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Hacroswee pykoBOACTBO MO 3KClyaTaumm npeaHasHavyeHo Anst 03HaKOMJIEHUS C BO3MOXHOCTSMU, MPUH-
uMnamm paboTbl, KOHCTPYKUMEN M MpaBWiaMM 3KCMlyaTauuu, XpaHEHUsi, TPAHCMOPTMPOBAHWS WM YTUIM3aUMK
MUKPOMPOLIECCOPHbIX YCTPOUCTB 3awmnTbl «Cupnyc-2-C» n «Cupuyc-21-C».

Hacrosiee pyKoBOACTBO MO 3KCMyaTauMu pacrnpoCTpaHsSeTcs Ha MMKPOMPOLIECCOPHbIE YCTPOMCTBA 3a-
WmnTbl «Cnpuyc-2-C» n «Cnupuyc-21-C», UMeHyeMble B JasbHeWLeM — «yCTPONCTBa». B Tex MecTax pykoBOACTBa,
rae OnMUChbIBalOTCS pasnmumns mMexay «Cupnyc-2-C» n «Cupunyc-21-C», 3TW yCTPOMCTBA MMEHYIOTCA «YCTPOMCTBO
«Cupunyc-2-C»» 1 «ycTporcTBo «Cunpunyc-21-C»», COOTBETCTBEHHO.

Mpu akcnnyaTaumm yCTpoMCTBa, KpoMe TpeboBaHWIM AaHHOrO pPyKOBOACTBA MO 3KCnJlyaTaumu, Heobxoam-
MO cobnioaatb obwme TpeboBaHUs, YCTaHaBMBAEMbIE MHCTPYKUMSIMKM M MpaBuiaMy 3KCnlyaTaumn yCTpOMCTB
penenHom 3almThl U aBTOMaTUKM SHEPTrOCUCTEM.

K akcnnyaTaumMm MMKpOMpPOLIECCOPHbIX YCTPONCTB 3alMThbl A0OMYCKATCA Nvua, M3ydmBLUME HacTosiwee PO
M NpoLLeae NpoBepKY 3HaHWIM NpaBui TEXHUKM 6€30MacHOCTU M 3KCMlyaTaummn 31eKTPOyCTaHOBOK 3eKTpuYye-
CKUX CTaHUMA U NOACTaHLMM.

Mepen yCTaHOBKOM YCTPONCTBA PEKOMEHAYETCA NMPOU3BECTY MPOBEPKY €ro TEXHUUYECKUX XapaKTepUCTUK B
NabopaTopHBIX YCIOBUSIX.

BWHT 3a3eMnieHnst yCTpOWCTBa AO/MKEH ObITb COEAMHEH C KOHTYPOM 3a3eMsieHus NOACTaHUMWM MeAHbIM
NPOBOJIOM CEUEHNEM He MeHee 2 MM,

KaTeropuuecku 3anpeLlaeTcsi NOAKIHOYEHNE YCTPOMCTB C UCMOTHEHWEM MO HAaMPSHKEHWUIO OnepaTUBHOMO
nutanusa 24, 48 n 110 B NOCTOSHHOrO TOKa K OrepaTMBHOMY HanpsbkeHuio 220 B, Tak kak 3TO nNpuBOAUT K
BbIXOAY YCTPOMCTBA U3 CTPOSI.

KOHCTpyKUMSA YCTPONCTBa BbIMOSIHEHA MO MOAYBHOMY MPUHLIMMY, MO3BOSSKOWEMY MOCTaBASTb YCTPOM-
CTBa C pa3nMyHOM annapaTHoW KoHgUrypaumein. KoHdburypaums ycTpoicTea AomkHa obecneumsaThb BbINOHEHNE
yHKUMIN P3A KOHKPETHOIO NPUCOEAMHEHUS 1 COrNacoBbLIBaTLCS NMPU 0hOPMIEHMM 3aKa3a Ha MNOCTaBKY.

lMosiHoe Ha3BaHWe YCTPOWCTBA COCTOUT U3 CNIEAYIOLLMX SIEMEHTOB:
Ycrponcteo «Cupnyc-2-C-tA-nnnB-ss» nnn «Cnpunyc-21-C-5A-nnnB-ss», rae
«Cnpunyc-2-C» nnm «Cnpuyc-21-C» — pmpMeHHOe Ha3BaHWe YCTPOMCTBa,
tA — 1cnonHeHne yCTpoicTBa No HOMMHAILHOMY TOKY BTOPUYHON 06MOTKM TT:
5A — Ans HOMMHaNbLHOro Toka 5 A;
1A — ansg HoOMUHanNbHOro Toka 1 A;
NNNB — MCNONIHEHME YCTPOWCTBA MO HaNPsXKEHUIO OMepPaTMBHOMO ToKa:
24B — pns HanpshkeHnst NMTaHus 24 B NOCTOSIHHOMO TOKa;
48B — ansl HanpsbkeHust NuTaHns 48 B NOCTOSIHHOIO TOKa;
110B — pns HanpsbkeHnsi nuTaHus 110 B NOCTOSAHHOrO TOKa;
220B — ansa HanpsbkeHus nutaHus 220 B NOCTOSHHOIO MK NEpPeEMEHHOrO TOKa;
220B DC — anst HanpspkeHust nutaHns 220 B NoCTOSIHHOMO TOKa;
SS — UCMOJSIHEHNE YCTPOWUCTBA MO TPETbEMY UHTEPGENCY NMMHUM CBS3K:
N1 — ans ucnonHenus ¢ uHtTepdeincom RS485;
M3 — ans ucnonHeHus ¢ uHTepdeicom Ethernet no «eutoli nape» (100BASE-TX) 1 npoTokonomM obMeHa
Modbus TCP;
MN4-FX — ons ucnonHeHust ¢ AByMst onTudeckumn uHTepdelicamm Ethernet (100BASE-FX) 1 npoTokoiioM
obMeHa MK 61850;
MN4-TX — ana ncnonHeHus ¢ AByms uHTepdeiicamm Ethernet no «sutoit nape» (100BASE-TX) u npoto-
koniom obmMeHa MK 61850.

Mpumep 3anucy ycrpoinctea «Cupnyc-2-C» ¢ HanpshkeHWeM ornepaTMBHOro nutaHns 220 B, HOMUHANbHBIM
TokoM TT 5 A 1 gononHuTenbHbIM UHTepdeiicoM RS485 npu 3akase:

«MuKponpoLeccopHoe YCTPOUCTBO 3aluTbl «Cupnyc-2-C-5A-220B-U1»
TY 3433-002-54933521-2009».

Pepakuus ot 25 uionga 2018 r.
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CokpalLeHusl, UCnosnb3yeMble B TEKCTE:
ABP — aBTOMaTU4eckoe BK/IIOYEHUE pe3epBa;
ALN — aHanoro-undpoBoii NpeobpasoBaTerib;
BN — 610K NUTaHus;
XK — XnaKoKpUCTanIMYeckumi;
30® - 3awwuTa ot 06pbiBa Pas;
NMC — nHTerpasnbHast MMKpOCXeMa;
K3 — KOpOoTKOe 3aMblKaHUE;
KPY — koMMNnekTHOe pacrnpeaenuTenbHoe YCTPOMCTBO;
N3 — nornyeckas 3alumTa LWnH;
MT3 — MakcMMarnbHasi TOKOBas 3allUMTa;
O3Y — onepaTUBHOE 3aMNOMUHaloLLEE YCTPOUCTBO;
M3Y — NoCcTosiHHOE 3aMOMUHAIOLLIEE YCTPOWCTBO;
P3A — peneiHas 3aluMTa 1 aBTOMaTHKa;
PINB — pene nono)xxeHns BbIKHOYATENS — «BKHOYEHO»;
PO — pene nonoXxeHus BbIKAOYATENS — «OTKOUEHO»;
TT, UTT — n3MepuTenbHbIM TpaHcopMaTop ToKa;
YArB — 4yacToTHOE aBTOMaTMYeCcKoe NOBTOPHOE BKIIIOYEHUE;
YPOB — yCTPOWCTBO pe3epBMpPOBaHMsi OTKa30B BbIK/OYaTENS;
LY — WunHbl ynpaBneHus;
SHI1 — sHeproHesaBMc1Mas NamsTb.
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1 ONMUCAHUE N PABOTA

1.1 Ha3HauyeHue nspenus

1.1.1 YcTpoiCTBO NpeaHa3HayeHo Al BbINOSHEHMS (PYHKUMI peneliHoN 3aliMTbl, aBTOMATUKKM, YnpaB-
JIEHUS U CUrHanNM3auumM CEKLUMOHHOIO BbIKIToYaTens HarnpshkeHnem 3—35 kB.

YCTpOMCTBO yCTaHaBIMBAETCs B penienHbix otcekax KPY, KPYH u KCO, Ha naHensx v B wWkadax B peneu-
HbIX 3anax M MNyabTax YnpaBNeHUsl 3MEeKTPOCTaHUMA M NOoACTaHUMM 6-35 KkB. YCTpOMCTBO npeaHasHayeHo Anst
3alUMTbl BO3AYLUIHbIX M KabenbHbIX IMHWI, a Takke TpaHChOpMaTopoB, NPeobpa3oBaTeslbHbLIX arperaTtoB U T.4.

1.1.2 YcTponCcTBO ABNSIETC KOMOBUHMPOBAHHBLIM MUKPOMPOLIECCOPHBIM TEPMUHANOM pPeNeNHON 3alUmTbl U
aBTOMaTUKM.

MpuMeHeHne B YCTPOMCTBE MOAY/IbHON MYNLTUMNPOLIECCOPHOM apXMTeKTYpbl Hapsily C COBPEMEHHBLIMM
TEXHOMOrMSAMM MOBEPXHOCTHOrO MOHTa)ka 06ecneuymBaloT BbICOKYHD HAAEXHOCTb, 60bLIYIO BbIMUCIUTENBHYIO
MOLLUHOCTb M1 ObICTPOAEWCTBME, @ TAKKE BbICOKYID TOYHOCTb M3MEPEHUS SMEKTPUYECKUX BESIMYMH U BPEMEHHbIX
WMHTEpPBANIOB, YTO AAET BO3MOXHOCTb CHU3UTb CTYMNEHN CENEeKTUBHOCTU U NOBbICUTbL YYBCTBUTENBHOCTb TEPMUHa-
na.

1.1.3 PeanusoBaHHbIE B YCTPOMCTBE anropuUTMbl (DYHKLUMIA 3alUMTbl M aBTOMATUKK, @ TaKXKe CXeMbl MOA-
KJIIOUEHMS1 YCTPOMCTBA pa3paboTaHbl Mo TpeboBaHUSIM K OTEYECTBEHHbIM cucTeMaM P3A B cOTpyAHMYECTBE C
NpeacTaBUTENSIMA SHEPrOCUCTEM U MPOEKTHBLIX MHCTUTYTOB, YTO 06ecrneunBaeT COBMECTMMOCTb C annapaTypow,
BbINOSIHEHHOM Ha pa3fMYHON 3NEMEHTHON 6a3e, a Takke obneryaeT BHeAPEHME HOBOW TEXHWKM MPOEKTUPOBLL M-
KaM W 3KCrayaTaumMoHHOMY nepcoHany.

1.1.4 YCTpoMCTBO MOXET MPUMEHSTLCS AN 3alMThbl 3MIEMEHTOB pacrpeaenMTeNbHbIX CETEN Kak CaMo-
CTOsITE/IbHOE YCTPOMCTBO, TaK M COBMECTHO C ApPYrMMKM yCTpoWcTBamMm P3A (Hanpumep, AyroBOW 3alUmTOMN,
3alUMTON OT 0fHOMA3HbIX 3aMbIKaHUI Ha 3EMJIIO, 3aLUWUTOM LWKNH 1 T.4.).

1.1.5 YcTpoicTBO 0becrneunBaeT creaytoLme 3KCryaTaunMoHHbIE BO3MOXHOCTMU:

—  BbIMOSHEHNE DYHKLUMIA 3aLUUT, aBTOMATMKKN U yripaBieHusl, onpeaenenHbix My3 n MT3;

—  3ajaHue BHYTPeHHel KoHdurypauun (BBOA/BbIBOA 3alUMT M aBTOMATMKM, BbIGOp 3alUMTHBIX Xa-
paKTEPUCTUK U T.4.);

—  BBOA M XpaHeHWe yCTaBOK 3alUUT U aBTOMATUKK;

—  KOHTPO/b WM MHAMKALMIO MOMOXKEHUS! BbIKNOYATENS, @ Takke KOHTPOSb UCMPaBHOCTU €ro uenen
yrnpasfeHus;

—  onpegeneHne Buaa NoBpexaeHus npu cpabatbiBaHum MT3;

— nepepady napameTpoB aBapuu, BBOA U M3MEHEHWE YCTaBOK MO SINHUW CBSA3N;

—  HernpepbIBHbIA OMNEPaTUBHLIN KOHTPOSb paboTocrnocobHOCTM (CaMoaMarHoCTMKy) B TeUEHUE BCEro
BpeEMeHU paboTbl;

—  BNOKMPOBKY BCEX BLIXOAOB MPU HEUCMPABHOCTU YCTPOWCTBA AMS1 UCKOYEHUS NIOXKHBIX cpabaTbl-
BaHWI;

—  NOMyYeHWe AUCKPETHLIX CUIHaNOB YynpasneHns u 6M0KMPOBOK, BblAayy KOMaHA YynpasfeHus,
aBapuiiHON U NpeaynpeauTenbHOW CUMHAIU3aLUmMu;

—  ranbBaHW4ecKyto pa3Bs3Ky BCEX BXOAOB M BbIXOAOB, BKIOYAs NuUTaHue, Ans obecneyeHns BbICO-
KOW MOMEX03aLLMLLEHHOCTH;

—  BbICOKOE COMpOTMBIIEHWE U MPOYHOCTb M30N5AUMWM BXOAOB W BbIXOAOB OTHOCUTENIBHO KOopnyca U
Mexay coboi ans NOBbILEHUS YCTOMUYMBOCTY YCTPOWCTBA K MEPEHanpshKEHUSM, BO3HWUKAOLWMM
BO BTOPWUYHbIX Lensx KPY.

1.1.6 ®DYHKUMM 33LLUMTbI, BBINOSIHSEMbIE YCTPOWNCTBOM:

—  TpexcTyneHyaTasi MakcMMasibHasi TOKOBas 3almTta oT MexaydasHbiX MNOBPEXAEHWI C KOHTPOEM
ABYX Unn Tpex ¢asHbIX TOKOB;

—  aBTOMATMYeCcKWi BBOZ YCKOPEHUS NtobbIX cTyrneHein MT3 npu nto6oM BKIKOYEHUN BbIKOYATENS;

—  3awwuTa oT obpbiBa Pasbl;

—  JlorMyeckas 3alumTa LUKH;

—  BblAaya curHana nycka MT3 ans opraHu3aumum IorMYeckon 3almThl LWWH.

1.1.7 ®YHKUMM aBTOMATMKK, BbIMOSHAEMbIE YCTPOWCTBOM:

—  orfepauuu OTKIOYEHNS W BKJIIOYEHUS! BLIK/OYATENS MO BHELUHMM KOMaHAaM C 3alUMUTON OT MHO-
FOKpaTHbIX BKJIHOYEHWI BbIK/IHOUYATENS;
—  BO3MOXHOCTb MOAK/IOYEHNS BHELLIHMX 3aLUMT, HanpuMep, AyroBow;
—  ¢opmmpoBaHme curHana YPOB npu 0Tkasax CBOEro BbIK/IOYaTENS;
—  WCMOJIHEHNE BXOAHOro curHana YPOB npu 0TKasax HMKECTOSLLMX BbIKOUYaTENEN.
1.1.8 [ononHutenbHble cepBUCHbIE (DYHKUMK:
—  onpegeneHve Buaa NoBpexaeHus npy cpabatbiBaHnm MT3;
—  (uUKcaumsa TOKOB B MOMEHT aBapuu;
—  u3MepeHue BpeMeHu cpabaTbiBaHMS 3aLUMTbI U OTK/IIOMEHUS BbIK/OYaTeNs;
—  BCTPOEHHbIe Yacbl-KaneHaapb;
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—  BO3MOXHOCTb BCTPauBaHWs YCTPOMCTBa B CUCTEMY €AMHOrO TOYHOrO BPEMEHM CTaHLMWM WM NOA-
CTaHumuu;
—  M3MepeHue TeKyLmX ha3HbIX TOKOB;
—  [ONOJSHUTENbHbIE Pene 1 CBETOAMOAbI C yHKUMEN, 3a4aHHON NoNb30BaTeNeM;
—  umdposoi ocumnnorpad;
—  perucrpaTop CobbITUiA.
1.1.9 YCTpONCTBO NpOM3BOAMT M3MEPEHWUE DNEKTPUYECKMX MAapPaMETPOB BXOAHbLIX aHANOroBbIX CUrHANOB
(asHbIx TOKOB I, I5 I a TakKe BblMUC/IEHME TOKa 06paTHONM NOCNea0BaTeNbHOCTN Lo,
Mpy OTCYTCTBUM U3MEPUTENBHOMO TpaHcchopMaTopa Toka B ase B Tok a3kl B paccumtbiBaeTcst no dop-
Myne

I,=—1,-1. (1)

Mpn N3MEpEHNsX OCYLLECTBASIETCA KOMMEHCALMSI anepuoanMYecKon COCTaBNAIOLLIEN, a Takke dUNbTpaums
BbICLUMX FrAapMOHMK BXOAHbIX CUIrHaMoB. [N CpaBHEHWUS C yCTaBKaMu 3alUMT UCMOSb3YETCS TONbKO AEMCTBYIOLLEE
3HayeHMe NepBON rapMOHUKN BXOHbIX CUrHAsIoB.

[na yCcTpaHeHWs CyLLeCTBEHHOrO M3MEHeHWs ToKa cpabaTbiBaHUS 3alUMTbl NPU HACbIWEHUM NepPBUYHbLIX
TpaHchopMaTopOB TOKa B YCTPONCTBE NpeayCMOTPEHO BOCCTAHOB/IEHME CMHYCOMAANbHOW (POPMbl TOKa BNIOTb A0
50% norpetwHocTn TT.

1.1.10 2nemeHTHasa 6a3a BXOAHbIX M BbIXOAHbIX Lernen o6ecne4ynBaeT COBMECTUMOCTb YCTPOMCTBA C Jto-
6bIMM YCTPOWCTBaMM 3alLMThbl U aBTOMATUKK pa3HbIX NPOM3BOAUTENEN — 3NIEKTPOMEXAHNYECKUMU, SNTEKTPOHHBLIMU,
MUKPOMPOLIECCOPHBLIMU, @ TaKXXe COMpsiXKEHWE CO CTaHAAPTHbLIMU KaHaNlaMmn TeNleMeXaHUKN.

1.1.11 YcTpoiACTBO MMEET KaHabl CBS3V s Nepeaayn Ha KOMMbIOTEP AaHHbIX aBapUMHBIX OTKITHOYEHMN,
MPOCMOTPa M W3MEHEHWsl YCTaBOK, KOHTPOMS TEKYLLEro COCTOSIHUSI YCTPOMCTBA, @ TakXkKe AMCTaHLUMOHHOro
yrpaB/ieHUs BbIKNOYATENEM.

1.1.12 YCTpoiCTBO MOXET MOCTABAATLCA CAaMOCTOSTENbHO A/ MCMOSIb30BaHMsl Ha AEUCTBYOWMX 06beK-
Tax Mpu MX MOAEPHMU3ALMM WM PEKOHCTPYKUMM. KpoMe TOro, YCTPOMCTBO MOXET BXOAMTb B KOMIJIEKTHbIE
NOCTaBKM MpU KanuTanbHOM CTPOMTENLCTBE 3M1EKTPOSHEPreTUYECKMX OOBEKTOB.

1.1.13 YcTpoicTBa M3roTaBnMBalOTCS B KIMMaTMyeckoM wucnonHenmn YXJ13.1 no TOCT 15543.1 wm
rOCT 15150:

—  BepxHee paboyee 3Ha4YeHWe TeMMNepaTypbl OKPYXXatoLwero Bo3ayxa npu akcnayatauum +55°C;

—  HWXHee paboyee 3Ha4yeHWe TemnepaTypbl OKPYXKaloWero Bo3dyxa Mpu 3KCrayaTaumm MUHYC
20°C;

—  HWXHee npefenbHoe paboyee 3HaYyeHMe TeMnepaTypbl OKPYXXKAKOLLEro BO34yxa Mpu 3KCnyarta-
unn MuHyc 40°C (npu cHMXeHun TemnepaTypbl HUXe MUHYC 20°C OCHOBHblE (PYHKUMM 3aLUMTbI
COXPaHSOTCSl, HO MH(OPMauMsl, oTobpaxxaeMast Ha XUAKOKPUCTAN/IMYECKOM MHAMKATOPe, CTaHO-
BMTCS HEYNTAEMOW);

—  OTHOocuTesNbHas BRaXxHOCTb Npu +25°C — go 98%.

1.1.14 HoMuHanbHble paboune 3HAYEHUS MEXAHWUYECKUX BHELIHMX BO3AEWCTBYIOLWMX (DaKTOpoB — Mo
FOCT 17516.1 gnsa rpynnbl MEXaHUYECKOro UCNosHeHna M7:

—  CWHycoupaanbHas Bubpauust B AuanasoHe 4acrtoT ot 0,5 ao 100 My ¢ aMnauTymon ycKopeHus
10 m/c? (1g), cTeneHb xectkoctn 10a;

—  yAapbl MHOrOKpaTHOrO [eiCTBUS C MUKOBLIM yAapHbIM yckopeHueM 30 M/c? (39) U AnMTenbHo-
CTblo AeincTBus ot 2 10 20 Mc, cTeneHb XecTkoctu 1.

1.1.15 YcTpoiicTBO NpeaHasHa4eHo s 3KCrayaTaummn B Crieayomx YCIoBUSIX:

—  BbICOTa Haj ypoBHEM Mopst He 6onee 2000 M, NpyU MCMNONb30BaHUM Ha 60MbLLEN BbICOTE HEOBXO-
AMMO MCNOMb30BaTb MOMPaBOYHbIN KOI(PMULMEHT, YUMTBLIBAIOLWMIN CHUDKEHUE 3SNEKTPUYECKON
NPOYHOCTM M3onaumum, cornacHo MOCT 15150;

—  OKpy>alollas cpefa — HEB3PbIBOOMAcHasl, He coaepykallasi TOKONPOBOAALLEN MblfM, arpecCUBHBIX
NnapoB W rasos, paspyLlaloLwmx N30aAUMI0 U MeTansbl;

—  MECTO YCTQHOBKM AOSHKHO OblTb 3alUMLUEHO OT MonagaHusi 6pbi3r, BoAbl, Maces, 3MynbCuiA, a
TaKKe OT NPSAMOro BO3AENCTBUSA CONTHEYHON paavaLmu.

1.2 TexHuueckne xapakTepucTukn

1.2.1 OcHOBHble NapamMeTpbl U pa3Mepbl
1.2.1.1 MuTaHWe yCTpoCTBa OCYLLECTBNSETCA OT UCTOYHUKA nepemeHHoro (ot 45 1o 55 i), nocTosiHHO-
ro WIM BbINPSIMIEHHOIO TOKA HanpsbkeHneMm 24, 48, 110 wnm 220 B B 3aBMCMMOCTM OT UCMOSIHEHWS. Pabouwnii
AVana3oH OTKIOHEHUS! HanpsbkeHusl nutanns — +10/-20%.
1.2.1.2 MouwHocTb, NoTpebnsemast yCTPOMCTBOM OT UCTOYHMKA OMNEpPaTVBHOIO NOCTOSIHHOMO TOKa':
B AEXYPHOM pexumMe:
—  He 6onee 7 BT ang ucnonHennii N1 n U3;
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—  He 6onee 15 BT ang ucnonHenuit N4-TX n U4-FX;
B pexuMe cpabaTbiBaHWs 3aLUMT:
—  He 6onee 15 BT ana ucnonHenuin N1 n U3;
—  He 6onee 25 BT ana ucnonHeHuin M4-TX n N4-FX.
1.2.1.3 TabapuTHble pa3Mepbl YCTPONCTBA He npeBbiwatoT 305x190x215 MM.
1.2.1.4 Macca ycTpoiicTBa 6€3 ynakoBKM He NpeBbILaeT 7 Kr.

1.2.2 XapakTepuctuku
1.3.2.1 XapaKTepuCTuKK YCTPOWCTBA YKa3aHbl B Tabnumue 1.

Tabnmua 1
HanmeHoBaHWe napameTpa 3Ha4eHune
1 BxoAaHble aHanoroBble cUrHanbl:
YyacToTa rnepeMeHHoro Toka, 'y 45 - 55
UYNCO BXOAOB MO TOKY 3
HOMWHanNbHbIV ToK a3 (I, I 1), A (ucnonHeHue 1 A) 1
(ucnonHeHue 5 A) 5
MaKCMMaJlbHbIA KOHTPONMPYEMbIN AMana3oH TOKoB B dasax, A
(ucnonHeHue 1 A) 0,01 -40
(ucnonHeHue 5 A) 0,05 - 200
pabouuii AnanasoH ToKoB B daszax, A
(ucnonHeHue 1 A) 0,2-40
(ucnonHeHue 5 A) 1,0 - 200
NOrpeLwHOCTb n3MepeHns dasHbix TOKoB npu Yactote 50 'y, He 6onee:
OCHOBHasi OTHOCUTENbHAsS MOrpewwHOCTb Npu Toke = 0,2X Iyon, % 3
abcontoTHaa NorpewwHoCcTb Npy Toke < 0,2X Iyom, A 0,03
TepMMYeckasi CTOMKOCTb TOKOBbLIX Lienei, A, He MeHee:
AnnTENbHO (ucnonHeHue 1 A) 3
(ucnonHeHue 5 A) 15
KpaTKOBPEMEHHO (2 ¢) (ucnonHeHue 1 A) 40
(ucnonHeHue 5 A) 200
noTpebnsiemMast MOLHOCTb BXOAHBIX M3MEPUTENbHLIX Lienei hasHbiX TOKOB B HOMMUHAbHOM
pexume, BA, He bonee: 0,1
2 BxopnHble anckpeTHble cnrHanbl (24/48/110/220 B)
4YNCNO BXOAOB 34
BXOAHOM TOK, MA, He 6onee 10
HanpshkeHue HafeXXHoro cpabatbiBaHusl, B (ucnonHeHune 24 B) 17-28
(ucnonHeHue 48 B) 34-56
(ucnonHenue 110 B) 80-132
(ucnonHenue 220 B) 160-264
(ucnonHenme 220 B DC) 170-264
HanpshKeHWe HaaeXHOoro HecpabaTtbiBaHus, B (ucnonHeHune 24 B) 0-15
(ucnonHeHue 48 B) 0-30
(ucnonHenme 110 B) 0-72
(ucnonHenme 220 B) 0-145
(ucnonHenme 220 B DC) 0-158
HanpsbkeHue Bo3BpaTa, B (ucnonHeHune 24 B) 13-15
(ucnonHeHue 48 B) 26-30
(ucnonHenme 110 B) 65-75
(ucnonHeHme 220 B) 130-140
(ucnonHenme 220 B DC) 140-150
ONNTENBHOCTb CUIHaNa, Mc, He MeHee 30
3 BbIxOOHblE ANCKPETHBIE CUHALI ynpasneHus (220 B)
KONMYECTBO BbIXOAHbIX CUrHaNoB (rpynmn KOHTaKTOB) 12 (21)
KOMMYTMPYEMOE HanpshKeHne NepeMeHHOro UM NOCTOSIHHOMO Toka, B, He bonee 300
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HanmeHoBaHWe napameTpa 3HaveHne
KOMMyTaUMOHHas CrOCOBHOCTb KOHTAKTOB Ha 3aMblkaHWe Npy akTUBHO-UHAYKTUBHOM
Harpyske C NocTosiHHOM BpeMeHu L/R = 50 mc, c:

6A ANnTeNbHO
10A 1
15A 0,3
30A 0,2

40 A 0,03

KOMMYTUPYEMbIN MOCTOSIHHBIN TOK 3aMblKaHWsl/pa3MblKaHWsl MPU akTUBHO-MHAYKTUBHOM
Harpyske c nocTtosiHHoN BpeMenu L/R = 50 Mmc, A, He bonee

pene «OTKk.», «Bkn.» n «YPOB» 6/0,5
ocTasnbHble pene 6/0,25
KOMMYTUPYEMbIN NePeEMEHHBIN TOK 3aMbIKaHWS/pa3MblkaHNS MPY aKTUBHO-UHAYKTUBHOM
Harpy3ke C NocTosiHHoM BpeMeHm L/R = 50 Mc, A, He bonee 6/6

1.2.2.2 [ononHuTenbHas NOrpewwHoCcTb M3MepPEHUsl TOKOB, @ TakXke AOMOSIHMTENbHAs NOrpeLIHOCTb cpa-
6aTbiBaHUS 6110Ka NpU M3MEHEHUM TEMMEPATYPbl OKPYXKaloLlel cpeabl B paboyeM Avana3oHe He npeBbillaeT 1%
Ha kaxable 10°C oTHocuTensHo 20°C.
1.2.2.3 [dononHutenbHas NOrpewwHoCTb U3MepeHUss TOKOB M cpabaTbiBaHUsl 65i0ka NpyU M3MEHEHUU 4a-
CTOTbl BXOAHbIX CUrHanoB B Anana3oHe oT 45 Ao 55 'y He npeBbllwaeT 2% Ha kaxapii 1 'y oTHocuTenbHo 50 Iy,
1.2.2.4 YcTpoicTBo He cpabaTbiBAET JIOXKHO U HE MOBPEXAAETCS:
—  MpW CHATUM 1 NodaYye OnepaTMBHOMO TOKa, a TakxkKe Mpu nepepbiBax NUTaHUS Niobon ANUTeNbHO-
CTK1 C nocneayoLmMM BOCCTaHOB/IEHNEM;
—  MpW nofaye HanpsKeHUs onepaTMBHOMO NMOCTOSIHHOMO TOKa 06paTHOM NONSIPHOCTY;
—  MpW 3aMblKaHWX Ha 3eMNIO Lienei onepaTnBHOMO TOKa.
1.2.2.5 YcrpoinctBo obecrneunBaeT XpaHeHWe NapaMeTpoB HACTPOMKN U KOHUIrypaLmmn 3aluuT U aBToMa-
TukM (YCTaBOK) B TeUEHME BCEro Cpoka Cnybbl BHE 3aBMCMMOCTU OT HalMuMs NUTAIOWEro HanpsbkeHus. Xoa
4yacoB M 3aMKCUPOBaAHHbIE AaHHbIE B MAMSATM COXPaHSIOTCS NpY NponagaHny onepaTMBHOIO NUTaHUS! Ha BpeMsl
[0 HECKOSbKUX NET.
1.2.2.6 YcTpoicTBO BbINOMHAET PYHKUMM 3alUMThl CO CpabaTbiBAaHWMEM BbIXOAHBLIX pene npu NosHOM Npo-
nagaHnyM onepaTUBHONO NUTaHWS OT HOMUHANbHOIO 3HAYEHUS:
— 0,6 ¢ anga ucnonHeHus 220 B;
— 0,2 ¢ anga ucnonHerus 110 B;
— 0,05 c ana ucrnonHexunin 24 B n 48 B.
1.2.2.7 BpeMsi rOTOBHOCTM YCTPOWCTBa K paboTe nocsie nojayv onepaTMBHOrO Toka He MpPeBbILLAET:
— 0,5 c ans ucnonHennit 110 B n 220 B;
— 0,8 c pns ncnonHenuit 24 B n 48 B.
1.2.2.8 HapaboTka Ha 0TKa3 ycTpoiicTBa coctaBnser 125000 yacos.
1.2.2.9 YcTpoicTBO COOTBETCTBYET MCMonHeHno IP52 no nuuesoi naHenn u IP20 no octanbHbIM B COOT-
BeTcTBUM ¢ TOCT 14254 (M3K 70-1, EN 60529), KpoMe KIeMM MOAKOYEHUS] TOKOBbIX LiENeN.
1.2.2.10 SneKkTpuyeckoe CONPOTMBAEHWE U30MSILUMM MEXAY HE3ABUCUMBIMU 3MIEKTPUYECKMMI LiensiMu u
MeXay 3TUMM LiensiMmn 1 KOprycoM B XONOAHOM COCTOSIHUM COCTaB/IsIET:
—  He MeHee 100 MOM B HOpMarsibHbIX KIIMMaTUYECKUX YCI0BUSIX;
—  He MeHee 1 MOM npy MOBBILLIEHHON BAXXHOCTU (OTHOCUTESNIbHAs! BNaKHOCTb — 98%).
HopManbHbIMK KNMMaTUYECKUMW YCTTOBUSIMW CHUTAIOTCS:
—  TeMmnepaTypa oKpyxatowero so3ayxa — (25+10)°C;
—  OTHOCUTENbHas BMaXHOCTb — OT 45 10 80%;
— aTtMocdepHoe gasneHne — ot 630 go 800 MM pT. CT.
1.2.2.11 2neKTpuyeckas n3onauus Mexay He3aBMCUMbIMU INEKTPUYECKMMIN LENSIMU N MeXAay 3TUMK Le-
NsIMM N KOPNYCOM B XOJIOAHOM COCTOSIHUM MpWU HOPMasbHbIX KNnMaTudeckmnx ycnosmsx (n.1.2.2.10) 6e3 npobos u
nepeKkpbITUS BblAEPXXUBAET:
—  WCMbITaTENbHOE HaMpsHKEHWE NMEPEMEHHOMO Toka 2 KB (aeincTBylollee 3HaveHne) yactoton 50 My
B TeyeHune 1 MuH;
—  UMMyNbCHOE UCNblTaTeNbHOE HanpskeHue (Mo TpU UMNyibca NONOXKUTENbHBIX U OTpULATENbHbIX)
C aMnMTYIoM [0 5 KB, AnUTenbHOCTLIO nepeaHero ppoHTa 1,2 MKC, ASIMTENBHOCTBIO UMMY/bCA
50 MKC 1 nepnoaoM cnegoBaHNs UMMNYNbCOB — 5 C.
1.2.2.12 Ycrpoicteo cootBeTcTByeT TpeboBaHusaM MTOCT P 51317.6.5-2006 no MOMEXOYCTOMYMBOCTU U
BbIMOSHSET CBOM (PYHKLMW NPV BO3AENCTBMM MOMEX C NapaMeTpamu, NpuBeAEHHbIMK B Tabnuue 2.
1.2.2.13 YCTpOWCTBO  COOTBETCTBYET  TpebOBaHMAM MO  MOMEXO3SMUCCMM,  MPUBEAEHHLIM B
MOCT P 51317.6.4-2009.
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Tabnuua 2
< < a
5 b § =
e Qs s
Bua nomexu 5 E rOCT, MoK E =z MNpuMeydaHue
G ¢ CE
>
S
MNoBTOpstoLLMECs 3aTyxaloLne Kone- 3 |IFOCT P 51317.4.12-99 A 2,5 kB — npoBoa-3emns
6aHus yactotor ot 0,1 go 1,0 Ml'u M3K 61000-4-12-95 1,0 kB — nposoa-nposof
HaHocekyHAHblE UMMYNbCHbIE MOMEXU 4 |TOCT P 51317.4.4-99 A 4 kB — nuTtaHue
M>3K 61000-4-4-95 2 KB — ocTanbHble Lenu
DneKTpocTaTUyecKne noMexu 3 |IOCT P 51317.4.2-99 A 8 KB — BO3AYLLUHbIN
M3K 61000-4-2-95 6 KB — KOHTAKTHbIV
MarHuTHOE Mosie NPOMbILLINEHHOM 5 |IOCT P 50648-94 A 100 A/M — NOCTOSIHHO
4acToThl M>K 1000-4-8-93 1000 A/M — KpaTKOBPEMEHHO
PagnoyacTtoTHOe aneKTpoMarHMTHoe 3 |IFOCT P 51317.4.3-99 A oT 26 go 1000 MIy
none M3K 61000-4-3-96 10 B/m
MWKPOCEKYHAHbIE MMMYNbCbI 60MbLLION 4 |TOCT P 51317.4.5-99 A 4 kB
dHeprum M3K 61000-4-5-95
KOHAYKTUBHbIE HN3KOYACTOTHbIE 3 |IFOCT P 51317.4.6-99 A 10B
noMexwu M3K 61000-4-6-96 140 pb
NMnynbcHoe MarHUTHOE none 4 |TOCT P 50649-94 A 8/20 Mkc
M3K 1000-4-9-93 +300 A/m
3aTyxatollee konebaTenbHoe 5 |TOCT P 50652-94 A 100 kI'y
MarHUTHoe none M>K 1000-4-10-93 +100 A/M

1.2.3 MakcumanbHas TokoBas 3awmTa (MT3)

1.2.3.1 MT3 MoXeT MMeTb 3 CTyrneHu: nepeasi, MT3-1 (TokoBas 0TceYka), C He3aBMCMMOIN BPEMSITOKOBOM
XapakTepuctukon, Btopasi, MT3-2, n Tpetbs, MT3-3, — C 3aBUCUMbIMU WN HE3aBUCUMbIMU BPEMSITOKOBbLIMU
XapakTepuctTkamu. Tun 3aBUCMMOCTN TOK-BPeMS cTyneHen MT3-2 n MT3-3 3a4aeTcs C MOMOLLbIO YCTaBOK.

1.2.3.2 KonnuectBo cryneHeit MT3 3apaeTcst € noMoLlbto ycTaBok. CTyneHb MT3-3 MoXeT paboTaTth Ha
OTK/IIOYEHNE UMW TOSBKO Ha CUrHanM3aumio.

