANOrPaMM BCEX aHANOTOBbLIX U AUCKPETHbIX
CUTHANI0B BO BHYTPEHHIO NamATb. B 06bem oAHOW ocuManorpammbl BXOAAT 3HAaYEHUA
BCEX aHa/I0rOBbIX U AUCKPETHbIX CUFHA/NOB.

Myck aBapuitHoro ocumanorpada MoXKHO 3anporpaMmmmMpoBaTb No cobbITUAM, Npea-
cTaBneHHbIM B Tabauue 3.9.1.

Bblbop nycKatoLLero cMrHana ocyLwecTBAAETCA B «Macke ocumanorpammy» yepes Mo
BEPXHEro YPOBHA BO BKNaAKe «Ocuuanorpammbl» uam yepes MY B MeHt0 HacTPOIKKM OcC-
uunnorpada. B cnyyae Bbibopa 60onee 04HOrO NycKatoLLero CMrHana ycTpomncrso byaer
NPOV3BOAMUTb 3aNMUCb OCLUANOTPAMM MNPU NoABAEHUN Nto60ro 13 cobbITUIA.

[ONnTenbHOCTb ocuMANOrpaMmbl Nnporpammmnpyemas. Obuiee Bpems 3anmMcu coctouT
13 O/IUTENbHOCTU NpeAaBapunHON M aBapuiMHOM 3anucen. s HaCTPOMKU OANTeNbHO-
CTW ocuMANOrpaMmmMbl HEO6XOAMMO yKa3aTb YacTOTy AUCKpeTu3aLmm (ycTaBka «Llar oc-
uuanorpadupoBaHua»), Npy 3TOM YCTPOMCTBO OTO6PA3UT AUTENbHOCTb NpeaaBapuii-
HOWM 3anucK n ocumanorpammbl. O6LLee KONMYECTBO BOSMOMKHbIX 3anNMCaHHbIX OCLMANO-
rpamm coctasnfet 100 WTYK U HE MEHAETCA B 3aBUCMMOCTM OT Liara ocumanorpadupo-
BaHuWA.

CKauMBaHMe OCLMANOrPaMM MPOU3BOAMTCA Yepe3 TepMUHan No nocaefoBaTeslb-
Homy MHTepdeicy RS485 mnm yepes pasbem USB. 3a pa3 npou3BOAUTCA CKauMBaHue
TO/IbKO OAHOM ocumanorpammol. Mpu HEOBXOAMMOCTH, B PEKMME CKAYMBAHUA, MOXKHO B
Nt060N MOMEHT OCTaHOBUTb 3TOT MpPoOLECC. Y:Ke nonyyeHHas nHdopmauma byaet coxpa-
HeHa Ha MK u goctynHa 4na npocmoTpa.
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MpeaycMoTpeHa BO3MOMKHOCTb NMPUHYAUTENbHOTO MycKa 3anucu OCLMANOrPaMMBbI
yepes TepmuHan Ha MK. Monb30BaTENb MOXKET TaKKe yKa3aTb cnocob 3anmcy cocToAHUA
[AVCKPETHBIX BXOA0B — GU3NYECKOE COCTOAHUE UM IOTUYECKOE.

OumnCTKa NamMATU OCLMANOTPAMM MPOM3BOAUTCA NOJ/Ib30BATENEM TOJbKO C BbICLIMM
YPOBHEM A0CTYNa (CEPBUCHbIN NAaposb).

Tabanua 3.9.1 — Hactpoiku ocumnnorpada

HaumeHoBaHue KoHUrypa- AwnanasoH 3aBopcKoe 0O603HayeHue B
LLMOHHOrO KAloYa 3HA4YeHUMn 3Ha4YeHue MeHI0
Lar ocumnnorpa-
12-120 60 sanaorp
$upoBaHua
®wuns3-oe cocr. / dus-oe co-
Cnocob ocy, 1B
Jlor-oe cocT-ne CTOAAHNE
Habop ncnonbsy- Macka ocumnno-
eMbIX 3aWmnT rpamm

Tabnnua 3.9.2 — MecTopacnonoKeHue HacTpoek ocuuanorpada

FnaBHOe meHI0 Moamexto 1 NoameHto 2 NoameHto 3

HacTpoliku -> Ocumnnnorpada

Ona duKcaumm faHHbIX, UCNONb3YEMbIX NPU aHan3e aBapuii U HEUCNPABHOCTEN B
CeTn, B YCTPOICTBE NPEAYCMOTPEH PerucTpatop cobbiTuii. B 3aBUCMMOCTM OT Npom3o-
WwepLwero cobbITUs perncTpatop GopMmupyeT COOTBETCTBYIOLWMI NPOTOKON:

e aBapwulii (cpabaTtbiBaHMe 3aWMT);

e cobbITUM;

®  M3MEHEHWA YCTaBOK;

e KOMMyTaumi BB cTtopoHsbl BH;

® M3meHeHUA pecypca BB ctopoHbl BH.

