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HacTosiee pyKoBOACTBO MO 3KCMyaTauMmn npeaHasHauyeHo Ansi 03HAaKOMIIEHUSI C BO3MOXHOCTSIMU, MPUH-
umMnamn paboTbl, KOHCTPyKUMEN W MpaBuiaMu 3KCMyaTauuu, XpaHeHusi, TPaHCMOopTUPOBaHWS U yTuamM3aumu
MMKPOMPOLIECCOPHOMO YCTPOWCTBA 3alUmuThl «Cupunyc-2-Bb».

Mpu skcnayaTaumm yCTponcTea, KpoMe TpeboBaHWIn JaHHOMO PYKOBOACTBA MO 3KChyaTaummn, Heobxoam-
MO cobniogatb obwme TpeboBaHUs, yCTaHaBMBAEMble MHCTPYKUMSIMU W MpaBWnamMu 3KCryaTauumM yCTpOMCTB
peneHon 3alluTbl U aBTOMATUKX SHEPrOCUCTEM.

K akcnnyaTaumy MMKpONpPOLECCOPHbIX YCTPOMCTB 3alUMThbl AOMYCKAOTCs L@, M3yumBLUME HacTosiwee P
W npolueane NpoBepKy 3HaHWIN NpaBui TEXHUKM 6e30MacHOCTY U 3KCrJTyaTauMmn 3NeKTPOoyCTaHOBOK 3/1eKTpuYe-
CKMX CTaHUMA M NOACTaHUMNM.

Mepen yCTaHOBKOWM YCTPOWCTBA PEKOMEHAYETCS MPOM3BECTM NMPOBEPKY €ro TEXHUYECKUX XapaKTEPUCTUK B
nabopaTopHbIX YCIIOBUSIX.

BWHT 3a3emneHuns yCTpoMcTBa [O/MKEH OblTb COEAMHEH C KOHTYPOM 3a3eM/IeHMst MOACTaHUMM MeaHbIM
NPOBOJOM CEUEHNEM He MeHee 2 MM,

KaTeropvuyecku 3anpeLiaercs NoaktoyeHne YCTPOUCTBA C UCMIONHEHWEM MO HaMpPSXKEHUIO ONePaTUBHOIO
nutanusa 24, 48 n 110 B NOCTOSIHHOrO TOKa K OnepaTMBHOMY HanpsbkeHuto 220 B, Tak kak 3TO NpuBOAWUT K
BbIXOAY YCTPOWCTBA M3 CTPOS.

KOHCTPYKUMSt YCTPOMCTBA BbINOMHEHA MO MOAYNbHOMY MPUHUMMY, NO3BOMSIOWEMY NOCTaBAATb YCTPOM-
CTBa C pa3fMYHON annapaTHOM koHdurypaumen. KoHdurypaums ycTpoincTea fomkHa obecrneymBaTh BbiNOIHEHWE
(YHKUMI P3A KOHKPETHOMO NMPUCOEANHEHUSI U COMNAcoBbLIBaTLCS NMpU 0chopMIEHMM 3aKa3a Ha NOCTaBKY.

MosHoe Ha3BaHME YCTPOWCTBA COCTOUT U3 CIIEAYIOLMX S/IEMEHTOB:
YcTpoiictBo «Cupunyc-2-BB-tA-nnnB-ss», rae
«Cupuyc-2-Bb» — bpMeHHOe Ha3BaHWe YCTPOUCTBa,
tA — ncnonHeHne yCTponcTBa No HOMUHaNBHOMY TOKY BTOPUYHOM 06MOTKM TT:
5A — ona HOMUMHANbLHOrO ToKa 5 A;
1A — ans HOMMHaNbHOro ToKa 1 A;
NNNB — MCMOMHEHNE YCTPOMCTBA MO HaMPSHKEHUIO ONEPATUBHOO TOKa:
24B — ansa HanpsbkeHus NuTaHusl 24 B NOCTOSIHHOMO TOKA;
48B — ons HanpsbkeHus NMTaHmsa 48 B NoCTOSIHHOMO TOKa;
110B — ansa HanpspkeHns nuTtaHus 110 B nocTosiHHOro ToKa;
220B — anst HanpsbkeHus nuTaHusa 220 B NOCTOSIHHOrO MAuM NepeMEHHOro ToKa;
220B DC — gns HanpsbxkeHus nutadmsa 220 B NOCTOSAHHOIO TOKa;
SS — UCMOMHEHME YCTPOMCTBA NO TPETbEMY MHTEPENCY NMHUM CBSI3U:
N1 — ons ucnonHeHust ¢ MHTepdeincom RS485;
W3 — ans ncnonHeHus c nHtepdericom Ethernet no «sutoi nape» (100BASE-TX) 1 npoTokonoM obMeHa
Modbus TCP;
MN4-TX — ans ncnonHenus ¢ asyms nHtepdeincamm Ethernet no «euton nape» (100BASE-TX) u npoTto-
koniomM obmeHa MK 61850 (pepakums 2);
W4-FX — pna ucnonHeHus ¢ AByMs onTudeckumn uHtepdeiicamm Ethernet (100BASE-FX) u npoTokonom
obmeHa M3K 61850 (peagakums 2).

MpuMep 3anucu ycTpoicTBa «Cupnyc-2-Bb» ¢ HampsbkeHneM onepaTuBHOrO nuTaHust 220 B, HOMUHanb-
HbIM TOKOM TT 5 A 1 gononHuTenbHbIM MHTepdeiicoMm RS485 npum 3akase:

«M1KpPONpPOLIECCOPHOE YCTPOMCTBO 3alnTbl «Cupuyc-2-Bb-5A-220B-11»
TY 3433-002-54933521-2009».

Pepakuns ot 9 nionsa 2018 r.
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CokpalleHusi, ucrnonb3yemMble B TEKCTE:
ABP — aBTOMaTU4eCcKoe BK/IIOYEHME pe3epBa;
AlB — aBTOMaTUYeCKOE NOBTOPHOE BKIIIOYEHUE;
ALIN — aHanoro-ungpoBoii npeobpa3oBaTesb;
AYP — aBTOMaTMUeCKas 4YacToTHas pasrpyska;
BN — 6nok nuTaHus;
BHP — BoccTaHoBneHne cxeMbl HopMasnbHOro pexxmma (nocne ABP);
3MH — 3awuTa MMHUMANbLHOIO HANPSHKEHNS;
30® — 3awmTa oT obpbiBa ¢as;
NMC — nHTerpanbHasl MUKPOCXeMa;
K3 — KopoTKoe 3aMblKaHuE;
KPY — KOMMNEKTHOE pacnpeaenmMTesibHOe YCTPOMCTBO;
JI3LU — nornyeckas 3awuTa LKH;
MT3 — MakcMManbHasi TOKOBas 3alumTa;
033 — ogHodaszHoe 3aMblkaHNE Ha 3eMIII0;
O3Y — onepaT1BHOE 3aroMuHaloLLEee YCTPOMCTBO;
M3Y — NOCTOSIHHOE 3amnoMuHaloLLEee YCTPOMCTBO;
PB — pene NonoXxeHus BbIKAOYATENS! — «BKIOYEHO»;
PINO — pene Nono)eHUs BbIKNOYATENS — «OTK/TIOHEHO>;
TT, UTT — nameputenbHbiin TpaHcchopMaTop TOKa;
YPOB — yCTpOICTBO pe3epBMpOBaHMsl O0TKa30B BbIK/OYaTENS;
LY — wuHbl ynpaBneHus;
SHI1 — s3HeproHe3aBuc1Mas NamsTb.
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1 OMNWNCAHUE N PABOTA

1.1 HasHaueHwne uspenus

1.1.1 YcTpoicTBO npeaHa3HaYyeHo Asisl BbIMOMAHEHMS DYHKUMUIA penerHoN 3aluTbl, aBTOMaTUKK, yrpaB-
NEHUs N cMrHanusaumu Beoja HanpsbxkeHmem 3-35 kB.

YCTpOWCTBO yCcTaHaBNMBaeTcs B peneiHbix otcekax KPY, KPYH n KCO, Ha naHensx v B Wwkadax B penen-
HbIX 3afax W MynbTax yrnpaBfeHUs 3MeKTPOCTaHUMN M noactaHumin 3-35 kB. YCTpOWCTBO mpeaHasHayeHo Ans
3alUMTbl BBOAOB CUCTEM LUWH NOACTaHLUMI, pacnpeaenmnTeNibHbIX MyHKTOB U T.4.

1.1.2 YcTponcTBo ABNSeTcsl KOMBUHUPOBAHHLIM MUKPOMPOLIECCOPHBIM TEPMUHANOM PENENHOWN 3aLUUTbI U
aBTOMaTUKW. MpUMEHEHNE B YCTPOMCTBE MOAY/IbHOW MY/IbTUMPOLIECCOPHON apXUTEKTYPbl Hapsaay C COBPEMEHHbI-
MW TEXHOMOMMAMM NMOBEPXHOCTHOrO MOHTa)a 06ecneuMBaloT BbICOKYHO HAAEXHOCTb, OOMbLLYIO BbIYNCIUTENBHYIO
MOLLHOCTb M BbICTPOAENCTBME, @ TakXKe BbICOKYH TOYHOCTb U3MEPEHMUSI SMEKTPUYECKMX BENUYMH U BPEMEHHBIX
WHTEpBasioB, YTO AaeT BO3MOXHOCTb CHU3WUTb CTyMEHW CENeKTUBHOCTM M MOBbLICUTb YyBCTBUTENIbHOCTb TEPMUHA-
na.

1.1.3 Peanu3oBaHHblE B YCTPOMCTBE afiropuTMbl (PYHKUWMIA 3aLUMTbl U aBTOMATMKK, @ TaKXKe CXeMbl NOA-
KJIOYEHNS] YCTPOMCTBA pa3paboTaHbl Mo TpeboBaHMSIM K OTEYECTBEHHbIM CUCTEMaM P3A B COTpyAHWMYECTBE C
NnpeacTaBUTENSIMU SHEPrOCUCTEM U MPOEKTHBbIX MHCTUTYTOB, YTO obecrieunBaeT COBMECTMMOCTb C annapaTypoW,
BbIMOIHEHHOM Ha pa3fMYHON 3neMeHTHOW 6ase, a Takke obneryaeT BHeAPEHME HOBOWM TEXHUKM MPOEKTUPOBLLU-
KaM W1 3KCMayaTauMoHHOMY MepcoHany.

1.1.4 YcTpolCcTBO MOXET NMPUMEHATLCA AN 3alUUThbl 3/IEMEHTOB pacnpeaesuTENbHbIX CETEN Kak caMo-
CTOSTENbHOE YCTPOMCTBO, TaK M COBMECTHO C ApyruMu ycTpovcTtBamu P3A (Hanpumep, AyroBOM 3aliuTomn,
3alLMTON OT 0AHOMA3ZHBIX 3aMblKaHWUIA Ha 3eMJ0, 3aLUMTON LWKH U T.A4.).

1.1.5 YcTpoicTBO 0becneunBaeT crieaytoLlime 3KCnayaTaUyoHHbIE BO3MOXHOCTH:

—  BbINOSIHEHME (DYHKLMI 3alUWT, aBTOMATUKK W yrnpaBneHus, onpeaeneHHbix Ny n MT3;

—  3aflaHve BHYTPEHHeW KoHdurypauun (BBOA/BbIBOA 3aLUMT M aBTOMATWUKKM, BbIGOP 3aLUMUTHBLIX Xa-
PaKTEPUCTUK U T.A4.);

—  BBOA W XpaHeHWe YCTaBOK 3alUMT U aBTOMaTUKK;

—  KOHTPOJIb ¥ MHAMKALMIO MOJSIOXKEHNS BbIK/OYATENS, @ Takke KOHTPOJIb UCMPaBHOCTU €ro Lenen
ynpasneHus;

—  onpepeneHve Buaa nospexaeHus (npu cpabatbiBaHum MT3);

—  nepepadvy napamMeTpoB aBapuW, BBOA U M3MEHEHMWE YCTaBOK MO JIMHWUK CBA3M;

—  HenpepbiBHbIA ONepaTWBHbIA KOHTPONb PaboToCNoCO6HOCTH (CaMoAMarHOCTUKY) B TEUYEHUE BCErO
BpEMEHU paboThl;

—  BNOKMPOBKY BCEX BbIXOLOB MPW HEWUCNPABHOCTU YCTPOWCTBA A/ UCKOYEHUS TOXHBIX cpabaTbl-
BaHWUiA;

—  NONy4YyeHue AMCKPETHbIX CUrHaNoB ynpaBneHusl n 610KMPOBOK, Bblgady KOMaHA YnpasieHus,
aBapUNHON 1 NpeaynpeanTeNnbHOW CUrHaNn3auUmu;

—  ralbBaHWYECKYH0 pa3Bs3Ky BCEX BXOAOB W BbIXOAOB, BK/OYas NUTaHWe, Ans obecrneyeHus BbICO-
KO NMoMexo3alUWLLIEHHOCTH;

—  BbICOKOE COMpOTMB/IEHME W MPOYHOCTb U30MSUMM BXOAOB M BbIXOAOB OTHOCWUTENIbHO KOpryca u
Mexay coboi Ansi MOBbLILEHUS YCTOMUMBOCTM YCTPOMCTBA K MEpeHanpsKeHWsIM, BO3HMKAIOLLMM
BO BTOPUYHBIX Liensx KPY.

1.1.6 ®OyHKUMM 3aWNTbI, BbINOSIHSAEMbIE YCTPONCTBOM:

—  TpexcTyneH4yaTasl MakcMMasibHas TokoBasl 3awmta (MT3) oT MexaydasHbIX NOBPEXAEHMIN C KOH-
Tponem ABYX Unun Tpex dasHbIX TOKOB (/itobasi CTyrneHb MOXXET UMETb KOMOMHUPOBAHHBIN NMycK Mo
Hanps>KeHWI0, NepBble ABe CTyNeHN MOryT ObiTb BbINO/THEHbI HAMpPaBIEeHHbIMK);

—  aBTOMATMYECKMI BBOZ YCKOPEHMS NobbIX CTyrneHen MT3 npu No60M BKIIOYEHUN BbIKIIOYATENS;

—  BO3MOXHOCTb paboTbl MT3-1 B KauyeCTBe YCKOPSIOLLEN OTCEYKH;

—  3awwuTa oT obpbiBa a3kl nuTatowero pugepa (300);

—  CUrHanusaumsi oaHodasHbIX 3aMblKaHUMM Ha 3EMJII0 MO HaMpsKEHWUIO HYNEeBOW NoCieaoBaTeNbHO-
cTy;

—  3awWuTa MMHUMANbLHOrO HanpsbkeHus (3MH);

—  3awwuTa oT notepu nutanus (31);
nornyeckas 3awmra wuH (J13LL).

1.1.7 (DyHKwal ABTOMATUKMU, BbIMOSHSIEMbIE YCTPOWCTBOM:

—  onepauuy OTK/IIOYEHUS] U BKITIOYEHMS BbIK/IIOYATENS MO BHELWHUM KOMaHAaM C 3alMToi OT MHO-
FOKpaTHbIX BK/TFOYEHWIA BbIK/IIOYATENS;

—  BO3MOXXHOCTb MOAK/IOYEHWUS BHELUHMX 3alUMT, HAaNpUMep, AYyroBOM, UM OT 0AHOMA3HbIX 3aMblka-
HWUIA Ha 3eMio;

—  ¢opmupoBaHue curHana YPOB npu O0TKa3ax CBOEro BblktoyaTens;

—  OTK/IHOYEHME BbIKoYaTeNs no Bxoay YPOB OT HMKECTOALMX BbIKloYaTenei;
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—  OAHOKpaTHoe AllB;

—  6bicTpoaeiicTBytollee ABP ¢ AeiCTBMEM Ha BKJIIOUYEHME CEKLIMOHHOIO BbIK/OYATENS UK pe3epB-
HOro BBOAQ;

—  aBTOMAaTM4ecKoe BOCCTaHOBJIEHWME CXeMbl HOPMasIbHOrO pexxuma noce ABP.

1.1.8 [dononHutenbHble cepBUCHbIE DYHKLNN:

—  onpepeneHve MecTa noBpexaeHns npu cpabatbiBaHumn MT3;

—  dmKcaums TOKOB M HanpsKEHWI B MOMEHT aBapwu;

—  M3MepeHue BpeMeHMn cpabaTbiBaHUS 3aLUMTbl U OTKIIOYEHNS BbIK/IHOYATENS;

—  BCTPOEHHble Yacbl-KaneHaaps;

—  BO3MOXXHOCTb BCTpPauBaHUsSi YCTPOMCTBa B CUCTEMY €4MHOrO TOYHOrO BPEMEHM CTaHUMM UK roga-
CTaHumu;

—  M3MepeHue TeKyLMX asHbIX TOKOB, HanpsXKEHW, MOLLHOCTK;

—  [OMOSHMTENbHBIE Pese 1 CBETOAMOABI C (PyHKUMEN, 3a4aHHON MOJIb30BaTENEM;

—  umdposoi ocumnnorpad;

—  peructpatop cobbiTui.

1.1.9 YcTpoicTBO Npov3BOAMT U3MEPEHME 3NEKTPUYECKUX MapaMETPOB BXOAHbLIX aHasloroBbIX CUrHasnoB
azHbIX TOKOB W HanpskeHun Iy, I, I Us cexumn Us cexumn Uc cexypm M BBYX NIMHENHBIX HanpskeHun ot TH
PE3epPBHOr0 UCTOMHWUKA Ugg pesersar Usc pesersa:

Mpy U3MEPEHMSIX OCYLLECTBIISIETCA KOMMEHCAUMS anepuoanyecKoli COCTaBNsoWEN, a Takke GunbTpaums
BbICLUMX FapMOHMK BXOAHbIX CUIHANOB. NS CpaBHEHUS C yCTaBKaMu 3alUUT MCMOJb3YETCs TONbKO AeNCTBYOLLEE
3HaYeHWe NepBOIN rapMOHMKM BXOAHbIX CUrHA/OB.

[ns ycTpaHeHus CylweCTBEHHOr0 M3MeHeHMsl Toka cpabaTbiBaHMs 3alMTbl MPU HACbILWEHMN MEepPBUYHBIX
TpaHcdopMaTopoB ToKa B YCTPOMCTBE NpPeayCMOTPEHO BOCCTAHOBMEHWNE CUHYCOMAANbHON (hopMbl TOKa BMIOTh A0
50% norpeLwHocTn TT.

Mpwn oTcyTcTBUKM M3MepuTensHoro TT B da3e B Tok da3bl B paccuntbiBaeTcs no gopmyne

I,=—I,—1, (1)
Hanps»keHne HyneBoi NOCNeaoBaTeNbHOCTU 3L, paccumnTbiBAETCA No dhopMyne
3U,=U,+U, +U, )

Ha ocHOBaHMU M3MepeHHbIX NapaMeTpoB NPOU3BOAUTCS pacyeT Cneayowmx BENYNH:

- ”V'Hef’l'HbLX Ha”pﬂ”(e””l\"'v Uas cexumn Usc cexymmn Uca cexumn Uca pesepsa;

— aKTMBHOW M peakTUBHOW MOLLHOCTY;

— COCTaBNAOLWMX NpsSIMOM M 0bpaTHOW nocnenoBaTensHoctn I;, Uy, Ihon Us.

1.1.10 SneMeHTHas 6a3a BXOAHbIX M BbIXOAHbIX LiEnel obecneunBaeT COBMECTUMOCTb YCTPOWCTBA C Jto-
6bIMW YCTPOMCTBAMM 3aLLUUTHLI U aBTOMATUKK pasHbIX NPOM3BOAUTENEN — INIEKTPOMEXAHUUYECKUMM, SNEKTPOHHbLIMMY,
MUKPOMPOLIECCOPHBIMUY, @ TaKXXe COMps>XeHWe CO CTaHAAPTHLIMU KaHanaMu TeneMexaHuKu.

1.1.11 YCTpoWCTBO MMEeET KaHasbl CBSA3M 415 Nepeiayn Ha KOMMbIOTEP AaHHbIX aBapUMHBIX OTKIOYEHUN,
MpoCcMOTPa M W3MEHEHMSI YCTABOK, KOHTPOMS TEKYLUEro COCTOSIHUSI YCTPOMCTBA, @ TakKe [AMCTaHLMOHHOro
yrnpaBsfieHns BbIKtoHaTeneM.

1.1.12 YCTpOWCTBO MOXET MOCTaBASATLCS CAMOCTOSITENbHO A/ MCMOJIb30BaHMsl Ha AEUCTBYIOWMX 06beK-
Tax MpyY MX MOAEPHU3ALIMM WU PEKOHCTPYKUMM. KpoMme Toro, yCTPOMCTBO MOXET BXOAUTb B KOMMJIEKTHbIE
NOCTaBKMW NPW KanuTaabHOM CTPOUTENbCTBE 3/IEKTPOIHEPreTUHECKMX OOBbEKTOB.

1.1.13 YcTpoicTBa WM3roTaBAMBalOTCA B KAMMaTUyeckoM ucnonHeHun YXM3.1 no TOCT 15543.1 wu
MOCT 15150:

—  BepxHee paboyee 3Ha4YeHWe TeMMepaTypbl OKPYXKAIOLLEro BO3ayxa nNpu akcnayataummn +55°C;

—  HMXHee pabouyee 3HauyeHMe TeMmnepaTypbl OKpYXKaloWero BO34yxa Mpu 3KChjyaTauuum MUHYC
20°C;

—  HWXHee npegenbHoe paboyee 3HaueHWe TeMnepaTypbl OKpPYXKaloLlero Bo3ayxa Mpw 3KCrsyaTta-
umm MuHyc 40°C (npu CHWbKeHUW TemnepaTypbl HUxe MUHYC 20°C OCHOBHble (YHKLUMKM 3aLUMThl
COXPaHSIOTCS, HO MHOpMaumMs, oTobpaxaemMas Ha XXMAKOKPUCTAIMYECKOM MHAMKATOPE, CTaHo-
BMTCS HEYUMTAEMOW);

—  OTHOCUTesNbHast BNaXXHOCTb Npu +25°C — fo 98%.

1.1.14 HoMuHanbHble paboune 3HaYeHWs MEeXaHWYECKMX BHELWIHUX BO3AEMCTBYHOLWMX (DAKTOPOB — MO
FOCT 17516.1 ans rpynnbl MEXaHWUYECKOrO UCMONHEHUs M7:

—  cuHycouaanbHasi Bubpauus B AvanasoHe vactoT oT 0,5 mo 100 My ¢ aMnanTydon YCKOpeHus
10 m/c? (1g), cTeneHb xecTkocTn 10a;

—  yAapbl MHOTOKPaTHOro AeCTBUS C MUKOBBIM yAapHbIM yckopeHueM 30 m/c® (3g) u AnUTenbHo-
CTbto AencTBus oT 2 Ao 20 MC, CTEMNeHb XeCTKocTu 1.
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1.1.15 YcTpoicTBO NpeaHa3HaYeHo AN 3KCyaTauum B CrIeAYOLWMX YCIOBUSX:

—  BblCOTa Haja ypoBHeM Mopsi He 6onee 2000 M, NpY UCNONb30BaHUK Ha 60MbLUEN BbICOTE HEOHXO-
AMMO UCMOJIb30BaTh MOMPABOYHLIN  KOSDAMULMEHT, YUMTHLIBAIOWMIN CHUDKEHWE 3NIEKTPUYECKON
NPOYHOCTU n3onsumm, cornacHo NOCT 15150;

—  OKpyXatowwasi cpefia — HEB3PbLIBOOMACHAs!, He coAepKallasi TOKOMPOBOASLLEN Mbln, arpeCCUBHbIX
MapoB M rasos, paspyLlaroLLmMX U30AUMNI0 U METasJIbI;

—  MECTO YCTaHOBKM AO/DKHO 6biTb 3alUMILEHO OT MonagaHust 6pbisr, BoAbl, Macesn, 3MySbCui, a
TakXKe OT NPSAMOro BO3AEMCTBUSI COJTHEYHOM paavauunu.

1.2 TexHW4YecKune xapakTepuCTUKK

1.2.1 OcHOBHble NnapaMeTpbl U pa3Mepsl
1.2.1.1 TuTaHune yCTPONCTBa OCYLLECTBASETCS OT UCTOYHMKA nepemeHHoro (ot 45 ao 55 ), NocTosiHHO-
ro MM BbINPSIMAIEHHOrO TOKa HarnpsbkeHueM 24, 48, 110 nnmn 220 B B 3aBUCMMOCTM OT MCMONHEHUS. Pabouuit
AMana3oH OTK/IOHEHUS HanpskeHusl NuTaHns — +10/-20%.
1.2.1.2 MouHoCTb, NoTpebnsemMas yCTPOMCTBOM OT UCTOYHMKA ONepaTUBHOMO NMOCTOSIHHOTO TOKa:
B AEXYPHOM pEXUNME:
—  He 6onee 7 BT ans ucnonHenuii U1 u U3;
—  He 6onee 15 BT ana ucnonHeHuin N4-TX n N4-FX;
B pexuMe cpabaTblBaHWs 3aLlnT:
—  He 6onee 15 BT ang ucnonHenuin U1 n U3;
—  He 6onee 25 BT anga ucrnonHexuin N4-TX n N4-FX.
1.2.1.3 labapuTHble pa3Mepbl YCTPOCTBa He npeBbiwakT 305x190x215 MM,
1.2.1.4 Macca ycTporictBa 6€3 ynakoBku He NpPeBbIWAET 7 Kr.

1.2.2 XapaKtepucTuku
1.2.2.1 XapaKTepucTUKK YCTPOMCTBA YKasaHbl B Tabnuue 1.
1.2.2.2 [JononHutenoHas NorpewHoCTb M3MEPEHNs TOKOB, @ TakxXe AOMNOSIHUTEsbHas NOrpewwHoCTb cpa-
6aTbiBaHNA 6/10Ka NpY U3MEHEHMN TEMMEPATYPbI OKPYXatoLeN cpeabl B paboyeM ananasoHe He npesbilwaet 1%
Ha kaxgble 10°C oTHocuTenbHO 20°C.
1.2.2.3 [lononHuTenbHas NOrpewHoCTb U3MepeHns TOKOB U cpabaTbiBaHus 6n10ka Npu M3MeHeHuMun Ya-
CTOTbl BXOAHbIX CUrHANOB B Avana3oHe oT 45 Ao 55 Iy He npesbiwaeT 2% Ha kaxapi 1 'y oTHocuTenbHo 50 u.
1.2.2.4 YcTpoicTBO He cpabaTbiBAET IOXHO U HE NOBPEXAAETCS:
— PV CHATUM M NoJaYe OrnepaTMBHOIO TOKA, a TaKkXKe MpU nepepbiBax NUTaHUs Ntobon AnmTenbHo-
CTW C NocreayoLwmnM BOCCTAaHOBIIEHNEM;
—  Mpv noaaye HanpsiXeHWsl onepaTMBHOrO NMOCTOSIHHOIO TOKa 0B6paTHOMN MONAPHOCTY;
—  MpV 3aMblKaHMK Ha 3eMJI0 Lienei onepaTUBHOMO TOKa.
1.2.2.5 YcrpoiicTBo o6ecneunBaeT xpaHeHVEe NapaMeTpoB HAaCTPOMKMN U KOHDUIypauum 3aliMT U aBTOMa-
TMKN (YCTaBOK) B TeYeHMe BCEero Cpoka Ciyxbbl BHE 3aBMCMMOCTM OT HanMuusl MUTaloLWero HanpsbkeHus. Xoa
4yacoB M 3adMKCMPOBaHHbIE AaHHbIE B MAMATU COXPaHSIIOTCS Npy nponagaHun onepaTUBHOMO MUTAHWUS Ha BpeMs
[0 HECKOMNbKKX NeT.
1.2.2.6 YCTpOWCTBO BbLIMOSHSIET (DYHKUMM 3alUMTbl CO CpabaTbiBaHWMEM BbIXOAHBIX pefie npu NojHOM MNpo-
nagaHum onepaTMBHOIO NUTAHUS OT HOMUHAIBLHOMO 3HAYEeHUSs:
— 0,6 c pna ucnonHenus 220 B;
— 0,2 c gns ucnonHenus 110 B;
— 0,05 c ans ncnonHeHuii 24 B n 48 B.
1.2.2.7 BpeMsl roTOBHOCTY YCTpOMCTBa K paboTe nocrne noaayn onepaTMBHOIO TOKa He MPEBLILIAET:
— 0,5 c ana ucnonHexumin 110 B 1 220 B;
— 0,8 c ana ucnonHeHun 24 B n 48 B.
1.2.2.8 HapaboTka Ha 0TKas ycTpolicTBa coctasnsieT 125000 yacos.
1.2.2.9 CreneHb 3awWwuThl, 06ecneymBaeMas 060n04ukoi yctpoictsa, no MOCT 14254 coOTBETCTBYET:
— IP52 no nuueBoi 1 6OKOBbLIM MAHENSAM;
— IP20 no 3agHen naHenu, KpoMe KIeMM NMOAKIIIOUYEHMS] TOKOBbLIX Lienei.
1.2.2.10 3nekTpu4yeckoe COMPOTUBNEHME WU30NALMN MEXOY HE3aBUCMMbBIMU 3MEKTPUYECKMMU LEensaMn u
Mexay 3TMMKU LensaMm 1 KOPMycoM B XONTOAHOM COCTOSIHUM COCTaBASIET:
—  He MeHee 100 MOM B HOpMasbHbIX KIUMaTUYECKUX YCTOBUAX;
—  He MeHee 1 MOM npv NOBBbILIEHHOMN BNAXXHOCTU (OTHOCUTENbHAs BNAaXXHOCTb — 98%).
HopMasibHbIMK KITMMaTUYeCKUMK YCIOBUAMU CHMTAIOTCS:
—  TemnepaTypa OKpyxatowero so3gyxa — (25+10)°C;
—  OTHOCMTENbHAs BMAAXHOCTb — OT 45 oo 80%;
— aTtmocdepHoe agasnenue — ot 630 go 800 MM pT. CT.
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Tabnumua 1
HavmMeHoBaHWe napameTpa 3HayeHune
1 BxofHble aHanoroBble CUrHasbl:
UYMCO BXOAOB MO TOKY 3
HOMWHanbHbIN TOK da3 (I, Iz 1), A (ucnonHenune 1 A) 1
(ucnonHeHune 5 A) 5
MaKCMMabHbIA KOHTPOMMPYEMbI AMana3oH TOKOB B ¢haszax, A
(ucnonHenune 1 A) 0,05 -40
(ucnonHenune 5 A) 0,2 -200
pabounii AnanasoH TOKOB B ¢azax, A
(ucnonHenune 1 A) 0,2 -40
(ucnonHenue 5 A) 1,0 — 200
OCHOBHasl OTHOCUTESIbHAs! MOrPELUHOCTb N3MEPEHNS TOKOB B (pasax, % +3
TepMMYeckasi CTOMKOCTb TOKOBBIX Lienel, A, HE MeHee:
ANUTENBHO (ucnonHenune 1 A) 3
(ucnonHenue 5 A) 15
KpaTKOBPeMEHHO (2 ¢) (ucnonHenune 1 A) 40
(ucnonHenune 5 A) 200
YyacToTa nepeMeHHoro Toka, Ny 50 +0,5
noTpebnsiemMast MOWHOCTb BXOAHbIX Lienei (asHbIX TOKOB B HOMUHABHOM
pexume, B-A, He bonee 0,5
4MCO BXOAOB MO HAMPSHKEHWIO 5
HOMUMHanbHoe HanpsxkeHne da3 (Us aq Us i Uccy Uss res, Uscpes), B 100
MaKCUMasbHbIA KOHTPOJIMPYEMbIN AMAana3oH HanpshkeHun, B 1-150
pabounii AnanasoH Hanps>keHwid, B 2-120
OCHOBHasi OTHOCUTENbHASA MOrPeLIHOCTb M3MEePEHUs HanpsXeHu B casax, % +3
TepMuyeckasi CTOMKOCTb Lieneit HanpsixeHus:, B, He MeHee:
ANUTENBHO 150
KpaTKOBpPEMEHHO (2 ¢) 200
4yacToTa NepemMeHHOoro Toka, 'y 50 +0,5
noTpebnsiemMasi MOLHOCTb BXOAHbIX LiEMNei Hanpsi>keHnii B HOMUHAJTbHOM
pexume (U = 100 B), B-A, He 6onee 0,5
2 BxoaHble AWMCKpETHbIe curHanbl (220/110 B)
4YNCNO BXOL0B 28
BXOAHOW TOK, MA, He 6onee 20
HanpshkeHne HaaeXXHoro cpabaTbiBaHusi, B (ucnonHenune 24 B) 17-28
(ucnonHeHue 48 B) 34-56
(ucnonHenue 110 B) 80-132
(ucnonHenune 220 B) 160-264
(ucnonHeHune 220 B DC) 170-264
HanpshKeHWe HaaeXHoro HecpabaTtbiBaHus, B (ucnonHeHmne 24 B) 0-15
(ucnonHenue 48 B) 0-30
(ucnonHenue 110 B) 0-72
(ucnonHenune 220 B) 0-145
(ucnonHeHmne 220 B DC) 0-158
Hanpsb>keHue Bo3BpaTa, B (ucnonHenune 24 B) 13-15
(ucnonHeHue 48 B) 26-30
(ucnonHenue 110 B) 65-75
(ucnonHenue 220 B) 130-140
(ucnonHenmne 220 B DC) 140-150
ANNTENbHOCTb CUrHana, Mc, He MeHee 20
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MpoaomxkeHne Tabnauubl 1

HavmeHoBaHve napameTpa 3HayeHune
3 BbIxOAHbIE AUCKPETHbIE CUrHasbI ynpaeneHns (220 B)
KOJIMYECTBO BbIXOAHBLIX CMrHAN0B (rPynn KOHTAKTOB) 16 (28)
KOMMYTUPYEMOE HarpsKeHne NepeMeHHoOro 1M NoCTosSHHOro Toka, B, He bonee 300
KOMMYTUPYEMbI NMOCTOSIHHBIV TOK 3aMblKaHMSI/pa3MblKaHWsl NPU aKTUBHO-UHAYKTUBHOM
Harpyske ¢ NocTosiHHoW BpeMeHu L/R = 50 mc, A, He bonee
pene «OTKN.», «Bkn.» n «YPOB» 6/0,5
oCTanbHbIE pene 6/0,25
KOMMYTUPYEMbII NEPEMEHHBIV TOK 3aMblKaHWsl/ pa3MblKaHWUs MPpY aKTUBHO-MHAYKTUBHOW
Harpyske ¢ NnocTtosiHHOW BpeMeHn L/R = 50 mc, A, He bonee 6/6

1.2.2.11 2SnekTpudyeckas n3onsauMst Mexxay He3aBUCMMbIMU SNEKTPUYECKMMU LENSAMU U MEXAY 3TUMU Le-
NsSIMU N KOPMYCOM B XOJIOAHOM COCTOSIHUM NPV HOPMasbHbIX KnnMaTuyeckmx ycnosusix (n.1.2.2.10) 6e3 npobos u
nepekpbITUS BblAepXXUBAET:

UCMbITaTENbHOE HaMpsi)XKeHWe NepeMeHHoro Toka 2 KB (aeicTBytollee 3HaveHne) Yactoton 50 My
B TeyeHne 1 MuH;

MMNYSIbCHOE MCMbITaTeNlbHOE HanpskeHve (N0 TP UMNYbCa NOMOXUTENBHbIX M OTPULATENbHbIX)
C aMnnuTyaon Ao 5 kB, AnUTenbHOCTLIO nepeaHero dpoHTa 1,2 MKC, ANUTENbHOCTBIO MMIybca
50 MKC 1 nepuoaoM crnegoBaHns MMMNynbcos — 5 C.

1.2.2.12 YctpoictBo cootBetcTByeT TpeboBaHuaM MTOCT P 51317.6.5-2006 no MoMexoyCTOMYMBOCTU W
BbIMOSHAET CBOM (DYHKLMW NpY BO3AEACTBMM NOMEX C NapaMeTpamu, npuBeAeHHbIMK B Tabnuue 2.

1.2.2.13 YCTpOWCTBO  COOTBETCTBYET  TpebOBaHWSM MO  MOMEXO03MWUCCMM,  MPUBEAEHHBIM B
MOCT P 51317.6.4-99.
Tabnuvua 2
o)
o F = g
T 9 8% s
Bua nomexm 5 E FOCT, M3K E S = MNpumeyaHne
&g CEa
&
MNoBTOpsOWMeECcs 3aTyxalowme 3 |IFOCTP51317.4.12 A 2,5 kB — npoBoa-3emns

konebaHus YactoTtoin 0,1—1,0 My

M3K 61000-4-12

1,0 kB — npoBoA-NpoBoA

HaHoceKyHAHbIe MMMYNbCHbIE MOMEXN 4 |TOCT P 51317.4.4 A 4 kB — nuTaHue
M2K 61000-4-4 2 KB — ocTanbHble uenu
DNeKTPOoCTaTUYECKME NOMEXU 3 |FOCTP51317.4.2 A 8 KB — BO34YyLUHbIV
M3K 61000-4-2 6 KB — KOHTaKTHbIN
MarHuTHOE nose NPOMbILLINEHHOMN 5 |TOCT P 50648 A 100 A/M — NOCTOSIHHO
YacToThl M2K 1000-4-8 1000 A/M - KpaTKOBpPEMEHHO
PagnoyacTtoTHOe 3/1eKTpOMarHUTHoe 3 |FOCTP51317.4.3 A 26—1000 MI'y
none M3K 61000-4-3 10 B/m
MUKpOCeKyHAHbIE MMMYbCbI 6OJIbLLOM 4 |ITOCT P 51317.4.5 A 4 xB
3HEprum M3K 61000-4-5
KOHAYKTMBHbIE HU3KOYACTOTHbIE 3 |IOCTP51317.4.6 A 10B
noMexm M3K 61000-4-6 140 gb
NmnynbcHoe MarHUTHOE none 4 |TOCT P 50649 A 8/20 mkc
M3K 1000-4-9 +300 A/m
3aTtyxatowee konebatenbHoe 5 |TFOCT P 50652 A 100 kl'y
MarHMTHOE none M3K 1000-4-10 +100 A/m

1.2.3 MakcnManbHasi TokoBas 3awmTa (MT3)

1.2.3.1 MT3 MoxeT UMeTb 3 CTyneHu: nepsas, MT3-1 (TokoBasi OTCeYKa), C HE3aBMCMMON BPEMSITOKOBOM
XapaKTepucTukon, BTopasi, MT3-2, n Tpetbs, MT3-3, — C 3aBUCUMbIMU WAN HE3aBUCUMbBIMU BPEMSITOKOBbIMM
XapaKTepucTnkamu. Tun 3aBUCUMOCTM TOK-BpeMS cTyrneHein MT3-2 n MT3-3 3aaaeTcst C MOMOLLbIO YCTaBOK.

1.2.3.2 KonuuectBo ctyneHeit MT3 3aaaeTcs ¢ NoMoLlbio ycTaBok. CTyneHb MT3-3 MoxeT paboTaTh Ha
OTKJTIOYEHME MW TOJTbKO Ha CUrHanM3aumio.

1.2.3.3. Crynenn MT3-1 n MT3-2 MoryT 6bITb BbINOHEHbI HANpPaB/IEHHbIMK, TO €CTb cpabaTbiBaTb TOMIbKO
npv ycnoBmMu 3aaHHOr0 HanpaBAeHUs MOLLHOCTH.

10
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1.2.3.4 Bce CTyneHM C He3aBMCMMOW BPEMSTOKOBOM XapaKTEPUCTUMKOM (YHKLMOHANbHO WMAEHTUYHbI U
UMEIOT XapaKTEPUCTUKK, yKasaHHble B Tabnuue 3.

Tabnvua 3
HanmeHoBaHWe napameTpa 3HayeHune
1 [IManasoH yCcTaBoOK o Toky, A:
[UNSi NEPBOM CTYMNEHU (ucnonHenune 1 A) 0,40 — 40,00
(ucnonHenune 5 A) 2,00 - 200,00
[UNS1 BTOPOW CTYMNEHU (ucnonHenune 1 A) 0,20 — 40,00
(ucnonHenune 5 A) 1,00 — 200,00
[Nst TPETbEN CTYNEHN (ucnonHenune 1 A) 0,1-20,00
(ucnonHeHune 5 A) 0,40 — 100,00
2  [wnana3oH yCcTaBoK MO BpeEMEHMU, C:
[Nsi NEPBOI CTYNeHN 0-10,00
[Ns BTOPOW CTyMneHu 0,10 - 20,00
[NS TPETbEN CTYNEHN 0,20 — 99,99
3 [MCKpEeTHOCTb YCTaBOK:
no Toky, A 0,01
Nno BpeMeHu, C 0,01
4 OcHOBHasl NOrpeLHoCcTb cpabaTbiBaHNUS:
no TOKY, OT ycTaBku, % +5
Mo BPEMEHMW AN1S1 HE3AaBUCUMbIX XapaKTepUCTUK:
Bblaepxxka 6onee 1 ¢, ot ycraBku, % +3
BblAep)KKka MeHee 1 ¢, MC +25
3aBUCMMbIX XapaKTepUCTUK, OT ycTaBku, % +7
5  KoadbdwmumeHT Bo3BpaTa Nno ToKy 0,95-10,92
6 Bpems Bo3BpaTta, MC, He 6onee 50

1.2.3.5 [Ons cTtyneHeit MT3-2 u MT3-3 BO3MOXeH BblIOOp OAHON U3 6 XapaKTEPUCTUK TOK-BpeMS:
1. HesaBucmMMasi xapaktepuctuka. Bpemsi BblaepXku onpegensieTcsl HabpaHHbIM 3HayeHMeM BpeMeHU
ycTaBsku 7Tycr

2. HopManbHO MHBepcHas xapaktepuctuka (no M3K 255-4), nokasaHHas Ha pucyHke E.1

‘= 0’]4XTYCT [ ]
(/Iyer V7 -1

3. CunbHO MHBEpPCHasa xapakTepuctuka (no MaK 255-4), nokasaHHas Ha pucyHke E.2

13,5xTycr
“Uhe)1 )

(3

4

4. Ype3BbluaiiHO MHBEpPCHasl XxapakTepuctuka (no MoK 255-4), nokasaHHasi Ha pucyHke E.3

_ 80x T, ygT [c]
(/Iyer) -1
5. Kpytas (tuna pene PTB-I), noka3aHHas Ha pucyHke E.5
B 1
30x(1/Iyer - 1)
6. Nonoras (Tuna pene PTB-1V), noka3aHHas Ha pucyHke E.4
B 1
. 20x((1/1yer ~1)/6)"*

roe t— oTpabaTbiBaeMasi BblAepXXKa BPEMEHM,
I — BXO[HOW TOK,
Iycr— ycTaBka rno Toky,
Tycr — YCTaBKa N0 BpEMEHM.

~+Tyer [c]

+Tyer [e]

(5)

(6)

()

11
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1.2.3.6 BblaepXKa BpeMEHW Ha HayanbHOM y4acTKe 3aBUCUMbIX BPEMSTOKOBbLIX XapaKTEPUCTUK OrpaHu-
umBaeTcs Ha yposHe 100 c.

1.2.3.7 YckopeHue MT3

1.2.3.7.1 YckopeHue cTyneHei MT3-1, MT3-2 n MT3-3 BBOAMTCS aBTOMaTUYeCkM Ha BpeMst ( Tygxop + 1 C)
npu NobbIX BKIOYEHUSX BbIKNoUYaTeNs. BBoa yckopeHus ntoboi CTyneHn MOXET 6bITb OTK/THOYEH YCTaBKaMU.

1.2.3.7.2 Bblaepxka BpeMeHu yckopeHuss MT3 oaMHakoBa AN BCEX CTYMEHEN W 3a[aeTcsl YCTABKOM
Tyvekor- ECM NSt cTyneHeit MT3 3adaHa yCTaBKka Mo BPEMEHW MeHee 3HauyeHust Tycop TO MPU yCKopeHun MT3
3aAaHHas BblAEPXXKA COXpaHseTca (AeNCTBYET MeHblUasl YCTaBka). B cnyyae 3apaHusl 3aBUCMMbIX XapaKTEPUCTUK
MT3-2 unn MT3-3 Ha BpeMsi YCKOPEHWSI OHW NEPEBOAATCS B PEXMM C HE3aBMCMMOWN BPEMSITOKOBOW XapaKTEPUCTK-
KOM.

1.2.3.7.3 CryneHb MT3-1 MoxeT 6biTb 3anporpaMMMpOBaHa Kak YCKOPSHOLLIAsi OTCeYKa, NMpyu 3TOM OHa
6yaeT BBOANTLCS B paboTy ToNbkO Ha BpeMs ( Tyxop+ 1) C NOCNE BKOUYEHUS BbIK/OYaTENS.

1.2.3.8 Tlyck no HanpsXeHuto

1.2.3.8.1 [yck No HanpshKeHUIO MO3BOMSIET Nyylle OTCTPOUTLCS OT Harpy304HbIX TOKOB M MOXET 3aja-
BaTbCS HE3ABUCUMO NS KaXXAaoh CTyneHn MT3 cooTBETCTBYIOLWMMM YCTaBKkaMu. MycK NO HanpsiXKeHWUIo aBToMaTy-
YeCKn BbIBOAUTCS MpU OTKIIOYEHHOM BbIK/IlO4aTene.

1.2.3.8.2 C nomoupto yctaBku «[lyck no U» B rpynne ycrtaBok «MT3 oblimne» MOXHO BKIOYaTb Mbo
TONbKO BONbTMETPOBYIO (BM) 6710kMpPOBKY, TMB0 KOMOMHMPOBAHHLIN MYCK MO HanpsXeHuto. Mpy BkItoYeHHON BM
610kMpoBKEe ANs cpabaTbiBaHMsS 3alUMTbl XOTS 6bl OAHO M3 MeXAya3HbIX HaNPsXKEHWUN [O/MKHO CHU3UTLCS HUXe
MOpPOroBOro 3HAYeHWsl, 3aAaHHOTO YCTaBKOW. [puM KOMGWMHMPOBAHHOM MYCKE MO HaMpsHKEHUIO paspeLleHne
paboTbl MT3 6yaeT BblAaHO TakXXe M Npu MpeEBbLILEHNN HanpsXxeHneM U, 3agaHHOro nopora.

MapaMeTpbl NycKka MO HaNpsHKEHUIO NpuBeaeHsl B Tabnuue 4.

Tabnvua 4
HanmeHoBaHue napaMeTpa 3HauyeHue
1 [wnanas3oH ycTaBok No MexaydasHbiM HanpsxeHusm, B 1—100
2 [vanasoH YCTaBOK MO HaMpPsXeHUo obpaTHoOW nocneaoBaTenbHocTh Uy B 5—30
3 [IMCKpeTHOCTb YCTaBOK Mo MexaydasHbIM Hanps>xeHusam u Us, B 0,1
4 TlorpellHoCTb Nopora cpabaTbiBaHUs, Y% +2

1.2.3.9 OnpegeneHune HanpaBneHUst MOLWHOCTH

1.2.3.9.1 OnpeaeneHune HanpaBneHWs MOLLHOCTM MPOM3BOAMTCS MO Tak Ha3biBaeMol 90-rpagycHoi cxe-
Me COYETAHMS TOKOB U HaMNPsOKEHUN: [y n Upg Igwn Ugyy Iewn Ugs. CxeMa MMEHYETCS MO YriiaM Mexay HanpskeHu-
€M 1 TOKOM, NOABEAEHHBbIM K YCTPOWCTBY B CUMMETPUYHOM TpexcasHOM PeXMMe Npu YCI0BUM, YTO TOKM B (pa3ax
COBMajatoT C OAHOMMEHHbIMKU (ha3HbIMKU HaMNpsKeHnsSMKU. HanpaBneHne MOLIHOCTU onpefensieTcs o Ben4vmHe
(ba3o0BOro yrna Mexay TOKOM U HaMpshKeHWEM OTAENbHO A1 KaXXAoi napbl CUFHAJOB.

1.2.3.9.2 [na 3apaHus obnactu paboTbl HanpaBieHHOW 3alUTbl HEO6X0AMMO 33[aTb [ABE YCTaBKM —
Yros MakCMManbHOW YyBCTBUTENbHOCTU @uy U 30HY CPabaTblBaHUS @qsr YTON @uy OTCUATHIBAETCS OT BEKTOPA
HanpsiHXeHWs1 NPOTMB YaCOBOWM CTPenKW. 30Ha CpabaTblBaHUSI @cs«r OTCUATLIBAETCS OT HanpaBfieHUs MakCUMalb-
HOM YyBCTBUTENbHOCTU B 06€ CTOPOHBI.

PaspellueHne paboTbl HanpaB/ieHHOW CTyrneHn MT3 6yaeT npoucxoanTb Mpu nonagaHun xXots 6bl 0AHOW
napbl CUrHaNoB TOKa M HanpsHKeHWs B 30HY cpabaTbiBaHus.

1.2.3.9.3 Crynenn MT3-1 n MT3-2 nMetoT caMOCTOsITES/IbHbIE OpraHbl HarnpaBfeHUs MOLLHOCTU, KOTOpble
MOXXHO HacTpOUTb Ha pa3Hble 30Hbl cpabaTbiBaHMS.

1.2.3.9.4 YysctBUTENLHOCTH OHM MO TOKY — 3a4aHHOE 3HAYEHWUE YCTaBKM MO TOKY A/l AAHHOWM CTYMEHM,
A, no HanpsxeHuio — 1 B.

1.2.3.9.5 TlorpelHocTb onpeaeneHuns yrinoB Ha Kpasx AnanasoHoB He npesbiwaeTt +3°.

12



blBA.656122.098 P2

3oHa
cpabaTrbsIBaHUS

Uc

PucyHok 1 — lNMosicHAaoWwaa anarpaMma ornpeaeneHns HanpasieHns MOLWHOCTH

+Qcexr — YCTaBKa, onpefensiowas WMpuHy 30Hbl cpabaTtbiBaHus;

@ymy — YCTaBKa yriia MakCMManbHOW YyBCTBUTENBHOCTM, OTCUUTLIBAETCS OT BekTopa Uiz (Use Ugg) MpOTHB
HaMpaBJIEHNS YaCOBOMN CTPENKM.

Ha npumMepe 3aaaHbl YCTaBKU: +pcr = +60°, pny = 45°, BEKTOp TOKa nonagaeT B 30Hy cpabaTbiBaHUS.