1.2.3.3 CryneHb MT3-1 MOXeT 6biTb 3aNporpaMMMpOBaHa Kak YCKOpsoLlasi 0Tcevka, npu 3TOM oHa by-
[T BBOAUTLCS B paboTy TONBKO Ha 1 C Mocne BKIOYEHNS BbIK/OYATENs.

1.2.3.4 Bce cTyneHM C HE3aBUCMMOW BPEMSITOKOBOM XapaKTepUCTUKOM (DYHKLUMOHANBHO WAEHTUYHBLI U
UMEIOT XapaKTEPUCTUKM, YKa3aHHbIe B Tabnumue 3.

1.2.3.5 [Ons ctyneHeit MT3-2 1 MT3-3 Bo3MOXXeH BbI6Op OAHOM M3 6 XapaKkTepUCTUK TOK-BpeMS:

1. He3aBucMMasa xapakTepuctuka. Bpems BblAep)KKW onpefenseTcsl HabpaHHbIM 3HayeHUeM BpeMeHU
ycTaBku 7Tycr

2. HopmanbHO nHeepcHas xapaktepuctuka (no M3K 255-4), nokasaHHast Ha pucyHke E.1

0’14XTYCT
t= c (2)
(1/Iyer % -1 el

3. CnnbHO MHBepcHas xapaktepuctuka (no MIK 255-4), nokasaHHas Ha pucyHke E.2

. ]3’5XTYCT [C]

= (3)
(I/1yer)-1
4, YpesBbluailHO MHBEpPCHas XapakTepuctuka (no M3K 255-4), nokasaHHas Ha pucyHke E.3
80 x T,
- Sver [ ] (4)
(1 / Tycr ) —1
5. KpyTas (tuna pene PTB-I), noka3aHHas Ha pucyHke E.4
1
t 3 + TYCT [C] (5)

B 30x(I/Iycr 1)

10
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6. MNonoras (Tuna pene PTB-IV), nokasaHHas Ha pucyHke E.5
1

. ZOX((I/IYCT —1)/6

roe t— oTpabaTbiBaeMasi Bblaep)Kka BpeMeHH,
I— BXoAHOW TOK,
Iycr— yCTaBKa no TOKY,
Tycr— YCTaBKa Nno BPEMEHW.
1.2.3.6 BblaepkKa BpPEMEHM Ha HayanbHOM y4acTKe 3aBUCUMbIX BPEMSTOKOBbIX XapakKTEPUCTMK OrpaHu-
ymBaeTcs Ha yposHe 100 c.

)],8 +TYCT [C] (6)

Tabnvua 3
HanmeHoBaHWe napameTpa 3HayeHue
1 [nanasoH ycTaBoOK Mo TOKy, A:

LS NepBOW CTyMNeHM (ucnonHeHne 1 A) 0,40 — 40,00
(ucnonHeHue 5 A) 2,00 - 200,00
[NS1 BTOPOW CTYNeHM (ucnonHeHune 1 A) 0,20 - 40,00
(ucnonHeHue 5 A) 1,00 — 200,00

LNs TpeTben CTyneHu (ucnonHexue 1 A) 0,1 - 20,00

(ucnonHeHue 5 A) 0,40 — 100,00
2 [vanasoH yCTaBOK MO BPEMEHW, C:

L5 NepBOW CTYMNeHM 0— 10,00
L5 BTOPOW CTYNeHM 0,10 — 20,00
[NSt TPETbEN CTYNEHU 0,20 — 99,99
3 AWNCKpPEeTHOCTb YCTaBOK:
no Toky, A 0,01
Nno BpeMeHU, C 0,01
4 OcHOBHasi NOrpeLHOCTb CpabaTbiBaHUS:
no TOKy, OT ycTasku, % +5
Mo BpeMeHu AN HE3aBUCUMbIX XapaKTepUCTUK:
Bblaep>kka 6onee 1 ¢, ot ycraeku, % +3
BblAep)xKka MeHee 1 ¢, MC +25
3aBUCMMBbIX XapaKTEPUCTUK, OT ycTaBku, % +7
5  KoadduumeHT Bo3BpaTa no Toky 0,95 —0,92
6 Bpems Bo3BpaTa, MC, He bosnee 50

1.2.3.7 YckopeHnue MT3.

YckopeHnue ctyneHein MT3-1, MT3-2 u MT3-3 BBoAUTCS aBTOMaTUJecku Ha BpeMst ( Tyaop + 1 C) Npu Nto-
6bIX BK/HOUYEHMSIX BblKStoYaTens. Beoa yckopeHus ntobol CTyneHn MOXKET 6biTb OTK/IHOUEH YCTaBKaMMu.

Bblaepxka BpeMeHU yckopeHuss MT3 oauHakoBa [Anst BCEX CTYMNeHen W 3apaeTcs YCTaBKon Tycop ECNU
ans cTyneHeir MT3 3adaHa ycTaBka MO BPEMEHW MeHee 3HaYeHUst 7Tycop, TO NMPU YCKOpeHun MT3 3aaaHHast
BblAEP)KKa COXpaHsIeTCA (AEMNCTBYET MeHblUasi yCTaBka). B cnyyae 3a1aHns 3aBUCMMbIX XapakTepucTuk MT3-2 nnm
MT3-3 Ha BpeMsl YCKOPEHWSI OHM NEPEBOASATCS B PEXXMUM C HE3aBUCUMOWN BPEMSTOKOBOW XapaKTEPUCTUKON.

1.2.4 3awuta ot obpbiBa a3l nuTatowero dugepa (300)
1.2.4.1 30® peanusyeTcs METOAOM pacyeTa COOTHOLLEHUS TOKOB 0BpaTHOM MocneaoBaTeNlbHOCTU I U
NpsIMOM NOCNEA0BATENBHOCTM [;, pacCcuMTaHHbIX No dopMyam:

j120 - 120
:IA+IB~e +1.-e

I, 5 %
I,+1,-e/+1.-¢"°
L=t (8)

Mpun oTCyTCTBUM M3MepuUTenbHOro TpaHchopMaTopa Toka B dase B, Jz paccumTbiBaeTca no dopmyne (1).
B HopManbHOM pexume paboTbl cooTHoLlLeHNe I/7; 6in3Ko K HyMIo, Toraa Kak npy obpbiBe ogHoN U3 da3
COOTHOLLEHME CTaHOBUTCS BIM3KMM K eanHuLE.

11
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1.2.4.2 MMeeTca BO3MOXHOCTb 3a/1laHNS YCTaBKOM NPsSIMOro UM 06paTHOro YepeaoBaHns das, UTo OYeHb
yaobHO AN HEKOTOPLIX 3HeprocucTeM (npu obpaTHOM YepeaoBaHun a3 Toku da3 B u C B dpopmynax (7) u (8)
MEHSIOTCA MecTamm).

1.2.4.3 ®yHkumsa 300 MoxeT paboTaTb Ha OTK/IOUYEHWE UK TOSLKO HAa CUrHaNM3aLuuio.

1.2.4.4 30® nMeeT HE3aBUCUMYIO BbIAEPXKY BPEMEHM.

1.2.4.5 MapameTpbl 300 npuBeaeHbl B Tabnuue 4.

Tabnuua 4
HanmmeHoBaHWe napameTpa 3HayeHune
1 /[lManasoH yCTaBOK MO COOTHOLUEHWUO [»/1; 0,10—1,00
2 [OWCKpPEeTHOCTb YCTaBOK MO COOTHOLUEHWNO 1o/1; 0,01
3 MwuHuMManbHOe 3Ha4yeHue Toka J;, NpyM KOTOPOM NPOM3BOAMTCS PacyeT COOTHOLEHMS, A 0,20
4  [InanasoH YCTaBOK MO BpeMeHHU, C 0,20 — 99,00
5  [OWNCKpEeTHOCTb YCTaBOK NO BPEMEHU, C 0,01
6  OcHOBHasl MOrpeLHoOCTb, OT YCTaBok, %
Mo COOTHOLWEHNO /1, +10
no BpemeHu +3
7  KoadhduumeHT Bo3BpaTa 0,95

1.2.5 AsTOMaTWKa ynpaeneHus BbikntoyaTenem (AYB)

1.2.5.1 KpoMe OTK/OYEHUS U BKIOUYEHUS BbIKOUYATENS MpU CpabaTbiBaHUM BHYTPEHHMX (PYHKUMNA 3a-
WWTbl M aBTOMaTUKM YCTPOWCTBO obecrneynBaeT AUCTAHUMOHHOE yrpaBiieHWe BblkoyaTeneM. JucTaHUMoOHHOe
yrnpasfieHue OCyLEeCTBASAETCA KOMaHAaMW, MOCTYMAloWMMKU N0 AUCKPETHLIM BXOAaM, @ TakXe Mo JSIMHUKU CBA3M.
BO3MOXHOCTb ynpaBfieHMs1 BbIKOYaTENEM MO JIMHUM CBSA3M MOXeT ObITb BBEAEHa WM BbiBeAeHa C MOMOLLbIO
ycTaBku «TY no J1C».

1.2.5.2 [na KOMaHAHOro YyrpasneHus npeaycMOTpeHbl 5 AWCKpeTHbIX BXOAOB: «PaspelleHue TY»,
«OTKN. OoT TY», «OTKA. OT KAo4a», «Bkn. oT TY» 1 «BkA. OT Kfo4va».

Pexkum paboTbl Bxofia «PaspelueHne TY» onpepensercs yctaBkon (cMm. n.1.4.5.6).

1.2.5.3 YcrpolictBo obecrneunBaeT 6J10KMPOBKY OT MHOMOKPaTHOMO BKJIOYEHWS BbIKoYaTens (0T «npbl-
raHus»). Mpun hopMnpoBaHUM KoMaHabl «OTKI.» YCTPOMCTBO BMIOKUPYET Ntobble KOMaHAbl Ha BKJIHOYEHME.

1.2.5.4 BbinonHeHne koMaHAbl «OTKA.» KOHTPONMPYETCS MO BXOAHOMY curHany «Bxoa PIO», a koMaHabl
«Bkn.» — no amrHany «Bxopg PINB».

1.2.5.5 [Ina npenotBpalleHns BbIXO4a W3 CTPOS KOHTAKTOB pene, YNpaBAsioWmMX BblKIKOYaTeNneM
(«OTkN.» M «Bkn.»), Npy oTKase BbIKNOYATENS, 3TU pene YAEPXKMBAIOTCA BO BKIKOYEHHOM COCTOSIHUM [0
BbINOSIHEHMS KOMaHAb! (MO KOHTPOJIKO COCTOSAHUS curHanos «Bxog PIMO» n «Bxog PINB») unu 4o HaxaTtnst KHOMKK
«C6poc» nocrne NpuHyaMTENbHOrO 06ecTounBaHus Lenei «OTK.» Uan «Bk.».

1.2.5.6 [nd WCKMIOYEHUS CUTYauMU <«OrMpOKUAbIBAHMS» BbIKIOYATENS MPU paHHEM CbeMe CuUrHana
«BKkn.», YTO XapaKTepHO A/ HEKOTOPbIX BMAOB Mac/siHbIX BbIKOYaTENeN, NpeayCcMOTPeHa AOMOSHUTENbHAs
3a/lepXXKa CHATUS 3TOro CMrHana, 3ajaBaemas YCTaBKoN 7pn.

1.2.5.7 B cnyyae npuMMeHeHus OOMNONMHUTENbHbBIX MPOMEXYTOUHbIX pefe no curHanam «Bkn.» n «OTkn.» ¢
uenbio nNpefoTBpalleHvs BbIXoAa W3 CTPOS KaTyweK OTK/IIOYEHUS WM BKIIOYEHWS MOXHO 3a4aTb PEXUM
OrpaHu4yeHns AMTENbHOCTU 3TUX KOMaHA C MOMOLbK YCTaBoK «OrpaHuyeHue BKIIOUeHUs» U «OrpaHuyeHue
oTKtoYeHns». Ecnn nocne Bblgaunm KoMaHabl «Bkn.» noatBepxaeHue no curHany «Bxop PIMNB» He 6yaer
rMosiydeHo, TorAa Mo MCTEYEHUWM BPEMEHW YCTaBKU 7Tpir max NMPOM3OMAET CbEM CUrHana C BbIXOAHOrO pese C
BblAayell HEeMCnpaBHOCTM «3adepXXKka BKIOYEHMS» Ha WMHAMKATOpe, BK/IOYEHMEM CBeToauoaa <«BHellHss
HencnpaBHOCTb» M cpabaTtbiBaHneM pene «CurHanmsaums». AHanormMyHo, eCnin Nocne Bblaadun KoMaHabl «OTK.»
noareepxaeHune no curHany «Bxog PIMO» He 6yger nonyyeHo, Toraa no UCTEYEHUU BPEMEHU YCTaBKU Torr max
MPOM30MAET CbEM CUrHana C BbIXOAHOIO pene C BblAayeil HEUCNpPaBHOCTU «3afepikKka OTKIIIOYEHUS» Ha MHAMKA-
TOpe, BK/OYEHNeM cBeToanoda «BHeLWHAS HemcnpaBHOCTb» 1 cpabaTbiBaHueM pene «CurHanvsaumns».

BHUMAHWE! UMnynbcHbIM pexxum (orpaHuyeHne AnUTENbHOCTM CUIHANMOB) paboThbl BbIXOAHBIX YMNpaB/s-
IoWnx pene MoXHo ncnonb3osatb TOJIBKO npu HannumMm NpoMeXXyTOYHbIX pene B Lensx ynpasnieHus BbIKo4va-
Tensl, TaKk Kak COBCTBEHHbIE BbIXOAHbIE PESiE YCTPOWUCTBA HE CMOCOBHBI pa3pbiBaTh MOCTOSIHHLIA TOK cBbiwe 0,5 A
npwn Hanpsbkennn 220 B.

1.2.5.8 TMpu aBapviMHOM OTK/IOYEHUM BbiKtouaTens (nocne cpabaTbiBaHUS 3alUMTbl UK MPU HECAHKUMO-
HUPOBaHHOM OTK/OYEeHMM') ANS TOro, YTOBbl BKIOYUTL BbIKIIOYATENb, HEOBXOAMMO €ro «CKBUTUPOBaTb», TO
€CTb BblAaTb KOMaHAy Ha OTKJIIOYEHME OT Kitoya, TY Wn NMHUKM CBS3WU. HeckBUTMpPOBaHHOE aBapUMHOE OTKIIIOYe-
HWE MHAMUMPYETCA MUraHuem ceetoamoaa «OTKJIT» u yaepkuBaHueM pene «ABapuiiHoe oTkouveHune». Heobxo-

! HecaHKLMOHMPOBaHHOE OTK/TIOUEHME OnpeaensieTca no dakTy NosBNeHUs curHana Ha exoae PO, ecnn nepen
3TUM He cpabatbiBano pene «OTK.»
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AMMOCTb KBUTMPOBaHWUS MpW ANCTAHLMOHHOM YNpaBieHNM TEPMUHANOM 3afaeTcsl YCTaBkon «KBUTMpoBaHue TY».
Mpun ynpaeneHun OT Ko4a KBUTUPOBaHWE 06513aTeNbHO.

1.2.5.9 O®OyHKUMIO ynpaBneHus BbIKOYaTeNleM MOXHO BbIBECTW U3 paboTbl MyTeM nepeBoda YCTaBKu
«@yHKUMS» B nonoxeHne «OTKJ/1». B 3TOM cilyyae yCTpOMCTBO He (hOpMUPYET KOMaHAy Ha BKJIIOYEHWE BbIKIHO-
yaTens U He KOHTPOSIMPYET COCTOsIHWE Lieneit ynpaBrieHnsl BbIK/loYaTeneM.

1.2.5.10 Ansa 3anera3oBblx Bblko4YaTenell B yCTPOMCTBE MpeAyCcMOTpPeHa BO3MOXHOCTb MOSMHOW 6110KM-
pOBKMW YyrpasneHus (3anpeT BKIIOYEHUS U OTKIIIOYEHUS BbIK/IOYATENS) NMPU CHWDKEHWU AaBneHus 3nerasa. [Ans
3TOro Heo6Xxo0AMMO 3a3/aTb OAHOMY U3 MPOrpaMMMUpPyeEMbIX BXOAOB (YHKLUNIO «BnoKMpoBKa ynpasneHus» 1 noaaTtb
Ha 3TOT BXO/J CUrHan OT AaTuyvKa AaBfieHuns dnerasa.

1.2.5.11 Mpu HanMuMu BTOPOrO IIEKTPOMArHUTA OTK/IOUEHNS HEOBXOAMMO BKAOUMTL YCTaBky «OMO2»,
3afaTb ANS OAHOr0 M3 MPOrpaMMUpYeMbIX BXOAOB GYyHKUMIO «PrB2» M NOAKAOYUTL 3TOT BXOA K BTOPOMY
2NEKTPOMArHUTY OTK/IOYEHWS.

1.2.5.12 Bxop «Astomart LUM» ansa BbikoYaTenen ¢ Npy>XWHHbIM MPUBOLOM MpeAHa3HayeH Ans CUrHa-
M3auun rponajaHus HanpsbkeHUs Ha LWMHAX NuTaHus 3aBoda MPYXWH C MOMOLLbIO KOHTPONS COCTOSHMSA
aBTOMaTM4yeckoro BbiknodaTens AsLUM. 3TOT e BX04 MOXET ObiTb MCMONb30BaH AN KOHTPOSS FOTOBHOCTM
6510Ka yrnpaBsneHus BblK/IloHaTenem.

Jlornka paboTbl AaHHOMO BXOA4a WM3MEHSIETCA C MOMOLBIO yCTaBkn «Bxoa AsLUM». 3Ta ycTaBka MOXeT
MUMETb OJIHO M3 YETbIPEX 3HaueHui: «H3 aBT.», «HP aBT.», «He rotoB», «[0TOB».

Tabnuua 5 — [evicteue Bxoaa «AsTomaTa LUM» Ha norviky paboTbl yCTPOWCTBA
3HayeHve ycTaBku [elictBue

H3 aBT. Mpn nosiBneHMM curHana Ha Bxoae 6e3 BblAepXKKN BpeMeHn (hUKCMpYeTCs Hemcnpas-
HocTb «ABToMaT LUM», cpabaTbiBaeT npeaynpeanTensHas curHanu3saumsa n 6nokupyer-
CS BK/IOYEHME BbIKNOYaTeNs
HP aBT. Mpn nponagaHum curHana Ha Bxoae 6e3 BblAepXKKM BpeMeHn (hUKCMPYETCs Hencrnpas-
HocTb «ABToMaT LUM», cpabaTeiBaeT npeaynpeanTensHas curHanusaums n 6nokupyer-
CS BK/IOYEHME BbIKNOYaTeNs
He rotos Mpn nosiBNeHMM curHana Ha Bxoae 6e3 BblAepXKKu BpeMeHu 6110K1pYyeTCs BKIOYEHNE
BbIKNtOYATENS, U Yepe3 BpeMsl, 3aAaHHOe YCTaBKOMN « Troropmac>, PUKCUPYETCS
HeucnpaBHOCTb «MpuMBOA He roToB», cpabaTbiBaeT NpeaynpeanTenbHas curHaansaums
loToB Mpu nponagaHun curHana Ha Bxoae 6e3 BblAepXXKN BpeMeHU 6I0KMpYeTCs BKIlOYEHWE
BbIKNtOYATENS, U Yepe3 BpeMsl, 3aAaHHOe YCTaBKOMN « Troropmac>, PUKCUPYETCS
HeucnpaBHOCTb «[puBOA He roToB», cpabaTbiBAET NpeaynpeanTenbHas curHaansaums

1.2.5.13 B ycTpoiicTBe peann3oBaH YUYET pacxoda Pecypca BbIKHOYATENS MO MEXAHUYECKON U MO KOMMY-
TaUMOHHON cToikocTn B cootBeTcTBUM ¢ TOCT P 52656-2006. BblumcneHne pacxoaa pecypca BbiKtouyaTens no
KOMMYTALMOHHON CTOMKOCTU OCYLLECTBNSIETCS MYyTEM CPaBHEHUSI MEPBMYHOMO 3HAYEHMsI MaKCMMasibHOro M3
(ha3HbIX TOKOB U HOMMHAMBHOIO NEPBUYHONO TOKa OTKJIIOUEHMS! BbIKNOYATENS, 3a4aBaeMOro YCTaBKoW Ip o

1.2.6 Pe3epBupoBaHuMe Npu oTka3se BbiktoyaTens (YPOB)

1.2.6.1. ®yHKuMsa «YPOB-BbIX0oA» 3anyckaeTcs npu noboM cpabaTbiBaHUMM YCTPOWCTBA Ha OTK/OYeHUE
BbIKJIlOYaTENs NPV aBapUHOM OTKITIIOUYEHWM.

1.2.6.2. BbixoaHol curHan «YPOB» ¢opMupyeTcst npy cpabaTbiBaHUM TOKOBbIX 3alLUUT YCTPOWUCTBA WK Mo
BXOZaM BHELUHWUX 3alMT NoCcne 3af4epXXKU Ha BpeMs YCTaBKU 7yppp. CurHan «YPOB» cHMMaEeTcs nocne CHMXKEHUS
TOKa HWXe 3HaueHus lypps. ECNK BbIKIOYATENb HOPMAnbHO OTKOUMACS, TO curHan «YPOB» He dopmupyeTtcs.
CurHan ucnonb3yetcs A4N1s OTKIOUYEHUSI BBOAHBIX BbIK/IFOYATENEN NPU OTKAa3e CEKLUMOHHOIO.

1.2.6.3. BxogHble anMckpeTHble curHanel «Bxoa YPOB I cekunn» n «Bxog YPOB II cekuumn» nogknto4atoT-
CS K YCTPOWCTBAM 3alUMTbl, YCTAHOB/IEHHbIM Ha OTXOAALMX MPUCOEAMHEHMSIX, W BbI3blBAOT HEMeANIEHHOE
OTK/ItOMEHWNE BbIK/KOYaTens.

BBUAY BbICOKOVM OTBETCTBEHHOCTM CEKLIMOHHOMO BbIK/IHOYATENS! ANsi CTPAaXOBKM OT JIOXHbIX cpabaTbiBaHMi
C MOMOLLbIO YCTaBKM MOXET OblTb BBEAEH AOMOSHUTENbHbIA KOHTPOSIb MO TOKY. TakuMm 06pasoM, OTKIOYeHMe
CEKLIMOHHOMO BbIK/IIOYATENS NPOM30MAET TONbKO MpY MOCTYM/EHUMM Ha BXOA YCTPOMCTBA AMCKPETHOrO CUrHana
«Bxog YPOB» n HanuumMu TOKa, MPEBLILLANOLWEro CaMyld YyBCTBMTENbHYKO (M3 paboTalomMX Ha OTKIIKOYEHME)
ycTaBky MT3.

Mpy BKIIOYEHHOM KOHTPOJE MO TOKY HalMumMe curHana Ha BXoAe npu OTCYTCTBUM Toka Yepe3 10 ¢ Bbi3bl-
BaeT cpabaTbiBaHWE NpeaynpeanTesibHON CUrHanmn3aumm ¢ 0Tobpa)xeHMeM HEMCNPABHOCTM Ha MHAMKATOpE.

1.2.7 Jornueckas 3awmTa wuH (J13LL)

1.2.7.1. Nlornuyeckas 3alMTa peanusyeTcs C MOMOLLbIO YCTPOMCTBA, CTOSILLEr0 Ha BBOAHOM BbIK/IIOYATENE,
YCTPOWCTBA 3alUUTbl HA CEKLIMOHHOM BbIK/IOUATENE U MPYNMON YCTPOWUCTB, CTOSILLMX HA BLIK/IIOYATENSAX NPUCOeam-
HeHuid. OyHkums JI3LU peanusyeT 6bICTPOE OTK/IOYEHWE BBOAHOTO W/MAM CEKLMOHHOMO BbIK/OYATENS MU
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BO3HWKHOBEHMW MOBPEXAEHMS Ha LUMHAX METOAOM «OT MPOTMBHOro», TO ecTb K3 Ha wnHax dumkcupyeTcs npu
HaMYMM aBapWUMHOTO TOKa MpW OTCYTCTBMM MyCKa 3aluMT, YCTAHOBMIEHHbIX Ha BCex npucoeanHeHusx. CyTb
JI3WU — oTpenbHas He3aBMCMMas AOMOSIHUTENbHas CTyneHb MT3 cO CBOMMW yCTaBKaMWu MO TOKY M BPEMEHU,
KoTopasi 6nokuMpyeTcst Npu nycke o601 U3 GuaepHbIX 3aLmT.

1.2.7.2. B ka4yecTBe BXOAHOro curHana Aanst 61okmpoBku cTyneHn JI3LU ncnonb3yeTcst BbIXOAHOW KOHTaKT
«[Myck MT3» 3almT OTXOASLUMX NPUCOSANHEHUN.

1.2.7.3. B ycTponcTBe peannsoBaHa BO3MOXHOCTb Bblbopa AByx cxeM J13LL — ¢ nocnenosaTenbHbIM UK
napannenbHbIM COeANHEHNEM BbIXOAHBIX BNOKMPYIOLMX CUrHANOB BUAEPHBIX 3aLUMT. ITO AOCTUraeTCs UCNOMb30-
BaHMEM MepeKkMAHOro KoHTakTa pene «lyck MT3» M 3ajaHMEM COOTBETCTBYIOLLEW YCTaBKM B BbILLECTOSILLMX
3aLmTax.

1.2.7.4. PekomeHayeTCs MCNonb3oBaTb nocneaoBaTenbHyo cxemy JI3LU BBMAy AENCTBEHHOrO KOHTPOS
ee L|efIoCTHOCTU CUCTEMOW AMArHOCTUKW YCTPOMCTBa.

Mpumepsbl peannsauum obenx cxem J13LL npuBeaeHsbl Ha pyucyHkax 4.6 n [.7.

1.2.8 [yrosas 3awuTa

1.2.8.1 [lyrosas 3awmTa BbIMOMHAETCS NOAAYeN CMrHana Ha OAMH M3 AMCKPETHBIX BXOAOB «[lyroBas 3a-
wuta I cekumm» nnn «[yroeas 3awmta II cekummn». ONs yBeNMYEHUS HALEXKHOCTU U OTCTPOMKM OT JIOXKHBIX
cpabaTbiBaHMA MOXET 6biTb BBEAEH AOMONMHUTENbHBIA KOHTPOSb MO TOKY C MOMOLUbID YCTaBku. pu 3ToM Ans
OTK/IIOYEHUs BblkoYaTens 6yaer HeobxoAuMO HanuMumMe CurHana Ha OAHOM M3 BxoAoB «[yrosas 3awmta I
cekumm» unu «yroeas 3awmta II cekummn», a Takxe npesbllleHne BXOAHLIM TOKOM 3HauyeHUs yCTaBKu.

1.2.8.2 B cniyyae 3afaHus pexuMa «C KOHTPOJSIEM MO TOKY» Mpu OTCYTCTBMM TOKa MpuXoA CUrHana Ha
Bxon «[yrosasi 3awmTta I cekummn» wunu «[dyroBas 3awmta II cekuum» yepe3 0,25 C BbI3OBET CUrHanNM3aumio
HEWCMPaBHOCTU Lienei AyroBoM 3aluMTbl C COOTBETCTBYIOLLEN MHAMKAUMEN, NOCie Yero OTK/IOYEHME OT 3TOro
BxoZa byaeT 3ab6110KMpOBaHO A0 CHATUS CUMrHana.

1.2.8.3 Tpn “cnonb3oBaHMM KOHTPOSIS MO TOKY OT BBOAHOWN SiUelKM yCTaBKy «KoHTponb no I» Heobxo-
AMMO OTK/OYMTb. BNOKMPOBKY AYrOBOM 3alMThbl B TAKOM PEXMME MOXHO OCYLLECTBUTL ABYMSI Cnocobamu:

—  nopaTb CUrHan, paspeLuaroLmin/6nokMpytowmin paboTy AyroBoi 3alwmMThbl, Ha OAWH U3 NPOrpaMMu-
pyeMbIx BXOA0B (Anst Hero Ao/mkHa 6biTb 3aaaHa yHKUMS «BrokMpoBKa AyroBoi 3alWmMTbi» U Bbl-
6paH COOTBETCTBYIOLUMIN aKTUBHbIN YPOBEHD);

—  BKJ/IHOYUTb KOHTAKT MycKa Moc/iefoBaTesibHO B Lienb, MOCTYMaloLWyo Ha BXoA «/[lyroBas 3awimTa»,
OT AaTyuKa ayru.

1.2.9 Bxogpl C nporpaMMupyemMoit yHKUmnen

1.2.9.1 [ns yBeNMYEHUs1 BO3MOXHOCTEN YCTPOWCTBA B HEM MMelOTCs 13 A0OMONHUTENbHBIX AUCKPETHBIX
BX0AO0B «Bxopa 1»...«Bxoa 13». CBOWCTBa Ka)KAoOro BXoJa 3aaloTCs OTAE/bHO C MOMOLLbIO YCTaBOK B COOTBET-
CTBYIOLUMX rpynnax.

1.2.9.2 HasHauyeHue BxoAa 3a[aeTcs YCTaBkol «DyHKUMs». BapuaHTbl 3aaaHust GyHKLUUM BXoda npuBe-
AeHbl B Tabnunue XK.3.

1.2.9.3 [nsi KaXxaoro BxoAa MOXET 6bITb 3aAaH aKTUBHbIN YpPoOBeHb («1» — aKTUBHbLIM SIBAISIETCA HaMune
HanpsbkeHWs Ha Bxoae, «0» — aKTUBHBIM SIBASIETCA OTCYTCTBME HAMpPsHKEHNUS).

1.2.9.4 Kaxapli1 BXOA UMEET CBOIO BbIAEPXKKY BPEMEHM, KOTOpas 33[1a€TCs YCTaBKOW «T, C».

1.2.9.5 MMpw 3apaHHON yHKLUMKM BXOAA «BHellHee oTKIoUYeHUE» C MOMOLLbIO YCTaBOK MOXET 6bITh 3aaa-
HO AeicTBME AaHHOMO BXOAa Ha nyck cxembl YPOB.

1.2.9.6 Mpu 3apaHHON dyHKUMKM BXxoda «KoMaHAHOe OTK/oUYeHne» Unn «KoMaHAHOe BKOUYEHWE» aei-
CTBME Ha OTKJIKOYEHWE MAN BKIIIOYEHME BbIK/KOYaTENS MPOU3BOANTCA HE3ABMCMMO OT COCTOSIHMS BXoda «Paspe-
WweHue TY».

1.2.9.7 Mpw 3apaHHON yHKUMM BxoAa «BHellHee oTkloUYeHne», «BHeLHW curHan», «KomMaHaHoe oT-
KnoyeHne» unn «KomaHaHoe BKIOYEHUE» C MOMOLLbIO YCTaBOK MOXET 6biTb 3a4aHO Ha3BaHWe BXoda, oTobpa-
»KaeMoe Ha nHamMkaTope npun cpabatbiBaHWW.

1.2.9.8 Kaxapli1 BXOA MOXET AeNCTBOBaTb Ha 6/10KMPOBKY N060M U3 MMEIOLLIMXCA B YCTPOMCTBE 3alLuT.

Ecnv ans Bxoaa 3adaH akTUBHBIN YPOBEHb «1», TO Hanuuue curHana Ha Bxoae 6okupyeT paboTy 3alum-
Tbl, OTCYTCTBME — pa3peLLaeT.

Ecnv ans Bxoga 3afiaH akTVBHbIN ypoBeHb «0», TO HaMUME CUrHasa Ha BXode pa3peluaeT paboTy 3alum-
Tbl, OTCyTCTBUE — B/TOKMPYET.

Mpu BBOAE YCTPOWCTBA B pPaboTy HEOBXOAMMO BHMMATENBHO OTHOCMTLCS K 3aflaHuto (pyHKUMM BXOAOB,
MOCKOSIbKY «3abbITble» U He MOAKIYeHHble 6/0KMpylowmne BXoAbl C aKTMBHbIM HYNMEBbIM YPOBHEM BbIBOAAT
3awuTy 13 paboTsl.

Mpy MCcnonb30BaHMM BGMOKMPYIOWMX BXOAOB PEeKOMEHAYeTCS MNOAKMOYaTb OAMH M3 MpOrpaMMUPYeEMbIX
CBETOAMOAOB K TOUYKaM «bfiokmpoBka XXXX» anst nHAMKauum Hannumsa 610KMpytoLwero curHana.

Mpn OEACTBAN HECKOJSIbKMX CUIHANOB Ha 6/IOKMPOBKY OAHOW M TOW e 3allyTbl UCMOMb3YETCS 3/IEMEHT
«WNN», TO ecTb Npn Hannumm xoTs 6bl 0gHOro HAOKMPYIOLLErO CMrHana 3awmTa He cpaboTaer.
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1.2.10 Bblbop TekyLiero Habopa yCcTaBok

1.2.10.1 B ycTpoicTBe UMeeTcs ABa Habopa yCTaBOK, B COCTaB KOTOPbIX BXOAAT Kak CaMu YCTaBku 3a-
WMT, Tak XU NPOrpaMMHble MepektoyaTenn, 3ajatolme peXxxuMm paboTbl yHKUMI 3alWmT U aBToMaTuku. Mpeay-
CMOTPEHa BO3MOXHOCTb <«ropsiYen» CMeHbl YCTaBOK, YTO NO3BONsSieT 6onee rMbko agaanTMpoBaThb 3alMTbl K
N3MEHEHMIO PEeXNMOB CETU.

1.2.10.2 Bbibop TekyLero (aktTmBHOro) Habopa ycraBok (Habopa, 3HaYeHUs YCTaBOK KOTOPOro B AaHHbIM
MOMEHT MCrOMb3YHOTCA) MPON3BOAUTCS C MOMOLLBIO CUIHaNa, NoAaBaeMoro Ha AUCKPETHbLIA BXOA YCTPOWUCTBA «2-1
Habop ycTaBoK».

1.2.10.3 Homep aKkTMBHOrO Habopa YCTaBOK MOXHO MPOKOHTPOSMPOBaTb Ha MHAMKATOpe YCTPOWCTBA B
MeHI0 «KOHTpOnb — AKTUBHbIA Habop yCTaBOK».

1.2.11 TporpaMMupyeMble pene
1.2.11.1 [ns yBenuyeHust yHMBEPCanbHOCTU YCTPOMUCTBA B HEM MpeAyCMOTPEHbI CreLlunasbHble nporpam-
MupyeMble notpebutenem pene («Pene 1»...«Pene 4»), KOTOpblE UMEIOT BO3MOXXHOCTb NPOrPaMMHO MOAKN0HaTb-
CSt K OAHOM M3 60MbLIOr0 KOMMYECTBA BHYTPEHHUX TOUeK (PYHKLMOHANBHOM NTOrMYECcKon CXeMbl YCTponcTea. Mpu
3TOM MOXHO KaK MOMy4YTb HOBble penerHble BbIXOAbl, TaK WM MPOCTO Pa3MHOXWTb KOMMYECTBO BbIXOAHbIX
KOHTaKTOB Y>X€ UMEIOLLMXCS pene.
1.2.11.2 Bbibop TOYKM NOAKOYEHUS K (DYHKLMOHANbHON NTOMMYECKON CXeMe MporpaMMUpyeMoro pene
NpoM3BOAUTCS C MOMOLLBIO YCTaBKM «TOYKa» B COOTBETCTBYMOLWEN rpynne ycTtaBok («Pene 1»...«Pene 4») B
COOTBETCTBUM C Tabnuuen X.2.
1.2.11.3 C noMoLLbto YCTaBKM «Pexxum» MOXHO 3a4aTb peXMM paboTbl 3TUX pene:
— B easwem pexume («bes dukcaumm»);
— ¢ namsaTbto (6nmHkep, «C dukcaumein»), oo copoca curHanmsaummn ycTponcTea;
— B UMNYNbCHOM pexxume («AMMynbCHbIN»), BpeEMSt UMMy bCa paBHO 1 C.
1.2.11.4 MmeeTcs BO3MOXHOCTb BBECTW 3a€PXXKYy Ha cpabaTbiBaHME M BO3BpaT pene C NMOoMOLUbK YCTa-
BOK 7cpas W Tpossp COOTBETCTBEHHO. 3HaUYeHMs YCTaBOK niexat B ananasoHe ot 0 go 99,99 c.
1.2.11.5 ®yHKuMOHanNbHas nornyeckas cxema NpPorpaMMMpyemMoro pene npueBeaeHa Ha pucyHke U.4.

1.2.12 TporpamMmmnpyeMble CBETOANOADI

Ons yBennyeHusi YHUBEpCanbHOCTM YCTPOMCTBA Ha €ro JMUEBOW MaHesm UMeKTCS MporpaMMupyeMble
cBeToaMoAabl: ABa, 0603HayveHHble «CurHan 1» n «CurHan 2», n Tpu Heobo3HaueHHbIX cBeToamnoaa «brokMpoB-
Ka 1», «bnoknpoBka 2» 1 «bnokmposka 3».

MoakntoyeHne AaHHbIX CBETOAMOAOB K OAHOM M3 ToYeK DYHKLMOHAMBHOM IOMMYECKO CXEMbI YCTPOMCTBa
NPOW3BOAUTCS aHanorM4yHo cnocoby, NpuMeHseMoMy A/ nporpaMmMupyemblx pene (noapobHee cm. n.1.2.9).

MMeeTcs BO3MOXXHOCTb BBECTW 3aAepXKKy Ha cpabaTbiBaHMe CBETOAMOAA C MOMOLLBIO YCTaBKMU. 3Ha4eHus
yCTaBKu nexart B gnanasoHe ot 0 go 99,99 c.