M3-33 TEXHUYECKMX OrpaHW4eHuit Ha oTobpaxkeHWe MHPOpmauUuUW Yepe3 MaHenb
yNpaB/ieHNA BO3MOXEH NMPOCMOTP TO/IbKO aBapUHbIX MPOTOKO/I0B U NPOTOKO/I0B KOM-
myTauuin BB.

[ns cKauMBaHMA M aHanM3a BCEX MPOTOKO/I0B HEOHXOAMMO NOAKAOUYEHME nepco-
Ha/NbHOrO KomnbtoTepa K YCTPOMCTBY Yepes nHTepdeic USB nnm yepes RS485 ¢ nomo-
Wwbto npeobpasosatens USB/RS485.

Mpyn 3ano0NHEHNN NAMATU YCTPOCTBO NPOU3BOAMT 3aMUCh HOBOTO COBLITUA HAa MECTO
camoro paHHero. MpMHyANTENIbHON OYNCTKM NONb30BATENEM AAHHbIX perncTpaTopa He
npeaycmoTpeHo.
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1) ABapuitHble NPOTOKO/IbI (CpabaTbiBaHUE 3aLUT).

MpoToKoA 3aWnT GopmUpyeTCcA B MOMEHT GUKCALMM YCTPONCTBOM aBapUMHOTO Npu-
3HaKa.

B npoTokone oTobpakatoTcs BCe TeKylme napameTpbl CeTU, COCTOAHNE BCEX peru-
CTPOB 3aLWWTbI U AWUCKPETHbIX BXOA0B/BbIXOA0B C pUKCaumen faTbl U BPEMEHM Ha MO-
MEHT NosAB/IEHUA aBapUIAHOTO NPU3HaKa.

2) MpoToKoNbl COBbITUIA (LUTaTHbIE AEUCTBUA).

B npoTokone oTtobpakatoTca cobbiTna ¢ puKcaumenn cnocoba nsmeHeHus (Hanpu-
Mep, KBUTUPOBaHKe Yepe3 TY AN OYMCTKa CHETYMKA MOToYacoB Yepes MY), naponsa go-
CTyna, AaTbl U BPEMEHM.

3) MpPOTOKONbI UBMEHEHUS YCTABOK.

YcTpoictBo popmMmmpyeT NPOTOKON NPU U3MEHEHUU NtobbIX HAcTpoeK 610Ka U ycTa-
BOK 3awWmT. Mpun 3TOM 0TOOPAXKaeTca cTapoe M HOBOE 3HaYeHWe YCTaBKMY, AaTa U Bpema
MU3MEHEeHUs, CNocob M3MeHeHMA YCTaBKM MK HacTpolku (TY wuau MY), naponb gocTyna.

4) NpoToKoNbl KoOMMyTaLmii BB.

MpoTokon dopmupyetca npu N06OM BKAOUEHUM U OTKAOYeHUU BB ¢ dukcaumeit
NPUYMHBI, MO KOTOPOW Mpousowna KommyTauus. B npoTokone Takxke o¢uKcupyetes
BpPEMSA KOMMYTaLMK BbIKIOYATENS, U3MEPEHHOTO YCTPOMCTBOM 3aLUUTHI.

3.10 Perucrtpatop napameTpoB HarpysKku

ONa M3mepeHus u apxMBMPOBAHWME AOAHHbLIX 3/EKTPUYECKON CeTU B YCTPOMCTBE
npeaycMoTpeH PerncTpaTop napameTpoB Harpysku. Bce namepsembie napameTpbl Co-
XPaHAOTCA BO BHYTPEHHIO NamATb YCTPOMCTBA, YTO NO3BONAET B Aa/ibHElLIeM Npous-
BOAMTb aHa/NM3 CTaLMOHAPHbIX NPOLLECCOB, a TaKXKe CYAUTb 06 OTKNOHEHUAX B INEKTPU-
YyecKou ceTu.