1.2.3.9.6 Tpu HeueTKOM onpeaeneHun TeKyLLero HanpasieHNs MOLLHOCTH (B 30HE HeonpeaeneHHoCTH, a
TaKKe NpU CHMXXKEHNW HAMPSHKEHUS MW TOKa HUXKE nopora YyBCTBUTENIbHOCTM) CTyMNeHb He cpabaTblBaerT.
1.2.3.9.7 YcraBKka HanpaBneHus YepefoBaHus a3 Ha opraH Hanpae/eHNUs MOLHOCTU He AeNCTBYET.
1.2.3.9.8 TpeaycMoTpeHa BO3MOXHOCTb OMepaTMBHOMO BbIBOAA HAMpaBfEHHOCTU HE3aBUCUMO AN1S KaX-
Jon crtynenu. Ecnu anst mporpamMmupyemMoro Bxoga 3ajatb ¢yHkumMio «BrnokvmpoBka OHM 1 (unm 2)», ¢ ero
MOMOLLbI0 MOXHO MepeBecTV HanpaBfeHHble CTYMeHU 3alWT B HeHanpaBneHHbl pexuM. CtyneHb MT3-3 opraHa
HanpaBs/IEHNS MOLLHOCTN HE UMEET.
MpeaycMoOTpeHa BO3MOXHOCTb OMEpPaTMBHO BbIBECTU BCKO CTYNEHb LENWKOM, 3aAas Ang nporpammupye-
MbIX BXOA0B pyHKUMIO «BbnokmpoBka MT3-1 (nnu 2, 3)».
1.2.3.9.9 MNpu obHapy>xeHnn HeucnpaBHOCTM TH MOXHO BbIBECTU M3 paboTbl HamnpaBfiEHHbIE CTYMEHU
3awmT (3apaHa ycraska «OHM npu HencnpaBHocT TH» = «BbiBoa MT3») Unv nepeBecTy UX B HEHaNPaBEHHbIN
pexuMm (3agaHa yctaBka «OHM npu HeucnpasBHocTM TH» = «BbiBOA4 HampasneHHocTu»). HeucnpasHocTb TH
onpegenseTcs no noboMy U3 Tpex Kputepues:
—  MpW OTKOYeHUM aBToMaTa TH;
—  yepe3 10 ceKyHA NOC/E CHUXEHUSI OQHOIO U3 JIMHEMHBIX HamNpPsHKEHUN Hke YCTaBkU Uswy smox;
— yepes 10 cekyHA NOC/e NpeBbIEHNs HanpshkeHneM U, 3HadeHns yctaBkn Us nopora
1.2.3.9.10 Mpwu paboTe CTyneHun C yCKOPEHMEM OHa MOXET aBTOMaTUYeCKW MepeBOAMUTLCS B HeHanpas-
NEHHbIN pexxuM, ecnn ycTaBka «OHM npu yckopeHun» HaxoamuTtcs B nonoxeHun «OTKIT»,

1.2.4 CurHanusaumst ogHodasHbIX 3aMblkaHui Ha 3emiio (033)
CurHanusaumsa 033 BbiNONHAETCS NO (aKTy NpeBbIlLeHNs HanpshkeHneM 33U, 3HadeHns yctaBku 3Uj xonre.
Bblaep>xka BpeMeHU onpeaensieTcs YCTaBkon 7o

1.2.5 3awwTa o1 06pbiBa ¢asbl nuTatowero dugepa (300)
1.2.5.1 30® peanusyeTcs METOAOM pacyeTa COOTHOLLIEHUSI TOKOB 0BpaTHOM nocneaoBaTenbHOCTU [> U
NpsIMOM MOCNeA0BaTENbHOCTU [;, paccyMTaHHbIX No (popMynam:

j120 -j120
Ayl e

I, 3 (8)
I,+1,-e"+1, e
12: A B 3 C (9)
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Mpun OTCYTCTBUM U3MEPUTENBHOMO TpaHchopMaTopa Toka B dase B, Iz paccuutbiBaeTca no dopmyne (1).

B HopManbHOM pexuMe paboTbl COOTHOLLEHNE I/T; BNIM3KO K HYMIO, TOrAa Kak npu obpbiBe oaHON u3 ¢a3
COOTHOLLIEHNE CTAaHOBUTCA 6IU3KUM K eANHULIE.

1.2.5.2 [1ns vucknoyeHus cpabaTbiBaHWs 3alluTbl NpU 06pbiBe dasbl CO CTOPOHbI HAarpy3kn MMEETCcs BO3-
MOXHOCTb 33JaHuNa AOMOMHUTENIbHOrO YC/I0BUA CpabaTbiBaHWUsA MO HaMpshKeHWIo oBbpaTHOM noc/iefoBaTelbHOCTU
U5, paccunTbiBaeMoMy no dopmyne:

- 120 7120
=UA+UB-e +U.-e
3

1.2.5.3 MeeTca BO3MOXHOCTb 3a/laHUsi YCTABKOM NPsIMOro MM 06paTHOro YepenoBaHus a3, YTo o4eHb
yA06HO ANst HEKOTOPbIX 3HEprocucTeM (nNpu obpaTHOM YepeaoBaHuu a3 Toku a3 B n C B dopmynax (8), (9) u
HanpsbkeHns da3 B n C B popmyne (10) MeHs0TCS MecTamm).

1.2.5.4 ®OyHkuusa 300 MoxeT paboTaTb Ha OTK/IIOYEHME WM TOMTBKO Ha CUFHANU3aumio.

1.2.5.5 300 nMeeT HE3aBMCHMYIO BbIAEPXKKY BPEMEHW.

1.2.5.6 Ans vcknodeHuns cpabatbiBaHusa 300 npu MexaydasHbix K3 Ha oTxoaswmx npucoeanHeHUsx
MMeeTCs BO3MOXHOCTb 6/10kMpoBkM nycka 300 npu nycke MT3 nyTéM BK/OYEHUS YCTaBKM «BnokmpoBka oOT
MT3».

U2

(10)

1.2.5.7 MapameTpbl 30® npuseaeHsl B Tabnuue 6.

Tabnvua 6
HavMeHoBaHWe napameTpa 3HayeHue
1  [Omana3oH yCcTaBOK MO COOTHOLWEHWO 15/1; 0,10— 1,00
2 [IMCKpETHOCTb YCTaBOK MO COOTHOLWEHWO 15/1; 0,01
3  MuHuManbHOe 3HayeHwe Toka /;, Mpu KOTOPOM MPOU3BOAMUTCS pacyET COOTHOLLEHUS, A 0,20
4  [IManas3oH yCTaBOK MO HanpsbkeHuo U, B 0,0 —99,9
5  [WCKpeTHOCTb YCTaBOK MO HanpshxkeHuto U, B 0,1
6 [lManasoH yCTaBOK MO BPEMEHM, C 0,20 — 99,00
7  [OWNCKPeTHOCTb YCTaBOK MO BPeMEeHU, C 0,01
8  OcHoOBHasl NorpeLwHoCTb, OT YcTaBok, %
MO COOTHOLLEHWUIO 1/1; +10
no HanpspkeHuo U, +3
no BpeMeHu +3
9  KoadduumeHT Bo3BpaTa 0,95

1.2.6 ABTOMaTuKa yrnpaBneHus Bbikitouatenem (AYB)

1.2.6.1 KpoMme OTK/IOUYEHUNS U BK/OYEHUS BbIKNOUYATENS NPU CpabaTbiBaHUM BHYTPEHHUX (QYHKUMIA 3a-
WWTHl M aBTOMATUKM YCTPOMCTBO obecrneynBaeT AWCTAHUMOHHOE YMpaBfieHue BolikntoyaTeneM. AucTaHUMOHHOe
yrnpaBneHue OCyLLecTBASETCS KOMaHAaMu, NOCTyNaoLWmMMKn No ANCKPETHBIM BXOAaM, a Takxke Mo JIMHUKN CBSA3U.

1.2.6.2 [na KOMaHAHOro ynpasneHust npeaycMoTpeHbl AUCKpeTHble Bxoabl «OTkA. oT TY», «OTkA. oT
Kntoya», «Bkn. ot TY» n «Bkn. OT knoya».

MpeaycMoTpeHa BO3MOXHOCTb UCMO/Ib30BaHUS OAHOr0 U3 NpOrpaMMUPYEMbIX BXOAOB AJ1S NepeKIoYeHns
pexxuMa ynpaBneHus. Ecnn ana BblI6paHHOro BXoAa 3aAaTh YCTaBKy (yHKUMM «BnokumpoBka TY» M «AKTUBHLIN
ypoBeHb — 0», TO HannuMe cMrHana Ha 3TOM BXOJe BOCMPUHUMAETCS KaK paspelleHue TY, oTCyTCTBME CUrHana —
KaK pa3speLLeHne MecTHOro ynpasreHusi. PexxuM paboTbl BXOAa OnpeaensieTcs yctaBkoin (cM. Tabnuuy 9).

1.2.6.3 YcTpoiicTBO 0becneunmBaeT 6/10KMPOBKY OT MHOFOKPATHOMO BK/THOYEHUS BbIK/OUaTeNs (OT «npbl-
raHus»). Mpu opMMpoBaHMKN KOMaHAabl «OTK.» YCTPOMCTBO 6/10KUPYET Ntobble KOMaHAbl Ha BKITHOYEHUE.

1.2.6.4 BbinonHeHne koMaHabl «OTK/1.» KOHTPOIMPYETCS Mo BXOAHOMY curHany «Bxog PINO», a koMaHAbl
«Bkn.» — no curHany «Bxop, PI1B».

1.2.6.5 Ons npepoTBpalleHns Bbixoda M3 CTPOS KOHTaKTOB pene, YNpaBAsioWmMX BblKloYaTenem
(«OTKN.» U «Bkn.»), Npu OTKase BbIKAKYaTeNs, 3TU pene YAEPKMBATCA BO BK/IOYEHHOM COCTOSIHUM [0
BbIMOSIHEHMS KOMaHAbl (MO KOHTPOJIO COCTOSIHMSA curHanoB «Bxoa PIMNO» n «Bxoa PMB») nnn Ao HaxaTtus KHOMKK
«C6poc» nocne NpUHYANTENBLHOro 06ecToumBaHmns Lenen «OTKN.» Unn «Brn.».

1.2.6.6 N WCKMOYEHUS CUTyauuM <«OMPOKMAbIBAHUS» BLIKNOYATENS MPU paHHEM CbeMe curHana
«BK.», YTO XapaKTEpPHO A/ HEKOTOPbIX BWAOB MAaCNsHbIX BbIK/lOYaTENEN, NpPesycMOTpeHa AOMOSIHUTESbHas
3a4epXXKa CHATUS 3TOro CMrHana, 3afjaBaemast YCTaBkoh 7.

1.2.6.7 B cny4ae npuMeHeHUs OONONHUTESbHBIX MPOMEXYTOUHbIX pene rno curHanam «Bki.» n «OTkn.» ¢
Uenbio npeaoTBpalleHns BbIXOAA W3 CTPOS KaTyleK OTK/IIOYEHWUS WU BKIIIOYEHUS MOXHO 33a4aTb PEeXuM
OrpaHVYeHUss OJIUTENIbHOCTU 3TUX KOMaHA C MOMOLLbI0 YCTaBOK «OrpaHunyeHue BkIoYeHus» n «OrpaHuyeHune
OTKMoUeHns». Ecnm nocne Bbigaunm KomaHabl «Bkn.» noaTtBepxaeHue no curHany «Bxop PIMNB» He 6yaper
MoflyyeHo, TorAa Mo UCTEYEHUWU BPEMEHW YCTaBKU Tpir maxy NMPOM3OMAET CbEM CUrHana C BbIXOAHOro pene C
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BblAauell HEUCMPABHOCTM «3aflepXXKa BKJIOUYEHMSI» Ha WHAMKATOpE, BK/IOYEHMEM CBeToaModa <«BHelHsia
HencnpaBHOCTb» M CpabaTbiBaHWeM pene «CurHanusaums». AHanorMyHo, eCnn Nocne Bblaaun KoMaHabl «OTK.»
NoATBEPXAeHME Mo curHany «Bxog PMO» He 6yaeT monyyeHo, Toraa MO UCTEYEHUUM BPEMEHM YCTaBKU Torkr max
MPOM30MAET CbEM CMIHana C BbIXOAHOMO Pefie C Bblaayeil HEMCNPABHOCTM «3afepKka OTKIIOUYEHNS» Ha MHAWUKA-
TOpe, BK/IIOUEHNEM CBETOAMOAA «BHeLWHsAS HemcnpaBHOCTb» M cpabaTbiBaHMeM pene «CurHanusaums».

BHUMAHWE! MNynbCHBIN pexxuM (OrpaHUYeHue AJIUTENbHOCTU CUrHanoB) paboTbl BbIXOAHLIX YNpaBis-
IOLWMX pene MOXHO ucrnonb3osaTb TOJIbKO npu HannumMm npoMexyTouHbIX pesne B LensiX ynpasneHns BblK/oYa-
Tensl, Tak Kak COBCTBEHHbIE BbIXOAHbLIE pene YCTPOMCTBA HE CNOCoBHbI paspbiBaTb MOCTOSIHHBIA TOK cBbilwe 0,5 A
npu HanpspkeHun 220 B.

1.2.6.8 MMpu aBapuiHOM OTK/IOYEHWUM BbIKtOYaTeNs (nocne cpabaTbiBaHMS 3aWWUMTbI UM NMPY HECAHKLMO-
HWPOBAHHOM OTK/IOYEHUU') ANS TOro, YTOBbl BKIKOYMTL BbIK/OYATENb, HEOBXOANMO €ro «CKBUTMPOBaTb», TO
€CTb BblAaTb KOMaHAy Ha OTKJIOYEHME OT KJtoua, TY UK MMHUK CBA3M. HECKBUTMPOBAHHOE aBapUMHOE OTKJIOYE-
HME MHAMUMPYETCS MUraHueM ceetoanoda «OTKJT» u yaepxuBaHueM pene «ABapuitHoe oTKIo4YeHune». Heobxo-
AMMOCTb KBUTMPOBAHMS MPU AUCTAHLUMOHHOM YrpaBieHMN TEPMUHAJIOM 3a[laeTcs YCTaBkoW «KBUTMpOoBaHue TY».
Mpw ynpaBneHuu OT Kito4a KBUTUPOBaHue 06s3aTensbHo.

1.2.6.9 ®OyHKUMIO YNpaB/iEeHUS BbIK/OYATENIEM MOXHO BbIBECTM M3 paboTbl MyTEM nepeBoda YCTaBKU
«OyHKUMSA» B nomnoxeHune «OTKJ1»., B 3TOM ciyyae ycTponcTBO He (hOopMUPYET KOMaHAY Ha BKJTHOYEHWE BbIK/IO-
yaTens U He KOHTPOJSIMPYET COCTOSIHME LiENei yrnpaBieHns BbIKtoYaTeNeM.

1.2.6.10 [ins 3anerasoBbix BblK/OYaTenein B YCTPOMCTBE MpeAyCMOTPeHa BO3MOXHOCTb MOHOW 6110KK-
POBKM ynpaBfeHns (3anpeT BKIOYEHUS U OTKKOHEHWUS BbIKOYaTenNs) Npy CHWXXKEHWW AaBneHus anerasa. [ns
3TOro HeobxoAMMO 3aaaTb OAHOMY U3 MPOrPaMMUPYEMbIX BXOA0B YHKLUMIO «BroknMpoBka ynpaBneHus» 1 nogatb
Ha 3TOT BXOA, CUrHan OT AaTyuMKa AaBfeHUs dnerasa.

1.2.6.11 Mpn HannuuMn BTOPOro 3NEKTPOMArHUTa OTKIIOYEHNST HEOOXOAMMO BKITHOUUTL YCTaBKy «3IMO2»,
3a4aTb AN OOHOMO M3 MporpamMupyemblx BxOA0B GyHKUMO «PlMB2» n NOAKMOYMTb 3TOT BXOA K BTOpPOMY
3NEeKTPOMArHMTy OTK/IIOYEHMS.

1.2.6.12 Bxoa «AsTomat LUM» ans BblkntoyaTenei c NpyXWHHbIM NPUBOAOM MpeAHa3HayeH Ans CUrHa-
M3auMn NpornajaHus HanpsHkeHWs Ha LWWHAX MNWUTaHWS 3aBoAa MNPYXWH C MOMOLLLIO KOHTPOSS COCTOSIHUS
aBTOMaTU4eckoro BbiktovaTens ABLUM. 3ToT e BXo4 MOXeT OblTb MCMOMb30BaH A1 KOHTPOAS FOTOBHOCTU
6noka ynpasneHusl BbiKoUaTenem.

Jlornka paboTbl 4aHHOrO BXOAa WM3MEHSIETCS C MOMOLLbIO ycTaBku «Bxop ABLUM». 3Ta ycTaBka MOXeT
MUMETb OAHO U3 YETbIPEX 3Ha4YeHun: «H3 aBT.», «HP aBT.», «He rotoB», «[0TOB>.

Tabnuua 7 — fdevictBue Bxofa «ABToMata LUM» Ha norvky paboTtbl YCTPOWUCTBA
3HayeHue yCTaBKu [HevictBne

H3 aBT. Mpv nosiBNeHMU curHana Ha Bxoge 6e3 BblAepXKKN BpeMeHU (PUKCUPYETCS Hencrnpas-
HoCTb «ABToMaT LUM», cpabaTtbiBaeT npeaynpeauTenbHas curHanmsaumsa u bnokunpyer-
Csl BKJIIOYEHUE BbIK/IIOYaTens
HP aBT. Mpy NponagaHum curHana Ha Bxofe 6e3 BblAepXXKM BpeMeHn (hUKCMpyeTCs Hemcnpas-
HocTb «ABToMaT LUM», cpabaTtbiBaeT npeaynpeauTensHas curHanmsaumsa u bnokunpyet-
Csl BKJIIOYEHUE BbIK/IIOYaTens
He rotoB Mpy nosiBNeHMN curHana Ha Bxofe 6e3 BblAepXXKN BpeMeHn 610KNpyeTCs BKIOYEHUE
BbIK/OYATENS, U Yepe3 BpeMsl, 3aiaHHOe YCTaBKOW « Trorop.makc®, PUKCUMpPYETCS
HencnpaBHOCTb «MpuBoA He roToB», cpabaTbliBaeT NpeaynpeanTebHas CUrHaaM3aums
loToB Mpy NponagaHum curHana Ha Bxofae 6e3 BblAepXXKM BpeMeHn 6/10KnpyeTcs BKIOYEHNe
BbIK/OYATENS, U Yepe3 BpeMsl, 3aiaHHOe YCTaBKOW « Trorop.makc>, PUKCUMpPYETCS
HencnpaBHOCTb «MpuBOA HE roToB», cpabaTbliBaeT NpeaynpeanTesibHas CUrHaaM3aums

1.2.7 Pe3sepBupoBaHue 0TKa3oB BbikovaTens (YPOB)

1.2.7.1 ®yHkums «YPOB-BbIxo4» MCNOMb3yeTcs ANS OTKIOYEHMS BhILECTOSLWMX BhIKoYaTenen npu oT-
kaze BBOAHOro. lNyck ¢yHKuMn «YPOB-BbIXOA4» OCYLIECTBASIETCS NMpU cpabaTbiBaHUM N06oM M3 3aWwmMT (B TOM
ynucne U OT rasoBol, AyroBoi, Bxoga YPOB, BHELIHUX OTKHOYEHWUIA C COOTBETCTBYIOLWIMMU YCTaBKaMK), KpoMme
3MH. Mpu gerictBun 3MH 1 NpyU KOMaHAHbIX OTKIIOYEHUSIX (OT KHOMKKU M KJItoYa YNpaBieHnus, OT TENEMEXaHUKMY,
OT NIMHUM CBSI3W) curHan nycka YPOB He dopmupyeTcs.

1.2.7.2 BbixogHoe pene «YPOB» cpabaTbiBaeT Nocsie 3a4epXXKN Ha BPeMS YCTaBKU 7ypps €CNN B TEYEHME
3TOr0 BPEeMEHW TOK Yepe3 BbIKIo4YaTeslb HE CHU3MICA HWXKe 3HavyeHus lypps. ECNM BbikNOYaTeNb HOPMasibHO

! HecaHKLMOHMPOBaHHOE OTK/TIOUEHWE onpeaenseTcs no dakTy NosiBNeHns curHana Ha exoge PO, ecnu
nepea 3TMM He cpabatbiBano pene «OTkn.»
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OTKOUMNCA (KOHTPONMPYETCS MO CHMXEHUIO TOoKa), TO curHan «YPOB» He dopmupyeTcs. Bblaep)xkka BpeMeHM
Typos OTCUUTBIBAETCSA OT MOMEHTa MojAayn CUrHana Ha BbixodHble pene «OTK.».

1.2.7.3 BbixogHoe pene «YPOB» cpabaTtbiBaeT Ha BpeMsi He MeHee 1 cekyHabl. OTnycKaHWe KOHTaKTOB
pene «YPOB» nponcxoauT nocre CHMXKEHUs! ToKa.

1.2.7.4 BxoaHOW AWUCKPETHbIA curHan «Bxoa YPOB» noaknto4yaeTcss K YCTpOMCTBaM 3aliWThl, YCTaHOB-
JIEHHbIM Ha OTXOASAWMWX MPUCOEAMHEHUSX, U BbI3bIBAET HEMeAsIeHHOE OTK/IIOYEHWE BBOAHOMO BbIK/OYATENS.
BBuay BbICOKOW OTBETCTBEHHOCTM BBOAHOMO BbIKIOYATENS A4S 3aLUMTbl OT JIOXKHbIX CpabaTbiBaHUIA C MOMOLLbIO
YCTaBKM MOXET OblTb BBEAEH [AOMOSIHUTENbHbLIA KOHTPOSIb MO TOKY. TakMM 06pa3oM, OTK/IIOUEHME BBOAHOMO
BbIK/lOYATENS NPOU30MAET TONbKO NPU MOCTYM/IEHNM Ha BXOA YCTPOWCTBA AMCKPETHOrO curHana «Bxoa YPOB» u
HasM4MM TOKa, NPEBbILIAIOLWEro YCTaBky fypos.

1.2.7.5 ®parMeHT YHKUMOHANBbHOM CXEMbl, MOSICHAIOWMI paboTy dyHkumin «YPOB-Bxoa» u «YPOB-
BbIX0O4», NpuBeaeH Ha pucyHke U.15.

1.2.8 Jlornueckas 3awmta wuH (J13LU)

1.2.8.1 Jlornyeckas 3alimTa peannsyeTcs C NMoMoLLbi0 YCTPOMCTBA, CTOALLENO Ha BBOAHOM BbIK/HOYATENE,
YCTPOMCTBa 3aLiMThl HA CEKLIMOHHOM BbIK/tOUATENE U MPYNMbl YCTPOWCTB, CTOSLMX Ha BbIKMOYATENsIX npucoeau-
HeHu. ®yHkums J13LU peanusyeT 6bICTpOE OTK/IOUYEHWE BBOAHOMO W/WMNWM CEKLMOHHOIO BBIK/IIOYATENS MpU
BO3HMKHOBEHNW MOBPEXAEHUS! HA LUMHAX METOAOM «OT MPOTUBHOro», To ecTb K3 Ha WKnHax (uKcupyeTcs npu
HaM4YMM aBapuHOMO TOKa Ha BBOZE MPUW OTCYTCTBUM MycKa 3allMT, YCTAHOBMEHHBIX Ha BCEX MPUCOEANHEHUSIX.

1.2.8.2 ®yHkumsa J3LU npeactaensieT coboi AONONHUTENBHYIO CTYNEHb TOKOBOM 3aLUMThl, MYCK KOTOPOM
MOXXHO 3ab6/10KMpoBaTb BHEWHWM CUrHaAOM. B KauectBe BXOAHOro curHana anst 6nokmpoBku ctyneHun J13LU
MCMOMb3YETCS BbIXOAHOW KOHTAKT «Myck MT3» 3aWMT OTXOASALMX NPUCOEANHEHWM.

1.2.8.3 PeanusoBaHa BO3MOXHOCTb Bblibopa AByx cxem JI3LU — ¢ nocneaoBaTenbHbIM UK NapannenbHbIM
COeAMHEHNEM BbIXOAHbIX CUrHaNoB MAEpHbIX 3aWUT. DTO AOCTMIAETCS MCMONb30BaHNEM NepekMaHOro KOHTaKTa
pene «Myck MT3» 1 3aaHNEM COOTBETCTBYIOLLIEN YCTaBKU B BbILIECTOSLUMX 3aLLUUTaX.

1.2.8.4 PexoMeHAyeTCs MCMOMb30BaTb MocneaoBaTenbHyto cxemy J13LU BBMAY AENCTBEHHOrO KOHTPONS
ee LeNOCTHOCTU CMCTEMOM AMArHOCTMKM YCTPOMCTBaMM.

Mpumepsbl peanusaumm obenx cxem J13LL nprBeaeHsl Ha pucyHkax 4.6 u [.7. ®parMeHT dyHKUMOHANBHOM
cxeMbl npueeaeH B MpunoxerHun U.

1.2.8.5 B ycTpoiicTBe npeaycMoTpeHbl ABa Bxoza 6nokuposku J3LL. Bxoa «Bnokuposka N3 1» npea-
Ha3HayeH Ansl MNOAKMOYEHNS K HeMY GOKMPYIOWMX CUFHANOB OT 3alUMT MPUCOEAMHEHWUIA, U ANS 3TOro BXoda C
nomMoLlpbto yctaBkmn «Cxema J13LL» 3apgaetca tvn 6nokupyiowero curHana. Myck JI3LW 6nokupyetcs npv napan-
NesibHOM CXeMe MpW Hann4YMK CUrHana Ha 3TOM BXOAe, NpW MOCNeaoBaTeNbHON CXeMe — MpW OTCYTCTBUM CUMrHana.
Bxoa «bnokuposka J13LU 2» npegHasHaveH ANs NOAKMOYEHMS K HEMY 6110KMpYIOLWEero curHana OT CeKLUMOHHOro
BbIK/TIOYATENS UM OT BHeLHero knoya. Myck J13LLU 6n10kupyeTcs npu Hannymm curHana Ha 3TOM BXoge.

1.2.8.6 YCTpOMCTBO OCYLLECTBASIET KOHTPO/b LEMNOCTHOCTY 6nokupytowein uenu. Mpu yaepxaHum 61oku-
pYIOLLEro CUrHana B TEYEHUW BPEMEHW, MpPeBbIIAIOWEro YCTaBKy 7qmas Ha MHAMKATOP BbIBOAUTCS coobLieHue
«bnokuposka J13LU 1 (unn 2)», 3aropaeTtcs cBeToaMoA «BHelwHss HemcrnpaBHOCTb» M cpabaTbiBaeT pene
«CurHanusaums».

Hanunuune koHTponsa Bxofa «bnokuposka J1I3LLU 2» MOXHO paspeLlmvTb WK 3anpeTuTb C NOMOLLbIO YCTaBKu
«CurHan 6110KnpoBKkK 2». OTK/IIOUYEHME 3TOM YCTaBKM PEKOMEHAYETCS MPU NOAKIIOYEHUN K STOMY BXOAY BHELLUHE-
ro Koua.

1.2.9 3awmTa MUHMManbHOro HanpsxxeHus (3MH)
1.2.9.1 3awwuTa MMHMMaNbHOMO HaMpsKeEHWUs cpabaTbliBAaET NP MOHWXKEHUWN CPasy BCEX TPEX JIMHEMHbIX
Hanps>KeHWN Ha CeKUMU HMdXXe Mopora, 3aJaBaemMoro ycTaBkoW Usyy, W pabotaeT oT TH, ycTaHOBMEHHOro Ha
CeKkumu.
1.2.9.2 [ns HopMasnbHoM paboTbl 3MH He0bX0AMMO BbIMOSIHEHME CEAYIOLWMX YCIOBUM:
—  BK/tOYeHa ycTaBka «PyHKLMA 3MH»;
—  BKJ/IOYEH aBTOMATUYeCKMI BbIKNloYaTenb TpaHcdopMaTopa HanpsbkeHns (cM. n.1.5.5.8);
—  BK/IOYEHa DYHKUMS OnepaTMBHOMO ynpaBneHust «3MH» Ha nepeaHei naHenu yCcTponcTBa;
—  MNpUCYTCTBYET CUrHan paspelleHns paboTbl 3MH oT BTOpoi cekummn WKH «Pa3pelleHne 3MH»
(Npu ncnonb3oBaHWM COOTBETCTBYIOLLErO NPOrpaMMMUpyeMoro Bxoaa);
—  OTCYTCTBYET Mpu3HaK HencnpaBHOCTU TH cekummn 1 TH pe3epBHOro UCTOYHMKA;
—  MPUCYTCTBYET NpMU3HaK FOTOBHOCTU Pe3epBHOMO UCTOYHMKA (Ha NMLEBOW MaHenn roput CBETOAU-
of «[0TOBHOCTb pe3epBa»);
—  MaKCuMManbHbIM U3 ha3HbIX TOKOB HE AO/MKEH MPEBLILLATL 3HAUEHWS, 3aJaHHOIO YCTaBKON Ixyox
1.2.9.3 3MH vMeeT oAHOCTYMNEHYATYIO HE3AaBUCUMYIO XapaKTEPUCTUKY C OHOMN BbIAEP)KKON BPEMEHMU.
1.2.9.4 NapameTpbl 3MH npuBeaeHsbl B Tabnumue 8.
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Tabnuvua 8
HanmeHoBaHue napaMeTpa 3HayeHue

1 /nanasoH ycTaBoK Mo HanpshkeHuo Uy, B 5,0-99,9
2 [ONCKpeTHOCTb YCTABOK MO HanpshkeHuto Uy, B 0,1
3 [lManasoH yCTaBOK Mo BPeMeHW, C 0,02 -99,99
4  [NCKPETHOCTb YCTaBOK MO BPeMeHw, C 0,01
5 OcHOBHas NOrpeLHoCTb, OT YCTaBoK, %

No HanpskeHuno Uy +5

Nno BpeMeHu +3
6 KoadduumeHT Bo3BpaTa 1,06

1.2.10 3awmTa ot notepu nutaHus (3M0M)

1.2.10.1 3NN obecneumBaeT OTK/IOYEHUE BLIK/OYATENS], ONPEAEnsis Ha paHHeM 3Tane akT npornaga-
HUS Hanps>XeHUs OT OCHOBHOIO UCTOYHUKA.

1.2.10.2 3awwmTa uMeeT ABa HE3aBMCMMBbIX MYCKOBbLIX YCNOBUSA: N0 06paTHOMY HamnpaBfeHWIO MOLLHOCTU U
Mo Yr/ly MeXay HanpsKeHWEM MPSIMOI NOCeA0BaTEbHOCT OCHOBHOIO 1 PE3EPBHOIO MCTOYHMKA.

1.2.10.3 Nyck no obpaTHOMY HaMpaB/IEHWUIO MOLLIHOCTU MPOUCXOAUT MPU OTPULATENTbLHOM 3HAYeHMU akK-
TUBHOW MOLUHOCTW. [ns nycka 3awmuTbl HE06X0AMMO Hanuuue Toka, npesblwatowero 0,05 A, a Takxke xoTs 6bl
O[HO W3 TPeX JIMHEWHbIX HanpsHKEHUA AOMKHO OMYCTUTLCS HUKE 3HAYeHUs! YCTaBkU Unax.

Bpemsa cpabaTtbiBaHUS 3alumTbl NPY MycKe No HanpasieHU0 MOLHOCTM He npeBbiwaeT 40 mc.

1.2.10.4 Myck nO yrny OCYLEeCTBASIETCA NPU OTCTaBaHWM HanpshKEHUSt MPSIMOM MOCNeA0BaTENbHOCTM
cekumMn (OCHOBHOrO WCTOYHWMKA) OTHOCUTENBHO PE3EPBHOr0 WCTOYHMKA, BbI3BAHHOM CHWKEHWMEM YaCTOTbl
OCHOBHOMO UCTOYHMKA. CpabaTbiBaHMe MPOUCXOAMT MpU MorafaHnu B 3aaHHbIN YCTaBKaMM CEKTOP C KOHTPOJSIEM
BE/IMUMHBI JIMHEVHBIX HanpsHKEHWA, NpWU 3TOM AOMOSIHUTENIbHO KOHTPONMPYETCSH COOTHOLUEHME YacTOT MCTOYHW-
KoB. [ns cpabaTbiBaHUS 3alUUTbl BCE TPW JIMHEWHBIX HaMpsiXKeHWUs1 AOSMKHbI MPeBbIWAaTh YCTABKy Uwyy, @ Takke
XOT$1 6bl OIHO U3 TPEX JIMHENHBIX HAMPSHXKEHWIN JO/MKHO OMYCTUTLCS HUDKE 3HAYEHNS YCTABKU Unax.

®YHKUMIO MyCcKa NO YTy MMEET CMbIC/T BBOAWUTL B AEUCTBUE NMPU HANMUMK MOLLHOWM ABWUraTeNbHON Harpys-
KW Ha ceKkumu.

1.2.10.5 C nomolubio yCTaBKM MOXET ObiTb BBeAEHA 3aaep)kka cpabaTbiBaHMs 3alUmMThbl. 3aepXxKa Aei-
CTBYEeT OAHOBpPEMEHHO Ha 06a MyCKOBbIX YCOBMS.

1.2.10.6 3N aBTOMaTMYECKM BbIBOAMUTCS U3 paboTbl MpU OTCYTCTBMM FOTOBHOCTU PE3EPBHON0 MCTOYHMKA
a Takoke nNpu Hannmumm 6nokuposkn ABP.

1.2.11 ABTOMaTMyeckoe BKk/HOYeHNe pe3epBa (ABP)

1.2.11.1 ABTOMaTMYeCKOe BKJIIOUYEHWNE pe3epBa B YCTPOMCTBE MOXET ObiTb peannsoBaHO ABYMSI Crnocoba-
MW — KOrla YCTPOWCTBO BbIAAET CMIHaN BKIIIOYEHUS pe3epBa, M Korda npu ABP BKIHOYAETCS CBOM BbIK/OYATENb.
Bbl6op pexxuma paboTbl 3agaeTcs yctaBkon «®yHkums ABP — Bxoa/Bbixoa/OTkn».

Mpu ABP CeKUMOHHOrO BbIK/IOUATENS Ha 3aliMTax 060oMX BBOAHLIX BbIK/HOYaTenen 3adaeTcsl ycTaBKa
«@yHKuna ABP» = «BbIxoa», BbIXOAHbIE CUrHanbl «BkntodeHne oT ABP» nopatotcs Ha Bxog «BknioyeHve ot ABP»
3aWNUTbl CEKLMOHHOrO BbIK/lOYaTens.

Mpu ABP TpaHcdopmaTtopa (ABPT) Ha 3alwimMTe OCHOBHOMO MMTAlOLEro BBOAA 3a4aeTcs ycTaBka «PyHKUMS
ABP» = «Bbixog», BbIXOAHON curHan «BknoueHne oT ABP» nopaeTcs Ha BXxoa «BkntouyeHune ot ABPT» (3agaetcst
Kak (YHKUMS NMporpaMMMpyeMOro BXOAa) 3alUuMTbl pe3epBHOMO0 BBOAHOMO BbIK/KOYATENs, HA KOTOPOM 3ajaeTcs
yctaBka «PyHkumsa ABP» = «Bxopg».

[Na CHWXeHUs BpeMeHW MepeksiiodeHnss BTopas rpynna KOHTaKToB pene «BkntouveHne oT ABP» MoxeT
[eCTBOBATb HEMOCPEACTBEHHO HA BbIK/HOYATEb PE3EPBHONO0 UCTOYHMKA (MPUMEP CXEMbl MPUBEAEH HA PUCYH-
ke [1.9), npu 3ToM ans obecrievyeHnss KOpPeKTHOM paboTbl IOMMYECKON CXEMbl YCTaBKa 3a1€PXXKW BKIOUYEHUS OT
ABP B yCTpOICTBE, YNpaB/sIOWEM BKIIOYEHNEM PE3EPBHOINO0 UCTOYHMKA («Cupuyc-2-C» Ans CXeMbl Ha pPUCYHKe
[.9), 06s3aTeNbHO A0MKHA 6bITb YCTaHOBNEHA PaBHOM HYJHO.

1.2.11.2 C nomoLbto NporpaMMMpyeMblx BXOAOB B YCTPOWCTBO MOMYT MOCTYMNaTb CUMFHabl 6/TOKUPOBKM U
pa3pelieHns pabotbl ABP. [1na 3Toro ycraBka «®yHKLMS» BbI6paHHOro Bxoaa (BXOA0B) NepeBOANUTCS B MOJIOXe-
Hue «Bbnok.ABP» 1 BbIGUpPaeTCs aKTUBHbBIN YPOBEHb CUrHana.

Ecnv ans Bxofa 3afilaH aKTUBHBIA YpOBEHb «1», TO HanWuMe curHana Ha Bxoae 6nokupyet ABP, oTcyT-
CTBME — paspellaeT. Ecnmn ans Bxoaa 3apaH akTUBHbLIN YpoBeHb «0», TO Ha/iMUME CUrHasma Ha BXOAe paspeLuaeT
ABP, oTcyTcTBMe — 6110KMpYeT.

Mo ymonuaHuio «Bxog 6» 3anporpaMMnpoBaH Kak «Pa3pelweHne ABP», «Bxoa 9» — «bnokuposka ABP».

MosiBneHne curHana 6nokmposkn ABP nnm cHaTue curHana paspelwenunst ABP 6ygeT 3axuraTb CBETOAMOA
«ABP 6510kMpoBaHoO».

Mpn Hannuum 6nokumpytowero (MM OTCYTCTBMM pa3peluarolero) curHana bnokmpyrotcs dyHkummn ABP,
BHP v 3MMMM, Ha aelictBue 3MH 3TOT CUMrHan BIUSIHUSE HE UMEET.
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1.2.11.3 C noMoLLblo NporpaMMMPYEMbIX BXOAOB B YCTPOWCTBO MOXET MOCTYNaTb CUrHan roTOBHOCTM pe-
3epBHOr0 UCTOYHMKA. [N 3TOro ycraBka «®yHKUMS» BbIOpaHHOro BxoAa (BXOAOB) NMEPEBOAUTCS B MOMOXEHUe
«HeT roT.p-Ba» ¥ BblGNpaeTCsl aKTUBHLIN YPOBEHb CUIHANa.

Ecnu ans Bxoaa 3afaH akTUBHBIA YPOBEHb «1», TO Ha/JIMUME CUIHaNa Ha BXOAE YKa3blBAaeT Ha OTCYTCTBUE
roTOBHOCTU pe3epBa U 6nokupyet ABP, 3MH n 3MM, oTcyTcTBUE — pa3pellaeT. Ecnu ans Bxoaa 33/1aH akTUBHbIN
ypoBeHb «0», TO Hanuume cMrHana Ha BXOAEe YKa3blBAaeT Ha FOTOBHOCTb pe3epBa W paspewaeT ABP, 3MH u 31111,
oTCyTCTBME — BNOKMpPYET.

[ns ocyuwlecTBneHns B3anMHol 6nokmpoBkn ABP, 3MH 1 3MMIM mMexay AByMS BBOAaMM pEKOMEHAYETCs Uc-
Mosib30BaTb OAWMH M3 BXOAOB C 3TOM (DYHKUMEN C aKTUBHBLIM YpOBHEM «0» WM C HY/IEBOMN BbIAEPXKON BPEMEHMU
COBMECTHO C MporpaMMupyemMbiM pene «Pene 7» («Pene 7» — 6bICTpOAENCTBYIOLLEE TBEPAOTENILHOE pene) C
3aAaHHON Ans Hero dyHkumen «loToBHOCTb». Mpu 3TOM obecneumBaeTcs GbICTPOAENCTBYIOWAs 610KMPOBKa
COOTBETCTBYIOLMX (PYHKLNNA.

1.2.11.4 NMpu ABPT («®yHKums ABP» = «Bxoa») yCTPOMCTBO BK/IIOYAET CBOM BbIK/IOUATE/b MO BHELLHE-
My curHany «BkntoueHne ot ABPT» npu oTcyTCTBMM curHana 6nokuposku ABP.

BknoueHune BoikoyaTens no sxody «Bxoa ABPT» 6ByaeT mpoucxoauTb Kak Mo YPOBHIO, Tak U MpU UM-
NynbCHOM CUrHane AnnTenbHoCTbio 6onee 20 Mc.

1.2.11.5 TMpu BBEAeHHOW ycTaBke «DyHKUMS ABP» = «BbIXoa» BbIXOAHOW CUrHan Ha BKITHOYEHUE pPE3EpB-
HOro UCTOYHWUKA NuUTaHus ByaeT hopMMpoBaTLCS B Clyvae OTKIIOUEHMS CBOEro Bobikntovatens ot 3MH, 3MM, ot
OCHOBHbIX 3awwmT TpaHcchopmaTtopa, oT 300 (npu BBeaeHHoOM yctaBke «ABP» = «Bkn» B ycTaBkax 30d), oT
BXofla «BHelluHee oTknoUyeHne» (Npy BBEAEHHOW ycTaBke «ABP» = «Bkn» B yCTaBKax COOTBETCTBYIOLIErO BX0oAa),
CaMOMNpPOW3BOJIbHOM OTK/TIOYEHMWN BbIKoYaTenst (Npu BBEAEHHOW YycTaBke «ABP mpu HeCaHKUMOHWPOBAaHHOM
OTKJTIIOYEHNN» = «PaspeLlleHo»).

ABP 6yaet 6nokvupoBaHo npv pabote MT3, N3LU, oTkmoueHnn no uensm YPOB, AyroBoi 3aliuTbl, BHELI-
HEro OTK/OUYEHUS C 3anpeToM ABP, 3alUMTbl WKWH. ITO NPEnATCTBYET MOAK/IIOUEHMIO MOBPEXAEHHON CEKLUMKU K
WCMPaABHOMY WCTOYHWMKY MWUTaHMA M NOAHOMY obecToumBaHuio noactaHuun. ABP 6yaeT 6nokupoBaHO mnpu
HanmumMmn curHana 6nokmposku ABP OT mporpaMMuMpyeMbix BXOAOB, a TakXKe MpWU BbiBEAEHHOW (yHKUMM onepa-
TUBHOIO ynpaBneHns «ABP». ABP MOXeT 6biTb 3ab/10KMpOBaHO Mpu Hanuuun 30, B MOMEHT, NpeALECTBYIOLNNA
Bbldade KOMaHAbl Ha OTKoYeHue. [ns 3Toro fomkHa 6biTb 3adaHa yctaBka «ABP npu 3Up» = «bnoknpoBaHo».
Ecnn ABP 610Kku1poBaHo, Ha nepeaHel naHenu 6yaeT ropetb ceeToamos «ABP 610kMpoBaHo».

BbixofHOM curHan «BkntoyeHne ot ABP» chopMmupyeTcs Ha Bpems 2 C.

1.2.11.6 MNpepycMoTpeHa BO3MOXHOCTb paboTbl ABP npy KOMaHAHOM OTK/IHOYEHWM BBOAHOMO BbIK/OYaA-
Tens. [nsg 3Toro HeobxoaAMMO nepeBecTn ycTaBky «ABP npy KOMaHAHOM OTKOYEHUW» B NonoXeHue «Pa3pelle-
HO».

1.2.11.7 B otnuumm ot TepMmuHana «Cupuyc-2-B», nyck ABP nponcxoauT He no dakTy OTK/IHOYEHUS Bbl-
Knoyatens (nocne nosiBfeHns curHana Ha exoge PrO), a oaHoBpeMeHHO co cpabaTbiBaHuweM pene «OTK.»,
nosToMy, ecnn Heobxoaumo obecreunTb CHadana OTKAYEHWE BBOAAQ, a 3aTeM BK/IOYEHME pe3epBa, B Lemb
BK/IOYEHMS] HeobXx0aAMMO BBOANTE H3-610K-KOHTaKTbl BBOAHOMO BbiktoyaTens (npuMep Ha pucyHke [.9).

1.2.11.8 [1ns BO3MOXXHOCTW BblAauu KOMaHAbl Ha BK/TKOYEHME CEKLUMOHHOIO BbIK/OYATENS OAHOBPEMEHHO
C KOMaHAOM Ha OTK/IOYEHWE BBOAA B YCTPOMCTBE MpeayCcMOTPeHa BO3MOXHOCTb peanusauun hyHKUUM «pasb-
eVHEHNS», eCsin NOoCse BKITIOYEHUS CEeKLUMOHHOrO BblktovaTens B TedeHne 100 MC He NMpou30LWIo OTKIYeHue
BBOZa. B 3aBMCMMOCTM OT HEO6XOAMMOCTU peanmsaunm 3ToW (YHKUMM NPOrpamMMMpyeMoe pene, ynpasnsiollee
OTK/TIIOUYEHMEM CEKLIMOHHOMO BbIKNtOYaTeNs, NOAKYaeTcs:

— K Touke «OTkn.CB BHP» — oTkntoueHne byaet nponcxoamTb TONbKO npu pabote anroputma BHP
(cm. n.1.2.12);

— K Touke «OTkn.CB» — oTktoyeHne 6ygeT npoucxoanTb Kak npu pabote anroputma BHP, Tak un
yepes 100 Mc nocne nycka ABP, ecrin He OTKJIHoUMCS BBOAHOMN BbIK/OYATESb.

1.2.12 ABTOMaTM4ecKoe BOCCTaHOB/IEHWE HOpMasbHOro pexxuma (BHP) nocne ABP

1.2.12.1 C uenblo aBTOMaTUYECKOr0 BOCCTAHOBIEHNS CXEMbl HOPMAJILHOMO peXxMMa nocne cpabaTbiBaHUS
ABP yCTpOICTBO MOXET NPOU3BOAMTbL 0BpaTHOE MEpPEeKtOYEHNE, TO €CTb, OTKIOUYATh PE3EPBHbLIN (CEKLIMOHHBIN)
BbIK/IFOYaTESNb M BK/IHOYaTb OCHOBHOM (CBOV BBOAHOW).

1.2.12.2 TMpeaycMoTpeHo ABa Buaa paboTel BHP — ¢ nepepbiBOM NUTaHWsl NOTpebuTenen, To ecTb, Koraa
CHa4ana OTK/IIYAETCS CEKLMOHHBIN BbIK/OYaTENb U, NOC/e NPOBEPKU COCTOsIHMS ero Bxofa PIB, BkovaeTcs
CBOW BbIK/IlOYaTENb BBOAA, WM 6e3 nepepbiBa, C OAHOBPEMEHHOW MapasfenbHoi paboTol ABYX BBOJOB Yepes
BK/IIOUMEHHbIN CEKLIMOHHBIN BbIktoYaTenb. Hanmume pexknma BHP, a Takxe ero BuA onpeaensieTcs ycraBkaMu.

1.2.12.3 Kputepuem nycka anroputma BHP aBnseTcs nossneHue HanpsbkeHne A0 BBOAHOMO BbiK/oUaTe-
ns. [Anst 3TOro 0AHOMY M3 AMCKPETHBIX BXOAOB YCTPOWMCTBA AO/MKHA 6bITb 3aaaHa pyHkums «Myck BHP», 1 Ha 3ToT
BX04 HeobxoAMMO MnoAaTb CUMIHan O HalMuMU HamnpshKeHWst A0 BBOAHOrO BbIK/KOYATENsl OT penie KOHTPONs
HanpsbxeHus. BHP moxeT pabotaTb Tonbko nocne cpabatbiBaHns ABP. Mocne noboro py4Horo nepexkntoyeHuns
BbIK/IIOYaTENs AaHHbIN anropuTM He 3anyckaeTcs.
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1.2.12.4 BpeMsi obecToumBaHus notpebutenei npu BHP unm Bpems napannensHoi paboTbl ABYX BBOAOB
(Trayse), @ TaKKe BblAepXKKa BpeMeHU ( 7z4p) NEpea NyCcKOM anroputMma nocse NosiBNeHUs HanpshXXKeHUs Ha BBOAE
33/1aeTCs yCTaBKaMu.
1.2.12.5 ®yHkums BHP 6nokupyeTcs B cnegyowmx ciydasx:
—  npu 6nokuposke ABP (n.1.2.11.4);
—  npu Hannuumn nycka ABP 1 10 cekyHA nocne ero CHATUS;
— yepe3 120 cekyHA nocne nosienieHus nycka BHP.
1.2.12.6 [ns pabotbl dyHKUMM BHP Heobxoammo noaatb Ha BxoA «PIB CB» curHan nonoXeHus cekuu-
OHHOrO BblK/IKOUYaTENS.

1.2.13 ABTOMaTMuyeckoe NOBTOpHOe BKoyeHne (AlB)

1.2.13.1 YcTtpoictBo UMeeT YHKUMIO OAHOKPATHOrO aBTOMATMYECKOro MOBTOPHOrO BKJOYeHMsl. Hanu-
yune AlB 1 BpeMs BblAEPXKKWN 3a1al0TCA YCTaBKaMu.

1.2.13.2 Bpems BoccTtaHoBneHusi AMB coctaBnsieT 60 ¢ (1 MuHyTa). B cnyyae aBapuitHOro OTKIOYEHUS B
nepeble 30 ¢ nocne BKkAYeHMs BbikovaTens dyHkums AMNB 6yaer 3abnokupoBaHa (6nokmposka AlNB npu
onpoboBaHun).

1.2.13.3 AMNB MoXeT 6biTb BbIBEIEHO C MOMOLLbIO KHOMKKU «AlB» Ha nepeaHein naHenu ycTpoucTBa, a
TaKxke No BHeWHeMy curHany (ans atoro HeobxoaMMo 3aaaTb COOTBETCTBYIOWYIO (PYHKUMIO OAHOMY M3 Mporpam-
MUpYEMbIX BXOAOB). BNOKMpoBKa BHELWHMM CUrHaNOM BO3MOXHA «6e3 dukcaumm» (TONbKO MNpU  HanMuum
cUrHana) unun «c pukcaumein» (gaxxe nNocne CHATUS CUrHana Ao Creayowero KOMaHAHOMO BKIIOUYEHUS! BbIKOYa-
Tens). Bua 6110KMpOBKK onpeaensieTcs ycraBkon «®ukc. 6ok, AlB».

B pexume «b6e3 dukcaumm» ectb BO3MOXHOCTb 3anporpaMmMmMpoBaThb 3a4epXKKy Ha BO3BpaT ANs Bxoda
6nokunposku AlNB, Toraa 6nokMpoBka He ByaeT CHUMATLCS B TeUYEHWE 3a4aHHOr0 BPEMEHW MOCSE CHATUS CUrHana.