MiMeeTcs BO3MOXHOCTb 3aAaTb Ha/IMuMEe MUTaHUs U peXxxmM paboTbl CBETOAMOAOB — B CIesLLEM pEXMME
UK ¢ NamsaTbio (61IMHKeP), 10 cbpoca CUrHanM3aLUmmn ycTponcTea.

1.2.13 ABapuiiHblii ocuunnorpad
1.2.13.1 AapuiitHbIit ocumniorpad No3BOSSIET 3anNMUCbiBaTb BO BHYTPEHHIO MaMsiTb YCTPOMCTBA OCLIMJI-
lorpamMmMbl BCEX U3MepsiEMbIX TOKOB, @ TakKXXe COCTOsSIHME AMCKPETHbIX BXOAOB M BbIXOAOB. [Myck ocumnnorpacda
MOKO HacTpauBaeTCsd M MOXET MPOUCXOAMTb Kak Mpu cpabaTblBaHUM YCTPOWCTBA, Tak M MO AOMOSHUTENbHLIM
YCNOBUSM.
1.2.13.2 B ycTpoWCTBE peanv3oBaHO AMHAMUYECKOE BbiAENIEHNE MaMSATU, TO eCTb KOMIMYECTBO OCLIMIIO-
rpaMM, NOMELLAOLMXCA B MaMSATU, 3aBUCUT OT A/IUTENBHOCTM 3anunCceN.
Ob6wasn onMTenbHOCTb COXpPaHSEMbIX B NAMATU OCUMIOrpaMM COCTaBASIET NpuMepHo 75 C.
Mepvoa KBaHTOBaHUSA curHanoB ocuunnorpada — 1 mMc (20 Toyek Ha Nepuoa NPOMBILLNIEHHOW YacToThl).
Kaxxgasi ocumniorpaMma MMeeT NpuBS3KY K BHYTPEHHEMY BPEMEHM YCTPOMCTBA C TOYHOCTbIO A0 1 MC.
1.2.13.3 CuuTblBaHWE OCLMNIOrpaMM OCYLLECTBISIETCS C KOMMbOTEPA MO JIMHUWN CBSA3MN.
1.2.13.4 C nomollblo napamMeTpoB B pasfene MeHio «Hactpoilku — Ocumnnorpacd» MOXHO rMbKo
HacCTpouTb YCII0BUS NycKa ocumnnorpada, a Takke AnMTeSIbHOCTb 3anuci.
1.2.13.5 Bo3MOXxHbI cnegyolme ycnoBums nycka ocumnnorpada:
—  aBapuiiHoe OTKJloUeHWe (3a4aeTca yCTaBkol «ABap. OTK/.»). CpabaTbiBaHWE BHYTPEHHUX WU
BHELIHUX (MO AMCKPETHLIM OTK/IOYAIOLWMM BXOAaM) 3alUMT C AEMCTBMEM YCTPOMCTBA Ha OTK/toYe-
HWe BbIKNloYaTens;
—  nporpammupyembiii nyck 1...5 (3agaetca yctaBkamu «Touka 1»... «Touka 5»). MoTpebutens 3a-
[aeT TOYKY Ha (PYHKLIMOHANIbHOW NTOrMYeckoi cxeme, Mo CUrHany oT KOTOPOM NMpPOU3BOAMTCS MYyCK.
YcnoBusi nycka obbeavHsoTcs no «U», To ectb nosiBnieHne XoTs 6bl OAHOMO U3 YC/IOBUI BbI3bIBAET
NyCK 3anMcu oCLUAIOrPaMMbl.
1.2.13.6 MMpu nporpamMMmMpyeMoM nycke ocuuniorpada 3agaHne TOUKM NOAKMOYEHNS K YHKLMOHASTbHOM
JIOTMYECKON CXEME YCTPOMCTBA BbIMOHSAETCA aHasfiorMyHO BbIGOpY TOYKM AN MPOrpaMMUPYEMbIX pene U
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cBeToamoaos (noapobHee cm. n. 1.2.9). JononHMTENbHO HEOOXOAUMO 3aAaTb PEXMM NMPOrpPaMMUMPYEMOro Nycka:
NpsMO-CNeasLLni, UHBEPCHO-CNeasLLIMA, NPAMO-(UKCPOBAHHbIN, UHBEPCHO-PUKCUPOBAHHDIN.

«lNpsiIMO» 03HAYaAET, UTO aKTUBHbLIM CUIHASIOM SIBNISIETCS «1», COOTBETCTBEHHO MYCK MPOMCXOAMT Mpu ne-
pexofie NTIOrMYeckoro CUrHana C Hyns B eauMHuLy. «MHBEPCHbI» — akTUBHbIN curHan «0x».

«Cnegawmin» pexxmM 03HaAYaeT, YTO 3anucb NMPOU3BOAMTCS, MOKA MPUCYTCTBYET curHan (TO ecTb MycK
WOET «MO YPOBHIO»). «DUKCUPOBAHHbBIN®» — OCLIM/IIONPAMMa 3aMmMCbIBAETCS TONIbKO 3aaHHOE BPEMSI HE3ABUCMMO
OT ANIUTENBbHOCTU MPUCYTCTBMUA curHana (Nyck uaet «no ¢poHTy»). Bpems 3anucy B UKCMPOBAHHOM PEXMME
ornpeaenseTcs napaMeTpoM 7 porpam.

1.2.13.7 Kaxpas ocuunnorpamMma BKIOYAET B cebs AoaBapuiiHbIN, aBapUWHbLIN M NOCneaBapuiiHbIN pe-
UMb,

MakcMManbHas AnMTENbHOCTb OAHON OCLMAIOrPaMMbl OFpaHUYeHa U PerynupyeTcs YCTaBKoN 7yax ocymr
CyMMapHOe BpeMs BK/OYAET B cebs aBapuiiHbINA, A0- U MocfieaBapuiiHble PeXWMbI U B CyMME HUKOrAa He MOXET
MpeBbIWATb 33/laHHYI0 MaKCUMManbHYK ANMTENbHOCTb. ITO CAENAHO ANS 3aluMTbl OT 3aTMpPaHUsi BCEN MaMsTU
O[HOW AJZIMHHOW OCLIMNNIOPaMMON B C/Ty4ae «3aBMUCaHWUsS» OAHOMO M3 MYCKOBbIX YCMOBWNA.

1.2.13.8 [nuTenbHOCTb [OaBAapWMHOM M NOCNeaBapuHOW 3anuceit 3afaeTcs YCTaBkaMU 7T iousapmin W
T riocreasap COOTBETCTBEHHO.

1.2.13.9 [nnTenbHOCTb 3anncu aBapuMHOIO pPeXMMa 3aBUCMT OT MpUYMHBI Nycka ocumnnorpada. Ecim
BO3HMKAIOT CPa3y HECKOJIbKO YC/IOBUIA MycKa, TO OCLUM/IIOrpaMMa NMULIETCS 0 UCYE3HOBEHNSA BCEX YCNOBMI, 160
[10 3aMOSIHEHNS MAKCUMaJTbHON ANUTENBbHOCTM OCLMIIIIONPaMMbI.

a) MporpaMMupyeMbiin Nyck (Mo curHany B 3aaHHOM ToUKe (yHKLMOHANbHOW JTOFMUYECKON CXEMbI)

B cnepsuwem pexume pabotbl nycka («Mpsimo-Cnen.», «MHBep-Cnea.») ocumniorpamMma 6yaet cknafbl-
BaTbCS: A0aBaPUNHBIN PeXUM ( Tgousapmiv) + BPEMS MPUCYTCTBUS CUrHaNa B BblIGpaHHON Touke + mnocneaBapuii-
HbIA pexxuM ( Trocreasar)-

B chvKcMpoBaHHOM pexmMe nycka ocuuiorpaMMa 6yaeT CKNafblBaTbCs: [A0aBAPUMHBIN PEXMM + BpeMsi
3anuncu nNpu NporpaMmMupyemMoM nycke ( 7rpoream) + NOCTEABAPUIAHBINA PEXMM.

6) CpabaTblBaHME OAHOMN U3 BHYTPEHHMX 3alUMT YCTPOMCTBA

MpUCYTCTBYIOT AOABapUiiHbIA U NOCNeaBapUiAHbIA PEXUMbI. 3anncb aBapuUHOrO pexkuma Mpou3BoaUTCS
OT MOMEHTa Mycka OAHOW W3 CTYMEHeN 3alMT A0 MOMEHTa BO3BpaTa BCEX CTYMEHEN, NMpwu YC/IOBUM, YTO B 3TOM
WHTepBarne NpoucxoanT cpabaTbiBaHWe 3awmT. B ciyyae, ecnm 3a nyckoM 3awMT NoCieaoBasn BO3BPaT CTYMeHeN
6e3 cpabaTbiBaHMS, TO OCUMIOrPaMMa HEe COXpaHsIeTCs.

B cnyyae, ecnn nocne nycka CTyreHel 3awmT cpabaTtbiBaHWE HE NPOWUCXOAUT B TEYEHWE BPEMEHM npe-
BbILLAIOLWEro MakCMManbHoe BpeMs, OTBEAEHHOe MoA4 OAHY OCUMANOrpamMmy, TO 3anucb MPOAO/HKAETCS MO
KOMbLUEBOMY MpuHUMMY (Hayano ocCuMIorpaMMbl 3aTUPAETC HOBOW MHQOpMauvein) A0 BO3BpaTa CTyreHeMN.
Takum 06pasoM, ecnm nocneayeT cpabaTbiBaHME 3aLlMThI, TO COXpaHeHa ByaeT NnocneaHsst YacTb OCUMIIIOrpaMMBl
(ANUTENbHOCTBIO Tvax ocuymn)-

B) OTK/OYEHNE MO AMCKPETHOMY OTK/IHOYAIOLLEMY BXOAY

Myck npoucxoaut «no ¢pOHTY» M BpeMsl 3anucy aBapUMHOIO peXxuMa OonpeaenseTcss HesaBUMCUMMOM
YCTaBKOW  Tpyckper. TakMM 06pa3oM, B OCUMNNOTPaMMy BXOAST: AOABapUMHbIA pexum + BpeMs  Tgucper +
rnocneaBapuiiHbIA PeXKUM.

JaHHbIA  cnydalt  aHanorMyeH 3anucy  OT  MPOrpaMMMpyeMoro  nycka ¢ pexumoMm  «[psiMo-
(PUKCMPOBAHHBIIA».

1.2.13.10 [deiictBua ocumnnorpaca npu 3anofIHEHUM BCE NaMsiTM, OTBEAEHHOM MoA OCLMIINOrpaMMmbl,
ONpeaensitoTCs YCTaBKoM «Pex.3anmcn», KoTopasi MOXXET NPUHUMATL ABa 3HAYEeHWs!:

—  «[lepe3anncb» — HOBasl OCUMJITIONPaMMa 3aTUPAET CaMble CTapble (CTUpaEeTCa Lesnoe Yncio Ccra-
pbIX OCLMIONPaMM, CyMMapHas AnUTENIbHOCTb KOTOPbIX AOCTaToYHa Asl 3anucu HOBOWM OCUMI-
JIorpammbl);

—  «OcTaHOB» — OCTaHOBKa 3amnuncy A0 TeX Mop, rnoka namsiTb He 6yaeT ocBoboXaeHa KOMaHAoM Mo
J1IC, nm60 HenocpeacTBEHHO C SINLIEBOM NMaHeNn yCTponcTea.

1.2.13.11 KMeeTca BO3MOXHOCTb HEMOCPEACTBEHHO C MHAMKATOPa YCTPOWCTBA KOHTPOMMPOBATb UMCIIO
3annCaHHbIX OCLMIONpaMM, a Takke o06beM cBo6oAaHOM MNaMaTU. 3Ta MHGOopMauusi oTobpaxkaeTcsl B MEHHo
«KoHTponb — Ocumnnorpad».

34echb XKe MOXXHO NMPOM3BECTU OYMCTKY MaMsiTU ocumiorpamMm (C BBOAOM nMaponst). Mo KoMaHae CTuparoT-
CsS BCE OCUM/IMIONPaMMbl, XpaHsLMECs B MaMsiTM. MMeeTcs BO3MOXHOCTb aHaNOrMYHOM OYMCTKM MaMsiTu Mo
komaHge ot JIC.

1.2.13.12 MapameTpsbl ocunnnorpada npueeneHsl B Tabnuue 6.
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Tabnuua 6
HanmeHoBaHWe napameTpa 3Ha4yeHne

1 [wnanasoH yCTaBOK MO BpeMeHU, C
Tmax ocumn 1,00 — 20,00
T joasapwin 0,04 — 1,00
7-/70(:/7EAL-3‘AP 0104 - 10100
T ckeer 0,10 — 10,00
7-/7P0/'PAM 0110 - 10100

2 [ANCKpeTHOCTb YCTaBOK NO BPeEMEHU, C 0,01

3 Mepunop KBaHTOBaHMSA CUrHanoB ocumnnorpada, mMc 1

4 O6Lwas AIMTENbHOCTb COXPaHSEMbIX B MAMSATW OCLMIIONPaMM, C 75

1.2.14 Perucrpatop cobbiTui

1.2.14.1 [Ansa perncrpaumm B NamsTv YCTPOMCTBA (hakTOB OBHApy)XeHUsi HEMCNPABHOCTEN C MPUBS3KON K
aCTPOHOMMYECKOMY BPEMEHM B YCTPOWCTBE peaniv3oBaH apxme CObbITUA. Mpy 3TOM M0G0 MyCK 3aliMThl, MPUXOA
OMCKPETHOTrO CuUrHana, obHapyXeHWe BHYTPEHHENW HEWCNpPaBHOCTU perncTpupyetcs B namsitu cobbituin ¢
NPUCBOEHUEM AaTbl U BPEMEHN MOMEHTa 0BHapy>XeHUS.

1.2.14.2 CyuTbiBaHWE WMHGOPMaUMM permcTpaTopa CobbITUI OCYLLECTBNSIETCS C MOMOLLbIO KOMMbloTepa
No KaHany CBa3W.

1.2.14.3 TamATb perncrpaTopa NOCTPOEeHa Mo KOJSbLEBOMY MPUHLIMMNY, TO €CTb MOC/ie ee 3anofHEHNS HO-
Basl MH(OpMaLMsa 3aTUpaeT caMmyto cTapyto. EMKocTb namsTu perncrtpatopa coctaensieT o 1000 cobbiTuii.

1.2.15 Tlopnepkka CMCTEMbl TOYHOrO €AMHOMO BpeEMEHU
1.2.15.1 Bce cobbiTusi perncTpupyemMble B YCTPOMCTBE MAYT C METKOM BPEMEHW C TOYHOCTHIO 0 1 MC.
1.2.15.2 AcTtpoHoMu4eckoe BpeMs (rof, Mecsu, AeHb, Yac U T.A.) HA YCTPOWCTBaX 3alMT NOACTaHLMM
MOXHO 3a/laTb Yepe3 OAMH U3 KaHaNoB CBA3M C MOMOLLbIO LUMPOKOBELLATENbHOM KOMaHAbl 3aaaHusl Bpemeru. Ho
B 60OMbLIMHCTBE CrydaeB cneumduka KaHanoB CBA3M U UCMOMb3yeMbIX MPOTOKOSIOB HE MO3BOSSIET BblAEPXKATb
TOYHOCTb CUHXPOHM3aUMKN A0 1 MC.
1.2.15.3 B ycTpoicTBe nNpeaycMOTPeHbl Mepbl ANsi BK/OUYEHUS B CUCTEMY TOYHOMO €AMHOr0 BPEMEHW,
ANS Yero K CMHXPOHU3MPYEMbIM YCTPOMCTBAM MOABOAMTCS CreuManbHbIi KaHas, Mo KOTOPOMY MnepeaaeTcst
CMHXPOUMMNYJIbC. 3TO MO3BOSISIET 06E€CNEYUTb CUHXPOHM3ALIMIO YCTPOUCTB Ha 3alUMLLAEMOM 06bEKTE C TOYHOCTbIO
fo 1 mc.
1.2.15.4 [ns npuemMa curHana CUHXpOMMIYySibCa MOXET WCMOJb30BaTbCH OAVH W3 [IBYX BXOAOB YCTPOW-
cTBa:
—  BXoA WHTepdelica RS485. B 3ToM pexmme (331a€TCst COOTBETCTBYIOLLUEN NPOrPaMMHON HacTpoW-
KoM, cM. n.1.2.15.6) nopT 1UCcnonb3yeTcs Kak ANCKPETHbIN BXOA (TO eCTb pearmpyeT Ha UMMYSbC C
MWUHUMaNbHOW ANMTENBHOCTHIO aKTUBHOIO CUMrHana He MeHee 15 MC) 1 He MOXET UCMOoSIb30BaThCs
ANs OpraHM3aumn CTaHAapTHOMO KaHana CB3w;
—  CMeuvanusnMpoBaHHbIA AUCKPETHbLIN BXoA «CUHXPOMMNYNbC». [aHHbIA BXOA BbINOSHEH HA HOMU-
HanbHOE 3HaYeHWe MOCTOSHHOro HanpsbkeHns 24 B. AnMTenbHOCTb BXOAHOIO MMMyfbca He MeHee
15 Mmc.
1.2.15.5 Mpuxoa uMnynbca MO KaHany CUHXPOHM3aLMKM NPUBOAMT K aBTOMATMUECKOW <«MOACTpOMKe»
BHYTPEHHEr0 BPEMEHW YCTPOWCTBA.
1.2.15.6 MapaMeTpbl CUHXPOHM3ALIMMN MO BPEMEHU 331AI0TCA B MEHIO «HacTpoikn — CUHXPOHU3aLMS.
C nomolubto yctaBkn «MIMNynbC» UMEETCS BO3MOXHOCTb 3a4aTb YaCTOTy Mpuxoda CUrHana CUHXpPOHM3a-
LUMn: OOWH pa3 B CeKyHAY, B MUHYTY, B 4ac.
C noMouibto ycTaBku «MopT» MOXHO 32/1aTb OJIHO M3 3HAYEHWI:
—  «OTKN» — CMHXPOHU3ALMS HEe UCronb3yeTcs (B 3TOM ciyyae uHTepdeiic RS485 MOXHO MCMOsb30-
BaTb 4/19 OpraHM3aumm CTaHAapTHOMO KaHana CBs3u);
—  «RS485» — KkaHan CMHXPOHU3ALIMK BbIMOJSHSAETCS C NMOMOLLbIO UHTepdelica RS485;
—  «ONTpoH» — KaHan CMHXPOHM3aLMW BbIMOSHAETCA C MOMOLLBD ONTPOHHOrO BXxoda «CUMHXPOUM-
nynbC».
1.2.15.7 B cny4ae, ecim yCTaBKOM 3afaHa CMHXPOHM3aumst no BpeMmeHun («MopT — RS485/0nTpoH»), a
CUHXPOUMNYNbC HE MPUXOAUT B TeYEeHWe ABYX MHTEPBASIOB OXuAaHMs MMMyabca (3HayeHne yctaBkn «MMnynbe»
YMHOXEHHOE Ha [Ba), TO Ha MHAMKATOPE YCTPOWCTBA MOSIBASETCS coobLleHne «HeT uMnynbca cMHxp.». Mpu 3TOM
cpabaTbiBaHMe pene «CurHan» n ceeToamMofda <«BHeWHss HeMcnpaBHOCTb» He MpOMCXOAWT, T.K. Oowunbka He
KpUTMYecKas 1 No3BoAseT A0Nroe BpeMs BbiNOMAHATb PyHKUMM 6e3 noTepu KadvecTsa.
1.2.15.8 YcTpoiictBa € MCnonHeHneM «U4-TX» n «M4-FX» noaaep>xmBaloT CMHXPOHM3ALIMIO BPEMEHU C
noMoLblo npotokonia SNTPv4. Bbibop Mcnosib3yemMoro NpOTOKONMA OCYLIECTBNSETCA B MeHIO «HacTpoiku —
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CMHXp.BpEMEHWN» C MOMOLLBIO YCTaBKM «CUHXP.NO ceTn». CUHXPOHM3ALMS MO CETU BbINOJIHAETCH OTHOCUTENBHO
BCEMUPHOIO yHMUBEpCcasibHoro Bpemeru UTC.

MeTkun BpemMeHu B Mogenu AaHHbiXx MIK 61850 yka3sbiBatoTcsa oTHocutensHo UTC. MeTku BpeMeHu ans
perucTpaTopa CobbITWiA, OCLMNNOrpaMM 1 cpabaTblBaHWUiA YKa3bIBALOTCS OTHOCUTENbHO JIOKASIbHOrO BpeMeHu. [ns
HaCTPOWKN NOKaNbHOrO BPEMEHW HeobxoauMMo ykasaTb cMeleHne oT UTC B MMHyTax C MOMOLLbIO YCTaBKM
«CmewWw.oTUTC, MUH».

HacTpovika cuHxpoHu3aumm BpeMeHn no npoTtokony SNTP ocywecTensieTca B pasgene «Hactpovikn —
CuHXp.BpeMeHn — SNTP»:

— «IP agpec (ocH.)» — aapec OCHOBHOIO cepeepa BpeMeEHH;

— «IP agpec (pes.)» — agpec pe3epBHOro cepsepa BpeMeHu;

— «[epunop cuHXp., C» — Nepuoa ornpoca cepBepa BpEMEHU B CEKyHAaAX;

— «Tox.cepsepa, C» — BpeMsi OXXMAaHWS OTBETa OT CcepBepa B CeKyHAax;

Mpu ncnonb3oBaHuM npoTokona SNTP yCTPOMCTBO OCYLIECTBSIET ONPOC OCHOBHOMO CEpPBEpPA BPEMEHMU C
nepuoaoM, 3afaHHbIM ycTaBkon «llepuod cvHXp., ¢». Ecin B TeyeHne BpeMeHn «ToxX.cepBepa, C» He NOCTynun
OTBET OT OCHOBHOMO CepBepa, YCTPOMCTBO MEPEK/IOYAETCS Ha Pe3epBHbLIN CepBep BpeMeHW. YCTpOMCTBO OyaeT
npoaomkatb paboTy C pe3epBHbIM CEPBEPOM [0 TeX MNop, Noka byaeT nonyyatb OT HEro OTBET, MOC/NE Yero CHoBa
MepeKoUMTCS Ha OCHOBHOM CEpBEP BPEMEHMW.

Ecnm yCTpOMCTBO He MOSy4YMT OTBET HM OT OCHOBHOMO, HWM OT PE3EepPBHOMO CepBepa BpeMEHW, TO 4epes
BpeMsi, 3afaHHOe YycTaBkoM «HacTpolku — CuHXp.BpeMeHu — TyA.CMHXp.,C», Ha MWHAWKATOpe YCTPOWCTBa
nosIBUTCA coobLueHne «HeT CHXP.BPEMEHN» U U3MEHWUTCS Ka4yeCTBO BpeMeHM B Moaenu AaHHbIx MK 61850.

Onsa obecnevyeHns CMHXPOHU3aLMKN BpeMeHWU C TOYHOCTBIO 1 MC BO3MOXHO COBMECTHOE WCNOSb30BaHUE
CUMHXPOHM3aLMM BpeMeHu OT cuHxpoumnynbca (PPS) n no cetn (SNTP). B 3TOM criydae OCHOBHbIM KaHa/IOM
CUHXPOHM3ALUMKN SBMSIETCA CUHXPOUMIYNbC, @ 3HaJYeHUe BpPEMEHW, MOSyYeHHOe MO CeTU, NPUMEHSETCS TOSMbKO,
€C/IM TeKyLlee BPeMsi YCTPOMUCTBA OT/IMYAETCS OT NOMy4eHHOro BpeMeHu 6osee Yyem Ha 500 Mmc.

1.2.16 JIMHuS cBsA3K

1.2.16.1 B ycTpoiicTBe NpeaycMaTpuBaloTCs TPW UK YeTbipe UHTepdeica IMHMUN CBS3W C KOMIMbIOTEPOM.
WHTepdeicel USB 1 RS485 npucyTCTBYIOT BCEraa, TWM OCTasbHbIX MHTEPhENCOB ONpeaensieTcsl MCNOSIHEHUEM.

1.2.16.2 Bce uHTepdelicbl CBS3M NO3BOSSIIOT BbIMOHATL BCE AOCTYMHblE onepaumu, MoryT 6biTb noj-
KMtoYeHbl OAHOBPEMEHHO, B TOM YMC/E HA pasHbIX CKOPOCTAX Nepeaayu.

1.2.16.3 Pasbem USB Ha nepeaHelt maHenu npeaHa3HayeH, B OCHOBHOM, [nsi MpPOBEAEHUSI MyCKo-
Hanafo4YHbIX paboT M MO3BONSIET BPEMEHHO COEAMHSTBCS C KOMMBbIOTEPOM MO MPUHUMMY «TOYKa-TOYKa» Mpwu
OTKPbITON 3aLLMTHOWM KpbILLKE yCTpoicTBa. [Ns COEAMHEHMS] C KOMIMbIOTEPOM UCMO/b3YETCS CTaHAAPTHbIN Kabesnb
Tuna «A-B». ManbBaHNMYECKON pPa3Bsi3kM OT CXEMbl YCTPONCTBA AaHHbIA UHTEpdENC He MMeeT.

[nsi naHHoro nHTepdelica NnpeaycMoTpeH NpoTokon cesiaun ModBus RTU

1.2.16.4 WHTepdeiic RS485 Ha 3aaHel naHenm npubopa npeaHasHaYveH Ans NOCTOSHHOrO MOAKoUEeHUs
YCTPOICTBa B JIOKaNbHYIO CETb CBSI3W ANs pelleHuns 3agad ACY. Ha aToM uHTepdeiice peannsyeTcss MHOrOTO4YeY-
Hoe MOAK/oYEHNE, TO eCTb K OAHOMY KOMMbIOTEPY MOXHO OAHOBPEMEHHO MOAK/YaTb HECKOSIbKO YCTPOWUCTB C
aHaNOrMYHbIM KaHafoM napanfensHo (LWMHHAs apXUTeKTypa). 3TOT UHTepdeNC BCceraa MMEET NOJHYHO rafbBaH K-
YecKyto pa3Bsi3Ky OT CXEMbl YCTPOMCTBA.

JIMHMIo cBA3K c MHTepdeitcom RS485 pekoMeHAYeTCsl COrfacoBblBaTb HA KOHLAX, MOAKoYast BCTPOEH-
Hbl€ COrMacytoLMe pe3nCcTopbl Ha KpanHUX ycTpoicTBax. MoaKIoYEHNE OCYLLECTBASIETCS C MOMOLLbIO 3aMblKaHWs
KOHTaKToB 3 U 4 KNEMMHUKOB. MOHTaX JMHUWU CBSI3M C UHTepdelicom RS485 pekoMeHayeTcs npou3BOAUTb C
MOMOLLbIO BWMTON 3KPaHWpPOBAHHOW Mapbl, cobntopas MNONSPHOCTb MOAK/OYEHUS NPOBOAOB. [N AaHHOro
nHTepdelica npeaycMoTpeH npotokon ceasu Modbus RTU.

1.2.16.5 B ucnonHeHun «U1» B ycTpoicTBE MpeaycMOTPeH AOMONHUTENbHBIN MHTepdeic RS485 ¢ Tex-
HWYECKUMU NapaMeTpaMm aHaNorMYHbIMU OCHOBHOMY MHTepdeitcy (cm. n.1.2.16.4).

1.2.16.6 B ucrnonHeHun «W3» B yCTpoOMCTBE MpEeaycCMOTPEH AOMOMHMUTENbHBIM MHTepdelic Ethernet no
«BuTOMN Nape» (100BASE-TX) c npotokoniomM ob6MeHa Modbus TCP.

1.2.16.7 B ucnonHeHun «N4-FX» B yCTpOMCTBE NpeayCcMOTPeHbl ABA AOMOSHUTENbHBIX OMNTUYECKUX WH-
Tepdeitica Ethernet (100BASE-FX). [HdaHHble WHTepdeicbl MNOAAEPXKMBAOT NpPOToKos obmeHa MK 61850,
pegakums 2. MOHTaX JIMHWUKM CBSA3WN C OonTMYecknM MHTepdelicom Ethernet nponssoanTcs ¢ noMoLblo CTaHAapT-
HbIX OMTOBOJIOKOHHbIX (MHOrOMOJOBbIX) Kabeneit ¢ pasbemamm MTRI-F.

1.2.16.8 B ucnonHeHnn «M4-TX» B yCTpoMCTBE NpeayCMOTPeHbl [Ba HAOMOSHMTENbHbLIX MHTepdeNca
Ethernet no «Butoi nape» (100BASE-TX). JaHHble MHTepdENChl NoAAEPXXMBAIOT NPOTOKON obMeHa M3K 61850,
pegakums 2. MOHTaX NMHUM CBS3M C MHTepdeicom Ethernet no «BuTON nape» MpPoOM3BOAUTCS C MOMOLLBIO
CTaHAapTHbIX kabenen Tuna UTP unu FTP ¢ pasbemamn R145.

1.2.16.9 B ycTpoiicTBax C UCMONHeHnaMU «MN4-TX» n «N4-FX» BO3MOXHO MCrOJIb30BaAHME [BYX MOPTOB
Ethernet ans opraHusaumm 6eclIOBHOrO pe3epBMpoBaHMS MO NPOTOKoNy PRP.

1.2.16.10 Ons kaxaoro uHTepdeiica ¢ npotokonoM Modbus RTU B MeHI0 «HacTpoiku» Heobxoanmo BBe-
CTV NMapaMeTpbl, NMO3BOJSAIOLME HACTPOUTb YCTPOMCTBO Ha paboTy C pasnnyHbLIMM BapUaHTaMy Nepeaayv AaHHbIX.
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3TMMM NapaMeTpaMu SIBASIOTCS: aapec YCTPOMCTBA B JIOKANbHOM CETWU, CKOPOCTb MepeAayn AaHHbIX, Hannuve u
BMJ MPOBEPKMN AaHHbIX Ha YETHOCTb, @ TalOKe KOMMYECTBO CTOMOBLIX HUT.

1.2.16.11 [nga kaxporo nHTepdeiica Ethernet B MeHio «HacTpoiiku» HeobxoaMMo BBECTV MApaMeTphbl Ce-
T1: IP-agpec ycTpoiicTBa, Macky noaceTu, IP-agpec wnto3a. CKOpocTb nepeaayn AaHHbiX cocTasnsieT 10/100
M6uT/c 1 onpepenseTcs aBToMaTM4eckn B 3aBUCUMOCTU OT NOAKIOYEHHOrO CETEBOro 06opyaoBaHMS.

B ycTpoiictBax ¢ ucnonHeHusMn «M4-TX» n «M4-FX» npuMeHeHue M3MEHEHHbIX HAaCTPOEK NMHUK CBSI3V
NMPOMCXOAUT MOC/Ee Mepe3anycka yCTPOMCTBa. ITO KacaeTcsl Kak M3MeHEeHUs NapaMeTpoB C INLEBOW MaHenu, Tak
“ ¢ noMouubto 3arpy3ku CID-daina.

1.2.16.12 MapkupoBka pa3beMoB MHTEPMhENCOB CBA3WN, PacroNIOXKEHHbIX Ha 3afHeW NaHenm YCTPOMCTBa,
npuseaeHa Ha pucyHke [.1.

1.2.16.13 B ycTpoicTBax ¢ ucnonHeHnammn «M4-TX» n «M4-FX» KOHTPONMPYETCS HalMumne CBS3N KadKAOro
nHTepdeica Ethernet ¢ ceteBbiM 060pyaoBaHmeM. MNMpu BbISBNEHUM OTCYTCTBUSI CBA3WN MpoMCXoanT cpabatbiBaHue
BbIXOZAHbIX KOHTaKTOB pene «CurHam», 3aXuraHue cBeToamoda «BHeWHss HencnpaBHOCTb» U Ha WHAMKATOpe
YCTpONCTBa OTOBpaXkaeTcs COOTBETCTBYIOLLAs HeucrnpaBHOCTb «HeT cBsi3n Eth 1(2)». [eictBne Ha pene
«CurHan», Ha cBeToanoA «BHeLH:AS HenCcnpaBHOCTb> U BbIBOZ, COODLLEHNS O HEMCNPABHOCTU MOXHO 3anpeTuTb C
nomoLblo ycraBkn «Obwme — CurHan Eth 1(2) — Otkn». Takke MMeeTcs BO3MOXHOCTb 3aaaTb cpabaTbiBaHue
O[HOr0 M3 MporpaMMMpyeMbIX CBETOAMOAOB WM pene npu obpbiBe cBa3n. [ns 3Toro Heobxoaumo BbibpaTb
COOTBETCTBYIOLLYIO TOYKY MOAKMOYEHUs «HeT cBa3nEthl» wnn «HeT cBAsnEth2>. CurHan B [aHHbIX TOYKax
NOSIBNSIETCA HE3aBMCMMO OT 3HauveHus ycTaBku «Obwme — CurHan Eth1(2).

1.2.16.14 B ycTpoinctBax C ucrnonHeHusMmn «M4-TX» n «M4-FX» npepycmatpuBaetca npuem GOOSE-
COOOLLEHMI OT BHELIHUX YCTPONCTB. B coobuieHun oxuaaetcs nHbopMaumsi 06 M3MeHEHUM COCTOSIHUS ANCKpeT-
HOro CMUrHana 1 COOTBETCTBYIOLLMIA aHHOMY curHany aTpubyT kadectsa (quality).

B 3aBUcMMOCTM OT 3afaHHOro BHYTpeHHero aapeca (intAddr) anckpeTHbiid curHan u3 GOOSE-coobLeHust
MOCTYMNaeT Ha COOTBETCTBYHOLUMIN BXOA BHYTPEHHEl (hyHKLMOHANbHO-NOMMYECKOM cxeMbl ycTpoincTea. CooTseT-
CTBME BHYTPEHHUX aApPECOB 1 BXOAO0B (hYHKLIMOHANbHO-NIOrMYeCKon cxeMbl NpuBeaeHo B Tabnuue B.1.

B cnyyae npuxopa 3HaveHust kadectBa «invalid» unm «questionable» ncnonb3yerca mMexaHu3M «noacTa-
HOBKM», T.€. 3aMeHbl 3Ha4YEHUS1 CUrHana Ha KOHCTaHTY MO 3afaHHbIM NpaBwWiaM. 3ajaHue npasBuil NOACTaHOBKU
ONUCbIBAETC B OTAENbHOM AokyMeHTe. Ecnn cooteetctBytowee GOOSE-cooblieHme He MpUXoanno B TeYeHue
BPEMEHM, MpPEBbILLAIOLIEr0 MAKCMMaNbHO [JOMYCTMMOE 3HadeHue, Wan B COOOLEeHMM OTCYTCTBYET aTpubyT
KayecTBa CUrHana, TO 3Ha4YeHue KayecTsa NpUHMMaeTCsa paBHbIM «invalid» n NpuMeHseTcs NoACTaHOBKA.

[ns KOHTpons B npouecce Hanagku COCTOSHUSI BXOAHbIX CUrHanoB, npuHMMaemblx no GOOSE-
coobLueHunsiM, B MeHio «KoHTponb — CoctosiHe GOOSE» oTobpaXkatoTcsl TeKyLME COCTOSHUS BXOAHbIX ANCKpET-
HbIX curHanoB. WMHdbopmaumsa oTobpaxeTcs B ABe CTPOYKM. MepBasi CTpoYKa — 3HAYeHUSt ANCKPETHLIX CUrHaNoB
(«0» nam «1»), pacnosioXXeHHbIX B Nnopsake BO3pacTaHUsl HOMepa BHyTpeHHero agpeca («goose0l-goosel6» u
T.4.). 3HauyeHuVs1 BbIBOASITCA C YYETOM BO3MOXHOM MOACTaHOBKM (ecnin kadecTBo «invalid» nnu «questionable»).

BTopas cTpoyka — 3Ha4yeHust aTpubyTa kadectsa (quality), nonyyeHHoro B GOOSE-coobuennn (pacnona-
raeTcs noj COOTBETCTBYIOWMM 3HAYEHMEM AMCKPETHOro BXOAA, K KOTOPOMY OTHOCWUTCS). 3HAYEHMs KadyecTBa
yC/IoBHO 0603HavaroTCs:

—  «+» — KayecTBO «good»;

—  «—» — Ka4yecTBo «invalid»;

—  «?» — KayecTBo «questionable»;

— «»—(nycroe none), Ha AaHHbIM BXoA He noanucaHo GOOSE-cooblueHune.

B cnyyae, e 3HayeHue KayecTBa OOHOMO M3 [AUCKPETHbIX CUrHanoB nnoxoe («invalid» wnu
«questionable»), To Ha nHANKaTOpe BLIBOAUTCS COOBLLIEHNE O HeuncrnpaBHOCTU «[Mnox.kay.Bx.GOOSE». OeictBue
Ha curHanuM3aumio He npousBogutcs. C noMolblo yctaBku «Obwme — CurH.kad.GOOSE» MOXHO OTKIOUUTb
BbIBOJ, HEMCMNPABHOCTM Ha MHAMKATOP.

1.2.16.15 TMoapobHble onNucaHusl peanu3aunn NOAAEPXKMBAEMBLIX MPOTOKOMNOB CBS3N MPUBOASTCS B OT-
JAenbHbIX AOKYMEHTax, KOTOpble BbICbIIATCS Mo 3anpocy.