3anucb NapameTpoB MPOM3BOAUTCA C LLATOM B OZHY CEKYHAY, MO3BO/IAA COXPAHATb B
ycTpoicTee 06wmii 06bem faHHbIX 338 MHTepBaa npumepHo B 160 yacos. B Habop peru-
CTPUPYEMBIX CUTHANOB BXOAAT:

e dasHble TokM lal, 18], Icl, 1a2, 182, Ic2, 133, 183, Ic3;

® TOKM Npsimoi, 0bpaTHOW M HyseBoW nocnegoBaTenbHoctu 11, 12, 3lo;

® /MHelHble HanpsxkeHus Uael, Uscl, Ucal, Uas2, Usc2, Uca2;

® HanpsXeHus npamoWn, obpaTHOM 1 Hynesoi nocneaosaTenbHoctn Ul, U2, 3Uo;

e yacToTta cetn f;

® TeKylllee COCTOAHME BbIKNOYATENA, KOMAHAbI HA BK/IIOYEHWUE U OTK/IIOYEHME Bbl-

KNtoYaTensa, HaJiMume CUrHaaoB aBapun UM HEUCMPABHOCTY.
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[na ckaumMBaHWA M aHaM3a COXPAHEHHOM MHPOPMALLMKM HEODXOAMMO NOAKAYEHME
NepcoHabHOro KOMMNbIOTEPA K YCTPOMCTBY Yepes uHTepdenc USB nam yepes RS485 c no-
moubio npeobpasosartens USB/RS485.

Mpw 3aN0NHEHUM NAMATU YCTPOMCTBO NPOMU3BOANT 3aMNUCh HOBbIX AAHHbIX HA MECTO
CaMbIX paHHUX. MPUHYAUTENbHON OYMCTKM MOJIb30BaTE/IEM AAaHHbIX PErucTpatopa He
npeaycmoTpeHo.

3.11 Yacbl peanbHOro BpeMmeHu U CMHXpOHU3aLua

B ycTpoWicTBE HaX0AATCA SHEPrOHE3aBUCUMMbIE Yacbl PeaNbHOro BpemeHu. [ns ux nu-
TaHMA UCNONb3YeTCA KOHAEHCATOP 60/bWOM EMKOCTU (MOHWUCTOP), KOTOPbIV 3apAXKaeTca
NPy HaMYUK NUTaHKUA Ha BaoKe. MoHaA 3apALKa OCYLLECTBAAETCA 38 HECKO/IbKO YacoB.
anI nponaaaHnnM onepaTUBHOINO HanpAXeHnA Xo4 4aCcoB COXpPaHAETCA B Te4eHne He me-
Hee 300 vacos. MNpu paboTe ycTponcTBa B OTpULLATE/IbHbIX TEMNEPATYPax CPOK paboTbl
YacoB COKpalaeTcs.

3.12 ®dyHKUMI TeneynpaBieHuUsa, Teleu3MepPeHnn U TenecurHanmsaumm

YcTpoicTBO MO3BOAIAET MepesaBaTb TEKyWMe MapaMeTpbl CETU, AUCKPETHblE CUr-
Hasbl, NPOTOKO/bl AAHHbIX, OCUUANOTPAMMbI, UHOPMALMIO O COCTOAHUM B10Ka 1 ynpas-
NATb KOMMYTALMOHHbIM annapaTtom no nocnegosaTtesibHOMYy KaHany ACY TI1.
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Tabaunua 3.12.1 — Hactpoliku nHtepdelrica RS485

AwnanasoH 3aBopcKkoe 0O603HayeHue B
HassaHue -
3HaA4YeHUM 3Ha4YeHue MeHI0
Tun npoTokona no RS485 Modbus RTU Modbus RTU MpoTokon RS485
115200
57600 c 6
CropocTb paboTbl RS485 38400 38400 Kopo;;‘zspsa orel
19200
9600
Appec B ceTn RS485 1-247 1 Appec B cetn RS485
0,5 6uta
Konunuectso cTtonoBbix 6uTOB 16ur 1 6ur Kon-Bo cTon 6ut
RS485 1,5 6uta RS485
2 buta
Boikn But yeTHoCTH
but yeTHOCTM RS485 YeTHbIN Bbikn
o RS485
HeueTHbIl
Tabnuua 3.12.2 — MecTopacnoioxeHne HacTpoek ana RS485
FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
Hactpoliku > CepBuCHble

Tabnvua aapecos AaHHbIX AnA onpoca ycTporicte B ACY Tl npuBeaeHa B KapTe na-
MSATU, KOTOPaA NPeaoCTaBAAETCA NPOM3BOAUTEIEM OTAE/NBHO NO 3aMpPOCy 3aKa3uumKa.
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Tabanua 3.12.3 — BO3MOXKHOCTU yNpaBAEHUA N HACTPOMKM

o WUCKpeTHble no ACY
Bug Bo3gencreus ny Anckp
BXOA,bl/BbIXOAbI «UProg» ™

BKAOUMTb / OTKAOUUTL BB + + +
BBog, / BbIBOZ, 3aLLMT M aBTOMATMKM + + +
M3meHeHuWe rpynnbl yCTaBOK + + +
BBog, / BbIBOA, peXXMMOB Teneynpas-