1.2.13.4 Mpw oTkno4eHHOM ycTaBke «AMNB» cBeToanon «brnokupoBka AlMNB» aBTOMaTUYECKM BbIK/TIOYAET-
csl.

1.2.13.5 C nomoLbio COOTBETCTBYIOLMX YCTABOK MOXHO pa3pelmnTb unmn 3abnokupoBatb nmyck AMB npu
cpabaTbiBaHMN OTAENbHBIX BUAOB WM CTyMeHe 3aluuThl, BKIOUYasi HECAHKLIMOHMPOBaHHOE (CaMOrNpon3BOSILHOE)
oTkNtoyeHune. AlMNB Bceraa 6MOKMpYeTCs MpU OTKIOYEHWM OT AYroBoW 3awuTtbl, oT 3MH, OT OCHOBHbIX 3alUT
TpaHcchopmaTopa, npu nycke ABP, a Takxe npu cpabatbiBaHun YPOB.

1.2.14 [yrosas 3awuTa

1.2.14.1 [yroBasl 3aliMTa BbIMOJIHAETCA NoAayvelt CUrHana Ha AMCKPETHLIV BXog «[yroBas 3awmTta». [Ans
YBE/IMYEHMS HAAEXHOCTU WM OTCTPOWMKM OT JOXHbIX CpabaTbiBaHMA MOXET OblTb BBEAEH AOMONHUTESNbHLIN
KOHTPOSIb MO TOKY C NMOMOLLIO YCTaBKM.

1.2.14.2 B cny4yae 3agaHus pexuMma «C KOHTPOJIeM MO TOKy» ANs OTK/HOYEHUS] BbIKouyaTens byaer
Heobx0AMMO HannuMe curHana Ha Bxoge «[lyroBas 3aluTa», a Takxke MpeBbllleHne BXOAHbIM TOKOM 3HayeHus
YCTaBkU Ixourp. B CNydae 3ajaHnsi pexmma «C KOHTPOMEM MO TOKy» Mpu OTCYTCTBUM TOKa NMpUXoh CUrHana Ha
BXxoa «[yroBasi 3awmTa» 4yepe3 0,25 C BbI30BET CUrHanM3aLMIO HEUCMPaBHOCTM LEnel AyroBoM 3aluTbl C
COOTBETCTBYIOWIEN MHAMKauMen. locne 3Toro AeWCTBME AYroBOM 3aluMTbl Ha OTK/OYEHWME 3anpellaeTcs Ao
CHATUSA CUrHana co BXxoaa.

1.2.14.3 WmMeeTcs cneumanbHblil BXoa «CUrHan AyroBOM 3alUuTbl», NMofada CUrHana Ha KOTOpbIi Bbi3bl-
BaeT cpabaTtbiBaHune pene «CurHanusaums» u BKIOYEHME CBeToanoaa «BHeLWHAS HeMcnpaBHOCTb>».

1.2.15 Bxogabl C NporpaMMmMpyeMoi yHKUMeN

1.2.15.1 [Ans yBenuyeHus BO3MOXHOCTEN YCTPOMCTBA B HEM WMEIOTCS AOMONHUTENbHbIE AUCKPETHbIE
BXoabl «Bxoa 1»...«Bxoa 11». CBOWCTBa KaXkaoro BXOAa 33[al0TCS OTAENbHO C MOMOLLbIO YCTABOK B COOTBET-
CTBYIOLUMX rpynnax.

1.2.15.2 [Ans kaxzoro BXoAa MOXET ObiTb 3afaH aKTMBHbINA YpoBeHb («1» — aKTUBHbIM SIBASIETCS Hanu-
une HanpsKeHUst Ha Bxode, «0» — akTUBHBIM SIBASIETCS OTCYTCTBME HaMpshKeHWs ).

1.2.15.3 Kaxabll BX0Z4 MMEET CBOK BblAEPXKKY BPEMEHM Ha cpabaTbiBaHWE M Ha BO3BpaT, KOTOpbIE 3a-
0aoTCA yCTaBkaMW Tepas N Tao3sp.

1.2.15.4 Mpu 3agaHHON yHKUMM BXOAa «BHellHee OTK/IOYEHME» C MOMOLLbBI YCTaBOK MOXET 6bITb 3a-
[laHO [eNCTBME AaHHOro BXoAa Ha nyck cxeMbl YPOB 1 Hanunune AMB 1 ABP nocne OTKIoYeHUs.

1.2.15.5 Mpwu 3agaHHoM dyHKUMM BXxoaa «KoMaHAHOe OTK/oYeHne» unm «KoMaHAHOE BKIIIOYEHUE» fel-
CTBME Ha OTKJIIOYEHME UMK BKJIIOYEHWE BBIK/OYATENS NMPOU3BOAUTCH HE3aBMCMMO OT COCTOSHWUS BXoda «Paspe-
weHue TY».

1.2.15.6 Mpw 3apaHHOM dyHKUMM BXOAa «BHellHee oTKNoYeHne», «BHeWwHun curHan», «KoMaHaHoe oT-
KntoueHne» unum «KomaHaHoe BKIIlOYeHue» C NMOMOLLbI0 YCTaBOK MOXET 6bITb 33jaHO Ha3BaHWe BxoAa, oTobpa-
)KaeMoe Ha nHamkatope npv cpabatbiBaHuM.

1.2.15.7 Kaxkabll BXO4 MOXET AEMNCTBOBaTb Ha 6IOKMPOBKY Nt0B0IM M3 UMEIOLMXCS B YCTPOWUCTBE 3aLUMT.

Ecnn ans Bxoaa 3afiaH akTUBHbBIN YpoBeHb «1», TO HanMuue curHana Ha Bxoze 6nokupyet paboTy 3awu-
Tbl, OTCYTCTBME — pa3peLlaerT.
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Ecnu ans Bxoaa 3agaH akTUBHbBIM YpoBeHb «0», TO HaJIMuME CUrHasa Ha BXxode pa3pellaeT paboTy 3aluu-
Tbl, OTCYTCTBUE — BI0KMPYET.

Mpn BBOAE YCTpOWCTBA B paboTy HEO6XOAMMO BHMMATENIbHO OTHOCUTBLCA K 3aAaHWi0 (DYHKUMKU BXOAOB,
MOCKOJIbKY «3abblTble» U He MOAKIHYEHHbIE 6M0KMpylowmMe BXOAbl C aKTUBHBIM HYNIEBbLIM YPOBHEM BbIBOAST
3aWwmnTy 13 paboTsl.

Mpy ncnonb3oBaHuM 610KMPYIOLIMX BXOAOB PEKOMEHAYETCS MOAKIYaTb OAMH M3 MpOrpaMMmMpyeMblX
CBETOAMOAOB K TOYKaM «bnokupoBka XXXX» ons nHankaumm Hanmumns 6nokupytowero curHana.

Mpn AENCTBMM HECKOMBbKMUX CUrHanNoOB Ha 6/10KMPOBKY OAHOW W TOM e 3alWTbl MCMOJIb3YETCS 3MIEMEHT
«MN», To ecTb NpY HaMuMm XoTs Hbl O4HOro 6I0KMPYIOLLEro CUrHana 3awmTa He cpaboTaer.

1.2.16 llporpamMmupyemsble pene
1.2.16.1 [ns yBenuMyeHusi yHUBEPCANbHOCTN YCTPOMCTBA B HEM MPeAyCMOTPEHbI CrielmanbHble Nporpam-
Mupyemble notpebutenem pene («Pene 1»...«Pene 7»), KOTOpbIE UMEIOT BO3MOXHOCTb NMPOrPaMMHO MOAKOYaTb-
CSl K OAHOW M3 60MbLIOTO KOMIMYECTBA BHYTPEHHUX ToUYeK (YHKLMOHANIbHOM NIOMMYECKOM CXeMbl yCTpoicTBa. Mpu
3TOM MOXHO KaK roJlyuMTb HOBble pefieiiHble BbIXOAbl, TaK W MPOCTO PasMHOXMWTb KOJIMYECTBO BbIXOAHbIX
KOHTAKTOB YXXe& UMEIOLLMNXCA pene.
1.2.16.2 Bbl6op TOUKM MOAKIIOYEHUS K (DYHKLMOHANBHOM JIOMMYECKON CXEME MpOrpaMMUpyeMoro pene
NPOV3BOANTCS C NMOMOLLbIO YCTaBku «Touka». Heo6xoMMo BbIBpaTh TOUKY B COOTBETCTBUM C Tabnumuen X.2.
1.2.16.3 C noMoLubto ycTaBkM «PexuM» B COOTBETCTBYIOLLEN rpynne yCTaBOK MOXHO 3aaTb PeXuM pa-
60Tbl 3TUX pene:
— B cnepswem pexunme («bes dukcaunn»);
— ¢ namaTbio (bnunHkep, «C dukcaumein»), Ao cépoca CUrHanmnsaumm yCTpoucTBa;
— B UMMYNbCHOM pexume («MMnynbCHbIN»), BpeEMS UMMYJibCa paBHO 1 C.
1.2.16.4 ViMeeTcs BO3MOXHOCTb BBECTM 3a[EPXKKY Ha cpabaTbiBaHWe W BO3BpaT pesie C MOMOLLbK yCTa-
BOK Tcpas N Tozse COOTBETCTBEHHO. 3HaUYeHUs1 YCTaBOK nexaT B Anana3oHe ot 0 go 99,99 c.
1.2.16.5 ®yHKUMOHaNbHaa noruyeckas cxema nporpaMmMMpyeMoro pene npuseaeHa Ha pucyHke W.3.

1.2.17 Tporpammupyemble CBETOANOAbI

Ans yBenuueHus yHMBEpCanbHOCTM YCTPOWCTBA Ha ero NMUEeBOM MaHenn MMEelTCs MporpaMMupyeMble
cBeToaMoabl, 0603HaUEHHbIE «1», «2» 1 «3»,

MoakoyeHne AaHHbIX CBETOAMOAOB K OAHOM M3 Touek (hYHKLMOHAMBbHOM NOrMYeCcKoi CXeMbl YCTPOMCTBA
NPOM3BOAUTCS @HaNIOrMYHO CNocoby, MpUMeHsieMOMyY AN MporpaMMmupyeMblx pene (nogpobHee cm. n.1.2.16).

VimeeTcs BO3MOXXHOCTb BBECTM 3aflepXXKy Ha cpabaTbiBaHue cBeToAMoAa C MOMOLLBIO YCTaBKU. 3HaueHus
yCTaBKku nexaT B AvanasoHe ot 0 go 99,99 c.

VimeeTcs BO3MOXHOCTb 3aZlaTb HanuuuMe MUraHus U peXxxum paboTbl CBETOAMOAOB — B CeAslLEM peXuMe
nnu ¢ namsTbio (bnMHKep), Ao cbpoca curHanmsauum yCTpomcTBa.

1.2.18 AapuitHblli ocumnnorpad
1.2.18.1 AapuiHbIi ocumnnorpad NO3BONSET 3aMUCbIBaTh BO BHYTPEHHIOK MaMsiTb YCTPOMCTBA OCLWN-
norpamMbl BCEX U3MepsieMbIX TOKOB, @ TakXXe COCTOSIHWE AMCKPETHBLIX BXOAOB M BbIXoAoB. [Myck ocumnnorpada
rMBKO HacTpauBaeTCs M MOXET MPOUCXOAMTb Kak Mpu cpabaTbiBaHUM YCTPOWCTBA, TakK M MO AOMOSHUTENBHbBIM
YCNOBUSAM.
1.2.18.2 Peanu3oBaHO AMHaMU4ecKoe BblAefieHWe MamaTu, TO €CTb KOMMYECTBO OCLUMINOrpaMM, nome-
LIAIOLLMXCS B NaMSATU, 3aBUCUT OT AJIMTENbHOCTY 3anmcen.
ObLwas AnMTeNbHOCTb COXPaHSEMBIX B NAMSATU OCLMANOMPAMM COCTaBASIET NpuMepHo 35 C.
Mepuoa KBaHTOBaHWS curHanos ocumnorpada — 1 mMc (20 Touek Ha Neproj NPOMbILLNIEHHOM YacToThl).
Kaxxgas ocumnnorpaMMa MMeeT NpUBSI3KY K BHYTPEHHEMY BpEMEHW YCTPOMCTBa C TOYHOCTHIO A0 1 Mc.
1.2.18.3 CuwnTbiBaHME OCUMMIOrPpaMM OCYLLECTBSETCH C KOMMbOTEPA MO JIMHUU CBSA3MW.
1.2.18.4 C nomollbto MapaMeTpoB B pasfene MeHio «Hactpoiku — Ocumnnorpad» MOXHO TMBKo
HacTpouTb YCNOBUS Nycka ocumniorpada, a Takke AUTENbHOCTb 3arnmcy.
1.2.18.5 Bo3mMoxHbI cneaytoLlme ycnosms nycka ocuunnorpada:
—  aBapwiiHoe OTKJItoYeHMe (3aaeTcs yCTaBkoW «ABap. OTKI.»). CpabaTblBaHWe BHYTPEHHUX WK
BHELWHMX (MO ANCKPETHLIM OTKJIIOYAIOWMM BXOAAM) 3alUMT C AEUCTBMEM YCTPOMCTBA Ha OTKtOYe-
HVe BbIKIoYaTens;
—  nporpaMMmupyemblii nyck 1...5 (3apaetcs yctaBkamu «Touka 1»... «Touka 5»). MoTpebutens 3a-
AAeT TOUKy Ha (PYHKLUMOHANBbHOWM NOrMYECcKol CxeMe, No CUrHasy OT KOTOPOW NMPOU3BOANUTCS MYyCK.
Ycnosusi nycka obbeauHsoTcs no «UJIN», To ecTb nosiBneHune XoTs 6bl OAHOrO M3 YCIOBUIA Bbi3blBAET
NyCK 3arnMcn oCUMINOrpaMMmsl.
1.2.18.6 TMpu nporpaMMMpyeMoM nycke ocumnniorpada 3agaHne ToUKM NoAKIYEHUs K PyHKLMOHaNbHOM
NOTMYECKON CXeMe YCTPOWCTBA BLIMOSMHSAETCS aHanorMyHo BbIGOPY TOYKM ANS NPOrpaMMUPYEMbIX pene U
cseToanoanos (noapobHee cM. n.1.2.16). JononHUTENbHO HEOOX0AMMO 3aAaTb PEXMM NPOrpaMMUpPyeMoro nycka:
NpsIMO-CNEeASLLNA, UHBEPCHO-CNIEASLLIMIA, NPSMO-(UKCUPOBAHHbIN, UHBEPCHO-(PUKCUPOBAHHbIN,
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«[psAMO» O3HA4aeT, YTO aKTUBHLIM CUTHANIOM SIBNSETCS «1», COOTBETCTBEHHO MYCK MPOWUCXOAMT NpU Mne-
pexofe NorM4eckoro CUrHana C Hynst B eanHuy. «MHBepCHbIN» — akTUBHbIA curHan «0».

«Cnepswmn» peXxxum 03HayaeT, YTO 3anucb MPOM3BOAMTCS, MOKa MPUCYTCTBYET curHan (TO ecTb MycK
MAET «MNO YPOBHIO»). «DPUKCUPOBAHHBIN» — OCUMIINIONPaMMa 3anuCbiBAaeTCst TONMbKO 3alaHHOE BPEMSI HE3aBUCHMMO
OT ANWUTENbHOCTM NPUCYTCTBUS curHana (nyck uaet «no (poHTy»). Bpems 3anucy B (MKCMPOBaHHOM pexume
onpegensieTcs NapamMeTpPoM 7porpam

1.2.18.7 Kaxmas ocuuniorpaMma BKIOYAET B cebsi 10aBapUiiHbIA, aBapUHbIM U NOC/eaBapuiHbIi pe-
XWUMbI.

MakcuManbHas AMTENbHOCTb OAHOW OCLMINIOrpaMMbl OrpaHUYEHa U PerynnpyeTcs YCTaBkoN  Tuax ocuymn-
CyMMapHoe BpeMs BKJ/IOYAET B cebsl aBapuiHbIi, 40- U NOC/eaBapuiiHbie PEXMMbl U B CyMMe HUKOrAa HE MOXET
MpeBbilaTh 3aAaHHY0 MaKCMManbHYI ASIMTENbHOCTb. DTO CAENaHo ANs 3aluThl OT 3aTUpaHusi BCEM MaMsiTu
OZiHOW ASIMHHOMN OCLMIINOrPaMMON B Cllydae «3aBUCaHUS» OfHOMO M3 MYCKOBbIX YC/TOBUA.

1.2.18.8 [nuTenbHOCTb AOaBapvMHOM M MOCNeaBapyMHONM 3anucein 3apaeTcs yCTaBkaMW T iousapmiv W
T/70C/7£ABAP COOTBETCTBEHHO.

1.2.18.9 [nuTenbHOCTb 3anncu aBapuMHOIO peXxuMa 3aBUCUT OT MPUUMHBI Mycka ocuunnorpada. Ecnm
BO3HMKAIOT Cpa3sy HECKO/bKO YC/IOBMI MycKa, TO OCLUM/IOrpaMMa MNULLETCS 0 NCYE3HOBEHWSI BCEX YCIIOBUM, B0
[0 3aroJIHEHMS] MaKCUMasIbHON ANUTENBbHOCTM OCLMIINIONPaMMbl.

a) MporpamMMupyeMmbIii Nyck (MO CMrHany B 3afaHHOM Touke hYHKLUMOHANIbHOM NIOrMYECKOM CXEMbI)

B cnepawem pexume pabotbl nycka («Mpsmo-Cnep.», «MHBep-Cnea.») ocumnnorpamma byaet ckiagbl-
BaTbCsA: A0aBaAPWUIHBIN PeXxuM ( Tyo4sapmir) + BPEMS MPUCYTCTBUS CUrHanNa B BbIOpaHHOM TOuke + MocneaBapwii-
HbIi pexuM ( Trocreasar)-

B ¢dukcMpoBaHHOM pexxuMe nycka ocuuinorpaMma 6yaeT cknagblBaTbCsl: A0aBapUMHBIA PeXxuM + BpeMmst
3an1cy npyu NporpaMMmnpyeMomM nycke ( 7yporpanm) + NOCIEABAPUIAHBIA PEXUM.

6) CpabaTblBaHME OAHOWN U3 BHYTPEHHMX 3aLUUT YCTPOWCTBA

MpUCYTCTBYIOT A0aBapUHLIN M NOCNeaBapuiHbIA PeXUMbI. 3anncb aBapuMHOrO peXxuma Npov3BOAUTCS
OT MOMEHTA MycKa OAHOM U3 CTyreHel 3almMT A0 MOMEeHTa BO3BpaTa BCEX CTYMEHEeW, Mpu yCroBUM, YTO B 3TOM
MHTepBane npoucxoauT cpabaTbiBaHMe 3alUT. B criyyae, ecnm 3a nyckoM 3aliMT NocsiefoBas BO3BPAT CTynNeHeN
6e3 cpabaTbiBaHMS, TO OCLMANOrPAMMa He COXPaHAETCS.

B cnyvae, ecnv nocne nycka CTyneHei 3awmTt cpabaTbiBaHWMe He MPOUCXOAWT B TEUYEHME BPEMEHW Mpe-
BbILLAMOWEr0 MakKCMMaJlbHOe BpeMsl, OTBEAEHHOE MOA OAHY OCUMIOrpaMMy, TO 3anvcb MPOAO/KAETCS MO
KONbLEBOMY MpuHUMMY (Hayano OCUMIIOrpaMMbl 3aTUpaeTCs HOBOW MHGOpMauMeln) A0 BO3BpaTa CTYMeHeM.
Takum obpa3oM, ecnm nocneayet cpabaTbiBaHWe 3alMThl, TO COXPaHEHa ByaeT NocneaHss YacTb OCLMNIOrpaMMbl
(ANUTENBHOCTBLIO Tymax ocymn)-

B) OTKJIIOYEHME MO ANCKPETHOMY OTK/IOYatoLWEMY BXOAY

Myck npoucxoauT «no (POHTY» M BPEMs 3anMCUM aBapUMHOMO peXuMa OnpeaensieTcs He3aBWUCHMMOM
YCTaBKON Tyyckper- TakuMm 06pasoM, B OCUMNIOTpaMMy BXOAST: A0ABapUMHBLIN pexuMm + BpeMs  Tpucper +
rocneaBapuiHbIN PEXUM.

JaHHbIA  cnyyal  aHanorMyeH 3anmMcu  OT  MPOrpaMMUMPYeMOro  Mycka C  pexumoMm  «[psiMo-
(bVKCMPOBaHHbIN».

1.2.18.10 [devictBuna ocumnnorpada npu 3anofiHEHMM BCEW NaMaTH, OTBEAEHHOW NOA OCUMIONPaMMb,
onpeaensaTcs yCTaBkon «Pex.3anmcn», koTopast MOXXeT NPUHMMATbL ABa 3HAYEHUS:

—  «[epe3anucb» — HoBasi ocUMII/IONPaMMa 3aTMPAET caMble CTapble (CTMpaeTcs Lenoe Yncno cra-
pbiX OCLMAIOrpamMM, CyMMapHasi AfMTeNIbHOCTb KOTOPbIX AOCTaToOYMHA A1S 3amMcy HOBOW OCLWII-
NTIOrpaMMbl);

—  «OcTaHOB» — OCTAHOBKA 3anucu A0 TeX rop, noka namsaTb He 6yaeT ocBoboXxaeHa KOMaHAoN no
J1C, nMbo HenocpeacTBEHHO C NMLIEBON NMaHENN yCTPOMCTBa.

1.2.18.11 WMeeTca BO3MOXHOCTb HEMOCPEACTBEHHO C MHAMKATOpPA YCTPOWCTBA KOHTPOMMPOBATb YMCIIO
3anucaHHbIX OCUMANIorpamMM, a Takke obbeM cBob6oAHOW namaTu. OTa MHGoOpMaumsi oTobpaXkaeTcs B MeHI0
«KoHTponb — Ocumnnorpad».

30eChb XXe MOXXHO NMPOM3BECTM OYMCTKY NamMsiTy ocumanorpamm (C BBOAOM napons). Mo koMaHae CTupatoT-
Cs BCE OCUMIONPaMMbl, XpaHswmMecs B namaTu. MIMeeTcs BO3MOXHOCTb aHanOrMYyHOM OYMCTKM MNaMsaTv Mo
komaHge c JIC.

1.2.18.12 MapameTpbl ocumnnorpada npuseaeHsl B Tabnmue 9.
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Tabnumua 9
HanmeHoBaHWe napameTpa 3Ha4yeHue

1 [mana3oH yCcTaBoK Mo BPEMEHW, C
Tmax ocumn 1,00 - 20,00
T nonsapwir 0,04-1,00
Trocneasap 0,04 -10,00
T anckeer 0,10 - 10,00
Trpoream 0,10 - 10,00

2  [NCKpeTHOCTb YCTaBOK MO BPEMEHMU, C 0,01

3 Tlepwnoa KBaHTOBaHMS CUrHanoB ocuunorpada, Mc 1

4  O6Lwas AIMTENbHOCTb COXPaHSIEMbIX B MaMSITU OCLMINOIPaMM, C 35

1.2.19 PeructpaTop cobbiTuiA

1.2.19.1 [ns perncrpauuu B NaMsTh yCTpoMCTBa (hakToB 06HapyXeHUs1 HEMCNPaBHOCTEN C NPUBSI3KOW K
aCTPOHOMMYECKOMY BPEMEHW B YCTPOMCTBE peanun3oBaH apxuB CO6bITWIA. Mpu 3TOM M0G0 MycK 3almTbl, NPUXOA
AVCKPETHOrO CUrHana, ObHapyXeHuWe BHYTPEHHeW HEeUCnpaBHOCTU PerncTpupyeTcss B MamsTv cobbiTui C
NPUCBOEHNEM [aTbl U BPEMEHWN MOMEHTa ObHapyXeHUs.

1.2.19.2 CuuTbiBaHWE MHOPMaLMM perucTpaTopa CoObITUIN OCYLLECTBASIETCS C MOMOLLbIO KOMMbIOTEpPa
Mo KaHany CBA3u.

1.2.19.3 MamaTb perucTpaTtopa NnocTpoeHa no KoMbLEBOMY NPUHUMMY, TO €CTb NOCAE ee 3arnoSIHEHNS HO-
Bas MHdOpMaLUs 3aTMpaeT camyto cTapyto. EMKoCTb namsitu peructpaTtopa coctaBnseT Ao 1000 cobbITuin.

1.2.20 lNoaaep>xka cuCTeMbl TOYHOrO €4MHOro BpeMeHU
1.2.20.1 Bce cobbITUs perncTpmpyemMblie B yCTPOMCTBE UAYT C METKON BPEMEHWN C TOYHOCTbIO A0 1 MC.
1.2.20.2 AcTpoHoMuyeckoe BpeMs (rof, Mecsl, AeHb, Yac U T.4.) Ha YCTPOWCTBaxX 3alUMT MOACTaHLMK
MOXXHO 3aflaTb Yepe3 OAMH U3 KaHanoB CBA3M C MOMOLLbLIO LUMPOKOBELLaTebHON KOMaHAabl 3afiaHns BpeMenu. Ho
B 60MbWMHCTBE Cny4vaeB crieundurka KaHaNoB CBA3M M MCMOMb3yeMblX NMPOTOKOMOB He MO3BOMSET BblAEpXKaTb
TOYHOCTb CMHXPOHM3aLMKn Ao 1 Mc.
1.2.20.3 B ycTpoiicTBe NpeayCcMOTPeHbl Mepbl ANsi BKOYEHWUS B CUCTEMY TOYHOrO €4AMHOrO BPEMEHW,
AN Yero K CUHXPOHM3MPYEMbIM YCTPOWCTBaM MNOABOAMTCS CreuManbHbii KaHafi, Mo KOTOpOMYy nepedaeTcs
CMHXPOUMMYSbC. TO NO3BONSET 06€CneUnTb CMHXPOHU3ALIMIO YCTPOMCTB Ha 3alUMLLAEMOM O6bEKTE C TOYHOCTbLIO
no 1 mc.
1.2.20.4 [nsg npuema curHana CMHXpPOUMMYJSibCa MOXET UCMONb30BaTbCS OAMH U3 [ABYX BXOAOB YCTPOM-
cTBa:
—  BXoA uHTepdelica RS485. B 3ToOM pexume (3aAaeTcsl COOTBETCTBYIOLLEN NPOrPaMMHOM HacTpoW-
Koi, cM. M.1.2.20.6) NopT UCMONb3YeTCS KakK AUCKPETHbIN BXOA (TO €CTb pearMpyet Ha UMMNYsbC C
MWUHMMAJIbHOM ANIMTENIbHOCTBIO aKTUBHOMO CUrHana He MeHee 15 MC) n He MoXeT UCMosb30BaThbCS
NS OpraHu3aumm CTaHAapTHOro KaHana cBs3u;
—  CNeuuanusMpoBaHHbIA ANCKPETHLIN BX0A «CUHXPOMMNYNbC». OaHHbIA BXOA BbIMNO/IHEH HA HOMMW-
HanbHOE 3HaYeHWe NOCTOSIHHOMO HanpshkeHus 24 B. AnuTenbHOCTb BXOAHOIO UMMyJbca HE MeHee
15 Mmc.
1.2.20.5 Mpuxoa vMnynbca Mo KaHany CUHXPOHM3ALMW MPUBOAUT K aBTOMATUYECKOW «MOACTPOMNKe»
BHYTPEHHEr0 BPEMEHW YCTPOWCTBA.
1.2.20.6 MapaMeTpbl CUHXPOHU3ALMM MO BPEMEHW 3aAat0TCsl B MeHIO «HacTpoiikn — CUHXPOHM3aums».
C noMoLLblo yCTaBkM «UMMynbc» MMEETCs BO3MOXHOCTb 3aAaTb YacTOTy NpuxoAa CUrHana CMHXpPOHM3a-
LUMN: OQUH pa3 B CEKYHAY, B MUHYTY, B Yac.
C noMolwbto ycTaBku «lMopT» MOXHO 3afaTb OAHO M3 3HAYEHWUN:
—  «OTKI» — CUHXPOHM3aLUMA He UCnonb3yeTcs (B 3TOM ciiyyae MHTepdeic RS485 MOXHO MCNOb30-
BaTb 419 OpraHv3aumMm CTaHA4apTHOrO KaHana CBsi3n);
—  «RS485» — kaHan CMHXPOHWU3aLMK BbIMOJIHSETCA C MOMOLLbIO MHTepdeiica RS485;
—  «OnTpoH» — KaHan CUHXPOHM3aUMKU BbIMOSHAETCA C MOMOLWbIO ONTPOHHOrO BXxofa «CMHXpOUM-
nynbc».
1.2.20.7 B cny4ae, ecnv yCTaBKOM 33JaHa CMHXPOHM3aumMsl no BpeMeHun («MopT — RS485/0nTpoH»), a
CUHXPOMMMYSIbC HE NMPUXOAWUT B TEYEHWE ABYX MHTEPBANIOB OXMAAHWS MMNYSbCa (3HaYeHue yCTaBku «UMnynbe»
YMHOXEHHOE Ha [Ba), TO Ha MHAMKATOpe YCTPOWUCTBa NosiBSETCS cooblieHne «HeT uMmnynbca cMHXp.». MNpu 3ToM
cpabaTbiBaHMe pene «CurHan» u ceBeToanofa <«BHEWHSs HencnpaBHOCTb» He MpOMCXOAMUT, T.K. owwnbka He
KpUTUYECKasl U NMO3BOMSIET AOSIrOe BpeMs BbiNONHATL yHKUMKM 63 noTepn KayecTBsa.
1.2.20.8 YctpoiictBa C ucnosiHeHneM «M4-TX» n «M4-FX» noaaep)XmBatoT CUMHXPOHM3ALMIO BPEMEHU C
nomoLlbto npotokona SNTPv4. Bblbop WCMonb3yeMoro MpoTOKOMA OCYLLECTBASIETCA B MeHI0 «Hactpoiku —
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CWHXp.BpEMEHU» C NMOMOLLbK YCTaBKM «CUHXP.MO ceTu». CUHXPOHWM3aUMS MO CETU BbIMOMHAETCS OTHOCUTENbHO
BCEMMPHOro yHMBepcanbHoro spemeHn UTC.

MeTkn BpeMeHn B Mogenu aaHHbiX MK 61850 ykasbiBatoTcs oTHocuTenbHo UTC. MeTku BpeMeHu gns
perncrpatopa cobbiTuiA, OCLUMNOrpaMM U cpabaTbiBaHMI yKa3blBalOTCSl OTHOCUTENBHO JIOKASIbHOrO BpeMeHu. [ns
HaCTPOMKM NOKaNbHOro BpPeMEHM HeobxoauMo YykasaTb cMelleHne oT UTC B MMHyTax C MOMOLUbI YCTaBKW
«Cmeww,.oTUTC, MUH».

HacTpoiika cuHXpoHM3auuyM BpeMeHn no npoTtokony SNTP ocyllecTBnsieTcs B pasgene «HacTpoiku —
CuHxp.BpeMeHn — SNTP»:

— «IP agpec (ocH.)» — aapec OCHOBHOI0O CepBepa BPEMEHY;

«IP agpec (pe3.)» — agpec pe3epBHOro cepsepa BpeEMeH!;
«lMepuog cnHxp., C» — Nepuoa onpoca cepsepa BPEMEHWU B CEKyHAAX;

— «Tox.cepBepa, C» — BpeMs OXuaaHWs OTBETa OT cepBepa B CeKyHAaX;

Mpn ncnonb3oBaHUM nNpoTokona SNTP yCTpoMCTBO OCYLLIECTBASIET ONPOC OCHOBHOMO CEpBepa BPEMEHU C
MepuoaoM, 3aAaHHbIM ycTaBkon «[lepuog cuHXp., ¢». Ecin B TeueHne BpeMeHu «Tox.cepBepa, C» He MocTynui
OTBET OT OCHOBHOIO CepBepa, YCTPOMCTBO MEpeK/IYAETCS Ha pe3epBHbLIN cepBep BpPeMeHW. YCTpoNcTBo byaeT
npogomkaTb paboTy € pe3epBHbIM CEpBEPOM A0 TeX MOop, noka byaeT nony4vaTb OT HEro OTBET, NOC/E Yero CHoBa
NepeKIOYNTCS Ha OCHOBHOM CEPBEP BPEMEHM.

Ecnn ycTpoicTBO He MOMy4YuT OTBET HM OT OCHOBHOIO, HW OT PE3EPBHOr0 CEPBEPA BPEMEHW, TO YEPE3
BpeMsl, 3afaHHOe YycTaBkoM «HacTpoiikm — CuHXp.BpeMeHu — TyA.CUHXP.,C», Ha WHAMKATOpe YCTPoKCTBa
nosiBUTCS cooblieHne «HeT CMHXP.BpEMEHM» N M3MEHUTCS Ka4eCTBO BPEMEHM B MoAeNM AaHHbIX MK 61850.

Ansa obecneyeHns CMHXPOHM3aLMM BpeMEHM C TOYHOCTbIO 1 MC BO3MOXHO COBMECTHOE MCMO/b30BaHME
CUHXpOHM3aUun BpeMeHn oT cuHxpoumnynbca (PPS) n no cetm (SNTP). B 3TOM cnyyae OCHOBHbIM KaHasioM
CMHXPOHM3aLUMKN SIBNSETCA CUHXPOMMMYSbC, @ 3HAYeHWe BPEMEHM, MOJSIYyYEHHOE MO CETU, MPUMEHSIETCS TOJbKO,
€C/IM TeKylLee BpeMs YCTPOWCTBA OT/IMYAETCS OT MOJIyYEHHOro BpeMeHu 6onee yeM Ha 500 Mc.

1.2.21 JImHug cBs3n

1.2.21.1 B yCTpoOICTBE NpeaycMaTpuBalOTCs TPU UM YeTbipe UHTepdeica IMHUM CBS3W C KOMMbIOTEPOM.
NHTepdericsl USB n RS485 npucyTCTBYIOT BCeraa, TMN ocTasibHbIX MHTEPENCOB ONpeaensieTcst UCMOSTHEHNEM.

1.2.21.2 Bce uHTepdelcbl CBA3M NO3BONSIOT BbINOMHATL BCE AOCTYMHbIE onepauuun, MOryT 6biTb noa-
KSl0YEHbl OAHOBPEMEHHO, B TOM UMCE Ha pa3HbIX CKOPOCTSX nepefayu.

1.2.21.3 PasbeM USB Ha nepepHeil naHenu npeaHasHayeH, B OCHOBHOM, ANl MPOBEAEHWS MYyCKO-
HanagouyHbiXx paboT M MNO3BONSET BPEMEHHO COEAMHATHCS C KOMMbIOTEPOM MO MPUHLMMNY «TOYKa-TOYKa» Mnpu
OTKPbITON 3aLLUTHOM KpbILLKE YCTPOCTBa. NS COeANHEHMSI C KOMMbIOTEPOM UCMONb3YETCA CTaHAAPTHbIA Kabenb
TUnNa «A-B». ManbBaHNYECKOW pPa3BA3KM OT CXEMbl YCTPOWCTBA AaHHbIN UHTepdelC He MMeeT.

Ans naHHoro nHTepdeica npeaycMoOTpeH npoTokon cBssn ModBus RTU

1.2.21.4 WHTepdeiic RS485 Ha 3agHel naHenu npubopa npeaHasHayeH Ansi NOCTOSIHHOMO MOAKTHOYEHUS
YCTPOWCTBa B JIOKasbHYO CETb CBS3M ANs pelleHust 3agady ACY. Ha aToM nHTepdelice peannsyeTcs MHOroToueu-
HOe MOAK/YEHUNE, TO eCTb K OAHOMY KOMMbIOTEPY MOXHO OAHOBPEMEHHO MOAK/IOYAaTb HECKOSIbKO YCTPOUCTB C
QHAJIOrMYHLIM KaHasioM NapasnnesibHoO (LUMHHAs apXUTeKTypa). ITOT MHTepdeNC Bceraa UMEET NOMHYHO rajibBaHu-
YECKYH0 Pa3BsA3Ky OT CXEMbl YCTPOMCTBA.

JivHuio cBsi3n ¢ MHTepdelicoMm RS485 pekoMeHAYeTCs COrnacoBblBaTb Ha KOHLAX, MOAK/OYasi BCTPOEH-
Hble CornacytoLimMe pe3ncTopbl Ha KpanHUX YCTPOMCTBax. Moak/loueHMEe OCYLLECTBASIETCS C NMOMOLLbIO 3aMblKaHUS
KOHTaKTOB 1 M 2 KNeMMHUkoB (Hampumep, X3.2:1 n X3.2:2). MOHTaX NUHUMKU CBA3M C MHTepdelicom RS485
PEKOMEHAYETCS MPOU3BOANTL C MOMOLLBIO BUTOWM 3KpaHWPOBaHHOM Napbl, cobntofasi NossipHOCTb MOAKIOYEHMS
npoBoAoB. NS AaHHOrO MHTepdeica NpeayCMOTPEH NPOTOKOS CBS3M.

1.2.21.5 B ucnonHeHun «MN1» B ycTpoincTBe NpeaycCMOTPEH AONONHUTENbHbIN MHTepdeinc RS485 ¢ Tex-
HWYECKMMM MapaMeTpaMmn aHaNorMYyHbIMU OCHOBHOMY MHTepdeiicy (cM. n.1.2.21.4).

1.2.21.6 B wucrnosiHeHun «M3» B yCTPOWCTBE MPesycCMOTPeH AOMOSHUTENbHLIN MHTepdelic Ethernet no
«BuTOM Nape» (100BASE-TX) c npoTokonom obMeHa Modbus TCP.

1.2.21.7 B ucnonHeHun «M4-FX» B ycTpoicTBE NpeayCMOTPEHbl ABa AOMOSHUTESbHBIX ONTUYECKUX WH-
Tepdeitica Ethernet (100BASE-FX). [daHHble wHTepdelicbl noaaepXuBaloT npoTtokon obmeHa MAK 61850,
pefakums 2. MOHTaX JIMHWUM CBSI3N C ONTUYeCcKUM MHTepdeicom Ethernet nponssoanTcs ¢ NOMOLWbIO CTaHAAPT-
HbIX OMTOBOMOKOHHbIX (MHOrOMOZOBLIX) Kabenel ¢ pasbeMamMn MT-RJ.

1.2.21.8 B ucnonHeHnn «W4-TX» B YCTpOWCTBE NpeayCMOTPEeHbl [1Ba AOMOSHUTENbHBIX WMHTepdeica
Ethernet no «BuTol nape» (100BASE-TX). [laHHble uHTEpdech NoAAep)XMNBalOT NPOToKon obMeHa MIK 61850,
pefakumst 2. MOHTaXx nuMHWMM cBA3W C uHTepdelicom Ethernet mo «BuTOM nape» Npou3BOAWMTCA C MOMOLLBO
CTaHAapTHbIX kabenen Tuna UTP unu FTP ¢ pasbemamu R145.

1.2.21.9 B ycTpoicTBax C UCMONHEHUAMU «M4-TX» U «N4-FX» BO3MOXHO MCMOJIb30BaAHME [IBYX MOPTOB
Ethernet ona opraHusauum 6eclOBHOrO pe3eperpoBaHus no npoTokony PRP.

1.2.21.10 Ans kaxpgoro uHTepdelica ¢ npotokonoMm Modbus B MeHo «HacTpoliku» HeobxoaMMo BBECTU
napaMeTpbl, MO3BOJAIOWMNE HACTPOUTb YCTPOMCTBO Ha paboTy C pasiMyHbIMM BapuaHTaMy nepefayv AaHHbIX.
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STUMKM MapaMeTpaMun SIBNSILOTCS: aapec YCTPOWCTBa B JIOKA/IbHOM CETU, CKOPOCTb Mepefayn AaHHbIX, Hannuue u
BMA NPOBEPKM AAHHBIX HA YETHOCTb, @ TaKXXe KOJIMYECTBO CTOMOBbLIX 6UT.

1.2.21.11 Ans kaxpaoro uHTepdeiica Ethernet B MeHto «HacTpoliku» HeobxoaMmMo BBECTM MapaMeTpbl ce-
T1: IP-agpec yctpoictBa, Macky noacetu, IP-agpec wnto3a. CKOpocTb nepefayn AaHHbIX coctasnsetr 10/100
M6uT/C 1 onpeaenseTcs aBTOMaTUYECKM B 3aBMCMMOCTW OT NMOAK/IOYEHHOMO CETEBOrO0 060pya0BaHuMs.

B ycTpoictBax ¢ ucnonHeHusmMm «M4-TX» n «M4-FX» npuMeHeHUe M3MEHEHHbIX HACTPOEK JIMHWUM CBSA3U
MPOMCXOANT MOC/E Nnepesanycka yCTPOWCTBA. ITO KacaeTcsl Kak U3MEHEHWs! MapaMeTpoB C JIMLEBON MaHenu, Tak
1 ¢ nomolbto 3arpy3ku CID-daiina.

1.2.21.12 MapknpoBKa pasbeMoB MHTEPMENCOB CBSI3W, PaCroNIOXXEHHbIX Ha 3aHEN NaHenn YCTPOWNCTBa,
npueegeHa Ha pucyHke [1.1.

1.2.21.13 B ycTtpoictBax ¢ ncnonHeHnaMm «M4-TX» n «M4-FX» KOHTPONMPYETCS HaIMUMe CBA3M KaXkaoro
nHTepdelica Ethernet c ceTeBbiM 060pya0BaHMEM. MNPy BbISIBEHNM OTCYTCTBUSI CBA3M NMPOMCXOAMT cpabaTbiBaHUE
BbIXOAHbIX KOHTAKTOB pene «CurHan», 3aXxuraHve CBeToanofa «BHeWHss HeucrnpaBHOCTb» M Ha MHAMKATope
YCTPOWCTBa OTOBpaXkaeTcsl COOTBETCTBYIOLIAS HEWUCrpaBHOCTb «HeT cBsisn F£th 1(2)». [eictBue Ha pene
«CurHan», Ha cBeToamog, «BHeLHsAS HencnpaBHOCTb» U BbIBOA COOBLLEHMS O HEUCMPABHOCTN MOXHO 3anpeTuTb C
noMoLlpblo ycTaBkn «0bwme — CurHan Eth 1(2) — Otkn». Takke MMeEeTCs BO3MOXHOCTb 3aAaTb cpabaTbiBaHue
O4HOMO M3 MpOrpaMMupyeMblX CBETOAMOLOB Win pene npu obpbiBe cBS3n. [ns 3T0ro Heobxoammo BbibpaTtb
COOTBETCTBYIOILYIO TOYKY MOAKMOYeHUs «HeT cBsA3nMELhI» wnn «HeT cBsasnEth2». CurHan B AaHHbIX TOYKax
NOSIBNSETCA HE3ABUCMMO OT 3HaYeHus yctaBku «Obwme — Curran Ethi(2).

1.2.21.14 B ycTpoicTBax € ucrnonHeHusamu «N4-TX» un «M4-FX» npeaycmatpusaetca npuem GOOSE-
COODLLEHNIA OT BHELLHWUX YCTPOWCTB. B cooblieHnn oxumaaeTcs HdopMaums 06 U3MEHEHUM COCTOSIHUS IUCKPET-
HOro CMrHasia ¥ COOTBETCTBYHIOLMIA AaHHOMY CUrHany aTpmbyT kadectsa (quality).

B 3aBMCUMOCTM OT 33/1laHHOro BHYTpeHHero aapeca (intAddr) anckpetHbit curHan us GOOSE-cooblueHus
MOCTYMaeT Ha COOTBETCTBYIOLIMI BXOA BHYTPEHHEN (DYHKLMOHASIbHO-/TOMMYECKON CXeMbl ycTpoicTBa. CooTBeT-
CTBME BHYTPEHHMX afpecoB U BXOAOB (hYHKLMOHAIbHO-NOrMYECKO CXeMbl NpUBeAeHO B Tabnuue B.1.

B cnyyae npuxoga 3HaveHus kadectBa «invalid» nnm «questionable» ucnonb3yeTcs MexaHW3M «MNoACTa-
HOBKW», T.€. 3aMeHbl 3HaYeHWs1 CMrHasia Ha KOHCTAHTY MO 3ajaHHblM NpaBwiaM. 3agaHne npasBua NOACTAHOBKM
ONUCbIBAETCS B OTAENBHOM AoKyMeHTe. Ecnmn cooTBetcTBytowee GOOSE-coobuieHne He Npuxoguno B TeyeHue
BPEMEHW, MpPEBLILIAIOWEr0 MaKCMManbHO [AONYCTUMOE 3HayeHue, unaM B COoobLleHUMM OTCYTCTBYeT aTpubyT
KauyecCTBa CMrHana, To 3HadeHue KayecTBa NpUHMMaeTCs paBHbIM «invalid» 1 NpuMeHseTcs NoACTaHOBKa.

[na KOHTpOns B Npouecce Hanagku COCTOSHUS BXOAHbIX CMrHanoB, npuHuMaembix no GOOSE-
coobLeHnaM, B MeHo «KoHTponb — CoctosiHne GOOSE» oTobpaXkaloTCsl TeKyLMe COCTOSIHUS BXOAHbIX ANCKPET-
HbIX curHanos. VHdopmaumns otobpaxeTcs B ABe CTPOukW. MNepBas CTpoyka — 3HAYEHWS! ANCKPETHLIX CUIHaNoB
(«0» mnn «1»), pacnonoXXeHHbIX B MOpsiAKE BO3pacTaHWs HOMepa BHYTpeHHero agpeca («goose01-goosel6» m
T.A.). 3HaueHus BLIBOAATCS C y4ETOM BO3MOXHOW NOACTaHOBKM (eCnn kavecTBo «invalid» nnn «questionable»).

BTopas cTpouyka — 3HayeHus aTpubyTta kadectsa (quality), nonyyeHHoro B GOOSE-coobueHnn (pacnona-
raeTcsa noa COOTBETCTBYIOWMM 3HAYeHMEM AMCKPETHOrO BXOAA, K KOTOPOMY OTHOCWTCS). 3HayeHusl KavecTsBa
YCNOBHO 0603HaYaloTCS:

—  «+» —Ka4yecTBo «good»;

—  «—» — KayecTBO «invalid»;

—  «?» — Kka4yecTBO «questionable»;

—  «»—(nycToe none), Ha AaHHbIM BXoA He noanvcaHo GOOSE-coobLeHue.

B cnyyae, ecnM 3HauyeHuMe KayecTBa OAHOMO W3 AWUCKPETHbIX CuUrHanos njoxoe («invalid» wnu
«questionable»), To Ha nHAMKaTOpe BbIBOAMTCA COODLLEHME O HEMCNpaBHOCTM «[1nox.kau.Bx. GOOSE». [encTene
Ha CUrHanusauuio He npomssoauTcs. C nomowpblo yctaBkn «Obwme — CurH.kay.GOOSE» MOXHO OTK/IHOYUTb
BbIBOJ HEMCMNPABHOCTM Ha MHAMKATOP.

1.2.21.15 MoapobHble onucaHus peanu3auny MNoAAEPXKUBAEMbIX MPOTOKOSIOB CBA3WM MpPUBOAATCS B OT-
[enbHbIX AOKYMEHTaXx, KOTOpble BbICHINAKTCA NO 3anpocy.

1.2.22 Bbibop Tekyllero Habopa ycTtaBok

1.2.22.1 B ycTpoiicTBe uMeeTcsl ABa Habopa yCTaBOK, B COCTAB KOTOPbIX BXOASIT Kak CaMW yCTaBKW 3a-
WWT, TaK W NporpamMMHble NepeknoyaTeny, 3afatoline pexuMm paboTtel QYHKUMIA 3aWMT 1 aBToMaTuku. MNpeay-
CMOTPEHa BO3MOXHOCTb «ropsiyeit» CMeHbl YCTaBOK, YTO NO3BosisieT 6osiee rMOKO aaanTUMpoBaTb 3aluTbl K
W3MEHEHUIO PEXXMMOB CETMU.

1.2.22.2 Bbl6op TekyLlero (akTMBHOro) Habopa ycTaBok (Habopa, 3HaYeHUs YCTaBOK KOTOPOro B AAHHLIN
MOMEHT MCMONb3YHTCS) NMPOM3BOAMTCS C MOMOLLBIO CUrHana, MoAaBaeMOro Ha AWMCKPETHLIN BXOJA YCTPOWCTBA
«Habop ycTtaBok».

1.2.22.3 Homep akTMBHOro Habopa yCTaBOK MOXHO MPOKOHTPONMPOBATb Ha MHAMKATOpe YCTPOMCTBA B
MeHI0 «KOHTpOsb — AKTUBHbIN Habop yCTaBOK».
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1.3 CocrtaB usgenus

1.3.1 B yCTpOICTBO BXOAAT CeyIOLLMNE OCHOBHBIE Y3/Ibl:
—  MoAysnb KoHTponnepa MK;
—  MoAy/ib KnaBmaTypbl U MHANKAUMK;
—  MoAy/ib NUTaHuS;
—  MOAy/lb OMTPOHHbIX BXOAOB;
—  MOAy/b BbIXOAHbIX pene;
—  [iBa MOysia BbIXOAHbLIX penie 1 ONMTPOHHLIX BXOAOB;
—  [ABa MOAYNS BXOAHbIX pa3Bsi3biBaloLWMX TpaHCHOPMaTOpPOB.

1.3.2 KoHcTpyKkums uspgenus
1.3.2.1 KOHCTPYKTMBHO YCTPOWCTBO BbIMOSIHEHO B BWAE CTanbHOMO 6/10Ka, UMEIOLLErO NIMLEBYIO NaHesb
(nynbT ynpasneHus). CTpyKTypHasi CxemMa YCTPOMCTBa u3obpaxeHa Ha pucyHke 19.
1.3.2.2 B 6510ke pacnono)xeHsl MoAyn, B COCTaB KOTOPLIX BXOAST NeyaTHas nniaTta u gapyrue Heobxoau-
Mble 3/71eMeHTbl. Mogynn obbeanHeHbl Mexxay coboi € MOMOLLbIO MeYaTHOM KpoCc-naThl. BHEWHMWE curHanbl BCex
Mozaynei (KpoMe Moayns ynpasfieHus) BbiBEAEHbI HA 3aAHIO0 MaHesb 6110ka W NOAK/IYEHb! K KeMMaM. KneMMmbl
BbINOJIHEHbI Pa3beMHbIMM (LENON FPYMMoi), YTO MO3BOMSIET NPU HEO6XOAMMOCTU ONEepaTUBHO 3aMEHWUTL YCTPOWA-
CTBO, HE HapyLasi MOHTaX MOABOASALIMX NPOBOAOB.
1.3.2.3 Ha nepesHei naHenu ycTpomicTBa YCTaHOBIEHbI:
—  MHAMKaTOp, COAEPXKALLUMI YeTblpe CTPokM Mo 20 3HAaKOMECT, C YNpaB/isieMoi NOACBETKON U pery-
NMPYEMOI KOHTPACTHOCTbIO;
—  KHOMKWU K/aBMaTypbl ynpasrieHus (WecTb KHOMOK YMpaBSiEHMSt AMASIOTOM «YeSIoBEK-MallMHa»,
KHOMKa cbpoca cUrHanmM3aumnm U KHOMKKM ONEpPaTUBHOIO YrpaBieHNs);
—  cBeToavoabl CMrHanusaumm (C MKCMpPOBaHHBIM Ha3HAYeHVWEM M MPOrpaMMUpyeMble MoJib30oBaTe-
nem).

