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HacTosllee pykoBoACTBO NO aKCMyaTaumm npeaHasHavyeHo Ans 03HAKOMAEHUS C BO3MOXHOCTSAMM, MPUH-
umMnamn paboTbl, KOHCTPYKUMEN M MpaBuiaMmu 3KCMyaTauuu, XpaHeHusi, TPaHCMOpTUPOBaHWS U yTuamnlaumu
MMKPOMPOLIECCOPHOMO YCTPOWCTBA 3alUuThl «Cupmnyc-2-MJ1».

Mpu aKkcnayaTaumm yCTponcTea, KpoMe TpeboBaHWin JaHHOrO PyKOBOACTBA MO 3KCMJyaTaumn, Heobxoam-
MO cobntogatb obwme TpeboBaHUs, yCTaHaBMMBAEMble MHCTPYKUMSIMM W MpaBuiaMy 3KCnlyaTaumu yCTPOWCTB
peneHon 3aluTbl U aBTOMATUKX SHEPrOCUCTEM.

K akcnnyaTaumy MMKpONpOLECCOPHbIX YCTPOMCTB 3alumThbl AOMYCKAlOTCS ivua, U3yumBLUME HacTosiwee P
W npolueae NpoBepKy 3HaHWIN NpaBui TEXHUKM 6e30MacHOCTV U 3KCMyaTauun 3NeKTPOyCTaHOBOK nekTpuye-
CKMX CTaHUMA M NOACTaHUMNM.

Mepen yCTaHOBKOWM YCTPOWCTBA PEKOMEHAYETCS MPOM3BECTU NMPOBEPKY €ro TEXHUYECKUX XapaKTEPUCTUK B
nabopaTopHbIX YCIOBUSX.

BWHT 3a3emnieHnst yCTpOMCTBa [O/MKEH OblTb COEAMHEH C KOHTYPOM 3a3eMSIEHUst MOACTAHLUMWM MEefHbIM
MNPOBOJOM CEUEHNEM He MeHee 2 MM?,

KaTeropvuyecku 3anpeLiaercs NoaktoYeHe YCTPOUCTBA C UCTIONHEHWEM MO HaMpPSXKEHUIO ONEPaTUBHOIO
nutanus 24, 48 unn 110 B NOCTOSAAHHOrO TOKa K onepaTMBHOMY HanpsbkeHuio 220 B, Tak Kak 3TO MpUMBOAUT K
BbIXOAY YCTPOWCTBA M3 CTPOS.

KOHCTPYKUMS YCTPOMCTBA BbINOMHEHA MO MOAYNbHOMY MPUHUMMY, NO3BOMSOWEMY NOCTaBAATb YCTPOM-
CTBa C pa3fMYHON annapaTHOM koHdurypaumen. KoHdurypaums ycTpoicTea fomkHa obecrneymBaTh BbINOSHEHWE
(YHKUMI P3A KOHKPETHOMO NMPUCOEANHEHMSI U COMNacoBbIBaTLCA Mpu 0chOpMIIEHMN 3aKa3a Ha MNOCTaBKY.

MosHoe Ha3BaHME YCTPOWCTBA COCTOUT U3 CIIEAYIOLMX S/IEMEHTOB:
Ycrpoiicteo «Cupuyc-2-MJT-tA-nnnB-ss», rae
«Cupuyc-2-MJ1» — hMpMeHHOe Ha3BaHWe YCTPOMCTBa,
tA — ncnonHeHWe yCTponCTBa No HOMUHaNBHOMY TOKY BTOPUYHOM 06MOTKM TT:
5A — ana HoOMWHanNbLHOro Toka 5 A;
1A — ans HOMMHaNbHOro ToKa 1 A;
NNNB — MCMOMHEHNE YCTPOMCTBA MO HaMPSHKEHUIO ONEPATUBHONO TOKa:
24B — ansa HanpsbkeHus NuTaHus 24 B NOCTOSIHHOMO TOKA;
48B — ona HanpsbkeHus nuTaHmsa 48 B NocTosIHHOMO ToKa;
110B — ansa HanpspkeHns nutaHus 110 B nocTosiHHOro ToKa;
220B — ans HanpsbkeHus nuTaHusa 220 B NOCTOSIHHOrO MK NepeMEHHOro ToKa;
220B DC — gns HanpsbkeHust nutaHmsa 220 B NOCTOSAHHOIO TOKa;
SS — UCMOMHEHME YCTPOMCTBA MO TPETbEMY MHTEPDENCY NIMHUM CBS3N:
N1 — ans ucnonHeHust ¢ MHTepdeincom RS485;
W3 — ans ncnonHeHus c nHtepdeiicom Ethernet no «eutoi nape» (100BASE-TX) 1 npoTokonoM obMeHa
Modbus TCP;
MN4-FX — ana vcnonHeHust ¢ AByMsa onTudyeckumn uHtepdericammn Ethernet (100BASE-FX) 1 npoTokosniom
obmeHa M3K 61850;
MN4-TX — ans ucnosiHeHus ¢ aBymsi HTepdeicammn Ethernet no «Butoii nape» (100BASE-TX) n npoTo-
konom obmeHa M3K 61850.