A4/ BbIBOA P ynp + + + +
neHus
CmeHa JaTtbl M BpemeHu + - +
BBog, ycTaBOK 3almT + - +
N3meHeHuWe HacTpoeK 610Ka + - +
M3meHeHMe HacTpoeK ocLMnno- . _ + _
rpada
M3MmeHeHMe HacTpoeK cyeTumKa pe- . .
cypca BB
M3meHeHne HacTpoek permcTpaTopa . +
Harpysku
O6HyNeHWe CHETYNKOB 3aLnT + - + -
O6HyNeHWe CHETYNKOB 3HEPrun + - + -
OB6HyNEHWNE CYETYMKOB KOMMYTALLUI + +
BB
O6HOoBNEHWE NPOLIMBKU - - + -

Tabnnua 3.12.4 — Bo3MOXKHOCTU Nepeaayn AaHHbIX U MHAMKALUN

Bup, Bo3geiicteus ny Anckpethble no ACY
BXOAbl/BbIXOAbI «UProg» ™
TenecurHanusauma + - + +
N3mepeHua + - + +
CyeTunkn + - + +
YcTtaBku P3MA 1 HacTpolikmn 610Ka + - + +
MpoToKonbl aBapuii + - + +
MpoToKonbl cobbITUI - - + +
MpPOTOKO/IbI U3MEHEHUSA YCTABOK - - + +
MpoToKoabl KomMmyTaumii BB + - + +
MpoTokonbl UsmeHeHuA pecypca BB + - + +
Pernctpatop napameTpoB Harpysku - - + -
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3.13 YueT pecypca BbiKAlOuaTena

B ycTpoiictBe npeaycmoTpeHa GyHKLMA yyeTa OCTaTOYHOro pecypca BbICOKOBO/bT-
HOTO BbIK/IlOUaTeNA No KaxKaou ¢dase.

CpaboTaHHbIM pecypc OTparkaeT cTeneHb U3HOCa AeTanei 1 y3/10B KOHKPETHOMN eau-
HUUpBI 0bopyaoBaHuA. Mpu 3Tom Nog cpaboTaHHbIM KOMMYTALMOHHBIM PECYPCOM Bbl-
KNtoYaTeNs NOHNUMAIOT CTeMeHb M3HOCA AyroracuTeNbHOM Kamepbl, 3 MeXaHUYecKunin pe-
CYpC XapaKTepmn3yeTca YNCIOM LIMKIOB BK/HOUYEHME - MAy3a - OTK/II0YEHWE, BbINOJIHAEMbIX
6e3 ToKa B rn1aBHOM Lenu. MNog 0CTaTOYHbIM PECYpPCOM NMOHUMAKOT OCTAaTOK pecypca Bbl-
KNkoYaTena nocse onpeaesieHHOro NepmoAa SKCnayaTauum u Yncna onepasmnin no oTK-
YEHMIO U BK/IIOYEHUIO Harpy3o4HbIX TOKOB UM TOKOB K3.

MexaHW14YecKkuin pecypc 3a4aeTcA B NACNOPTHbIX AaHHbIX HA BbIK/OYATENb, U, TaK KaK
€ro Be/INYMHA XapaKTepmsyeT paboTy BbikAtoYaTens 6e3 TOKOBOM Harpy3Ku, TO HET Heob-
XOAMMOCTM YUUTLIBATL €70 3HaYeHMe.

KomMyTaumoHHbIV pecypc 3a4aeTcs B MACNOPTHbIX AAHHbIX B BUAE KPUBbIX 3aBUCK-
MOCTM AONYCTUMOTO YMCNa OTKAKOYEHWNI OT BEIMYMHBI TOKa (PucyHoK 3.13.1).
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PucyHok 3.13.1 — IN'padmk 3aBUCMMOCTU pecypca N0 KOMMYTALUOHHOMN CTOMKOCTH
(uncno umknoB «B-O») OT KOMMYTALLMOHHOTO TOKa BbiKAtoYaTeNa BBT3-M-10
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Toraa oCcTaTouHbIN PECYPC BbIKAOUATENA WMAWN KPUTEPUIA BbIBOAA B PEMOHT MOMKHO
onpesennTb No CeayoLEeMy BbiPaXKeHUIo:

Roer = 100% —

N
AR;,

i=1

roe:

Roct— OCTaToOUHbIM pecypc BblKAoUaTens;
AR — pacxoa pecypca 3a 04HO OTKAOYEHUE;
i — KOIMYECTBO OTK/IHOUEHWIA.