1.3.3 Mopaynu BXOAHbIX TpaHCOpMaTOPOB TOKa

1.3.3.1 Moaynb TpaHChOpMaTOpOB TOKa COAEPXUT TPU OJMHAKOBLIX TpaHchopMaTopa ToKa MO KaXkaoW
base u TpaHcchopMaTop TOKa HYNEeBOWM NOCNEA0BATENBHOCTM. [pU OTCYTCTBUM M3MEpUTESIbHOIO TpaHchopMaTopa
Toka B (pa3e B Ha npucoeaMHEHWM COOTBETCTBYIOLLUME BXOAHblE KIEMMbI YCTPOMCTBA OCTaBSIOT CcBO60OAHBLIMY, a
ycTaBky «TT ¢a3bl B» 3agatoT «OTk».

1.3.3.2 TpoMexyTouHble TpaHcdopMaTopbl obecrneunBaloT rasbBaHUYECKY pa3BA3KY W NpeasapuTenb-
Hoe MacwTabupoBaHue BXOAHbLIX CUrHanoB. lNepBuyHble 0B6MOTKM TpaHcdopMaTopoB obecneynBaloT 3agaHHYyHo
TEPMUYECKYIO CTOMKOCTb NMPY KPAaTKOBPEMEHHBIX Meperpy3kax no BXOAHbIM CUrHaaM.

1.3.4 Mopaynb KOHTpoOnnepa
1.3.4.1 Moaynb MMKpPOMNPOLIECCOPHOro KOHTPOJIepa, KpoMe cobCTBEHHO 32-pa3psiAHOr0 MMUKpPOMpoLEeC-
copa, comepxuT M3Y, anHammyeckoe O3Y, cratuuyeckoe coxpaHsieMoe O3Y, CTOpOXEBOM TaiiMep, 4achl-
KanieHaapb, CXeMY PE3EPBHOM0 MUTaHMS MaMsATU U KafeHaapsl, SHEProHE3aBUCMMYLIO MaMsTb YCTABOK, UHTepdeic
WMHBbI paclumpennst u 14-paspsiaHblid 8-kaHanbHbIN ALLM. [naBHbLIM Npoueccop 06cnyXuBaeT Tpyu nocnegoBaTesb-
HbIX KaHana cBs3n — USB, RS485 v TpeTuin nHTepdeinc B 3aBUCUMOCTM OT UCMOJSTHEHNS. TaM e pacriofioXeH BXOA
CMHXPOHM3aLMM BPEMEHM.
1.3.4.2 Mogaynb KOHTpoNsepa BbINOSHSAET Cneaytowmne QyHKUMK:
NpveM CUrHasnoB OT TPAHC(OPMATOPOB TOKA W HaNPSHKEHUS;
—  aHanoro-uudposoe npeobpasoBaHme BXOAHbLIX aHAI0roBbIX CUrHaNoB;
—  BOCCTaHoB/ieHue (POpMbl CUrHaAa Npu NOrpeLLHOCTIX NePBUYHbLIX TT;
—  (unbTpauMsi aHanoroBbiX CUMrHANOB, NOAABMEHWE anepuoaNMYECKOl M BbICOKOYACTOTHBIX COCTaB-
NSALWMX, HAYMHAsA CO BTOPOI rapMOHMKM;
—  BOCCTaHoBJ/ieHue Toka a3kl B npu ee oTcyTCTBUY;
—  pacyeT AeNCTBYIOWMX 3HAYEHU NEPBOM FAPMOHUYECKON COCTaBNSOLWEN BXOAHbIX CUrHAMOB;
—  pacyeT AEMCTBYIOLEro 3HAYEHUS1 TOKOB M HanpshKEHUA MPSAMOW U 0BpaTHOM nocnefoBaTeslbHO-
cTen;
—  BblbOp MaKCMManbHOrO 3HayYeHus1 U3 Tpex asHbIX TOKOB;
—  CpaBHEHMWE pacCYMTaHHbIX 3HAUEHMI TOKOB C YCTaBKaMu;
—  oTpaboTKa Bblaep>KeK BpeMeHH;
—  BblJaya CUrHasioB Ha COOTBETCTBYIOLUME pernie;
—  MOCTOSIHHbIMA OMPOC BCEX AUCKPETHLIX CUrHAMOB;
—  06CnyXXnMBaHME NOrMYECKO CXEMbI YCTPOMCTBA;
—  WHAMKaUMS COCTOSIHMS YCTPOWCTBA Ha CBETOAMOAAX;
—  ONnpoC yrnpaBnsoWmMX KHOMOK;
— obcnyxuBaHWe KaHanoB CBA3M;
—  BblBOA MHGOPMaLMK Ha aucnnen;
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- NOCTOsAHHaA CaMoAnarHoOCTukKa Moayns.

1.3.5 Moaynu onTpPOHHbLIX BXOA0B
1.3.5.1 Mogaynu onTpOHHbIX BXOAOB 0becneyunBatoT:
—  rasbBaHWYEeCKYO Pa3BsA3KY BXOAHbLIX AMCKPETHBIX CUrHAJIOB OT 3/1IEKTPOHHOMN CXEMbI YCTPOMCTBA;
—  BbICOKYIO MOMEXOYCTOMYMBOCTb (DYHKLMOHMPOBAHWS 3a CYET BbICOKOrO ropora cpabaTbiBaHus
ONTO3MEKTPOHHOro Npeobpa3oBaTtenst He Huxe 0,55 oT Uyom.
1.3.5.2 B 3aBMCMMOCTM OT WCMONHEHMSI YCTPOMCTBO KOMMIEKTYETCS MOAYNAMM BXOAHbIX AWCKPETHbIX
CUrHANOB OJIHOM M3 MATU MoaudMKauuid — Ha HanpsbkeHve 24, 48, 110 B, 220 B noCTOsIHHOro Toka MM Ha
HanpsbkeHne 220 B NOCTOSIHHOrO/MepeMeHHOro Toka.
1.3.5.3 [ns vcnonHenns 220 B DC anckpeTHble BXoabl CpabaTbiBaloT TOMBKO MpWU nogade HanpskeHus
NpsSIMOM MONSIPHOCTK, AN OCTasIbHbIX MOANMMKALMIA MOMSPHOCTb MOAKIIOYEHMS] BXOAHBIX CUMIHAN0B MPOW3BOJb-
Has.
1.3.5.4 [ns ncnonHenns 220 B DC npeaycMoTpeHo hopMUMpOBaHME UMMNyNbCa pexekunn, obecneynBa-
IOLLEro MpOTEKaHME MO BXOAHOM LIEMW KOSIMYECTBA 3NMeKTpuyecTBa He MeHee 500 MkKn. HanpskeHue 3anycka
UMNynbCa peXeKuMn He MpeBblaeT HanpshkeHus cpabaTtbiBaHus, npuBeaéHHoro B Tabnuue 1. HanpsbkeHue
BbIK/IIOYEHMS UMMYJIbCa PeXEKLUMM HE NMpPeBbILAeT HanpshKeHWs Bo3BpaTa, NpuBeaéHHOro B Tabnuue 1.

1.3.6 Mogaynb BbIXOAHbIX pene

1.3.6.1 BbixoaHble pene, NPUMEHEHHblE B YCTPOMCTBE, 06ECNEeUMBAOT rasfibBaHNYECKYIO pa3Bsi3Ky anek-
TPOHHOW CXEMbl YCTPOMCTBA C KOMMYTUPYEMbIMU LIENSIMA M 06/1aAatoT BbICOKON KOMMYTUPYHOLLEN CMOCOBHOCTbIO.
B cxeme npegycMoTpeHa 6110K1poBKa OT C/lydaiiHbIX cpabaTbiBaHMiA BbIXOAHBIX perie npu cbosix npoueccopa.

1.3.6.2 BbixogHOe pene OTK/IIOYEHWUS BbIK/IKOYaTens npoaybnmpoBaHO ABYMSI HE3aBMCUMbIMK LIEMSMU
(BbIXOA perncrpa — TPaH3UCTOPHbLIN K04 — CUSIOBOE pene) Ansl NOBbIWEHMS HAAEXHOCTM cpabaTbiBaHWUS Mpu
OTK/ItoMeHnn aBapun. KoHTakTHble HP rpynnbl BbIXOAHbIX pene «OTkA. 1» u «OTKS. 2» peKoMeHAYeTCs BKIYaTb
napannesnbHo.

1.3.6.3 HanpsbkeHne nuTaHus ynpasnsiowmx 06MOTOK BbIXOAHBLIX pefie coctasBnsieT 12 B NOCTOSIHHOro
TOKa.

1.3.6.4 [Ons ueneinn «OTkN. 1», «OTKN. 2», «Bkn. ABP» 1 «Pene 7» C UeNblo CHUXEHUS BPEMEHU Nepe-
KIOYEHWNS MPUMEHEHbI TBEPAOTENbHbLIE pene.

1.3.7 Moaynb nntaHus

1.3.7.1 Moaynb nutaHusa npeobpasyeT NepBMYHOE HanpsbKeHWE OnepaTMBHOrO NUTaHus (NepemMeHHoe,
NOCTOSIHHOE MW BbIMPSMAEHHOE) BO BTOPUYHbIE BbIXOAHbIE CTabUINM3MpPOBaHHbIE HAMPSXKEHUS MOCTOSHHOIO TOKa
+5Bwu +12 B.

1.3.7.2 YCTpOMCTBO KOMMNEKTYETC MOAYNEM MUTaHMS OAHOW M3 cregylowmux Moaudukaumi — Ha
HanpsbkeHne 24, 48, 110 B nOCTOSHHOrO TOKa MM Ha HanpsbkeHune 220 B NOCTOAHHOro/nepemMeHHoOro Toka.
Tpebyemyto MoandUKaumMio crneagyeT oroBapueaTh Npu 3aKase YCTPOCTBa.

1.3.7.3 Ha mopyne nuTaHusl pacrnonoXeH OTCEK dfieMeHTa NuUTaHus, obecneunBatowero coxpaHeHne na-
MATU U XO4a YacoB Npu OTCYTCTBUM ONEPATUBHONO NMUTaHMS.

1.3.8 Moaynb knaBuatypbl n nHamkaumm K1
1.3.8.1 Moaynb knaesmaTypbl M MHAMKALUMM MO3BOMSIET OMpalUMBaTb COCTOSIHME KHOMOK, BbIBOAUTb WH-
opMaumto Ha Tabno B 6yKBEHHO-UMMPOBOM BUAE, @ TakXKe YNpaBnsaTb NOACBETKOM MHAMKATOPA.

1.4 YcTpoicTBo 1 paboTa

1.4.1 OcHOBHble MpUHLMMbI HYHKLMOHMPOBaHMS

1.4.1.1 YCTpoMCTBO BCeraa HaxoAMTCs B PEXMME CNEXEHUS 3@ TPEMSI TOKAMU U NATbIO HaMpsHKEHUSAMU.
Mpun oTcyTCTBUM TpaHchopMaTopa Toka B ¢hase B Tok dasbl B paccuntbiBaeTcs no dopmyne (1).

[lonoONHNTENbHO PacCUMTLIBAKOTCS CUMMETPUYHbBIE COCTaBSIIOLLME TOKOB M HaNPsXKEHW.

1.4.1.2 YCTpoMCTBO OAHOBPEMEHHO M3MEPSIET MIHOBEHHbIE 3HAYEHWS SNEKTPUYECKMX BEIMYMH C MOMO-
Wbto MHorokaHanbHoro AL, CHsiTble 3HauyeHust ALIN obpabaTtbiBatoTcs MO nporpaMMme LndpoBoi hunbTpaumnm
OTHOCUTENbHO MEPBON TFAPMOHWMKM MPOMBILWMIEHHOW 4YacToTbl, B Pe3ynbTaTe Yero MNOMy4valoTcs AeKapTOBb
KOOpAMHATbLI BEKTOPOB BXOAHbIX TOKOB C OTHOCUTENbHOM B3aMMHOM ¢ha3upoBkon. ®dunbTpauus oTcekaet
MOCTOSIHHYIO COCTaBSOLLYIO CUTHAsMOB, BbICLUIME FAPMOHWMKK, @ Takxke 0cnabnseT 3KCNOHEeHUManbHy0 COCTaBs-
IOLLYIO MPKW NepeXoaHbIX NpoLeccax B aBapMnMHOM peXxxmMme.

1.4.1.3 [ns cpaBHEHMsI C YCTaBKaMMU BbIUUCNIAETCS AEUCTBYIOLLEE 3HAUYEHME KaXk[Oro TOKa M HaxoauTCs
MaKcMManbHoe 3HavyeHne M3 a3HblX TOKOB.

OfHOBPEMEHHO PacCUMTBLIBAOTCS CMMMETPUYHbIE cocTaBnsowme no gopmynam (2) , (8), (9) n (10).

3HayeHns Moaynein BEKTOPOB BbIUMCISOTCS Kaxable 5 MC U CpaBHMBAKOTCS C yCTaBKaMu, BBEAEHHbIMU B
YCTPOWCTBO NMPW HacTPOMKE ero Ha KOHKPETHOE NMPUMEHEHMUE.,
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1.4.1.4 TMpwu nycke Kakon-nnMbo CTyneHW 3alumnTbl BKAOYAETCS cBeToamod «IMyck 3aWmTbl» U NpoMCXoauT
aBTOMaTUYECKOEe YMEHbLUEHWE 3HaYeHMs1 YCTaBKkM Ha 5% ans ncknouenns apebesra n obecneyenns koadpduuyn-
€HTa Bo3BpaTa nopsaka 0,95. Mpu Toke MeHee 2 A KoadduMUMEHT Bo3BpaTa yMeHbluaeTcs go 0,92.

1.4.1.5 [danee 3anyckaloTcs BPEMEHHbIE 3a[IEPXXKM, 3afaHHbIE ANS KaXKAoN CTyrneHu cpabaTbiBaHus. B
Cflydae CHMXXEHWUS BXOAHbIX TOKOB HWXXE MOpora MpouMcxXxoauT cOpoc BblAEPXKKM BpeMeHWu. [ns 3aBUCUMMbIX
XapaKTePUCTUK BblAEPXKKa BPEMEHM YNPABNSETCA TEKYLLMM TOKOM.

Mocne BblAEPXKKN 3a4aHHOr0 BPpEMEHM BKJIIOUYEHHbIX 3alMT BKItoYaeTcs ceetoamnos «CpabaTbiBaHue» u
NPONCXOAUT OTK/IIOYEHME BbIKOYATENS C NOMOLLBIO pene «OTK.».

1.4.1.6 B MoMeHT cpabaTbiBaHMS KOHTAKTOB pefie NMpoucxoauT (uKcaums npuumHbl OTKAOYeHns (BuA
cpaboTaBlleil 3aliMTbl, BHELWUHEE OTK/OYEHME WSIM KOMaHAa), BPeMeHM cpabaTbiBaHusi 3alyUTbl MPW MOMOLLM
BCTPOEHHbIX YaCcOB-KaNieHAapsl, a TakXKe BPEMEHM, NMPOLIELLEr0o C MOMEHTA BbISIBIEHUS YC/IOBUI CpabaTbliBaHUS
3aWuThl 4O MOMeHTa cpabaTbiBaHus pene «OTKN.» T34y (MO HEMY MOXHO CYAWUTb O peasibHOM NOJSIHOM BpeMeHU
peakumy 3almnTbl Ha aBapuio).

Mo curHany oTktoYeHUs BbiktodaTens PMO BkIoYaeTcs CBETOAMO «ABAapUMHOE OTKIIIOUEHME», Hauu-
HaeT Muratb cBetoamod «OTKI.» W npoucxoauT dumKcaums ob6LIero BPEMEHW CyLIECTBOBaHWS aBapuHOWM
CUTyaummn 7orxr ITO MO3BONSET ONpeaensTb BpeMs OTKIHOYEHUS BbLICOKOBOJISTHOIO BbIK/OYaTENS.

1.4.1.7 Pa3MblkaHMe KOHTaKTOB pene «OTKM.» NPOUCXOAUT TOMbKO MOC/E paspbiBa LEnu KaTylKW OT-
KJIIOYEHMS BblK/toUaTENs 6I0K-KOHTAKTaMM BbIKMOUYaTeNs AN 3aliMTbl KOHTAKTOB pefie YCTPOWCTBa OT noaropa-
HMsl. AHANOMMYHO peanu3oBaHa W Lenb BKIOYEHWUS BblkNtodaTens. OTKIOYEHME pene YCTPOWCTBa Npu
HecpabaTbiBaHUKN 6710K-KOHTAKTOB MPOM3BOAUTCS BPYYHYHO, KHOMKOW «COpPOC», MOCNE CHATUS MUTAHUS LUenew
ynpasneHus. pegycMOTpeH KOHTPOMb 33 BPEMEHEM Mepek/tovYeHns BbIK/oYaTeNs, a TakKe BO3MOXHOCTb
OrpaHuyeHns ANTENBbHOCTM BblAAaYM YNPaBsoWwmx CUrHanoB Ha BeixogHble pene «OTkN.» n «Bkn.». MNogpobHee
cM. n.2.5.6.4.23.

1.4.1.8 Mpu no60M BKJIIOYEHUN BbIK/IIOUATENSA C MOMOLLIIO YCTPOMCTBA aBTOMATUYECKU BBOAUTCS YCKO-
peHue cpabaTblBaHUS NOObIX CTyrneHel MT3 B TeueHue BpeMeHU Tymxop+ 1 C. 3agepkka MNpu YCKOPEHMU
3a[l@aeTCA OTAENbHOM YCTaBKON Tycxop MO UCTEUEHUM BPEMEHU Tymop+ 1 C YCKOPEHWE BbIBOAMTCS U3 paboThl, U
HaYMHAIOT [EMNCTBOBATb Pa3/IMYHbIE YCTaBKM MO BPEMEHWU AN pasHbiX cTyneHen MT3. Hanuuue yckopeHus no
KaXXaoM U3 CTyneHel 3afaeTcs ycTaBkaMu. Ecnn BpeMs 3a4epikkin YCKOPeHUs 3aaaHo 60/blie BpEMEHU 3a1ePXKKM
Kakon-nmbo cTtyneHn MT3, TO AeWCTBYET MeHbLUas yCTaBKa.

1.4.1.9 Tpu ycnoBuu BbidayuM KOMaHAbl Ha OTK/IOYEHUE U OTCYTCTBUM CHUXKEHWUS BXOAHOIO TOKA HUXe
3HauYeHus fyppz B TEUEHWE 3a1aHHOMO YCTaBKOW 7Typop BPEMEHM, CpabaTbiBaeT BbixogHoe pene «YPOB» u BblaaeT
CUrHan OTK/IOUYEHNS BBOAHOIO M CEKLIMOHHOIO BbIK/toUaTenei. BpeMsi 3agepxku Bblaaun curHana YPOB 3agaetcs
ycTaBkoW Typos. Takmm obpasoM, curHan YPOB 6yaeT BblaaBaTbCs TOMbKO MNMPU YCIOBUM HecpabaTbiBaHMS
BbIK/OYaTeNs. JTO MO3BOMSET CHU3UTb BPEMS OTKNIOYEHWS BbLIWECTOSWEro BbIKIYaTeNns M YMEHbLWUTb
nocneacTsmsl OTKasa BbIKIOYATENS. 3aMKHYTOE COCTOSIHME KOHTaKToB pene «YPOB» obecneuvBaeTcs A0
CHWXXEHUSI TOKa HWXKE Jypog. [NNTENBHOCTb 3aMKHYTOrO COCTOsIHMA pene «YPOB» — He MeHee 1 C.

1.4.2 CamoamarHoctuka yCcTpoKncTsa

1.4.2.1 Tpwu BKNIOYEHNM MUTAHUSI NPOUCXOAMT MOJIHAsH NPOBEPKa NPOrpaMMHO AOCTYMHLIX Y3/10B YCTPOM-
CTBa, BKoYas cam npoueccop, M3Y, O3Y, sHeproHe3aBUCUMYLIO NaMsTb YCTaBOK, BXOAHbIE U BbIXOAHbIE AUCKPeT-
Hble MopTbl, @ Takke ALM. B cnyyae obHapy>keHMs1 OTKA30B, @ TakKe Mpu OTCYTCTBUM OMepaTUMBHOMO MUTaHMS
BblAAETCA CUrHaa HOPMaJibHO 3aMKHYTBIMU KOHTakTaMu pene «OTKkas», U yCTPOUCTBO 6rokupyeTcs.

1.4.2.2 B npouecce paboTbl NpoLEccop MOCTOSIHHO MPOBOAUT CaMOAMArHOCTMKY M nepenporpaMmMmupyet
TaK Ha3blBaeMblli CTOPOXEBOMN TalMep, KOTOPbIM, €Cnv ero nepuoanyeckn He cbpacbiBaTb, BbI3bIBAET annapat-
HblA COpOC Mpoueccopa YCTPOWMCTBA M 3arycKaeT BCIO NPOrpaMMy C Hauyana, BKIoYasl MOMHOE HavanbHoe
caMmoTecTupoBaHue. TakuM 06pa3oM, NMPOUCXOANUT MOCTOSIHHBIA KOHTPOJIb KaK OTKA30B, TakK M Ciy4alHbIX c60eB
YCTPOWCTBa C aBTOMaTUYECKUM Mepe3arnyckoM YCTPONCTBa.

1.4.2.3 B ycTpoicTBe MMeeTcs pexuM «KOHTponb», MO3BOMSIOWMIA BbIBECTU Ha WMHAMKATOP TeKyluMe
3HayeHUs basHbIX TOKOB, (ha3HbIX W IMHENHBIX HANPsXKEHWUIM, HAMPSHKEHUSI M TOKa MPSIMON, HyNeBOM M 0bpaTHOM
MoCNeAoBaTeNIbHOCTEN, COCTOSIHUE BXOAHbLIX AMCKPETHBIX CUFHANOB, @ TakKXke TeKylue AaTy U BpeMmsi. 3To
MO3BOJISIET AOMOSIHUTENBHO, C y4acTUEM orepaTopa, NPOBEPUTb LIENOCTHOCTb BXOAHLIX LIEnei U NpaBUibHOCTb
YCTaHOBKW TeKyLlero BpemMeHu. B pexxnme «KOHTPOsb» MOMHOCTbIO COXPaHSATCA BCe (hyHKLUUM 3aLLnTbl, MO3TOMY
HWKaKoro BBoAa Napons He Tpebyercs.

1.4.3 CTpykTypHas cxema

1.4.3.1 W3mepsieMble TOKM WM HaMNpsHKEHUS MOCTYNalT Ha BXOAHble M3MepuTesibHble TpaHCc(OopMaTopsl,
OCYLLECTBNAIOLIME FafibBaHNYECKYIO pa3Bs3Ky M COrflacoBaHMe YpPOBHEW curHanoB. [afiee OHM MOCTyMaloT Ha
MOAY/lb  MUKPOMPOLECCOPHOr0 KOHTpONnepa, rae npeasaputenibHO GunbTpytoTcs, a 3aTeM ouudpoBbIBaAOTCS
aHanoro-umdpoBbiM npeobpaszosaTenieM ALI. LndpoBoii CUrHanbHbIA MpoLeccop NpousBOAWT LMGPOBYHO
06paboTky curHanos. MosyyeHHble AaHHbIE NepeaatoTCs rMaBHOMY NpoLeccopy.
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1.4.3.2 Moaynb uHAMKaUMKM U KNaBuaTypbl MO3BOMSET OMpalMBATbL COCTOSIHWME KHOMOK, BbIBOAUTb WH-
(bopmaumto Ha Tabno B 6yKBEHHO-UMMDPOBOM BUE, @ TaKXKe YNpaBnsaTb NOACBETKOM MHAMKATOPA.

1.4.3.3 PexuMbl paboTbl YCTPOWCTBA 33[1al0TCA C K/aBMaTypbl, COAepXKallei 6 KHOMOK Ans Avanora
(«BbIxoa», ««», «—»,«T», «I», «BBog»), KHOMKy «COpOC» AN c6poca CUrHanM3aUmm 1 yrpasnieHns, a Takke
KHOMKW OonepaTMBHOro yrnpasneHus. O6cny>kmBaHve KnaBuaTypbl M MHAMKATOpPA OCYLUECTBASET niaTa ynpasne-
HUS! AUCTIIEEM U KNaBWaTypOW.

1.4.3.4 Moaynb OMTPOHHbLIX BXOAOB OCYLLECTBSIET rafbBaHUYECKYI0 Pa3BsA3KYy BXOAHbLIX CUIHANOB OT
CXEMbl YCTPOWCTBA M, B 3aBUCUMOCTU OT MCMOJIHEHWS, paccuMTaH Ha HOMWHAMbHbLIN YPOBEHb BXOAHLIX CUMIHAJOB
24, 48, 110 B noctosiHHOro Toka nnm 220 B NOCTOSIHHOMO, BbINPSAMAEHHOIO MW MEPEMEHHOMO TOKa.

1.4.3.5 Moaynb BbIXOAHbIX pene CoAepXWUT CUrHanbHble U CUNOBbIE perne ANs YNpaBieHUs NOAKIYEH-
HbIM 060pyAoBaHVEM. KOMMYTHPYIOLIME KOHTaKTbl Pesie BbiIBEAEHbI HA BHELLHME KJIEMMbI YCTPOWCTBA.

1.4.3.6 Moaynb nuTaHus obecneunBaeT Bce G/IOKM YCTPOMCTBA HEOOXOAMMBIMU HaMpPsKEHUSAMU U Bbl-
MnosiHeH No cxeMme c 6ecTpaHCchOpMaTOpHbLIM BXOAOM. JTO MO3BOASET OCYLIECTBUTb NUTAHME YCTPOMCTBA OT
NCTOYHWMKA KaK NepemMeHHOro, Tak U MOCTOSIHHOro ToKa.

1.4.3.7 Bnok nutaHus BblgaeT CTabunmnampoBaHHbIe Hanpshkerns 5 n 12 B.

I
«—t

Ic
—<] Mogynb TpaHchopmaTopoB ———
TOKa 1 HanpshxeHns 1 < AB PESEPBA

¢ UBC PE3EPBA

Iy

_Z] Mogaynb TpaHcgopmaTopoB M’
TOKa W HanpsixeHus 2 ¢ Us cxupn
¢ UC CEKINN
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— < RS485
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Y UHOMKaLMN (B 3aBMCMMOCTU OT UCMOMNHEHNS)

— <] Moaynb BbIXOAHbIX pene Bbixogbl pene
_Z] Mopaynb onTPOHHbBIX BXOAOB OuckpeTHble
BXOAbl
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BXOAbl
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PucyHok 6 — CTpyKTYpHasi CXeMa YCTpoWCTBa
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1.4.4 OnucaHue BXOAHbIX aHaNoroBbIX CUrHanoB

1.4.4.1 Knemmbl I, Iz n I- npegHasHa4yeHbl ANS MOAKIHOYEHMST BTOPUYHBIX OBMOTOK M3MepUTENbHbIX
TpaHcdopmaTopoB Toka. OBMOTKM 06si3aTenbHO AOMKHbI 6biTb NPaBWIbHO Ca3npoBaHbl. KnemMbl Hauyana
06MOTOK MoMeuyeHbl 3HaKoM «*», Mpu otcyTcTBumM UTT B ha3e B BXoAHble KNEMMbI OCTaloTcs cBOOOAHbIMK, @ B
yCTaBKax KoHpurypaunm 3agaetcs «TT da3bl B — OTkn». B TakoM cnydae 3HayeHune Toka B ¢ase B paccumTbiBa-
etca no dopmyne (1).

[nsa yMeHblueHMs NOrpelwHoCT! M3MepeHusl ToKa Mpu HacbIWEHUN MepBUYHbIX TpaHCchOpMaTopoB TOKa
Ans hasHbIX 3HAYEHMI MPUMEHEH aiTOPUTM BOCCTAHOB/IEHMS CMHYCOMAANnbHON hOpMbl cuMrHana BraoTb A0 50%
norpewHoctn TT. B ocumnnorpamMmy nuwetcs peanbHas ¢opMa CUMrHanoB. B kaHanax HanpsbkeHus anroputM
BOCCTaHoBMeHNs DOPMbl CUrHana He NPUMEHSIETCS.

1.4.4.2 Knemmbl Hanpsbkenns U, Us Ug 0 HanpsbkeHust (CeKuMM) npefHasHadeHbl Ans noaBeaeHust K
HMM 3Be3dbl HanpsbkeHuii oT TH, YCTAHOBNEHHOIO Ha LWIMHAX CEKUMW. DTU HaMpPSXEHUS UCNONb3YHTCS ANS
KOHTponsi TH, HanpaBneHHoin 3awmTthl, 3MH, ABP, BbigeneHuss 30U, HoMuHanbHble (asHble HanpsikeHus
cocTaBnsoT nopsigka 58 B.

1.4.4.3 Knemmbl HanpsxkeHus Uy, Us Uc (pe3epsa) npegHasHayveHbl AN NOABEAEHUS K HUM TPeYrofibHK-
Ka HanpsbkeHui oT TH, YCTaHOB/IEHHOrO Ha PE3EPBHOM MCTOYHUKE. 3TWU HanpsKEHUS UCMONb3YIOTCS A1 paboThl
anropuTMoB bbicTpoaencTBytolero ABP 1 KOHTPONSt TOTOBHOCTM PE3EPBHOM0 UCTOYHMKA.

1.4.5 OnucaHue BXOAHbIX AUCKPETHbIX CUrHAN0B

1.4.5.1 CoctosiHne Bxoga «Bxoa PIO» CnyXuT ANs KOHTPONS COCTOSHUS BbIkoYaTens «OTKIIOYEHO»,
nepeaaudn COCTOsIHMS Ha BbixogHoe pernie «PMO» (C yyeToM «3awmTbl OT Apebesra KOHTaKToB»), a Takke Ans
MHAMKALUWW €ro Ha NepeaHein NaHenn yCTponcTBa C NoMollbio ceetoamona «OTKJT»,

1.4.5.2 CoctosiHme Bxofa «Bxopn PIIB» cnyXuT AN KOHTPONS COCTOSIHUS BbIKOYaTens «BknioueHo»,
MOBTOPEHNS COCTOSIHMS Ha BbIXoAHOE pene «PrB», a Takke ANd MHAMKAUMKM €ro Ha nepegHen naHenu yCTpou-
CTBa C NOMOLLbIO cBeToamoaa «BKJ1».

OaHoBpeMEeHHO A0MKeH BbITb aKTUBHBLIM TONBbKO OAWH U3 3TUX ABYX CMrHanoB. OQHOBPEMEHHOE Hanuune
WM OTCYTCTBME CWUrHanoB B TedyeHue 6onee 4yem 10 C BOCNPUMHMMAETCA Kak ObBpbIB KaTyleK BKIHOYe-
HUS/OTK/IIOYEHMS BbIK/OYATENS M AWMArHOCTUMPYETCS Haanucbio Ha uHAMKaTope «HeucnpaBHocTb KB/KO». Mpwu
3TOM cpabaTbiBaeT pesfie 1 BKIYAeTCS CBETOANOL «HencnpaBHOCTb».

1.4.5.3 Bxoa «CurHan oyroBoi 3aliMTbl» NpeAHasHayeH Ans curHanmsauum cpabatbiBaHUs AaTyvka ay-
rOBOW 3alUMTbl B OTCEKe BBOAA-BbIBOAA, €C/IN 3TOT AATUMK AEWCTBYET Ha OTKJIIOYEHME BbILLECTOSILLErO BbIK/IHOYa-
Tens.

1.4.5.4 Bxop «AsTtomat LUM» npegHasHadeH Ang curHanusaumm nponagaHns HanpskeHus Ha LWrHax nu-
TaHuna LUM npucoeanHeHns ¢ NOMOLLbID KOHTPOSIA COCTOSIHMS aBTOMaTM4yeckoro Bbikntodatens ABLUM. Mo atomy
curHany duKcnpyeTcs HemcnpaBHOCTb «ABToMaT LUM» ¢ Bblgayel curHana «HemcnpaBHOCTb» KOHTaKTaMu pene.
[ononHUTENbHO NpU HanuuMn 3TOro curHana 6noKMpyeTcs BKIKOYEHWe BblkNtovaTens. Hanuume curHana Ha
BXO/le BOCMPUHMMAETCS KaK HEeUCNpPaBHOCTb.

1.4.5.5 Bxoa «C6poc cvrHanmsauum» MOXeT MCNOMb30BaTbC ANS AMCTAHUMOHHOMO cbpoca BCex pene u
CBETOAMOAOB CUIHA/IM3aLUMKM YCTPOMCTBA, HAaNpUMep, OT BHELLHEN KHOMKW UK MO TefleynpaBieHuto.

1.4.5.6 Bxop «ABTOoMaT TH» nmpegHasHayeH AN KOHTPOSS MOMOXEHUS aBTOMaTUYECKOro BbIK/loYaTens
TpaHchopMaTopa Hanps>XeHUs!, YCTAHOB/IEHHOMO Ha Cekuun WiuH. Mpu oTKAlodYeHnn asToMaTta TH BbipabaTbiBaeT-
CSl CUrHan HemcnpaBHOCTM Leneit TH ¢ Bblgayein HagnuMcK Ha MHAMKaTop, cpabaTbiBaHWe pene «CurHanmMsaums»,
ocyuwectenseTcd sbisog 3MH.

Tun Mcnonb3yeMoro KOHTakTa aBToMaTta TH 3apaeTcst yCTaBKoW.

1.4.5.7 Bxoppbl «Bkn. oT knwoya» n «OTKA. OT KIoYa» npegHasHadeHbl A58 BKIIOYEHUS U OTKIIOYEHNUS
BbIKNOYATENS KNHOYOM yrnpaBneHus.

1.4.5.8 Bxogbl «Bkn. no TY» n «Otkn. no TY» npegHasHayeHbl AN ANCTaHLMOHHOMO BK/IHOYEHMS U OT-
KNIOYEHUS BbIKIOYATENA MO TeneynpasneHuto Npyu UCNob30BaHUM CUCTEM TeleMexXaHuKu.

NmeeTca ocobeHHOCTb paboTbl Mo Bxoay «Bki. oT TY», a Takke KOMaHAbl «BK/THOYEHME MO JIMHUM CBS3N».
Mpwn 3amaHHON ycTaBke «KBUTUpoBaHME — OTKI» 3TUMKM CUTHaNaMM MOXXHO BKJIHOYATb BbIK/IHOYATENb NMPUCOEAU-
HeHuns 6e3 onepaunm «KBUTUpPOBaHMS». Takas dyHKUMS Heobxoauma npu paboTe C HEKOTOpbIMKM CUCTEMaMu
TenemexaHnkn unu SCADA cuctemamu. MNpu 3agaHnm yctaBku «KBuTuMpoBaHue — Bkn» nepes AaHHLIMU KOMaHAa-
MW HEOBXOAMMO CHayana «CKBUTUPOBaTb» aBapUMHOE OTKJIOUYEHME, [aB KOMaHAHOE MOATBEPXXAEHWUE OTKIIoYe-
HWS, @ N1LWb 3aTeM BKIIOYATb BblKIOYaTeb. [1s Bxoaa «Bkn. oT KAo4a» «KBUTUpOBaHME» 06s3aTenbHO BCeraa.

1.4.5.9 Bxoa «OcHOBHble 3awmTbl TpaHchopMaTopa» npeaHasHadeH ans 6e3yCcnoBHOro OTKIIOUEHMS
BBOAAa Mpwu cpabaTbiBaHUMM OCHOBHbIX 3awmT TpaHcdhopMaTopa. [pu OTKIOYEHMM MO AaHHOMY Bxoady Oyaer
cpabaTtbiBaTb ABP.

1.4.5.10 Bxoa «YPOB» npefHasHayeH ans OTKAKYEHUS BBOAHOMO BbIKKOYATENS MpW OTKase OAHOro U3
BbIK/IlOUATENEN OTXOASIUMX MPUCOEANHEHMI MM CEKLMOHHOIO BbIK/IOUATENS MpU «KOCOM» cxeme. [eictBue
JaHHOro BxoAa MoXeT 6bITb pa3pelleHo Kak 6e3, Tak 1 ¢ KOHTpOsieM No TOKY (MO YCTaBKy).
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1.4.5.11 Bxoa «bnokuposka JI3LW 1» npeaHa3HayeH ans noaseaeHust curHana 6nokvposku J13LU oT 3a-
LUUT OTXOASALWIMX NPUCOEAMHEHWUIA, @ TaKXXe OT CEKUMOHHOrO BblK/OUaTENsl. AKTMBHbLIN YpOBEHb CWUrHama no
JaHHOMy BXxoAy 3ajaeTca yctaBkon «Cxema J13LU». Hanuume curHana 670KMPOBKU CBbIWIE BPEMEHWU Toyrman
paccMaTpuBaEeTCs Kak HEMCNPaBHOCTb M CONPOBOXAAETCA cpabaTbiBaHMeM pene «CUrHanmsaums» u BKIOYEHMEM
cBeToaModa «HencrnpaBHOCTb».

1.4.5.12 Bxoa «Pl1B CB» npegHasHayeH Ans nNoABeAeHUs K HeMy curHana ot penie nosoxeHus «Bkode-
HO» CEKLMOHHOrO BbIK/oYaTens. [aHHbii curHan WCrosib3yeTcs Ans peanu3aumu asroputMa BOCCTAHOBIEHWS!
HopManbHOro pexuma nocne ABP. Ecan pexxum BHP He ucnonb3yetcsi, TO AaHHbIM CUrHAN MoABOAUTb He
TpebyeTcs.

1.4.5.13 Bxoa «bnokunposka J13LU 2» npegHa3sHayeH Ans noaseAeHust K HeMy curHana «fyck MT3» ot
3alLUMTbl CEKLIMOHHOMO BbiK/toYaTens. JaHHbli Bxoa obbeanHeH ¢ BxoaoM «Bbnokuposka JI3LW 1» no WK, To ecTb
AeNCTBYET NO60OM aKTUBHBIA CUrHan. AKTUBHBIA YpoBeHb curHana «bnokuposka JI3LW 2» Bcerga NOCTOSIHEH —
Hannune CurHana cooTBeTcTByeT 6/10KMPOBKE.

Mpw BKNIOYEHHOW ycTaBKe «CUrHan 6/IOKMPOBKU 2» HaIMUME CUIHaNa Ha 3TOM BXOE CBbIWE 7¢ymays PAc-
CMaTPUBAETCA KaK HEMCNPABHOCTb M COMPOBOXAAETCA cpabaTbiBaHMeEM pene «CurHanmnsaums».

1.4.5.14 Bxoa «[lyroBasl 3awWwmra» MUCNosb3yeTcs Ans 6e3ycnoBHOro OTK/OYEHMS BbIKIKOYATENs Npu cpa-
6aTblBAaHUM AAaTYMKOB [yrW, YCTAHOBMEHHbIX B LUMHHBLIX OTCEKAX U OTCEKax Bblk/louaTenen siueek cekumu. AMB u
ABP npu cpabaTbiBaHUM aBTOMaTUYECKM 6NOKUPYIOTCS. BO3MOXXEH KOHTPOSb AYrOBOM 3almTbl MO TOKY.

1.4.5.15 Bxoa «Btopoli Habop ycTaBok» BBOAMT B AENCTBME YCTaBKM M3 BTOporo Habopa. Ecnu Bxoa
OCTaBUTb HEMOAK/OUYEHHBIM, TO UCMOMNb3YETCS TOMbKO 0AWH (NepBbiit) Habop.

1.4.5.16 Bxopgbl «Bxon 1»...«Bxoa 11» npeaHasHayeHbl ANs paclMpEHUst BO3MOXHOCTEW YCTPOWCTBaA.
CBOMCTBaA KaXA0ro BXOAa 3a4aloTcs OTAENBbHO C MOMOLLbIO YCTaBOK B COOTBETCTBYIOLMX Fpynnax, noapobHee cM.
n.1.2.14.

1.4.6 OnucaHue BbIXOAHbIX pene

1.4.6.1 Pene oTkntoveHns BblkovaTens «OTkn.1» n «OTk1.2» COBEPLUIEHHO OAMHAKOBbI U YNpaBAsioTCs
MpoLeccopoM napannenbHo. Pene BO3AEWCTBYIOT Ha KaTyLKy OTK/IOYEHUs BbiknodaTens. [lBa pene caenaHo
UCKITIOYUTENBHO C Uefbio MOBLILEHUS HaAEXHOCTU OTKMYeHUs npu asBapusix. [pn 3TOM pe3epBupyloTCs
BbIXOAHOM Kackag peructpa, ynpaBastolmid KoY, COBCTBEHHO 3MeKTpoMarHuTHoe pene. Mpu noaknoyeHun
pekoMeHAyeTCs BKAKYaTh NapasnesnibHO BbIXOAHbIE KOHTaKTbl OT pa3HbIX pene.

1.4.6.2 Pene «Bkn.» npeaHa3HayeHO ANS BKIOYEHWUS Bblk/oYaTens. Pene BO3AEWCTBYET Ha KaTyLUKy
BKJTIOYEHMS BbIK/OYATENS.

Mpy NpoekTMpoBaHUM HEOHXOANMO CNeAUTb 3@ BO3MOXHOCTHIO MOBPEXAEHUS KOHTAKTOB pefie, ecivi OHU
6yayT pasMblkaTb MOCTOSIHHbIA TOK cBbie 0,5 A npu HanpsbxkeHun cebiwe 100 B, v npu HeobxoaMMocTu
NPUMEHATL MPOMEXYTOUHbIE pene.

1.4.6.3 Pene «YPOB» npegHasHa4yeHO ANs BbIAAYM CUrHana Ha OTKIOYEHME BbILLECTOALLMX BbiKIoYaTe-
Nel nNpu oTKase CBOEro.

1.4.6.4 CneumanbHble nporpaMMmupyemble pene «Pene 1»...«Pene 7» UMeOT BO3MOXXHOCTb MPOrpaMMHO
MOAKNIOYaTbC K OAHOW M3 OOMbLIOr0 KOSIMYECTBA BHYTPEHHMX TOYEK OrMyeckoh (YHKLMOHANbHON CXEMb
yCTpONCTBa, MpuaaBasl AOMOSMHUTENbHYIO MMBKOCTb TePMUHANy npu NpuUMeHeHuW. [OMONHWUTESIbHO BO3MOXHO
BBeAEeHVEe 33flaHHOM BPEMEHHOMN 3aJepXKu Ha cpabaTbiBaHue, a Takxke (yHKUMS 3anoMuHaHusi cpaboTaBLiero
cocTtosiHua Ao ero cbpoca (aHanor dyHkumMn 6nuHkepa). Cpean Touek MOAKMIOYEHWUS — BCE OCTasibHblE pere,
4YTO6bI MOXXHO 6bINI0 YBEIMUNUTD YMCIIO UX BbIXOAHbLIX KOHTaKTOB Npu HeobxoanMocTu.

1.4.6.5 Pene «MMyck MT3» cpabaTbiBaeT Npu nycke o060l M3 BBEAEHHLIX Ha OTK/OYEHUE CTyneHein MT3.
Pene npepHa3HayeHO ANs OpraHM3auuM CXeMbl 3aluuThbl LWKMH, Mycka BHeLHelh cxeMbl YPOB, KOHTponsi 4yBCTBU-
TenbHOCTM MT3 1 Apyrux Lene.

1.4.6.6 Pene «OTKa3» KOHTPONMPYET paboTOCNOCOBGHOCTL CaMoOro YCTponcTBa. HopManbHO 3aMKHYTble
€ro KOHTaKTbl pa3MbIKaloTCs Npy cpabaTbiBaHUM penie B ClyYae Haimuns onepaTtMBHONO NMUTaHUS U MOCe MOMHOM
npoBepkun paboTocrnocobHOCTU YCTPOUCTBa ero dyHKUMeNn camoamarHocTuku. Pene npeagHasHaveHo Anst paboTh
Ha aBapuiiHO-NpeaynpeanTenbHYI0 CUrHaIM3aumMo NoacTaHummn. Mo gaHHOMY BbIXOA4Y PEKOMEHAYETCS yCTaHaBu-
BaTb AOMONHUTENbHBIN BHELWHWUI BAMHKEP.

1.4.6.7 Pene «CurHanusaumsi» cpabatbiBaeT npu ntobbix HEMCNPaBHOCTSAX BO BHeLwHeM obopyaoBaHum,
KOTOpble OBHapyXuBaeT cMcTeMa ANarHoCTUKM TepMmHana (cM. Tabnuuy 14), npu nobom cpabaTbiBaHWUM 3aLUMThI
(B TOM uucne Ha OTK/OYEHHOM MAM HecpaboTaBlueM BblK/KOYaTene), NpuM CaMoMNpoOU3BOSIBHOM OTKIHOYEHMM
BbIK/IIOYaTENS.

[JaHHoe pene MOXeT MporpaMMmpoBaTbCs Kak Ans paboTbl B HeMpepbiBHOM pexume, Ao cbpoca ero
KHOMKOM «CBpoC», Tak U B MMMYSIbCHOM peXMMe C 3aaBaeMoMn ANUTENbHOCTbIO CcpaboTaBLIEro CocTosiHMSA. Mpu
3TOM NpU NOSIBNIEHUM HOBOW HEWCrnpaBHOCTU pene cpaboTaeT BHOBb. ITO yA0GHO Ans npeaoTBpalleHust 610Ku-
POBKM CUCTEMbI LIEHTPasIbHON CUrHANU3aLMmn NOCTOSHHO BUCSILLMM>» CUTHANOM.

1.4.6.8 Pene «ABapuiiHoe OTK/HOYEHNE» cpabaTbiBaeT Mnpu /I060M HE KOMAHAHOM OTK/THOYEHUM BbIKITHO-
yaTtens, onpeaensieMoM rno CoctosiHmio Bxonos «Bxoa PIMNO» n «Bxop PIB», B TOM uncne, n caMonpounsBoSIbHOM

30



blBA.656122.098 P2

(HanpuMep, MexaHW4eckoM OTK/IoYeHMM). [daHHOe pene npedHa3HaYeHo ANs BblAayu CUrHana aBapUNHOM
CUrHanm3saummn n cbpacoliBaeTcs Nocie «KBUTMPOBAHWUS» BbIKOYaTENS.

1.4.6.9 Pene «Bkn. ABP» npefHasHayeHO Ans BblAauun KOMaHAbl Ha BKIKOYEHWE CEKUMOHHOMO BbIKO4a-
Tensa npu ABPC nnv BToporo BBOAHOMO Bbik/tovaTtens rnpu ABPT. Pene BkalovaeTcs Bcerga Ha 2 C.

1.4.7 OnucaHue KHOMOK OMnepaTUBHOMO ynpasfeHus

1.4.7.1 KHONKu onepaTtMBHOIO ynpasfieHUs NpeAHa3HayeHbl 415 BbiBoAa 3aWwmT M3 paboTbl uavM nepeso-
[a Ha CMrHaIu3auMio NepcoHasioM MOACTaHUMA MpW MPOBEAEHWM OMEepaTMBHBLIX MEpeKIoYeHnin. s paboTsl C
3TMMM KHOMKaMM He TpebyeTcs 3HaHWe napons. [ns 3awuThl OT Cly4YaliHOro HaxaTus HeobXxoaMMo cHadvana
HaXxaTb KHOMKY «_—~_» W, He OTNycKas e€e, HaXaTb HeOOXOANMYIO KHOMKY ONepaTMBHOMO YrpaBieHus.

Tekywmin pexxum paboTbl YKasblBaeTCs MHAMKATOPaMu CripaBa OT KHOMKM. MoralleHHoe COCTosiHME 060omx
MHAOMKATOPOB O3HAYaEeT, YTO PYHKUMNSA BbIBEEHA YCTABKOW.

YnpaBneHue KHOMKaMu OMnepaTMBHOIO YMNpaBfeHUs TaKKe MOXET OCYLeCTBNSTbCS Mo ftoboMy KaHany
CBSI3M.

1.4.7.2 KHonka «YPOB» no3BO/sSieT OnepaTMBHO OTK/OYaTb AEMCTBME 3alUuThl MO BbixogaM «YPOB» Ha
BbILIECTOSILLME BbIK/IIOHMATENN U NpefHa3HayeHa Ans NpoBeAeHNs HanaaoyHbIX paboT.

1.4.7.3 KHonka «AlB» no3BosnsieT onepaTUBHO BbIBOAUTL U3 AelcTBUSA AlB, ecnv ero paboTa 6bina pas-
pelwleHa ycTtaBkaMu. [pu 3TOM BKAOYaeTcs ceetoanoq «bnokmposka AlB».

1.4.7.4 Kxonka «ABP» no3BonsieT onepaTMBHO BbIBOAUTL U3 AeicTteust ABP n BHP, ecnin ux pabota 6bina
pa3pelleHa ycraBkamu. Npun 3ToM BKIKOYaeTca ceetoanos «bnokuposka ABP».

1.4.7.5 KHonka «3MH» no3BonsieT onepaTMBHO BbIBOAUTL M3 AeicTBus 3MH, ecnu ero pabota 6bina
pa3spelleHa yctaBkamu. Npun 3ToM BKIoUaeTcs ceetoanoa «bnoknposka 3MH».

1.4.7.6 Kronka «JI3LL» no3sonser onepaTMBHO BbiIBOAMTL M3 AeiictBust J13LU, ecnm ero paboTa 6bina
pa3pelleHa yctaBkamu. Npun 3ToM BKItOYaeTcs ceeToanoa «bnokuposka J13LL».

1.4.7.7 CocTosiHMe OpraHoB OMNEPaTMBHOrO YMNpaBfieHUs, pa3MELLEHHbIX Ha NepeaHen MaHenn yCcTpou-
CTBa, DUKCUPYETCS B MAMSATU aBapuii B MOMEHT BblAauyM KOMaHAbl HA OTK/IHOYEHME. DTO NO3BOSSIET B HeobxoaAn-
MbIX C/ly4asix BbISIBUTb OLLUMOKM AEXYPHOrO NepcoHasna npyv KoMMyTauuu.

1.5 MapkupoBka 1 ni1omMbrpoBaHmne

1.5.1 Ha kopnyce ycTpoicTBa MMeeTCs MapKMpPOBKa, coAepykallasl cneayowme AaHHbIe:
— TOBapPHbIN 3HaK;

— 0603HauveHue («Cupunyc-2-Bb»);

— WCMOMHEHWE MO HaMpPsHKEHUIO ONepPaTUBHOIrO NUTaHUS;

— UCMOJTHEHME MO MHTEPdENCY IMHUMN CBSI3N;

— 3aBO/CKON HOMeEp;

— JaTy u3roToBfeHus (Mecsu, roa).