MpuMep 3anucu ycTpoictBa «Cupnyc-2-MJ1» ¢ HanpshkeHWeM onepaTMBHOrO NuTaHus 220 B, HOMWHasb-
HbIM TOKOM TT 5 A 1 gononHuTenbHbIM MHTepdeiicoMm RS485 npm 3akase:

«MU1KPOMNpPOLIECCOPHOE YCTPOMCTBO 3alnTbl «Cnpuyc-2-MJ1-5A-220B-U11»
TY 3433-002-54933521-2009».

Pepakuns ot 9 nionsa 2018 r.
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CokpalleHusi, ucrnonb3yemMble B TEKCTE:
ALIN — aHanoro-ungpoBoi npeobpa3oBaTesb;
AYP — aBTOMaTMyeCKaa YacToTHas pas3rpyska;
Bl — 6nok nuTaHus;
30® — 3awmTa oT obpbiBa ¢as;
MMC — nHTerpanbHasl MUKPOCXeMa;
K3 — KopoTKOe 3aMbIKaHuE;
KPY — KOMMNEKTHOE pacnpeaenmTesibHOe YCTPOMCTBO;
J13LLU — nornyeckas 3awmTa LWWH;
MT3 — MakcMManbHasi TOKOBas 3alimTa;
033 - ogHodaszHoe 3aMblkaHNe Ha 3eMIIo;
O3Y — onepaTUBHOE 3aroMuHaloLLEE YCTPOWCTBO;
OHM - opraH HanpaBneHust MOLLHOCTU;
M3Y — NOCTOsSIHHOE 3anoMUHaloLLEe YCTPOMCTBO;
PB — pene nNonoXxeHus BbIKAOYATENS! — «BKIOYEHO»;
PO — pene NONOXeHWs BLIKIIOYATENS — «OTKIIOYEHO>;
POK — pene ¢dumkcaumm KOMaHabl «BKIHOHEHO>;
TT, UTT — uamepuTenbHbIi TpaHchopMaTop TOKa;
YAIB — 4acToTHOE aBTOMaTM4eCcKoe NOBTOPHOE BK/IIOUEHUE;
YPOB — yCTpOICTBO pe3epBMPOBaHMsl 0TKa30B BbIK/KOYaTeNs;
WY — wnHbl ynpasneHus.
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1 OMNWNCAHUE N PABOTA

1.1 HasHaueHwne uspenus

1.1.1 YcTpoicTBO NpeaHa3HaYeHo Asisl BbINOMAHEHMS DYHKUMUIA peneiHoN 3aliMTbl, aBTOMATMKK, yrnpas-
NIEHUS U CUTHANM3aLUMKN NPUCOEAMHEHWI HanpsixXeHneM 3—-35 kB.

YCTpOWCTBO ycTaHaBNMBaeTCs B peneiiHbix otcekax KPY, KPYH n KCO, Ha naHensx v B Wwkadax B penen-
HbIX 3anax M NyabTax YnpaBfieHUst 3NEKTPOCTaHUMA M noacTaHumin 3-35 kB. YCTpOMCTBO npefaHasHayeHo Ans
3alUMTbl BO3AYLLHbIX M KabenbHbIX IMHWIA, @ Takoke TpaHCOopMaTopoB, Npeobpa3oBaTe/bHbIX arperaTos U T.A4.