[ns KOPPEKTHOM OLLEHKM OCTAaTOYHOrO pecypca HeobxoaMmMo BBeCTM B 610K 3aLLUTbI
AdHHbIE O Y3/10BbIX TOYKaX XapPaKTePUCTUKK, NO KOTOPbIM 3allUTa MOo4eNnnpyeT 3aBUCU-
MOCTb pecypca OT KOMMYTaLMOHHOMO TOKa (OTMeuyeHbl CTpesikamu Ha rpaduke). Mpu
KaXKAOM OTKNIOUYEHWM BbIK/AtOYATENA 3almMTa GUKCMPYET TOK OTK/IOYEHUS, BblYUCAAET

pacxog,

pecypca no 3aaHHOM XapaKTepucTuKe u GopMUpyeT NPOTOKON pecypca.

B npoTokone oTobpaxkatoTca:

4aTa v BpeMs OTKNHOYEHUS;

NPUYMHA OTK/IIOYEHUS;

TOK OTK/IIOYEHMA NO Kaxaoh dase;

pacxof, pecypca no Kaxaown ¢ase;

OCTaTOYHbIN pecypc BbIKAHOYATENA MO Kaxaol dase;
06Kt pacxon pecypca no Kaxkaoi dase.

CKaumBaHMe NPOTOKO/1I0B MPON3BOAMUTCA C MOMOLLbIO KHOMKK «CKayaTb BCe» B COOT-
BETCTBYHOLLEN 06/1acTU TEPMUHANA.

[N UCKNOYEHUA CO34aHMA MPOTOKOI0B HEMHPOPMATUBHOIO XapaKTepa, TO ecTb Ko-
rAa OTK/IOYEHUA BbIKNOYATENA C TOKOM Harpysku He MPUBOAMT K CyLLLECTBEHHOMY U3Me-
HEHUI0 pecypca (CoTble U TbiCAYHbIE A0/ NPOLEHTA), HEOBXOAMMO BBECTU YCTaBKYy «TOK
cpabaTtbiBaHUA NpOTOKONa pecypca BB». Mpy TOKe OTKAOYEHUA HUXKE, YeM AaHHan
yCTaBKa, NPOTOKOA pecypca popmumpoBaThca He ByaeT. PekomeHayeTca 3a4aBaTbh AaH-
HYI0 YCTaBKy B paitoHe 20% OT HOMMHANILHOIO TOKA OTK/OYEHUS.

82
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Tabnnua 3.13.1 - HacTpoliku cueTumka pecypca BB

HaumeHoBaHue AunanasoH | [MCKpeTHOCTb 3aBogckoe | O6o3HaueHue
napamerpa 3HauYeHuin 3afaHuA 3HaYyeHue B MEHI0
HoMMHanbHBbIN TOK OT- 100 -
KntoyeHua BB, A —30000 ! 20000 HTO
Pecypc no KommyTaum-
OHHOVW cTolKocTv BB npu 1-10000 1 100 Pecypc npu
HTO
HTO
HomuWHanbHbIN TOK BB, A 100~ 1 650 Hom. Tok BB
! —-3000 ’
MexaHunyeckuin pecypc 1-10000 1 50 Mex. pecypc
BB (B TbicAYax) BB
Tok dopmunposaHus npo- 100 - 1 650 Tok dpopm.
TOKONa pecypca BB, A —20000 npor.
Tabnnua 3.13.2 - MecTopacnonoxeHue HacTPoeK cHeTYMnKa pecypca BB
TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
HacTpoiiku - Bé;eTa pecypca

3.14 dyHKUUMM JOCTYNA U CAMOAUATHOCTUKM

1) YposHu goctyna (YA).

B ycTpoiicTBe npesycmMOTpeHo Tpu ypoBHA goctyna: YA1 - Huswwuin, YO2 - cpegHui,
Y3 - BbICLIMI, B 3aBUCMMOCTM OT BBEAEHHOTO NAapo/iA ONpeaenaeTca ypoBeHb AOCTyna
onepaTtopa.

MepBblli ypOBEHb AOCTYyNa aKTUBM3UPYETCS LECTbIO NAaPOsSMU, BTOPOM — NATLIO Na-
ponAmMM, TPETUIN YPOBEHb A0CTYNa aKTUBU3MPYETCA TONbKO CEPBUCHBIM Naposem. 3aaa-
HUe U M3MeHeHMWe naponen ana aktmeaumu YA1 v Y2 moKeT 6biTb OCYLLECTBIEHO
TO/IbKO Ha TPETbEM YPOBHE A0CTYNa.

NHdopmauma 06 namepsembix NapameTpax U YyCTaHOBNEHHbIX HACTPOMKax ABAseTcA
OTKpPbITOW, ee NPOCMOTp ocyLiecTsaAeTcs 6e3 BBoga naposei.