1.5.2 OpraHbl ynpaBneHus U MHAUKALMK YCTPOWCTBA, @ TakKe KNeMMbl MOAKIOUYEHUS UMEKOT MOSICHS -
LMe Haanueu.

1.5.3 TnomM6upoBaHMe YCTPOWCTBA OCYLLECTBAETCS C MOMOLLbIO NMSTIOMOMPOBOYHON KNEWKOW NEHTBI.

1.6 YnakoBka

1.6.1 YnakoBka yCTpoiCTBa Npou3BeseHa B COOTBETCTBUM C TpeboBaHusimm TY 3433-002-54933521-2009
[Ns YCNOBUIA TPaHCNOPTUPOBaHUS, yKa3aHHbIX B pasaene 5 HacToswero P3.

1.6.2 TpaHcrnopTHas Tapa MMeeT MapKMpOBKY, BbiNosHEHHYIO rno MOCT 14192-96, n coaep>XuT MaHuny-
JIALUMOHHbIE 3HAKMW.
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2 WCrOJ1Ib3OBAHME MO HASHAYEHUIO

2.1 SkcnnyaTaumoHHbIE OrpaHUYeHus

2.1.1 KaTeropuyecku 3anpellaeTcs NoAk/loUYeHe YCTPOMCTBA C UCMOTHEHMEM MO HaMpshKEHWIO onepa-
TUBHOro nutanmns 24, 48 n 110 B noCTOSHHOrO ToKa K onepaTtMBHOMY HanpsbkeHuto 220 B, Tak Kak 3TO npuBoauT
K BbIXOZY YCTPOMCTBA U3 CTPOSi.

2.1.2 KnuMaTuuyeckue YC/IoBUSI 3KCMJlyaTauuyM YCTPOWCTBA AO/MKHbI COOTBETCTBOBATb TpeboBaHMAM
n.1.1.3 Hacroswero P3.

2.2 TlogrotoBka U3Aenns K UCNOMb30BaHMIO

2.2.1 Mepbl 6e30MmacHoCTH

2.2.1.1 NMpw paboTe c ycTpoicTBOM HeobxoanMo cobnoaaTth 0bLime TpeboBaHMS TEXHUKM 6e30MacHoCTH,
pacnpocTpaHsaoWmecs Ha YCTPOMCTBA peneHoN 3alumTbl U aBTOMATUKN SHEPrOCUCTEM.

2.2.1.2 K akcnnyaTauum AONycKakoTcs nvua, UsyumsluMe HacTosee PO v npolweswive NpoBepKY 3HaHWM
npaBu/1 TEXHUKM 6E30MACHOCTY M SKCMyaTaLuUM 3/IEKTPOYCTAHOBOK 3MIEKTPUYECKMX CTaHLUMIA U MOACTaHLMN.

2.2.1.3 YCTpOMCTBO AO/MKHO YCTAHAB/IMBATLCA HA 3a3€MJIEHHbIE METAINIMYECKME KOHCTPYKLUM, MPU 3TOM
HeobxoaMMo 0becneunTb HaAEXHbIN 3NEKTPUYECKUI KOHTAKT MexXay MaHesnbld U BUHTaMU KpenneHust yCTpou-
CTBa, @ TaKXXe COEANHUTL 3a3eMNSOWMI 6ONT YCTPOWCTBA C KOHTYPOM 3a3eMJIEHNSt MEAHBLIM MPOBOAOM CEUYEHMEM
He MeHee 2 MM?,

2.2.2 Tlopafok yCTaHOBKM

2.2.2.1 BHewHwIA BUA YCTPOMCTBA NpMBEAEH Ha pucyHkax .1-T.4. MexaHu4eckas ycTaHOBKa yCTpPOMCTBa
Ha MaHeslb MOXET MPOM3BOAUTLCS C MOMOLLbIO 4-X BUHTOB COITACHO pa3MeTKe, NPUBEAEHHON Ha pUcyHke I.5.

2.2.2.2 JnekTpuyecKkas Cxema MNoAKIIOYeHNs nNpvBeaeHa Ha pucyHke [.1. YepepoBaHue a3HbiX TOKOB
06s13aTenbHO MPOBEPSIETCS NOCNe MOCTPOEHUS BEKTOPHOM AMarpaMMbl Harpy304HOro pexwuMa, NoslyYyeHHON B
pexnMe «KOHTPO/b», a TaKKe MO 3HAYEHUIO TOKA U HaMpshKeHWs 0bpaTHONM NOC/IEA0BATENbHOCTM. TOKM AOSKHBI
NnoaBOAMTBLCS C NPSMbIM YepeaoBaHueM das. B Tex aHeprocucTemax, rae npuHaTo obpaTtHoe yepeaoBaHue das,
TOKM NOABOASTCS COrMacHO MapKMPOBKE Ha YCTPOWMCTBE, HO aKTMBM3MPYETCs yCTaBka KOHGUrypaumm «O6paTHoe
YepegoBaHue hasz».

OnepaTtusBHoe nuTaHne =24 B, =48 B, =110 B, =220 B nnun ~220 B (B 3aBUCUMOCTUN OT UCMOSIHEHMS) NOA-
K/OYaeTcs K KOHTaKTaM «[Mutanue». Ons ncnonHeHns 220 B nonspHOCTb NOAKIOYEHNS MUTAHWUS MPOM3BOJIbHAS,
ANs UcnonHeHmin =24 B, =48 B 1 =110 B Ha kneMMy 1 NoABOAMTCS «+», Ha KNEMMY 2 MOABOAUTCH «—»,

2.2.2.3 ABTOMaTM4ecKue BbIK/IlOYaTENM, UCMONb3YeMbIE A1 3aliMThl Lenein onepaTUBHOIO Toka yCTpoi-
CTBa, BbIOMpPalOTCS U3 yCroBuiA paboTbl B HOPManbHOM PEXMME M MpU KpaTKOBPEMEHHOM BpOCKe TOKa BO BpeMSsi
noaayn NuUTaHus.

MaKcuMarnbHbI TOK, NOTPebIsiEMbIN YCTPONCTBOM MNpu paboTe, onpeaensieTcs no ¢hopmyne:

Piiixe _ 25 (Bm) _

Ui 176 (B)

I 0,15 4 (10)

PABOYHUH MAKC —

HYCKOBOI\;I 6pOCOK TOKa B MOMEHT noAayun Hanps>XeHusa nutaHua Ha NoCToAHHOM OnepaTUBHOM TOKE:

Upwe _ 242(B)
Rycrp + Rycrour 30 (Om) + Rycroun

<814 (anaR,royy =0) (11)

IHYCK -

HYCKOBOﬁ 6p0COK TOKa B MOMEHT NoAayun Hanps>XeHuUsa NnuTaHna Ha nepeMEHHOM ONeEpPaTUBHOM TOKE:

Upe X2 341(B)
Rycrp + Rycrouy 30 (Om) + Rycroun

<1154 (anaR,cr0q; =0) (12)

[HYCK -

Taknum 06pa3oM, 3alMUTHBIV aBTOMAaTUYECKMI BbIKNIOYaTENb, YCTaHABMBAEMbIM B LIENSX NUTaHUS YCTPOM-
CTBa, [AO/MKEH WMETb TOK TEMMOBOMO PACUENUTENS! CBbIWE 3HAYEHUS Ipisoumi makc, @ TOK 3NEKTPOMAarHUTHOM
OTCEYKWN — CBbILLE 3HAYEHNS [ycx

Kak npaBufio, nUTaHne yCTpoMCTBa KakK B LIEMAX MEPEMEHHOro, Tak M MOCTOSIHHOMO OMepaTMBHONO TOKA
OCYLLECTBNISETCA Yepe3 aBTOMaTMYeCcKne BbIK/toYaTem C HOMMHAsbHBIM TOKOM 2 A (XapakTepucTuka cpabaTbiBa-
Hus K).

2.2.2.4 BHellHWe 3neKTpuyeckne uenu NoAKIIYaTCa NPy NMOMOLLM KNEMMHBIX KOMOAOK.

2.2.2.4.1 W3MepuTesnbHble TOKOBbIE LIEMU M LEMW HAMPSHKEHWI MOAKIIOYAOTCS K KIEMMHBIM KOMOAKaM
X1 1 X2. KneMMHble KOMNOAKWM MNO3BOJISIOT 3aXXMMaTb OAHOXWIIbHbIA MM MHOFOXMIIbHbIA MPOBOA CEYEHMEM OT
0,33 a0 3,3 MM’ B cnyyae Mcnonb3oBaHUS NPOBOAOB GOMbLUErO CeYEeHUS HEOBXOAMMO NMPUMEHsTb Y-0b6pasHble
HaKOHEYHUKW.
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2.2.2.4.2 BxofHble, BbIXOAHbIE 3MIEKTPUYECKME Lienn, Lenu onepaTtMBHOINO NUTAHUS U JIMHUWU CBSA3W NOA-
K/II0HAIOTCA K pa3beMHbIM KIIEMMHbIM KonogkaM X3-X9. Mpu MoHTaxke HeobxoAMMO CHayana BCTaBWUTb OTBETHYHO
YacTb B pa3beM MO BCEN ANVHE, 3aTeM, Y6eAMBLUMCH, YTO 3aLUENKHYMCb GOKOBbIE MacTMaccoBble UKCATOPbI,
3aBMHTUTb [Ba (UKCUPYIOLNX BUHTA. KNEMMHasi Konoaka No3BOJISIET 3aXXMMaTb OAHOXMIIbHBIN UAM MHOTOXWb-
HbIl NpoBoZ, ceyeHneM ot 0,08 ao 3,3 MM2,

2.2.2.5 BbIXxoAHbIE penenHble KOHTaKTbl CUHANM3aLUMN YCTPOMCTBA, 3aMbIKAIOLLMECS MPU HEUCTIPAaBHOCTY
BHELWHWX Lieneil ynpaBieHns Ui aBapuiiHOM OTK/toueHun (kneMmbl «OTkas», «CurHanuMsaums» u «ABapuiHoe
OTK/IOUYEHNE»), MOAKNIOUAIOTCS K LEHTPaNIbHON CUrHaNM3aunmM NoACTaHUMKM U MOTYT 6bITb BKIOYEHbI NMapanesib-
HO.

2.2.2.6 B ycTpoicTBe npeaycMOTpeHa MOACTPOMKAa KOHTPACTHOCTU MHAMKaTopa. Ecnv uHdopMaums Ha
MHAMKATOpe OTOBpaXaeTcss HEYETKO, TO HEOBXOAMMO OTPEry/IMPOBaTb KOHTPACTHOCTb MHAMKATOpa MO METOAMKE
n.2.3.2.

2.2.2.7 B KOMMNEKT C YCTPOMCTBOM MOCTaBNSIETCS CMeHHas 6aTapelika ANns COXpaHEHUs MaMsiTU U xoAa
YyacoB (nNapaMeTpbl cpabaTbiBaHWI) MpU OTKJILOYEHMU OMEPATUBHOrO NUTaHUS (KOHMMUrypaumst ycTpoinctea u
YCTaBKM XPaHSATCS B SHEProHe3aBUCUMOMN NaMsATU M He 3aBUCAT OT Hanuuusl 6atapeiku). Mpu nocraBke yCTpou-
cTBa 6aTapelika yxe yCTaHOBNeHa B 6aTapeiHblii oTcek. [leped MCMoONb30BaHWMEM YCTPOWCTBa A0 MoAauu
OMepaTUBHOIO NMTaHUs HE06X0AMMO NOAKIIOYMTL BaTapeiKy, Ans Yero:

— OTBUHTUTb (PUKCUPYIOLLMIA BUHT Ha TOpLE MOAYJS MUTAHUS C 3afHEW CTOPOHbI YCTPOMCTBa M MoBep-
HYTb KPbILIKY OTCEKa 6aTapeiiku;

— U3BMeYb 3aLUMTHYIO NEHKY AN BOCCTAHOBMIEHMSI KOHTaKTa 6aTapen NUTaHus;

— 3aKpbiTb KPbILLKY W 3aBEPHYTb (DUKCUPYIOLMI BUHT.

3aTeM noaaTb MUTaHWE Ha YCTPOWCTBO M y6eaMTbCs, YTO CMMBOM Hanuuusi 6aTaperiku Ha WHAMKATOpe

HaxoAMTCS B COOTBETCTBYIOLIEM COCTOSAHMM — M,

Ecnn mHankaTop oTobpakaeT oTCyTCTBME 3apsfa 6aTapeiiku, To OHa nnbo HEMpPaBW/IbHO YCTaHOB/IEHA
(nepenyTaHa NONSIPHOCTb, NIMB0 OTCYTCTBYET KOHTAKT), M60 6aTapeiika paspsikeHa U TpebyeT 3aMeHbI.

2.2.2.8 Tlepen BBOAOM B 3KCM/yaTauMio yCTaHaBnmBatoTcsl (NPOBEPSIIOTCH) 3HAYEHMS YCTaBOK COracHo
avanory, npveefeHHoMy B [MpunoxeHun I, PaboTa C ycCTaBKaMu BbIMOSHSIETCS MO METOAMKE OMUCAHHONW B
n.2.3.2.11. Takxe BO3MOXHO 3ajaHne yCTaBOK C KOMMblOTepa No OAHOMY M3 KaHaN0B CBS3MN.

2.2.3 Mocne noakstoUeHnst BCex Lemnein 1 Npyu Hanndnum 4oCTaTOYHOM Harpysku Ha KOHTPOSIMPYEMOM Npu-
coeavHeHun (opueHTMpoBoYHO 6onee 0,1 OT fyoy) HEOBXOAMMO MPOBEPUTb MPaBUIbHOCTb BK/IIOYEHUS YCTPOW-
CTBa NYTEM CHATUS NapaMEeTPOB Harpy3ku B pexxuMme «KOHTpOsb».

CHSITUEe BEKTOPHOWM AMarpaMMbl OCYLLIECTBASIETCS B pexmnMme «KOHTPOSb» MpU HaamnuMcu Ha Tabno «Bek-
TOpHasi AuarpaMma» KHOMKoW «BBoa». [puM HaXaTUM KHOMKM CHUMAETCS BEKTOPHas AuarpaMMa TOKOB W
HanpsHKEHUIN M TYT XXe 0Tobpa)kaeTcsl Ha MHAMKaTope. CUMTLIBAIOTCS 3HAYEHUSI BEKTOPOB U CTPOUTCS BEKTOPHas!
AnarpamMMma Ans onpeaeneHus npaBubHOM (asvMpoBKU LeMnei. B3aMMHoe pacnonoXeHne BEKTOPOB AOSHKHO
COOTBETCTBOBaTb peanbHOMy 4epegoBaHuio da3. dasoBble Yribl BEKTOPOB OTCUMTHIBAKOTCS OTHOCUTENbHO
HanpaBneHus BektTopa U, NPOTMB YacOBOW CTPENKM.

LlenecoobpasHo caenatb 2—3 CHATUS AnarpamMMbl U COMOCTaBUTL pe3ynbTaTbl C TOYKN 3PEHNUS UX NOBTO-
pSieMOCTU.

2.3 Wcnonb3oBaHue nsgenus

2.3.1 B pexuMe cnexeHus Ha paboTalolleM YCTPOWCTBE Ha MHAMKATOPE BbICBEUMBAETCS TOK Harpysku u
Tekyllee BpeMsi, roBOpsilUME O PEXUME CNEXEHWUS. B HOpManbHOM pexume AOMKHbl 6biTb MOraweHbl Bce
CUrHanbHble CBETOAMOADbI, KpOMEe MHAUKATOPOB «luTaHne» 1 cocTosiHUS BbikNtodaTens «BKJT» nnn «OTKJT».

Mpu nycke ycTpoWcTBa 3aropaeTtcs ceetoamon «Iyck 3aliMTbl» Ha BPEMS BbIAEPXXKM 3amnyCTUBLLENCS 3a-
WMTbl, MOC/E Yero NpomM3BOAMTCS OTK/IHOYEHME MPUCOEAMHEHUS, @ HAa MHAMKATOpe BbiBOAUTCA MHOopMaums o
BMAE MOBPEXAEHMS W NpudmHe OTktodeHus. CpabaTbiBaloT Takke COOTBETCTBYHOLIME CUMHasbHbIE pene U
ceeToamoabl. ECnu curHan neperpysku CHSNCS paHbLUE BblAEPXKKW BPEMEHMW MYCTUBLUENCS 3aLiWTbl, TO CBETOAMOA
«MycKk 3aWnTbI» NOracHET U YCTPOMCTBO BEPHETCSH B UCXOAHbIN PEXUM 6€3 OTKIHOYEHUS BbIKOUATENS U KaKoW-
nnbo curHanusaumu. B apxvee cobbITUI MOSBATCS 3anncK O Nycke CTyneHn MT3 ¢ BpeMeHeM M AaTol Havana u
OKOHYaHMS 3TOro CobbITUSI.

B cnyyae cpabaTtbiBaHUS YCTPOWCTBA 3alliMTbl HEOBXOAMMO MEpPEnUcaTh B XYPHan BCHO MHdOopMaumio o
[laHHOM cpabaTbiBaHWK, UMEIOLLYIOCS B MaMSATU aBapUMHBIX OTKITHOYEHWUN.

2.3.2 Pabota c ananorom

2.3.2.1 B ycTpoiicTBe NpeaycMOTpeHa NOACTPOMKA KOHTPACTHOCTM MHAUKaTopa. [ns BXoAa B PEXUM U3-
MEHEHMSI KOHTPACTHOCTM MHAMKATOPa HEOBXOAMMO B AEXYPHOM PEXMME HaXXaTb OAHOBPEMEHHO KHOMKU «—>» U
«<>» U nanee, 3TUMU e KHOMKaMu, OTPEryInMpoBaTh ONTUMasbHOE 3HaveHue. Ons coxpaHeHusl B NaMsTU AaHHOM
HaCTPOMKM HaAo HaXaTb KHOMKY «BBog».

2.3.2.2 CTpyKTypa Avanora ycTpoicTBa M3obpa)keHa Ha pUcyHKe 3. BepxHuii ypoBeHb COCTOMUT U3 Crie-
JYIOLLMX NMYHKTOB MeHIo (pexunMoB): «CpabaTtbiBaHus», «KOHTponb», «HacTponkn» 1 «YcTaBku».
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Liuknmueckuin nepebop MyHKTOB MEHI0 OJJHOrO YPOBHSI MPOU3BOANTCS HaXaTUEM KHOMOK «T» n «I», Me-
PEeXoA Ha HMXXECTOSILLMI YPOBEHb AMasnora NpovM3BOAUTCS NPU HaXaTUKM KHOMKK «BBoa». Bbixoa Ha BbILLECTOSILLMIA
YPOBEHb OCYLLUECTBASIETCS KHOMKOMN «BbIx0oa».

Mpu nogaye KoMaHAbl c6poca CMrHaIM3aLUmMm yCTPOMCTBa NPU HaXkaTum KHomku «COpoc», NpoMCXoauT aB-
TOMaTUYECKUI BbIXOA Ha CaMblli BEPXHWUM YPOBEHb AManora — AEXYPHbIN PeXunM UK OTOBpaKeHWe BHELUHMX
HeucnpaBHOCTEN.

He3aBMCMMO OT TOro, B KakOM M3 yKa3aHHbIX BbIlE MYHKTOB MEHIO HaXOAWTCSl YCTPOWCTBO, BCE (hYHKLMM
3aLWMTbI MOTHOCTBIO COXPaHSOTCA.

[o BblI6Opa KHOMKOWM BEPXHErO YPOBHSI MEHIO YCTPOMCTBO HaXOAWUTCA B AEXYPHOM pexume. Mpu 3TOM Ha
3KpaH BbIBOAATCS TeKkyluMe BpeMsi M daTa, a Takke 3HaveHue hasHbIX TOKOB B MNEPBMYHbIX M BTOPUYHbIX
3HaYeHnsX.

2.3.2.3 MNoppobHas CTpyKTypa avanora npuseaeHa B MpunoxeHun I

2.3.2.4 B 60/bLUMHCTBE PEXMMOB BEPXHSISI CTPOYKA MHAMKATOPA MCMOJb3YeTCs KaK «CTaTyCHas» CTPOKa,
roe oTobpakaloTcs cneuunasnbHble CMMBOJbI M NOACKA3Ka B KAKOM MECTe MEHI0 HaxoauTcs notpebutens.

B «cTaTycHoOM» CTpoke NpefycMOTPEHbI CiefytoLmMe CUMBOJIbI:

'VI — CUTHaNM3MpYeT CTeneHb 3apsiia CMeHHON 6aTapeiku: MONHYI M, COOTBETCTBEHHO, GaTapes
paspsikeHa Un OTCYTCTBYET;

— CMMBOJ1 NOABNAETCA, B C/lydae €C/i nocie BBOAa Naposd 6bIM M3MEHEHBI 3HAUYEHNS KaknX-nnbo
YCTaBOK WUJIX HACTpoeK. CnmMBoN ucyesaeT nocrne COXpaHeHUA yCTaBOK.

— CUrHanNU3MpyeT, YTO pedaKTMPOBaHMe YCTaBOK M HAaCTPOeK 3anpeLleHo, Tak Kak He BBeAEH Maposib.
McuezaeT nocne Beoaa napons.

li — 3aMeHsIeT npeabiaywmii CMMBON B CllyYae, eC/iM peakTUPOBaHNE YCTaBOK M HAaCTPOEK pa3peLleHo
nocne BBOAA Napons.

2.3.2.5 Ecnu B TeyeHne 5 MWHYT He NMpou3BOAUNOCE HaXXaTuUe KHOMOK ynpasfieHusl AManoroM, To Hesa-
BMCMMO OT TOrO, B KakOM peXWME HaxoauTCs YCTPOMCTBO, MPOWUCXOAWUT aBTOMATUYECKMI BbIXOA Ha BEPXHUN
YPOBEHb Manora — AEXYPHbIA PEXUM UK 0TOBpaXkeHWe BHELLHUX HEUCTIPAaBHOCTEN.

2.3.2.6 WcknoyeHne COCTaBMSIET PEXMUM, B KOTOPbIA YCTPOMCTBO MEpPEXOAUT Npu cpabaTbiBaHUU U Bbl-
NOMHEHNM LMKNa onpoca — oTobpaxkeHne MHdOpMaummM 0 HOBOM cpabaTbiBaHuW. B gaHHOM pexume Haganucb
COXpaHsieTca 10 TeX Mop, AaXke nocsie nponagaHust onepaTMBHOrO MUTaHMSI YCTPOMCTBA, Noka He byAeT HaxaTta
ntobas KHomMKa ynpas/ieHusl, YTO FOBOPUT O TOM, YTO HOBast MHGOPMaLMS 3aMeveHa onepaTopoM.

2.3.2.7 Pexum «CpabaTtbiBaHns» npegHasHadeH Ans BbIBOAA HA MHAMKATOP MHMOpMaummn o cpabaTbiBa-
HUWSIX YCTPOWCTBA.

MpeaycMoTpeHo oTobpaxkeHne 9-Tu nocneaHux cpabaTbiBaHMI yCTponcTBa. XpaHeHne nHdopMaumm op-
raHM30BaHO MO KOMbLEBOMY MpuHUMNY — npu cpabatbiBaHMn fobaBnseTcs HoBas MHGOpMauus M CTUpaeTcs
camasl ctapas. Takum obpa3omMm, B nyHkTe «CpabaTbiBaHue 1» Bcerga XpaHWUTCS camasi HOBasl MHOpMaums, a B
nyHkTe «CpabaTbiBaHWe 9» — camMas cTapasi.

Mpwn ntoboM cpabaTbiBaHUM YCTPOCTBA C AENCTBMEM Ha OTK/IOYEHWE BbIKNIOUYATENS! MPOMCXOAUT aBTOMaA-
TUYECKUIA Nepexoa Avanora Ha NyHKT «CpabaTtbiBaHue 1», rae otobpaxkaeTcsi MHdopMaums 0 HOBOM cpabaTbiBa-
HUW. NS UMKIIMYECKOro NPOCMOTPa NapaMeTpoB AaHHOTO OTKITIOYEHUS UCMOMB3YIOTCA KHOMKN «T>» 1 «»,

Mpy CYNTBIBAHWUM PE3YNbTATOB aBAPUIMHOrO PEXMMA MO KHOMKE «{» Ha MHAMKATOP MOCNEA0BaTENbHO Bbi-
BOASTCS cneaytowmne napameTpsbl:

—  MpuUYMHa OTKJ/IIOYEHMS, @ Takke AaTa M BpeMsl BO3HUKHOBEHUSI aBapuun. B cnydae oTkaoueHus ot
MT3 AONOMHUTENBHO BbICBEYMBAETCS BUA MOBPEXAEHUS;

—  MaKCuMMaslbHbli (hasHbIi TOK B MOMEHT aBapuu U AUTENbHOCTb cpabaTbiBaHWsl 3alinTbl (OT MO-
MeHTa 3arnycka 4O MOMeHTa cpabaTbiBaHMs KOHTAKTOB pene «OTk.»);

— obuee BpeMsa OTK/OUEHWS BbiktoyvaTens (0T MOMeHTa 3anycka A0 MOMeHTa cpabaTbiBaHUSI KOH-
TakToB PMO). B cnyyae Bblgayn BbIXOAHOrO curHana YPOB Ha MHAMKATOp BMECTO BpPEMEHW OT-
KNHOYeHNs BblAaeTcs Haanucb «Pabota YPOB»;

—  3HauyeHuWe Moaynel ToKa U HanpsKEHUS NPSIMOK, 06paTHOM M HYNEBOM NOCNEAOBATENIbHOCTEN;

—  MpUYMHA BKJIKOYEHUS, MpealecTBylowas AaHHOMY OTKIIOYEHMIO, a Takke fdaTta W BpeMs npea-
BKJTIOYEHMS;

—  COCTOSIHME OpraHoB ONepaTMBHOIO YrpaBieHUs Ha MOMEHT OTKJTIOUYEHUS;

—  Moaynu u ¢dasoBble Yr/bl BEKTOPOB BCEX TOKOB W HanpsXeHWIA OTHOCMTENIbHO BEKTOpa Hampshke-
HMsa dasbl A.

2.3.2.8 Pexum «KoHTposnb» npeaHasHayeH Ans BbiBOAA Ha MHAMKATOP TEKYLUMX 3HAYEHWUI HanpshKeHWN
W TOKOB, a TakXe COCTOSIHUS BXOAHbIX ANCKPETHbLIX CUrHAM0B, TEKYLUMX AATbl N BPEMEHW.
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[JaHHbIn pexxM yaobHO MCnonb3oBaTh MpW Hanaake Ans NpoBepKM LEeNOCTHOCTM BXOAHbLIX Lienel, npa-
BUIbHOCTW NOABEAEHNS CUTHanoB M T.4. Takke bnarofaps AaHHOMY pPEXMMY UMEETCS BO3MOXHOCTb KOHTPOMU-
poBaTb OCHOBHblE NMapaMeTpbl YCTPOMCTBA NpK 3KCryaTaumu. s 3Toro 60/1bLUMHCTBO aHa/IOroBbIX NapamMeTpoB
0TObpaXKaeTcs Kak BO BTOPUYHBIX, TaK M B NEPBUYHbIX 3HAYEHUSIX.

2.3.2.9 B pexume «KOHTponb» MpefycMOTPeHa BO3MOXHOCTb MPOCMOTPA 3HAYEHUA TOKOB M Hampshke-
HW.

2.3.2.10 PexuMm «HacTpoiku» npeaHasHayeH Ans npocMoTpa M pelakTUPOBaHWsS MapaMeTpoB CEpBUC-
HbIX (YHKUMIA YCTPOMCTBA, TakMX Kak ocumnnorpad, WHTepdEenchl NNMHUU CBSI3W, Halnume CUHXPOHWU3aLMK
BpPEMEHMN, TeKyLLMe AaTa U BpeMs.

M3meHeHune nobbiX NapamMeTpoB, KpOMe TeKyLUMX AaTbl U BPEMEHM, a TakXke KOHTPACTHOCTU MHAMKATOPA,
paspeLlaeTcs TONbKO MpU NpaBuibHO BBEAEHHOM napone. B kayectBe napons MCNoOnb3yloTcs nocneaHune 4
umMdpbl 3aBOACKOrO0 HOMepa ycTpoicTea. MeToamka BBoAa LMGPOBLIX NapaMeTpoB, B TOM YMC/Ie Naposs, onucaHa
B n.2.3.2.12. 3anpoc naponsi NpoucxoauT Mpu BbiBoOpe napameTpa, KOTOopbii HEOBX0AMMO OTPEAaKTMpPOBaTb, U
HaXkaTuM Ha KHOMKY «Bsopg». locne 3Toro Ana penakTMpoBaHMS OCTaslbHbIX YCTaBOK WM HAaCTPOeK BBOAUTL
napo/ib 3aHOBO HET HEOBXOANMOCTM.

CoxpaHeHue BBeAEHHbIX MapaMeTpoB NPOUCXOANT MPU BbIXOAE M3 peXuMa X pefakTMpoBaHus (M3 MeHHo
«HacTpolkn») ¢ npeaBapyTeNibHON Bblgayelt Ha MHAMKATOP COOTBETCTBYIOLLENO 3anpoca.

2.3.2.11 PexuM «YCTaBku» npefHa3HadeH An1s NpocMoTpa U peaakTMpOBaHWS YCTaBOK 3aluUT U aBToMa-
TUKM ycTpoicTBa. C MOMOLLBI0 YCTaBOK MMEETCS BO3MOXHOCTb BBECTU WM BbIBECTU M3 paboTbl pasivyHble
dyHKUMKM, a TakKe 3aaaTb MX YMCIOBbIE MApaMeTpbl.

CoxpaHeHue BBeAEeHHbIX YCTaBOK MPOU3BOAUTCS NPW BbIXOAE U3 pexuMma «YcTaBku». [1pn 3TOM Ha nHAK-
KaTope BbIBOAUTCS COOTBETCTBYHOLMI 3anNpoC C BO3MOXHOCTbIO BbI6Opa: COXpaHWTb YCTaBKM UMK OTKa3aTbCs OT
BBEAEHHbIX M3MEHEHWI. BBOA B AEMCTBME YCTABOK MPOWCXOAMT OAHOBPEMEHHO, YTO NPeAOTBPALLAET HEMPABWIb-
Hyt0 paboTy YCTPOMCTBa MPY CMEHE TOJIbKO YacTW M3 B3aMMOCBS3aHHbIX YCTAaBOK. JTO MO3BONISIET peaaKTMpOBaTh
YCTaBKM Ha BK/IIOYEHHOM 3alLMLLIAEMOM 0ObeKTe.

Mpu BBOAE YyCTaBOK HeobxoanMo ob6sizaTenbHo npoBepsit BCE YCTABKW, npeayCMOTPeHHble B YCTPOM-
CTBE, BBUAY BO3MOXHOIO BJIMSIHUSI «3abbITbIX» YCTAaBOK Ha paboTy YCTPOMCTBa.

Mpy BbiIXOAe Ha BEPXHWI YpPOBEHb AManora MpoOMCXOAUT aBTOMAaTUYeckuii cOpoC 3HayeHus mapons B
HOMb. MNpuyeM 3TO MPOMCXOAUT Kak MpWU YMbILWEHHOM BbIXOAE OMepaTtopoM, Tak W B Cliyyae, ecnv BbIXOA Ha
BEPXHMI YPOBEHb MPOM3OLLEN ABTOMATMYECKM MOCNE «MPOCTOs» yCTpolcTBa 6onee 5 MMH. 3To no3BonseT
NpeaoTBpPaTUTb HECAHKUMOHUPOBAHHbLIM AOCTYN K WM3MEHEHMIO YCTaBOK, B Cllyyae eciM onepaTop Ciy4vanHo
0CTaBW/ YCTPOWCTBO Ha JONIOE BPeMS B peXnMe peaakTMpOBaHus.

YcTaBkM MMEIOT crneumanbHbli bydep naMsT ans peaakTMpOBaHUS YCTaBOK, MO3BOMSIIOWMIA COXPaHSTh
BBEZIEHHbIE M3MEHEHUS MpPW ClTyYalHbIX NepepbiBax B paboTe (cpabaTbiBaHME OAHOM W3 3aLUMT, UCYE3HOBEHUE
onepaTMBHOIO NWUTaHusl). Hanpumep, ecniv BO BpeMsi BBOAA YCTABOK MPOM30LWIO cpabaTbiBaHWE, TO YCTPOMCTBO
aBTOMaTMYECKM BbINAET U3 peXUMa pefakTUPOBaHWS YCTaBOK M OTOBpa3vT mapaMeTpbl AaHHOro cpabaTbiBaHus.
[ns Toro ytobbl NPOAO/MKUTL peaakTUpoBaHME HeObXOAMMO CHOBa BOWTU B PEXMM PedaKTMPOBaHWUS YCTaBOK,
npuyeM npou3BeAeHHble paHee M3MeHeHus OyayT BOCCTaHOBfIEHbI M HET HeobxoAMMOCTM BBOAWTbL YCTaBKM
3aHOBO.

2.3.2.12 BBoa undpoBbIX 3HAYEHUIA NApPaMETPOB U YCTaBOK.

[ns BBOAA 3HAyeHUs YCTaBKM HeobX0oAMMO BblOpaTb COOTBETCTBYIOLWMIA MYHKT MEHIO, HaXaTb KHOMKY
«BBog». 3aTeM MNOSBMTCA HOBOE OKHO, rae Mnagwas uudpa YCTaBkM HadHeT muratb (ecnu pepakTupyercs
yCTaBKka, TO HeobxoaMMO NpenBapuTesibHO BBECTU Maposiib MO METOAMKE OMWCHIBAEMOM B [AAHHOM MYHKTE).
KHornkaMn «T» 1 «I» HEoBX0AMMO YCTaHOBUTb TpebyeMoe 3HaueHue UMbpbl. 3aTEM HAKaTb KHOMKY «<—»,
HauHeT muratb cnepgytowas undpa. AHaNOrM4YHO yCTaHOBUTL BCe LUMpbl YCTaBku. MNpu HaxkaTum KHOMKK «Beoa»
MpOU3BOAUTCS COXPAHEHWE BBEAEHHOro 3HayeHust yctaBku. Ecnn B niobo MOMEHT BBOAA@ HaXaTb KHOMKY
«Bbixoa», To 6yaeT BO3BpaLLEHO CTapoe 3HaYeHMe YCTaBKM.

2.3.4 CrpyKTypa avanora npusefeHa B Tabnuue X.1.

2.3.5 OnucaHuWe yCcTaBOK yCTPONCTBa.

2.3.5.1 B ycTpoiicTBe peanv3oBaHO ABa Habopa YCTaBOK, NMEPEK/I0YAEMbIX C MOMOLLbI0 AUCKPETHOro
Bxoaa «Habop yctaBok». [py OTCYTCTBUM CUrHana Ha BXoAe AeNCTBYET NepBblii HAbOP YCTaBOK, MpWU HanMumMn —
BTOpoi. Ecnun B ncnonb3oBaHny BTOPOro Habopa HET HEO6XOAMMOCTM, TO MOXXHO OCTaBUTb 3TOT BXOA HEMOAKSIIO-
YEHHbIM 1 MOJIb30BaTbCS TOMIbKO NEpPBbIM HAbopOM.

Bce ycTaBkM yCTpoiCTBa AENATCS Ha Fpynnbl Mo CTYMEHSM M BUAAM 3aliMThl, @ Takke obLune, OTHOCSILL K-
ecsl K OYHKUMKN U MeCTy YCTaHOBKM YCTPOWCTBA B LIESIOM.

2.3.5.2 V3MeHeHue yCcTaBOK, KpOMe TeKyLMnX AaTbl U BPEMEHW, pa3peLleHo TOMIbKO Noc/e BBoda Naporns.
Heobxoanmo obszatenbHo npoBepsite BCE YCTABKW, npeaycMOTpeHHble B YCTPOMCTBE, BBUAY BO3MOXHOMO
BNMSHUS «3abbITbIX» YCTAaBOK Ha paboTy 3almThI.
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2.3.5.3 B ycTpoiicTBe peann3oBaHa BO3MOXHOCTb KOMUPOBaHMS HabopoB ycTaBoK. NS Toro Ytobbl CKo-
nMpoBaTb OAWH Habop B Apyroi, HeobXxoanMMO BOMTU B COOTBETCTBYIOLIMI MYHKT MEHIO, BblIGpaTh HanpaBieHue
KOMMPOBAHNS M BBECTW MapOJib ANsl NOATBEPXKAEHMS onepaumn.

2.3.5.4 [onyckaeTcs U3MeHeHue YCTaBOK Mpu BKIKOYEHHOM BbIK/OYaTeNe, Npu 3TOM BBOA HOBbIX 3Haue-
HUA YCTABOK MPOUCXOAMT [Ns BCEX YCTaBOK OJHOBPEMEHHO, UYTO rapaHTUPYET OT JIOXKHbIX OTK/OUYEHUI Mpu
CMEHe TOMbKO YacTu M3 B3aMMOCBS3aHHbIX YCTaBOK. lepea BBOAOM WCMpPaB/IEHHOW Fpynnbl YCTaBOK B paboTy
3a7aeTCA BOMNPOC-NPeaynpeXxaeHne s BOSMOXXHOCTY OTKasa ornepaTopa Npyu COMHEHUSIX B CBOUX AEUCTBUSIX.

2.3.5.5 OnucaHue HasHa4yeHus1 YCTAaBOK YCTPOMCTBa NpuBeaeHo B Tabnuue 9.
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Tabnuua 9
O6wume ycTaBkm
Urom, KB lMNepBNYHOE HOMWHANILHOE 3Ha4YeHne HanpsxeHns TH
Tuom, A MepBNYHOE HOMMHAJIBHOE 3HaUYeHUE ToKa TPaHCOPMaTOPOB TOKA, K KOTOPbIM NOAK/OYa-
€TCSl YCTPOWCTBO
Teurnam C 3apaeT BpeMsl 3a€PXKKN BblaauM CUrHana HEMCNPaBHOCTM NPU CNeayowmxX HeWTaTHbIX

cuTyaumsx: «HeucnpasHocTb TH cekumm», «HencnpasHocTb TH BBOAa», «bnokmMpoBka
N3LL», «HencnpaeBHocTb 3MH», «Hannume 3emnn». Npn 3TOM BCE HEMCNPABHOCTK ByayT
MMETb OAMHAKOBYIO 3aZlEPXKKY Nepe Bblaayelt CoObLEeHMS Ha MHAMKATOP U cpabaTbiBaHus!
pene «CurHanusaums»

Pexxum curHanusaumm

Mo3BonseT Npy 06HaPYXXEHUN BHELUHEN HEMCTIPABHOCTU BK/OYaTb pesnie «CurHanvsaums»
KaK MOCTOSIHHO, 0 CBpoca ero KHOMKOW KnaBuaTypbl Unm no TY, Tak U Ha onpeaenieHHoe
Bpems oT 1 ao 20 ¢, AoCTaTOYHOE Anst cpabaTbiBaHMS LIEHTPabHOM CUrHAM3aLmm
noacTaHumu. MNpu 3TOM MOXHO M36exaTh 6NI0KMPOBKU LIEHTPAsbHOWM CUrHanu3aumm npu
NOCTOSIHHO «BUCSILLEM» CUrHane. Mpu NosiBNEHNM HOBOW HEMCNPABHOCTM BHOBb MPOMW30ii-
AeT hopMMPOBaHME UMMYbCA TAKOM e 3alaHHON ANIMTENbHOCTU

TT ¢a3bl B

OnpepensieT Hanuumne UMepuTeNnbHOro TpaHcdopmaTopa Toka B dase B. Mpu ero
OTCYTCTBUM 3HaveHue Toka B da3e B BoccTaHaBNMBAETCS pacHeTHbIM METOAOM

YepenosaHue ¢a3

Mo3BONSIET YNPOCTUTL NOAK/OYEHME LIENEN TOKA M HAMPSPKEHUS| B SHEPrOCUCTEMAX C
06paTHbLIM NOPSIAKOM YepeaoBaHust ¢as. Mpu yctaBke «O6paTHOE» YCTPOMUCTBO HacTpau-
BaeTcs Ha obpaTHoe YepeaoBaHme das, NO3BOsASA MPaBUIbHO PacCyMTLIBATb TOK U
HanpsiXeHVe NpsaMoi 1 06paTHOWN NocneaoBaTeNbHOCTEN

KoHTakT aBTOMaTa LUMM

3afaeT TMN UCNoNb3yeMOoro KOHTakTa aBToMaTa LWMH MUTaHMsl BbICOKOBOSIbTHOIO BbIK/THO-
yatens. Mpu oTCyTCTBUM aBTOMaTa HeOBXOAMMO AaHHYIO YCTaBKy NEPEBECTM B MOJIOXKEHME
«H3» n ocraButb BXoA «ABTomat LUM» HenoaKIt0YEHHbIM

LiBeT cBeTOANMOOOB
«BKJ1» n «OTKJ1»

OnpepenseT NPUHATYIO B SHEProcMcTeMe KOMBMHALMIO LIBETOB AJ1s MONOXEHWUI BbIK/IHOYA-
Tens «BKMOYEH» U «OTKJIIOYEH»

CurH.ka4.GOOSE

MNo3BonseT BBOAUTL/BbIBOAWUTL OTOBpaXkeHWe Ha HAMKaTope COObLLEHNS O HEUCNPABHOCTH
«Mnox.kay.ex. GOOSE», KOTOpPOE BO3HMKAET Mpu nonydeHun exoaHoro GOOSE-coobLueHus
CO 3HayeHueM aTpubyTa «quality»=«invalid» nnun «questionable» (Tonbko AN McNoNHeHNs
M4). Ha pene «CurHan» faHHasi HEMCNPABHOCTb He AEWCTBYET HE3aBUCUMO OT 3HaYeHus!
3TOMN YCTaBKMW.

CurHan Eth 1

CurHan Eth 2

Mo3BonsieT BBOAWUTL/BLIBOANTL AEUCTBUE Ha pene «CUrHan» u oTobpaXkeHne HemcnpaBHO-
ctn «Het cBsi3n £th 1(2)» Ha nankaTope npu obHapyXXeHnM 06pbiBa CBA3M C CETHIO MO
AaHHoMy uHTepdeicy Ethernet (Tonbko anst ucnoniHeHus U4).

YctaBkun MT3

OyHKUNS

Mo3BoNISIET BBECTU MM MOSTHOCTBIO BbIBECTU A@HHYIO CTYNEHb 3aluuThl. 3aaaeTcsl BbI6opoM
U3 ABYX BapuaHToB: «Bkn» mam «OTtka»

[JelictBue

Onpepenset, paboTaeT MM faHHAs CTyNeHb Ha OTK/OYEHWE UK HeT. 3aJaeTcs BbiIbopoMm
U3 ABYX BapuaHToB: «CurHan» unu «3awmTa». Ctynenn MT3, paboTatowme Ha curHan, He
BbI3bIBaIOT cpabaTbiBaHue pene «Iyck MT3»

LA

MoporoBbIi TOK cpabaTbiBaHWst AAHHOW CTYNEHW 3alUMTbl. 3a4aHne UAeT B amnepax
BTOPUYHOIO TOKa, HEMOCPEACTBEHHO NOABOASILLErocst K YCTPOUCTBY

7, C

BpeMs cpabaTbiBaHWs CTYNEHW 3alMThl B cekyHaax. Ecnm ans ctyneHu 3agaHa 3aBucuMas
XapaKTEPUCTMKA BbIAEPXXKU BPEMEHM, TO 3TOW YCTaBKOMN onpeaenseTcs napameTp 7y.r Ans

¢bopmyn (2)—(6)

HanpaBneHHOCTb

Mo3BONSIET NEPEBECTU AAHHYIO CTYNeHb MT3 B HanpaB/ieHHbIN peXunM

Myck no U

Mo3BO/NISIET BBECTU B BbIGpaHHbIE CTYNeHW MT3 BONLTMETPOBYIO 6/IOKMPOBKY UM KOMEU-
HMPOBAHHbIN MYCK MO HaNPSHKEHUIO

XapaktepucTuka

OnpepenseT BUA BPEMSTOKOBOMN 3aBUCMMOCTU CTyNeHW MT3 1 No3BossSeT BbibpaTh OAHY U3
LIeCTV 3aBMCMMOCTEN: He3aBUCUMasi, HOpMasibHO UHBEPCHAs!, CUIIbHO MHBEPCHASs!, Ype3Bbl-
YailHo nHBepcHas, Tuna PT-80, Tuna PTB-1. MNpu 3aBUCMMbIX XapaKTEPUCTUKAX YCTaBKa
BPEMEHW BbIAEPXKKM AEUCTBYET Kak KO3 MUMEHT, 3a4atoLmii napaMeTpbl COOTBETCTBYO-
el kpuBoW. pacukm KpMBbIX NpUBEAEHbI B NMPUNOXEHNUM

YckopeHue

Mo3BonseT BBoauTb Apyroe ( Tycxor) BPpeEMS cpabaTbiBaHMs cTyneHel MT3 Ha BpeMs
(Tyckop + 1 €) NOCNE BKAKOYEHUS BbIKIIIOYATENS A1 YCKOPEHMS cpabaTbiBaHMs 3alUMTbl Npy
BKJTKOYEHMM Ha KOPOTKOE 3aMblkaHue (BBOJ YCKOPEHMSI Npy ornpoboBaHnn)
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AMNB

PaspeluaeT unu 3anpeluaet paboTy AMB nocne oTKMOUYEHNS BbIK/OYATENS OT AAHHOM
CTYNEHN 3aWnThbl

OHM npu yckopeHum

OnpepensieT paboty OHM Bo BpeMsi AeicTBUS YCKOpeHUs (MpY OTKIOYEHHOM BbIK/THOYa-
TeNe 1 B TEYEHWNE NEPBOIN CEKYHAbI MOCNE BKIHOYEHWUS BbIKOYATENS): B MOSIOXKEHNM
«BKJ1» OHM OT nonoxeHus BblIKOYaTENS HE 3aBUCUT, B nonoxeHun «OTKJ/1» Bo BpeMs
[ENCTBUSI YCKOPEHWUS HaMpaB/iEHHbIE CTyneHn MT3 nepeBoasTCS B HEHaMNpPaBIEHHbIN
pexuM. [JencTBme AaHHOWN YCTaBKM HE 3aBUCUT OT MOJSIOXKEHWS YCTaBKM «YCKOpeHMe»

O makc, uyvecrs, °

Yron MakcuMasibHOW YyBCTBUTENBHOCTU OpraHa HanpaBnieHns MowHocTv ans 90-
rpaflyCHOM CXEMbI

© cexrora ©

Pasmep cexTopa cpabaTblBaHWS HanpaB/ieHHbIX 3aWMT

YcraBkn MT3 obuimne

T yexoperms C

BpeMs cpabaTbiBaHUs cTyneHein MT3 npu yCKOPEHUM

Myck no U Bbi6op crnocoba nycka no HanpsXeHUI0: BO/IbTMETPOBas 610KMpOBKa UM KOMBUHMPO-
BaHHbIV NyCcK

Usm 5ok, B JInHenHoe HanpsiXeHWe, Hke KOTOpPOro ByAeT NPoOMCXoaMTb paspelleHne cpabaTbiBaHus
CTyneHeln MT3, y KOTOPbIX BK/IKOYEH NYCK MO HanNpsKEHWUIO

U> korre, B HanpspkeHve 06paTHOM NocneaoBaTeNbHOCTU, NPU NPEBbILIEHUN KOTOPOro byaer
MpOMCX0AUTb paspelleHne cpabaTbiBaHus cTyrneHen MT3, ecim BKIOYEH KOMBUHUPOBaH-
HbIV NYCK MO HaMPSXKEHUIO

Ycrasku J13LU

DyHKUMS Mo3BoNSET BBECTU UM NONHOCTbIO BbiBeCTH J13LL

LA MoporoBbIii TOK cpabaTbiBaHWsA AaHHOW 3aWMThI. 3aAaHne UAET B aMrnepax BTOPUYHOMO
TOKA, HEMocpeACTBEHHO NOABOAALIErocs K YCTPOUCTBY

7, c BpeMs cpabatbiBaHns B CceKyHAax

Cxema BbibupaeT nocnegosaTesibHY0 MW NapasnnenbHyo cxeMy peanusaunm 6nokmposku JI3LLU.
Mpun 3ToM Ha Bxoa «bnokuposka J1I3LW 1» go/mKHbI NOAKNI0YATLCS NocneaoBaTeNbHO
COeANHEHHbIe HOPMasbHO 3aMKHYTbIE BbIXOAHbIE KOHTaKTbl MK napannesibHO coeanHeH-
Hble HOpMasibHO Pa3OMKHYTble KOHTaKTbl «[yck MT3» dmaepHbIX 3almMT COOTBETCTBEHHO.

Myck MT3 Pa3peluaeT mnm 3anpellaet cpabaTbiBaHne cBoero pene «lMyck MT3» npu nycke J13LU

Myck no U Mo3BONSIET BBECTU BOJIbTMETPOBYHO 6/TIOKMPOBKY MM KOMBUHUPOBAHHbIN MycK Mo

Hanps>XeHuto

CurHan 610KknpoBku 2

Hanuume curHanusaummn npu gaMTenibHOM HanmMumm CUrHana Ha exofe «bnokuposka
N3 2»

AlB PaspeliaeT unu 3anpellaeT paboTy AlMB nocne oTKOUYEHUS BbIK/OUYATENS OT AaHHOM

3aWmThl
YcraBku 300

QyHKUNS MNo3BoNnsieT BBECTU MM NOMHOCTLIO BbiBECTN 30D

[elictBue Onpepensiet, paboTaeT Nu 3almTa Ha OTKKOYEHNE UK HET

/I OTHoLLEeHMe ToKa 06paTHOM NOC/IeA0BaTENBHOCTU K TOKY NPSMOM NOC/eA0BaTENbHOCTH,
npy KOTOPOM MpoMCcXoauT cpabaTbiBaHue 3aluThl

U, B HanpsikeHne o6paTHOM NocneaoBaTelbHOCTM, NpY NPEBLILEHNM KOTOpOro 6yaeTt
nponcxoanTb cpabaTbiBaHMe 3aUThI

7, C BpemMs cpabaTtbiBaHns B ceKyHAax

Bbnok.ot MT3 Mo3BONSIET BBECTM HNOKMPOBKY Nycka 3aliuTbl Npy nycke ntoboit ctyneHn MT3, penctay-
fOLLEV Ha OTK/IHOYEHUNE

AlNB PaspeluaeT unu 3anpeluaet paboTy AMB nocne oTK/OYEHNS BbIKOYaTENs OT AaHHOM
3aWmThI

ABP PaspeluaeT unu 3anpellaet paboTy ABP nocne oTkoUYeHNs BbIK/IOYATENS OT AAHHOM
3aWmThI

Ycrasku 3MH

QyHKUMSA [o3B0SISET BBECTU MW NOMHOCTLIO BblBeCTW 3MH

Usm, B JIMHeiHoe HanpsHKEHWE, HUXKE KOTOPOro ByAeT NponcxoamTb cpabaTbiBaHUE CTYMeHM
3MH. Mpwu 3TOM BCe NIMHEWHbIE HAaNPsSXKEHUST OAHOBPEMEHHO AOMIKHbI CHU3UTBLCS HUXE
3TOW YCTaBKW.