1.3 CocraB n3genus

1.3.1 B yCTpOWCTBO BXOAAT CNeAytoLLME OCHOBHbIE Y3/1bl:
—  Moaynb KoHTponnepa MK;
—  MOAyfb KNaBMaTypbl U UHAMKALMK;
—  MOAyfb NUTaHUS;
—  MOAyJb ONTPOHHbIX BXOAOB;
—  MOAy/b BbIXOAHbIX pene;
—  MOAy/b BbIXOAHbIX pene 1 ONTPOHHbIX BXOAO0B;
—  MOAyNb BXOAHbIX pa3Bsi3blBaloWMX TPaHChOPMaTOpOB.
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1.3.2 KoHcTpykumsa nsaenuns
1.3.2.1 KOHCTPYKTMBHO YCTPOWCTBO BbIMOSIHEHO B BMAE CTanbHOro 6/10Ka, MMEIOLWEro IULEBYIO NaHenb
(nynbT ynpaeneHus). CTpyKTypHas CxeMa YCTPOMCTBa M306paxkeHa Ha pUCyHke 1.
1.3.2.2 B 6510ke pacnonoxeHbl MOAyNN, B COCTAB KOTOPbIX BXOASAT MeyaTHas nnata u apyrue Heobxoau-
Mble 3/1eMEHTbI. Moayn 06beanHEHbI MeXxy COB0oM C MOMOLLbLIO NMeYaTHOW Kpocc-nnaThbl. BHEWHWe curHanbl Bcex
Moaynei (KkpoMe Moayns ynpaBneHus) BbiBeAEeHbl Ha 3aHIO0 NaHenb 6/10ka M NoAKIIoYEHbI K KneMMaM. KneMMbi
BbIMOSIHEHbI Pa3beMHbIMK (LIESTON PYMMoN), YTO MO3BOASIET MpY HEOOXOAMMOCTU OMNepaTUBHO 3aMeHUTb YCTPOU-
CTBO, HEe HapyLLas MOHTaX MoABOASALLIMX MPOBOLOB.
1.3.2.3 Ha nepepgHeln naHenu ycTpoiCTBa yCTaHOBIIEHI:
—  WHAWKATOP, COAepXalmi YeTblpe cTpoku no 20 3HaKOMECT, C YNpaBnsieMon NOACBETKON U pery-
NIMPYEMOW KOHTPACTHOCTbIO;
—  KHOMKM KfaBMaTypbl ynpasneHus (WWeCTb KHOMOK YNpaBfieHUsl AMANoroM <«4YesioBek-MallmHa»,
KHOMKa cbpoca cMrHanmnsaumm 1 KHOMKM ONepaTMBHOIO ynpaBrieHns);
—  CBETOAMOfAbl curHanusaumm (C PUKCMPOBaHHbLIM Ha3HAYeHWeM M NpPorpaMMUpyeMble Nonb3oBaTe-
nem).

1.3.3 Mogaynu BxoAHbIX TpaHCHOPMaToOpoB TOKa

1.3.3.1 Mopaynb TpaHcchopMaTOpPOB TOKa COAEPXUT TpW OAMHAKOBLIX TpaHccopMaTopa ToKa MO KadKAow
aze. Mpu OTCYTCTBUM M3MEPUTENBHOMO TpaHcdopMaTopa Toka B a3e B Ha npucoeaMHEHWUM COOTBETCTBYOLME
BXOZHbIE KNIEMMbI YCTPOCTBA OCTABNSIOT CBOB6OAHbIMM, @ YCTaBKy «TT hasbl B» 3agator «OTKI».

1.3.3.2 MNpoMexyTouyHble TpaHcchopMaTopbl 06ecrneunBatoT rabBaHUYECKYO Pa3Bsi3Ky U NpeaBapuUTesib-
HOe MaclTabupoBaHWe BXOAHbIX CUrHanoB. MepBMYHbIE OBMOTKM TpaHChOPMaTOpOB 06ECreuMBatoT 3aAaHHYHo
TEPMMYECKYIO CTOWKOCTb MpY KPAaTKOBPEMEHHbIX Meperpy3kax Mo BXOAHLIM CUrHaNaM.

1.3.4 Mopaynb KoHTponnepa
1.3.4.1 Moaynb MMKpPONPOLIECCOPHOr0 KOHTPOJ/Iepa, KpoMe cobCTBEHHO 32-pa3psaHOro MMKpoMpoLec-
copa, coaepxut 4 Mb6ant M3Y, 16 Mbant coxpaHsiemoro O3Y, CTOpPOXEBOW TaiMep, Yacbl-KaneHaapb, CXEMY
pe3epBHOrO NWUTaHWsI MaMATUM U KaneHaapsl, SHEProHe3aBUCUMYO MaMaTb YCTABOK, MHTepdEeNC WnHbI pacumpe-
HUs 1 14-paspsgHbiii 8-kaHanbHbI ALM. TnaBHbIA npoueccop 06CNyXMBAET TpU NOCIEeAOBaTENbHbIX KaHasa
cBs3n — USB, RS485 u TpeTuii uHTepdeiic B 3aBUCUMOCTM OT UCMOSIHEHMSI. TaM Xe pacrofioKeH BXOA CUHXPOHU-
3auUnn BpEMEHMU.
1.3.4.2 Mopaynb KOHTpONEepa BbINOHSET creaytowme hyHKUnn:
—  MpPUWEM CMTHANOB OT TpaHcopMaTopoB Toka (3 KaHana);
—  aHanoro-umgposoe npeobpazoBaHme BXOAHbIX aHANOroBbIX CUrHamMOB;
—  BOCCTaHOBMEHWe OopMbl CUrHaNa Npu NOrpeLHOCTAX NePBUYHBIX TT;
—  (WAbTpaumMsi aHanoroBbIX CUrHasMoB, NoAABNEHME ANeEPUOANYECKON M BbICOKOYACTOTHLIX COCTaB-
NSIIOLWMX, HAYMHasi CO BTOPOMN FrapMOHUKU;
—  BOCCTaHOB/EHWe Toka a3bl B npn ee oTCyTCTBUY;
—  pacyeT [AeNCTBYIOLLMX 3HAUYEHMI NEPBOIN rapMOHNYECKON COCTaBNSIOLLIEN BXOAHbIX CUFHASIOB;
—  pacyeT AENCTBYIOLMX 3HAYEHWI BbICLUIMX FraPMOHUYECKUX COCTaBASIOLWMX TOKa HyMeBON Nocneso-
BaTe/NIbHOCTY;
—  pacyeT AeMCTBYIOLLEroO 3HAaYeHMs! TOKa 06paTHOM NoCNef0BaTENbHOCTY;
—  Bbl6Op MaKCMManbHOro 3Ha4YeHMs U3 TpeX (asHbIX TOKOB;
—  CpaBHEHWE pacCYMTaHHbIX 3HAYEHMI TOKOB C YCTaBKaMy;
— oTpaboTKa BblAepXXeK BpeMeHHU;
—  Bblgaya CUrHasioB Ha COOTBETCTBYIOLUME pene;
—  MOCTOSIHHbIV ONPOC BCEX AUCKPETHbLIX CUMHAJIOB;
—  0bCcny>KMBaHWE NOrM4Yeckoln CXeMbl YCTPOWUCTBA;
—  MHAMKAUMS COCTOSIHWUS YCTPOMCTBA Ha CBETOAMOMAX;
—  Onpoc ynpasnsoWmx KHOMOK;
— obcny)xmBaHue KaHasnoB CBA3M;
—  BbIBOA MHMOPMaLUMK Ha aucnnei;
—  TMOCTOSIHHasa caMOAMarHOCTMKa MoAyNs.

1.3.5 Mopaynu onTpoHHbIX BXOA0B
1.3.5.1 Moaynm onTpOHHLIX BXOAOB 06ecrne4mBaioT:
—  ranbBaHWYECKYIO pa3Bsi3Ky BXOAHbIX AUCKPETHLIX CUFHANOB OT 3/IEKTPOHHOM CXEMbI YCTPOMCTBA;
—  BbICOKYIO MOMEXOYCTOMUMBOCTb (PYHKLMOHMPOBAHUS 3@ CYET BbICOKOro nopora cpabaTbiBaHus
ONTO3/1EKTPOHHOro npeobpaszosaTtens He Huxe 0,6 oT Unom
1.3.5.2 B 3aBUCMMOCTU OT MCMOSIHEHUS YCTPOWCTBO KOMMJIEKTYETCA MOAYNSAMU BXOAHBLIX ANCKPETHbIX
CUrHanoB OAHOM M3 NATM MoauduKkauuii — Ha HanpsbkeHve 24, 48, 110 B, 220 B nocTOSIHHOro Toka WMAM Ha
HanpsbkeHne 220 B NoCTOSSHHOro/MepeMeHHoro Toka.
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1.3.5.3 [Ansa ucnonHeHns 220 B DC auckpeTHble BXOAbl cpabaTbiBalOT TOMbKO MpW nofaye HanpshkeHus
NpsAMON MONSIPHOCTW, ANt OCTaNbHbIX MOAUMUKALMIA NONSPHOCTL MOAKIIOYEHUSI BXOAHBIX CUMHANOB MPOW3BOJIb-
Hasl.

1.3.5.4 [Ansa ncnonHenns 220 B DC npeaycMoTpeHo dhopMupoBaHWe UMMybca pexxekuun, obecrneynsa-
fOLLEero NpoTekaHue Mo BXOAHOW LIENM KONMMYECTBa aneKkTpuyecTBa He MeHee 500 MkKn. HanpsbkeHue 3anycka
UMNyNbCa pexeKkuMu He npeBbllaeT HanpsbkeHus cpabatbiBaHus, npuBeaéHHoro B Tabnuue 1. HanpsbkeHue
BbIK/IOUYEHMS UMMYNbCa PeXeKUMM He NPEBbLILIAET HaNPsSHXKeHUs BO3BpaTa, NpuseaéHHoro B Tabnuue 1.

1.3.6 Mogaynb BbIXOOHBIX pene

1.3.6.1 BbixogHble pene, NpUMeEHEHHbIE B YCTPONCTBE, 06eCneunBaloT rasibBaHUYECKY0 Pa3BsA3Ky 3/ieK-
TPOHHOM CXEMbl YCTPOWCTBA C KOMMYTUPYEMbIMU LIENSMU U 061aJaloT BbICOKON KOMMYTUPYHOLLE CMOCOBHOCTBIO.
Kaxxgoe pene uMeeT ABe nepekuAHbIX napbl KOHTAKTOB, HO HE BCE OHW BbiBeAEHbl Ha BbIXOAHblE KeMMbl. B
cxeMe npegycMoTpeHa 6110KMpPOBKa OT ClyyaiHbIX cpabaTbiBaHUA BbIXOAHBIX penie npu cbosix npoleccopa.

1.3.6.2 BbIxogHOE pene OTK/YEHUS BblKoYaTens npoaybrmMpoBaHO [ABYMS HE3aBUCUMMbIMK LiensiMu
(BbIXOA perncTpa — TPaH3UCTOPHBIN KoY — CMSI0BOE perie) ANs MOBbIWEHWUS HAAEXHOCTU cpabaTbiBaHWs npu
oTKMoYeHnn asapumn. KoHTakTHble HP rpynnbl BbIXOAHbIX pene «OTkA. 1» n «OTKN. 2» peKoMeHAyeTCs BKIYaTb
napannesnsHo.

1.3.6.3 HanpsbkeHve nuTaHus ynpaensowmx 06MOTOK BbIXOAHbIX pene cocTaBnsieT 12 B noCTosiHHOro
TOKa.

1.3.7 Mogaynb NuUTaHus

1.3.7.1 Mopynb nuTaHuns NpeobpasyeT NepBUYHOE HarnpshKeHWe onepaTMBHOrO NTaHus (MEPEMEHHOE,
NMOCTOSIHHOE WM BbIMNPSIMIIEHHOE) BO BTOPUYHbIE BbIXOAHbIE CTabUNM3NPOBaHHbIE HANPSYKEHUS! MOCTOSHHOMO TOKa
+5Bu+12B.

1.3.7.2 B 3aBMCMMOCTU OT UCMOJIHEHMSI YCTPOWCTBO KOMIMMIEKTYETCS MOAYNIEM NUTAHUSI OAHON U3 YeTbIpex
mMoaMdUKaumMii — Ha HanpsbkeHne 24, 48, 110 B nocTosiHHOro Toka MAM Ha HanpsbkeHue 220 B nocTosiHHO-
ro/nepemMeHHOro Toka.

Ans ucnonHeHust 220 B NonsipHOCTb MOAK/IOYEHUS MUTaHUA MPOU3BOJIbHAA, AN UCMONMHEHWU =24 B,
=48 B 1 =110 B Ha kneMMy 1 nOABOANTCS «+>», HA KNeMMy 2 NOABOANTCS «—».

1.3.7.3 Ha moayne nuTaHus pacrofioXXeH OTCEeK 3MIEMEHTa MUTaHUs (CMEHHON NMTUEBON GaTapeiikn),
obecneumBaloLLero coxpaHeHve NamsaT U Xxo4a YacoB Mpu OTCYTCTBMM ONEPaTUBHOMO NMUTaHMS.

1.3.8 Moaynb knasmaTypbl U MHAMKALMK

1.3.8.1 Mopaynb KnaBuaTypbl U MHAMKALMWM MO3BONSIET OMPALIMBATL COCTOSIHME KHOMOK, BbIBOAMTb WH-
¢opmaumio Ha Tabno B BykBeHHO-LM(POBOM BMAE, @ TaKKe YNpaBnsiTb NOACBETKOW MHAMKATOPA.

1.3.8.2 Ha mMoayne pacnonoxeH pasbeM MHTepdeiica USB ans noaKMtoUYeHns K KOMMbIOTEPY NpU npose-
[EHWUM Hanaao4Hblx paboT. B HOpMasnibHOM peXxuMe pasbeM A0HKEH 6biTb 3aKpbIT 3aryLLKOM.

1.4 YcrpoiictBo 1 paboTa

1.4.1 OcHOBHble NPUHLMMBLI (PYHKLNMOHMPOBAHMS

1.4.1.1 YcTpoicTBO BCErAa HaxXoAMTCSl B PEXUME CNEXEHMS 32 TPeMsi TOKaMu NIMHUMK. Tpu OTCyTCTBUK
TpaHcdopmaTopa Toka B ase B Tok ¢a3bl B paccunteiBaeTcs no ¢opmyne (1).

[lonoNHMTENIbHO PacCcUUTLIBAETCS TOK 06paTHOM NOCNeaoBaTENLHOCTU L

1.4.1.2 YcTpoicTBo 0AHOBPEMEHHO M3MEPSIET MIHOBEHHbIE 3HAYEHNSI TOKOB C MOMOLLbIO MHOTOKaHa IbHO-
ro ALIM. CHsATble 3HaveHns ALIM obpabaTbiBatloTcs no nporpaMmMe LndpoBoin punbTpaumm oTHOCUTENBHO NEPBON
FapMOHMKM MPOMBILLIEHHON YacToTbl, B pe3y/nbTaTe Yero MOoJyyaloTcsl AEKApTOBbI KOOPAMHATbl BEKTOPOB
BXOAHbIX TOKOB C OTHOCUTESIbHOM B3auMMHON (hasmpoBkoi. PUNLTPaLUMS OTCEKAET MOCTOSIHHYIO COCTaBSIOLLYIO
CUrHanoB, BbICLUIME TFAapMOHWMKM, a Takke ocCi1abnser 3KCNOHeHUManbHY0 COCTaBASIOWYO NPy NepexoaHblX
npoueccax Npy aBapusix Ha JIMHUN.

1.4.1.3 [ns cpaBHEHMS C YCTaBKaMM BbIMUCISETCS [AEWCTBYIOLLIEE 3HAYEHWNE KAXKAOro TOKa U HaxoauTcs
MaKcMMasibHoOe 3HaveHne 13 asHblX TOKOB.

O/IHOBpEMEHHO pacCYMTLIBAETCA U TOK 06paTHOM nocneaoBaTesisHocTy no cdopmyne (7).

Mpu 0bpaTHOM YepeaoBaHuu a3 Npu pacdeTe Toka 06paTHOW nocneaoBaTenbHOCTM Toku a3 B u C B
¢dopmyne (7) MeHAKOTCS MecTamu.

3HayeHus1 Moaynein BEKTOPOB BbIYMCNAIOTCSA Kaxkable 10 MC M CpaBHMBAKOTCS C YCTaBKaMu, BBEAEHHbIMM B
YCTPOMCTBO MPU HACTPOWKE Ero Ha KOHKPETHOE NMPUMEHEHME.

1.4.1.4 Mpw nycke Kakon-nmMbo CTyMEeHU 3alUMTbl BKIIOYAETCA cBeToaAMnoA «IMycK 3alUTb» U MPOMCXoauT
aBTOMaTU4eCcKoe YMEHbLUEHNE 3HauYeHUsl YCTaBkM Ha 5% ans mcknoveHns apebesra n obecneveHns koadduum-
eHTa Bo3BpaTa nopsiaka 0,95. MNpu Toke MeHee 2 A k03 dMUMEHT BO3BpaTa yMeHbluaeTcs Ao 0,92.

1.4.1.5 [anee 3anyckaloTcs BPEMEHHbIE 33[IEPXXKWN, 3a[aHHbIE NS KaXXAOW CTyneHu cpabaTbiBaHus. B
CNyvae CHWXEHUS BXOAHbIX TOKOB HMDKE Mopora npoucxoauT cOpoC BblAEpXKM BpeMeHu. [ns 3aBUCUMbIX
XapaKTepUCTUK BblAEPXXKa BPEMEHWN YNPABNSETCS TEKYLLMM TOKOM.,
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Mocne BbIAEPXXKN 334aHHOrO BPEMEHM BKJIIOYEHHbIX 3alUMT BKIOYaeTcs ceetoamon «CpabaTbiBaHue» u
NPONCXOAUT OTKITIOUEHWE BbIKTOUATENS C NOMOLLbIO pesie «OTKI.».

1.4.1.6 B MOMeHT cpabaTbiBaHWUs KOHTAKTOB pefie NpoucXoauT (UKCALMS NPUUMHBI OTKIIKOUYEHUS MHUK
(B1A cpaboTaBLUEN 3aLUMTbI, BHELLHEE OTK/IIOYEHUE UM KOMaHAa), BPEMEHWU cpabaTbiBaHWs 3alWMThbl NPy MOMOLLM
BCTPOEHHbIX YacoB-KaseHAaps, a Takke BPEMEHW, NMPOLLEALLEro C MOMEHTa BbISIBIEHWSI YCII0BUIM cpabaTbiBaHMUS
3aWumTbl 10 MOMeHTa cpabatbiBaHus pene «OTKN.» T34y (NO HEMY MOXHO CYAUTb O peasibHOM NOSIHOM BpeMeHU
peakummn 3aluTbl Ha aBapuio).

Mo curHany oTknoveHns Bbikmoyatens PO BKIOYAETCS CBETOANOA «ABapUMHOE OTKIIIOUYEHME», Hauu-
HaeT MuraTb cBeToaMod «OTKM.» U npoucxoauT duKkcaums obLero BpeMeHW CyLLeCTBOBaHWS aBapUHON
cuTYyaunn 7oz ITO NO3BOMSET ONpeaensTb BpeMs OTK/IHOUYEHUS BbICOKOBOJILTHOIO BbIK/TOYaTENS.

1.4.1.7 Pa3MblkaHMe KOHTAKTOB pene «OTKM.» MPOUCXOAMT TOMbKO MOC/Ee pa3pbiBa Lenu KaTyLKu OT-
K/IIOYEHNS BbIK/OYaTeNs 6/1I0K-KOHTAKTaM1 BbIKOUaTeNs AN 3almMThl KOHTAKTOB pefie yCTPOWCTBa OT MoAropa-
HMs. AHanorMyHoO peanu3oBaHa W UEMb BK/OYEHUS Bblkaoyatens. OTK/IIOYeHWe pene yCTpoWCTBa Mpu
HecpabaTblBaHUM 6110K-KOHTaKTOB NMPOM3BOAMTCS BPY4YHYI, KHOMKOM «COpoc», mocne CHATUS NMWUTaHusl Lenen
yrnpasneHus. [NpeayCMOTpPeH KOHTPOSIb 33 BpPEMEHEM MeperiovYeHMs BbIK/oYaTeNs, a TakXe BO3MOXHOCTb
OrpaHUyeHus AUTENbHOCTY BblAauu YrpaBnsiowWwmMxX CUrHanoB Ha BbIXoAHble pene «OTk.» 1 «Bkn.».

1.4.1.8 TMpn noboM BKIHOYEHWUMN BLIKSIIOHYATENS! C NMOMOLLbIO YCTPOMWCTBA aBTOMATUYECKM BBOAUTCS YCKO-
peHne cpabaTbiBaHMsl NOObIX CTyneHeln MT3 B TeyeHue BpeMeHU Tyxop+ 1 C. 3afepkka Mpu YCKOpeHWUM
3aaeTcsl OTAENbHOW YCTaBKOW Tyckop MO MCTEUEHUM BpeMeHU Tycop+ 1 C YCKOPEHWE BLIBOAUTCS M3 paboThl, U
HauMHalOT AEMCTBOBATb Pa3fiMYHble YCTaBKM MO BPEMEHW ANst pa3HbiX CTyneHe MT3. Hanmuve yckopeHust no
KaXxaoW 13 CTyneHen 3aaaeTcs ycTaBkaMu. Ecin BpeMsi 3a8epXKKu YCKOPEHNUS 3a4aHo 60siblie BpeMEHW 3aepXKKu
Kakon-nnbo cTyneHn MT3, TO AENCTBYET MeHbLUasi yCTaBKa.

1.4.1.9 Mpu ycnoBuu BblAAYM KOMaHAbl HA OTK/KOYEHWE JIMHUU N OTCYTCTBUM CHMXKEHWS BXOAHOMO TOKa
HWKEe 3HaYeHUs lypps B TEUEHME 3aAaHHOIO YCTaBKOM Typps BPEMEHW, cpabaTbiBaeT BbixogHoe pene «YPOB» u
BbIAAET CUrHas OTK/IFOYEHWUS BBOAHOIO M CEKLMOHHOMO BbIKoYaTenen. Bpems 3agepxku Bbigaun curHana YPOB
3a/1aeTCs YCTaBKOW Typps TakuM 06pasoM, curHan YPOB 6yfeT BblAaBaTbCs TONbKO MpU YCI0BUM HecpabaTtbiBa-
HWUS BbIK/OYATENS SIMHUW. 3TO MO3BONSET CHU3UTb BPEMS OTK/IHOYEHMS BbILLECTOALLErO BbIKMOYATENS U YMEHb-
WKUTb NOCNEACTBMS  OTKasa BbIKAYATENd JSIMHUU. 3aMKHYTOE COCTOSIHME KOHTakToB pene «YPOB»
obecrneumBaeTcs A0 CHUXKEHMUS TOKA B IMHUU HWXKE lypps. ONMTENBHOCTb 3aMKHYTOMO COCTOSIHUS pene «YPOB» —
He MeHee 1 c.

1.4.2 CamoamarHoOCTMKa YCTpoicTBa

1.4.2.1 TMpw BKIIOYEHNU NUTAHUS NPOUCXOANUT MOJIHAs NPOBEPKa NPOrpaMMHO AOCTYMHbIX Y3/10B YCTPOW-
CTBa, BKJoYast caMm npoueccop, MN3Y, O3Y, AU, sHeproHe3aBUCMMYIO NaMsATb YCTaBOK, OOMOTKM BbIXOAHLIX pene.
B cnyyae obHapyXeHus 0TKa30B, a Takoke NpW OTCYTCTBMM OMEPATMBHOIO NMUTAHWUS BbIAAETCS CUrHan HOPMAsIbHO
3aMKHYTbIMW KOHTaKkTamMu pene «OTkas», U YyCTPOMUCTBO 6IOKMpYyeTCS.

1.4.2.2 B npouecce paboTbl NpoLeccop MNOCTOSHHO NPOBOAUT CaMOAMArHOCTMKY W MepenporpaMmupyeT
TaK Ha3blBaeMblli CTOPOXKEBON TalMep, KOTOPbIA, €CN ero nepuoaMyeckn He cbpachlBaTb, Bbi3bIBAET annapaT-
HbIli CcOpOC Mpoueccopa YCTPOMCTBA M 3amyckaeT BCIO NPOrpaMMy C Hayana, BKIOYasi MOJSIHOE HavasibHoe
camoTecTupoBaHue. TakuM 06pa3oM, MPOUCXOANT MOCTOSIHHBLIA KOHTPOSb Kak OTKa30B, TakK W Ciy4aiHbiX cboeB
YCTPOWCTBa C aBTOMaTUYECKUM MEepe3arnyckoM YCTPOMUCTBa.

1.4.2.3 B ycTpoiicTBe MMeeTcs pexuMm «KOHTponb», MO3BOMAIOWMIA BbIBECTM Ha WHAMKATOP TeEKyLlme
3Ha4yeHus1 asHbIX TOKOB, TOKA HYNeBOW U 0OpaTHOM NOCNeAOBaTENbHOCTEN, COCTOSIHME BXOAHbLIX AUCKPETHbIX
CUrHasnoB, a TaKxke TekyluMe AaTy U Bpems. DTO NO3BOASET AONOHUTENBHO, C YY4acTUeM onepatopa, NpoBEpUTb
LIeIOCTHOCTb BXOAHbIX LiEMei U NpaBUIbHOCTb YCTaHOBKM TEKYLLEro BpeMeHU. B pexxuMme «KOHTPOsb» MOSIHOCTbIO
COXPAHSAIOTCS BCe (PYHKLUMM 3alUMTbl, MO3TOMY HMKAKOro BBOAA Mapons He Tpebyetcs.

1.4.3 CTpyKTypHas cxema

1.4.3.1 ToKM KOHTPONMPYEMOW JIMHWMM MOCTYNAOT Ha BXOAHbIE U3MEPUTESIbHbIE TpaHCOpMaTOphbl, OCY-
LeCTBAAOLLME raNbBaHWYECKYIO Pa3Bsi3Ky M COrflacoBaHWe YPOBHEN curHasoB. [Janee oHWM NOCTynatoT Ha Moay/b
MMUKPOMPOLIECCOPHOIO KOHTposiepa, rae npeasaputenbHO GUAbTPYIOTCA, a 3aTeM oundpoBbLIBAOTCA aHANoro-
undposbiM npeobpasosateneM ALM. LindpoBoit curHanbHbIA NpoLECCOp NPou3BOAMT LMdpoBy0 06paboTky
CUrHanos. MonyyeHHble JaHHbIE NepeaatoTcs FaBHOMY NpoLEeccopy.

1.4.3.3 Moaynb MHOMKauMm n KnasmaTypbl MO3BOJSIET OMpalUMBaTb COCTOSIHWE KHOMOK, BbIBOAUTb WH-
¢dopmaumio Ha Tabno B 6ykBeHHO-LUM(POBOM BMAE, a TaKXKE YNpaB/sTh NMOACBETKON MHAMKATOPA.

1.4.3.4 Pexumbl paboTbl YCTPOMCTBA 3a[alOTCA C KJlaBMaTypbl, COAEpXallel 6 KHOMOK [ns auanora
(«BbIxog», ««», «—»,«T», «!I», «BBoa»), KHOMKy «COpoc» A1 cbpoca CUrHanmM3aLmm 1 ynpasieHns, a Takke
KHOMKK onepaTMBHOro ynpasneHus. O6cnyxmBaHve KnaBuaTypbl U MHAMKATOpPA OCYLLECTBASET nnaTta ynpasne-
HWS1 ANCTINIEEM W KJIABUATYPOW.
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1.4.3.5 Moaynb ONTPOHHbLIX BXOAOB OCYLUIECTB/ISET rasibBAHWUECKYIO pa3BsA3Ky BXOAHbIX CUrHanoB OT
CXEMbl YCTPOWCTBA W, B 3aBUCMMOCTM OT MCMOJSIHEHWS, PacCYMTaH Ha HOMUHAbHbIN YPOBEHb BXOAHbLIX CUrHANOB
220 B nocTostHHOro, BbIMPSAMIIEHHOIO UM MepeMeHHOro Toka unn 110 B noctosHHOro Toka.

1.4.3.6 Moaynb BbIXOOHLIX perie COAEPXMUT CUrHasIbHble N CUNOBbIE perie ANs YrnpaBieHUs NOAKNIOYEH-
HbIM 060pyAoBaHNeEM. KOMMYTUPYIOLLME KOHTaKTbl pene BbiIBeAEHbI HA BHELHWE KIIEMMbI YCTPOMCTBA.

1.4.3.7 Moaynb nuTaHusa obecneyvBaeT Bce GMOKM YCTPOMCTBA HEOOGXOAMMBIMU HAMPSHXKEHUSMU U Bbl-
nosHeH no cxeme ¢ 6ecTpaHcOPMaTOpPHbIM BXOAOM. IJTO MO3BOJISIET OCYLIECTBUTL MUTAHUE YCTPOMCTBA OT
NCTOYHUKA KaK NepeMeHHOro, Tak 1 NOCTOSIHHOro ToKa.

1.4.3.8 Bnok nuTaHus BblAAeT CTabunmnsnpoBaHHbie HanpsbkeHus 5 n 12 B.

1B
ZI Mopgynbe TpaHcdopmaTopoB €«
TOKa #

CUHXPOHMN3aLMA BpeMeHN

<] RS485
Mogynb MuKponpoLeccopHoro .
KOHTponnepa [ ononHUTENbHbIN
usB Monyns MHTepdenc cesa3n
3 KnaemaTypbl <

B 3aBMCUMOCTM OT UCMOMHEHNS
W MHAMKaLUM (B 3aBMCMMOCTU OT MCMOMHEe )

—Z] Moayrb BbIXOAHbIX perne Beixoab! pene

Bbixogpl pene

_ZI MO,EI,yj'Ib BbIXOOHbIX pene

N ONTPOHHbIX BXOOOB
P [OuncKpeTHble

BXOofbl

T A N~

HZI Mogaynb onTPOHHbLIX BXOAOB AuckperHtie
BXOAbl
_| Mogaynb onTpOHHLIX BXOA0B Puckpertvie
g BXOAbl
©
=
[
c
E Mogaynb nuTaHus
Q
Q
8 220B (110 B
1~ <] SnemeHT_Mm_
i rrr——. nnTaHuna

PucyHok 1 — CTpyKTypHasi CXeMa YCTpOWUCTBa

1.4.4 OnwucaHwe BXOAHbIX aHAIOroBbIX CUrHasIoB

1.4.4.1 Knemmbl I, Iz n I- npegHasHa4yeHbl Ans MOAK/OYEHNS BTOPUYHBLIX OBMOTOK M3MEpPUTENbHbIX
TpaHchopMaTopoB ToKa JIMHUKU. O6MOTKM 06s3aTenbHO AOMKHbI BbITb NPaBWUIbHO cda3nMpoBaHbl. KneMMbl Havana
06MOTOK nMoMeyeHbl 3HaKOM «*». Mpu otcytctBun UTT B da3e B BXxoAaHbIE KNEMMbI OCTAlOTCS CBOBOAHbLIMK, @ B
yCTaBKax KoHdurypaummn 3agaetca «TT ¢asbl B — OTkn». B Takom cnyyae 3HayeHme Toka B (ase B paccunTbiBa-
etca no dopmyne (1). Ana aHeprocucteM ¢ obpaTHbiM uyepegoBaHueM ¢da3 ACB npegycMoTpeHa ycTaBka
«YepenoBaHve a3 — MpsmMo/O6paTHO», UTO CYLLECTBEHHO ANSt PACUETHBIX 3HAUYEHMWA TOKa L.
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Ans YMEHbLUEHNA MOrpeHOCTN U3MEPEHNA TOKa NPU HacCbIWEHNUN NEPBUYHbIX TpaHCCbopMaTODOB TOKa
ansa (baBHbIX 3HAYeHMIA NPUMEHEH aNfOPpUTM BOCCTAHOB/IEHNA CMHYCOMﬂaﬂbHOl\;I (bOprI CUrHana.

1.4.5 OnucaHue BXOAHbIX ANCKPETHbIX CUrHAJIOB

1.4.5.1 CocrtosHue Bxoaa «Bxoa PINO» cny>xuT Ans KOHTPOJISA COCTOSIHUS BbikiovaTens mHum «OTkiio-
YeHO», nepeaaydn COCTOSIHUS Ha BbixogHoe pene «PrO» (c yyeToM «3awmThbl OT Apebesra KOHTaKTOB»), a TakxKe
IS VHAMKALUWKU €ro Ha nepeaHel naHenm yCTponcTea.

1.4.5.2 CoctosiHue Bxoaa «Bxopn PINB» cnykut ans KOHTPONs COCTOSHUS BbIKoYaTens MMHUKM «Bkrtode-
HO», MOBTOPEHUSI COCTOSIHUS Ha BbIXoAHOEe pene «PMB», a Takke AN MHAMKAUMM €ro Ha nepeaHein naHenu
YCTPOMCTBa.

OaHOBpEMEHHO A0/MKEH ObITb aKTUBHBIM TOMbKO OAMH M3 3TUX ABYX CuMrHanoB. OgHOBPEMEHHOe Hanuuume
UM OTCYTCTBME CUrHanoB B TeuyeHue 6onee yem 10 C BOCNPMHMMAETCS Kak o6pbiB KaTyllek BKOYe-
HWUS/OTKMIOYEHMS] BbIK/OYATENS M AMArHOCTMPYETCS HaAnucbio Ha uHaukatope «HewucnpaBHocTb KB/KO». Mpu
3TOM cpabaTblBaeT pene v BKIYAETCs CBeToAMoA «HencnpaBHoCTb».

1.4.5.3 Bxogbl «OTkn. oT ABP» n «Bkn. oT ABP» npegHa3sHayeHbl Ans OTKAKYEHUS U BKITKOYEHUS CeKLn-
OHHOrO BbIK/OYATENss MO KOMaHAaM, BblpabaTbiBAEMbIM CXEMAMW YMNpaBfieHUsi BBOAHbLIX BbIK/tOYaTENEN.
MpeaycMoTpeHa 3afepXxka BKIOYEHUS OT Bxoaa «Bkn. oT ABP», 3ajaBaeMasi yCTaBKON Tyge. BxogHOW curHan
MOXET 6bITb KaK ANUTENbHbIM, TaK U B BUAE KPaTKOBPEMEHHOIO MMMy bCa, AIMTENBHOCTBIO He MeHee 20 Mc.

1.4.5.4 Bxopg «BM 6noknposka MT3» npeaHasHayeH Ans paspelleHns paboTbl TOKOBbIX 3aLUMT MO BHELU-
HEMY AWCKPETHOMY CWUrHasy, COMPOBOXAAIOLEMY CHWXKEHME XOTS 6bl OAHOrO M3 MeXaydasHblX HanpsKeHW
(«KOMBUHMPOBAHHBIVA MYCK MO HaNpPSHXKEHWIO»). 3TOT CUrHan o6blYHO (hOPMMPYETCS 3alMTaMKU BBOAHBIX BbIK/IO-
yaTenei. Mpu HeobxoamMMocT BM 6110KMPOBKY MOXKHO OTK/OYATb C MOMOLLbIO YCTABKMU.

1.4.5.5 Bxogbl «[lyroBas 3awmta I cekumm» n «[lyrosas 3awmrta II cekuum» mncnonb3ytotcs ans 6es-
YCIOBHOIO OTKJIIOYEHUSI BbIK/HOUATENS OT BHELIHMX [AyroBblX 3alUMT. BO3MOXEH KOHTPOSib AYrOBOWM 3alluTbl MO
TOKY.

1.4.5.6 Bxoapl «bnokuposka J13LLU I cekuumn» n «bnokmposka JI3LW II cekummn» npegHasHadeHbl ans op-
raHM3auUnmM NIOrMYecKoin 3amnTbl WKMH. Ha 3TK BXoAbl NOAKIIOYAIOTCA NOCeaoBaTeNbHO COeAMHEHHbIE HOPMalbHO
3aMKHYTble KOHTaKTbl UM napanfienbHO COeauHEHHbIe HOPMASibHO Pa3oOMKHYTbIe KOHTaKTbl «[yCcK 3awmTbl» BCeX
YCTPOWCTB 3alLWThbl, YCTAHOBMEHHbIX Ha OTXOASILUMX NPUCOEAMHEHMSIX KaXKaoN 13 cekumii, nogpobHee cm. n.1.2.7.

1.4.5.7 Bxogbl «OTkn. ot YPOB I cekummn» n «OTkn. oT YPOB II cekuumn» npegHasHadeHbl Ans nogksto-
YeHUst BbIXOAHbIX curHanoB YPOB oOT yCTpOMCTB 3aliWThbl, YCTAHOBMEHHBIX Ha OTXOASALWMX NPUCOEAMHEHUSIX
KaXkKIOW M3 CEKLUMI COOTBETCTBEHHO. [py 3TOM B Ciy4yae OTKAasa OJHOr0 M3 BbIKtOYaTENEN NPUCOEANHEHWI
OTK/OUNTCS CEKLMOHHBIN BbIKHOYaTeNb. [laHHbI BXOA MMEET AOMOSHUTENbHYIO GIOKMPOBKY OT CllyYaiHbIX
cpabaTbiBaHuMil Mo daKTy nycka xoTs 6bl 0AHON U3 cBOMX MT3.

1.4.5.8 Bxoa «3awmTa WKH» ABNSIETCS BXOAOM 6€3YCNOBHOr0 OTK/OYEHMS BbIK/OUYaTENs! U NpeaHasHa-
yeH AN NOABEAEHUSI CUrHAMA OT BHELUHEN 3alMThl LWWH NOACTAHLMM.

1.4.5.9 Bxop «Astomat LUM» npegHasHayeH Ansi CUrHanm3aumMm nponagaHvs HanpsbkeHus Ha WnHax nu-
TaHMs1 3aBoAA NPY>XMH MO0 ANt KOHTPONS rOTOBHOCTK BbIK/OYaTens, nogpobHee cM. n.1.2.5.12.