1.1.2 YcTpoicTBo ABNSeTcsl KOMOGMHUPOBAHHLIM MUKPOMPOLIECCOPHBIM TEPMUHANOM PENENHOWN 3alUUTbl U
aBTOMaTUKW.

MpUMEHEHNE B YCTPOWCTBE MOAY/NbHOW MYSbTUMPOLECCOPHON apXMTEKTYpbl Hapsily C COBPEMEHHbLIMM
TEXHOSIOTMSIMM NOBEPXHOCTHOMO MOHTaXa ObecrneuMBaloT BbICOKYIO HAAEXHOCTb, 60MbLIYIO BblUUCAUTENBHYIO
MOLLHOCTb M BbICTPOAENCTBME, @ TakXKe BbICOKYH TOYHOCTb U3MEPEHMWSI SMEKTPUYECKMX BENUYMH U BPEMEHHBIX
WHTEPBAsIOB, YTO AAEeT BO3MOXHOCTb CHU3UTb CTYMEHW CENEKTUBHOCTM M MOBLICUTb YyBCTBMTENBHOCTb TEPMUHA-
na.

1.1.3 Peanu3oBaHHblE B YCTPOMCTBE a/IrOPUTMbl (DYHKLUMIA 3aLUUTLI M aBTOMATUKK, @ TAaKXKe CXEMbI MofA-
KJIlOUEHMs1 yCTpoicTBa paspaboTaHbl Mo TpeboBaHUSIM K OTEYECTBEHHLIM cucTeMaM P3A B cOTpyaHuM4YecTBe C
NpeacTaBUTENSIMUM 3HEPFOCUCTEM U MPOEKTHBLIX MHCTUTYTOB, YTO obecneuvMBaeT COBMECTMMOCTb C annapaTypoW,
BbINO/IHEHHOW HA Pa3NMYHONM 3/1IEMEHTHON 6a3e, a Takxke obneryaeT BHEAPEHNE HOBOW TEXHWUKU MPOEKTUPOBLL K-
KaM W1 3KCMayaTauMoHHOMY nepcoHany.

1.1.4 YCTpOWCTBO MOXET MPUMEHSATLCS A 3alUMTbl SNEMEHTOB pacrpeaennTenbHbIX CeTeln Kak caMo-
CTOATENbHOE YCTPOMCTBO, TaK M COBMECTHO C ApyrMMu ycTpoiuctBamu P3A (Hanpumep, AyroBoW 3awmTon,
3alLMTON OT OAHOMA3HBIX 3aMblKaHWUIA Ha 3eMJTI0, 3aLUMTON WWH U T.A4.).

1.1.5 YcTpoicTBO 0becneunBaeT creayolme 3KCnayaTaumoHHbIE BO3MOXXHOCTH:

—  BbINOSIHEHME (DYHKLMI 3alUMT, aBTOMATUKK W ynpaBfeHus, onpeaeneHHbix My3 u NT3;

—  3aAaHve BHYTpeHHeN koHdurypauuv (BBOA/BbIBOA 3aLUWUT M aBTOMATMKW, BbIGOP 3aLUUTHBIX Xa-
PaKTEPUCTUK U T.A4.);

—  BBOA W XpaHEHWEe YCTaBOK 3alUMT M aBTOMATUKK;

—  KOHTPOJIb ¥ MHAMKALMIO MOJSIOXEHNS BLIK/OYATENS, @ TakKe KOHTPOJIb MCMPaBHOCTU €ro Lenen
ynpasneHus;

—  onpeaeneHve MecTa NOBPEXAEHNS IMHUM (ANS BO3AYLLUHbIX IMHWIA);

—  nepegady napameTpoB aBapun, BBOA M U3MEHEHWE YCTABOK MO JIMHWUU CBS3N;

—  HEnpepbIBHbIN ONepaTUBHBIA KOHTPOb paboToCnocobHOCTM (CaMOAMarHOCTUKY) B TeUEHME BCEro
BpeMeHn paboThl;

—  B/IOKMPOBKY BCEX BLIXOAOB NPV HEUCMPABHOCTU YCTPOWCTBA A/ UCKITIOYEHUS NIOXKHbIX cpabaTbi-
BaHWUN;

—  NOny4YyeHue AMCKPETHbIX CUrHaNoB yrnpaBnieHusl M 610KMPOBOK, BblAayy KOMaHA YnpasieHus,
aBapuiHON 1 NpeaynpeanTesibHOM CUrHann3auum;

—  ranbBaHW4YecKyH pa3Bs3Ky BCEX BXOAOB W BbIXOAOB, BKAKOYas nuTaHue, ans obecneyeHus BbiCo-
KON NMOMEX03aLUMLLEHHOCTH;

—  BbICOKOE COMPOTMB/IEHNE M MPOYHOCTb M30MSUMM BXOAOB M BbIXOAOB OTHOCWUTESIBHO KOpnyca M
Mexay cobol ans MoBbILEHWUS YCTOMYMBOCTU YCTPOMCTBA K NEpEeHanpshKeHWsIM, BO3HMKAIOLWMM
BO BTOPUYHbLIX Liensx KPY.