7, ¢C Bpemsi cpabaTtbiBaHWs B CEKYHAAX

Isno6 A MoporoBbIii TOK, NpY NPEBbILLEHNM kKOTOporo 3MH BbIBOAWUTCS 13 PaboThbl
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YcraBku 300N

MycK no Posp

MNo3BonseT BBECTM UK BbliBecTn nyck 3M1MM no 06paTHOMy HanpaBAEHNIO MOLHOCTH

MNyck no yrny

Mo3BONSIET BBECTU MM BbIBECTM MycK 3 Mo pacxoXaeHWIo Yr/i0B OCHOBHOIO U
pe3epBHOro NCTOYHMKA (MPY CHUXKEHUM YacTOTbl OCHOBHOIO MCTOYHMKA)

7, MC Bpems cpabaTtblBaHUst B MUNIMCEKYHAAX

Umax; B OnpepensieT NOPOroBoe 3Ha4YeHNe HanpsHXKeHUs, NPU CHUXKEHUN HUXKE KOTOPOro XOTs Obl
OZIH/M JIMHENHBIM HaNpPsHXKeHWEM pa3pellaeTcs pabota 3MMM. 3Ta ycTaBka AEUCTBYET M Ha
MyCcKOBOM OpraH Nno Hanpas/iEHWI0 MOLLIHOCTU, M Ha NYCKOBOW OpraH Mo yrny.

Uniry B OnpegensieT NOporoBoe 3HadYeHne HanpsXKeHUs, Npu NpeBbILLEHNM KOTOPOro BCEMM
TPEMSI JIMHEWHBIMW HaMpPsHKEHUSMU pa3pelleHa paboTa nycKoBOro opraHa no yrny. Ha
MyCcKOBOM OpraH Nno HanpaB/iEHWI0 MOLLHOCTY 3Ta YCTaBKa He B/IMSIET.

Orn ° MuHUManbHbIN yron cpabaTbiBaHUS NpU NycKe No yriay

Prax ° MakcuMasibHbIV yron cpabaTtblBaHWs NPy NycKe Mo yriy

YCTaBKM AyroBoM 3alLUTbl

KoHTposib MO TOKY

PaspeluaeT OTKIOUYEHME BbIK/IHOYATENS TOMbKO MPY MPEBbILLEHNN TOKOM 3aAaHHOM
YCTaBKM

I A MoporoBbIii TOK cpabaTbiBaHWs NpU BKJILOYEHHOM KOHTPOJIE MO TOKY
YctaBku AlB

OyHKUNS OnpegensieT Hanu4dme @yHkummn AlMNB

7, ¢C Bpems uvkna AlNB

®ukcaums 610KMPOBKM
AMNB

OnpepenseT Hannune dukcaumm no exoay «bnokvposka AMB». Mpy BKNIOYEHUM AGHHOW
YCTaBKM MOCTYMNJIEHNE CMrHaNa Ha 3TOT BX0A 3anpellaeT paboty AMNB ao cneaytowero
KOMaHAHOIo BKJ1lO4YE€HUSA BbIK/TlOYaTENA

AlB npun HeCaHKUMOHU-
POBAHHOM OTK/IKOYEHUN

Pa3peluaeT paboTy AlB rnpu caMOnNpon3BONIbHOM OTKIOYEHUM BBIK/IIOYATENS UK €ro
PYYHOM (MEXaHWYECKOM) OTKIOYEHNMN

YcraBku ABP

®OyHKUNS OnpepnensieT Hanuume 1 pexxmm paboTtbl dyHKUuKN ABP. YCTaBka UMEET TpU 3HaYEHUS:
«OTKJ1» — yHKUMSA NONHOCTLIO BblBEAeHa U3 paboThbl
«BXO[» — ycTpOWCTBO NpUHMMaET curHan «Bkn.oT ABP» OT BHeLIHEro NCTo4YHmKa
«BbIXO[» — ycTpoiicTBO (DOPMUPYET CUMHAN Ha BKITIOUYEHWE Pe3EPBa, NPU 3TOM TaKXe
MOXET NPUHMMATLCS! M BXOAHOW CUrHan

Tax C BpemMs 3a4epXXKM BKIIKOYEHUS NOC/e NosSIBNEHNs CUrHania Ha Bxoge «Bkn.ot ABP»

ABP npu 3U, Pa3peluaet paboty ABP npy HanMyum 3eMIn Ha CEKLMW LLIWH

ABP npv komMaHaHOM PaspewaeT paboTy ABP npy KOMaHAHOM OTK/IOMEHWUM BbIKSOUYaTENS

OTKJ/IIOYEHUU

ABP npu HecaHKUMOHKN-
POBaHHOM OTKHOYEHUN

Pa3peluaet paboTty ABP npy camMonpon3BOSIbHOM OTK/FOYEHUW BbIK/IOYATENS WU Er0
PYYHOM (MEXaHWYECKOM) OTKIIOYEHNM

YctaBku BHP

QyHKUMSA Onpepensiet Hanmume dyHkumMmn BHP

OuepenHocTb OnpepensieT pexxum pabotsl BHP:
«C-B» — cHauana OTK/I0YaETCs CEKLUMOHHBIW BbIK/IKOYaTeSb M, NOCie NpoBEpKKU COCTOS-
Hus1 ero Bxoaa PIB, BkntoyaeTcs CBOM BbiK/lOYaTeNb BBOAA
«B-C» — cHayana BK/tOYAETCs CBOW BbIKNtOYaTElb BBOAA, 3aTEM Yepes BPeMs Trupar
OTKJI0YAETCS CEKLUMOHHBIN BbIK/OYaTesb

T51p, C Bpemsa 3agepxku nycka BHP nocne BOCCTAaHOBNEHWUS HarnpsXXeHUs Ha BBoAeE

Trapam C BpeMs napannesibHoi paboTbl BBOAOB Ansi pexuMa «B-C»

YcraBku YPOB

PyHKUMSA OnpepensieT Hanmume dyHkumMmn YPOB

LA MoporoBoe 3HayeHue Toka cpabaTbiBaHus YPOB, kak ang @yHkumm «YPOB-BbIxo4», Tak K
ans @yHkumm «YPOB-Bxog»

7,C Bpemsi 3agepxkn cpabatbiBaHus pene YPOB

KoHTponb no I

Hanunuune kOHTpONS Mo TOKY ANs BXOAHOrO curHana «Bxoa YPOB» (anst BbIXOAHOrO
CUrHasia KOHTPOJIb MO TOKY HE OTK/0YAETCs)

Bxon 1...11

OyHKUNS

3agaeT GyHKUMIO, BbIMOMHAEMbIM A@HHbIM BXOIOM: MOXET NPUHMMaTb 3HAUYEHUS
«BHeluHWIA curHan», «BHellHee oTkMoUeHne», «KoMaHaHoe BKoYeHne», «KoMaHaHoe
OTK/IOYEHNE» UNW 6IIOKMPOBKA NI060M 13 MMEIOLLIMXCS 3aLUMT
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AKTMB.ypOBEHb

«1» — aKTUBHbIM SIBNSIETCS HaNMUMe HarnpskeHus Ha Bxoae
«0» — aKTMBHbIM SIBNSIETCS OTCYTCTBUE HarpshKeHus

Tcpas, C Bpems 3agepxxkun cpabaTbiBaHust BXoaa

Ts038P., C BpemMs 3a4ep>XKM BO3BpaTa BXoAa

YPOB Myck YPOB nocne oTKOUYEHNS OT 3TOro Bxoda (Npu 3aaHHON hyHKUMK — «BHellHee
OTKJIIOYEHNE)

AMNB PaspeluaeT unu 3anpeluaet paboTy AMNB nocne oTKIOUYEHNUS BbIKOYATENS OT AaHHOW
3almThl (Npy 3agaHHoON PYHKUMK — «BHeLIHee OTKIIoYeHME»)

ABP PaspeluaeT unu 3anpellaet paboty ABP nocne oTktoUYeHNs BbIK/IlOYATENS OT AAHHOM
3almThl (Npy 3agaHHOV PYHKUMKM — «BHeLHee OTKIIYeHME»)

Nms CoobueHne, oTobpaxkaeMoe Ha MHAMKATOpe, Npu cpabaTbiBaHMM OT 3TOro BXoAa

Pene 1...7

Touyka OnpeaenseT TOYKY NOAKIIOYEHMs] Ha YHKLIMOHA/IbHOM JIOrMYeckon cxeme

Tcras C Bblaepykka BpeMeHu Ha cpabaTbiBaHME pene nocne nosiB/IEHNS CUrHana B YKa3aHHOM C
MOMOLLbIO YCTABKM «TOYKa» MecTe hyHKLMOHAIbHOW JTIOTMYECKOWM CXEMB

Tso38p, C Bpems BoO3BpaTa pene nocie CHATUS CUrHana B yKa3aHHOM C MOMOLLbIKO YCTaBKM «TOuKa»
MecTe YHKLMOHANIBHOW JTOrMYECKON CXEMBI

Pexxnm Pexxum paboTbl pene: 6e3 dpukcaunm (cneaswmi), ¢ pukcaumen (no cépoca) unm
UMNYNbCHBIN (1 cexyHaa)

Ceerogmoasbl 1...3

Touka OnpeaenseT TOYKY NOAKIYEHUs] Ha YHKLMOHA/IbHON JIOrMYeckoi cxeme

7, ¢ Bblaepykka BpeMeHu Ha cpabaTbiBaHMe cBETOAMOAA MOC/E NOSBEHUS CUIHaNa B
YKa3aHHOM C NMOMOLLbI0 YCTaBKK «T04Yka» MecTe (PYHKLUMOHANbHOW IOrMYECKOM CXEMbI

Pexxum OnpepensieT pexxuM paboTbl CBETOANOAA — B CNIEASLLEM PEXMUME UK C UKCaLmeEN
cpabaTbiBaHusa (6bnnHkep), Ao cbpoca curHanom «Copoc»

Muranne OnpepensieT pexxum paboTbl CBETOANOAA — C MUIFaHUEM, IGO0 C MOCTOSHHLIM CBEYEHNEM

npv cpabaTbiBaHWUM

YcraBku HeucnpaBHoctu TH

CurHan TH cexkumm

Onpenenset Hannyme Uy OTCYTCTBME CUTHANM3aLMN HEMCNIPABHOCTM U3MEPUTENIbHOMO
TpaHcdopMaTopa HanpskeHus. [eicTBue Ha BbiBog OHM 1 nycka no HanpsKeHuo He
3aBMCUT OT 3TOW YCTaBKM

Curnan TH pe3epsa

OnpegensieT Hannume Uy OTCYTCTBME CUTHANM3aLMN HEMCNIPABHOCTM U3MEPUTENIbHOMO
TpaHchopMaTopa HanpskeHus. [eicTBue Ha BbiBog OHM 1 nycka no HanpskeHuo He
3aBMCUT OT 3TOW YCTaBKM

3Up riopora, B

HanpsbkeHve HyneBoii NocneaoBaTeIbHOCTM, NpY NPEBbILLEHUI KOToporo 6yaeT
NPOUCXOANTb CUrHaNM3aumst 0AHO(MA3HOMoO 3aMblKaHMsi Ha 3EMJII0 Ha CEKLMM LNH

U> roporsa, B HanpspkeHne 06paTHOM NocneaoBaTeNbHOCTH, NMPU NPeBbILIEHUN KOTOPOro byaeTt
NPOUCXOAUTb CUrHanM3aums HencripasHoctu TH

Umm, B OnpepensiioT AvanasoH, B KOTOPbIM A0/MKHbI MONaAaTh BCe MexaydasHble HanpshKeHns u

Umax, B yacToTa, ans hopMMpoBaHNS NMpU3HaKa rOTOBHOCTU pe3epBHOro MCTOYHUKA

Fumy TL

Fuax TU

Myck no U OnpenensieT peakumto YCTPOWCTBa Ha HEMCNPABHOCTb M3MEpPUTENBHOIO TpaHcdopMaTopa
HanpsbkeHus cekumun. 3HadeHne «BbiBoa Mycka» nepeBoauUT BCE CTYMEHW 3alUMThbI C
MYCKOM MO HanpsKeHWIo B pexxuM 6e3 nycka No HanpsxeHuto. 3HaveHne «Boisog MT3»
BbIBOAWT M3 paboThbl BCE CTYNEHM 3aWMThbl C NYCKOM MO HAMPSXKEHMIO

OHM1 OnpenensieT peakumto YCTPOWCTBa Ha HEMCNPABHOCTb M3MEpPUTENBHOMO TpaHcdopMaTopa
HanpsbkeHus cekummn. 3HadeHue «BbiBoa HanpaBieHHOCTU» nepesoanT MT3-1 B
HeHanpaBNeHHbIN peXxuM. 3HayeHue «BbiBog MT3» BbiBOAUT MT3-1 13 paboThl

OHM2 OnpenensieT peakumto YCTPOWCTBa Ha HEMCNPABHOCTb M3MEpPUTENBHOMO TpaHcdopMaTopa

HanpsbkeHus cekumun. 3HadyeHne «BblBoa HanpaBieHHOCTU» nepesoauT MT3-2 B
HeHanpaB/IeHHbIV peXxuM. 3HavyeHne «BbiBog MT3» BbiBOAUT MT3-2 13 paboThl

KoHTakT aBTomata TH

3ajaeT TUM UCNoNb3yeMoro KOHTakTa asToMaTta TH cekumun. Mpu OTCYTCTBUKM aBTOMaTa
HeobXx0AMMO AaHHYI0 YCTaBKY NepeBecTu B nosoxeHne «H3» n octaBuTb BXo4 «ABTOMAT
TH» HenoaKNYEHHbIM
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MpoaomxkeHne Tabnuuibl 9

YcTaBKM BbiKJIlOuaTens

YnpasneHue Hannume ¢yHKUMKM ynpaBneHns BblkodaTeneM. MNpu oTKIIOUYEHHON YCTaBKe 3alumuTa
AENCTBYET TONbKO Ha OTK/IIOYEHUNE BbIKNtOUaTeNs, YHKUMS BKIOUYEHMS (B TOM UnUCne OT
AlB) 1 KOHTpONS Lienen ynpasaeHns BbIBOAUTCA U3 paboThl

Taim C 3afaeT AONONHUTENBHYIO 3a4epXKKY Nepes OTnyckaHWeM pene «Bkn.» nocne npuxoaa

curHana «Bxop PIMB». YanvMHeHue curHana BKIOYEHMS NO3BONSET bosee HaaeXxHo
YyNpaBnsaTb BbIK/IOYaTENEM

OrpaHunyeHune «Bkn.»

OrpaHuyeHne AnuTenbHOCTU curHana «Bkn.». YCTaBKy MOXHO BKJIOYATb TOJIbKO MpK
ncrnonb3oBaHMK aononHuTenbHoro BHELUHEMO MPOMEXYTOUYHOIO PEJIE, cnocobHoro
pa3pbiBaTb TOK COIEHOMAA BKIIOYEHUS BbIK/IKOYaTENS

OrpaHnyenune «OTKN.»

OrpaHuyeHune anuTenbHOCTK curHana «OTKI.». YCTaBKy MOXHO BKJIOHMaTb TOSIbKO MpK
1crnonb3oBaHMK aonosHuTensHoro BHELUHEMO MPOMEXYTOUYHOIO PEJIE, cnocobHoro
pa3pbiBaTb TOK COIEHOMAA OTK/IOYEHMS] BbIK/KOYaTENs

Tmaxc srm C

MakcnmanbHoe BpeMA BK/TIOYEHUA BbIKNOYaATENA. Mo ncreyeHum atoro BpeMeHU
(bopMMpyeTCs CUrHaN HEUCNPaBHOCTU «3afepXKKa BKIIIOYEHUS». Tpy BKITHOYEHHOM
yCTaBKe <<OFpaHI/I‘-IEHVIe «Bkn.»» no ucreyeHmn aToro BpPEMEHU CHMMAETCA CUIrHan C pene
«Bkn.»

Tmakc orim C

MakcuManbHoe BPEMSA OTK/TIOYEHUA BbIKNOYATENA. Mo ncreyeHnn 3Toro BPEMEHM
(bopMMpyeTCs CUrHan HEeMCNpPaBHOCTU «3afepXKKa OTKIOHEHMS». Mpy BKIOYEHHOM
yctaBke «OrpaHudenne «OTK1.»» N0 UCTEYEHMN STOr0 BPEMEHN CHUMAETCS CUrHan ¢
pene «OTKN.»

TY no JIC

Onpe,qenﬂeT BO3MO>XHO 1 ynpaBAEHWUE BbIKKOYATENIEM MO JIMHUK CBA3U

KeutupoBaHue (TY)

OnpepensieT, HYXHO nn 6yaeT obs3aTenbHOe «KBUTUPOBAHME» BbIK/OHaTeNs npucoeam-
HeHust (nogaya KOMaHbl OTKIOUYEHNS HA aBAPUINHO OTKJTFOUMBLUMIACA BbIKOYATENb,
CHMMatoLLan «MUraHue» ceetoamoda «OTKI.» U OTKIoYatolLee pene «ABapuitHoe
OTKJIIOUEHME») Nepea noAadelt curHana Ha BkatodeHune no TY vnm no JIC. Ha BkitoveHue
OT K/toYa YNpaB/ieHMs! UM KHOMKWU YNpaBNeHNs Ha NepeaHen naHenm sTa ycTaBka He
pacnpoCTpaHsIeTCs — ANsl HUX «KBUTMPOBAHME» SBNSIETCA BCeraa obssaTenbHbiM

PaspeweHne TY

OnpegensieT, KaknM cnocobom paspeluaeTcs paboTa MecTHOro (0T Ko4a) U Teneynpas-
nenns (ot TY 1 JIC):

— B nonoxeHun «[lepekn.» pexum paboTbl oOnpegenseTca nepekovaTenem
«MY/TY», NOAKMOYEHHBIM K NpOrpaMMUpyeMoOMy BXody C ¢yHKUMen «bnokmpoBka
TY» U aKTUBHbIM YpPOBHEM «0»: MpU Ha/MuMW CUrHana paspelleHo Teneynpasrie-
HWe, Npu OTCYTCTBUM — YNpaB/ieHNe OT KYa;

— B MOSIOXeHUN «Bcerga» TeneynpasfieHWe W ynpasfeHWe OT K/loya pa3peLleHbl
BCErga, 3TOT PEXMM TakXke MOXET WMCMosib30BaTbCsl, €C/IM MPOrPaMMUPYEMBIA BXOA
He MCnonb3yeTcsl, a nepeknodatenbs «MY/TY» paspbiBaeT uenn «OTkI. oT TY»,
«OTKA. OT Ko4a», «Bkn. oT TY» 1 «BkA. OT Ko4ya»;

— B NONOXeHunn «Ha BKN.» pexum paboTbl onpeaenseTcs nepeknovaTtenem «MY/TY»,
MOAKJTIOYEHHBIM K NMPOrpamMMMpyeMoMy BXOAY, HO AEACTBYET OH TONbKO Ha KOMaHay
BKJTIOYEHUS, OTKJTIOYEHME B 3TOM peXunMe paspeLleHo Bceraa.

BHUMAHUE! Ecin HM oAMH M3 nporpaMMypyeMblX BXOAOB He MMeeT yHKUmMo «Bbnoku-
poBka TY», Heo6x0AMMO yCTaHaBNMBaTb YCTaBKy B NonoxeHue «Bcerga»

3M02

OnpepenseT HanMume BTOPOro 3/1IEKTPOMarHWTa OTKItoYeHus!. Mpu BKIIOYEHWUMN STOM
YCTaBKM HEOHXOAMMO AJIsi OAHOMO M3 MPOrPaMMUPYEMbIX BXOAOB 3a4aTh (OYHKLMIO
«PlB2» 1 UCNoNb30BaTb 3TOT BXOA A5 KOHTPONS LENOCTHOCTY BTOPOrO 3/1eKTPOMarHuTa
OTK/0YeHUs

2.3.6 YCTpOWCTBO BbISIBASET M UHAMUMPYET HOMbLLOE KONMYECTBO HEMCNPABHOCTEN BHeLHEero obopyao-
BaHusl. [py obHapy>XeHWn TakmMx HeucrnpaBHOCTeN cpabaTbiBaeT pene «CurHanusaums» 1 BKIKOYAETCS CBETOAMOL
«BHelLUHsAs HeMcnpaBHOCTL» Ha nepefHen naHenu ycTponcTea. CnMCOK BbISIBNSIEMbIX HEMCNPABHOCTEN MpuBeaeH

B Tabnuue 10.

OOHOBPEMEHHO Ha MHAMKATOPE MOXET 0TO6pa)kaTbCsl He 6onee Tpex HeucrnpaBHOCTeN. Ecnv omHoBpe-
MEHHO BO3HMKAET YeTbipe UM 6onee HEUCNPABHOCTEN, CripaBa OT HAAMMUCK MNOSBASIOTCS CUMBOMbI «I» n «T», B
3TOM Crlyyae Anst NPOCMOTPa OCTaslbHbIX HEMUCTPABHOCTEN MOXHO BOCMOSb30BATLCS KHOMKAMK «» 1 « T,
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Tabnumua 10

Ne° 0O603HauyeHne PacuwmdgpoBka

1 |C6ol nuTaHus 3admkcmpoBaHO NoJsiHOEe NponagaHue onepaTMBHOIO NUTaHUs, NOAABAEMOro Ha
YCTPOMNCTBO

2 |HeucnpasHoctb KB/KO |CoctosiHme Bxogos PINO n PIB oT KaTywek BKIIOYEHUS U OTKIIOUYEHUS
COXPaHsIETCS OANHAKOBbLIM B TeYeHne BpeMeHn 6onee 10 ¢

3 |AsTtomart LUM OTK/AKOYEH aBTOMAT LWMH NUTaHUS BbIKAKYaTens

4 | [dyrosas 3awuTa MpUCyTCTBYET BXOAHOW CMrHan «/[yroeasi 3aliuTa» npyu oTCYyTCTBMM MYCKOBOIO
Toka MT3 (Npv BK/IIOYEHHOM KOHTPOJIE MO TOKY)

5 |CwurHan ayroBoii MpucyTcTBYET BXOAHOW CMrHan «CurHan AyroBow 3aluTbl»

3almThl

6 |Bnokuposka /13U 1 MpUCYTCTBYET aKTUBHBIN BXOAHOW curHan «bnokupoka J13LLU 1» npu BkIOYeH-
HOWN yCcTaBKe 1 BBEAEHHOW (hYHKLIMW OnepaTMBHOIO ynpasneHus «J13LL»

7 |Bbnokuposka N3LU 2 MpUCYTCTBYET aKTUBHBIN BXOAHOW curHan «bnokupoka J13LLU 2» npu BKIOYEH-
HOWN yCTaBKe ¥ BBEAEHHOW (hyHKLIMM ONepaTUBHOrO ynpasneHus «J13LL»

8 |Meperpyska CpaboTtana cryneHb 3awmtbl MT3-3, BKAKOYEHHas Ha CUrHan

9 |3emns HanpsihkeHne 3U, npeBbICM0 YCTaBky «3U, nopora»

10 |O6pebiB CpaboTtana ctyneHb 3awmTtbl 0T 06pbiBa hasbl, BKAKYEHHAs Ha CUrHan

11 |BH.curHan 1 * MosiBuncs curHan Ha Bxofae «Bxop 1» Mpw 3apaHHON YHKUMM

12 |BH.curHan 2 * [MosiBunca curHan Ha BxoAde «Bxop 2» COOTBETCTBYIOLIEro BXoAa —

13 |BH.curHan 3 * MNosiBUncs curHan Ha Bxoge «Bxog 3» «BHelLu.curHan»

14 |BH.curHan 4 * MNosiBuncs curHan Ha Bxoae «Bxopa 4»

15 |BH.curHan 5 * MNosiBuncs curHan Ha Bxoge «Bxopa 5»

16 |BH.curHan 6 * MosiBuncs curHan Ha Bxoge «Bxog 6»

17 |BH.curHan 7 * MNosiBWncs curHan Ha Bxoge «Bxoa 7»

18 |BH.curHan 8 * MNosiBuncs curHan Ha Bxoge «Bxog 8»

19 |BH.curHan 9 * MosiBUncs curHan Ha Bxoge «Bxog 9»

20 |BH.curHan 10 * MNosiBuncs curHan Ha Bxoge «Bxopg 10»

21 |BH.curHan 11 * MosiBuncs curHan Ha Bxofae «Bxoa 11»

22 |Hert 6aTapeiiku He ycTaHOBNEH MK pa3psikeH 3/1IEMEHT NUTaHWS

23 |HeT uMn.cnHxp. Mpyn BKIOYEHHOW CUHXPOHM3ALMM BPEMEHU HE NMPULLEN CUHXPOUMITY/LC B
TeYyeHue ABYyX LMKI0B

24 |Cboi namMsTu MoBpexxaeHa MHdopMaums B onepaT1BHON NamMsT (apxuB cpabaTbiBaHUA U
OCUMNNIOrpamMMm)

25 |Bxoa YPOB MpucyTcTBYET BXOAHOW curHan «Bxoa YPOB» OT (humaepHbIX 3aWuT npu
OTCYTCTBUM MYCKOBOro Toka MT3 (Npu BKIOYEHHOM KOHTPOJIE MO TOKY)

26 |3agep)Kka OTKN. B TeueHne BpeMeHWN 7orxr max HET OTKNKOYEHMUS BbIKOYaTENS

27 |3agepkKa BK. B TeyeHne BpeMeHN 7gxr max HET BKNKOYEHUS BbIKIOYaTENS

28 |HeT roToBHOCTU OTCcyTCTBYET NPU3HAK FOTOBHOCTM PE3epBHOMO UCTOYHMKA B TEYEHNE BPEMEHU

pesepsa 6onee 10 ¢

29 |HeucnpasHocTb TH BbisiBNieH nepekoc HanpsXeHui ¢ TH cekumu, nMbo HanpsbkeHUe C HEro Huke

cekumm nopora ycrasku « U BM.6/10K.», ninb6o oTkIo4eH asToMat TH

30 |HeucnpasHocTb KB/KO2 | CoctosiHue Bxoaos PO u PINB2 (3agaétca kak dhyHKUMS NporpaMMmMpyeMoro
BXOAA) OT KaTyLeK BK/IIOYEHMS U OTK/IIOUYEHNSI COXPaHSIETCS OANHAKOBbIM B
TeyeHve BpeMeHn 6onee 10 ¢

31 |MpuBoOA He roTos HeT roToBHOCTV NpMBOAA B TEYEHWUE BPEMEHU, 3a4aHHOMO YCTaBKOW
«Troros.makc”

32 |Mnox.kauGOOSE MonyyeHo BxogHoe GOOSE-cooblieHne co 3HauveHueM aTpubyTta «quality» =
«invalid» wmnn «questionable». HeucnpaBHoCTb oTObpa)kaetcs, ecnu 3afaHa
ycTaBka «06Lyme — Curt.ka4. GOOSE» — «Bxsm (TONbKO Ans UCnonHexus M4)

33 |Het cBsasm Eth 1 OTCyTCTBYET CBA3b C CeTblo 4yepe3 MHTepdeic Ethernet 1. HemcnpaBHOCTb
oTObpaXkaeTcs Ha wWHAMKATOpe, eCM 3afjaHa YcTaBka «Obuwwme — Cur-
Has Eth 1» — «Bks» (TonbKo gnst ncnonHenuns 14)

34 |Het cBsa3u Eth 2 OTCyTCTBYeT CBA3b C CeTblo uyepe3 uHTepdeic Ethernet 2. HencnpaBHOCTb
oTObpaXxaeTca Ha  WHAMKATOpe, eCcnM  3adaHa ycTaBka  «Obuyme —

Curran Eth 2» — «Bky» (TOnbko anst ncnonHenuns 14)

* - HaANMCb NPOrpPaMMUPYET MONb30BaTENb (B TabnuLe NPUBEAEHO 3HAYEHME <O YMOMUAHMIO»)
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3 TEXHWYECKOE OBCNYXWUBAHUE

3.1 O6wme yKkazaHus

3.1.1 B npouecce 3KcnayaTauuMu YCTPOMCTBA B COOTBETCTBMM C TpeboBanusimu P 153-34.3.613-00
«MpaBnna TEXHWMYECKOro O6CNY>XMBAHUS YCTPOWUCTB PENErHOM 3almUTbl M 3EKTPOABTOMATUKU 3NIEKTPUYECKMX
ceten 0,4-35 kKB» HEO6XOAMMO B YCTAaHOB/IEHHBIE CPOKM M B NMOSIHOM 06bEME NPOBOANUTD:

—  npoBepKy (Hanagky) Npv HOBOM MOAK/IOHEHMMU;
—  NpodMNIaKTUYECKMIA KOHTPOSb;
—  npodmnakTu4eckoe BOCCTAHOBJIEHME.

YcTaHoBNEeHHast NpOAOHKUTENBHOCTb LMK/IA TEXHUYECKOro 06CNy>XMBaHMS MOXET ObiTb yBeMYeHa Waun
COKpaLleHa B 3aBUCMMOCTM OT KOHKPETHbIX YCMOBWUIM 3KCrlyaTauuu, AUTENbHOCTU 3KCrjlyaTauuMm C MOMEHTa
BBOZA B paboTy, (PaKTUUYECKOr0 COCTOSIHMSI KaXXAoro KOHKPETHOMO YCTPOWCTBA, a Takke KBanngukaumm obcnyxu-
BaAeMOro nepcoHana.

3.1.2 Tpu TEXHNYECKOM 0BCITY>XMBAHUN YCTPOWCTB HEOBXOAMMO PYKOBOACTBOBATLCS:

—  3KCnnyaTaLMOHHOM AOKYMEHTALMEN Ha YCTPOMCTBO;

—  «MexoTpacneBbiMM NpaBuiaMn No oxpaHe Tpyaa (npasunamm 6€30nacHOCTM) NpuW 3KCrlyaTaunm
anekTpoycTaHosok» OT P M-016-2001 P[] 153-34.0-03.150-00;

—  «[paBunnamMm TEXHUYECKOWM 3KCrTyaTalmMn 3M1EKTPOYCTaHOBOK NOTpeduTenein.

3.1.3 TexHuueckoe 06CNyXMBaHWUE YCTPOMCTBA [AO/MKHO NMPOBOAUTLCA KBAIMMULMPOBAHHBIM MHXXEHEPHO-
TEXHWUYECKUM MEPCOHANoM 3KCMyaTUpPYIOLLEA OpraHu3aLmnmM, UMEOLLMM AOMYCK HE HUXe TpeTbel kBanudukaum-
OHHOW Tpynrbl MO 371eKTpo6e30MacHOCTM, NOArOTOB/IEHHbIM B 06bEME NPOM3BOACTBA AaHHbLIX paboT, U3yUMBLLKMM
3KCMNJTyaTaUMOHHYIO AOKYMEHTALUMIO Ha YCTPOMCTBO M MPOLUEALIMM UHCTPYKTAX Mo TEXHUKE 6E30MacHOCTU.

3.1.4 LlenecoobpasHo NpoBOANTb KOHTPOSIb TEXHUUYECKOrO COCTOSIHUS YCTPOMCTBA OAHOBPEMEHHO C NPO-
(vnakTukoin (peMOHTOM) OCHOBHOTrO 06OpYAOBaHWS pacrnpeaenUTeNbHbIX YCTPOWCTB, AN Yero [AOMyCKAeTCs
nepeHoC 3an/laHMpoBaHHOIO BUAA TEXHUYECKOro 06Cy>XMBaHMA Ha CPOK A0 OAHOro roga.

3.2 3aMeHa 3neMeHTa NuUTaHus

YCTpOCTBO COAEPXKUT SHEPrOHE3ABUCMMYIO NaMsiTb, COXPAHEHNE KOTOPOWM MpU OTCYTCTBMU ONepaTUBHOMO
nUTaHus obecneunBaeTcs NUTUEBLIM 31EMEHTOM NUTaHMs CR2. PacuyeTHbIN CPoK cry6bl aneMeHTa NUTaHus r7pu
OTCYTCTBUM ONEPATHUBHOIO [MUTaHMS COCTaBNSET He MeHee 1 rofa.

MocnenoBaTeNbHOCTb AEUCTBUI MO 3aMEHE 3/IEMEHTA NMUTAHNS:

— CHATb C YCTPOWCTBA ONepaTMBHOE NUTAHWUE;

— OTBUHTUTb (PUKCMPYIOWNIA BUHT Ha TOpLIE MOAYNS MUTaHUS C 3aAHEWN CTOPOHbI YCTPOMCTBa M MoBEp-
HYTb KpbILIKY OTCeKa GaTapeiiku;

— aKKYpaTHO BbIHYTb CTapyto baTapeiky;

— YCTaHOBWTb HOBYIO HaTapeiky B «rHe3/10» B COOTBETCTBMMN C yKa3aHHOM MOJISIPHOCTbLIO;

— 3aKpbITb KPbILLKY W 3aBEPHYTb (DUKCUPYIOLMI BUHT.

3.3 TMposepka paboTocnocobHOCTN n3genus

3.3.1 TpoBepKy 3NeKTPUYECKOro COMPOTUBIIEHNS U30NAUMN MeXAy BXOAHLIMU LEnsMu TOKa, Hanpshke-
HWSl, ONepaTMBHOIO MUTaHUS, PENENHbIMU YMNPaBASIOWMMM KOHTAKTaMK, AWCKPETHbIMM CUrHaNaMu, a Takxke
Mexay YKa3aHHbIMU LensiMmM U KOprycoM npoBoAasaT MeraoMMeTpoM Ha HanpsbkeHve 1000 B. JlIuHug ceasm RS485
npoBepsieTcs Ha HanpsbkeHue 500 B.

ConpoTuBEHNE U30NSLUMM UBMEPSIETCS MEXAY rPynnaMmn COEAMHEHHbIX MeXay CO60M BbIBOAOB COrMacHo
MpunoxeHnto B, a Takke Mexay 3TMMM TpynnaMu M koprnycoM 6noka (KnemMmoi 3asemieHus). 3HauveHue
COMpPOTUBIEHMS U30SILUMM JOMKHO BbITb HE MeHee 100 MOM.

3.3.2 Hactpoiika (npoBepka) yCTaBOK BbIMONHAETCS MPU MOAKMIOYEHHOM MUTaHWM HE3aBMCMMO OT MOA-
K/HOYEHMsI OCTaNbHbIX Lienei. HacTpoiika (npoBepka) BbINOMHSIETCS B CrieAytoLWeM nopsake:

1. CornacHo Auanory BOMTM B pexuM «YCTaBkW», BblbpaTb HEOOXOAMMBbIM Habop U YHKLMOHANbHYIO
rpynny yctaBoK. HaBectu Kypcop Ha HeobxoaMMyto yCTaBKy.

2. HaxaTb kHomnky «BBog». Ecnv Ao 3TOro naponb He 6bln BBeAEH, TO NOSBUTCS AMAOr 3anpoca napons.
MaponeM SBASIOTCS MocnegHUe 4YeTbipe Lmdpbl 3aBOACKOr0 HoMepa ycTpoicTea. lMocne BBOAa NpaBWIbHOIO
3Ha4YeHWs1 Naponsi NOSIBUTCS BO3MOXHOCTb PEeAaKTMPOBaHWsl YCTaBkW. PepakTupoBaHve LMdPOBbIX 3HaYeHWIN
MpOV3BOANTCS B COOTBETCTBMM C METOAMKON, ONncaHHoM B n.2.3.2.12.

3. HaxaTneM KHomku «—>>» BblbpaTb ovepeaHyto yCTaBky. [Mpoaomkutb pefaktuposaHue. MNpu 3ToM BBOA,
napons He notpebyercs.

4. BBoA4 TeKyllero BpeMeHu OCYLLECTBMSAETCH aHanormyHo. [nga usMeHeHus 3HayeHus daTbl U BPEMEHM
BBOZA Napons He TpebyeTcs.

5. Mo OKOHYaHWM HacTporKu 06s3aTeNlbHO NPOBEPSIOT BBEAEHHbIE YCTaBKM 3alUMTbl ANS UCKIOUEHUs
oLwn6oK.
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3.3.3 MMpoBepka hyHKLUMOHMPOBAHUSI YCTPOMCTBA

3.3.3.1 MpoBepka yHKUMOHMPOBaAHMS MaKCMMaIbHON TOKOBOM 3aLUuThl

Bce Tpu cTtyneHn MT3 npoBepsIoTcs aHanorMyHo, 3a UCKIIOYEHUEM 3HAUEHMI YCTABOK TOKa U BPEMEHU
cpabaTtbiBaHus. [poBepsieMyl0 CTyneHb 3aluWTbl ClefyeT BKIOYWTL YCTaBKOM KOHMUrypauuu, a ocTasibHble
CTyneHn — nnMbo OTK/OUMTb, MO0 BLIBECTU M3 30HbLI MPOBEPKM 3alaHMEM 3aBefoMO bonee rpybbix 3HaYeHMi
ycTaBok. MpoBepKy yAO6HO BECTW, MCMOMb3ys JIOTMYECKMA MMUTATOP COBMECTHO C YCTAHOBKOW ANl MPOBEPKM
peneiiHon 3awmTbl Tna Y5053, Y5003, «YpaH», «HenTyH, -2», «PeTomM-41, -11».

MoAKMUUTb NOTMYECKUIA UMUTATOP K YCTPOMCTBY 3alUuTbl, MOAK/OYMTb TOKOBbIN BbIXOA YCTAHOBKWU K
KNeMMaM Toka ofHON u3 a3, HanpuMep, dasbl A, NogaTe onepaTMBHOE NWUTaHWE Ha YCTPOMCTBO. BBeCTM ycTaBku
3HaYeHU N KoHdUrypauun, COOTBETCTBYIOILIME TpebyeMol npoBepke, Hanpumep, MT3-3. OTAUUYMEM CTymneHU
MT3-3 OT Apyrux SIBNSIETCS BO3MOXHOCTb MEPEKSIIOYEHNS ee AENCTBUS C OTKJIIOYEHWUS Ha CUIHanU3aumio, YTo
onpenenseTcs yctaBkon «[enctaue» B rpynne «YcrtaBku MT3-3». Mpu AeNCTBUM Ha CUrHan Ha uHaukaTop byaet
BbIBOANTLCSA cooblieHne «MT3-3», a OTK/IIOYEHUs: He NMpousonaeT. ONs OTK/IOUEHMsl YCTaBKa [O/MKHa 3aAaBaTth
aencteme 3awmTbl MT3-3 Ha OTK/OYEHME. Heucnonb3ayeMble Npu AaHHOW NpoBepke Apyrue ctyneHn MT3 nyduie
OTK/IIOUUTL. MOAKIIUUTL KEMMbI BbIXOAHbLIX TECTOBbLIX KOHTAKTOB pene «OTK.», pacrofioXXEHHbIX Ha KIIEMMHOM
KOJlofKe YCTPOMCTBA, K BXOAY MUIMCEKYHAOMePA («KOHTaKT») YCTaHOBKM.

OTKMIOUMTE BbIK/OYaTENb, MOAAB CMrHan Ha Bxoa «OTkn.OoT Ktoya». MogaBas TOK OT YCTaHOBKM, ybe-
IMNTbCA B cpabaTblBaHMM pene M cBeToaModa Ha naHenu yctponctBa «[Myck MT3» npu 3afaHHOM YCTaBKOM
3HayYeHnn ToKa OT YCTaHOBKW. MNpoBepuTb Hannuue HebonbLIOro rmcrepesnca 3anycka 3awmutbl (KoadduumeHTa
BO3BPaTa) NMPW CHWXEHUM 3HAaUYEHUS ToKa (MO BbIK/IOYEHMIO COOTBETCTBYOLWEN CUrHANM3aumum).

BkntounTb BbIKOYaTeNb. COPOCUTL MHAMKALIMIO KHOMKOM «COpoc». CKaukoM NMoaaB TOK, NMPEBbILIA LN
ycTaBky MT3, KOHTPO/IMPOBaTb OTK/IKOYEHWE BbIK/OYATENS, @ TaKKe UHAMKALMIO NPUYMHBI aBapuy Ha UHAMKATO-
pe n ceetoanopax. Mameputb No MUNIMCEKYHAOMEPY BPeMSl OT MOMEHTa noJayn TokKa [0 3aMblKaHUS KOHTAKTOB
pene «OTkn.». CpaBHUTb €ro C YCTaBKkOW NpoBepsieMon cTyneHn MT3. KHOMKOM «—»» Ha MaHenu yCTponcTea
BbI3BaTb Ha MHAMKATOP 3HayeHWe BpeMeHW cpabaTbiBaHWUS 3alUMTbl 734y, [OMyCTUMas norpelwHocTb cpabaTbiBa-
HWS NpuBeaeHa B Tabnuue 3.

M3MeHUTb 3Ha4YeHUs yCTaBOK MO TOKY M BPEMEHW WM NPOBECTU aHAIOMMYHYIO MPOBEPKY C ApYrMMK yCTaB-
Kamu. [1ns NpoBEpKM 3aBUCMMBbIX XapaKTEpPUCTUK criedyeT Mofb30BaTbCsA rpadukamm, npveeaeHHbIMu B Mpuno-
KeHuu E.

AHaNorMyHo NPOM3BECTM MPOBEPKY OCTasIbHbIX CTyneHen MT3.

3.3.3.2 YckopeHWe npu BKJIOUYEHUM MPOBEPSIETCS CeaytowmMM o0b6pa3oM: ANs NePBON U BTOPOW CTYMeEHeN
MT3 3aaatoTcs BpeMeHHble ycTaBku nopsiaka 5—10 c. YcTtaBka Tyoop 3aAAETCS 3aBEAOMO MEHbLLEN, Hanpumep, 2—
3 ¢. YcTaBkM KOHUrypauum 3apatoTcs TakuMmu, 4Tobbl Gbliv paspeweHsl MT3-1, MT3-2, yckopeHue nepBoy
CTYMEHWU M YCKOPEHME BTOPOM CTyneHu. NoaaBasi CKaukoM NMPOBEPOYHbLIN TOK, MPEeBbIWAtOWMIA nopor cpabaTbiBa-
HMs MT3-2, OQHOBpPEMEHHO C BK/KOYeHMeM BbikntovaTens (pa3banaHc BpeMeH He AO0/MKeH mnpeBbiwaTtb 1 ¢),
ybeautbca B cpabaTbiBaHUn MT3-2 C BpeMeHeM YCKOpPeHUSt Tycop. YBENWUMB TOK Bbllle nopora MT3-1, nosTo-
pYTb CKAYOK TOKa W NpOBEpUTb paboTy yckopeHus ana MT3-1. Y6eauTbCs B MHAMKAUMM MPUYMHBI OTKIIHOYEHUS
WMEHHO OT YCKOPeHHON MT3 — Haanucb Ha MHAMKaTope «Yckop.MT3». OTKMNOUMB YCTaBKaMM yCKOpPeHUe obemnx
CTyneHen, y6eanTbcs B OTCYTCTBUM YCKOPEHWS! B 3TOM C/lyyae.

3.3.3.3 MNpoBepka HanpaB/ieHHON 3alUUTbI

[ns npoBepku HeobxoanM nMb6o TpexdasHblil MMuTaTop, NMM6o «PeToM-41M», nnbo «YpaH-2». PaboTa
HanpaBfeHHOCTW NPoBepsIeTCs Kak 0bbliyHas MT3, HO Npy HanMuMK HanpskeHusl. U3MeHeHMe HanpaBfieHns Toka
Ha obpaTHOe MpW COOTBETCTBYIOLLMX YCTaBKaxX AO/MKHO 3anpeLwaTb Wy paspellaTtb paboTy HanpasneHHon MT3 B
3aBMCMMOCTM OT 3afaHHoM obnact cpabaTbiBaHWs. 34eCb e MpPOBepsieTCs MEepexod Ha HeHanpaBfieHHYo
3alMTy Npy nogaye curHana «bnoknposka OHM» COOTBETCTBYIOLLEN CTYMEHW.

3.3.3.4 MpoBepka nycka rno HanpsxeHuio MT3

C nomolubto yctaeku «yck no U» B rpynne yctaBok «MT3 obLime» MOXHO BKAYaTb MO0 TObKO BOMb-
TMeTpoByto (BM) 6110KMpPOBKY, IM60 KOMOMHMPOBAHHLIN MYCK MO HaNpsXKeHWHO.

BonbTMeTpoBYO 6/10KMPOBKY MPOBEPSIOT, BKAOYMB YCTaBKy «[lyck no U» HY)XKHOWN CTyneHun u noaasB CUM-
METPUYHYIO HOPMaJibHYO TpexdasHyto CUCTeMy HanpsbkeHui. MNpu nogaye Toka Bblle nopora yctaBkn MT3 He
[O/MKHA MyCKaTbCsl, @ MpU OTKIIIOYEHWM OAHOW M3 a3 HanpsXKeHUs — AO0/MKHA, MpU 3TOM MOPOr YCTaBKM
Uswm snokuposky BOTDKEH ObITb TakuMM, YTOObI IMHENHOE HaMpsKeHWe Mpy OTKoUeHUK a3HOro NpoBoAa CHUXa-
nocb Huxe nopora. Mopor cpabaTbiBaHMs BM 610KMPOBKM MpOBEPSIOT Tak: NOAAKT TOK, 3aBEAOMO MpeBbILLato-
WM YCTaBKY MO TOKY, M MJaBHO YMEHbLUAIOT OAHO M3 MexaydasHbIX HaMpsKEHWM C MOMOLLbI MPOBEPOYHOM
YCTaHOBKM B pexume aeyxdasHoro K3. Mopor HanpskeHns cpabaTblBaHUS ONpeaensioT no 3aXuraHuio CBETOAN-
ofa «[Myck MT3» Ha nepeaHel NaHenn yCTpoMCTBa.

AHanorMyHo npoBEPSIOT M KOMOUHMPOBAHHBLIA MYCK MO HaMpsHPKEHUIO, 3aHM3MB 3HAYEHWE YCTABKM
Uswm srokuposkiy, NPV 3TOM Myck MT3 oMmkeH NpPoMCXoanTb NpU NpeBbileHUN HanpsikeHneM obpaTHOM nocnefoBa-
Te/IbHOCTU 3HaYeHusl YCTaBkn Us ropora-
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3.3.3.5 NMpoepka dyHKUMoHMpoBaHus J13LU

CyTb 3L (flormuyeckor 3amTbl WKWH) — eLle oaHa CTyneHb MT3 co CBOMMM yCTaBKaMK Mo TOKY U BpeMe-
HWM, HO uMetowas Bxopd 610KMpoBkM ee paboTbl. MNpuyeM 6a0KMpOBKa MOXET paboTaTb MO NO6OMY COCTOSIHMIO
CUrHana Ha BXoAe, B 3aBUCMMOCTM OT YCTaBkW. MNpu «napanfiefibHon» CXeMe — aKTUBHbIA CMIrHaN 6JI0KMPOBKU —
HanMuMe curHana, Npu «nocneaoBaTeNbHOW» — ero oTcyTcTBUE. MNpu yaep)XuBaHUM 610KMPOBOYHOIrO CUrHana B
TEYEHNE BpPEMEHMU CBbIWE Tgyrmay HAa MHAMKATOPE MNOSBMTCS Hagnucb «bnokuposka J13LU», cpaboTtaer pene
«CurHanusaums» 1 BKIIIOYMTCSA CBETOAMOL «BHELWHSAS HencnpaBHOCTb».

3.3.3.6 MpoBepka NpaBWIbHOCTM YepesoBaHus a3 M pacyeTa Toka M HanpshkeHus obpaTHOM mocneao-
BaTtenbHoctn L n U,

MNMogaBasi HOpMasbHYO TpexdasHylo cucTteMy TOKOB (¢hasbl TOKOB CABMHYTbI Ha 120°. OTHOCMTENBLHO CO-
ceaHux a3) Ha yCTPOMCTBO MpMW 3adaHHOM YCTaBKe — «MpSMOE YepeaoBaHue das», ybeantbcs B 6nmskoM k 0
3HAYeHUN TOKa M HanpskeHns obpaTHol nocneaosaTensHocTN > n Us Mpu yctaBke «ObpaTHoe» I, U U; AOMKHDI
6bITb NMPMMEPHO paBHbI (Pa3HbIM.

3.3.3.7 [lpoeepka Bblgaun curHana YPOB

MpoBepky Bbifaun curHana YPOB BbIMOMHAIOT aHanornmyHo nposepke MT3. YcTaHOBUTL BpeMsi cpabaThbl-
BaHus cTyneHn MT3-1, paBHoe 0. Toraa M3MepeHHOe MWIUCEKYHAOMEPOM BpeMst AO/MHKHO MPUMEPHO COOTBET-
CTBOBaTb yCTaBke BpeMeHu YPOB.

MoakMoYMTb TOKOBbIE LIEMM YCTAHOBKM K YCTpOMCTBY cornacHo n.3.3.3.1. BbixogHble KOHTaKTbl pene
YPOB ycTpoicTBa MOAK/YAIOT K MWIINCEKYHAOMEPY MWCNbITaTeNbHOM YCTAHOBKWU. TONUKOM MOAQT TOK,
MpEBbLILALWNIA YCTaBKy CTyrneHW MT3 C HyneBOW BbIAEPXXKOW BPEMEHM, M WU3MEPSIIOT BPEMS A0 3aMblKaHMS
KoHTakToB YPOB. OHO Ao/mkHO 6biTb Ha 10—-20 Mc 6onblue BpeMeHU YCTaBKM Typpp 3@ CYET cpabaTbiBaHus
cobCTBEHHO BbIXOAHOrO pene YPOB.

KoHTposb 3a cpabaTtbiBaHMeM COBCTBEHHOMO BbiktoYaTens ansd dyHkuum YPOB BbINOMHEH He MO CUrHany
PMNO BBMAY €ro HeAOCTAaTOYHOW HAAEXHOCTY, a MO MPEKPALLEHMIO TOKA, TO ECTb MO CHUXXEHMIO MaKCMMasibHOro 13
(hba3HbIX TOKOB HWMXKE 3HAYEHUS Jyppp.