Ecnu HacTpoika npounssoauTca Yepes MY, To Naponb BBOAUTCA OAMH Pa3 B KaXKAOM
pasgene OCHOBHOIO MeHto Npu U3MEHEHUM KaKoro-nnmbo napameTtpa AaHHOro pasgena.

Ecnn HacTpoiika Npou3BOAUTCA Yepes TepMUHaA, TO MAapoab HEOBXOAMMO BBECTU
OAMH pas, NpeABapuTe/IbHO HaXKaB KNaBULLY «YCTaHOBUTL AOCTYN» B BEPXHEM paboyem
nosne MO. YCTpoicTBO aBTOMATUYECKM 3anpeLLaeT A0CTYM, eC/iv NPOCTol nporpammbl 6e3
paboTbl C Heli cocTaBnsaeT bonee ABagLATY MUHYT.
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Bo3morKkHOCTM onepaTopa ¢ nepBbiM YPOBHEM A0CTyNa MUHUMA/bHbI:
® 33[aHWe N U3MEHEeHWe YCTaBOK 3aLLMT;

®  OYMCTKA NPOTOKO/OB 3aLUWT;

® YCTaHOBKa M U3MeHeHMWe AaTbl U BpEMEHU;

e ynpaB/eHue BblkaoyaTenem c My.

[ns onepatopa ¢ Y12 Kpome BO3MOMKHOCTEMN, NPeACTaBAEHHbIX Bblle, AOCTYMNHO:
o M3MeHeHNe CepBUCHbIX HAaCTPOEK;

®  N3MEHEeHWe HacTpoek ocumanorpada;

®  M3MeHeHWe NapameTpPoB NPUCOEANHEHUS;

®  M3MeHeHMe HaCTPOEK AUCKPETHbIX BXOAOB U BbIXOAOB;

®  M3MeHeHWe HACTPOEK yNpaB/eHWs BbiKAOYaTeeMm.

Ha aaHHom TpeTbem ypoBHe (Y/[3) gocTyna BO3MOXKHO M3meHeHue abCcoNtoTHO BCex
napameTpOB M HAaCTPOEK YCTPOMCTBA, KOTOpble ONpPeaenstoTCA Noab3oBaTeem.

3aBOACKME MAPOAN NO YMONYAHUIO:

e VY1 -«0001»;

e Y2 -«0002»;

e Y13 (cepBUCHbIN Naposb gocTyna) — «1234»,

Tabauua 3.14.1 - MecTopacnonoXKeHne HacTPoeK Naposien AocTyna

FnaBHOe meHIo MogmeHio 1 MoagmeHtio 2 MoameHto 3

Hactpoliku -> Maponn goctyna

2) OYHKLMA CamMOANarHOCTUKM.

B npouecce paboTbl YyCTPOINCTBO NOCTOAHHO BbIMOAHAET BHYTPEHHIO CamoauarHo-
CTUKY C LIe/Iblo MPEXAEeBPEMEHHOTO BbIABNEHWUA OWMBOK B annapaTHOW WA NPOrpamm-
HOI YacTu. B 3aBUCUMOCTU OT BHYTPEHHEW HEUCNPaBHOCTU MOTYT BIOKMPOBaTLCA anro-
PUTMbI YCTPOWCTBA U BbIXOAHbIE pene.

BHyTpeHHAA owmnbka oTobpakaeTtca B cTaTyce 6710Ka, NPOCMOTP KOTOPOTrO OCYLLLECTB-
naetca B pasgene «CamogmarHoctuka» MY nam Bo BkNagke «AnnapaTHoe COCTOAHME»
MO «UPROG».

Kpome BHyTpeHHMX owmnboK B ctatyce ICTPA-A3T otobparkatoTca MHPOPMALMOH-
Hble BUTbl A@HHbIX, TO CTb HECYLLME TONIbKO MHPOPMALMOHHYIO HarpysKy.
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Tabanua 3.14.2 - CtaTycHble 6UTbI