1.4.5.10 Bxopg «C6poc curHannsaummn» MOXET UCMONb30BaTbCa AN ANCTaHUMOHHOro cbpoca ceeTtoamo-
[I0B YCTPOWCTBA M NpesynpeanTenbHOM CUrHanM3aummn, HanpuMep, OT BHELLHENW KHOMKM MW MO TeneyrnpaBneHuio.
[JeiicTBMe BXOAa aHaNIOMMYHO HaXKaTuo Ha KHoMKy «C6poc» Ha NULEBOI NaHenw.

1.4.5.11 Bxop «Pa3speweHne TY» npegHa3HadeH Ans Bblbopa MCTOYHMKA KOMaHAHOrO yrpasfieHusl Bbl-
KntoyaTeneM. Pexxum paboThbl 3TOro BxoAa ornpeaensieTcs ycraBkon «PaspelueHne TY». B nonoxxeHun «Mepekn.»
pexkuMm paboTbl onpegenserca nepekntoyatenem «My/TY», nogkMtoYeHHbIM K Bxody «PaspelweHve TY»: npwu
Ha/IMuMM CUrHana pa3peLueHo TeneynpasneHne (oT BxogoB «OTKA. oT TY», «Bk. oT TY» 1 OT IMHUKM CBS3N), NpH
OTCYTCTBUM — YyrnpasfieHMe OT Kkioda. B nonoxeHun «Bcerga» TeneynpasneHuwe W ynpaBneHue OT K/o4a
pa3peLleHbl Bceraa, 3ToT pexmnM Takke MOXET UCNOJb30BaThCs, ecv nepekntodatens «MY/TY» paspblBaeT uenu
«OTKN. OT TY», «OTKA. OT KMo4a», «Bkn. oT TY» n «Bkn. oT ktoya» 1 He 3aBoanTCs Ha Bxoa «Pa3spelueHne TY».
B nonoxeHun «Ha BkN.» pexum paboTbl onpegensercss nepekodatenem «MY/TY», NOAKMOYEHHBIM K BXO4y
«Pa3peluenne TY», HO AeCTBYET OH TOMbKO HA KOMaHAy BKJIOYEHWS, OTKIIOYEHME B 3TOM PEXMME pa3peLleHo
BCerga.

[JeiicTBME 3alUMT Ha OTK/IIOYEHWNE BLIK/IIOYATESS COXPAHSIETCS B SII060M pexume.

1.4.5.12 Bxopbl «Bkn. oT kntova» n «OTKA. OT KoYa» rnpegHasHaveHbl Ans BKIIOUYEHUST U OTKITIOUYEHNS
BbIK/TIIOUATENS KIIHOYOM YrNpaB/ieHNs.

1.4.5.13 Bxogbl «Bkn. no TY» n «OTkn. no TY» npegHa3Ha4yeHbl 4115 ANCTaHUMOHHOMO BKJTIOYEHUS U OT-
KIOYEHUS BBIK/IIOYATENS MO Teseyrnpas/eHuIo Mpy UCMONb30BaHUM CUCTEM TefleMexXaHUKK.

NmeeTcs ocobeHHOCTb paboTbl Mo Bxoady «Bk. oT TY», a Takke KOMaHAbl «BK/IIOYEHNE MO JIMHUN CBA3W».
Mpu 3apaHHOMN ycTaBke «KBUTMpOBaHMe — OTKM» 3TUMM CUrHasaMyM MOXHO BK/OYaTb BbIK/OYATENb MpUCOeau-
HeHns 6e3 onepaumn «KBUTUPOBaHMS». Takas dyHkuMs Heobxoauma npu paboTe C HEKOTOpbIMM CUCTEMaMWU
TenemexaHukn niam SCADA cuctemamu. lNMpu 3agaHum yctaBku «KBuTupoBaHue — Bkn» nepep AaHHLIMWM KOMaHAa-
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MW HeObX0AMMO CHayana «CKBUMTMPOBATb» aBapuMHOE OTK/IOYEHUE, AaB PyYHOE NMOATBEPXKAEHME OTKIIIOYEHUS, a
NMLWUb 3aTeM BKtoYaTh BblkMoYaTenb. [Ans Bxoaa «Bki. OT koya» «KBUTMPOBaHUE» 0653aTenbHO BCeraa.

1.4.5.14 Bxop «Btopoi Habop ycTaBok» BBOAWT B AEWCTBME YCTaBKM M3 BTOpPOro Habopa. Ecnim Bxop
OCTaBUTb HEMOAK/IOYEHHBIM, TO UCMOMNb3YETCS TOMBbKO OAMH (NEepBbIA) Habop.

1.4.5.15 Bxoabl «Bxop 1»...«Bxop 13» npepHasHayeHbl Ans pacluMpeHus BO3MOXHOCTEN YCTPOWCTBA.
CBOMCTBa KaXxa0ro BXoAa 3a4atoTCsl OTAEMBHO C MOMOLLbIO YCTaBOK B COOTBETCTBYIOLWMX rpynnax, noapobHee cM.
n.1.2.13.

1.4.5.16 Bxoa «C6poc cMrHannsaumm» MOXeT MCMOoSb30BaTbCA ANS ANCTaHUMOHHOro cbpoca Bcex pene u
CBETOAMOAOB CUrHaNM3aLUMK YCTPOMCTBA, HanpUMep, OT BHELLHEN KHOMKU UK NO TeneynpaBieHunio.

1.4.6 OnwncaHne BbIXOOHbIX pene

1.4.6.1 Pene oTktoveHUs BobiktovaTens «OTkn.1» n «OTKN.2» COBEPLUEHHO OANHAKOBbI U YNPaBnstoTCs
MpoLeccopoM MapannenbHo. Pene BO3AEACTBYIOT Ha KaTyLLKYy OTKIIOYEHWUS BbiKMtouyaTens. [lBa pene caenaHo
UCKNIOYMTENBHO C LEefbio MOBLIWEHNS HAAEXHOCTU OTKOYEeHUS npu aBapusx. [pu 3TOM pe3epBupyloTcs
BbIXOIHOM KacKaj perucrpa, yrnpaBfsitioluiA KoY, COBCTBEHHO 3MEKTPOMarHUTHoe pene. Mpu noakoueHun
peKkoMeHAyeTCs BKUaTb NapannesbHO BbIXOAHbIE KOHTAKTbI OT pa3HbIX pesie.

1.4.6.2 Pene «Bkn.» npegHa3HayeHO ANs BKIOUYEHUS BbIKNtoUYaTens. Pene Bo3AeMCTBYET Ha KaTyLUKY
BKJIIOUYEHMS BbIKNOYaTens.

Mpy NpOEKTMPOBaHMM HEOBXOANMMO CNeAUTb 3a BO3MOXHOCTBIO MOBPEXAEHUS KOHTAKTOB pesie, ec/ivi OHM
6yayT pa3sMblkaTb MOCTOSIHHbIN TOK cBbilwe 0,5 A npu HanpsbkeHun cBbile 100 B, n npyu HeobxoaMMOCTM
NPUMEHSTb MPOMEXYTOYHbIE peSe.

1.4.6.3 Pene «YPOB» npegHa3HayeHO A4Sl BblAayn CUrHana Ha OTK/IHOYEHUE BbILLECTOSWMX BblKoYaTe-
Nel Npy 0TKase CBOEero.

1.4.6.4 CneumanbHble nporpaMMupyemble pene «Pene 1»...«Pene 4» UMEIOT BO3MOXHOCTb NPOrpaMmMHO
MOAKMIOYATLCS K OAHOW M3 60bLIOM0 KOMMYECTBA BHYTPEHHMX TOYEK JIOrMYEecKon YHKLMOHANbHOW CXEMbI
YCTPOWNCTBa, NpuaaBasi AOMOSHUTENbHYIO MMOKOCTb TEPMUHANY Mpu MpUMEHEHUN. [OMOSHUTENbHO BO3MOXHO
BBeleHWE 3aaHHOlM BPEMEHHOMN 3a[lepXXKM Ha cpabaTbiBaHWE, a Takke (yYHKUMS 3aroMMHaHus cpaboTaBLIero
COCTOsIHMS A0 ero cbpoca (aHanor dyHKumMn 6nmHKkepa). Cpean Touek MOAKIIIOYEHUS — BCE OCTalbHble perne,
YTO6bl MOXXHO ObII0 YBENUUNUTD YNCIIO UX BbIXOAHBIX KOHTAaKTOB Npy HEOHXOANMOCT K.

1.4.6.5 Pene «[Myck MT3» cpabaTbiBaeT nNpu nycke oboi 13 BBEAEHHbIX Ha OTK/OUYEHNE CTyrneHen MT3.
Pene npegHasHayeHo ANt OpraHM3aUmMn CXeMbl 3alUMThl LWKH, Mycka BHeLHeN cxeMbl YPOB, KOHTPONS YyBCTBU-
TenbHOCTN MT3 1 Apyrux Lenei.

1.4.6.6 Pene «OTka3» KOHTpO/AMpYeT paboToCnoCcOBHOCTb caMoro ycTpoicTsa. HopMasbHO 3aMKHYTble
€ro KOHTaKTbl pa3MblKaloTCs Npy cpabaTbiBaHUM pesne B CllyYae Hanmuumsi onepaTMBHOIO NUTaHWUS M NOCAe NOHOM
NpoBepkN paboToCnoCcobHOCTM YCTPOWUCTBA ero (pyHKUMEN CaMOAMarHoCTMkW. Pene npeaHasHadeHo ans paboTsl
Ha aBapuMHO-NpeaynpeanTENbHYIO CUrHaNM3auUmno NoacTaHumK. Mo AaHHOMY BbIXO4y PEKOMEHAYETCS yCTaHaBu-
BaTb AOMNOSIHATENbHBIN BHELLHWUI 6NIMHKeEP.

1.4.6.7 Pene «CurHanusaumsi» cpabaTtbiBaeT Npu ft0ObIX HEMCMPABHOCTAX BO BHELWHEM 060pyAoBaHMM,
KOTOpble 06HapYyXMBAET cUCTEMA AMArHOCTUKKM TepMmHana (cM. Tabnuuy 14), npy noboM cpabaTbiBaHWMN 3aLUMTI
(B TOM uncne Ha OTKIIOYEHHOM WM HecpaboTaBLIeM BbIKIOYaTENE), MpU CaMOMNPOU3BOSILHOM OTKIIOYEHUU
BbIK/IlOYaTenNs.

[aHHOoe pene MOXET MporpaMMMpoBaTbCs Kak Ansl paboTbl B HeMpepbiBHOM pexume, Ao cbpoca ero
KHOMKoM «COpoc», Tak U B UMMYSIbCHOM PEXMMe C 3a4aBaeMON AMTENIbHOCTbIO cpaboTaBllero coctosiHus. Mpu
3TOM NpM MOSIBAIEHUM HOBOW HEWUCTPaBHOCTU perie cpaboTaeT BHOBb. 3TO YAOOHO ANs npefoTBpalleHust 6510Ku-
POBKW CUCTEMbI LIEHTPaNbHOM CUrHANM3aLUmMm NMOCTOSIHHO «BUCSLLMM» CUFHASIOM.

1.4.6.8 Pene «ABapuiiHoe OTK/IloUeHME» CpabaTbiBAET NpW /IHOB6OM HE KOMaHAHOM OTKJIOYEHUN BbIKITO-
yaTtens, onpeaensieMoM Mo COCTOsSHMIO BxodoB «Bxop PrO» u «Bxog PrB», B TOM uMcne, 1 caMONpOn3BOSIbHOM
(HanpuMMep, MexaHW4eckoM OTK/oYeHMM). [aHHoe pene npeaHasHadyeHo NS Bblhayu CUrHana aeapuiiHOM
CUrHanun3aumm n cobpacbiBaeTcs nocne «KBUTUPOBaHWUS» BbIKOYaTeNs.

1.4.7 OnncaHue KHONOK OrnepaTUBHOIO YrpasiieHus

1.4.7.1 KHONKM onepaTMBHOIO yrpaB/ieHusl NpeaHa3Ha4YeHbl 4Ns BbiBOAA 3alUMT U3 paboThbl UK nNepeBo-
[a Ha CMrHaaM3aumMio NepCcoHanoM MOACTAHUMIA Mpy NMPOBEAEHUM OMEPATMBHBIX MepeksItoYeHnin. ns paboTsl C
3TUMM KHOMKaMW He TpebyeTcs 3HaHWe napons. Ons 3awuTbl OT C/ly4alHOro HakaTus HeobxoaMMo CHadvana
HaXkaTb KHOMKY «_—~_» W, HE OTNyCKas ee, HaXxaTb HEO6XOANMYHO KHOMKY OnepaTUBHOMO YnpaBieHusl.

Tekywmii pexxuM paboTbl YKa3blBAETC MHAMKATOPaMK CnpaBa OT KHOMKW. lMoraleHHoe cocTosiHue 060mx
MHOMKATOPOB, O3HAYaeT, YTo YHKUMS BbIBEAEHA YCTABKOM.

YnpasfieHMe KHOMKaMy OnepaTtMBHOMO YMpaBfeHMs TakKe MOXET OCYLLeCTBAATbCA Mo NoboMy kaHany
CBSA3U.
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1.4.7.2 KHonka «YPOB» no3BonsieT onepaTMBHO OTK/IOYaTb AEUCTBME 3almThl MO BbixogaM «YPOB» Ha
BBOAHbIE BbIK/OUYATENM U NpeHa3HayveHa Ans NpoBeAeHUs HanafouHbIX paboT Ha NMHWMKM. Ha BXOAHbIE CUrHanbl
«Bxon YPOB I c.» n «Bxog YPOB II c.» KHOMKa He AENCTBYET.

1.4.7.3 KHonka «ABP» no3sonsieT onepaTMBHO 65I0KMPOBaTb BKIIOYEHWE U OTKIIIOUEHME BbIKOYaTeNs
Nno KOMaHZaM, MoCTyrnarLWmM Ha Bxoabl «Bki. oT ABP» n «OTk1. oT ABP».

1.4.7.4 Knonka «J13LLU» no3BonsieT onepaTvBHO BbIBECTM M3 AeicTBus JI3LL.

1.4.7.5 CocTosiHMe OpraHoB OMepaTMBHOMO YMpaBfeHusl, pa3MeLleHHbIX Ha nepeaHen naHenn yCTpou-
CTBa, (hUKCUpyeTCs B NaMsiTM aBapyMil B MOMEHT BblAa4u KOMaHAbl Ha OTKJIKOUEHME. DTO MO3BOJSIET B HEOOXOAM-
MbIX Cly4asix BbISIBUTb OLLUMOKKN AeXYPHOrO NepcoHana NpyM KOMMyTaLuK.

1.5 Mapkuposka 1 nnomMbruposaHue

1.5.1 Ha kopnyce ycTpoicTBa MMeeTCs MapkMpOBKa, CoaepXKallast cieaytowme AaHHble:

— TOBapHbIN 3HaK;

— 0603HauyeHune («Cupuyc-2-C» unu «Cunpunyc-21-C»);

— UCMOSHEHME MO HAMPSDKEHMIO ONEePaTUBHOMO NUTAHUS;

— UCMNOJIHEHWE NO MHTEPdENCY NIMHWUK CBA3Y;

— 3aBO/JCKON HOMEp;

— [aTy U3rotosfieHus (Mecau, roa).

1.5.2 OpraHbl ynpaBneHnst 1 MHAMKALMWM YCTPOWMCTBA, @ TaKXe KNeMMbl NMOAKIIOMEHUSI UMEIOT MOSICHSIHO-
Lme Haanueu.

1.5.3 TnombupoBaHMe YCTPOCTBA OCYLLIECTBSAETCA C MOMOLLbIO NMIOMOMPOBOYHON KIENKOW NEHTBI.

1.6 Ynakoska

1.6.1 YnakoBka yCTpoICTBa Npov3BeAeHa B COOTBETCTBMM C TpeboBaHuamu TY 3433-002-54933521-2009
LS YCNOBUIA TPAHCMOPTMPOBaHMS], YKa3aHHbIX B pa3gene 5 HacToswero P2.

1.6.2 TpaHcnopTHas Tapa UMeeT MapKMpoBKY, BbiNOHEHHY0 no TOCT 14192-96, n coaepXvUT MaHuny-
NSILMOHHbIE 3HaKM.
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2 WCMoJIb30BAHUE MO HASHAYEHWIO

2.1 SkcnnyaTaumoHHbIE OrpaHUYEHNs

2.1.1 KaTeropuyecku 3arnpeLiaeTcs NOAK/OYEHNE YCTPOMCTB C MCMOSHEHWEM MO HaMpsDKEHUIO onepa-
TUBHOro nNuTaHusa 24, 48 n 110 B noCTosiIHHOro ToKa K onepaTuBHOMY HanpsbkeHuto 220 B, Tak Kak 3T0 npuBoauTt
K BbIXOAY YCTPOWCTBA M3 CTPOS.

2.1.2 KnuMmaTuyeckue ycCnoBMs 3KCMlyaTauuMm YCTPOMCTBA [O/MKHbI COOTBETCTBOBaTb TPebOBaHMSIM
n.1.1.3 HacTosiwero P3.

2.2 [MoaroToBKka M3Aenust K UCrosib30BaHUIo

2.2.1 Mepbl 6e30nacHoCTH

2.2.1.1 Mpwn paboTe C yCTPOMWCTBOM HeobxoanMMo cobnofaTh obwme TpeboBaHust TeEXHWUKM 6e30nacHoCTy,
PacrnpoCTpaHAOLLMECS Ha YCTPOWCTBA peneiHoM 3alwmnTbl U aBTOMaTUKM SHEPTrOCUCTEM.

2.2.1.2 K aKkcnnyaTtauum SOMyCKAKTCS LA, U3yymBLUME HacTosiwee P3 1 npowealwve NpoBepKy 3HaHU
npaBu TEXHUKKM 6€30MacHOCTY M 3KCM/TyaTaumnm 31EKTPOYCTaHOBOK 31EKTPUYECKUX CTAHLMIA U NOACTaHLMM.

2.2.1.3 YCTpOMCTBO AO/MKHO YCTaHABNMBATLCS Ha 3a3eMJIEHHbIE METANIMYECKME KOHCTPYKLUMK, NPy 3TOM
HeobX0AMMO COeAMHWTL 3a3eMNSoWMIA BONT YCTPOUCTBA C KOHTYPOM 3a3eMJSIEHUSI MEAHbIM MPOBOAOM CEYEHWEM
He MeHee 2 MM?.

2.2.2 TlopsinoK yCTaHOBKM

2.2.2.1 BHeWHW BUA YCTPOWUCTBA NpuBeaAEH Ha pucyHkax IM.1-T.6. MexaHu4yeckasi yCTaHOBKa YCTPOMCTBa
Ha NaHeslb MOXET NMPOM3BOAUTBLCS C MOMOLLBIO 4-X BUHTOB COMIAaCHO pa3MeTKe, NPMBEAEHHON Ha pUcyHke I.4.

2.2.2.2 DnekTpudeckas cxema MOAKYEHMs npuBeaeHa Ha pucyHke [.1. YepeaoBaHue a3HbIX TOKOB
obsi3aTesIbHO NPOBEPSETCS MOC/E MOCTPOEHMS] BEKTOPHOM AuarpaMMbl Harpy304HOrO peXxuMa, MOofyYeHHOM B
pexnMe «KOHTPOMb», a TakxKe Mo 3Ha4YeHWUto Toka Jo. TOKM AOMKHbI NOABOAMTLCSA C NPsSIMbIM YepeaoBaHueM ¢as.
B Tex aHeprocuctemax, rae npuHATO obpaTHoe yepeoBaHue (a3, TOKM NOABOAATCS COrACHO MApKMPOBKE Ha
YCTPOWCTBE, HO aKTUBM3MPYETCS YCTaBKa KOHbUrypaummn «ObpaTHoe YyepenoBaHue ¢as».

OnepatnBHoe nNuTaHue =24 B, =48 B, =110 B, =220 B nnn ~220 B (B 3aBUCUMOCTM OT UCMOJSIHEHUS) MOA-
K/toYaeTcs K KOHTakTaM «[utaHme». [ns ncnonHeHns 220 B nonsipHOCTb NOAK/OYEHUS] MUTaHUS NPOM3BOJIbHAS,
[Nst UCrofiHeHnin =24 B, =48 B n =110 B Ha kneMMy 1 noaBoAWTCA «+>», HA KNEMMY 2 NMOABOANTCS «—»,

2.2.2.3 ABTOMAaTUYECKUE BbIK/IOUATENM, UCMOSIb3YEMbIE AN1S1 3aLUMThI LIENel onepaTMBHOrO TOKa YCTPOW-
CTBa, BbIOMpAOTCA M3 YCOBUI paboTbl B HOPManbHOM peXMMe U MpU KpaTKOBPEMEHHOM 6pocke TOKa BO BpeMs
nofayn nNUTaHus.

MakcuMarsbHbIN TOK, NOTpebnsemblii YCTPOMCTBOM NMpu paboTe, onpeaenseTcs no dhopmyne:

Pakc _ 25 (Bm) _

PABOYHH MAKC — UMHH 176 (B) =

I 0,15 4 (10)

lMyckoBoW 6pOCOK TOKa B MOMEHT MOAAYM HaMPsXKEHUS NMUTAHUS| HA NOCTOSIHHOM OMEepPaTUBHOM TOKeE:

Ue ____ 242(B)
Rycrp + Rycrour 30 (Om) + Rycroun

<814 (ana R,croqy =0) (11)

IHVCK -

lMyckoBo 6POCOK TOKa B MOMEHT MOAAYM HaMpPsXKEHUS NMUTAHUS Ha NEPEMEHHOM OMNEepaTUBHOM TOKE:

Upice X2 341(B)
Rycrp + Rycroun 30 (OM) + Rcroun

<1L54 (anaR,cr0uy =0) (12)

IHVCK -

TakuM 06pa3oM, 3alLMTHbLIN aBTOMATUYECKUI BbIKOUYaTESNb, YCTAHAB/IMBAEMBIV B LIENSAX NUTAHUS YCTPOM-
CTBa, AO/MKEH MMETb TOK TEMSIOBOrO PacLEnUTeNsl CBbllle 3HAYEHWS lpasoumi makc., @ TOK 3MEKTPOMarHUTHOW
OTCEYKM — CBbILE 3HAYEHUS vk

Kak npaBufio, NMTaHWe YCTPOWCTBA KaK B LIEMSX MEPEMEHHOro, Tak M MOCTOSIHHOMO OMEepaTMBHOIO TOKa
OCYLLECTBNSETCA Yepe3 aBToMaTnyeckme BbIKIoYaTeIM C HOMUHAMBbHLIM TOKOM 2 A (XapaKTepucTuka cpabaTbiBa-
Hus K).

2.2.2.4 BHellHWe aneKTpuyeckne Lenn nogxkaoyaoTcsa npyM NOMOLUM KIIEMMHbIX KOMOAOK.

2.2.2.4.1 V3MepuTenbHble TOKOBbIE LIEMM MOAKMIOYAOTCA K KNEMMHON Konoake X1. KneMMHas konoaka
MO3BOMISIET 3KMMaTb OAHOXMIbHBIA WM MHOTOXMWIbHBIA NPOBOA ceuveHneMm ot 0,33 go 3,3 MM’ B cnyuae
NCnonb30BaHMs NPoBoAOB HoMblUero cevyeHns HeobxoanMo NPUMeHsTb Y-0bpasHble HaKOHEYHWUKM.

2.2.2.4.2 BxofHble, BbIXOAHbIE 3/1eKTpUYECcKne Lenu, Lenu onepaTtuBHOro NUTaHMa U IMHUK CBS3M noja-
K/OYAOTCS K pasbeMHbIM KAEMMHbIM KonoakaMm X2-X8 («Cupuyc-21-C») nam X3-X9 («Cupuyc-21-C»). TMpu
MOHTa)Ke HeObXOAMMO CHayana BCTaBWTb OTBETHYKO YacTb B pasbeM MO BCEWN ANMHE, 3aTeM, Y6eaMBLUUCh, YTO
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3aLleNIKHYIMCb BoKoBbIe MSIAaCTMAaccoBble (PUKCATOPbI, 3aBUHTUTL ABa (UKCUPYIOWMX BMHTA. KneMMHas konogka
MO3BOJIAET 3aXUMaTb OJHOXMUIIbHbINA UM MHOFOXWITbHBIN NMPoBog ceveHneM ot 0,08 g0 3,3 MM,

2.2.2.5 BbIXOAHbIE PeNeNHbIE KOHTaKTbl CUrHaNM3aUum YCTPOMCTBA, 3aMbIKAIOLLMECS MPU HEMCNPAaBHOCTYU
YCTPOWCTBA, BHELLHMX LIEMEN YNPaBleHNs UM NPU aBapuMHOM OTKJIHOUYEHUN NTMHUK (KneMMbl «OTKas», «CurHa-
nm3aums» U «ABapuUHOE OTKJIIOYEHUE®), MOAKIIOYAIOTCA K LEHTPANbHOW CUrHANM3aumMu NOACTAHUMU U MOTyT
6bITb BKIKOYEHbI NapasnnensHo.

2.2.2.6 B ycTpoicTBe npeaycMOTpeHa MOACTPOMKA KOHTPAcTHOCTU MHAMKaTopa. Ecnn uHdopmaums Ha
nHaukatope oTobpaxaeTca 6negHoO MM NOSIBASETCA MoACBeTKa (oHa, TO HeobXoaMMO OTperynupoBaTb
KOHTPaCTHOCTb MHAMKaTOpa rno Metoauke n.2.3.2.1.

2.2.2.7 B KOMMNMEKT C YCTPOACTBOM MOCTABSIETCS CMeHHas 6aTapenka Ans COXpaHeHusl NaMsiTM M xoaa
YyacoB (napameTpbl cpabaTbiBaHWIM) MpY OTK/IKOYEHWM OMEPATUBHOIO MNWUTaHUs (KOH@WUrypauusi yCTponcTea
YCTaBKM XpaHSATCA B SHEProHe3aBUCUMON MaMSTU U He 3aBUCST OT Hannuus 6atapeiiku). MNpu noctaBke ycTpou-
ctBa bartapeinka yxe ycTaHoBreHa B 6aTapenHblii oTcek. [lepea MCnonb30BaHWEM YCTPOWCTBA A0 MOAAYM
onepaTUBHOIO NUTaHNS HeOBXOAMMO NOAKYUMTL 6aTapelky, Ans Yero:

— OTBUHTUTb (DUKCUPYIOLLMIA BUHT Ha TOpLE MOAYNS MWUTaHWsl C 3aAHel CTOPOHbI YCTPOWCTBA M MOBeEp-
HYTb KPbILLKY OTCeka baTapeiiku;

— W3B/eYb 3alUMTHYIO NMEHKY A1 BOCCTAHOB/IEHMS KOHTaKTa baTapen nuTaHus;

— 3aKpPbITb KPbILIKY M 3aBEPHYTb (PUKCUPYIOLLMIA BUHT.

3aTeM nogaTb NUTaHWe Ha YCTPOWCTBO M ybeauTbCs, YTO CMMBOJT Hanuums 6aTtaperku Ha uHaMKaTope

HaxoaUTCS B COOTBETCTBYHOLLEM COCTOSIHUN — I,

Ecnv mHankaTop oTobpa)kaeT OTCYyTCTBME 3apsifa 6aTapeiku, TO OHa IMBO HenpaBWAbHO YCTaHOB/EHA
(nepenyTaHa NonsipHOCTb, B0 OTCYTCTBYET KOHTAKT), 60 BaTapeika paspshkeHa U TPebyeT 3aMeHb!.

2.2.2.8 [lepen BBOAOM B 3KCMyaTauuio YCTaHaBIMBAOTCA (MPOBEPSIOTCA) 3HAYEHUS YCTaBOK COracHO
avanory, npveeaeHHoMy B [MpunoxxeHun . PaboTa C yCTaBKaMW BLIMOMHSAETCS MO METOAMKE OMWUCAHHOW B
n.2.3.2.11. Takke BO3MOXXHO 3afaHue YCTABOK C KOMMbIOTEPa MO OAHOMY M3 KaHasnoB CBS3W.

2.2.3 lMocne NoaKItoYEHNS BCEX LIENeN U NpU HAMMUMM AOCTAaTOUYHOMN HArpy3Kn Ha KOHTPONIMPYEMOM MpU-
coeiMHeHUn (opueHTMpoBoYHO 6onee 0,1 OT Zyoy) HEOBXOAMMO MPOBEPUTH NMPABUILHOCTb BKOUYEHWUS YCTPOW-
CTBa NYTEM CHATUS MAPAMETPOB Harpy3kun B pexxviMe «KOHTposb».

CHsiITVe BEKTOPHON AMarpamMMbl OCYLLECTBASIETCS B pexunMme «KOHTPOsib» Mpu Hagnucu Ha Tabno «Bek-
TOpHas AvarpaMmma» KHOMKoN «Beog». Mpu HaXkaTuu KHOMKW CHUMAETCS BEKTOPHAsi AMarpaMMa TOKOB U TYT e
oTobpaxaeTca Ha uHAMKatope. CuUMTbIBAOTCS 3HAYeHMsl BEKTOPOB M CTPOMTCS BEKTOpHasl AuarpamMa Aans
onpeaeneHnsl npaBubHON (asnmpoBkM Lenei. B3anMHOe pacronoXeHne BEKTOPOB AO/MKHO COOTBETCTBOBATb
peanbHOMy YepefoBaHUIO da3. Pa3oBble Yriibl BEKTOPOB OTCUYMUTLIBAIOTCA OTHOCUTENbHO HanpasieHns BekTopa
I,. OTCTaBaHue OT BeKTopa I; UHAMUMPYETCS 3HAaKOM «—>,

LlenecoobpasHo caenatb 2—3 CHATUS AvarpamMMbl U COMOCTaBUTb Pe3ysbTaTbl C TOUKU 3PEHUS UX MOBTO-
psieMoCTy.

2.3 Wcnonb3oBaHue ugenus

2.3.1 B pexuMe cnexxeHns Ha paboTatoleM YCTPOMCTBE Ha MHAMKATOPE BbICBEYMBAETCS TOK Harpysku u
TeKyllee BpeMsl, rOBOPSILLME O PEXUME CNEXEHNS 3a JSIMHWEN. B HOpMasnbHOM peXxuMe A0/MKHbI BbiTb MoralleHsbl
BCE CMrHasbHble CBETOANOAbI, KPOME MHAMKATOPOB «InTaHMe» U COCTOSIHUS BbiKtoYaTens «Bkn.» unnm «OTkn.».

Mpu nycke ycTpoicTBa 3aropaeTcs ceeToamos «Iyck 3aluTbl» Ha BPEMS BblAEPXKKM 3aMyCTUBLUEACS 3a-
LWKMTbI, MOCe 4Yero NpoM3BOAUTCSH OTK/IKOYEHME NPUCOEAMHEHUS, @ Ha WHAMKATOPE BbIBOAUTCA MHMOpMaums o
BMAE MOBPEXAEHNS U NMPUYMHE OTKMOYEHUS NnHuK. CpabaTbiBaloT Takoke COOTBETCTBYIOLUME CUTHASbHbIE pene u
cBeToaMoabl. ECnv curHan neperpysku CHSAMCS paHbLUE BblAEPXKKM BPEMEHW MYCTMBLUENCS 3allMThbl, TO CBETOAMOA
«[MycK 3alMTbP» NOracHET U YCTPOWCTBO BEPHETCS B UCXOAHLIN PeXXM 6e3 OTKIOYEHUS BbIKMOYATENS U KaKon-
60 curHanusaumu. B apxuBe cobbITUiA NOABATCA 3anMcK O Mycke CTyneHn MT3 ¢ BpeMeHeM M AaTol Havana v
OKOHYaHWUS 3TOro CobbITUS.

B cnyyae cpabaTbiBaHMSi YCTPOMCTBa 3alUmThbl HEOBXOAMMO MepenncaTb B XypHas BClO MHGOpMauUuio o
[aHHOM cpabaTbiBaHWMW, UMEIOLLYIOCS B NaMSITU aBapUINHbLIX OTKITHOUEHMIA.

2.3.2 Pabota c gManorom

2.3.2.1 B ycTpoicTBe npeaycMoTpeHa MOACTPOMiKa KOHTPACTHOCTM MHAMKATopa. [ns BXoJa B PEXUM U3-
MEHEeHWNs1 KOHTPaCTHOCTM MHAMKATOPa HeobXxoaMMO B AEXYPHOM peXuMe HaxaTb OAHOBPEMEHHO KHOMKU «—>» U
«<>» 1 Janee, 3TUMM Xe KHOMKaMW, OTPErySIMpoBaTb ONTUMasibHOe 3HauyeHue. 1S COXpaHEHNS B MaMsiTV AaHHOM
HaCTpOVKM1 HaAo HaXaTb KHOMKY «BBoa».

2.3.2.2 CTpyKTypa Avanora YCTpOWCTBa M306paxkeHa Ha pucyHke 3. BepxHuit ypoBeHb COCTOMUT U3 Crie-
JYIOLLMX MYHKTOB MeHI0 (peXxuMoB): «CpabaTbiBaHus», «KOHTposb», «HacTpokm» 1 «YCTaBKu».

Linknnuecknin nepebop MyHKTOB MEHIO O[JHOTO YPOBHSI NMPOMU3BOANUTCS HaxaTneM KHomok «T» n «d», Me-
PEXOf Ha HIDKECTOSILLMI YPOBEHDb AMasiora NPOU3BOAMTCS NPV HaXaTUM KHOMKKU «BBoa». Bbixod Ha BbILLECTOSLLMNA
YPOBEHb OCYLLECTBNAETCSH KHOMKON «Bbixoa».
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Mpv noaaye KOoMaHAbl cOpoca CUrHaM3aLUmM YCTPOMCTBa NpY HaXKaTuM KHOMku «COpoc», NpoMCXoanT aB-
TOMaTU4YeCKUI BbIXOA Ha CaMbll BEPXHUI YPOBEHb Auanora — AEXKYPHbI PEXUM UM OTOBPaXKEHWE BHELLHMX
HENCrpaBHOCTEN.

He3aBMCKMMO OT TOrO, B KakOM M3 YKa3aHHbIX BblLLE MYHKTOB MEHIO HAaXxOAWUTCS YCTPOWCTBO, BCe (yHKLMM
CNeXeHUs NOMHOCTBLIO COXPaHSOTCS.

[lo BbIbOpa KHOMKON BEPXHErO YPOBHS MEHIO YCTPOMCTBO HaxoAWUTCS B AEXYPHOM pexume. lMpu 3ToM Ha
3KpaH BbLIBOAATCH TeKylume BpeMs U AaTa, a Takke 3HadeHue hasHbiX TOKOB B MEPBUYHBLIX M BTOPUYHbLIX
3HaYeHUsIX.

2.3.2.3 MoapobHas CTpyKTypa Ananora npyeeaeHa B MNpunoxxeHuu .

2.3.2.4 B 60MbLUMHCTBE PEeXMMOB BEPXHAS CTPOYKA MHAMKATOPA UCNONb3YETCS KakK «CTaTyCHas» CTpoka,
rae otobpaxaroTcs cneumnanbHble CMMBOSIbI M NMOACKA3Ka B KAKOM MECTe MEHIO0 HaxoaMTCs noTpebuTens.

B «CTaTycHOM» CTpoKe NpeAyCMOTPEHbI Cieaytolme CUMBOJIbI:

IM — CUTHaNM3MPYET CTEMEeHb 3apsiia CMEHHOW 6aTapeiiku: MOJSHYI0 M, COOTBETCTBEHHO, 6aTapes
pa3spsiKeHa UK OTCYTCTBYET;

— CMMBO/ NOABNAETCA, B C/lydae €Cnin nocnie BBoOAa naposis 6bl/IM U3MEHEHBI 3HAUYEHNSI KaKuX-Tnbo
YCTaBOK WU HAaCTpPOEK. CvMBON ucyesaeT nocne COXpPaHEHNA YCTaBOK.

— CUTHAJIU3NPYET, YTO PEAAKTUPOBAHNE YCTABOK N HACTPOEK 3anpelleHo, Tak Kak HE BBEAEH Mapo/ib.
WcuesaeT nocne sBoAa Napons.

— 3aMeHsIeT NpeablayLuniA CMMBOS B ClyYae, €C/IM PeaaKTMpOBaHWE YCTaBOK M HACTPOEK paspeLleHo
nocne BBoAa naponsi.

2.3.2.5 B HopMasibHOM paboyeM pexmnMe YCTPOMCTBO HaxoaMTCsl B AEXYPHOM PEXMME, KOra Ha UHAMKa-
Tope OoTOOpaXkalTcs BTOPUYHbIE W MEPBUYHBLIE TOKM (ha3, Tekywme aata M Bpems. [ns nepexoga B Pexum
yrnpasneHus AManoroM HeobXoaMMO HaxaTb KHOMKY «Beoa».

2.3.2.6 Ecnu B TeyeHue 5 MUHYT He Npou3BOAMSIOCE HaXaTue KHOMOK yrnpaBfeHns AuanoroM, TO Hesa-
BMCMMO OT TOrO, B KakOM peXMMe HaxOAMTCsl YCTPOMCTBO, MPOMCXOAUT aBTOMATUUYECKMA BbIXOA Ha BEpPXHWUM
YPOBEHb AManora — AeXYPHbIN PEXXUM UK 0ToBpaXeHWe BHELLUHWUX HEUCMPABHOCTEN.