3.3.3.8 lNpoBepka 3eMNSIHON CUrHanM3aumm

CvrHanusaumsi OT 3aMbIKaHUIA Ha 3eMJI0 NPOBEPSETCS NMYTEM MoAaYN HanpsHKEHWIA, FEOMETPUYECKas CyM-
Ma KoTopbiX He paBHa 0, HanpuMmep, TONbKO OAHOro hasHOro HanpsbkeHus. MNpu 3ToM 4Yepe3 BpeMs  7osrman
[JO/MKHa BbICBETUTBCA HaAMUCb «3emMns», cpaboTaTbh BbIXOAHOE pene «CurHanusauus», a Takke 3axeudbcs
cBeToavo «BHewHAs HencnpaBHOCTb».

3.3.3.9 lNMposepka 3aWmnTbl MUHUMANbHOIO HaNPSHXKEHUS

3.3.3.9.1 MopaTb Ha YCTPOWCTBO 3BE3AY HaMpPsKEHWI Ha KIeMMbl HanpsbkeHust oT TH cekummn oT npose-
pOYHOro yCTpoucTBa. Bkntounts 3MH ycTaBkaMu, 3aaaTh HanpsikeHue cpabaTbiBaHua nopsiaka 50 B, BKAOUUTH
TyMbnep «3MH», a Takke noaaTb aKTUBHbIA cUrHan Ha Bxoa «Bxoa 3 (Paspelwenne 3MH)» (ecnu oH 3anporpam-
MyMpoBaH). [naBHO yMeHbluiasi BCce MexaydasHble HanpspkeHusl, [obutbca BKIOYEHUS cBeTogmogda «lyck
3alWnTLI» Ha nepeHelt MaHenu YCTPOWCTBA, @ TakKe 4epe3 3afaHHYyK BbIAEPXKKY BpPeMeHM — cpabaTbiBaHus
BbIxoAHOrO pene «OTk1.». BO3MOXHO TakXe MPOCTO CKAauUKOM CHSATb BCE BXOAHble (hasHble HanpspkeHus npu
HEBO3MOXHOCTM MJIABHOW MX PerynnpoBKy.

3.3.3.9.2 B cnyyae pa3spelueHns pabotel ABP COOTBETCTBYHOWMMN YCTaBKaMM AOMKHO cpaboTaTb BbIXOA-
Hoe pene «ABP» ans BK/IOYEHUS CEKLUMOHHOIO BbIKOYaTens.

3.3.3.10 MpoBepka paboToCnoCOBHOCTM BXOAHLIX Leneit ycTponctea. C MOMOLbIO IOMMUYECKOro MMuTa-
TOpa WJIM UCTOYHMKA MOCTOSIHHOrO HaMpsKeHWsl MOOYEepeAHO MoAaBaTh CUrHasbl Ha BXOAHbIE LiENW YCTpOMCTBa
(X5 n X6 cornacHo cxeMe Ha pucyHke 15), npoBepuTb MPOXOXAEHME CUIHaANOB NM60 B pexmnme «KoHTposb»
(pycyHkn 8 1 9), NMMB0 NO peakUMM Ha HUX YCTPOWCTBA.

3.3.3.11 MMpoBepka paboToCnoCcobHOCTM BLIXOAHLIX pesne. MogaBas pa3nuyHble BO3AEWCTBUSI Ha YCTPOW-
CTBO, Heobxogmmo Aobutbcs cpabaTbiBaHUs BCex pene u ybeantbcs B paboTOCMOCOBHOCTM BCEX KOHTaKTHbIX
rpynn (X3, X4 n X6 cornacHo cxeme Ha pucyHke 15).

3.3.3.12 YCTpoWCTBO Npu Noaaye onepaTMBHOMO NUTaHMS NPOU3BOAMT ry6OKOE CaMOTECTUPOBaHNE BCEX
NPOrpaMMHO AOCTYMHbIX 3MEMEHTOB CxeMbl. Bo BpeMsi paboTbl NMOCTOSAHHO npoBepsieTcs pabota obmeHa co
BTOPbIM MpoueccopoM, a Takoke ALM. Mpu obHapyxeHun o060 BHYTPEHHEN HENCNPaBHOCTU BO BPEMSI TECTUPO-
BaHUS YCTPOMCTBO BbIAAET Ha MHAMKAUMIO MUratolLee cooblleHne 06 olwmnbke, 3aMblKaeT KOHTaKThl penie «OTkas»
n 6nokupyetcs. PacwndpoBka cooblieHnii npuBepeHa B Tabnuue A.l. OT cryyaiHbiX c60eB YCTPOWCTBO
3alMILEHO TaK HasblBaeMblM CTOPOXEBbLIM TaliMepoM, rnepecbpachbiBaloWMM BCO CXEMY B C/lydae HapylueHus
HOpManbHOW paboTbl NporpaMMbl NpoLeccopa.
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4 TEKYLUMA PEMOHT

4.1 YCTpOWCTBO NpeAcTaBnsieT coboi AOCTAaTOYHO C/IOXKHOE M3AENME M PEMOHT €ro [0/HKEH OCYLIECTB-
NATLCA KBANMMMOULMPOBAHHBLIMU CMELMAnMCTaMm C MOMOLLbIO CreLyanbHON OT1IaloMHON annapaTypbil.

4.2 PeMOHT YCTPOMCTB B MOCNErapaHTUIHLIN Nepuoa LenecoobpasHo OpraHM3oBaTh LIEHTPAIM30BaHHO,
Hanpumep, B 6a30BoI NabopaTopUM 3HEProCUCTEMbI UM MO JOrOBOPY C U3rOTOBUTESIEM.

5 TPAHCMOPTUPOBAHWE N XPAHEHWE

5.1 YcnoBusa TpaHCNOPTMPOBAHMS M XpaHEHUS] U CPOK COXPaHSIEMOCTM B ynakoBke u (Mn) KoHCepBaLmm
N3roTOBUTENS AO/MKHbI COOTBETCTBOBATb YKa3aHHbIM B Tabnuvue 6.
5.2 Ecnn Tpebyemble yCnoBusi TPAHCNOPTUPOBaHUS U (MNK) XpaHeHUs OTANYAKOTCS OT MpPUBEAEHHbIX B
Tabnmue 6, TO YCTPOWCTBO MOCTaBASOT AJ1S YCNOBMI U CPOKOB, ycTaHaBnAmBaeMblx no MOCT 23216 1 ykasbiBae-
MbIX B OrOBOpEe Ha MOCTaBKYy MM 3aKa3e-Hapsae.

Tabnunua 6 — YcrnoBusi TpaHCMNOPTMPOBaHNS U XpaHEHNS

0603HaueHne yCrIoBUIA TPaHCMOPTMPOBAHNS

o ] 0O603HaveHne Cpok coxpaHsie-
B YaCTV BO3AEUCTBUS: .
Bua nocraBok MexaHudeckux | KnumaTtnueckux gakro- ycnosu MOCTH B ynaKos-
akTOpoB Mo pOB, TaKUX KaK yCnoBus Xparenwa no KE M3roToBuTE-
[OCT 23216 | xpaHenusi no FOCT 15150 | ' OC¢T 19150 713, TONe!
BHyTpwM cTpaHbl (Kpome 5 (HaBecbl B MakpoKu- 1 (oTannuBaemoe 3
paitoHoB KpaiHero CeBe- C MaTMYECKUX palioHax C XpaHunuuie)
pa 1 TPYAHOAOCTYMHbIX YMEpEHHbIM U XONoAHbIM | 2 (HeoTanvBae- 1
paiioHoB no MOCT 15846) KMMaTOM) MOe XpaHunuiie)
BHyTpu CTpaHbl B paioHbl
KpawnHero Cesepa un C 5 1 3

TPYAHOAOCTYMHbIE
paiioHbl no FOCT 15846

MpuMeyaHue: HmxHee 3HaYeHWe TemnepaTypbl OKPY>XKaIOLEro Bo3ayxa Npy TPaHCMOPTMPOBAHWM U XpPaHEHUN —

MUHYC 40°C

5.3 [onyckaeTca TpaHcnopTupoBaHue nobbiM (KpoMe MOPCKOro) BUAOM 3aKPbITOro TPaHCNopTa B coye-
TaHUM UX Mexay CO60M, OTHECEHHBLIM K YC/I0BMSIM TPaHCMOPTUPOBaHMS «C» C OBLWMM YMCNOM MEpEerpy3ok He
6onee yeTbipex, M aBTOMOBUIbHLIM TPAHCMOPTOM:
—no poporaM ¢ achanbToBbIM M GETOHHBLIM MOKPLITUEM (ZOporn 1-i KaTeropuMu) Ha paccTosiHue [O

1000 km;

— 1o 6ynbbkHbIM (AOpOrK 2-1 U 3- KAaTEropun) U FPYHTOBLIM AOPOraM Ha paccTosiHne Ao 250 KM co cko-

pocTblo A0 40KkM/u.

5.4 TpaHCnopTMpoBKa AOMMKHA MPOM3BOAWTLCS TOSIbKO B 3aKPbITOM TpaHcropTe (Kene3HOAO0POXHbIX Ba-
roHax, KOHTEHepaXx, 3aKpbITbIX aBTOMALUNHAX, TPIOMax U T.4.).
5.5 Morpyska u TpaHCNoOpTUPOBKA AO/MKHbI OCYLLECTBAATLCS C YYETOM MAHUMYNSALUMOHHBIX 3HAKOB, HaHe-
CEHHbIX Ha Tapy, U B COOTBETCTBUM C AEMCTBYIOLMMI MPaBWUIaMU NEPEBO30K MPY30B.

6 YTUIN3ALNA

6.1 TMocne oKoHYaHMA CpoKa CyXXObl YCTPOMCTBO NOANEXMUT AEMOHTAXY U YTUIN3aLMUN.
6.2 B cOCTaB YCTpOWCTBA He BXOAAT AparoueHHble MeTasbl, a TakXe SA0BUTble, PaavOaKTUBHbIE U

B3pblBOONACHbIE BELLECTBA.

6.3 [IEMOHTaX M YTU/IM3aLUMS YCTPOMCTBA He TPeBYIOT NMpUMEHEHUS creumnanbHbIX Mep 6e30MmacHOCTU U
BbIMOJHSIOTCS 6€3 NPUMEHEHMUS CrieUmanbHbIX MPUCTIOCOBNEHMIA U UHCTPYMEHTOB.
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MPUNOXXEHWE A
(obsi3aTenbHOE)

Koab! oln60oK Npy caMOTECTUPOBAHUN YCTPOWUCTBA

Mpu BK/OYEHWM MNWUTAHUS YCTPOMCTBA BCE CBETOAMOAbLI 3aropatoTcs. [pyv HavanbHOM TECTUPOBAHMU
yCTpoMiCTBa NpoBepsieTcsl paboToCNOCOBHOCTb COCTaBHbLIX YACTEW YCTPOMCTBA, NMPU 3TOM Ha MHAMKATOP BbIBOAMT-
€S HAAMMCb C Ha3BaHMEM TeCTa M MOOYEPEeAHO racsaTCs CBETOAMOAbI: CHavana neBblit ctonbel, 3ateM «OTK/1» 1
«BKJ1», 3aTeM npaBblit cTonbeLl.

Mpn BO3HMKHOBEHMM OLIMOKM HeobxoaMMO 3anmcaTb cooblieHne, oTobpaxkeHHoe Ha uHAauKaTope. Ecnum
MHAMKATOp He MoKasblBaeT MHMOPMaLMIO, HEO6X0AMMO 3anucaTb MOCIeAHNIM MoralleHHbI cBeToamog. Coobuye-
HMsa 06 owmbkax Npu HayasbHOM TECTMPOBaHWM NpuBeaeHbl B Tabnuue A.1.

Tabnuua A.1

Ceetopgnop

CoobLieHune 06
owunbke

OnucaHue HEeMCNpaBHOCTHU

ropsAT BCE CBETOANOAbI

HewncnpaBHOCTb MUKpoOMpoLeccopa

«[lycK 3aWwnTbl»

TecT nuTaHus
HepoctaTtovHoe
HanpshkeHve NUTaHus

HanpsbkeHne NUTaHUS HKE HOPMbl

«YPOB: BbiBOA»

HencnpaBHOCTb LWMHBI
agpeca/aaHHbix SDRAM
koa: XX

HeuncnpaBHOCTb WWHbI aApeca UK WWNHbI AaHHbIX AUHAMU-
yeckoro O3Y

«AlB: BbIBOA»

TecT nHgmkartopa

HeuncrnpaBHOCTb MHAMKATOpA

«3MH: BbIBOA»

3anmMnaHue KHOMKMU:
XXXXX

OaHa M HeCKOsIbKO KHOMOK HAaXoAsTCs B HAXXaToOM
COCTOAHUMN

«ABP: BbIBOO»

Owwnbka mopa. PEJIE
nnm

Ownbka mon.
KOMBUHWNP

O6pblB 06MOTKM pene Ha penenHoM UNn Ha KOMBUHUPOBaH-
HOM Mopyne

Bo BpemMsa paboTbl nprbopa B (POHOBOM pexume Npon3BOAUTCS TECTUPOBaAHME 0BMOTOK BbIXOAHbIX pene U
yrnybneHHoe TecTMpoBaHue onepaTuBHON NamaTn. CooblueHns 06 owmnbkax npuBeaeHbl B Tabnuue A.2.

Tabnuua A.2

CoobuweHune 06 owwnbke

OnucaHue Heucn PaBHOCTH

Owwnbka moa. PENE
unm

Owwnbka moa. KOMBUHNP

O6pbIB 06MOTKM pene Ha peneHoM UM Ha KOMBMHMPOBAHHOM Moayfe

HeuncnpasHocTb SRAM
Agpec = XXXXXXXX

HeucnpaBHoCTb cTatuyeckoro O3Y

Apnpec = XXXXXXXX

HencnpasHoctb SDRAM

HeuncnpaBHOCTb AnHaMuyeckoro O3Y
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Tabnuua b.1 — NpoBepka 3/1EKTPUYECKOr0 CONPOTUBEHNUS U30MALNN

MPUNOXEHWUE B

(obsi3aTenbHoE)

lpoBepKa 3N1eKTpUYEeCcKoro CONpPOTUBIEHNS N30NALNN

Pa3zbem HoMepa KOHTaKTOB HanMmeHoBaHue UcnbiTaTesibHOE Hanpsih)KeHue

X1 clno4 TokoBble Lenun 1 1000 B
c6no8 Llenn HanpshkeHus 1 1000 B

X2 clno?2 TokoBble Lenn 2 1000 B
c5no8 Llenn HanpspkeHns 2 1000 B

X3.1 clno? Llenn cuHXpoHn3aumm 500 B
X3.2 clno4 JInHns ceasm 1 500 B
X3.3 clno4 JInHnsa cBa3u 2 500 B
X4 clno?24 PeneiHble uenu 1 1000 B
X5 clnoi12 PeneiiHble uenu 2 1000 B
X6 clno?24 BxoaHble uenu 1 1000 B
X7 clno 14 PeneiHble uenu 3 1000 B
c 15 no 24 BxoaHble uenu 2 1000 B

X8 clno 14 PeneiHble Luenu 4 1000 B
c 15 no 24 BxoaHble uenu 3 1000 B

X9 clnob6 Llenn nutaHus 1000 B

48




blBA.656122.098 P2

MPUNOXXEHWE B
(cnpaBoOYHOE)

PacnivcaHne BXOAHbIX ANCKPETHbLIX CUMHAsOB YCTDOﬁCTBa B pexxume «KOHTposnb»

=

Bx.1: 0000 0000 0000

=

Bx.2: 0000 0000 0000

=

Bx.3: 0000 0000 0000

Cbpoc curHanmsauumn
AsTomaTt TH

Bxop 2

AsTomart LLIM

Bxop, 1

Cvrnan oyrosown 3aLnThbl
Bxop, PlNB

Bxopn PIMNO

Bxopn, 3

OTKNHOYEHME OT KJtoYa
BkJitoueHme oT knioya
Bxon 4

OTkntoyeHune ot TY

BkntoyeHue ot TY

Bxon 5

OcHOBHbIE 3aLmnTbl TPaHCchOpPMaTopa

Bxop, 6

PIrB CB
Bnoknposka JI3LL 1
Bxopn, 7

Bxopn, 8

Bxon 9

Bxopg 10

Habop ycTaBok

Bxon YPOB
Bnokunposka J13LL 2
yrosaga 3awmTa
Bxop, 11

PucyHok B.1 — CoOTBETCTBUE BXOAHbIX ANCKPETHBLIX CUrHANOB B peXxuMe «KOHTPOSib BXOA0B.
Hannuuio cMrHana Ha Bxofe COOTBETCTBYET «1», OTCYTCTBUIO — «0».,
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Tabnuua B.1. CooTBeTCTBME BHYTPEHHUX aapecoB Bxoaos no MK 61850 (intAddr) n BxoaoB ¢hyHKLMOHaNbHOM
normyeckoit cxemsbl (cootBeTcTBYHOLWME GOOSE-cMrHanbl 06beAMHAOTCA Ha DYHKLMOHANIbHO-NTOMMYECKO CXEME C
CUrHaJIOM OT AMCKPETHOro Bxoda no ycnosuo «UJ1N»)

BHYTpeHHM agpec Bxopa | PyHKUMA Bxoda Ha (pyHKUMOHANIbHO-/IOrMUYECKOW CXeMe YCTPOMUCTBA
(intAddr) no M3K 61850

goose01 BkntoyeHne ot ABP

goose02 [OTOBHOCTb pe3epBa

goose03 Bnokuposka J13LL

goose04

goose05

goose06

goose07

goose08

goose09

goosell

goosell

goosel2

goosel3

goosel4

goosel5

goosel6

goosel?7

goosel8

goosel9

goose20

goose21

goose22 Bxopg YPOB

goose23

goose24

goose25

goose26

goose27

goose28

goose29

goose30

goose31

goose32

goose33

goose34

goose35

goose36

goose37

goose38

goose39

goose40

goose41 PrB CB
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MPUNOXXEHUE T
(obszaTenbHoe)

BHewHWI BUA M YyCTAaHOBOYHbIE pa3Mepbl

305

295

190

100

45

N\

Cupunyc-2-Bb

BIIOKUPOBKN
Mutakve @ @ YPOB
Myck sawutel @ @ AMB
loToBHOCTL pesepea @ @ 3VH
@ ABP
OMNEPATUBHOE
YNPABNEHUE @ 3w
Patora @ [ B
[ B"'B"”. CPABATbIBAHUE
| @Paﬁora. :3::2;2 HMIS a2 @ 3awura
Beizon @ I,A @ AsapuitHoe OTKHO4EHNe
Pabora @ S @ YPOB
B @Bblsoﬂ. @ AMB
Patora @ @ ABP
_— 5.,.50,1. BbIXOR A BBOA @ BHelLHsisA HeUCNpaBHOCTL

[ ]

Paﬁo'ra.
Bblson. v > . 3
' CBPOC
AOdNyC
aToMu‘MKa

PucyHok I'.1 — Bua cnepeam
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PucyHok I'.2 — Bua ceepxy

AP 3A0 «PAOMYC ABTOMATUKE®

«Cupuyc-2-BB-5A-220B-11»

ﬁ @ 3aB.Ne

Nata nar.

Caenaro B Pocciu

L

I
175

PucyHok I.3 — Bua cboky

275
, n. .. lhB . vy
: e e o
o ﬁ
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U

vadeleg

WOHHBND Y8210

Ao 1o [1a@

No Ao

X1
*

S S S

eadagad H1I

We Jlo

Cnpwnyc-2-Bb»

v

M NaHenn yCTpouctea «

v}

PucyHok .4 — PacnonoxXXeHue 3/1eMeHTOB Ha 3ajHe

280

081 A
L\
[
+|
[Te]
[o)]
N
0
o=
S &
i
O| =
< | £
=
N
\
G'0F00L (014

PucyHok I.5 — Pa3mMeTka naHenu noj yCTaHOBKY YCTPOWNCTBA
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MPUNOXEHWE O
(obsi3aTenbHoE)

CxeMbl NMOAKIOYEHNS BHELLHMX Lienei

+Uy -y
A B C ——> Us
2 K tpaHcdopmartol
2 sy p pmarTopy
g B HanpshXeHusl pe3epBHOro BBOAA
g U
2 < ,
] ; KO
é i I <4
5 K2.1 :
4 . : KB
g :
o
K1.1
- —"
< X1 Yempolcmeo «Cupuyc-2-Bb» X8
\OHT enb
b 1 | T - A ens KoHT.
5A 21 ] Tok dbaabi Anau | Iy YPOB 6w, 1] 1
c
D 3 | Tok chasbi C Hau VPOB [I':[
54 ! 3
g 4 | Tok dasei C kon :'C ¢ 7/ YPOB  obu. 2 — Ha BLIKIS
o5 —vpos  Hp2|4
- Mpom.pene K1
i - —Ba.__ obw 1|5 o4
6 JHanp. A pesepsa | Ung pEserBA N -y HP 1|6 Bnovennal™]
at L2 7 [Hanp. B pesepsa Ban L
_ =1l on S . \/—'Bm. obw. 2|7 @
“E% : : Xaznp' posopsa J§ Uncresesa —— B HP2|s ©
o3
B A — 0wz oow 1|9 @
= 1 —
©% B : \ Kour| Uene omna T Omnz___HP 1|10 @
3 — = 1|~ 12 1 | Tox daswi B rau . Mpom.pene K2
23 c1 I . Orn2__obw. 2|11 _of—- powm.pe
gj 1€ Uncoum onen I:I'}/— Orxn1__ obu. 1]13 &—4 I
TH cekun - —— o1 HP 1|14
2 Hanpsx. A cekuny|
Up ced
37 s iy m
7 _|Hanpsx. C enb KoHT.
3|i' 8 o B1E Veceramn Pene;-L Hs| 1 o
R I L X6 Pene 1 [I']j\—— Pene 1 Obuwi| 2 @
Ko, Liens, , L—{Pere 1 HPl 3 @
) (
—wy +wy 1 |Bxon PO _—D_| K Jperez H3l 4 @
—2 2 |Bxon PMO " Pene 2 Pene2 Obumi) 5 @
? 3 |BxonPriB = L—{penc 2 el 6
{52 [BronPriB MyccMT3__H3 1| 7
AN Ha sauwry win
;:wm [Yr3aWuThl 2 5 [cnm ) 2 Ty MT3 oo | 8 Ty
alumTa WuH [ 6 |Bxon1 \_/' 'Y Myck i |—nch MT3 HP1] 9 @
p— oo o fReronarin (=] | T3 I:::I N D CIENEF] KT
s |Obwwit - Myok MT3_o6w.2| 11 @
A ™ 29 |Bon2 L—Tnyecvts_wp2f120
p—perovar TH 570 [Astowar TH —{Orkas H3 1] 132 Ty
211 | Oowwin Oreas C—Owas___oow 1| 142
| ~Cbpoc onmanuawm oot oe il I e T KX —
13 | C6poc curran Curan 3 v {Curwan. _HP 1| 16
p—~fanuane U ka ll coxumtor s Toron 3 T K Jposponn e[ 170
~OTKn. 0T Kniova 1215 [oren o owm ) l_ AsapuitHoe [I']; B Asap.otkn. 06w 1] 18 @ ™ -
| B orowen 25 fo v =1 omuouenme : pespero_e 130
17 [Bron —| I— i y—{Pene3 obw 1|20
218 | Obuwmin Pene 3 E:]‘x ! —IPene 3 WP 1|21 @
p—~Quouenne 0T 1o Torin o Ty N Y] 7Y
| ~Buoweweno ™ o Tem oty pene 4 ["} -4 R ey ] XY
21 | 06w TY L—lPenea HP1]24@
222 [Bxon 5 = X5
~Qr ocHosi. sauwr 1p-paf oA (¢
—-—VLL\—&L Llenb KoHT.
1D 24 | Obwmit o eFl I
et a3
X7 -E Ooras oou [ 2 Ha Tenecnrianusaumio.
KoHr. Lens Curvan._obw. 2| 3
Paspewenne ABP _ [——A————®) 1 it 7
p—~Paspowenne ABP T5aFTo os - ' {Caran.__HP2| 4 Ha Tenecutnanisaunio
V16 | Bxon 6 Asap.otkn. H32] 5 @
PIIB ce. Bbikn-na H LN .oTN.
p—~CTIB cort oA L7 [BronPriBCB__ [ 1 Asap.otin. o6 2| 6
o or oo 218 |Bxon B CB_ |- [ ey Ha renechmanusaLtio
~LYek VTS oT ceku sau |
— -319 znoxw;). 3w 2 :E}— /_ Pene3 obw.2| g8 @
20 | Bxon —|+ l—<  Pene3  HP2
) 9
221 |Bron e TD_ Pered  H32|10 @
)
@22 |Bxon 9 ﬂ—[}—< CpeneA o6w. 2| 11 @
@ 23 | Broa 10 —D— L {Fere4___mP2|120
224 | O6wmin X7
X8
KoHT. Llens ent. K:)HT'
~{yox YPOB or duaepon [ To— oos ABP s _obu, 1 ™ —

W CeKLl. BbIKIoqaTenst

2 16 | Bxon YPOB

+2 17 | Brokup. 131U 1
18 | Briokup. 11311 1
,_\ﬂw.@ 19 | Ayrosas sawwvTa
2 20 | iyrosasi saumra
@ 21 | Bxog 11

@ 22 | Bxoa 11

@ 23] 2# HaGop ycrasok
@ 24 | 2# Habop ycrasok

Bin ABPI:::[ —ABPen  HP 12
CB /T |ABREkn 06w 2 30
——ABPekn _HP2|4 @
_/— Pene5 obw. 1} 5 @

g S—

Pene 5 Pene 5 w1l 6 @
J " [Penes obw 2|7 @
——Pene5 ___HP2| 8 @

/_Penes obw. 1) 9 @

Pene 6 HP 1110 @

. ,
ene S [pene6_oou 2l
—

TTycK MT3 or waepos

okt

X9 Pene6 _ HP2|120@
ABTOMaT nuTaHus KoHT. lenb 2A E:]‘ J—|pene7__oou 1f130
— Pene 7
1 | nuraswe (+) = s sy ene —{Pene7 ___HP1[14@
12 2 | Nuranue () = > +12V X3.2
23 Llens KoHT.
24

Vaonup. obuwmii | 1 @

o5 Nepenava B 29
oo - A 30
— Mpen (_<&[—] - R cornacyouss | 4 @

X3.3( )
@ 1| -Cwhxpo 24B 3.3 (ans vcnonHexnsa N1
lenb. KoHT.

@ 2 | +Curxpo 24B Visorp. o6 | 1 @

Mepenava B 29
- A 30
Mpuem -1 Rcornacyowee | 4 @

PucyHok .1 — CxeMa NoaKMoUYeHns BHELIHMX Lieneit K ycTponctey «Cupuyc-2-Bb»
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+LUY -y
«Cupnyc-2-Bb»
Bxopg PMNO
Q X6:1 I |X6:2 << 1 >> P
Bxoa PIB
O X6:3 I |X6:4 << . >> ®
BY-TEL
AsTomar LUM FoToB
o———— X6:7} [ [X6:8 X2:1 | — . 22 |—e
BK/IIOYEHME X1:9 | BkntoueHme CK
~a.c 1 . X2 2]
X8:5 X8:6 ;
AL | OTKIIOYEHE | ALIAE X1.10| B/O CK
@— x8:11} X8:12 e— xi:11
— OTK/toYEeHME — :l B/O CK
—x8:13] —. [X8:14—e X1:12] Otkniouenme CK

PucyHok .3 — CxeMa noakntodeHns yctponctea «Cupuyc-2-Bb»
K BblkntodaTento BB/TEL ¢ 6nokom ynpaenenns BY/TEL-12
(ansa paboTbl cxeMbl ycTaBka «Bxoa ABLLM» gomkHa 6bITb NepeBefeHa B NonoXkeHne «0ToB»)

Yctpoucteo «Cupuyc-2-B»

X4

Llenb

KOHT.

ABap.otkn. H31

+ LWnHkn cmmanmaaum&

179

AsapuiiHoe |::] ______________ I : _

OTKIo4eHne

ABap.oTkn. o6u.1

7z

18 D

Asap.otkn. HP 1

+ WunHkn MUraHug

199

PMo

obuw. 1

7z

«OTKN»

209

PNo

HP 1

21 @

- O6u.|,m\17|
T

PucyHok [1.4 — BapuaHT peanv3aumm cxeMbl C MUraHWeM CUrHasIbHOM aMnoYky aBapuiHOro
OTKJIOYEHNS YCTPOMCTBA C UCMOSb30BaHWEM 0BLLENOACTAHLUMOHHONM CXEMbI CUrHANM3aLmm
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Mpeobpasosatenb
USB (namn RS232C) <> RS485

) ‘ UIn KoMnbloTep

|| I3

MNepepnaya
Nepepnaya
MNepepaya

Yctpoiicteo N
YcTpolicto 2
Yctpoiicteo 1

——1-¢

g ol <] x g ol <] x 8 <| x 8 ol <| x
Al N|on| < AN | < N | <
0—'
-||—0 q
L ) F/L ) ) E‘
\ L ) ) /AN /\ A R /\ L\ /‘L\
N ¢ ¢ HE HE HER] T ] 120 Om
N Yy A L A L
\ // C ¢ \\/I \ // \\/I \ // \\/I
ncyHok [1.5 — CxeMa noaksioueHnst YCTPOWCTB € MHTepdeiicoM RS485 B NOKanbHYO CETb.
BHeLwwHuI pe3ncTop R YCTaHaB/IMBaETCAa Npn OTCYTCTBUN BCTPOEHHOIo pe3ncropa.
+wy -y
I ABTOMAT NuTaHus ueneit JI3LW 1
L Vs
Myck MT3 oT oTxoaswmx duaepos 1-i cekumm 4
(«Cupwnyc-2-N», «Cupnyc-21-I1», «Cupuyc-2-MJ1» , «Cupuyc-» u T.n)
| | | 1-9 cekums
+LYy @ Bxoa 610KMpoBKu |_0 Y
BBOAa 1 I I | B 1 BBOAa 1
| «Cupuyc-2-B» |
I I Bxoa 6nokuposku |
3w 2
Myck MT3 (1) |
oT «Cupunyc-2-C» - - - -
: Bxoa 6nokuposku _I_q
Myck MT3 oT oTxoaswmx huaepos 2-i cekumm JI3WW ot 1-7 cexumm |
(«Cupwnyc-2-N», «Cnupunyc-21-I1», «Cupuyc-2-MJ1» , «Cupuyc-I» v T.n)
«Cunpuyc-2-C» |
I I Bxoa 610KMpoBKK
| | [13U ot 2-7i cexum _y
2-5 cekums _|
+LYy Bxoa 6nokuposku e -uy
BBOAA 2 flyck MT3 (2) 3w 1 | BBOAA 2
oT «Cupwnyc-2-C» «Cupuyc-2-B» |
I I | Bxoa 610knpoBku
| w2 |
—— — — —
\ ABTOMaT nuTaHua uenei N3LL 2 \
AJ
+LLY |—Luy

PycyHok [.6 — CxeMa coeAMHEHNS HECKOSTIbKMX YCTPOMCTB MeXay CO60i Npu opraHn3aumnm orMyeckon 3amTbl
WWH (NnapannenbHasl cxema)
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+Ly -y

ABTOMAT NuTaHus uenei JI3LU 1
\

\
\ N\
AN \
Myck MT3 oT oTxoAswux duaepos 1-i cekumm -
(«Cupuyc-2-1», «Cupuyc-21-J1», Myck MT3 (1) 1-5 cexumst
«Cnpuyc-2-MJ1», «Cupuyc-[» 1 T.n.) o1 «Cupunyc-2-C» | H
@ I I I I I I 9@ I I | Bxoa 610KMpOBKM
nsw 1

| «Cvpnyc-2-B»
puy >

—_— e — — —

Bxoa 6n0kvpoBkm
I N3W oT 1-i cexumm

| «Cunpuyc-2-C»

Bxon 610KkvMpoBKM
N3 oT 2-i cexumm

e —— — — —

Myck MT3 oT oTx0AAWMX DUAEPOB 2- CeKLnn
Y AALX brAep 4 Myck MT3 (2) —_—

(«Cupuyc-2-11», «Cupuyc-21-J1», 2-9 cekunst
«Cnpuyc-2-MIT» , «Cupuyc-[» v T.n.) ot «Cnpuyc-2-C> | N
® I I I I I I & I I | Bxoa 6nokvpoBku
N3 1

| «Cunpuyc-2-B»

T I T

yi ABTOMaT nuTaHus uenen N3LU 2
y A

N
N

4

+y -y

PucyHok 1.7 — CxeMa coeiMHEHNS HECKOJbKUX YCTPOMCTB Mexxay coboii Npu opraHM3aLmm NorMyeckor 3alluThi
LWKWH (nocnegoBaTenbHas CXeMa)

I—LIJy
J

Myck YPOB 0T 3alWMT NpUcoeanHeHuii 1-i cekumm : «Cupuyc-2-J1», ,
«Cupnyc-21-N1» , «Cupunyc-2-MJ1» , «Cupnyc- >, «OpuoH-2», «OpnoH-PT3» n T.n.

| Bsog 1-1 CeKLl.VI_VII
| Bxoa YPOB I_.

L «Cvipuyc-2-B» |

+Wy .
;\BTOMaT nutaHus uenei YPOB 1

\\

i Bxoa YPOB 1-i1 cekummn
Myck YPOB OT 3aliMT NpUCOEANHEHWI 2-11 cekumm : «Crpuyc-2-J1», I I

«Cnpuyc-21-J1» , «Cnpnyc-2-MJ1» , «Cupuyc- [, «OpuoH-2», «<OpnoH-PT3» u T.I'I.|

«Cnpuyc-2-C» |

Bxoa YPOB 2-i1 cekummn

—_—

AN\

BBoa 2-11 cekuuu
Bxoa YPOB

L _<Come2s> |
ABTOMaT nuTaHus ueneit YPOB 2

P

.
+lWy I | -y

PucyHok [1.8 — Cxema opraHmsauuun YPOB Ha noactaHumm
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+Ly -y
«Cupunyc-2-Bb>» Beoa N21
BknioueHune
Qsroga ne1 CB ot ABP
r—K » X7:1} — [x7:2}
«Cupunyc-2-Bb>» Bsog N°2
BkntoyeHune
QsBoga ne2 CB oT ABP Qs SMB CB
¢ & »—@ X7:1} — [x7:2} & —L L] » ®
«Cupuyc-2-C»
BknitoueHne
® X8:5 | { X8:6 |

«Cupunyc-2-Bb>» Beoa N21

BkntoueHune BkntoueHune ot ABP
CByBP
[x7:3] (x7:4] [x7:13}

«Cunpuyc-2-C»

I_I IX7:18}—@

«Cupuyc-2-Bb>» Bsoa N22

BkitoueHne
CByBP
X7.3I 1 X7:4 |

|_l =

PucyHok [1.9 — ®parMeHT CxeMbl Lenu BKIAKOYEHUS CEKLUMOHHOIO BbIK/loUaTeNs
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t

100
70

50
30

20
15

10

0,07
0,05

0,03
0,02

0,01

MPUIOXEHWE E
(cnpaBoOYHOE)

IpaduKn 3aBUCUMbIX XapaKTEPUCTMK TOK-BPEMS CTyneHein MT3

[c]

AN HopmanbHO nHBEpCcHasa xapakTepucTuka
Tyct=2cC
Tyct=1cC
Tyct=0,5C
Tyct=0,2 C
I/lycT

1,1 1,5 2 3 4 5678910 15 20>

PucyHok E.1 — HopManbHO MHBEpCHas XapakTepuctuka no MoK 255-4

59



blBA.656122.098 P2

t[c]
A  CurnbHO nHBepcHas xapakTepucTuka
100

70
50
30

20
15 H

10

Tyct=2 C

0,7 Tyct=1cC

Tyct=0,5C

Tyct=0,2 C

0,07
0,05

0,03
0,02

I/lycTt

0,01 >
1,115 2 3 4 5678910 15 20

PucyHok E.2 — CunibHO MHBepCcHas xapaktepuctuka no M3K 255-4
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t[c]
AN YpesBblyanHO MHBEpPCHas xapaKkTepucTuka

100
70

50
30

20
15

10

0,5 Tyct=2 C

Tyct=1cC

0,1 Tyct=0,5C
0,07
0,05
0,03
0,02

Tyct=0,2 C

I/lycT

0.01 >
1115 2 3 4 5678910 15 20

PucyHok E.3 — YpesBblyaiiHo MHBEpCHast xapakTepucTmka no MK 255-4
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t

100
70

50
30

20
15

10

0,07
0,05

0,03
0,02

0,01

[c]

A\ llonoraga xapaktepuctuka (aHanor PT-80, PTB-1V)
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I/lycT
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PucyHok E.4 — lNonoras xapaktepuctuka (aHanor PT-80, PTB-1IV)
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Kpytaa xapakTtepucTtuka (aHanor PTB-1)

Tyct=10cC

Tyct=5cC

Tyct=2 C

Tyct=1cC

Tyct=0,5C

I/lycT

1,1

1,5

2 3 4

PucyHok E.5 — KpyTas xapaktepucTvka (aHanor PTB-1)
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PucyHok E.6 — ObpaTHo3aBncrMas xapaktepuctuka (aHanor RXIDG)
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Tabnmua X.1
[nanasoH perynnupoBaHus
YpoBeHb o
YposeHsb 1 YposeHb 2 YpoBeHb 3 4 YCTaBOK WK BblBOAA 3HAYEHUU
napamMeTpoB
MNapameTpsl Otkn. 1 Bua K3, npuumHa oTtknto-
OTKJIIOYEHNS (nocneaHee) yeHusl, AaTa, BpeMS
MNpuunHa Ipax BTOPUYH., A
[aTa v BpeMs | nepBUYHBINA, KA
T3aumren C
Torxmoyerms, € Bpemsi otkn./Pabota YPOB
I, A daza, rpaa. BTopu4Hble 3HauYeHns
Iy A daza, rpaa.
I A ¢aza, rpaa.
Uy B daza, rpaa. BTopu4Hble 3HauYeHns
Usca B ¢asa, rpas.
Urcg B da3a, rpaa.
Uss g B ¢daza, rpaa. BTOpuyHble 3HauYeHns
Uscoa B ¢asa, rpas.
Uzsacq B ¢a3a, rpaa.
Usspes, B ¢dasza, rpag. BTOpWYHbIe 3Ha4YeHus
Uscrez B asa, rpag.
Ucapes, B ¢asa, rpaa.
U pez B BTopuyHble 3HaueHns
U, B dasza, rpaa.
I, A
£ Ty
Fres, TU
3U, B BTOpuyHble 3HayYeHns
U, B
L, A
MpuunHa, pata, BpeMs MpuuvHa n BpeMs NpealecTBy-
NpeaBKIYeHmns HOLLEro BKJIKYEHMUS
CocTosiHMe onepaTUBHOIoO «YPOB», «AlB», «ABP», «3MH>»,
ynpasneHus «J13LL»
Bx1: 0000 0000 0000 CocTosiHMe AMCKPETHbIX BXOA0B
Bx2: 0000 0000 0000 Ha MOMEHT oTKtoueHus (1 —
Bx3: 0000 0000 0000 aKTUBH.). PacnncaHne BxoaoB
npueegeHo B lMpunoxexuu K
OTtkn. 2
OTtkn. 3
OTkn. 4
OTkn. 5
OTkn. 6
OTkn. 7
OTtkn. 8
OT1kn. 9 (ca—
MOe CTapoe)
KoHTponb Tekylee BpeMs YY:MM:CC
Tekylwas aata a0.MM.IT

AKTUBHBI Habop YCTaBOK

MpyynHa BKNOYEHNS

KoMaHaa vy Bua 3alumThl

[aTta, BpeMs BK/IIOYEeHUs A0.MM Y4y:MM:CC

I, A ¢daza, rpaa. 0..200,00 A  0...359°
Iy A ¢daza, rpaa.

I; A daza, rpag.

Ui B ¢daza, rpaa. 0..170,0 B 0...359°
Usca B tasa, rpas.

Urc B daza, rpag.
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MpopomkeHre Tabnuubl XK. 1

Uig i, B ¢aza, rpaa. 0..170,0 B 0...359°
Uscca B ¢asa, rpag.

Uaco B ¢asa, rpaa.

Usspez B ¢aza, rpaa. 0..170,0 B 0...359°
Uscpes B ¢asa, rpaa.

Ucapes B ¢asa, rpaa.

Ui pes B 0..170,0 B

U, B ¢aza, rpaa. 0..170,0 B 0...359°
I, A 0...200,00 A

F Ty 45,00...55,00 'y

Frez T

3U, B 0..170,0B 0...359°
U, B 0..170,0B 0...359°
L, A 0...200,00 A 0...359°

Bx.1: 0000 0000 0000
Bx.2: 0000 0000 0000
Bx.3: 0000 0000 0000

CocTosiHMe ANCKPETHBIX BXOAOB
(1 — akTnBH.). PacnucaHue Bxo-
00B npuseaeHo B MNpunoxxeHnn K

TecT cBETOANOAOB

Bce cBeToamnoabl MuratoT

BekTopHas avarpamma Iy, A daza, rpag. | CHMMaeTCs B MOMEHT HaXkaTus
Iz A daza, rpag. | kHonkm «Beog»
I; A daza, rpaa.
Ui B dasza, rpaa.
Usci; B daza, rpaa.
Uca B dasa, rpas.
Uss i B ¢asa, rpas.
Usccia B dasa, rpas.
Ui B dasa, rpas.
Uiz pes, B ¢asa, rpaa.
Uscrez; B asa, rpag.
Ucarez B asa, rpap.

MepBUYHbIE 3HAYEHUS I, KA ¢daza, rpaa.
Iz KA daza, rpaa.
I; KA daza, rpaa.
Us oy KB dasza, rpaa.
Us i KB dasza, rpaa.
Ur i, KB daza, rpaa.
Uiy KB dasza, rpaa.
Usccy KB asza, rpaa.
Ugi e KB aza, rpag.
Uspes, KB asa, rpag.
Uscres KB @asa, rpag.
Ucapez KB asa, rpag.
U], KB
Ug, KB
3Ug, KB
I, KA
L, KA

MoTpebneHHas akTMBHas
3Heprusa +£a

0...999999999 kBT -4

Cbpoc cueTumka 3Heprumn C
AaTa BpeMA NOCNEAHEr0 | paonoy napons
cbpoca
OTaaHHas akTuBHas 0...-999999999 kBT-y
Heprua —£a C6poC  cyeTuMKa 3HepruM ¢
[ata Bpems NOCNEAHEr0 | peonom napons
cbpoca
MoTpebneHHas peakTne- | o 999999999 KBAp-u
Has sHeprus +£r C6poC  cueTuMKa 3HepruM ¢

[aTta BpemMa nocnegHero

BBOAOM Maposisd
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MpogomkeHne Tabnuubl X.1

cbpoca
OTpaaHHas peakTuBHas 0... /999999999 kBAp -4
3Heprusa —£r

[lata BpeMs nocnegHero
cbpoca

Cbpoc cyeTuMka 3Heprum C
BBO/ZIOM MNapons

AKT.MOLLHOCTb P, KBT
PeakT. MOWHOCTb @, KBAp

0..+99999,9 MBT
0..£99999,9 MBAp

Ocumnnorpad

3anncaHo ocumnnorpaMm,
wT

NHdopMauust o KonmyecTse oc-
uunaorpamm B namsaTtu. Haxxatue
KHOMKN «BBOA» M nocneayrowero
BBOJa Napons NpuBoanT K
OYMUCTKE NaMATN OCUMIOrPaMM

Csoboa. namsiThb, C:

MHdopmaums o ceoboaHol
NamMsT B CEKYHAAX

Ceoboa. namaTb, %:

MHdopmaums o ceoboaHoM
NaMATU B NMPOLEHTaAX

NHdopmMaums 06 ycTpoincTse

3A0 «PAONYC AsTOMaTH-
Ka»

«Cupuyc-2-Bb»
3aBoackoi HoMep: XXXX

Bepcusa MO
M3MeHeHuWe ycTaBoK: AaTa
1 Bpems

Bpema wn pgata nocnegHero
M3MEHEHWs YCTaBOK

HacTtpoiiku [aTa
Bpems
[ex. noacBeTka BKJ1 / OTKJ1
OCLl,Vln.ﬂorpaCb TMAKC. oal, € 1,0020,00
T ponsarwiry € 0,04...1,00
THOMEABAP/ c 0,0410,00
Tﬂl/lC/(PET/ C 0,1010,00
7—/7PO/'PAM/ Cc 0,1010,00
Pexxnm 3anuncu MEPE3AIN / OCTAHOB
ABap. OTKJIIOY. OTKJ1 / BKJ1
Touka 1 Cnmcok B Tabnuue X.2
Pexxum 1 NPAMO-CNEN /
WHBEP-CNEL /
NPAMO-®UKC /
NHBEP-®UKC
Touka 5 cnmcok B Tabnuue X.2
Pexxum 5 NnPAMO-CNEA /
WHBEP-CIEL /
NPAMO-®UKC /
NHBEP-®UKC
Mopt 1 (USB) Agapec 1...247

CkopocTb, 604

1200 / 2400 / 4800 / 9600 /
19200 / 38400 / 57600 / 115200

(RS 485 No1)

YeTHOCTb HET / YET / HEYET
Cron 6uT 1/2
MopT 2 Anpec 1...247

CkopocTb, 60a

1200 / 2400 / 4800 / 9600 /
19200 / 38400 / 57600 / 115200

YeTHOCTb

HET / YET / HEYET

Cron 6uT

1/2
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MpopomkeHre Tabnuubl XK. 1

MopT 3
(RS 485 N292)
ans ucnonHexms U1

Anpec

1...247

CkopocTb, 604

1200 / 2400 / 4800 / 9600 /
19200 / 38400 / 57600 / 115200

YeTHOCTb HET / YET / HEYET
Cron 6ut 1/2
Mopt 3 IP agpec XXX XXX XXX XXX
(Ethernet) Macka nogcetu XXX XXX XXX XXX
ans ucnonHeHunn U3 n N4 LLno3 XXX XXX XXX XXX
MNopT 4 IP agpec XXX XXX XXX XXX
(Ethernet) Macka nogcetu XXX XXX XXX XXX
Ans ucnonHeHuns N4 LLnto3 XXX XXX XXX XXX
CvHXp.BpemMeHu Nmnynbc CEKYHZOA / MUHYTA / HAC
Bxon nmn. OTKJ1 / RS485 / ONTPOH
CvHXp.no cetu OTKJ1,SNTP,PTP
Cmew,.otUTC, MUH -720...720
T.VLZCMHXPI C 0...3600
SNTP IP agpec (OCH.) | XXXXXX.XXX.XXX
IP agpec (pes.) XXX XXX XXX XXX
Mepuon cuHxp., | 5...99
C
Tox.cepserar C 1...60
Pe3epBrpoBaHue MpoTokon HET / PRP
Ans UCNonHeHuns N4
YcTaBku Habop 1 Obwme Unom, KB 3..35
Tuom, A 20...6000
T curaam C 0,00150,00
Pexxum curHanusaumm HenpepbiBHO / 1 c/2c/3c/5¢c
/10c/ 20 c
TT da3bl B OTKJ1 / BKJ1
YepegoBaHue ¢as NPAMOE / OBPATHOE
KoHTakT aBT.LUMN H3 (akT.0) / HP (akT.1)
LiseT B/O KpacHbIi 1 3eneHblli / 3eneHbliit n
KpacHbIiA
CurH.kauy.GOOSE OTKJ1 / BKN
(Tonbko ans ucnonH. 14)
Cvrnan Ethl OTKJ1 / BKN
(Tonbko Ans ucnonH. N4)
CurHan Eth2 OTKN / BKN
(Tonbko anst ucnonH. 14)
MT3-1 QOyHKUNS OTKN / BKN / Yck.OTc.
LA 2,00...200,00 (ucn. 5 A)
0,40...40,00 (ncn. 1 A)
7, C 0,00...10,00
HanpasneHHOCTb OTKN / BKJ1
YcKopeHue npu BKIoYe- OTKN / BKN
HUK
Myck no U OTKN / BKJ1
AlNB OTKN / BKN
OHM npu yckopeHuu OTKN / BKN
@ makc yyecrs. ° 0..359°
@ cexropa ° +0...180°

69



blBA.656122.098 P2

MpogomkeHne Tabnuubl X.1

MT3-2 DyHKUMS OTKJ / BKJ1
I A 1,00...200,00 (ncn. 5 A)
0,20...40,00 (ncn. 1 A)
7, C 0,10...20,00
XapakTepucTuka Hezasucumas / HopmanbHo
nHBepcHas / CunbHO MHBEpcHas /
Ype3sBbluaiiHo MHBepcHas / PT-80
/ PTB-1
HanpaBneHHOCTb OTKJ1 / BKJ1
YckopeHue npu BKIOYe- OTKN / BKN
HUK
Myck no U OTKJ1 / BKJ1
AlB OTKJ1 / BKN
OHM npu yckopeHum OTKJ1 / BKN
© makc. qvecrs. ° 0..35%°
O cexropa ° +0...180°
MT3-3 ®yHKUMS OTKJ1 / BKN
JenctBue CUrHAN / 3ALLUNTA
I A 0,40...100,00 (ncn. 5 A)
0,08...20,00 (ucn. 1 A)
7, C 0,20...99,99
XapaKkTepucTuka Hezasucumas / HopmanbHo
uHBepcHas / CunbHO MHBEpCcHas /
Ype3sBblyaiiHo MHBepcHas / PT-80
/ PTB-1
YckopeHue npu BKoYe- OTKJI / BKN
HUK
Myck no U OTKN / BKN
AlB OTKN / BKN
MT3 obwue Ty(;/(opf/-/p/,q, C 0,002,00
Myck no U BM / KOMb
UBME/70K./ B 5,099,9
Uz konrr, B 5,0...50,0
3L QyHKUNSA OTKJ1 / BKJ1
I A 1,00...200,00 (ucn. 5 A)
0,20...40,00 (ncn. 1 A)
7 C 0,10...99,99
Cxema MocnepoBatencHas / Mapan-
nenbHas
Myck MT3 OTKN / BKN
Myck no U OTKJ1 / BKN
CurHan 610KMpoBKM 2 OTKJ1 / BKN
AlB OTKN / BKN
300 QyHKUNS OTKJ1 / BKJ1
[elictBne CUrHAN / 3ALLINTA
L/ 0,10...1,00
U, B 0,0...99,9
7, C 0,20...99,99
bnok.ot MT3 OTKJ1 / BK
AlB OTKJ1 / BKN
ABP OTKJ1 / BKN
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MpopomkeHre Tabnuubl XK. 1

3MH ®OyHKUMS OTKN / BKJ1
Usmy B 5,0..99,9
7, C 0,02...99,99
Tsnoi A 0,10...99,99
3Mn MycK No Pposp OTKJ1 / BKN
Myck no yray OTKN / BKN
7, MC 0...200
Unax, B 80,0...120,0
Uy B 0,0...99,9
Omm © 2...30
Pmax; ° 5...60
[OyroBas 3awmta | KoHTponb no I OTKN / BKN
.[/(0/./7'/3, A 0,2099,99 (V|C|-|. 5 A)
0,04...19,99 (ncn. 1 A)
AlB OyHKUMSA OTKJ / BKJ1
7, C 0,20...99,99
®ukcaums 6nokump. AlNB OTKJ / BKJ1
AlB npu HecaHKUMOHWpo- | PaspelueHo / BnokmposaHo
BaHHOM OTKJIHOYEHUMU
ABP OyHKUMSA OTKJ1 / BXOA / BbIXO[4
Tay C 0,02...99,99
ABP npu 3Uq PaspelueHo / BnokuposaHo
ABP npu KoMaHOHOM Pa3pelueHo / bnoknpoBaHo
OTK/IOYEHUU
ABP npu HecaHKUMOHMpPO- | Pa3spelueHo / BnokmposaHo
BaHHOM OTKJIHOYEHUMU
BHP QyHKUNS OTKJ / BKJ1
OuepenHoCTb B-C/C-B
Torp, C 0,20...99,99
T/7APA/7/ C 0,2099,99
YPOB QyHKUNS OTKJ / BKJ1
LA 0,20...20,00 (ncn. 5 A)
0,10...4,00 (ucn. 1 A)
7, C 0,05...1,00
KoHTposnb Bxofa no I OTKJ1 / BKN
Bxoppbl Bxoa 1 QyHKUNS 13 Tabnumubl X.3
AKTMB.ypOBEHb «1» [ «0»
TCPAE./ C 0,0099,99
Ts0388, C 0,00...99,99
YPOB OTKN / BKN
AMNB OTKN / BKN
ABP OTKJ1 / BKN
M8 12 cumBoOnoB
Bxog 2
Bxoa 3
Bxon 11
Pene Pene 1 Touka 13 Tabnnubl XK.2
TCPAE,I C 0,0099,99
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MpogomkeHne Tabnuubl X.1

Tso38p, C 0,00...99,99
Pexxum bes dukcaumn / C dumkcaument /
Nmnynec
Pene 2
Pene 7
Ceetoan- | CurHan 1 Touka 13 Tabnuubl X.2
oAbl Tcpas C 0,00...99,99
Pexxum be3 dukcaumm / C dmkcaumen
MwuraHue OTKN / BKN
CurHan 2
CurHan 3
HeuncnpaBHOCTb CurHan TH cexkumm OTKIJ / BKJ1
TH Curnan TH pesepBa OTKN / BKN
3U0/70p0/',4, B 5,0120,0
U> ropora, B 5,0...99,9
Uxkorreons, B 5,0...99,9
Uy, B 80,0...130,0
Upmax, B 80,0...130,0
Fum, TU 49,00...50,00
Fuax, TU 50,00...51,00
Myck no U BbiBoa nycka / BeiBog MT3
OHM1 BbiBOA, HanpasneHHoCTH / BeiBog
MT3
OHM2 BbiBOA HanpasneHHOCTH / BbiBoAa
MT3
KoHTakT aBT.TH H3 (akT.0) / HP (akT.1)
YcTaBku YnpaBneHue OTKJ1 / BKJ1
BbIK/tOYaTENS T sicmoqerms, C 0,00...2,00
OrpaHuyenne Bka. OTKN / BKN
OrpaHunyenne OTK. OTKJ1 / BKJ1
TMAKC. ks C 0,1099,99
TMAKC. otk C 0,109,99
TY no JIC OTKN / BKN
Keutuposanue (ans TY) OTKJ1/ BKN
PaspelueHne TY Mepekntoyvatens / Bcerpa /
TONbKO Ha BK/IOYEHME
5M02 OTKJ1 / BKN
Habop 2 AHanorn4Ho Habopy 1
Konuposa- | Habop 1 — Habop 2
Hue Habop 2 — Habop 1

1. HaxaTue KHoMku «BBoa» NpuUBOAUT K NEpexody Ha HUXKECTOSALLMI YPOBEHb Ananora unu Beibop MHAK-
LMpyeMoro AeCTBMS UM NapaMeTpa.