1.1.6 ®OyHKUMM 3aWNTLI, BbIMOSIHAEMbIE YCTPONCTBOM:

—  TpexcTyneH4yaTasl MakcMMasibHash TokoBasl 3awmTa (MT3) oT MexaydasHbIX NOBPEXAEHMIN C KOH-
Tponem AByX WK Tpex asHbIX TOKOB (N1l0basi CTyneHb MOXET 6biTb BbIMOSIHEHA HamnpaB/EHHOM,
a TaKXe MOXET MMETb KOMBUHUPOBAHHbIM MYCK MO HaNPSKEHWUIO);

—  aBTOMATMYECKM1 BBOJ YCKOPEHUS NIIOBbIX CTyrneHen MT3 npu NoboM BKIIOUYEHUN BbIKIIOYATENS;

—  3awwuTa oT obpbiBa da3bl nuTatowero pugepa (300);

—  3aliMTa oT ogHOoMa3HbIX 3aMblkaHU Ha 3eMnto (033) No CyMMe BbICILUMX FaPMOHMUK;

—  3aluuTa OT 0AHOMA3HbIX 3aMblKaHWI Ha 3eM0 MO TOKY OCHOBHOW YacTOTbl (MOXET 6blTb BbIMOJI-
HeHa Harnpas/ieHHoM);

—  3allMTa CUHXPOHHLIX ABUraTeNen OT aCMHXPOHHOIO XoAa B CTyneHn MT3-2;

—  3alWmTa MMHUMANbHOrO HanpshkeHus (3MH);

—  3awwuTa OT noBblweHns HanpshkeHns (3MNH);

—  [ABYXCTyMNeH4aTas aBToMaTuMyeckasl 4yactoTHas pasrpy3ka (AYP) oT BHyTpeHHero opraHa m3mepe-
HMS1 YacCTOTbl AW MO KOMaHAE OT BHELIHEro YCTPOMCTBa;

—  BblJaya curHana nycka MT3 ansi opraHv3aumm 1ormyeckon 3alluThbl LWKH.

1.1.7 ®yHKUMM aBTOMATUKM, BbIMOSHSIEMbIE YCTPONCTBOM:

—  ofepauny OTKHOYEHNUS M BKITKOYEHUS BbIK/IOUATENS MO BHEWHUM KOMaHAaM C 3aliMTON OT MHO-
FOKpaTHbIX BK/TIOYEHWIA BbIK/IOYATENS;

http://energo24.ru
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—  BO3MOXXHOCTb MOAK/OYEHNUS BHELLUHMX 3aLWUMT, HanpuMMep, AyroBor, Wan oT oaHOMAa3HbIX 3aMblKa-
HWUIA Ha 3eMI0;

—  ¢dopmupoBaHme curHana YPOB npu oTka3zax cBOero BbiKtovaTesns;

—  OfHO- UK AByKpaTHoe AllB;

— yacTtoTHoe AlB (YAlNB) oT BHYTPEHHErO OpraHa U3MEpPEHUsl YacToTbl UM MO KOMaHAE OT BHELU-
HEro yCTpoucTBa.

1.1.8 [lononHuTenbHbIE CEPBUCHBIE (PYHKLIMK:

—  onpepeneHne MecTa NnoBpexaeHus npun cpabatbiBaHnm MT3;

—  (ukcaums TOKOB M HaMpPsHKEHWI B MOMEHT aBapuu;

—  pornonHuTenbHas ctyneHe MT3-4 ans peanusaumm «afpecHoro» OTK/IOYEHUS AKX CUrHanmnsaumm
ANUTENbHbIX Neperpysok;

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

—  BCTPOEHHble Yacbl-KaneHaapb;

—  BO3MOXXHOCTb BCTpPauBaHWs YCTPOWCTBA B CUCTEMY €IMHOIr0 TOMHOIO BPEMEHM CTaHLUMK WK Nof-
CTaHUun;

—  M3MepeHue TeKYLLIMX dasHbIX TOKOB, HamnpsiXXeHWI1, MOLLHOCTU, YacTOThI;

—  [IOMNOJHUTESNBHbIE pene 1 CBETOANOAbI C (PYHKLMEN, 33/1aHHON MOMb30BaTENEM;

—  umdposoi ocumnnorpad;

—  peructpatop cobbITui.