VcktoueHne coCTaBnsieT pexuM, B KOTOPLIA YCTPOMCTBO NEpexoauT Npu HeUCnpaBHOCTM WK cpabaTbl-
BaHWW. B AaHHOM peXuMe HaAnuCb COXpaHSeTCs A0 TexX Mop, AaxKe Nocne nponagaHvs onepaTtMBHOMO MUTaHWUS
YCTPOICTBa, MOKa He 6yaeT HaaTa ntobasi KHOMKa yrnpaBneHus AManoroM, YTO FOBOPUT O TOM, YTO HOBas
NHbOpMaLUMS 3aMedeHa onepaTopom.

2.3.2.7 Pexum «CpabaTbiBaHUS1» NpeaHasHayeH Ansl BbiBoAa Ha MHAMKaTOp MHGopMaunm o cpabatbiBa-
HUSAX YCTPOWCTBA.

MpeaycMoTpeHo oTobpaxkeHne 9-Tu nocneaHunx cpabaTbiBaHMi ycTpoicTBa. XpaHeHue nHdopMauum op-
raHM30BaHO MO KOJMbLEBOMY MpuHUMNY — npu cpabaTbiBaHMM fobaBnseTcs HoBas WMHdbOpMauMs M CTUpaeTcs
camasi ctapasi. TakuMm obpa3oM, B nyHkTe «CpabaTbiBaHne 1» Bcerga XpaHWUTCS camMasi HoBasi MH@OpMaumsl, a B
nyHkTe «CpabaTtbiBaHne 9» — camas crtapas.

Mpu nobomM cpabaTbiBaHWM YCTPOMCTBA C AEACTBMEM Ha OTK/OUMEHME BbIKKOYATENS NPONCXOAMT aBToOMa-
TUYECKMI Nepexoa avanora Ha nNyHkT «CpabaTbiBaHune 1», rae otobpaxaeTcs MHbOpMaLmMs 0 HOBOM cpabaTbiBa-
HUM. [INS LUMKIMYECKOrO NPOCMOTPa NapamMeTpoB aHHOrO OTK/IOYEHNS UCMOSb3YIOTCS KHOMKKU « T 1 «d»,

MpY CUUTLIBAHWUW PE3Y/ILTATOB aBapPUMHOrO PEXMMa MO KHOMKE «4» Ha MHAMKATOP MOC/1eA0BaTeNbHO Bbl-
BOAATCA creaytolume napameTpbl:

—  NpUYMHA OTK/IIOYEHUS NNMHMK, @ TaKXkKe AaTa M BpeMs BO3HWKHOBEHMS aBapun. B cnydae oTkto-
YeHns NMMHUKM oT MT3 AOMOAHUTENBHO BbICBEUMBAETCS BUA NOBPEXAEHUS;

—  MaKcuMasbHbIA asHbIi TOK B MOMEHT aBapuu U ASIMTENbHOCTL cpabaTblBaHMs 3almTbl (OT MO-
MeHTa 3anycka A0 MOMeHTa cpabaTtbiBaHMs KOHTaKToB pene «OTK.»);

— obLee BpeMs OTKIOYEHUS BbikoYaTens (0T MOMeHTa 3anycka A0 MOMeHTa cpabaTbiBaHUS! KOH-
TakToB Pr0). B cnyyae Bbigaum BbIxOAHOro curHana YPOB Ha MHAMKATOpP BMECTO BPEMEHWU OT-
KJTIOYEHNS BblAAETCS Haanucb «Pabota YPOB»;

—  3HayeHuWe Moayns Toka obpaTHOM nocneaoBaTenbHOCTU Iy

—  NpUYMHA BKJIOYEHWUS IMHWW, NpeaLwecTBytowas AaHHOMY OTK/KYEHMIO, a Takxe daTa M Bpems
npeaBKloYeHns:;

—  COCTOSIHME OpraHoB OMNepaTUBHOIO YNpaBfeHNs Ha MOMEHT OTKIIOUEHUS;

—  Moaynu u ¢asoBble Yribl BEKTOPOB BCEX TOKOB OTHOCUTENbHO BeKTopa Toka dasbl A.

2.3.2.8 PexxnM «KOHTpOsib» NpeaHasHayeH Ans BbiBOAA HA MHAMKATOP TEKYLUMX 3HAUYEHMI HaMpsDKEHWUN
M TOKOB Hy/NEBOM MOC/IEAOBATENBHOCTM, @ TAKXKE COCTOSIHUSI BXOAHbIX AMCKPETHLIX CUrHANOB, TEKYWMX AaTbl U
BpeEMeHM.
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[JaHHblii pexxuM yaobHO MCMonb30BaTh MpU Hanaake Anst MPOBEPKM LIENIOCTHOCTM BXOAHbLIX Lienew, npa-
BWSILHOCTW MoABeAeHUst CUrHanoB U T.4. Tawke bnarogaps A4aHHOMY pPeXWUMy UMEETCS BO3MOXHOCTb KOHTPOSN-
poBaTb OCHOBHbIE MapaMeTpbl YCTPOMCTBA Npy 3KCNyaTaumu. Ans 3Toro 601bWMHCTBO aHAIoroBbIX NapaMeTpoB
OoTOBpaxaeTcs Kak BO BTOPUYHBIX, TaK U B MEPBUYHbBIX 3HAYEHUSX.

2.3.2.9 B pexwume «KOHTpoOsb» NpeaycMOTpeHa BO3MOXXHOCTb MPOCMOTPA 3HaY€eHUI hasHbIX TOKOB.

2.3.2.10 PexunM «HacTpoiku» npefHasHayeH Ans NpoCMOTpa M peaaKTUpOBaHUSI MapaMeTpoB CepBUC-
HbIX (PYHKUMN YCTPOWCTBA, TaKMX KakK: WMHTepdenchl NUMHUM CBS3W, ocumnnorpad, Haamume CUHXPOHWM3aLMK
BpPEMEHN, TekyLuMe AaTa U Bpemsl.

M3MeHeHre nobbix NapaMeTpoB, KPOMe TEKYLUMX AaTbl U BPEMEHW, pa3peLlaeTcs TOMNbKO NPy NpaBuibHO
BBEAEHHOM Maporie. B kauecTBe napons ucnonb3yloTcs nocnegHue 4 umdpbl 3aBOACKOrO HOMepa YCTPOWCTBa.
MeToavka BBOAa UMMPOBLIX NApaMeTpoB, B TOM YMCie Napons, onucaHa B n.2.3.2.12. 3anpoc napons npoucxo-
IVMT npu BblbOpe nMapameTpa, KOTOpbIM HEObXOAMMO OTPeAaKTMpOoBaTb, M HaXaTuM Ha KHOMKy «Beopa». Mocne
3TOro ANs pefakTMpoBaHUS OCTarbHbIX YCTAaBOK MW HAacTpoeK BBOAWTL Naposib 3aHOBO HET HEOBXOAUMOCTY.

CoxpaHeHue BBeAeHHbIX MapaMeTpoB NPOUCXOAUT MpY BbIXOAE U3 PEXMMA UX peAaKTUPOBaHus (M3 MEHI0
«HacTpolikun») ¢ npeaBapuUTesibHON Bbldayel Ha MHAMKATOP COOTBETCTBYIOLLEro 3anpoca.

2.3.2.11 PexuM «YcTaBku» npegHasHayeH Ans NpocMoTpa U peaakTMpoBaHUS YCTaBOK 3alUMT U aBToMa-
TUKM ycTpoicTBa. C MOMOLLbIO YCTaBOK MMEETCS BO3MOXHOCTb BBECTU WM BbIBECTU U3 paboTbl pasfvuHble
(yHKUMK, @ TaKoKe 33/aTb UX YMCIOBbIE NapaMeTpbI.

CoxpaHeHune BBeleHHbIX YCTaBOK NMPOU3BOAMUTCS NPU BbIXOAE U3 pexxuMma «YcTaBku». [pu 3TOM Ha nHau-
KaTope BbIBOAMTCS COOTBETCTBYIOLUMIA 3aMpoC C BO3MOXHOCTbIO BbIOOpa: COXPaHUTb YCTaBKW MMM OTKasaTbCs OT
BBEAEHHbIX M3MeHEHWI. BBoA B AE/CTBME YCTAaBOK MPOUCXOANT OAHOBPEMEHHO, YTO MpeAoTBpaLlaeT HenpaBub-
Hyl0 paboTy yCTpOMCTBA NpM CMEHE TOJSIbKO YaCTW M3 B3aMMOCBS3aHHbIX YCTaBOK. ITO NO3BOJSET pefakTUpoBaThb
YCTaBKM Ha BK/IIOYEHHOM 3alLuMLLaeMoM obbekTe.

Mpn BBOAE YCTaBOK HeobxoaMMO obsizaTenibHo nposepsite BCE YCTABKW, npeaycMOTpeHHble B YCTPOW-
CTBE, BBMAY BO3MOXXHOMO BUSHNSA «3abblTbIX» YCTAaBOK Ha paboTy yCTPOWCTBa.

Mpu BbIXOAE Ha BEPXHWI YPOBEHb Avanora MpoOMCXOAMT aBTOMaTMYecKuil cOpoC 3HauyeHns naponsi B
HOMb. [MpuyeM 3TO NMPOMCXOAUT KaK MpU YMBILWWIEHHOM BbIXOAE OMEpaTopoM, Tak U B Cly4vae, ecin BbIXoA4 Ha
BEPXHU/A YpPOBEHb MPOM30LIEN aBTOMATMYECKM MOCNe «MNpoCTos» YCTpoucTBa 6onee 5 MWH. 3TO no3sonsieT
NpeaoTBpaTUTb HECAHKLMOHWMPOBAHHLIN JOCTYN K M3MEHEHWIO YCTaBOK, B C/lyyae ecnv onepaTtop CiyyaiHo
OCTaBW/1 YCTPONCTBO Ha AOSITOE BPEMS B PEXMME peaakTMPOBaHUS.

YcTaBkM MMET crieumanbHblil 6ydep namMsTn ans pefakTypoBaHWS YCTaBOK, MO3BOJISIIOLUMI COXPaHATb
BBEAEHHbIE M3MEHEHMSI MpX ClyYalHbIX NepepbiBax B paboTe (cpabaTbiBaHMe OAHOM M3 3alMT, UCYE3HOBEHME
onepaTMBHOrO MUTaHus). Hanpumep, ecnv BO BpeMsi BBOAA YCTaBOK NMPOM30LWI0 cpabaTbiBaHUE, TO YCTPOMCTBO
aBTOMaTUYECKUN BbIMAET U3 peXrMa peaakTMPOBaHUS YCTaBOK M 0TOOpasuT napaMeTpbl AaHHOrO cpabaTbiBaHMsI.
Ons Toro 4tobbl NPOACIHKUTL pefakTMpOoBaHWE HEO6XOAMMO CHOBA BOWTU B PEXMM peaaKTMPOBaHMS YCTaBOK,
Npu4yeM nNpou3BefEeHHblE paHee M3MeHeHWst 6yayT BOCCTaHOBMEHbl M HET HeobXoAMMOCTM BBOAUTL YCTaBKM
3aHOBO.

2.3.2.12 BBoa uMcpoBbIX 3HAYEHUIA MAPAaMETPOB U YCTaBOK.

[ns BBOAA 3HAYeHWs YCTaBKM HeobXoaMMo BblGpaTb COOTBETCTBYIOWMIA MYHKT MEHI0, HaXaTb KHOMKY
«BBoa». 3aTeM MoOsSIBUTCA HOBOE OKHO, rae Mmagwas uudpa yCTaBkM HayHeT muratb (ecnn pepakTupyertcs
yCTaBKka, TO HeobxoaMMO npeaBapuUTESIbHO BBECTU Mapo/ib MO METOAMKE OMUCLIBAEMOM B AAHHOM MyHKTE).
KHornkamn «T» M «l» HeobXxoaMMO YCTaHOBUTb Tpebyemoe 3HaueHue LMdpbl. 3aTeM HaXaTb KHOMKY «<«—»,
HauHeT MuraTb cneayowas undpa. AHanorMyHoO yYCTaHOBUTbL BCe UMdpbl YCTaBku. MNpn HaxkaTum KHOMKKW «BeBoa»
MPOM3BOAMTCS COXPAHEHME BBEAEHHOrO 3HayeHust ycTaBku. Ecnm B noboli MOMEHT BBOAA HaXkaTb KHOMKY
«BbIxoa», To byaeT BO3BpaLLEHO CTapoe 3HaueHne YCTaBKu.

2.3.3 CrpykTypa gmanora npusegeHa B Tabnmue X.1.

2.3.4 OnwucaHue ycTaBoK YCTPOWCTBa.

2.3.4.1 B ycTpoiicTBe peann3oBaHO [Ba Habopa YCTaBOK, MEpeK/toYaeMbIX C MOMOLLbIO AUCKPETHOMO
BXoaa «Habop yctaBok». Mpu OTCyTCTBMM CUrHana Ha BXoae AEWCTBYET NepBblii HAbop YCTaBOK, NpU Hanuumum —
BTOpoit. Ecin B Mcnonb3oBaHWM BTOPOro Habopa HET HeEO6XOAMMOCTH, TO MOXXHO OCTaBWUTb 3TOT BXOA HEMOAK/IO-
YeHHbIM M MOSIb30BATLCSA TOSIbKO MepBbiM HABOPOM.

Bce ycTaBku yCTpOWCTBa AENSATCS HA FPynmbl MO CTYMNEHSM M BUAAM 3alUWThl, @ Takke obLuMe, OTHOCALN-
ecsl K (pyHKUMM 1 MECTY YCTaHOBKM YCTPOMCTBA B LIESIOM.

2.3.4.2 W3MeHeHue yCTaBOK, KpOMe TeKyLMX AaTbl U BpEMEHW, pa3peLleHo TOSIbKO Nocse BBoda napons.
Heobxoaumo o6s3atenibHo nposepsatb BCE YCTABKW, npeaycMOTpeHHble B YCTPOWCTBE, BBWAY BO3MOXHOMO
B/IMSIHUS «3abbITbIX» YCTAaBOK Ha paboTy 3awuThbl.

2.3.4.3 B ycTpoICTBE peann3oBaHa BO3MOXHOCTb KOMMPOBaHWS HAabopoB YCTaBOK. [N TOro 4tobbl CKO-
nMpoBaTb OAMH Habop B Apyroi, HeOH6XoAMMO BOWMTW B COOTBETCTBYIOWMIA MYHKT MEHIO, BblbpaTb HampaBfieHne
KOMMPOBaHWS U BBECTU Maposib 451 NOATBEPXKAEHUS Orepaumn.
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2.3.4.4 [onycKaeTcsl M3MEHEHNE YCTABOK Ha BKJIIOYEHHOW JIMHWUM, NMPU 3TOM BBOJ HOBbIX 3HAYEHWI YyCTa-
BOK MPOUCXOANT A1 BCEX YCTABOK OAHOBPEMEHHO, UTO rapaHTUPYET OT JIOXKHbIX OTKJTIOYEHMI NMPU CMEHE TOJbKO
YacTu 13 B3aMMOCBSI3aHHbIX YCTaBoOK. Mepen BBOAOM WCMpPaB/IEHHON rpynbl YCTaBoK B paboTy 3adaeTcs Bomnpoc-
npeaynpeXxaeHne s BO3MOXXHOCTM OTKasa ornepaTtopa Npyu COMHEHUSIX B CBOMX AEWCTBUSIX.

2.3.4.5 OnucaHve Ha3HA4YeHUs YCTABOK YCTPOMCTBA NPUBEAEHO B Tabnuue 9.

Tabnvua 9
0O6Lwume ycTaBKu
Uriom, KB MNepBMYHOE HOMMHA/ILHOE 3HAYEHUE HarpsHKeHNs
Tuom, A MNepBUYHOE HOMWMHANBHOE 3HAYeHNe ToKa TPAaHC(POPMATOPOB TOKa, K KOTOPbLIM MOAKTIOHaAET-
Csl YCTPONCTBO
Tyexop, C Bpems cpabatbiBaHWs cTyneHein MT3 npu ycKopeHun

PexxuMm curHanusauum

Mo3BoNSAET Npu 06HAPY)XEHUW BHELLHEN HEUCTPABHOCTY BKIOUYaTb pene «CurHanmsaums»
KaK MOCTOSIHHO, 10 cHpoca ero KHOMKOM KnaBuaTypbl Unv no TY, Tak U Ha onpeaesieHHoe
Bpems oT 1 10 20 ¢, AoCTaToYHOE AN CpabaTbiBaHUS LIEHTPANbHOW CUrHanM3aumm noacTaH-
umu. Mpy 3TOM MOXHO U36eXaTb BIOKMPOBKM LIEHTPANIbHOM CUrHaNM3aLmm Npu NOCTOSIHHO
«BUCALLLEM» curHane. Mpy NOSIBNEHUN HOBOW HEMCTNPAaBHOCTU BHOBb NMPOU30iaeT (hopMmpo-
BaHWE MMMNyNbCa TaKoW e 3alaHHOW ANIMTENBHOCTY

TT da3bl B

OnpepensieT HanMume U3MepUTENBLHOrO TpaHchopMaTopa Toka B dase B. Mpu ero oTcyT-
CTBMM 3HaYeHNe ToKa B hase B BOCCTAHABNMBAETCS PacYETHLIM METOAOM

LiBeT cBeToanonos
«BKJ1» n «OTKJ1»

Ol'lpeﬂ,eJ'IFIET NPUHATYIO B SHEProcUCTeEMe KOMBMHaLMIO LIBETOB ANs NMOMOXKEHUI BbIKtoUYaTe-
19 «BKJTIOYEH» N KOTKJTHOYEH>»

YcraBkun MT3

OyHKUMS

Mo3BONSIET BBECTM UM NOSIHOCTbIO BbIBECTM [aHHYHO CTyMeHb 3almThl. 3aA4aeTcs BbI6OpOM
13 ABYX BapuaHToB: «Bkn» unn «OTtkn»

[JelictBue

Onpepenset, paboTaeT N1 AaHHas CTyneHb Ha OTK/IIOYEHWE UK HeT. 3aJaeTcs BbI6opoM u3
[BYX BapuaHToB: «CurHan» unmn «3auwmTta». CryneHn MT3, paboTatowme Ha curHan, He
BbI3bIBalOT cpabaTbiBaHue pene «Myck MT3»

I A

MoporoBbi Tok cpabaTbiBaHUSA AaHHOW CTYNEHW 3alwmThbl. 3adaHne MAEeT B aMnepax
BTOPUYHOI0 TOKa, HENOCPEeACTBEHHO NMOABOASILLErocs K YCTPOUCTBY

7, ¢C

Bpems cpabaTbiBaHMsl CTYNEHM 3almThl B CekyHAax. ECim ans ctyneHu 3agaHa 3aBncuMas
XapaKTepUCTUKa BbIAEPXXKN BPEMEHW, TO 3TOW YCTaBKOM onpeaensieTcs napameTp 7ycr Ans
dopmyn (2)-(6). Ans MT3-4 3apaeTcsa ABa BpeMeHu cpabaTbliBaHWS: Ha CUrHa U Ha
OTK/Il0YEHNE

XapakTepucrmka

Onpepenset BuA BPEMSTOKOBOM 3aBUCUMOCTY CTyneHn MT3 1 no3BonsieT BblIbpaTb OAHY M3
LUEeCTV 3aBUCMMOCTEN: He3aBMCMMasi, HOpMasibHO MHBEPCHas!, CUBHO MHBEPCHAs, Ype3Bbl-
YailHo uHBepcHas, Tuna PT-80, Tuna PTB-1. Mpu 3aBUCUMBbIX XapaKTepUCTMKaX YCTaBka
BPEMEHW BbIAEPXKKM AEUCTBYET Kak KoachdULUNEHT, 3aaatolumii napaMeTpbl COOTBETCTBYO-
LWei kpusoi. Mpacmkn KpMBbIX NpUBEAEHbI B NMPUIOXEHWUM

YckopeHue

MosBonset BBoANTb Apyroe ( 7ycor) BPEMS cpabaTbiBaHus CTyneHei MT3 Ha BpeMs
(Tyekor + 1 C) NOCNE BKOYEHMS BbIK/IIOUATENS ANl YCKOPEHWSi cpabaTbiBaHWS 3alMTbl NPy
BKJTHOYEHMM Ha KOPOTKOE 3aMblkaHue (BBOA YCKOPEHUs Npu onpoboBaHum)

AMnB

PaspewwaeT nnum 3anpelaet popMmposaHue UMkIoB AlNB nocne oTKNIOYEHNS BbIKloYaTens
OT [JaHHOMN CTYMEHW 3alUnTh

YcraBku 300

QyHKLMSA

[Mo3BonsieT BBECTU UM NOAHOCTLIO BbiBECTU 30D

[JelictBne

OnpepensieT, paboTaeT M 3alumTa Ha OTKKOYEHMUE N HET

/I

OTHoLleHne Toka 06paTHOM NOC/Ie0BaTENbHOCTY K TOKY MPsSIMOiA NMocie0BaTeNbHOCTM, Mpy
KOTOPOM NPOUCXOANT CpabaTbiBaHME 3aLLUWTbI

7, ¢C

Bpemsi cpabaTbiBaHWUs B cekyHAaX

AMnB

PaspewaeT nnm 3anpelaer popMmmpoBaHue umkaoB AlNB nocne OTKNIOYEHNS BbIKTIOYaTENS
OT JaHHOW 3alunTbl

YcTaBKuU AYyroBoOM 3aliuThl

KOHTpOb Mo TOKY

PaspeluaeT oTKAOYEHME BbIK/IOYATENS TONbKO MPU NPEBbILLEHNN TOKOM 3aAaHHOW YCTaBKu

I A

MoporoBbi ToK cpabaTbiBaHWUSA MPU BKIIOYEHHOM KOHTPOJIE MO TOKY
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YcraBku ABP
QyHKUNS Onpepenset Hannyue dyHkunn ABP
Tz, C BpeMs 3afepXXKu BKIKOYEHUS NO KoMaHAe «Bki.oT ABP»

Ycrasku J13L1

OyHkuma J13W

Onpepenset Hanuuue dyHkunm JI3LL

LA Moporoeoe 3Ha4yeHne Toka cpabatbiBaHus J13LU

7, C BpeMs 3afepxxku cpabatbiBaHus J13LL

Cxema BblbupaeT nocrneaoBaTenbHy0 AWM NapannenbHyo cxeMy peanusaummn 6nokmposku J13LL.
Mpn 3TOM Ha Bxoapbl «bnokmposka JI3LW I cekumm» n «brnokuposka J13LL I cekunm» AOMKHbI
NOAKNIOYATLCS MOCNe0BaTENIbHO COeAMHEHHbIE HOPMAsbHO 3aMKHYTbIE BbIXOAHbIE KOHTaKThI
WK napannesnbHO coeAMHEHHbIE HOPMasibHO Pa30MKHYTblE KOHTaKTbl «Iyck MT3» duaep-
HbIX 3aLUMT COOTBETCTBEHHO.

Ycrasku YPOB

QyHKUNS Onpepenset Hannyune dyHKUmMM YPOB-BbIx0A

LA Moporoeoe 3Ha4yeHWe ToKa cpabaTbiBaHMsa YPOB-BbIxoa

7, C Bpems 3apepxxku cpabatbiBaHus YPOB-BbIXo4

KoHTponb Bxoaa no I

OnpepensieT Hannune KOHTPOSISt MO TOKY (MO MPEBLILIEHNIO MUHUMA bHON ycTaBku MT3) ans
BXOAHbIX curHanoB «YPOB I cekuumn» n «YPOB II cekunmn»

Bxopa 1...13

OyHKUMS

3afaeT PyHKUMIO, BBIMNOSIHAEMbIM AaHHBIM BXOAOM: MOXET NMPUHMMATb 3HAYEHUS1 «BHeLIHWIA
curHan», «BHelwHee oTkoYeHne», «KoMaHaHOe BKtoYeHne», «KoMaHAHOE OTK/oYeHue»
nnmn 61oKMpoBKa NO6oM M3 MMEIOLMXCS 3aLumnT

AKTMBHBbII YpOBEHb

«1» — aKTUBHbIM SABNSAETCSA Ha/IMUME HaMNpsHKEHUs Ha BXoae
«0» — aKTUBHbIM ABNSETCS OTCYTCTBME HaNpsaXXeHns

7, C BpeMs 3apepXkun cpabatbiBaHMs BXoAa

YPOB Myck YPOB nocne oTkItoYeHns oT 3Toro Bxoaa (Npu 3agaHHol dyHKUMKM — «BHellHee
OTKJIIOYEHNE»)

Nmsa CoobleHne, oTobpaxxaeMoe Ha MHAMKATOPE, Npy cpabaTbiBaHWMKM OT 3TOrO BXoAa

Pene 1...4

Touyka OnpegensieT TOYKY NOAKIIOYEHMsS! Ha (DYHKLIMOHAIbHOM NOrMYeckomn cxeme

Tcras C Bblaepxka BpeMeHM Ha cpabaTbiBaHme pene nocse nosiBieHUsl CUrHana B yKa3aHHOM C
MOMOLLbIO YCTaBKU «T04Yka» MecTe hyHKLMOHANIbHOW JTIOrMYeCKon CxeMbl

T50380, C Bpems Bo3BpaTa pesie nocse CHATUS CUrHana B YKa3aHHOM C MOMOLLbIO YCTaBKU «To4YKa»
MecTe YHKLIMOHANbHOMN IOrMYeCcKon CxeMbl

Pexkum Pexxum pabotbl pene: 6e3 dunkcaumn (cneaaiwimin), ¢ pukcaumert (Ao cépoca) Unm UMMynbC-
HbI (1 cekyHaa)

Ceeroauoabl CurHan 1...2 n bnokuposka 1...3

Touyka OnpegensieT TOYKY NOAKIOYEHUS Ha DYHKLMOHAIbHOMN NTIOrMYeckomn cxeMme

7, C Bblaep>kka BpeMeHW Ha cpabaTbiBaHWe CBETOAMOAA NMOCIE MOSBAEHUS CUrHana B YKa3aHHOM
C MOMOLLbIO YCTaBKU «T0oYka» MecTe (hyHKLMOHANIbHOWM NOrMYECKon CXeMbl

Pexxum OnpepenseTt pexuM paboTsl CBETOANOAA — B C/IEASLLEM peXUMe UK ¢ dhukcaumelt cpabatbl-
BaHus (bnHKep), Ao cbpoca cnrHanom «Copoc»

MuraHue OnpepensieT pexxum paboTbl cBETOAMOAA — C MUIaHMEM, IMBO0 C NOCTOSIHHBIM CBEYEHUEM MpU
cpabaTtbiBaHUK

YcraBKM BblKJiroHaTens

YnpaeneHue Hanuumne cbyHKUMM ynpaBneHus BblktouaTeneM. MNpu oTKII0YEHHON yCTaBKke 3alimTa
[ENCTBYET TOMIbKO Ha OTKJIIOYEHME BbIKtoUaTeNs!, DYHKUMS BKIOYEHUS (B TOM YMCie OT
AlB) 1 KOHTpONs Lenei ynpasieHnsl BoIBOAUTCS U3 paboThl

1o Homy KA HoMMHanbHbIN TOK OTK/OYEHUS BbiKro4YaTens (Mcnonb3yeTcst ANl NoAcyeTa pacxoaa
KOMMYTALMOHHOIO pecypca)

Tsxm C 3apaeT AONONHUTENBHYIO 3a4epXKKy nepea CbeMOM CMrHasia Ha BKIKOUYEHWe BbIKoYaTens

nocrne npuxoda curHana «Bxoga PMB». YanvHeHue curHana BKIKOYEHMS NO3BOSSIET bonee
HaAeXHO yNpasisTb BblKNoYaTeneMm

OrpaHudeHune «Bkn.»

OrpaHuyeHne anuMTenbHOCTU CUrHana «Bkn.». YCTaBKy MOXHO BK/IHOMATb TOJIbKO MpU
ncnonb3oBaHun gononHutenbHoro BHELUHENO NMPOMEXYTOYHOIO PEJIE, cnocobHoro
pa3pblBaTb TOK COleHOMAA BKOYEHWNS BbIKKOYATENS
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OrpaHuyeHune OrpaHunyeHne anuTenbHOCTU curHana «OTK.». YCTaBKy MOXHO BK/IHOUaTb TOSIbKO MpK

«OTKN.» NCMNo/b30BaHUK aononHuTensHoro BHELLHETO NMPOMEXKYTOYHOIO PEJIE, cnocobHoro
pa3pblBaTb TOK CONIEHOMAA OTKIKOYEHMS BbIKOYaTeNs

Tmakc s C MakcumasnbHoe BpeMsl BKoYeHUs BblkntodaTens. o ucreueHmm storo BpemMeHn popmmpy-

E€TCA CUrHal HEUCNPaBHOCTU <<3a,qep>|<Ka BK/TIOYEHNA», I'IpM BKJTIOUEHHOM YCTaBKe <<OrpaHV|-
yeHne «Bk.»» no ncTte4yeHnn 3Toro BpeMeHn CHUMAETCA cUrHan c pene «Bk.»

Tmakc ot C

MakcumanbHoe BpeMs OTK/IIoUeHUs BbiktovaTens. 1o ucteyeHnn sToro BpeMeHu CbOpMVIpy-
€TCA CUrHan HEUCNpaBHOCTHU <<3anep>|<Ka OTKJIOUEHUS». Mpun BK/1IOYEHHO yCTaBKe <<Orpa-
Hu4eHne «OTKN.»» N0 NCTEYEHUN 3TOTO BPEMEHU CHUMAETCA CUIrHan C pene «OTKN.»

Troros mare €

MakcumarnbHoe BpeMs roTOBHOCTUM BbikntodaTens. Mo ncredeHmm 3toro BpeMeHu d)OpMVI-
pyeTcsa curHan HemcnpasHOCTU «[1puBoA HE rOTOB>»

Bxoa AsLUIM

Onpepenset noruky pabotbl Bxoaa «Astomar LUM», nogpobHee cM. n.1.2.6.12

TY no JIC

Onpep,en;leT BO3MO>XHO /1 YnpaBJEHUE BbIK/TKOHATENEM MO JINHUN CBA3N

KsuTtuposaHue (TY)

OnpepensieT, HY>HO M 6yaeT obsi3aTenbHOEe «KBUTMPOBAHWE» BbIK/OYATENS NPUCOeaANHE-
HMsa (noJaya KoMaHAbl OTK/IOYEHUSI Ha aBapUMHO OTKJTOUMBLLMIACS BbIK/OYATENb, CHUMaIO-
was «MuraHme» ceetoanoaa «OTKI.» U OTK/OYatOLLEE pene «ABapUMHOE OTKIIIOUEHME»)
nepen nojgayen curHana Ha BkatodeHne no TY nnm no JIC. Ha Bk/toUeHMe OT KioYa
yrnpaBneHns 3Ta YCTaBKa He pacrnpoCTPaHSIeETCsl — AN HEFO «KBUTUPOBaHUE» SIBNISIETCS
Bcerga 06s3aTeNlbHbIM

PazpelueHne TY

Onpepensert, kakuM cnocoboM paspeluaeTcs pabota MeCcTHOroO (0T Kto4a) U Teneynpasne-
Husa (0T TY 1 JIC). B nonoxeHun «Mepekn.» pexum paboTsl onpeaenseTcs nepeknoyaTenem
«MY/TY>», noaKknto4eHHbIM K Bxoay «Pa3pelueHne TY»: Npn HanuuumM curHana paspeLleHo
TeneynpasneHne, Npyu OTCYTCTBUM — ynpaBieHne oT Ktoya. B nonoxeHun «Bceraa»
TeneynpasneHne n ynpasneHne OT K/oYa paspeLleHbl BCeraa, 3TOT PeXUM Takke MOXET
MCNoMb30BaTbCA, eCv nepeknoyarens «MY/TY» paspbiBaeT uenn «OTkN. oT TY», «OTK. OT
KoYa», «Bk. oT TY» 1 «Bkn. OT K/Ilo4a» M He 3aBOAUTCA Ha BXOA «Pa3pelueHne TY». B
nosnoXeHun «Ha Bk.» pexxnuMm paboTbl onpeaenseTcs nepekntodareneM «My/TY», noaknio-
YeHHbIM K BXoay «PaspelueHune TY», HO AEMCTBYET OH TOJIbKO Ha KOMaHAY BKITHOYEHMS,
OTK/TIIOYEHUE B 3TOM peXMMe pa3peLleHo Bcerga.

3MO02

OnpeaensieT HaanuMe BTOPOro 3/1eKTPOMarH1Ta OTKOYEHMSI. [py BKIIOYEHWM STOM YCTaBKK
HeobXxoAMMO A1t OAHOIO M3 MPOrpaMMMUpPYeMbIX BXOAOB 3a4aTh hyHKUMIO «PMB2» u
MCMO/b30BaTh 3TOT BXOA AN KOHTPOSS LIENIOCTHOCTY BTOPOrO 3/1EKTPOMarH1Ta OTK/THYEHUSs

2.3.5 YCTpOWCTBO BbISIBASIET U MHAUUMPYET 60MbLLOE KOMMYECTBO HEUCMPABHOCTEN BHELIHEro o6opyao-
BaHus1. Mpyn 06HApYXXEHNM TaKUX HEMCNPABHOCTEN cpabaTbiBaeT pene «CurHanmsaums» 1 BKIOYAETCS cBETOANOA
«BHeLHsIs HEMCNPaBHOCTb» Ha NepeaHel naHenu ycTpoicTBa. CrMCOK BbISIBASIEMbIX HEMCMPABHOCTEN NpuBeaeH

B Tabnuue 10.
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Tabnmua 10
Ne? O603HauYeHne PacwundpoBka
1 |C6oli nUTaHus 3adrkcMpoBaHO NOMHOE NporaAaHue OnepaTUBHOMO NUTaHMS], NOAABAaeEMOro Ha

YCTPOWCTBO

2 |HeucnpasHocTtb KB/KO CoctosiHue BxoaoB PO u PI1B OT KaTyLeK BKIHOYEHUS U OTKITIIOUEHUS COXPaHAETCS
0AMHAKOBLIM B TedyeHne BpeMenn 6onee 10 ¢

3 |Astomart LUM OTKNKOYEH aBTOMAT LUMH MUTaHUS BbIKOYaTENs

4 |Bbnokuposka J13LU 1 BxoaHol curHan «bnokupoBka JI3LU I cekumm» nnmn «bnokupoka JI3LL IT cekummn»

5 |Bbnokuposka JI13LW 2 yaepxusaertcs B 6nokupytollem coctosiHim 6onee 100 ¢

6 |CurHan gyroBou 3awmthbl | MpucyTCTBYET BXOAHOW curHan «CurHan AyroBou 3allyTbl»

7 |Qdyrosag 3awmTa 1 MpucyTcTBYET BXOAHON curHan «[yrosas 3awmTa I cekumm» unu «[yrosas sawmra

8 |[Oyrosas 3awmTa 2 II cekummn» Npu BKILOYEHHOM ycTaBke «KOHTPOsb NO TOKY» M OTCYTCTBUM TOKa Bbille
NycKOBOro

9 |MNeperpy3ka CpaboTtana cryneHb 3awmtbl MT3-3, BK/KOYEHHAs! HA CMrHan

10 |Bxon YPOB 1 MpucyTcTBYeT BXOAHOM curHan «YPOB I cekummn» nnm «YPOB II cekumm» npu

11 |Bxog YPOB 2 BK/IIOYEHHON ycTaBke «KOHTPOb MO TOKY» U OTCYTCTBMM TOKA BbILLIE MYCKOBOIO

12 |O6pbiB CpaboTana cryneHb 3aWwmThl OT 06pbiBa asbl, BKAOYEHHAs Ha CUrHaN

13 |BH.curHan 1 * MosiBunca curHan Ha Bxoge «Bxoa 1» | MNpu 3agaHHOM DYHKLUMKM COOTBETCTBYHIOLLErO

14 |BH.curHan 2 * MosiBunca curHan Ha Bxoae «Bxoa 2» | Bxoda — «BHew.curHan»

15 |BH.curHan 3 * MosiBunca curHan Ha Bxoge «Bxog 3»

16 |BH.curHan 4 * MosiBuncsa curHan Ha Bxoae «Bxop 4»

17 |BH.curHan 5 * MosiBMUnCa curHan Ha Bxoge «Bxop 5»

18 |BH.curHan 6 * MosiBunca curHan Ha Bxoge «Bxopg 6»

19 |BH.curHan 7 * MosiBuncsa curHan Ha Bxoae «Bxopn, 7»

20 |BH.curHan 8 * MosiBunca curHan Ha Bxoge «Bxog 8»

21 |BH.curHan 9 * MosiBunca curHan Ha Bxoge «Bxopg 9»

22 |BH.curHan 10 * MNosiBMnca curHan Ha Bxoge «Bxoa 10»

23 |BH.curHan 11 * MNosiBMNca curHan Ha Bxoge «Bxoa 11»

24 |BH.curHan 12 * MNosiBMNca curHan Ha Bxoge «Bxoa 12»

25 |BH.curHan 13 * MNosiBMnca curHan Ha Bxoge «Bxoa 13»

26 |3apgepxka OTK.. B TeueHmne BpeMeHun 7orxr max HET OTKIIIOMEHMS BbIK/OHYATENS

27 |3apgepxka BK. B TeueHne BpeMeHW 7sx7 max HET BKIKOYEHUS BbIKKOYaTENS

28 |Het 6aTapeiiku He ycTaHoBNEH UM pa3pshKeH 3NIEMEHT NUTaHUs

29 |HeT umn.cnHxp. Mpy BKAIOYEHHOM CUHXPOHM3ALMKN BPEMEHN HE MPULLES CUHXPOUMIY/ILC B TEYEHME
ABYX LIMKOB

30 |C6oit namsTu MoBpexaeHa MHbopMaLWs B onepaTyBHON NaMsTu (apxuB cpabaTbiBaHWi U
OoCUMNI0rpaMm)

31 |HeucnpasHocTb KB/KO2 |CoctosHue Bxogos PO u PIB2 (3agaétcs kak QyHKUMS NporpaMMmMpyeMoro Bxoaa)
OT KaTyLUEeK BKIIOYEHUS U OTKIIOYEHMS COXPAHAETCS OAMHAKOBBIM B TEYeHue
BpemeHn 6onee 10 ¢

32 |GOOSE 1 Mosisunca curHan GOOSE_1 (Tonbko ans ucnonHeHuns M4)

33 |GOOSE 2 Mosieunca curHan GOOSE_2 (Tonbko ans ucnoaHeHuns 14)

34 | Mnox.kauGOOSE MonyyeHo BxogHoe GOOSE-coobueHne co 3HayeHuMeM atpubyta «quality» =
«invalid» nnn «questionable». HencnpaeBHoCTb 0TOBpaXkaeTcs, €cnm 3agaHa ycTaBka
«0biyme — CurH.ka4. GOOSE» — «Bxsp»> (TONbKO ANns ucnosnHexHms 14)

35 |lNpuBoa He rotoB HeT roToBHOCTM NpuBOAA B TEYEHNE BPEMEHW, 3a4aHHOIO YCTABKOMN « 7 o708 makc”

36 |Het cBs3n Eth 1 OTCyTCTBYET CBSI3b C CEThIO Yepe3 uHTepdelic Ethernet 1. HencnpaBHocTb 0TO6pa-
)KAeTCs Ha MHAMKATOpe, eCcnv 3ajaHa ycraBka «O0buyme — CurHasn Eth 1» — «Brxm
(Tonbko ANns McnosHeHus 14)

37 |Hert cBsa3u Eth 2 OTCyTCTBYET CBSI3b C CEThIO Yepe3 uHTepdelic Ethernet 2. HemncnpaBHocTb 0TO6pa-

)KAETCS Ha WHAMKATOpe, €CNM 3afdaHa ycraBka «O0bwme — CurHan Eth 2» — «Brkm
(Tonbko ANns mcnoaHeHus 14)

* - HaANUCb NpPoOrpamMMUpyeT Nosb3oBaTenb (B Tabnnue NpuBeaeHO 3HAYEHNE «MO YMOMYAHMIO»)

OOHOBpPEMEHHO Ha MHAMKATOpe MOXET oTo6paxaTbca He 6onee Tpex HeucnpaBHocTeW. Ecnv ogHoBpe-
MEHHO BO3HMKAET YeTbipe M 6onee HeUCrpaBHOCTEN, crnpaBa OT HAANUCK NOSIBNSIOTCA CUMBOSbLI «I» 1 «T», B
3TOM CNyyae Ans NpocMOTPa OCTarbHbIX HEUCTIPABHOCTEN MOXHO BOCTONb30BATLCA KHOMKaMM «d» 1 «T»,
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3 TEXHMYECKOE OBCJTY>XKMBAHUE

3.1 O6wue ykazaHus

3.1.1 B npouecce akcnnyaTaumm YCTPOWCTBA B COOTBETCTBMM C TpeboBaHusiMu P 153-34.3.613-00
«[paBuia TEXHNYECKOro 06CNY)XMBaHUSI YCTPOWUCTB peNerMHOM 3almTbl U 3NEKTPOaBTOMATUKM 3EKTPUYECKMX
cetelt 0,4-35 kB» HE06X0AMMO B YCTaHOBJIEHHbIE CPOKM M B MOJTHOM 06beMe NpPOBOANTb:

—  nposepky (Hanagky) NpuM HOBOM NOAK/IOYEHUN;
—  NpoduUnakTUUYeCcKnin KOHTPOsb;
—  npodunakTnyeckoe BOCCTAHOBNEHUE.