2. Lmknuyeckunin nepebop napaMeTpoB B Npeaenax OAHOM rpynmbl OCYLIECTBNSIETCA KHOMKAMU «<—» U
L—o»,

3. BbiX0Z Ha BbILLECTOSALIMIA YPOBEHb AMANora OCyLIECTBNAETCS KHOMKON «Bbixoa».
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Tabnuua X.2 — Bo3MOXHbIE TOYKWN MNOAKMOUYEHNS AOMNONHUTENbHBIX BbIXOAHBIX PENE U CUrHaNbHbIX CBETOANOAOB
K BHYTpPEHHeW (yHKLIMOHANbHON IOrMYECKoN cxeme

No " " OTtobpakaeMast HaANMUCb Ha
To4yka NoAKNoYEHMS Ha PYHKUMOHANIbHON NIOrMYecKon cxeme
nHaMKaTope

0 He noakntoyeHo He noaknto4eHo

1 | YcnewHoe TectmpoBaHue (napannenbHo pene «0OTkas») PaboTa

2 | YnpaeneHue no JIC (Bblaa4a u CHATME CUrHasa OCyLLEeCTBASIETCS MO Ynpasn.JiC
ntoboMy KaHany cBsian)

3 | Nyck MT3-1 Myck MT3-1

4 | Nyck MT3-2 Myck MT3-2

5 | Nyck MT3-3 Myck MT3-3

6 | Myck N3 Myck JI3LWU

7 | Myck 3awuThl OT 06pbiBa (hasbl Myck 300

8 | MNyck 3awmTtbl oT 033 Myck 033

9 | MNycK 3amTbl MUHUMANBbHOrO HaNpPsHXKeHUs Myck 3MH

10 | MNyck 3aWwuTbl OT NOTEPU NMUTAHUS Myck 3

11 | lNycK Nno Hanpsi»XeHuto Myck no U

12 | CpabatbiBaHne MT3-1 MT3-1

13 | CpabatbiBaHme MT3-2 MT3-2

14 | CpabatbiBaHne MT3-3 MT3-3

15 | CpabatbiBaHue J13LU 3

16 | CpabatbiBaHne 300 (06pbiB daskl) 300

17 | CpabatbiBaHue 3awmtol o1 033 033

18 | CpabatbiBaHue 3aliMTbl MUHMMAIbHOrO HaNpshKeHUs 3MH

19 | CpabatbiBaHue 3almMTbl OT NOTEPU NUTAHNS 3Mn

20 | CpabaTblBaHWe AyroBoi 3aluThI [yros. 3awuTa

21 | CpabatbiBaHne ABP (napannensHo pene «Bkn.ot ABP») ABP

22 | OTKAYeHue BoikoYaTens (napannensHo pene «OTK.») Otkn.

23 | BkawoyeHue BoikaovaTens (napannensHo pene «Bkn.») Bk.

24 | YPOB (curHan oTkasa CBOEro BblK/louaTensl, napasnesbHo pene YPOB
«YPOB»)

25 | CpabaTbiBaHWe ntobbiX TOKOBbIX 3alUMT, paboTalowmx Ha OTKIOYEeHNe, | ToK. 3awuTta
Bkntoyvas J13L, 300 u 3awmty ot 033

26 | Myck no6oi n3 MT3-1, MT3-2 unn MT3-3 (napannenbHo pene «Myck Myck MT3
MT3»)

27 | POK (pene dukcaumm KoMaHabl «BKIOUNTE») POK

28 | Astomart LUM (oTknoYeHMe aBToMaTa LUWH NUTaHus) AsT.LUM

29 | CocTosiHme Bxofa «Bxog 1» Bxoa 1

30 | CocTosiHme Bxofa «Bxop 2» Bxog 2

31 | CocTtosiHMe Bxoaa «Bxop, 3» Bxop, 3

32 | CocTosiHme Bxofa «Bxog 4» Bxoa 4

33 | CocTtosiHMe Bxoaa «Bxop, 5» Bxop, 5

34 | CocTtosiHMe Bxoaa «Bxop, 6» Bxop 6

35 | CocTosiHme Bxofa «Bxop 7» Bxoga 7

36 | CocTtosiHue Bxoaa «Bxop, 8» Bxop, 8

37 | CocTosiHme Bxofa «Bxog 9» Bxoa 9

38 | CoctosiHmne Bxoga «Bxop 10» Bxog 10

39 | CocTtosiHue Bxoaa «Bxoa 11» Bxop 11

40 | CoctosiHue Bxoga «ProO» PMo

41 | CoctosiHue Bxoaa «PrB» PMB

42 | CpabatbiBaHue 3almThl Cpabar. 3au,.

43 | PAO (napannensHo pene «ABapuiiHOE OTKIOYEHME>) ABap.oTK/.

44 | CurHanusaums (napannensHo pene «CurHanmsaums») Cvrnan

45 | CpabaTbiBaHWe opraHa HanpaBieHus MoluHocTn MT3-1 OHM1

46 | CpabaTbiBaHMe OpraHa HanpaBieHus MoLHOCTU MT3-2 OHM2

47 | bnokMpoBKa BKIKOYEHWUS BbIKOYaTENS Bnok.BKk1.
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MpogomkeHne Tabnuupl X.2
48 | bnokuposka MT3-1 Bnok.MT3-1
49 | bnokupoBka MT3-2 Bnok.MT3-2
50 | Bnokuposka MT3-3 Bnok.MT3-3
51 | bnokuposka J13LU bnok.J13LU
52 | bnokuposka 300 Bnok.300
53 | bnokupoBska 3awmTbl oT 033 bnok.033
54 | bnokuposka 3MH bnok.3MH
55 | bnoknposka 3I1M1 Bnok.3MMM
56 | bnokuposka ABP bnok.ABP
57 | bnokuposka AlB Bnok.AlNB
58 | bnokuposka YPOB Bnok.YPOB
59 | BroK1poBKa AyroBoW 3alMThI bnok.ayr.3.
60 | bnokupoBka OHM MT3-1 Bnok.OHM1
61 | bnokuposka OHM MT3-2 Bnok.OHM2
62 | bnokuposka TY Bnok.TY
63 | bnoknpoBKa ynpasneHus bBnok.ynp.
64 | Nyck BHP Myck BHP
65 | Hannume HanpshKeHUs Ha cekumm KoHTp.Uck
66 | OTKIKYEHNE CEKLMOHHOrO BbIKNoYaTesns Tobko npu BHP OTkn.CB BHP
67 | BknwoueHue BBoAHOMO (CcBOEro) Bolikatoyartens npu BHP Bkn.BB BHP
68 | BkawoyeHue ot ABP (npu ABPT) Br.ot ABPT
69 | HeucnpasHoctb TH Hewucnp.TH
70 | Hann4yme roToBHOCTM pe3epBHOro UCTOYHMKA [OTOBH.p-Ba
71 | YcnewHoe ABP Ycnelw.ABP
72 | DNEeMEHT NUTaHUS! pa3psXeH HeTt 6arap.
73 | OwnbKa CMHXPOHM3aUMK BPEMEHU HeT cuHxp.
74 | CpabaTtbiBaHue AlB AlNB
75 | CBo BBOA rOTOB K paboTe B Ka4eCTBe OCHOBHOMO (CBOAHbIA CUrHa: [OTOBHOCTb
HanpshkeHWe 1 YacToTa B HOpMe, aBToMaT TH BK/IIOYEH, HET NycKa 3alumT,
HET 3aMbIKaHWs Ha 3eMJ10)
76 | OTKIOYEHUE CEKLUMOHHOrO BbiKtoYaTens npu BHP n npu peanusauum OTkn.CB
dyHKUMK «pa3beanHeHus» (ecnn npyu ABP He OTKOUKUIICS BBOAHOM
BbIK/IOYATENb)
77 | CEeKUMOHHbIM BblKNtoYaTe b BKIOYEH PrB CB
78 | Mony4yeHo BxoaHoe GOOSE-coobuieHne co 3HadyeHneM aTpubyTta «quality» = | Mnox.kauGOOSE
«invalid» nnu «questionable» (Tonbko Ans ucnonHeHus 14)
79 | OTcyTCcTBYET CBSI3b C CeThbio MHTepdeica Ethernet 1. CurHan B aaHHoM Touke | Het cesisauEthi
nosiBNsieTcs nNpy obpbiBe CBA3M HE3ABUCMMO OT 3Ha4yeHus ycTaBkm «Obme —
CuvrHan Ethl» (Tonbko ans ucnonHeHuns 14)
80 | OTcyTCcTBYET CBS3b C CeThbi0 MHTepdeica Ethernet 2. CurHan B gaHHoM Touke | HeT cBasnEth2

NoABNAETCA NpuU OprIBe CBA3N HE3aBUCUMO OT 3HAYEHUA YCTABKU «Obwwne —

CuvrHan Eth2» (Tonbko anst ucnonHenus 14)
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Tabnuua X.3 — Bo3aMoXHble (pyHKLMM NpOrpaMMMpyeMbiX BXOAOB

OTtobpakaeMast HaANMUCb Ha

OyHKUNA
nHavkaTope

Bxoa He ncnonb3yetcs (Npy 3TOM COCTOSIHME BXOAQ, TEM HE MeHee, MOXET He nopgxn.
6bITb CYMTAHO MO SIMHUK CBSI3N M 3aMNMCbIBAETCS B OCUMIIOrpaMMy)
BHelIHee oTKIo4YeHNE (aBapUNHOE) BHeww.oTK/1.
BHeLWHW curHan BHew.curHan
KoMaHAHOe OTK/IIoYeHne KoMm.oTK.
KoMaHAHOe BKIHOYEHUe KoM.BK1.
BkntoyeHne ot ABP Bkn.ot ABP
MNyck BHP Myck BHP
bnokuposka MT3-1 Bnok.MT3-1
bnokuposka MT3-2 Bnok.MT3-2
bnokuposka MT3-3 Bnok.MT3-3
Brokuposka J13LU Bnok.JI3L
bnokuposka 300 Bnok.300
bnokuposka 3awmtbl oT 033 Bnok.033
bnokuposka 3MH Bbnok.3MH
bnokuposka 3I1I1 Bnok.3MM1
BroknpoBKa AyroBoi 3alluThl bBrok.ayr.3.
Bnokunposka YPOB Bnok.YPOB
bnokuposka ABP Bnok.ABP
bnokuposka AlB Bnok.AlNB
bnoknposka OHM MT3-1 Bnok.OHM1
bnoknposka OHM MT3-2 Bnok.OHM2
bnokuposka TY Bnok. TY
bnoknpoBka BKNHOYEHUS BbIKOYaTENS bBnok.sk.
brokupoBka ynpasneHus bnok.ynp.
HeT rotoBHOCTM pe3epBa (b61okmposka nycka 3MH w 3M1M) Het roT.p-Ba
CocTosiHme Bxoga «PlB2» Bxog PI1B2
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MPUNOXXEHWE N
(cnpaBoYHOE)

®DyHKLUMOHASBbHBIE I0rMYecKkue cxeMbl

2 | VYckopenne

Tmax [3,8,10,15]

29 | OHM MT3-1
1A }
IB }
Ic }

DyHKIUSA
MT3-1
& Vex. ome. |

Max |

—_

Cpabar. MT3-1 [15,18

Tyex MT3-1 [ 2,6 |

Omkn

Omicr__ TmT3-1

gt

ITyck MT3-1
no U

Bk
1
«1y, fl‘ Tyck MT3-2 |2,6 |
Omkn
t
28 | brox.MT3-1(omep)> K 15,18
[29 Joum MT3-2 Turs-2
| 28 |Bn0K.MT3-2(0ncp)
ITyck MT3-2
moU Iyck MT3-3 | 2,6 |
Brn JleitcTBHe
*—
«1» fl‘ MT3-3
Omkn tk T Smsma Cpabar. MT3-3 [15,18
| 28 |BJ10K.MT3-3(0ncp)
ITyck MT3-3
no U
o

PucyHok U.1 — MakcumanbHas TokoBas 3awmTa (MT3)

t
PIIB |72| PIIO 7,12,14,17,18,22,23|

Tyckop+1c 1
s|T
— Q Yckopenne | 1 |
Knemma «PITIO» t J_/ L {R
] |—|
20mc 200mc
MT3-1 o1
e
t L2 VckopeHue MT3-1| 18 |
[1 ] myexmr3a |72|
Tyckop

MT3-2 o1
e 1
t Vekopenue MT3 |6,15,23,28|
| 1 | ITyck MT3-2 |72|

MT33 Tyorop T Vexopernne MT3-2] 18 |
Yckop. —
t _ chopeHMeMT3-3l 18 |
[t ] nyexmr3s3 |72|
Tyckop

PucyHok U.2 — YckopeHue MT3
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| 28 |BJ10K JI3II (omep) L 2

K
JIC «Bsecrn JI3LI»

DyHKuust
JI3III

«bnoxkuposka JI3II»

7

«JI3LL: paboTa»

7

«JI311IL: BbIBO»

7

TTyck JI3III | 6 |

Cpaar. J1311 [15,18]

S| T
D
| Kuornka «YPOB» C
JIC «BeiBectn JI3II» R
Ilyck JI3IIT ‘ .
no U I
I T |
«1»J’—|
Omkn I —
1
1>
&
| 1 | Imakc [ @
In3w ]

Cxema JI3III
Knemma locneo.

«bnok. JI3UI 1» '
z—‘w
Knemma

«bnok. JI3II 2»

o
z

I

PucyHok W.3 — Jlornyeckas 3awmTa WwuH (J13LU)

Bitok. 30 (onep) -

DyHKIHs
& 30D

t

4

(130 Cpadar. 300 [15,18,23
,Lfal uma

Tn3w
&
t
—
TCUMH. JI3III 2
L&
t I Bro. JI31II 2
TCUrH.

[13]

O6pbIB

@ _J T300 Cuznan
No|( 111>
ITyck 30D | 6 |
no Ux>
or MT3
[ 6 | myexmts B—
PucyHok N.4 — 3awmTa ot obpbiBa ¢asbl (30D)

MNo|( 3Uo> ? & t @

|_| vy 3emis |l3,23|

TCuUrH

Brok. 033 (onep,

PucyHok U.5 — CurHanusauus OLI,HO(baBHOFO 3dMbIKaHUA Ha 3EMJIO
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| 2 |YC1<0peHMe MT3

[ 1 [nyexmT31

ITycxk MT3 |4,7 |

«Myck MT3»

[ 1 [nyexmr32

MT3-3

[ 1 [myecmT33

Tlycx JI3LI

ITycxk MT3
or JI3II

|

Bkn
—_—

Omkn

JHeiictBue .
3MH «ITyck 3amuThb

[ 8 ] nyex3mH

7
3IIT

30®

PucyHok U.6 — Pene «lMyck MT3» n ceetoanoa «Ilyck 3awuTbl»

il

| 7 | ITyck 31111

| 4 | ITyck 30D

no ITycxk 3I1IT
110 yTIIy

ITyck 3IIIT
1o yrit

— 20mc —

| 28 |En01< 31111 (omep)

[ 24 [Baox 31T or ABP

| 21 |FOTOBHOCTL pesepsa

o Lo >

|

3 |14,18,22

ITyck 3IIIT
1o Po6p

Tyex 30 | 6 |

"

7]

[2] eoo

| 14 | Otk
IMyck 31111

o 1o Pocp

PucyHok U.7 — 3awmTa ot notepu nutanus (3M0M)
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"}

[1] rmB
Iyck no U npu
Heucnp. TH
U< Bb1600 n}_mkai
no Umun _/_ Buoiepo cmynenu Kontpons
| }HﬂJ <Gormerverc T] 1
[9] Asmn 1
U< 1 t Heuncnp. TH | 29 |
no U2 nl j
U2TH & @
21 T'oroBHOCTH 1 t
pesepsa ' |7A| 3MH 14,22
IR I— TavH
U< Ilyck MT3
no U DyHKIL.
L BM &
Koméo. JE—
Uz mT3 .
U<
j o «bnok. 3MH»
oL
UsmMH 1—| BMH Y/
[ 9 [ Brox.3vH I
1>
| 1 | IMAX j
IBN. 3MH
PucyHok .8 — 3awmta MMHUManbHOro HanpsixkeHus (3MH)
Konrakt
ast. TH
. . 1 } H3
Knemma «ABromatr TH» — ABToMar TH| 3 |
F— HP
1
| 28 |En01<. 3MH (oniep) Biok. 3SMH | 8 |
DynKuis «3MH: pabora»
.
I
S T | «3MH: BbIBO»
D] | 7
L e
— [l
100mc — R

PucyHok 1.9 — 3awmnta MUHUManbHOro HanpsbkeHuns (3MH)
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Bnok. myr. 3am1. (onep)

Knemma «/lyrosas 3ammra»
[7,4

JlyroBast 3amuraj

&

t
|_|

20mc

L]

1> KonTpons
_/_ J13 1o Toky

"

Brn

(6mok. ATIB)

Imaxc

.
7

Omxn

JlyroBasi 3amura cm‘HAl 13 |

XX |Baok. TY (omep)>

PucyHok U.10 — lyroeas 3awmTa

Jlyrosasi 3ammra |15,23|

"}

| JIC «Otxmrounth»

Knemma «Otxi1. ot kimoya»

z—

1

20mc o— 1

"] |

Knemma «Otxi. mo TY»

z—

H

20mc 1

DyHKIMsA
AVB

Ksutup. TY *—
«I» o naexn —
) 7 —

«O»__nepexny

| 28 | Kowm. orkir. 1

| 28 | Kom. otk 6

PucyHok U.11 — KoMaHaHOe OTKoYeHne

«OTKN»

5

DyHKIHST
AVB

Paspewr. TY | 16 |

Komanz. otk 12,14,19,22]

Hewucrp. KB/KOl 13 |

Asap. omcn13,17,19,20,22,23,25|

pok [18,23,25]

[2] pmo =1 7 t
—
J 10c
[& ]
&
3 ]
1 _«1» D T [ @
S
Knemma PIIB T Q P ®
—
20mc @ — R
| 11 |KOMaH;L OTKIL +
v «Bkn»
1 ‘/
Dynxus
ASI’B OMO 2

PIIB2

[2s]

PI1IO

PIIB [ 2,8,17,19,20,23,25]

10c

Henenp KB/KO2] 13 |

PyicyHok /.12 — dopMupoBaHme curHanoB POK, aBapuitHOro oTktoueHust u HencnpasHocTn KB/KO
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Knemma «Apromar ITI» . Hp T
— ¢ . ~—

H3
I |
Knemma «Curnain 20mc
JIyrOBO# 3aIUThD» t
o N

[ 15 [ BxoxyPOB

ToroBHOCTH
pesepBa

21

8 | Curnan. neucnp. TH

3 |bmoxuposka JI3II 1

"

CurHan roToBH.
pesepsa

10c

| 3 |En01<14p031<a JI311 2

| 28 |BHcm. CHTHAI

[ 12 ] Henenp. kB/KOZ

| COoii muTaHus

| 12 |Heucnp. KB/KO

| 14 |3a;[ep)l<1<a OTKIL

| 17 |3a;[ep>|<1<a BKJL.

| 10 |[[yr. 3aIUTa CUTHAIL,

[ 1 ]curnan MT33

| 5 | 3emnst

| 4 | OGpsiB

Asromar LITT |17, 1 9|

«BHelLHsAa HeucnpaBHOCTL»

4

S T «CurHanuaaunsi»
— Q
R

«ABapUHOE OTKIYEHNE»
s|T

7
R .

? «ABapuUINHOE OTKITIOYEHNE»

| 12 | ABap. OTKIIL

| 30 | Copoc

| 14 |Cpa6aT. 3QLIHTHL

PucyHok W.13 — ABapuiiHasi n npeaynpeauTenibHas cUrHanmsaums

| 30 | Copoc

| 28 | Buok. ymp. (omnep)

| 11 | Komanz. otk

300

3ajiepkKa (mcn.l 13 |

«OTKIL»

DyHKIUSL
AVYB
t > I
Totkn max
R K
1
1 ||

Vmmynbe OTKJ'I.l 17 |

((CpaGaTbIBaH]/lC 3alIATBDY

7

[ 8] 3wmn

| 15 |OTKJ‘I. ¢ myckom YPOB

| 30 | C6poc

Cpa0. 3ar. | 13 |

PucyHok U.14 — ABTOMaTMKa ynpasfeHns BblktovaTeneMm — OTK/oYeHne
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1 OT](J'I.Cl'IyCKOI\1 14 |

4 | Cpabar. 30®

Y ckoperne MT3 .

ST
T a .

| 10 |[Iyronax 31T,

Knemma «Ocu.3am. Tp-pa» //
e — —la
20mc R

_/- Bxozna YPOB

_\|

H.

«YPOB»

;
ﬁ

Typos
— «CpabatsiBanne YPOB»

w
—

|

| 1 | Imakc
lypoB I
!
«1» I Iyck YPOB | 1 8,23'
Knemma «Bxox YPOB» t ’—l
g |_| Enoxponta YPOB Bxox YPOB | 13 |
20Mmc Y «BIIOKHPOBK: »

«YPOB: pabora»

7

=

«YPOB BbIBOI»

7

. ’—/_H_
Q
JIC «BsiBectt YPOB»

PucyHok U1.15 — YPOB

| 28 |Euom VPOB (omep)

JIC «BBectn YPOB»

Kuonka «YPOB»

.____\______l

z[o[o]w
o
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| JIC «BBectn»

Knemma «Bx1. 0T Km109a»

e ——————

Knemma «Bxir. mo TY»

z—

Paspem. TY

«O0» o Haexn.
«ly | Beezoa i

l\/

N
=
<
3]
P

=il

Komanpp! Bk ¢
" 17

L]

Ilepexn. j/'

Ksutnposa
Hue no TY

Bxn

I Omkn

Brn

e ——
L

KBUTHPOBaHHEM

Komanzsr Bk 6e3 17

Omxn

1

| 28 | Kowm. Bxil

| 23 | Bk or ABP

[ 25 [Bxn. BB or BHP

[19] amB

KBAUTHPOBaHUA

«AlB cpabotano»

PucyHok W.16 — ABTOMaTMKa ynpaB/ieHUs BblK/lloUYaTENEM — BKIIlOYEHME (Hauano)

[2] roo

Komane! BKIL. €
KBHTMpOBaHMeM

16

16 Komanset BiiI. 63
KBHTHPOBAHHUSI

& J‘/ﬂ_

1c

«Bkn.»

Bk

| 14 |I/Iymym>c OTKIL

| 12 | ABap. OTKIL.

I/

50mc

| 13 |ABTOMaT juiinl

| 30 | C6poc

28 | biok. BKI. (omep >

| Cooit nutanus

28 |Buok. ynp. (omep >

[12] pmB

TBkn

DyHKIHSA
AVB

TBKN.Makc

PucyHok U.17 — ABTOMaTHKa yrnpas/ieHusl Bblk/tovaTeneM — BKIOUYeHNE (OKOHYaHME)

>

[16]

3afepix. BKIL. | 13 |
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| 19 | Biok. AIIB (onep) ¢ uxc, 1

| 10 | Jlyr. 3ammTa (610k. AIIB)

| 22 | ITyck ABP
/N
30c

[2] pmo c| a—
12 ®

s~
~

| 1 [cpac.MT3-1
Vckopenne MT3-1

bnok. AIIB ¢ duxc. | 19 |

[ 4 | cpas. 300

[ 3 | cpas. i3
ATIIB mpn
BHEII OTKII. |
I
28 |Buenr otkm. 1 >
. ATIIB npu
. BHell. OTKJL. 11
| 28 |BHem. otk 11
AIIB npu
15 HECAHKI]. OTKJL.
|

7]
15 | nyex yroB

\

\;

|

31T

PucyHok VI_.18 — bnokunposka AlNB

[}
fnxém «AlB paGoTa»

V4
ST |
T _F : «AlB BbIBOA»
1 4
— | Je PR
100MC —R [ ! _N_

F

5mc

- 4
28 |Buok. Bk (omep. 1 H_{

| 13 |ABTOM'dT it s T t /
18 | B. ATIB ¢ ¢ Q * T 50 AlTB

JIOK. ¢ ukc, ; +

T g R TAnB o

PIIB 1| — QF—

"

«AlB 6noknpoBaHO»

|

JIC «BoiecTn ATIB» |
1/ '

|

|

|

|

i
PN

ABap. OTKIL.

1
o
osnok. ATIB
Brn
Bnok. ATIB (omep)
Omxn

¢ pukc.

18|

| 11 | Komauz. otk

Copoc ABP | 24 |

PucyHok .19 — ABTOMaTn4yeckoe NOBTOpHOE BKItoUeHme (AMB)
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| 14 |OTKJ‘IIO'-I€HI/I€

— 1}—07
200mc
C

| 12 | ABap. OTKIIL

Q Hecanku. oTkII. |1 8,23'

Q
[12| poB >—T— R
PucyHok 1.20 — ®opMupoBaHue npusHaka «HecaHKUMOHNMPOBAHHOE OTK/IHOUYEHNE»

WO\ Fres>Fuin

NO| Fres<Fuax

WO | Uas pes>Umin

NO|Uas pE3<Uma

«[0TOBHOCTH pe3epBa»

A

WO |Usc pes>Umiv

WO |Usc pe3<Uma

il

WO |Uc4 pes>Umiv

NO|Ucu pE3<Umax

NO| Uzres <Uzkonrte.

PucyHok M.21 — ®opMupoBaHue npusHaka «FOTOBHOCTb pE3ePBHOM0 MCTOYHMKA

[0TOBHOCTE pezepnal 7,8,13 |
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Buem. otk ¢

24 pasp. ABP
[ 8 3MH

|

300

PIIO

H

1/

10mc

L
=
ABP npu
|

am

10mc

ABP

Buixoo

FBro0
Omkn.

[24] Pawp. ABP

11

Komany. otk

| 23 | ITyck ABP ot 30d)

1/

10mc

|

Bxn. or ABP

«ABP Bkn.»
@

Tycx ABP [18,25,31]

—

ABP

«ABP cpaborano»

Buixoo
Bxoo ™~ S T / /
Omka. — Q
R .

E

Copoc

| 23 |Bnm<uposka ABP o611,

| 12 | ABap. oTKIL

TTyck ABP npu

PucyHok WN.22 — ABTOMaTu4yeckoe BktoveHne pesepsa (ABP) (Hayano)

ABP 1ipu 30D

KOMaH/I. OTKJI.

= L

1

[4] 300
[ 2 | cpa6.m13
[15] vroB

[ 15 | myex vPOB

Buem. otk ¢

24 6nok. ABP

ABP npu
HECAHKII. OTKJL.

| 20 | Hecankii. oTKII,

Im

i

2c

3emst

5 |

| 12 | ABap. OTKIL.

[14]

Otk

| 28 |Bn01<4 ABP (omep)

3U0
_l_j_/

1

fiyex ABP or300] 22 |

brnoxuposka ABP 06Lu.| 22 |

2 ITycx ABP npu
KOMaHJI. OTKJI.
[2] ok
19 AIIB
[ 19 | copoc ABP
[12] rmB

DyHKIUA
ABP

«bnox ABP»

7

Briox BHP

gLl
L] L] I_._R Q /:/ ||
:
} . 1 .
I
& .
.
| 2l (g
TasP+100 "Bl t
—

[ 24 | Pasp. aBP

PI1IO

7

TABP

@

.

[2]

PucyHok .23 — ABTOMaTu4eckoe BktoveHne pesepsa (ABP) (npogomkeHune)
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| 28 |En01< ABP (omep)

7]
||

DyHKIMsA
ABP

[}

«ABP: pabota»

[ e > o
JIC «BBectu ABP»
[ 1€ ameorn ABP» > t 1D
Knonka «<ABP» |—| C
100mc HR
JIC «BbiBecTn ABP»
ABP npu BH. oTKII. |
Brn
—_—
—
Omkn
1
ABP npu BH. otk 11
Brn

-

Omxn

“_{

«ABP: BBIX01»

’_|/ 7

Pazpemr. ABP|22,23|

bnox 3I1IT ot ABPl 7 |

Brerm. otk ¢
6mox. ABP

23

PucyHok U.24 — ABTOMaTuuyeckoe BKIoUeHne pesepsa (ABP) (OKOHYaHMeE)

Buem. otk ¢
pasp. ABP

22

Bxog «PlB CB»

t

PIIB CB

;
,
L1

[22] nyexaBp

t

-
1

10c¢c —|

i

20mc

| 12 | ABap. OTKIL

[28 ] nyexBHP

[12] e

-6

OuepenHoCTh
BHP

6-C

J—]
} 2
— Tnapan. sHp
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PucyHok U.25 — BoccTaHOBEHWE HOpPMaibHOro pexxuma nocne ABP
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| Touka nojki. pene 1
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PucyHok U1.26 — NporpaMMupyeMble pene
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Copoc
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«1»
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Touka moakn. CJ13

«2»
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t Pexum
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& ' «0» t i\

«In»

AKTHUBHBIH

YPOBEHb
Kiemma «Bxom 11» Bxoja 11 @ n
& . «O» i

«l»

PucyHok WU.27 — [NporpaMMupyemble CBETOANOAbI

DyHKums
Bxoa |

Tcpab. Bx.1

%

Tso3Bp. BX.1

T
| 25 PrB2
U

.
I 5 ABP exmwouenue
4__Komand. sxnwuenue
3 Komano. omkniouenue
2 Buew. cuznan.
1 Buew. omxnouenue

Tcpab. Bx.1

t :
%Taosap. Bx.1 1%

L0
Dynkuus
Bxoma 11 1
T
|25 PrB2
r

ABP sxniouenue
Komano. exnwouenue

Buew. cuznan.
Buew. omxnouenue

5
4
3 Komano. omkniouenue
2
1
0

PucyHok .28 — lNMporpaMmMupyemble BXoAbl

«3»

%4

Brem. oTkiroueHue)
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NO| IasImt3

no OHM Ia

BriBog OHM
[PU YCKOPCHUH

otH. UBC

NO| Is>Imt3-1

Brokuposka OHM
npu Hencnp. TH

cmynensb

Hanpae.

T

no OHM I

BeiBox OHM
NIPH YCKOPSHHN

otH. Uca

NO| IcsImts-i

Brnoxuposka OHM
npu Hencnp. TH

L~

1
] onMMT3-1] 1 |

cmyneHbs

Hanpaegu.

e

OHM Ic

BriBog OHM
[PU YCKOPCHUH

no

oTH. UAB

Biok. OHM

28 MT3-1 (omep)

Biiokuposka OHM
npu Heucnp. TH

cmynens

Hanpas.

| 8 |Hencnp, TH

T

PucyHok N.29 — OpraH HanpaBneHust MowHoctM MT3-1 (ans MT3-2 BbINOMHEHO aHAIOrMYHO)

Knemma
«Copoc»
7,4

t

o —

20mc

! J_/J_l_ 13,14,15,16,17,

Knonka «C6poc»

5mc \C6p°° 19,22.26,27

JIC «Copoc»

Tyck ABP J_ / ﬂ &

[ 12[priB
[25]prB cB

‘ 25 ‘ Otxn. CB npu BHP,

PucyHok 1.30 — Cébpoc curHanusauum

100 mc

PucyHok U.31 — Pa3benHeHne

89



blBA.656122.098 P2

MPUNOXXEHUE K
(cnpaBoYHOE)

MpuuMHbI cpabaTbiBaHMS YCTPOWCTBA Ha OTKJIIOYEHNE

Tabnuua K.1

NQ MprynHa cpabaTtbiBaHMS KpaTtkoe 0603HayeHune
1 | OTK0YEHME OT KIYa OTKNOYEHME OT KIIo4a
2 | OTKAo4eHre No KOMaHAe OT NIMHUK CBS3M OTtkntodenme no JIC
3 | OtkntoyeHune ot TY OTknoveHne ot TY
4 | MT3-1 MT3-1

5 | MT3-2 MT3-2

6 | MT3-3 MT3-3

7 | YckopeHune MT3-1 YckopeHue MT3-1
8 | YckopeHne MT3-2 YckopeHue MT3-2
9 | YckopeHune MT3-3 YckopeHue MT3-3
10 | 13W J13LU

11 | 3MH 3MH

12 | 3Mn 3Mn

13 | 300 300

14 | Qyrosas 3awmTa [yrosas 3awmTa

15 | OcH.3awW.Tp-pa OcH.3aw.Tp-pa

16 | Bxog YPOB Bxop YPOB

17 | OtkniouyeHune ot BXxoaa «Bxon 1» Bxop 1*

18 | OTknioyeHue ot Bxoaa «Bxoa 2» Bxop 2*

19 | OTknioyeHune oT BXxoaa «Bxoa 3» Bxop 3*

20 | OTknodeHne ot Bxoaa «Bxopa 4» Bxon 4*

21 | OTknodeHne ot BXxoaa «Bxop 5» Bxop 5*

22 | OTknodeHne ot BXxoaa «Bxop 6» Bxop 6*

23 | OTknodeHne ot BXxoaa «Bxop, 7» Bxon 7*

24 | OTkno4eHne ot BXxoaa «Bxop 8» Bxop, 8*

25 | OTknodeHne ot BXxoaa «Bxop 9» Bxon 9*

26 | OTknoYeHne ot BXxoaa «Bxop 10» Bxop 10*

27 | OTknodeHne ot BXxoaa «Bxop 11» Bxopg 11*

28 | HecaHKUMOHMPOBAHHOE OTK/OYEeHne HecaHKuU.0TKN.

* - HaANWUCb NPOrpaMMUPYET MNosb30BaTesb (B Tabnuue NpUBEAEHO 3HAUYEHUE MO YMOJTUYAHMIO»)

90




blBA.656122.098 P2

MPUNOXXEHWE 1
(cnpaBoyHoOE)

MpuUUMHbI cpabaTbiBaHWS YCTPOWCTBA Ha BKIIOUYEHME

Tabnuua J1.1
NO MpuynHa cpabaTbiBaHNS KpaTtkoe 0603Ha4yeHne
1 BkntoyeHune OT KoYya BkntoyeHne oT K/to4va
2 | BkaoyeHre no KoMaHAae oT IMHUK CBSI3N BkntoyeHwne no JIC
3 BkntoyeHne ot TY BkntoyeHne ot TY
4 BkntoyeHne ot AlB AlB
5 | Bknwouenuve ot ABP (ans pexuma «ABP-Bxog») ABP
6 | BkAwyeHve npy BOCCTAHOBAEHUN HOPManbHOMO pexunMa nocne ABP BHP
7 BkntoyeHune ot Bxoaa «Bxoa 1» Bxop 1*
8 | BknioyeHune ot BXoaa «Bxop 2» Bxop 2*
9 | BkntoyeHune ot BXxoaa «Bxop, 3» Bxopn 3*
10 | BknioyeHue ot BXxoaa «Bxop 4» Bxop 4*
11 | BknioyeHne ot BXxoga «Bxoa 5» Bxop 5*
12 | BkntoyeHne ot Bxoga «Bxop, 6» Bxop 6*
13 | BknioyeHne ot BXxoaa «Bxop, 7» Bxop 7*
14 | BknioyeHue ot BXxoaa «Bxop, 8» Bxop 8*
15 | BkntoyeHue ot Bxoga «Bxop, 9» Bxop 9*
16 | BknioyeHue ot Bxoga «Bxop 10» Bxop 10*
17 | BknwoyeHue oT Bxoaa «Bxoa 11» Bxop 11*
18 | HecaHKUMOHMpPOBaHHOE BKJOYEHUE HecaHKLU.BK/1.

* - HaANWUCb NPOrpaMMUpPYeT MNosb30BaTesb (B Tabnuue NpUBEAEHO 3HAUYEHUE MO YMOSTYAHMIO»)
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MPUNOXEHNE M
(cnpaBoYHOE)

TOYKM NOAKMHOYEHNA PEMMCTPATOPa COBLITUN

Tabnmua M.1

NQ OnuvcaHue
1 | Nyck MT3-1

2 | Nyck MT3-2

3 | CpabatbiBaHue MT3-1

4 | CpabatbiBaHne MT3-2

5 | Nyck MT3-3

6 | CpabatbiBaHMe MT3-3

7 | Nyck N3LU

8 | Bxog «bnokuposka J13LW 1»

9 [ CpabatbiBaHue J13LL

10 [ CpabatbiBaHue 300

11 | Bxog «bnokuposka J13LL 2»

12 [ Myck 300

13 | Myck TokoBbIX 3aWmnT (MT3, JI3LL), AEACTBYIOWIMX Ha OTK/IOYEHME
14 | Myck 3awmThbl (CBOAHLIN cUrHan)
15 | Bxoa «PIMO»

16 | lNMyck MT3 no HanpshKeHUo

17 | Btopoli Habop ycTaBok

18 | bnokuposka MT3-1 (onep.)

19 | bnokumposka 30® (onep.)

20 | bnokunposka YPOB (onep.)

21 | bnokuposka 3MH (onep.)

22 | bnokuposka MT3-2 (onep.)

23 | bnokuposka 3awumTbl oT 033 (onep.)
24 | bnokuposka AlB (onep.)

25 | bnokuposka MT3-3 (onep.)

26 | brnokupoBka BKIOYeHus (onep.)
27 | bnokuposka OHM MT3-1 (onep.)
28 | bnokuposka TY (onep.)

29 | bnokuposka J13LL (onep.)

30 | bnokuposka ABP (onep.)

31 | bnokuposka OHM MT3-2 (onep.)
32 | HeucnpaBHoctb TH (cBOAHbIV curHan)
33 | Nyck 3MH

34 | CpabatbiBaHne 3MH

35 | Pene «Pene 1»

36 | Pene «Pene 2»

37 | Pene «Pene 3»

38 | Pene «Pene 4»

39 | Cbpoc OT NIMHUN CBSI3M

40 [ Bxopg «PIB»

41 | YcnelwHoe TecTMpoBaHue

42 | Pene «ABapuiiHoe OTK/IIOYEHME
43 | Paspelwenne TY

44 [ OTKNKOYEHME OT JINHUM CBSA3U

45 | KoMaHaHoe OTKNKYeHUs

46 | Pene «CurHanusaums»

47 [ Bxog «OTkA04YeHue o1 TY»

48 [ Bxog «OTKAKOYEHME OT Kto4Ya»
49 | Bxog «[yrosas 3awmra»

50 | POK (pene dgukcaumm KoMaHabl «Bkaountb»)
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51 | C6oit nuTaHus

52 | Bxog «Cbpoc curHanusaunmn»

53 | AsTtomar LU oTknoveH

54 | Bxoa «CurHan oyroBov 3aliuThbi»

55 | Pene «Pene 5»

56 | Pene «Pene 6»

57 [ Pene «Pene 7»

58 | Pene «OTKNIOYNTL»

59 | Pene «Bknountb»

60 [ Pene «YPOB»

61 | Bxog «Bxopg YPOB»

62 | Bxopg «BkawyeHue oT Ko4va»

63 | KHonka «Cbpoc»

64 | Hannume HanpshkeHUs Ha cekumm

65 | Myck BHP

66 | briokupoBka 3MH (OT KHOMNKMW)

67 | bnokuposka ABP (0T KHOMKW)

68 | brnokuposka AlB (0T KHOMNKMK)

69 | Bnokuposka 3MH (cBoaHbIV cUrHan)

70 | MNyck 3awmTbl oT 033

71 | CpabatbiBaHue 3awmTbl oT 033

72 | HecaHKUMOHMPOBAHHOE OTKKYEHME

73 | Bxopg «OTKAKO4YEHME OT OCHOBHbIX 3alWMT TpaHcdopmaTopa»
74 | Pene «ABP Bkn.»

75 | BkayeHue oT NIMHUN CBA3M

76 | Bxopg «Bxoa 1» (C y4ETOM aKTMBHOIO YPOBHS)
77 | Bxop «Bxop 2» (C y4ETOM aKTMBHOIO YPOBHS)
78 | Bxog «Bxoa 3» (€ y4ETOM aKTMBHOMO YPOBHS)
79 | Bxop «Bxop 4» (C y4ETOM aKTUBHOIO YPOBHS)
80 | Bxoa «Bxoa 5» (€ y4ETOM aKTMBHOMO YPOBHS)
81 | Bxop «Bxoa 6» (€ y4ETOM aKTMBHOMO YPOBHS)
82 | Bxog «Bxog 7» (C y4ETOM aKTMBHOMO YPOBHS)
83 | Bxoa «Bxoa 8» (c y4ETOM aKTMBHOMO YPOBHS)
84 | Bxog «Bxog 9» (c y4ETOM aKTMBHOIO YPOBHS)
85 | Bxoa «Bxoa 10» (c y4ETOM aKTMBHOIO YPOBHS)
86 | Bxoa «Bxoa 11» (¢ y4ETOM aKTMBHOIO YPOBHS)
87 | OTkntoyeHue pesepsa npu BHP

88 | BknwoyeHue seoga npu BHP

89 | Bnokuposka AMB (cBogHbIM curHan)

90 | CpabatbiBaHue AlB

91 [ Bxop «BknwoyeHue o1 TY»

92 | bnokuposka YPOB (0T KHOMKM)

93 | CpabaTtblBaHWe AyroBoW 3aluThl

94 | 3apep)kKka BKITKYEHUS

95 | 3apepKka OTKIYEHUS

96 | brnokupoBka fyroeov 3awmThl (onep.)

97 | bnokuposka J13LL (0T KHOMKWM)

98 | Bnokuposka ABP (cBOAHLIN curHan)

99 | Bknwouenue ot ABP (o1 Bxoga)

100 | Myck 3MMM no yrny

101 | F'oTOBHOCTb pe3epsa

102 [ Nyck 3MMN (cBOAHBIN)

103 | CpabaTtbiBaHue 3M1M1

104 | Nyck 3M1MN no HanpaeBneHW0 MOLHOCTU

105 | YcnewHoe ABP

106 | bnokuposka 3[1M (onep.)

107 | bnokupoBka ynpasneHus (onep.)

108 | Het roToBHOCTM pe3epBa (OT BXx0Aa)
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109 | CocrtosiHme PI1B2

110 | ABToMaT TH oTK/tOo4eH

111 | HecaHKUMOHMPOBAHHOE BKJIIOYEHUE

112 | HencnpasHoctb TH: U2>

113 | Myck 3MH no Toky

114 | CBoi1 BBOA rotoB K paboTe B Ka4ecTBe OCHOBHOIo

115 | PasbeanHeHne

116 | Bxon «PIB CB»

117 | BeegeH naponb

118 | YcTaBku coxpaHeHbl

119 | HeT roToBHOCTM NpuBOAA

120 | CpabaTbiBaHue 3aluUThI

121 | HeycnewHoe BHP

122 | NMnoxoe kavyectBo GOOSE

123 | Owwubka Ethernet 1

124 | Owwunbka Ethernet 2

125 | bnokunposka /13 (GOOSE)

126 | BxogHou curdan YPOB (GOOSE)

127 | lN'otoBHOCTb pe3epBa (GOOSE)

128 | Bkntoyenue ot ABP (GOOSE)

94




blBA.656122.098 P2

MPUNOXXEHWE H
(obsi3aTenbHoE)

MHdopmMaums 06 obecneyeHnn COBMECTUMOCTM C YCTPOMCTBOM «Cupuyc-2-B»

[lns obecneyeHnss COBMECTMMOCTU C ycTponcTBaMun «Cupuyc-2-B» HeobxoaMMo 3aAaTh YCTaBKU B COOT-

BETCTBUM C Tabnuuen H.1.

BHuMaHwue! MpuBeaAeHHbIE HUXKE YCTaBKU He SIBMISIKOTCA YCTaBKaMM MO YMOJIYAHUIO U HE SIBNSIOTCS PeKo-

MEHAOBAHHbIMN YCTaBKaMW.

Tabnuua H.1 — YcraBku ana obecnedyeHnss COBMECTUMOCTU

Bxoapl Bxop 1 QyHKUNS BHeLw.oTK/1.

AKTUB.YpOBEHb «1»
TCPAE./ C 0,02
To3sp, C 0,00
YPOB BKJ1
AlNB OTKN
ABP OTKN
Nmsa 3awmTa LWuH

Bxon 2 DyHKUMS BHewu.curHan
AKTMB.YpOBEHb «1»

Bxon 3 DyHKUMS bnok.3MH
AKTUB.YpOBEHb «0»
Tcpas, C 0,02
Tso38P, C 0,00

Bxopn 4 QyHKUNSA bnok.AlB
AKTWNB.YpPOBEHb «1»
Tcpas, C 0,02
Tso38P, C 0,00

Bxog 5 DyHKUMSA BHew.oTK/1.
AKTMB.YpOBEHb «1»
Tcpas, C 0,02
Tso38P, C 0,00

Bxopn, 6 QyHKUMS bnok.ABP
AKTUB.YpOBEHb «0»
Tcpas, C 0,02
Tro38p, C 0,00

Bxog 7 PyHKUMS bnok.OHM1
AKTUB.YpOBEHb «1»
Tcpas, C 0,02
Tro38p, C 0,00

Bxon 8 PyHKUMS Bnok.OHM2
AKTUB.YpPOBEHb «1»
Tcpas, € 0,02
Tso38P, C 0,00
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MpoaomxkeHne Tabnuupl H.1

Bxop 9 QyHKUNS bnok.ABP

AKTMB.YpPOBEHb «1»

Tcpas, C 0,02

Tso38p, C 10,00
Bxon 10 OyHKUNS Bkn.ot ABP

AKTMB.YpOBEHb «1»

Tcpas, C 0,02

Ts038P, C 0,00

Nms Bkn.ot ABPT
Bxoa 11 OyHKUNS He noakn.

Pene Pene 3 Touka PIo

Tcpas, C 0,00

Ts038P, C 0,00

Pexxnm be3 dukcaumm
Pene 4 Touka PINB

Tcpas, C 0,00

To38p, C 0,00

Pexxum be3 dukcaumm
Pene 5 Touka OT1kn.CB BHP

Tcpas, C 0,00

038P, C 0,00

Pexxum be3 dmkcaumm
Pene 6 Touka Myck no U

Tcpas, C 0,00

038P, C 0,00

Pexxnm be3 dmkcaumm
Pene 7 Touka KoHTp.Uck

Tepas, C 0,00

038P, C 0,00

Pexxnm be3 dmkcaumm

YcTaBku Bbiklo4aTens YnpasneHue BKJ1
Pa3peweHue TY Bcerpa
SM02 OTKJ1
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