1.1.9 YcTpoicTBO NpoM3BOAMT U3MEPEHUE 3NEKTPUYECKUX MapaMETPOB BXOAHbLIX aHasloroBbIX CUrHasnoB
(hasHbIX TOKOB W HanpskeHun Iy, I, I U, Us U W TOKa M HanNpsXXEHUSt HYNEBOW nocneaoBaTenbHOCTN 3, 1
3U,, a TakxKe 4acToTbl CETU.

Mpyn M3MepPEHUSIX OCYLLECTBSETCS KOMMEHCALMS anepuoanyeckoin COCTaBMsIloLWEN, a Takke GuibTpaums
BbICLUMX FapMOHMK BXOAHbIX CUIHANMOB. NS CpaBHEHUS C YCTaBKaMM 3alUWUT UCMOMb3YETCS TOMbKO AENCTBYIOLLEE
3HaYeHWE NEePBOIN rapMOHUKN BXOAHbIX CUrHAMOB.

[ns ycTpaHeHUs CyLLEeCTBEHHOIO M3MEHEHUS TOKa cpabaTblBaHWUS 3alLMTbl NMPU HACbILEHUN MEPBUYHBIX
TpaHcdopMaToOpOB ToKa B YCTPOWCTBE NpeayCcMOTPEHO BOCCTAHOBNIEHNE CUHYCOMAANbHON hOPMbI TOKa BMJIOTb [0
50% norpewHoctn TT.

Mpu OTCYTCTBMKM M3MEpPUTENIBLHOro TpaHcdopmMaTopa Toka B da3e B Tok paccunTbiBaeTcs No ¢popMyne

I,=—1,—1I. (1)

Mpn OTCYTCTBUM M3MEPUTENbHOIrO TpaHcopMaTopa HanpsXeHUs HyneBown nocnegosaTenbHocTu (THHIM)
3UppaccunTbiBaeTcs no dopmyne

3U,=U,+U,+U, @)

Ha ocHOBaHMU M3MepeHHbIX MapaMeTpPoB NPOU3BOAUTCS pacyeT CnefyowWwmx BENUUKH:

— NINHENHBIX HANPSXXeHWA Uss, Use Ugs;

— AKTUBHOM ¥ peakTUBHON MOLLHOCTY;

— COCTaBNAOLWMX NpsIMOM M 0bpaTHOW nocnegoBatenbHoctn I;, Uy, L. v U

— CKOPOCTU U3MEHEHUS YacToThl.

1.1.10 SnemMeHTHas 6a3a BXOAHbIX M BbIXOAHBIX LiEnein obecrneunBaeT cOBMECTUMOCTb YCTPOMCTBA C Jito-
6bIMX YCTPOMCTBAMMN 3aLLUUTHLI U aBTOMATUKK pa3HbIX NPOU3BOAUTENEN — INIEKTPOMEXAHUUYECKUMM, SNEKTPOHHbLIMMY,
MUKPOMPOLIECCOPHBIMUY, @ TaKXXe COMps XEHWE CO CTaHAAPTHLIMU KaHanaMmu TeneMexaHuKu.

1.1.11 YcTpoiCTBO MMEET KaHasbl CBA3WM ANS Nepeaayn Ha KOMMboTep AaHHbIX aBapUMHbLIX OTKIIOUYEHWH,
MpoCcMOTPa M W3MEHEHMSI YCTABOK, KOHTPOMS TEKYLIEro COCTOSIHUSI YCTPOMCTBA, @ TakKe [AMCTaHLMOHHOro
yrnpaBs/fieHns BbIKtoHaTeNneM.

1.1.12 YCTpOWCTBO MOXET MOCTaBASATLCS CAMOCTOSITENbHO ANS1 UCMONb30BaHUSI Ha AEWCTBYIOWMX 06BbEK-
Tax MpyY MX MOAEPHU3ALIMM WU PEKOHCTPYKUMKU. KpoMe TOro, YCTPOMCTBO MOXET BXOAMTb B KOMIMJIEKTHbIE
MOCTaBKM NPV KanuTaJbHOM CTPOUTESIbCTBE 3/1EKTPO3HEPreTUYECKMX OO6BHEKTOB.