YcTaHOoBNEeHHas NPOAOC/MKUTENBHOCTD LMKIA TEXHUYECKOrO OB6CY>XMBAHUS MOXET ObITb yBenn4yeHa wunm
COKpalleHa B 3aBMCMMOCTM OT KOHKPETHBIX YCIOBUW 3KCMyaTauuu, ASMTENbHOCTM 3KCMyaTauumM C MOMEHTa
BBOZA B paboTy, (haKTUYECKOro COCTOSIHMSI KaXKAOro KOHKPETHOrO YCTPOWCTBA, a Takke KBanndukaumm obatyxu-
BAEMOro nepcoHana.

3.1.2 Tpu TeXHUYECKOM 06CNYXMBaHUM YCTPONCTB HEOOXOAMMO PYKOBOACTBOBATLCS:

—  3KCnJlyaTauMOHHOW AOKYMEHTaLUMen Ha YCTPOWCTBO;

—  «MexoTpacnesbiMM MpaBuiaMn No oxpaHe Tpyaa (npasunammn 6€30MacHOCTM) Npu aKCMnayaTauum
anekTpoyctaHosok» MNOT P M-016-2001 P[] 153-34.0-03.150-00;

—  «[paBunamm TEXHUYECKON 3KCMyaTaLmm 3N1eKTPOYCTaHOBOK NOTpebutenein».

3.1.3 TexHuyeckoe 06CNyXMBaHNE YCTPOMCTBA AO/DKHO NPOBOAUTLCS KBAIM(PULMPOBAHHBIM UH)XEHEPHO-
TEXHUYECKMM MEPCOHANOM 3KCMJTyaTUpYHOLWeN opraHn3aumu, UMEeoWMM A0MNYCK He HWXe TPeTben KBanudukawm-
OHHOM Fpynnbl MO 3/1eKTPO6e30MacHOCTH, NOArOTOB/IEHHBIM B 06beMe MPON3BOACTBA AdHHbLIX PaboT, U3y4YMBLLUM
3KCMyaTaUMOHHYH AOKYMEHTALMIO Ha YCTPOMCTBO M MPOLUEAWMM UHCTPYKTaX MO TeXHUKE 6e30MacHoCTU.

3.1.4 Llenecoobpa3Ho NpoBOAUTb KOHTPOJSIb TEXHUYECKOMO COCTOSIHWUSA YCTPOMCTBA OAHOBPEMEHHO C MPO-
unakTkon (PEMOHTOM) OCHOBHOrO O60OpPYAOBaHWUS pacrnpeaennTeNbHbIX YCTPOMCTB, AN Yero AOMyCKaeTcs
nepeHoC 3aniaHMPOBAHHOIO BUAA TEXHUYECKOro 06CyXXMBaHMS Ha CPOK A0 OAHOrO roaa.

3.2 3aMeHa aneMeHTa NUTaHus

YCTPONCTBO COAEPXKMT SHEPrOHE3ABMCMMYIO MAMSATL, COXPAHEHWE KOTOPOW NpU OTCYTCTBUM OMEpPaTMBHOIO
NUTaHUs 06eCneYnBaeTCs IMTUEBLIM 3N1EMEHTOM NiUTaHus CR2. PacyeTHbIN CPoK CNYy»X6bl SNEMEHTa NUTaHNUS 7py
OTCYTCTBUY OrIEPATUBHOIO [TUTAaHMS COCTaBNSIET He MeHee 1 roaa.

MocnenoBaTenbHOCTb AENCTBUIA MO 3aMEHE 31IEMEHTA NMUTaHUS:

— CHSITb C YCTPOICTBA ONepaTMBHOE NUTaHWE;

— OTBUHTUTb (DUKCUPYIOLMI BUHT Ha TopLEe MOAY/Ns MUTaHUS C 3a[HEN CTOPOHbI YCTPOMCTBA U MoBep-
HYTb KpbILLKY OTCeKa baTapeliku;

— aKKypaTHO BbIHYTb CTapyto 6aTtapeiiky;

— YCTaHOBWUTb HOBYIO 6aTapeiiky B «FHE3[0» B COOTBETCTBUM C YKA3aHHOW MONSAPHOCTbIO;

— 3aKPbITb KPbILIKY W 3aBEPHYTb (PUKCUPYIOLLNIA BUHT.

3.3 TMpoBepka paboTocnocobHOCTN U3aenus

3.3.1 TMpoBepKy 31EeKTPUYECKOro COMPOTUBIIEHUS U30ASUMU MEXAY BXOAHbIMM LEensMuM TOKa, Hanpsbke-
HWsl, OMEepPaTUBHOIrO MUTaHWUS, PENENHbIMU YMNPaBASIOWMMA KOHTaKTaMW, AUCKPETHBIMW CUIHaNamun, a Takke
MeXay yKasaHHbIMK LensiMM U KOprycoM npoBoasT MeraoMMeTpoM Ha HanpsbkeHme 1000 B. JIuHus cBasm RS485
nposepsieTcs Ha HanpsbkeHue 500 B.

ConpoTuBneH1e M309UMM U3MEPSIETCS MEXAY IpymnnaMn COeaMHEHHbIX Mexay coboi BbIBOAOB COracHO
MpunoxeHnto B, a Takke Mexay 3TUMM rpyrnnamMyM M KoOpnycoM 6sioka (KMEMMOMN 3a3eMSieHns). 3HauyeHue
CONPOTUBAEHNS U30A9UMN AOMKHO 6bITb HE MeHee 100 Mowm.

3.3.2 lMpoBepka 3apsaa 6atapeinku
3apsia 6aTapeikyu NpoBepsSIeTCs MyTEM BM3YaslbHOrO KOHTPOSISi CUMBOJIa B CTAaTYCHOWN CTPOKe, 0TobpaXkae-

MOM Ha WHAMKaTOpe ycTpoicTBa. B cnyyae, eciM oToOBpaxaeTcss CUMBOJ <<D>>To 6aTapeiiky HeobxoanMo
3aMEHUTb MO METOAMKE, ONMUCAHHON B 1.3.2.

3.3.3 Hactpoitka (npoBepka) YCTaBOK BbIMOJIHAETCA MpU MOAK/IIOYEHHOM MUTaHUM HE3ABUCUMO OT MoA-
KJIIOYEHNS OCTasbHbIX Lenel. CHadyana cneayeT BBECTV 3HayeHue napons. Hactpoiika (npoBepka) BbIMOSHSAETCS
B CleaytoLleM nopsiake:

1 CornacHo auanory BOUTU B PEXUM «YcTaski», BblbpaTb HEO6XOAMMbI HAbop M (DYHKLUMOHAbHYIO
rpynny ycraBoK. HaBecTu Kypcop Ha HeobXxoanMyto yCTaBKy.

2 HaxaTb KHonky «BBog». Ecnn go 3Toro naposb He 6bia BBEAEH, TO NOSIBATCS AManor 3anpoca napons.
Mocne BBOAA MPaBW/ILHOrO 3HAYEHUS MAPOSA MOSBUTCA BO3MOXHOCTb peAaKTUpOBaHUS yCTaBku. PefakTupoBa-
HMEe UMdPOBbLIX 3HAYEHWUI NPOU3BOANTCS B COOTBETCTBMMN C METOAMKOW OMMUCaHHOW B M. 2.3.2.12,

3 HaxaTueM KHOMKu «{» BbibpaTh ouepeaHylo yCTaBky. MpoaomKknTb peaakTuposaHue. MNpu 3ToM BBOA
napons He notpebyercs.
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4 BBOJ TEKyLUero BpeMeHWN OCyLLEeCTBASETCS aHaNorM4Ho. HaxaTtne KHomku «BBog» npu BBOAE 3HAYEHMS
MUHYT 0BHYNSieT 3HayYeHne cekyHa. [ns n3MeHeHus 3Ha4veHus A4aTbl U BpeMeHu BBoAa napons He TpebyeTcs.

5 Mo OKOHYaHWM HACTPOVKU 06SA3aTeNbHO MPOBEPSIOT BBEAEHHbIE YCTABKW 3alUMTbl NS UCKIIIOYEHUS
OLNBOK.

3.3.4 MMpoBepka hyHKLUMOHNPOBAHMS YCTPONCTBA

3.3.4.1 lMpoBepka hyHKLMOHUPOBaHNS MaKCMMaslbHOM TOKOBOM 3alLMTbI

Bce Tpu cTyneHn MT3 npoBepsoTCS aHanorMyHo, 3a UCKJIIOUEHMEM 3HAYEHWUN YCTABOK TOKA M BPEMEHU
cpabatbiBaHusl. MpoBepsieMylo CTyreHb 3alUWTbl CleayeT BKIOUYNTb YCTaBKOW KOHUrypauuu, a OcTaslbHble
CTyMNeHn — b0 OTKIOUYUTL, NMNBO BLIBECTU M3 30HbI MPOBEPKWM 3adaHWMEM 3aBeAoMO 6onee rpybbiX 3HaUYeHWM
ycTaBok. lNpoBepKy yaobHO BeCTW, UCMONb3ys JIOMMYECKUA UMUTATOP COBMECTHO C YCTAHOBKOM A/l MPOBEPKU
peneriHon 3awmThl Thna Y5053, Y5003, «Ypan», «HenTyH, -2, -3», «PeTom-41, -11».

MoaKNoYMTb NIOMMUYECKUA UMUTATOP K YCTPOMCTBY 3alUyTbl, MOAK/OYATL TOKOBLIA BbIXOA YCTaHOBKM K
K/leMMaM Toka OofHOM M3 (a3, moaaTb OMepaTUBHOE MWTaHWE Ha YCTPOMCTBO. BBECTWM YCTaBKM 3HaueHUn u
KOHUrypauum, COOTBETCTBYIOLLME TpebyeMoii NPoBEpPKE.

MoaKNoYNTb KNEMMbI BbIXOAHbLIX TECTOBbLIX KOHTAKTOB pernie «OTK/1.», PacnofioXXeHHbIX Ha KTEMMHOMN KO-
NOJIKe YCTPOWNCTBA, K BXoAy MunnncekyHaomepa («KoHTakT») yCTaHOBKM.

OTKNOUNTL BbIKMOYaTeNb. [ogaBas TOK OT yCTaHOBKW, ybeanTbcsl B cpabaTbiBaHUM pene U CBeToaMoaa
Ha naHenu yctpounctea «Iyck MT3» npu 3agaHHOM YCTaBKOW 3HAYEHWM TOKa OT YCTAHOBKW. [poBepUTL Hannume
HeboNbLIOro rucTepesnca 3anycka 3awmTbl (koadduumeHTa BO3BpaTa) MpWM CHUMXKEHUWM 3HA4veHus Toka (no
BbIK/IIOUYEHWNIO COOTBETCTBYIOLLEN CUMHAN3aLMN).

BkntounTb BbIKOYaTeNb. COpOCUTL MHAMKALMIO KHOMKOW «CHpoc». CkaykoM MoAaB TOK, MpeBbILLAOLLMIA
ycTaBky MT3, KOHTPOIMpPOBaTb OTKJ/IIOYEHUE BbIKNIOYATENS, @ TakKe MHANKALMIO NPUYMHBLI aBapuy Ha MHAMKATO-
pe un ceeToamoaax. N3mepntb N0 MUNMCEKYHAOMEPY BPEMSI OT MOMEHTa MoAayuM TOKa A0 3aMblKaHMsl KOHTAKTOB
pene «OTkn.». CpaBHUTb €ro C YCTaBKOM npoBepsieMoi cTyrneHn MT3. KHoOMKon «—»» Ha MaHenu ycTponcTsBa
BbI3BaTb HA MHAMKATOP 3HaYeHVe BpeMeHu cpabaTbiBaHUS 3almTbl 734, JOMyCcTUMas norpewHocTb cpabatbiBa-
HUS NnpuBeaeHa B Tabnumue 3.

MN3MeHUTb 3Ha4YeHUs1 YCTaBOK MO TOKY M BPEMEHM U MPOBECTU aHaNOrMyHy NPOBEPKY C APYrMMU yCTaB-
kKaMu. [ns npoBEpKM 3aBUCUMbIX XapaKTEpPUCTUK CneayeT Mosib30BaTbCs rpadukamm, npveeaeHHbIMM B [Mpuno-
KeHuu E.

AHaNOMMYHO NPOU3BECTU NMPOBEPKY OCTasbHbIX CTyneHen MT3.

3.3.4.2 YcKopeHue npu BKITHOYEHUM MPOBEPSIETCS CrIEAYIOLIMM 06pasoM: Asisi NMEePBO U BTOPOI CTyneHel
MT3 3apatoTcsl BpeMeHHble ycTaBku nopsaka 5-10 c. YcraBka 7yckop 32[1AETCA 3aBEAOMO MEHbLUEN, HanpuMmep,
0,2-0,5 c. YcraBku KOHbUIrypaLUmm 3a4atoTca TakuMm, YTobbl 6binn paspellersbl MT3-1, MT3-2, yckopeHue nepeoit
CTYNEHW U YCKOPEHWE BTOPOI CTyneHu. MogaBas CKauykoM NPOBEPOYHbIV TOK, MpeBbiLIAoWMiA Nopor cpabaTtbiBa-
HUs MT3-2, OAHOBPEMEHHO C BKJ/IOYEHMEM BbIKIOYaTeNns (pa3banaHC BpeMeH He [A0/MKEeH npeBblwaTtb 1 C),
ybeanTbcs B cpabaTbiBaHUn MT3-2 C BpeMeHEM YCKOPEHUS Tykop YBENUMB TOK Bbille nopora MT3-1 noBTopuTb
CKA4YoK TOKa M NpoBepuTb paboTy yckopeHns anga MT3-1. Y6eanTbcsa B MHAMKAUMW NPUYUHBI OTKIIOYEHMS UIMEHHO
OT YCKOpeHHOM MT3 — Haanucb Ha MHAMKaTope «YMT3». OTKIIOYMB YCTaBKaMM YCKOPEHWE 06enx CTyneHen,
ybeanTbCs B OTCYTCTBMM YCKOPEHUS B 3TOM Crlyyae.

3.3.4.3 [Ans npoBepku 3alUMTbl OT 0b6pbiBa a3 Heobxo0AMMO NoAaTb HECUMMETPUYHYO CUCTEMY TOKOB Ha
yCTponcTBo. 3T0 obecneyvBaeTcs nojayelrt Toka B oaHy a3y € ycrtaBkoW «TT ¢asbl B — Bkn». Ha ocHose
MoAaHHbIX 3HAYEHWI OMpeaenuMTb PacyeTHoe 3HayeHue Toka I, = Ips3/3 N NPOBEPUTb COOTBETCTBUE YPOBHS
cpabaTbiBaHMS 3alUMTbl MO 06pbIBY da3 (lpspeiss = 17). OCTanbHble TOKOBbIE CTYNeHU MT3 Ao/mkHbI 6bITh «3arpy6-
NEHbI» UM OTKIIOYEHBI C MOMOLLbIO YCTaBOK.

3.3.4.4 MMpoBepka NpaBWSILHOCTV YepenoBaHus (a3 1 pacyeTa Toka 0bpaTHOM NOCNeAoBaTENbHOCTU o
MogaBasi HOpMasnbHYO TpexdasHyl cucteMy TOKoB (ha3bl TOKOB CABMHYTbI Ha 120 an.rpag. OTHOCUTENBHO
coceaHux das) Ha YCTPOMCTBO MpW 3alaHHON YCTaBKe — «MpsIMOe YepeaoBaHue ¢as», ybeantbcs B 651M3koM K 0
3HayeHUn Toka obpaTHol nocneaoBaTensHocTh Lo MNpu yctaBke «ObpaTHOE» [> AO/MKEH 6biThb NMPUMEPHO paBeH
¢asHbIM.

3.3.4.5 lpoBepka Bblgaun curHana YPOB

MpoBepky Bblgaun curHana YPOB BbINOHAKOT aHanorMyHo nposepke MT3. YcTaHOBUTHL BpeMsi cpabatbi-
BaHusa cTtyneHn MT3-1, paBHoe 0. Toraa naMepeHHoe MUIIMCEKYHAOMEPOM BPeMst AO/MKHO NPUMEpPHO COOTBET-
CTBOBaTb yCTaBke BpemeHu YPOB.

MoaKIIoYNTb TOKOBbIE LIEMM YCTAHOBKM K YCTPOWCTBY cornacHo n.2.6.5.1. BbIxoAHble KOHTaKTbl pene
YPOB ycTpoiicTBa MOAKIHOYAIOT K MUITIMCEKYHAOMEPY WCMbITATENbHON YCTaHOBKM. TONUKOM MOAAIOT TOK,
MpeBbILIAIOLWMNIA YCTaBKy CTyneHn MT3 C HyneBOM BblAEPXKKOW BPEMEHW, U M3MEPSIOT BpPeMs A0 3aMblKaHWs
koHTakToB YPOB. OHO A0/mMKHO 6b1Th Ha 30—40 MC 60/1bLIE BPEMEHUN YCTABKN Typpp.

KoHTponb 3a cpabaTtbiBaHneM cobCTBEHHOro BbiktoyvaTens ans dyHkumMn YPOB BbINOAHEH HE NO CUrHany
PNO BBMAY €ro HeAOCTaTOYHOW HAAEXHOCTW, @ MO MPEKPALLEHMIO MPOTEKaHWUS TOKA, TO €CTb MO CHMXKEHMIO
MaKCMMasnbHOro M3 a3HbIX TOKOB HUXKE 3HAYeHUS Jypop.
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3.3.4.6 lpoBepka paboToCnoco6HOCTU BXOAHBIX Lienei ycTpoicTea. C MoMOLIbHO JIOMMYECKOro nMmmuTaTopa
WM UCTOYHMKA MOCTOSIHHOTO HanpshKEHWsl MOOYEepefHO MOoAaBaTb CWUrHaNbl Ha BXOAHbIE LENW YCTPOMCTBA,
NpoBEpPUTbL MPOXOXKAEHWE CUrHaNoB 6o B pexuMme «KoHTponb» (pucyHok B.1), nubo Mo peakumn Ha HUX
YCTPOWCTBa.

3.3.4.7 TMpoBepka paboToCcnocobHOCTY BLIXOAHBLIX pene. MoaaBas pasnMuyHble BO3AEWCTBUS Ha YCTpoWi-
CTBO, Heobxoaumo Aobutbes cpabaTtbiBaHUs BCex pene u ybeantbcs B paboTOCNOCOBHOCTM BCEX KOHTaKTHbIX
rpynn.

3.3.4.8 YCTponCTBO Npw nogayve onepaTMBHOIO MUTaHUS NPOU3BOAMT rTyboKoe caMOTeCTUPOBaHME BCEX
NpOrpaMMHO AOCTYMNHbIX 3/IEMEHTOB CXeMbl. Bo Bpems paboTbl NOCTOSIHHO npoBepsieTcs paboTa obmeHa ¢
CUrHanbHbIM MpoueccopoM, a Takxke ALM. Mpu ob6HapyxeHun nobon BHYTPeHHEeN HeUCnpaBHOCTU BO BpeMS
TECTUPOBaHWS YCTPOWUCTBO BbIAAET HA MHAMKALMIO MUratollee coobuieHne 06 owmbke, 3aMblKaeT KOHTaKTbl pese
«OTka3» n bnokmpyetcs. Paclwmdposka cooblieHnit npuseaeHa B Tabnmue A.1. OT ciydaiiHbIx C60eB YCTPONCTBO
3alMILEHO TaK Ha3blBaEMbIM CTOPOXEBLIM TaMepoM, nepecbpachiBalonM BCHO CXEMY B Cllydae HapylleHus
HopMasibHOM paboTbl NporpamMMbl NpoLeccopa.
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4 TEKYLLWA PEMOHT

4.1 YCTpOMCTBO NpeacTaBnsieT coboi AOCTAaTOUMHO C/IOXKHOE W3AENNE U PEMOHT €ro AODKEH OCYLIECTB-
NATHCA KBANMMMOULMPOBAHHBLIMW CNELIMANIMCTAMU C NMOMOLLBIO CrieunanbHON OTIago4HOM annapaTypbil.

4.2 PeMOHT YCTpOICTB B MoC/ferapaHTUiHbIA Nepuoa LienecoobpasHo OpraHM30BaTh LEHTPaN30BaHHO,
Hanpumep, B 6a30BOI TabopaTopuM SHEProCUCTEMbI UM NO AOrOBOPY C U3rOTOBUTENEM.

5 TPAHCIMNOPTUPOBAHWE N XPAHEHWE

5.1 Ycnoeus TpaHCMOPTUPOBAHNS M XPaHEHMS U CPOK COXPAHSEMOCTU B yMaKoBKe U (Mnn) KoHcepBaumn
N3roToBUTENS AO/MKHbI COOTBETCTBOBATbL YKa3aHHbIM B Tabnumue 6.
5.2 Ecnm TpebyeMble ycnoBusi TpaHCNOPTUPOBaHUS U (MNN) XpaHEHUs OT/IMYAIOTCS OT MPUBEAEHHbIX B
Tabnuue 6, TO YCTPOMCTBO MOCTaBASIOT ANSt YCIOBUA U CPOKOB, ycTaHaBnmBaeMblx no MOCT 23216 v yka3biBae-
MbIX B JOFOBOPE Ha MOCTaBKy WM 3aKa3e-Hapsae.

Tabnuua 6 — YcnoBus TPaHCMOPTUPOBaHWUS M XpaHEHNs

0603HayeHune yCnoBuiA TPaHCNOPTUPOBaHUS

B 4aCTV BOZASHCTBUS: 0603Hauetme Cpok coxpaHsie-
yCnoBun MOCTW B YNaKoB-
Bua nocrasok MexaHunyecknx | Knumatnueckmx dakro-
akTOpOoB no pOB, TaKMX KaK YCNOBuSI Xparenis ro Ke vsrotosuTe-
[OCT 23216 | xpaHesws no FOCT 15150 | ' OCT 19150 717, TO/bl
BHyTpu cTpaHbl (kpome 5 (HaBeckl B MaKpoKu- 1 (oTtannneaemoe 3
paiioHoB KpaitHero CeBe- C MaTUYECKMX paiioHax C XpaHuaumuie)
pa v TPYAHOAOCTYMHbIX YMepeHHbIM U X0NoAHbIM | 2 (HeoTannmBae- 1
paiioHoB no MOCT 15846) KIMMaTOoM) MOE XpaHWINLLE)
BHYTpK CTpaHbl B palioHbI
KpanHero Cesepa u C 5 1 3

TPYAHOAOCTYMNHbIE
paiioHbl no FTOCT 15846

MprMeYaHue: HukHee 3HaYeHne TeMMepaTypbl OKPYXXatoWero Bo3ayxa Nnpy TPaHCNOPTUPOBAHWUM U XPaHEHUN —

MUHyc 40°C

5.3 [onyckaeTcs TpaHCNopTMpOBaHue NobbiM (KpOMe MOPCKOro) BUAOM 3aKpbITOro TpaHCnopTa B cove-
TaHUM UX Mexay cobol, OTHECEHHbIM K YCNOBUSIM TPaHCMOPTUPOBaHUS «J1» C OBWMM YMCIOM Meperpysok He
bonee yeTblpex, UM aBTOMOBWbHLIM TPAHCMOPTOM:
—no aoporaMm c achanbToBbIM U GETOHHBLIM MOKPLITUEM (AOporM 1-ii KaTeropuu) Ha paccTosiHue A0

1000 km;

— N0 6ynbbkHbIM (AOporu 2-i U 3-i KaTEropun) U rPYHTOBLIM AOPOraM Ha paccTosiHue Ao 250 KM co CKo-

pocTbio A0 40KkM/u.

5.4 TpaHCnopTMpOBKa A0/MKHA MPOU3BOAMTLCA TONMKO B 3aKpbITOM TpaHCnopTe (Kene3HOAOPOXHbIX Ba-
FOHax, KOHTeNHEepax, 3aKpbITbIX aBTOMALLMHAX, TPIOMax U T.4.).
5.5 Morpy3ka 1 TpaHCMOPTUPOBKA A0/MKHbI OCYLLECTBISTLCS C YYETOM MaHUMYNSLUMOHHBIX 3HAKOB, HaHe-
CEHHbIX Ha Tapy, U B COOTBETCTBUU C AEMCTBYIOLIMMI NpaBUIaMi NEPEBO30K rPy30B.

6 YTWUWIN3ALUUA

6.1 TMocne oKoHYaHUSI CpoKa CNYXX6bl YCTPOMCTBO MOANIEXUT AEMOHTAXY U YTUAU3ALNK,
6.2 B cocTtaB ycTpoOWCTBa He BXOAST AparoueHHble MeTasbl, a Takke SA0BWUTbIE, PaAMOaKTUBHbIE W

B3pblBOOMNAacCHbLIE BELLECTBa.

6.3 [eMOHTax M YTUIM3auusl YCTPOMCTBa He TPebyloT NMpUMEHEHUs crielmanbHbiX Mep 6e30macHoCTv U
BbIMOJHSOTCA 6€3 NPUMEHEHMS CrelmnasibHbIX NPUCNOCO6IEHUI Y UHCTPYMEHTOB.
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MNPUNOXEHUE A
(obsizaTensHoe)

Koabl oLMB0oK Npy CaMoTECTMPOBaHUM YCTPOMCTBA

Mpn BKIIOYEHUM MUTAHUSI YCTPOMUCTBA BCE CBETOAMOAbI 3aropatoTcs. lpu HayanbHOM TECTUPOBaHMM
YCTPONCTBaA NpoBepsieTcs paboToCNOCOOHOCTb COCTaBHbIX YacTel YCTPOMCTBA, NPU 3TOM Ha UHAMKATOP BbIBOAUT-
Csl HAAMMCb C Ha3BaHWEM TeCTa M MooYepenHO racaTcs CBETOAMOAbI: CHayana neBblii ctonbel, 3ateM «OTKIT» u
«BKJ1», 3aTeM npaBbIi cTON6GEL,.

Mpy BO3HMKHOBEHWM OWMBKM HEOBXOAMMO 3anucaTb cooblleHne, oTobpaxeHHoe Ha MHAuKaTope. Ecnim
WMHANKATOP He NoKa3blBaeT MHMOPMaLNIO, HEOBXOANMO 3anucaTb NOCNEeAHUIA noralleHHbIn ceetoamoa. Coobuie-
HMs 06 olMBKaxX NpM HayarbHOM TECTMPOBaHWM NPUBEAEHbI B Tabnumue A.1.

Tabnuua A.1

CBetoaunop

CoobuieHue 06
owunbke

OnucaHue HEUCnpaBHOCTU

ropsAaT BCE CBETOANOAbI

HewvcnpaBHOCTb MMKpOMpoLIEccopa

«[MycK 3aWmnThI»

TecT nuTaHus
HepnocraTouHoe
HanpshKeHWe NUTaHus

HanpspkeHne nuTaHns HMxXe HOpPMbI

«YPOB: BbIBOO»

HeuncnpaBHOCTb LUNHBI
agpeca/naHHbIx SDRAM
koa: XX

HeuncnpaBHOCTb WWHbI agpeca WK WWHbI AaHHbIX AUHaMK-
yeckoro O3Y

«ABP: BbiBOO»

TecT nHgukaTopa

HencnpaBHOCTb MHAMKATOPA

«J13LL: BbIBOO»

3anunaHune KHOMKu:
XXXXX

OaHa MM HeCKoNbKO KHOMOK HaxoAsTCs B HAXKaTOM
COCTOAHNN

«BKJ1»

Owmnbka moa. PEJTE
nnm

Owmnbka Moa.
KOMBUHUP

O6pbIB 06MOTKM perie Ha penenHoM UM Ha KOMBUHUPOBaH-
HOM Mogayne

Bo Bpems paboTbl npubopa B hOHOBOM pexXMMe NPOMU3BOAUTCS TECTUPOBaHWE 06MOTOK BLIXOAHbLIX pene u
yrny6neHHoe TecTupoBaHue ornepatuBHoN namsTi. CoobLueHunst 06 olwmnbkax npuseaeHsl B Tabnuue A.2.

Tabnuua A.2

CoobuieHue 06 olunbke

OnucaHue HencCnpaBHOCTHU

Owwnbka moa. PEJIE
nnu

Owwnbka moa. KOMBUHUP

O6pbIB 06MOTKM pesie Ha penenHoM UM Ha KOMBUHUPOBAHHOM MoAysie

HeuncnpasHoctb SRAM
Agpec = XXXXXXXX

HewncnpasHocTb cTtatnyeckoro O3Y

Appec = XXXXXXXX

HeuncnpaeHocTe SDRAM

HewncnpasHocTb aMHaMmm4deckoro O3Y
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MNPUNOXEHUE b
(obsizaTenbHoe)

MpoBepka 3MEKTPUYECKOrO CONPOTMBIIEHNS U30NSALIMK

Tabnuua b.1 — MNpoBepka 3N1eKTPUYECKOro CONPOTMBIEHMSI U30NSLUMM YCTpoCTBa «Cnpnyc-2-C»

Pa3beMm HomMepa KOHTaKTOB HaunMmeHoBaHue UcnbiTaTenbHoe HanpseHue

X1 clno8 TokoBble LEenn 1000 B
X2.1 clno2 Llernv cnHxpoHu3aumnm 500 B
X2.2 clno4 JInHnsa cBasn 1 500 B
X2.3 clno4 JInHnsa ceasu 2 500 B
X3 clno24 Peneiitble Lenu 1 1000 B
X4 clnol2 PeneiiHble uenu 2 1000 B
X5 clno24 BxoaHble uenu 1 1000 B
X6 clno24 BxopaHble uenn 2 1000 B
X7 clnol4 PeneiHble Lenu 3 1000 B

c15no 24 BxoaHble uenu 3 1000 B
X8 clno6 Llenn nutaHus 1000 B

Tabnvua b.2 — MpoBepka 3NeKTpUYECKOro CONPOTUBNEHUS U30MSUMKM ycTporicTBa «Cupuyc-21-C»

Pa3bem Homepa KOHTaKTOB HanmeHoBaHue UcnbiTaTtenbHoe HanpshKkeHne

X1 clno8 TokoBble LEenu 1000 B
X3.1 clno2 Llenn cnHXpoHu3aumnm 500 B
X3.2 clno4 JInHnsa cBasn 1 500 B
X3.3 clno4 JInHnsa ceasu 2 500 B
X4 c1lno?24 PenelHble Leru 1 1000 B
X5 clnoi12 PenelHble Lenu 2 1000 B
X6 c1no 24 BxoaHble uenu 1 1000 B
X7 c1no 24 BxoaHble uenun 2 1000 B
X8 clno 14 PenelHble Lenu 3 1000 B

c15no 24 BxoaHble Uenu 3 1000 B
X9 clnob Llenn nutaHus 1000 B
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MNPUNOXXEHWUE B
(cnpaBouyHoe)

PacnucaHune BXoaHbIX ANCKPETHbIX CUrHa0B YCTDOVICFBa B pexume <<KOHTpOJ'Ib>>

=

Bx.1: 0000 0000 0000

=

Bx.2: 0000 0000 0000

=

Bx.3: 0000 0000 0000

Cbpoc curHanusaumm
Bxopn, 2

Bxopn 1

AsTtomart LUT

3awmTa LWnH

Cvrnan oyroBom 3aLmThbl
Bxopn PlB

Bxopn, PMNO
Pa3peweHne TY
OTKNOYEHME OT KiIto4a
BkntoyeHune oT knoya
Bxon, 3

OTknto4yeHume ot TY
BknioyeHne ot TY
Bxopn 4

Bxon 5

dyrosaga 3awmtal c
Oyroeas 3awmtall ¢
Habop yctaBok

Bxon, 10
Bxopn 11
Bxopn, 12
Bxon, 13

Bxop 13 Il ¢
Bxop JI3LW I ¢

Bxopn, 8

Bxopn 7

Bxon 6

Bxon YPOB Il ¢
Bxon YPOB | ¢
OTtknioyeHune ot ABP
BkntovyeHne ot ABP
Bxon, 9

BM 6noknposka

PucyHok B.1 — CooTBeTCTBUE BXOAHbIX ANCKPETHLIX CUTHANOB B peXXuMe «KOHTpONb BXOAOB>.
Hannumio curHana Ha BxoAe COOTBETCTBYET «1», OTCYTCTBUIO — «0>».
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Tabnuua B.1. CooTBeTCTBME BHYTPEHHUX aapecoB BxoAoB no MK 61850 (intAddr) 1 BxoaoB (yHKUMOHANbHOW
noruyeckomn cxembl (cootBetcTBytowme GOOSE-curHanbl 06beanHAOTCS Ha PYHKUMOHANBHO-TOMMYECKON CXeMe C

CUrHANOM OT AMCKPETHOrO BXoAa no ycnosuo «UJ1N»)
BHyTpeHHMin agpec Bxopaa| ®yHKUMs BxoAa Ha (PYHKLMOHAJIbHO-JIOMMUYECKOW CXEME YCTPOCTBa
(intAddr) no M3K 61850

goose01 MporpaMMupyeMmblii BXOA
goose02 MporpaMMupyeMbivi BXoZA
goose03 Bnokuposka J13LU ot I cekummn
goose21

goose22 Bnokuposka J13LU ot II cekumm
goose40

goose41 Bxopg YPOB oT I cekuun
goose59

goose60 Bxopg YPOB ot II cekuun
goose7/8

goose79 Bkntoyenune ot ABP

goose80

goose81 OTtkntoyeHue ot ABP

goose82
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MNPUNOXEHUE I
(obsizaTensHoe)

BHeWHWUI BUA M YCTaHOBOYHbIE pa3Mepbl

305

295
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PucyHok E.1 — HopmanbHO nHBepcHas xapakrepuctuka no MoK 255-4
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PucyHok E.2 — CnnbHO MHBEpCHas xapakrepuctmka no MaK 255-4
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PucyHok E.3 — Ype3BblualiHO MHBEPCHas XapakTepucTvka no MaK 255-4
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PucyHok E.4 — KpyTasa xapakTepuctuka (aHanor PTB-1)
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napameTposB
MapameTpbl Otkn. 1 (nocnepHee) Bua K3, npuunHa
OTKJTIOYEHNS MpuunHa OTKJIIOYEHWS, iaTa, Bpems
[ata u Bpems Jyax BTOPUYH., A
NEepPBUYHBIN, KA
T3auprsn C
Torxmoyermsg C Bpemsi oTkn./Pabota YPOB
Iy A da3za, rpag. | BropuuHble 3HaYeHns
Ig A asza, rpaa.
I A daza, rpag.
I, A BTopuyHble 3HaueHns
I, A
MNpuunHa, pata, Bpems MpuunHa n Bpems npeawecTsy-
npeaBKItoYeHns IOLLEro BKKOYEHNS
CocrosiHue onepatmBHoro | «YPOB», «J13LL», «ABP»
yrnpasfieHus
Bx1: 0000 0000 0000 CocTosiHMe ANCKpEeTHbIX BXOA0B
Bx2: 0000 0000 0000 Ha MOMEHT OTK/Ito4eHus (1 —
Bx3: 0000 0000 0000 aKTWBH.). PacnuncaHue Bxonos
npusegeHo B MNpunoxxerHnn K
Otkn. 2
Otkn. 3
Otkn. 4
Otkn. 5
OTkn. 6
Otkn. 7
OTkn. 8
OTkn. 9 (camoe crapoe)
KoHTpornb TekyLiee Bpems Y4y:MM:CC
Tekywas garta OO0.MM.IT

AKTVBHBbIN HAbop YCTaBOK

MpuynHa BKOYEHUS

KomaHaa v Bua, 3almThbl

[laTa, BpeMsi BK/IIOYEHUS A4.MM YYy:MM:CC

Iy, A dasa, rpaa. 0— 200,00 A 0 — 359°
Ig A dasa, rpaa.