<
Mopapok peit-
Ne | HammeHoBaHue Pacwunéposka Mocneacreua CTBUIA Npu no-
ABNEHUN
HesepHas fata/spema.
1 Owwnbka gatbl / Bpe- | Owwnbka popmata duKcauma Bcex cobbl- 3agatb gaty u
MeHU AaTbl ¥ BpEMeHU ! ¢ ownboyHon Aa- Bpema
TOW 1 BpemMeHeMm
BHYTPEHHMUIt ncTou- BblaaTb Ha ycTpoW-
VTP " Mpu CHATUM NUTaHUA A yerp
WNoHwucTop paspa- HUK, HeobxoanMbli CTBO NWUTaHWe v Jo-
2 BpemA 1 JaTa cbpacbl-
KeH ons paboTbl yacos, KAaTbca 3apaga uc-
BatoTCA
paspaxeH TOYHMKA
HewncnpasHocTb HeuncnpaBHOCTb MUK- .
3 OrtkKas ycTpoicTea
FRAM pocxembl NamaTn
HeBoO3MOKHO CKaumBa-
HewncnpasHocTb HewncnpaBHOCTb MUK-
4 HWe 1 3anncb ocumnno-
NAND pocxembl NamaTn
rpaMmm 1 NpoTOKON0B
H H KHOMKK Ha KnasuaType
encnpaBHOCTb Kna- encnpaBHOCTL MO- -
5 BMa pbl ayna Kﬁasmar bl YMPABNIEHMA MOTYT HE Coodumms npovs
TYP Y- yp pabotaTh BOAMTENIO AN1A 3a-
MEHbI N PEMOHTa
ycTpoiicTea
HewncnpaBHOCTb KaHa- BnoknposKa 3awmT no
6 HewncnpasHocTb LH I0B U3MepeHUA Le- HanpAXeHWIo 1 aBTo-
nei HanpsaXeHUA MaTUKM
HewncnpaBHOCTb KaHa-
HewncnpaBHOCTb KaHa-
HewncnpasHocTb /10B U3MEpEHWs, BO3-
7 0B U3MepeHus
Aun o MOHa HEKOPPEKTHaA
ycTpoicTea
paboTa 3awmT
HewncnpaBHOCTb KaHa-
HewncnpasHoOCTb BbI- BbIxoZHble pene moryT
8 N10B yNpaB/IeHUA Bbl-
X008 He paboTaTb
XOAHbIMU pene
MpoBepuTb ycTaBkKn
OwmnbKa KOHTPOb- posepuTo y
HewncnpasHocTb CRC . BO3MOXKHa HEKOPPEKT- 3alumT 1 nepesa-
9 HOI cymmbl 610K0B
610Ka «YCTaBOK» CTaBOK HaA paboTa 3awmT AaTb WX B CAydvae
v HeobxoanmocTu
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NMPUNOXEHUE A

BHewHwue yenu 3CTPA-A3T (aHanorosble BXOAbl, UHTepdeicbl cBA3N)
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BHewHue uenu ICTPA-A3T (anckpeTHble BXOAbI/BbIXOAbI, NTUTaHKE)
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NPUNOXKEHUE b

Cnucok BHYTPEHHUX CUrTHANO0B, Ha3Ha4YaeMbIX Ha AUCKPETHbIEe BXOAbl

HaumeHoBaHue curHana,
e Pacwudposka curHana

Bnok ATO BnokunpoBKa guddepeHumnanbHoN TOKOBOM OTCEUYKU

Bnok 3T Eﬂz;(nwposka anddepeHLManbHOM 3aLLMTbI C TOPMOXKE-

bnok 3 Bnokunposka ATO n A3T

Bbnok MT3 BH Bnokunposka MT3 cTopoHbl BH

bnok MT3 HH Bbnoknposka MT3 ctopoHbl HH

Bnok MT3 CH/HH2 Bnokmposka MT3 ctopoHbl CH/HH2

bnok MT3 Bbnoknposka Bcex MT3

Bnok 3M Bnokunposka 3awuTbl OT NeperpysKkm

Bnok T3HM BNOKMpPOBKa TOKOBOM 3alUWTbl HyNeBOW Nocaef0Ba-
TeNbHOCTU

Briok T30M BNIOKMPOBKa TOKOBOW 3aLWMTbl 06paTHOM nocnenosa-
TeNnbHOCTU

Bnok AYO BNOKMpPOBKa aBTOMATUKM ynpasieHua obaysom

Bbnok 3MO BnaokunposKa 3awuTbl OT NOTEPU OXNAXKAEHNA

bnok anarH.PMH Bbnokunposka gnarHoctuku PMH

Bnok YPOB Bnokunposka YPOB

Bnok AlNB Bnokunposka AMNB

bnok AYB BnoKkMpoBKa aBTOMATUKKM ynpaBaeHUA BbiKAOYaTenem
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HaumeHoBaHue curHana,