1.1.13 YcTpoicTBa WM3roTaBAMBAlOTCA B KIMMaTUYecKoM ucnofHeHnn YXJ13.1 no TOCT 15543.1 wu
OCT 15150:

—  BepxHee paboyee 3Ha4YeHMe TeMMNepaTypbl OKPYXAIOLLEro BO3ayxa npu akcnayataummn +55°C;

—  HwkHee pabodyee 3HayeHMe TemnepaTypbl OKPY>XAKLero BO34yxa MpWu 3KChyaTaumm MUHYC
20°C;

—  HWXHee npegenbHoe paboyee 3HaueHWEe TeMnepaTypbl OKPYXXAoLWero Bo3ayxa npuv aKchnyaTa-
umm MuHyc 40°C (npu CHMXKeHUMM TemnepaTypbl HMxe MUHYC 20°C OCHOBHble (YHKLUMWU 3aLUMThl
COXPaHSATCH, HO MHdOopMaums, oTobpaxaeMas Ha XXMAKOKPUCTANIMYECKOM MHAMKATOpe, CTaHo-
BMTCS HEUMTAEMOW);

—  OTHOCUTesNbHasi BNaXXHOCTb Npu +25°C — fo 98%.
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1.1.14 HoMuHanbHble pabouve 3HayeHUsl MEXAHWMUECKMX BHELIHMX BO3AEWCTBYHOWMX (DaKTOpoB — MO
FOCT 17516.1 ans rpynnbl MEXaHUYECKOrO UCMONHEHNS M7:

—  cuHycoupanbHas Bubpauust B AvanasoHe vactotr ot 0,5 go 100 My ¢ aMnanTyaon YCKOpeHus
10 m/c? (1g), cTeneHb xecTkocTh 10a;

—  yAapbl MHOTOKPATHOrO AeCTBUSI C MUKOBBIM yAapHbIM yckopeHneM 30 M/c® (3g) U AnUTEnbHo-
CTbio AeicTBus oT 2 Ao 20 MC, CTeneHb XecTkocTh 1.

1.1.15 YcTpoWcTBO NpeaHa3HaYeHo AN SKCrlyaTauun B CrIEAYOWMX YCIIOBUSX:

—  BblCOTa Haja YpoBHeM Mopsi He 6onee 2000 M, Npy UCNONb30BaHUM Ha 6OsbLLUEN BbICOTE HEOHXO-
AMMO UCMOSIb30BaTh MOMPaBOYHbIN KO3MMUUMEHT, YYMTLIBAIOWMIN CHUXKEHUE 3SNEKTPUYUECKOI
NPOYHOCTN n3onsaumm, cornacHo MOCT 15150;

—  OKpyXatollas cpefa — HEB3PbIBOONACHas!, He cofepKallasi TOKOMPOBOAALLEN NblM, arpPeCcCUBHBIX
napoB M rasoB, paspyLlaloWmX U30A9UNI0 U MeTasbI;

—  MECTO YCTaHOBKM AO/DKHO OblTb 3alUMLUEHO OT MonagaHust 6pbi3r, BoAbl, Macesn, 3My/bCui, a
TAKXKe OT NPSAMOro BO3AENCTBUS CONTHEYHOM paavalunu.

1.2 TexHu4yeckue xapakTepucTuku

1.2.1 OcHOBHble NnapamMeTpbl U pa3Mepsl
1.2.1.1 TMuTaHWe YCTPOCTBaA OCYLIECTBASIETCA OT UCTOYHUKA nepemMeHHoro (oT 45 1o 55 i), NocTosiHHO-
ro MM BbINPSIMIEHHOrO TOKa HarnpshkeHueM 24, 48, 110 nnn 220 B B 3aBUCMMOCTM OT MCMONIHEHUS. Pabouuit
AMana3oH OTKNOHEHWUS HanpsXeHus nutaHnsa — +10/-20%.
1.2.1.2 MoulHoCTb, NoTpebnsaemMas yCTpOMCTBOM OT UCTOYHWUKA ONEPaTUBHOMO NMOCTOSIHHOMO TOKa:
B [AEXYPHOM peXunMe:
—  He 6onee 7 BT ans ucnonHennii U1 n U3;
—  He 6onee 15 BT ang ucnonHeHuin N4-TX n N4-FX;
B pexume cpabaTbiBaHWs 3aLLmT:
—  He 6onee 15 BT ana ucnonHenuin U1 n U3;
—  He 6onee 25 BT anga ncnonHenunn N4-TX n N4-FX.
1.2.1.3 labapuTHble pa3Mepbl YCTPOCTBa He npeBbiwatoT 305x190x215 mMm.
1.2.1.4 Macca ycTpoicTBa 6€3 ynakoBKM He MpeBbIIAET 7 K.