Ip A dasa, rpaa.

I, A 0— 200,00 A

DL, A 0— 200,00 A

Pacxopa pecypca BbiknovaTte-
ns:

KOMMYTaLMOHHBbIN
MEXaHUYecKuii

Haxxatne kHonkun «Beoa» u
nocneayoLero BBoda naposs
NPUBOANT K OYMNCTKE CHETUMKOB

pecypca

Bx1: 0000 0000 0000
Bx2: 0000 0000 0000
Bx3: 0000 0000 0000

CocTosiHMe AMCKPETHbIX BXOAOB
(1 — akTnBH.). PacnucaHume Bxo-
0B npusefeHo B MpunoxxeHnn K

TecTt cBeTOAMOO0B

Bce cBeToamoabl Muratot

BekTopHas avarpamma I, A ¢az3a, rpag. | CHMMaETCs B MOMEHT HaXaTus
Iy A da3a, rpag. | kHonku «BBoag»
I A dasa, rpaa.

MepBMYHbIE 3HAYEHUS I, A ¢a3a, rpag. | 0 — 100,000 KA 0 — 359°
Iy A dasa, rpaa.
I A dasa, rpaa.
I, A 0 — 100,000 kA
I A
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MpopomkeHne Tabamupl XK. 1

Ocuunnorpad

3anucaHo ocumnnorpaMm,
wT

NHdopmMaums o Konnyecrse oc-
uunnorpamMm B namaTu. Haxatue
KHOMKKN «BBOA» M nocneayoLlero
BBOJA Naposs NpuUBOAUT K
O4YMCTKE MAMSATU OCLMAIOrpaMM

Ceobog. namsTb, C:

MHdbopmaums o csoboaHoM
MaMsTU B ceKyHaax

Ceoboa. namatb, %:

MHbopmaums o csoboaHoM
MaMsTU B NPOLIEHTaxX

WMHdopmaums 06 ycTpoicTee

AO «PAONYC AsTOMaTu-
Ka>»

«Cunpuyc-2-C»
3aBoackon HoMmep: XXXX

Bepcua MO
M3MeHeHWe ycTaBoK: AaTta
n BpemMs

Bpems n pata nocneaHero
M3MEHEHUS YCTaBOK

BoccraHosneHue CID-
darna (ans ucnonHeHus
n4)

Mocne BBOAA Napons HEO6X0AMMO
nepesarpysuTb YCTPOMNCTBO

Hactporiku [ata
Bpems
[ex. noacBeTka BKJ1/ OTKN
Ocuunnorpad Tmakc ocy, € 1,00 — 20,00
T nonsapwiiny € 0,04 —1,00
Tnocieasae, € 0,04 —10,00
TﬂMC/(PH’, 9 0,10 — 10,00
Trporpam, € 0,10 —10,00
Pex. 3anucu MEPE3AI / OCTAHOB
ABap. OTK/IOY. OTKJ1/ BKJ
Touka 1 CNUCoK B Tabnumue X.2
Pexxum 1 NPAMO-CIEN /
NHBEP-CNEN /
MNPAMO-®UKC /
NHBEP-OUKC
Touka 5 CNUcoK B Tabnuue X.2
Pexxum 5 NPAMO-CIEA /
NHBEP-CNEA /
MNPAMO-®UKC /
NHBEP-OUKC
Mopt 1 (USB) Agpec 1 — 247

Ckopoctb, 604

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

YeTHOCTB HET / YET / HEYET
Cron 6ut 1/2
MopT 2 (RS485) Agpec 1 — 247

Ckopoctb, 604

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

ansa ncnonHenus U1

YeTHOCTb HET / YET / HEYET
Cron 6ut 1/2
Mopt 3 (RS485) Agpec 1—247

Ckopoctb, 604

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

YeTHOCTb HET / YET / HEYET
Cron 6ut 1/2
MopTt 3 (Ethernet) IP agpec XX XXX XXX
NS ucnonHeHun U3 n N4 Macka noaceTtu XXX XXX XXX XXX
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MpopomkeHne Tabamupl XK. 1

LLnto3 XK XK XXX XXX
MopT 4 (Ethernet) IP agpec XXX XXX XXX XXX
Ans ucnosnHeHus N4 Macka noaceTu XXX XXX XXX
LLnto3 XK XK XXX XXX
PesepBupoBaHue MpoTokon HET / PRP
ans ncnonHeHus N4
CuHXp.BpeMeHu Nmnynec CEKYHAA / MUHYTA / YAC
Bxop, nmn. OTKN / RS485 / OMNTPOH
CuHXp.Mo cetu OTKJ1,SNTP,PTP
Cmew.otUTC, MUH -720...720
TyﬂCMH)(p, C 0...3600
SNTP IP agpec (ocH.) XXX XXX XXX XXX
IP apgpec (pes.) XXX XXX XXX XXX
MNepwoa cnHxp., ¢ | 5...99
Tox.cepsera C 1...60
YcraBku Habop 1 O6wme Luom 1 A 20 — 6000
T yexoperms C 0,00 —2,00
Pexxum curHanusauum HenpepbiBHOo / 1 ¢c/2c/3c/5¢c
/10c/ 20 c
TT ca3bl B OTKN / BKJ1
YepepoBaHue a3 MNPAMOE / OBPATHOE
LiseT B/O KpacHbli1 1 3eneHbiid / 3eneHbli 1
KPacHbIM
MT3-1 ®DyHKUMA OTK / BKJ1/ YcOTtc
I A 2,00...200,00 (ucn. 5 A)
0,40...40,00 (ncn. 1 A)
7, C 0,00 — 10,00
YckopeHue OTKJ1/ BKJ
BM 6510Kk1poBKa OTKN / BKJ1
MT3-2 DyHKUMA OTKJ1/ BKN
LA 1,00...200,00 (ucn. 5 A)
0,20...40,00 (ucn. 1 A)
7, C 0,10 — 20,00
YckopeHue OTKJ1/ BKJ
XapakTepuctuka HeszaBucumas / HopManbHo
nHBepcHas / CunbHO nHBEpcHas /
YpesBblyaiiHo nHBepcHas / PT-80
/ PTB-1
BM 6nokupoBka OTKJ1/ BKJ
MT3-3 ®OyHKUMA OTKJ1/ BKJ
[eiictBue CUrHAN / 3ALLUNTA
LA 0,40...100,00 (ncn. 5 A)
0,08...20,00 (ucn. 1 A)
7, C 0,20 — 99,99
YckopeHue OTKJ1/ BKN
XapakTepuctuka HezaBucumas / HopmanbHo
nHBepcHas / CunbHO nHBEpCcHas /
YpesBblyaiiHo nHBepcHas / PT-80
/ PTB-1
BM 6n10kupoBKa OTKJ1/ BKN
3 ®OyHKUMA OTKJ1/ BKN
LA 1,00...200,00 (ucn. 5 A)
0,20...40,00 (ucn. 1 A)
7, C 0,10 — 99,99
Cxema MNOCNEL / NAPANN
BM 610Kk1poBKa OTK / BKN
300 ®yHKUMA OTKJ1/ BKN
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MpopomkeHne Tabamupl XK. 1

[evictBune CUTHAN / 3ALLUNTA
L/, 0,10—1,00
7,¢C 0,20 — 99,99
[Ayroeas 3awmTta | KoHTposnb no I OTKN / BKN
IKOHTP/ A 0,2099,95 (VICI‘l. 5 A)
0,04...19,99 (ucn. 1 A)
ABP DyHKUMA OTKN / BKJ1
7, C 0,00 — 99,99
YPOB DyHKUMA OTKN / BKJ1
LA 0,20 — 20,00
7, C 0,05 —9,99
KoHTposb Bxoaa no I OTKN / BKJ1
Bxoabl Bxona 1 OyHKUMA 13 Tabnuupbl X.3
AKTUB.ypOBEHb «1» | «0»
7,¢C 0,02 —99,99
YPOB OTKJ1 / BKJ1
Nms 12 cumBo0B
Bxop, 2 AHanorn4Ho Bxogy 1
Bxop 3 AHanornyHo Bxoay 1
Bxop 13 AHanornyHo Bxogy 1
Pene Pene 1 Touka 13 Tabnnupl XK.2
Tceas, C 0,00 — 99,99
T5038p, C 0,00 — 99,99
Pexxum be3 dukcaumm / C dumkcaumeit /
Nmnynbc
Pene 2 AHanorn4Ho pene 1
Pene 3 AHanorn4Ho pene 1
Pene 4 AHanorn4yHo pene 1
Ceetogun- | CurHan 1 Touka 13 Tabnunupl XK.2
oAbl Tceas C 0,00 — 99,99
Pexxunm be3 dmkcaumm / C dmkcaumen
MuraHue OTKJ1/ BKJ
CvrHan 2 AHanorn4Ho ceetogmogy «CurHan 1»
bnokuposka 1 | AHanormyHo ceetogmopy «CvrHan 1»
Bnokuposka 2 | AHanormyHo ceetogmogy «CvrHan 1»
Bnokuposka 3 | AHanormyHo ceetogmogy «CvrHan 1»
YcTaBku YnpasneHue OTKJ1/ BKJ
BbIK/ItOMATENS 1o Hom, KA 0,50...50,00
T sxrmoyermsy C 0,00 — 2,00
OrpaHunyeHue Bkn. OTKJ1/ BKN
OrpaHunyenune OTKI. OTKJ1/ BKN
Tmakc i/, C 0,10 — 99,99
Tmakc orrn,s C 0,10 —9,99
Troros.makc, C 0,10...99,99
Bxoa AsLLIM HP aBT / H3 aBT. / oTOB / He
roToB
TY no JIC OTKJT / BKN
KeutupoBaHue (gns TY) OTKI / BKN

Paspelwenne TY

Mepekntoyatens / Beceraa /
TonbKoO Ha BKJIOYEHUNE

2M02 OTKN / BKN
Habop 2 AHanorm4yHo Habopy 1
Konuposa- | Habop 1 — Habop 2 3anpoc NoATBEPXAEHWUS C BBOAOM Mapons
Hue Habop 2 — Habop 1 3anpoc NoATBEPXAEHUS C BBOAOM Mapons
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1. HaxxaTue KHoMnku «BBOA» NMPUBOAMT K MEPEXOAY Ha HIDKECTOSALLMM YPOBEHb AManora U Boi6op MHAK-

Limpyemoro D,GVICI'BVIFI nnn napaMeTpa.

2. LMknunueckuii nepebop napamMeTpoB B Npeaesiax oHOM rpynrbl OCYLIECTBASETCA KHOMKaMM «T» 1 «d»,

3. BbIx0Z Ha BbILLECTOSILUMI YPOBEHb AMaNnora OCyLeCTBASETCS KHOMKOM «Bbixoa».

Tabnmua X.2 — Bo3MOXHble TOYKM NOAKNOHEHNS AOMOMHUTENbHbIX BbIXOAHbIX pene n CUrdanbHbIX CBETOANOA0B

K BHYTPEHHeN (yHKLMOHANbHOM NIOMMYecKon cxeme

Touyka NoAKNoYEHUS Ha d)yHKuMOHaHbHOlz NTOrMYECKON cxeme

OTtobparkaeMasi HaaNMCb Ha

MHAMKaTope
He noaknoyeHo He nogkntoyeHo
YcnewHoe TectupoBaHue (napannenbHo pene «OTkas») PaboTa
Ynpaenenue no JIC (Bblgada u CHATUE CcUrHana ocyluecTsnsierca no nobomy | Ynpasn.JiC
KaHany cBsi3un)

Myck MT3-1 Myck MT3-1
Myck MT3-2 Myck MT3-2
Myck MT3-3 Myck MT3-3
Myck 3L Myck 131U

Myck 3awmTbl 0T 06pbIBa (pasbl Myck 300
CpabatbiBaHne MT3-1 MT3-1
CpabatbiBaHne MT3-2 MT3-2
CpabatbiBaHne MT3-3 MT3-3
CpabatbiBaHue J13LU 13
CpabatbiBaHne 300 (06pbiB da3bl) 300

CpabaTbiBaHWe AyroBov 3almTbl I cekumm

Adyr.3awmTa 1

CpabaTblBaHWe Ayrosou 3aluTbl I cekumm

Ayr.3awmTa 2

CpabatbiBaHue o1 Bxoga YPOB I cekuun Bx.YPOB 1
CpabatbiBaHue o1 Bxoga YPOB II cekumu Bx.YPOB 2
OTKNto4eHne BbikNtodaTens (napannenbHo pene «OTK.») OTkn.
BkntoyeHme BblkaoYaTens (napaniensHo pene «Bkn.») Bkn.

YPOB (curHan otkasa CBOero BblkNo4aTess, napannenbHo pene «YPOB») YPOB
CpabaTbiBaHKe ntobbix TOKOBbLIX 3aLUMT, paboTaloWmX Ha OTKIIIOUEHWE, Tok.3awmTa
Bkaodas J13LW, 309 u zawmty ot 033

Myck noboi n3 MT3-1, MT3-2 unn MT3-3 (napannensHo pene «Myck MT3») | Myck MT3
POK (pene dmkcaummn KoMaHabl «BKAOYNTE») POK
AsTomart LUIM (oTKNOYeHWe aBToOMaTa WWH NUTaHMs) AsT.LUM
CocTosiHue Bxoga «Bxog 1» Bxoa 1
CocrosiHue Bxoga «Bxog 2» Bxopg 2
CocrosiHue Bxoga «Bxog 3» Bxopa 3
CocrosiHue Bxoga «Bxog 4» Bxoga 4
CocrosiHue Bxoga «Bxog 5» Bxoa 5
CocrosiHue Bxoga «Bxog 6» Bxog 6
CocrosiHue Bxoga «Bxog 7» Bxog 7
CocrosiHue Bxoga «Bxog 8» Bxog 8
CoctosiHne Bxoaa «Bxop 9» Bxoa 9
CocrtosiHne Bxoaa «Bxop 10» Bxoa 10
CocrosiHne Bxoaa «Bxop 11» Bxog 11
CocrosiHue Bxoaa «Bxog 12» Bxop 12
CocrosiHne Bxoga «Bxog 13» Bxog 13
CocrosiHme Bxoga «Pro» Pro
CocrtosiHne Bxoga «Pr1B» PIB
CpabaTbiBaHMe 3almThl Cpabar.3au,.
PAO (napannensHo pene «ABapyiHOE OTKITHOYEHNE) ABap.OTK/.
Curnanusauust (napannensHo pene «CurHanmsaums») CurHan
BrnokMpoBKa BKIKOYEHUS BbIKKOYaTENs Bnok.BK1.
bnokuposka MT3-1 Bnok.MT3-1
Brnoknposka MT3-2 Bnok.MT3-2
bnokuposka MT3-3 Bnok.MT3-3
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MpogomkeHne Tabnunupl XK.2

Touka NOAKNOYEHNS Ha (DYHKUMOHANIbHON IOrMYECKON cxeme

OTtobparkaeMasi HaaNMUCb Ha

nHamKaTope

Bnokuposka JI3LU Bnok.JI3LW
Bnokuposka 300 bnok.300
bnokuposka ABP bnok.ABP
Bnokuposka YPOB bnok.YPOB
BrokvMpoBKa AyroBomn 3aluuThl bnok.ayr.3.
BkitoyeHune ot ABP Bkn.ot ABP
OTknodeHue ot ABP Otks.oT ABP
DNIeMEeHT NUTaHWs pa3psiXeH Het 6atap.
Owmnbka CMHXPOHU3ALIMN BPEMEHN HeT cnHxp.
bnoknpoBka ynpasneHus bnok.ynp.

CocTtosiHue PlB2

PrnB2

Tabnuua XK.3 — Bo3aMoxHble hyHKLUMU NPOrpaMMUpYeEMbIX BXOAOB

OTtobparkaeMasi HaaNMUCb Ha

dyHKUMA
nHanKaTope

Bxoa He ncnonb3yetcs (Npn 3TOM COCTOSHNE BXOAA, TEM HE MEHEe, MOXKET He noaxn.
6bITb CYMTAHO MO JIMHMM CBSA3M W 3aNMUCbIBAETCS B OCLMINOrPaMMy)
BHellHee oTkoYeHne (aBapuiiHoe) BHeww.oTK/.
BHeLWHWA curHan BHeLwl.curHan
KomaHgHoe oTKYeHue KoM.oTK.
KoMaHAaHOe BK/loYeHne KoMm.Bki1.
BNoKMpoBKa BKIKOYEHWUS BbIKOYaTeNs BnoK.BK/.
bnokuposka MT3-1 Bnok.MT3-1
bnokuposka MT3-2 Bnok.MT3-2
bnokunposka MT3-3 Bnok.MT3-3
Bnokuposka J13LU Bnok.J13LU
bnokuposka 300 bnok.300
Brnoknposka ABP bnok.ABP
Bbnokunposka YPOB bnok.YPOB
BrokMpoBKa AyroBoi 3alMThI bnok.ayr.3.
BroknpoBKa ynpasiieHns Bnok.ynp.

CocrosiHne PI1B2

PNB2
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MNPUNOXEHUE U
(cnpaBoyHoe)

(DYH KUMOHa/IbHbIE JTOTMYECKNE CXEMDbI

Knemma «Bnokvpoeka J13LL 1» J8W [ 101¢
%, «@ykupg N3LL» tl , Brokvposka JI3LU 1
I 1
. «JI3LL --»
Knemma «Briokvposka J13LL 2» J8W [ 101¢
@ «Dynruus 31> | | Brokuposka JI3LLI 2
I 1
Kear M
Knemma «[yck no U
«BM 6niokupoKa» 1< J13L I
2 AL
S 1 Onep.ynpaen. «/13LL»
«DyHKums MT3-1» DyHkums N3LL
o 1Z_u/ & 1 Oy g Meperpyska
N3 Brok.MT3-1 (onep.) Brok.JI3LL (onep.) 0O6psiB
Mopyas I, ox I oo NyCK no U MT3-1» MT3-1» = s
Monyab I, ﬂ' «MT3-1» = «<YcOTC» B .t )‘,
Mogyas I, MT3-1 «C1DyHKLu/m MT3-2»&— «Yek. MT3-1» r 1
—
I>> ’EM\HVCK o U MT3-2» ok MI3-2> tyrse
_U’ |—e  «3aw,.MT3-3» «Yck.MT3-3» t )\
MT3-2 Bnok.MT3-2 (onep.)
> 1_<'L «Myck no U MT3-3» 2 | tMtTa_3
MT3-3 «DyHkupa MT3-3» I 7 al
Bnok.MT3-3 (onep.) tooo MT3-3» Tokoas 3aumra
t
-
«3aug. =]
boort 1o tyokop 300
t
=LA || P
PMO S| Q
L/1, > «[lyck ToKOBOI
L/ ﬂ' _1—‘ Tlyck TOKOBOW 3aLLMTbI 3alLATbI»
—>
300 K
«3aw,.MT3-3» J p
«[yck 3al »
3, 300> g H"”‘" |
L 1 1
b4

PucyHok N.1 — TokoBble 3aLmThbl
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Knemma Astomar LM
«AsTtomar LLUM» «KoHTakT aBromara LLUM»
4«\HS» ]
10 «HP»
B,HEUJHI/IVI curHan 1 ‘
S ___________—_—_—_—
6 ____________________________________
6 ____________________________________
@HemHMVl curHan 13
E’;auepm(a OTKNIOYEHUS
3agepkka BKNHOYEHUS
10c
YPOB 10 kB I ¢ t ,
~ 1 1
10c
YPOB 10 kB I ¢ t ,
~ I 1
,,U,yroaaﬂ 3aumTalc
:,U,yrosaﬂ sawmtall ¢ T «BHewHsaq
N - HEMCMPaBHOCTb»
Knemma «CurHan ayroBoit 3awTbl» y
@ N\
MNponagasve nuTaHns s|T -
Brokuposka JI3LL 1 C6poc ? Q 1
Brnokupogka JI3LLI 2 X «CurHanusaums»
Ueperpysxa VHpvikaumst oTKIIoNeHIs K
QﬁpblB ABP cpaboTaso
PMO 10¢c
< =1J\ t | ||
PrB i ! ! «ABapwuiiHoe
OTK/IOYEHNe»
«Bkn.» «OTKM.» & CoD0C A
2 SZ; 3 & reTr K, cheapuiitoe
— C — OTKITIOYEHME?
iR _I? 0T s| @ =
c PAO K
P®K AapwuiiHoe oTKI,
R — >
KomaHgHoe oTkn. Mwuranue «OTkn.»
~ %

PucyHok WN.2 — Llenu aBapuiiHOI 1 NpeaynpeauTensHOM CUrHanm3aumm
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toxona 1

BHeluHee oTkntoveHve 1

Brewwnuin curnan 1

KomaHaHoe oTkntoyeHune 1

KomaHpgHoe BkntoueHue 1

BnokvipoBka BknodeHus (onep.) 1

Brokvposka MT3-1 (onep.) 1

2y

Bnokvposka MT3-2 (onep.) 1

BnokvipoBka 1

Bnokvposka MT3-3 (onep.) 1

toom

Bnokvposka 3L (onep.) 1

yHkums Bxoaa 1

Brokviposka 300 (onep.) 1 .

Brokvposka ABP (onep.) 1

Bnokuposka YPOB (onep.) 1

BnokvipoBka ayroson 3awmTsl (onep.) 1

BHelwwHee oTkntoveHne 2

BrokvpoBka 2
«— |

Bnokuposka 3
«— |

BrokvpoBka

BrokvpoBka BkntoveHust (onep.)

Brokvposka MT3-1 (onep.)

Brokviposka MT3-2 (onep.)

Bnokvposka MT3-3 (onep.)

Bnokvposka N3LL (onep.)

Bnokuposka 13
«— |

Brokuposka 30® (onep.)

Brokvpoeka ABP (onep.)

Bnokuposka YPOB (onep.)

BrokvpoBka ayrosoi 3awuThl (onep.)

BHrewwuHuii curHan 2

KomaHngHoe oTknioyeHve 2

KomaHpaHoe BkntodeHne 2

[y

Bnokuposku 2

yHKUMS BXOAa 2

toxoma 1s

BHelwHee oTknioveHve 13

BHewwHwit curhan 13

KomaHgHoe oTkntodeHve 13

KomaHgHoe BkntoveHne 13

2y

BrokvipoBkn 13

Knemma «AKTUBHBIA YPOBEHb
«Bxog 1» Bxopa 1»
%, «1»
«0»
Knemma «AKTVIBHBI YPOBEHb
«Bxon 2» BX0AA 2»
% «1»
. 0y
Knemma «AKTUBHBIiA YPOBEHb
«Bxopg 13» Bxoja 13»
% «1»
Toyka
TOAKIIIOHEeHUA

L

I yHkums Bxoaa 13 | XX |

MynbTunnekcop

Tcpab

i
>

«Pexunm»

t UmriysiscrHbf |

Cbpoc

bes gpuxcaymir~—
C duxcayney

Pene 1

PucyHok W.4 — dparMeHT hyHKLIMOHaNbHOW JTOMMUYECKON CXEMb

nporpaMMm1pyeMoro pene
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MNPUNOXEHUE K
(obsizaTenbHoe)

MHdopMaumsi 06 obecneyeHnr COBMECTUMOCTY C PaHEE BbiMyLLEHHbIMW YCTPOMNCTBaMM

HacTosiee ncnonHenne ycrponcts (Bepcusi MO 3.00 v Bbilwe) 06nafaeT pacluMpeHHbIMM BO3MOXHOCTSIMU
NpOrpaMMMPOBaHUS HEKOTOPLIX BXOAHBIX CUIHAJIOB U BbIXOAHLIX pene. [ns obecneyeHunsi NosIHOM COBMECTUMOCTHU
C paHee BbIMyLLEHHLIMA MPOEKTaMU HEOHX0AMMO 3a1aTb YCTaBKW B COOTBETCTBUM C Tabnuuen K.1.

Tabnuua K.1 — YcraBku ang obecneyeHns COBMECTUMOCTM

Bxoabl Bxon 1 PyHKUMA BHewl.curHan
AKTMB.YPOBEHb «1»
Bxop, 2 PyHKUMA BHewl.curHan
AKTMB.YPOBEHb «1»
Bxop 3 PyHKUMA He noakn.
Bxon 4 PyHKUMA BHewl.oTkn.
AKTUMB.YPOBEHb «1»
7, c 0,02
Bxon 5 DyHKUMA BHew.oTkn.
AKTUMB.YPOBEHb «1»
7, ¢C 0,02
Bxogn 6 ®yHKUMA He nogksn.
Bxop 7 PDyHKUMA He nogkn.
Bxop 8 ®OyHKUMA bnok.ABP
AKTWB.YpOBEHb «1»
7, c 0,02
Bxop 9 ®OyHKUMA He nogkn.
Bxopg 10 ®OyHKUMA He nogkn.
Bxop 11 ®OyHKUMA He nogkn.
Bxop 12 ®OyHKUMA He nogkn.
Bxoa 13 QyHKUMSA He nogkn.
Pene Pene 3 Touyka PMo
Tepss, C 0,00
Tso3sp, C 0,00
Pexxum be3 dumkcauum
Pene 4 Touka PIB
Tepas, C 0,00
Tso3sp, C 0,00
Pexxum be3 dukcauum
YcraBku BbIKtoyaTens YnpasneHue BKJ1
Pa3pewenne TY Bcerga
2MO02 OTKJ1
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MNPUNOXEHUE N
(cnpaBoyHoe)

MpuymHbI cpabaTbiBaHWs! YCTPOMCTBA Ha OTKJIIOYEHUE

Tabnuua J1.1
NO MpuymHa cpabaTbiBaHWs KpaTkoe 0603HayeHue
1 | OTK0YEHWE OT KIo4a OTK/II04EHME OT KJIlo4a
2 | OTkIo4eHME N0 KOMaHAE OT JIMHUU CBSA3U OtksodeHune no JIC
3 | OtkmoveHue ot TY OTksoveHve ot TY
4 | MT3-1 MT3-1
5 [ MT3-2 MT3-2
6 | MT3-3 MT3-3
7 | YckopeHue MT3-1 YckopeHue MT3-1
8 | YckopeHue MT3-2 YckopeHve MT3-2
9 | YckopeHue MT3-3 YckopeHve MT3-3

10 | Jlornyeckas 3awmTa LWUNH 3L

11 | 3awuTa WuH 3awmTa WuH

12 | 300 O6pbiB

13 | Ayrosas 3awmta I c.Lu. Adyr.3awmta I ..

14 | Adyrosas 3awmTa II c.u. Ayr.3awmTa II c.w.
15 [ OtkntoveHne ot ABP (Mpy BOCCTAHOBIEHUM CXEMbI HOPMAbHOMO pexuma) ABP

16 | OtkntoyeHune ot Bxoda «Bxoa 1» Bxog 1*

17 | OtkntoueHune ot Bxoaa «Bxop 2» Bxopg 2*

18 | OTkntoyeHne oT Bxoaa «Bxoa 3» Bxop 3*

19 | OTktoyeHme oT Bxoda «Bxoa 4» Bxopa 4*

20 | OtknrodeHune oT Bxoaa «Bxopg 5» Bxopg 5*

21 | OtknrodeHune oT Bxoaa «Bxop 6» Bxopg 6*

22 | OtknrodeHune oT Bxoaa «Bxop 7» Bxoa 7*

23 | OtknrodeHune oT Bxoaa «Bxop 8» Bxopn 8*

24 | OtknrodeHune oT Bxoaa «Bxopg 9» Bxopa 9*

25 | OtkntoyeHune ot Bxoaa «Bxoa 10» Bxoa 10*

26 | OtknroyeHue oT Bxoaa «Bxoa 11» Bxop 11*

27 | OtkntoyeHune oT Bxoaa «Bxoa 12» Bxop 12*

28 | OtknroyeHue ot Bxoaa «Bxoa 13» Bxopa 13*

29 | Bxoan YPOB I c.ui. Bxoa YPOB I c.uu.
30 | Bxoa YPOB II c.uu. Bxoa YPOB II c.uw.
31 | HecaHKUMOHMPOBaHHOE OTKIOHYEHME HecaHKU.0TK.

32 | Otkntoyenune ot GOOSE_1 GOOSE 1*

33 | Otkntouenue ot GOOSE_2 GOOSE 2*

* - HaANUCb NporpamMMUpyeT Nosb3oBaTesb (B Tabnmue NpuBeAeHO 3HAYEHNE «MO YMOHYAHMIO»)
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MpyymHbI cpabaTbiBaHWsl YCTPOMCTBA Ha BKIIOYEHNE

MNPUNOXEHUE M
(cnpaBouHoe)

Tabnuua M.1

NO MpuymHa cpabaTbiBaHWs KpaTkoe 0603HayeHue
1 BkitoyeHue oT Knto4a Bkn.oT kntoya
2 BkitoueHne no KomaHae OT JIMHUK CBS3N Bkn.no J1C

3 BkntoueHue ot TY Bkn.ot TY

4 BkntoyeHue ot ABP ABP

5 BkntoyeHue o1 Bxoaa «Bxoa 1» Bxog 1*

6 | BkntodeHue ot BXxoaa «Bxopa 2» Bxopg 2*

7 | BkntodeHue ot Bxoaa «Bxopa 3» Bxopg 3*

8 BkntoyeHue oT Bxoaa «Bxoa 4» Bxopa 4*

9 BkntoyeHue oT Bxoaa «Bxoa 5» Bxopa 5*

10 | BkntoyeHue ot Bxoaa «Bxopa 6» Bxopn 6*

11 | BknwoyeHue oT Bxoaa «Bxon 7» Bxon 7*

12 | BknwoyeHne ot Bxoaa «Bxoa 8» Bxopn 8*

13 | BknodeHune oT Bxoda «Bxop 9» Bxop 9*

14 | BkntodeHue ot Bxoaa «Bxoa 10» Bxon 10*

15 | BknawoyeHue ot Bxoaa «Bxoa 11» Bxop 11*

16 | BkntoyeHue ot Bxoda «Bxoa 12» Bxop 12*

17 | BknodeHue ot Bxoaa «Bxoa 13» Bxon 13*

18 | HecaHKUMOHMPOBaHHOE BKOYEHME HecaHKLU.BK/1.
19 | BkodeHune ot GOOSE_1 GOOSE 1*
20 | BknoyeHne ot GOOSE_2 GOOSE 2*

* - HagNWUCb NPOrpaMMUpYeT MNoJib3oBaTeNb (B Tabnmue NpUBEAEHO 3HAYEHUE MO YMOSTUYAHMIO» )
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MNPUNOXEHWE H
(cnpaBoyHoe)

TOYKM NOAKIIIOYEHNS perncTpaTopa cobbIThi

Tabnuua H.1

No OnucaHue
1 | PNO

2 | PMB

3 | CvurHan gyroBon 3aWmThl

4 Bxop «3awmTa WuH»

5 | Astomart LUM

6 | Bxog «Cbpoc curHanmsaumm»

7 Bxoa «Pa3peweHue TY»

8 Bxopn «OTKkN.OT KNtoYya»

9 Bxoa «Bkn.oT kaova»

10 | Bxog «OTkn.oT TY»

11 | Bxoa «Bkn.oT TY»

12 | Bxoa «YPOB I cekuumn»

13 | Bxog «YPOB II cekumnmn»

14 | Bxog «bnokuposka J13LU ot I cekumm»
15 | Bxog «bnokuposka J13LU ot II cekummn»
16 | Bxog «Otkn.otr ABP»

17 | Bxop «Bkn.ot ABP»

18 | Bxog «BM 6nokupoBka»

19 | Bxog «[yroBas 3awmTa I cekumm»
20 | Bxog «[dyrosas 3awmTta II cekunmn»
21 | Bxoa «Bxopg 1»

22 | Bxon «Bxop 2»

23 | Bxoa «Bxog 3»

24 | Bxoa «Bxop 4»

25 | Bxoa «Bxopg 5»

26 | Bxoa «Bxop 6»

27 | Bxoa «Bxop 7»

28 | Bxoa «Bxopn 8»

29 | Bxoa «Bxop 9»

30 | Bxoa «Bxopg 10»

31 | Bxoa «Bxog 11»

32 | Bxoa «Bxog 12»

33 | Bxoa «Bxog 13»

34 | Btopoli Habop ycTaBok

35 | Pene «YPOB»

36 | Pene «Bkn.»

37 | Pene «Otkn.»

38 | Pene «Pene 1»

39 | Pene «Pene 2»

40 | Pene «Pene 3»

41 | Pene «Pene 4»

42 | MNyck 3awmTol

43 | Myck MT3

44 | Pene «OT1ka3» (MHBEPC.)

45 | Pene «CurHanusaums»

46 | Pene «ABapuUiMHOE OTK/IIOUEHME»
47 | Myck MT3-1

48 | Myck MT3-2

49 | MNyck MT3-3

50 [ Myck J13W

N
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51 | Nyck 300

52 | CpabatbiBaHne MT3-1

53 | CpabatbiBaHne MT3-2

54 | CpabatbiBaHne MT3-3

55 [ CpabatbiBanue J3LL

56 | CpabatbiBaHne 300

57 | bnokuposka MT3-1 (oT Bxoaa)

58 | bnokuposka MT3-2 (oT BxoAa)

59 | bnokuposka MT3-3 (oT BxoAa)

60 | bnokunposka JI3LL (oT BxoAa)

61 | bnokuposka 30® (0T BX0AA)

62 | bnoknposka ABP (0T Bxoaa)

63 | bnoknposka YPOB (oT Bxoaa)

64 | bnoknpoBka Ayroso 3awumThl (0T BxoAa)
65 | bnoknpoBka BkoYeHus (0T BxoAa)

66 | KomaHaHoe OTKYeHne

67 | POK

68 | OTkntoyenue ot JIC

69 | Cépoc ot JIC

70 | BknwoyeHue ot JIC

71 [ NponagaHuve nutaHus

72 | 3apepkKa OTKAYEHUS

73 | 3apepkKa BKOYEHMs

74 | Pa3pelueHne pabotbl ABP (kH.onep.)

75 | Pa3peweHune paboTbl YPOB (kH.onep.)
76 | Paspewenune pabotbl J13LL (kH.onep.)

77 | bnoknposka ABP

78 | HecaHKLMOHMPOBAHHOE OTK/IKOYEHUe

79 | CpabaTbiBaHue ayroson 3awmthbl I cekumm
80 | CpabaTbiBaHue ayrosoi 3awuthbl IT cekumm
81 | brokmpoBka ynpasnieHuns (0T BXoda)

82 | PMB2

83 | HecaHKLMOHMPOBAHHOE BKIKOYEHUE

84 | BHellUHssi HeMcnpaBHOCTb (CBOAHBIN)

85 | bnokuposka YPOB (cBoAHbIN)

86 | GOOSE 1

87 | GOOSE 2

88 | BnokupoBka BkIHOYEHUS (CBOAHbIN)

89 | Bnokuposka J13LL (cBoaHbIi)

90 [ KHonka «C6poc»

91 | HeT rotoBHOCTM NpuBOAA

92 | BBegeH naposnb ANns peaakTMpoBaHUsl yCTaBoK
93 | YcTaBKkn coxpaHeHbl

94 | Nnoxoe kavectso GOOSE

95 | Het cBa3m no nopty Ethernet 1

96 | Het cBs3m no nopty Ethernet 2

97 | bnokuposka J13W I cekummn (GOOSE 3..21)
98 | bnokuposka JI3W IT cekummn (GOOSE 22..40)
99 [ Bxog YPOB I cekumn (GOOSE 41..59)
100 [ Bxog YPOB II cekumm (GOOSE 60..78)
101 | BkntoyeHne ot ABP (GOOSE 79..80)

102 [ OTtkntoyenue ot ABP (GOOSE 81..82)
103 | CpabaTbiBaHMe 3alUmThl
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