PacwudpoBka curHana

rpynna 2
BKN Mpuem curHana BKAOYEHMA BbIKNtOYaTENA
OTKN Mpuem curHana oTKAOYEHMA BbIKAOYaTeNA
PMNO BH Curnan PMNO sbikAtovaTena ctopoHsl BH
PMB BH CurHan PMB BbikatovaTena ctopoHsl BH
PMNO HH Curnan PMNO sbikatouatens ctopoHsl HH
PMNB HH Curnan PMB BbikAtoyaTensa ctopoHsl HH
PMO CH/HH2 CurHan PO sbikAtoYaTens ctopoHsl CH/HH2
PMB CH/HH2 CurHan PMB BbikAtoYaTens cTopoHbl CH/HH2
PMNB2 BH Curnan PMNB2 sbikntovatena ctopoHbl BH
AT SMB JlaTynK TOKa 3NeKTPOMarHmTa BKAOYEHNA
AT 5MO01 [laTumK TOKa 3N1eKTPOMarHnTa oTkatoveHma 1
AT 3MO02 [aTuMK TOKa a1eKTpomarHuTa oTKAUeH A 2

SF6 BB curHan

JaTtumnk snerasa otceka BB Ha curHan

SF6 BB aBapua

[latunk anerasa otceka BB Ha oTkAloveHne

SF6 TT curHan

[aTtuunk anerasa otceka TT Ha curHan

SF6 TT aBapusa

Jatumnk snerasa otceka TT Ha OTKAtOYEHME

HanmeHoBaHue curHana,

Pacwunéposka curHana

rpynna 3
OB Tr3-1 Bxog, ra3oB80M 3aWmnTbl TpaHcGOpPMaTOpa Ha CUrHan
B 3-2 Bxog '3 TpaHcpopmaTtopa Ha OTKAOYEeHME
OB 3 PMH Bxog, razoBoli 3awuTbl PMH Ha oTKkAo4YeHne
[3-1 Ha OoTKA MNepeBog, ra3oBow 3almTbl 1 CTyNeHM Ha OTKAOYEHME
3-2 Ha curH MepeBopg, ra3o0BoM 3aLLUTbI 2 CTYNEHW Ha CUrHan
'3 PMH Ha curH MepeBog, razoso 3awumTbl PMH Ha curHan
PKN T3-1 Pene koHTpona nsonauum 1 ctynenn 3
PKN T3-2 Pene koHTpona nsonaummn 2 ctynenn 3
PKW '3 PMH Pene koHTponsa nsonauuu 3 PMNH
MuTtaHne I3 KoHTpob NUTaHuA Leneli ra3oBow 3aLWuThI
AT cpab CpabaTbiBaHMA AaTuMKa TEMNEPATYPbl Macaa
AT Bo3B Bo3sBpat gaTunka TemnepaTtypbl Macna

OTK/1 ot LWAOT

CurHan otkntoyeHuA BB ctopoHbl BH ot LUAOTa

OTKa3 oxnaxa

OTKa3 cucTeMbl OXNaxaeHua TpaHcpopmaTopa

Bbnok PTH no macny

Bxog, 6n0okunposkmu PMH no ypoBHIo macna
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HanmeHoBaHue curHana,

TR PacwudpoBKa curHana
NOH HH Myck no HanpaxeHuto cTopoHbl HH
MNOH CH/HH2 Myck no HanpsKeHuto cTopoHbl CH/HH2
AsT TH HH ABTOMaT Lienei HanpaxeHna cTopoHbl HH
AsT TH CH/HH2 ABTOMaT Lienei HanpsKeHus cTopoHbl CH/HH2
Yck MT3 BH OnepaTnsHoe yckopeHune MT3 BH
Yck MT3 HH OnepaTnBHoe yckopeHne MT3 HH
Yck MT3 CH/HH2 OnepaTtuBHoe yckopeHue MT3 CH/HH2
B BO-1 Bxop BHeWwHero oTkAo4eHua 1
B BO-2 Bxop, BHelHero oTkntoueHnn 2
4B BO-3 Bxop, BHelWwHero oTkAo4eHuA 3
0B BO-4 Bxopa, BHelHero oTkntoueHna 4
AB 3L Bxoa 6n0kmposkm /131U
BHew /131 Bxo4, OTKNIOUEHUA OT BHeLWHe 31
BHew /132 BXog, OTKAtOYEHUA OT BHewHel 431
BHew YPOB Bxop BHewHero oTkAo4eHua ot YPOB

HanmeHoBaHue curHana, PacmmprBKa TR
a

rpynna 5
OB Ob Bxog, onepaTMBHOM 6/10KMPOBKYM BKAOYEHNA BB
TV Bbibop pexkuma TY
My Bbibop pexknuma MY
Ycrasku 1 Bbi6op rpynmnbl ycTaBok 1
YcTaBku 2 Bbl6Op rpynmnbl ycTaBoK 2
C6poc curHan Cbpoc curHanmsaumm
BHew OTKN Bxopg, BHelwwHero oTkato4eHuA BB
BHew BK/1 Bxop BHewHero BkaoyeHnA BB
KoHTponb BB KOHTpO/Ib MCNPaBHOCTM BblkAtOYaTENA
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