1.2.2 XapaKtepucTuku
1.2.2.1 XapaKTepuCTUKM YCTPOMCTBA yKa3aHbl B Tabnuue 1.
1.2.2.2 [JononHuTenbHas NorpelHocTb U3MepeHns TOKOB, a Takxke AOMNOSTHUTENbHAs MOrpeLwHoCTb cpa-
6aTbiBaHNS 6/10Ka NpY M3MEHEHWUN TEMMEPATYPbI OKPYXaloLen cpeabl B paboyeM ananasoHe He npesbiwaeT 1%
Ha kaxgble 10°C oTHocuTensHo 20°C.
1.2.2.3 [ononHuTenbHas MOrpewHoCTb U3MEPEeHNs TOKOB U cpabaTbiBaHus 6no0ka npu U3MEHeHWU 4va-
CTOTbl BXOAHbIX CUrHANOB B Avana3oHe oT 45 oo 55 Ny He npesbiwaeT 1% Ha kaxapbin 1 'y oTHocuTenbHO 50 .
1.2.2.4 YcTpoiicTBO He cpabaTbiBaeT JIOXXHO W HE NOBPEXAAETCS:
— [PV CHATUM M NoJAYe OrnepaTMBHOIO TOKA, a TakXKe MpU nepepbiBax NUTaHUs Ntoboin AnmTeNnbHOo-
CTV C NOCNeayLLMM BOCCTaHOBIIEHNEM;
—  MpW noaaye HanpsiXeHWs onepaTMBHONO NMOCTOSSHHOMO TOKAa 06paTHOM NONSAPHOCTY;
— PV 3aMbIKaHMK Ha 3eMJI0 Lienei onepaTUBHOMO TOKa.
1.2.2.5 YcTpoiicTBo o6ecneunBaeT XpaHeHWe NapaMeTpoB HAaCTPOMKU U KOHDUIypauum 3aliMT U aBTOMa-
TMKN (YCTaBOK) B TeYeHMe BCEero Cpoka Ciy6bl BHE 3aBUMCMMOCTM OT HanMuusl NUTAOLLEro HanpshkeHus. Xoa
4YacoB M 3aMKCMpPOBaHHbIE AaHHblE B MAMSATM COXPaHSAOTCA NpW nNponagaHnuy onepaTMBHOIO NMUTaHMS Ha BpeMms
[0 HECKONbKUX NeT.
1.2.2.6 YCTpOWCTBO BbIMOSHSIET (DYHKUMM 3alUMTbl CO cpabaTbiBaHWEM BbIXOAHLIX pene npu NosHOM Mpo-
nagaHum onepaTMBHOMO NMUTAHWS OT HOMUHAJILHOMO 3HaYeHus:
— 0,6 c pna ucnonHenus 220 B;
— 0,2 c pna ucnonHenus 110 B;
0,05 c ana ucnonHeHun 24 B 1 48 B.
1.2.2.7 BpeMsi roTOBHOCTM YCTPOMCTBA K paboTe nocse noaaym onepaTvBHOMO TOKA HE MPEBbILLIAET:
— 0,5 c ana ncnonHenwii 110 B u 220 B;
— 0,8 c ana ucnonHexuin 24 B n 48 B.
1.2.2.8 HapaboTka Ha 0Tka3 ycTpoicTBa coctaBnseT 125000 yacos.
1.2.2.9 YcTpoWCTBO COOTBETCTBYET UCMONHEHUIO IP52 no nuuesoi naHenn n IP20 no octanbHbIM B COOT-
BeTcTBUM ¢ FTOCT 14254 (M3K 70-1, EN 60529), KpoMe KIeMM NMOAKIOUEHMS] TOKOBbIX LiEnei.
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Tabnumua 1
HanmeHoBaHWe napameTpa 3Ha4yeHune
1 BxofHble aHanoroBble CUrHasbl:
4yacToTa NepemMeHHOoro Toka, 'y 45 -55
4MCII0 BXOAOB MO TOKY 4
HOMWUHANbHbIN TOK Loy a3 (I, I 1), A (ucnonHenue 1 A) 1
(ucnonHenue 5 A) 5

MaKCMMasbHbI KOHTPOSIMPYEMbIV AnanasoH TOKOB B ¢asax, A
(ucnonHenune 1 A) 0,01 -40
(ucnonHeHue 5 A) 0,05 - 200
pabounii AnanasoH TOKoB B daszax, A
(ucnonHenune 1 A) 0,2 -40
(ucnonHeHue 5 A) 1,0 — 200
MOrpEeLLHOCTb M3MepeHns (asHbIX TOKOB npu Yactote 50+0,5 'y, He 6onee:

OCHOBHas OTHOCUTESNbHAS MNOrpeLHOCTb Npy Toke = 0,2X Lyom, %o 3
abcontoTHas NOrpewwHoCTb Npu Toke < 0,2X Iyom, A 0,03
TepMMYecKasi CTOMKOCTb TOKOBBIX LIenel, A, He MeHee:
ANMUTENBHO (ucnonHenune 1 A) 3
(ucnonHexune 5 A) 15
KpaTKOBPEeMEHHO (2 ¢) (ucnonHenune 1 A) 40
(ucnonHeHue 5 A) 200
pabounii ananasoH Toka 37, A 0,005 -8
MOrpeLLIHOCTb N3MepeHns Toka 31, He bonee:
OCHOBHas OTHOCUTENbHAs NOrpeLwHoCcTb nNpu Toke = 0,1 A, % 5
abcontoTHas norpewHocTb npu Toke < 0,1 A, A 0,005
TepMuyeckasi CTOMKOCTb TOKOBOM Lenun 31, A, He MeHee:
ANUTENBHO 2
KpaTKOBPeMEHHO (2 ¢) 10
4YMCO BXOAOB MO HAMPSHKEHWIO 4
HOMMHanbHoe HanpsbxkeHue das (U, Us Ug 3Uy), B 100
MaKCMMasbHbIA KOHTPOIMPYEMbI AWMana3oH Hanps>keHui, B 0,1-150
paboyunin Anana3oH HanpskeHui, B 1-120
MOrpeLLIHOCTb U3MEpPEHNS HanpsxeHns npu yactote 50+0,5 Ny, He 6onee:
OCHOBHasl OTHOCUTESNIbHAs MOrpeLHOCTb Npy HanpskeHnn = 10 B, % 3
abcontoTHas NorpewHoCTb Npu HanpsbkeHnt < 10 B, B 0,3
TepMuyecKas CTOMKOCTb Lienei HanpskeHus, B, He MeHee:
ANUTENBHO 150
KpaTKOBPEMEHHO (2 ¢) 250

I'IOTPEGJ'IFIEMaH MOLUHOCTb BXOAHbIX USMEPUTENbHbIX ueneﬁ, BA, He bonee:

(a3zHbIX TOKOB B HOMWHAJ/IbHOM peXxunme 0,1
SlynpuToke 1 A 0,2
Hanps>KeHW B HOMUHANBHOM peXxume 0,1

2 BxopHble anckpeTHble curHansl (24/48/110/220 B)

4YMCNO BXOLOB 31

BXOAHOW TOK, MA, He bonee 10

HanpshkeHne HageXXHoro cpabaTbiBaHusi, B (ucnonHeHmne 24 B) 17 -28
(ucnonHeHue 48 B) 34 -56

(ucnonHenue 110 B) 80 - 132
(ucnonHenune 220 B) 160 - 264
(ncnonHenme 220 B DC) 170 - 264

HanpskeHWe HaaeXxHoro HecpabaTbiBaHus, B (ucnonHenune 24 B) 0-15
(ucnonHeHue 48 B) 0-30

(ucnonHenune 110 B) 0-72

(ucnonHenmne 220 B) 0- 145

(ucnonHeHmne 220 B DC) 0- 158
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MpoaomxkeHne Tabnauubl 1

HavmeHoBaHve napameTpa 3HayeHune
Hanps>xeHue Bo3BpaTa, B (ucnonHeHune 24 B) 13-15
(ncnonHeHuve 48 B) 26 - 30
(ncnonHenuve 110 B) 65 -75
(ucnonHeHmne 220 B) 130 - 140
(ucnonHenue 220 B DC) 140 - 150
ONNTeNbHOCTb CUrHana, Mc, He MeHee 20
3 BbIxoaHble ANCKPETHbIE CUrHanbl ynpaeneHus (220 B)
KOJIMYECTBO BbIXOAHBLIX CMrHANO0B (rPynn KOHTAKTOB) 12 (21)
KOMMYTUPYEMOE HarpsKeHne NepeMeHHOro UM nocTosiHHOro Toka, B, He bonee 300
KOMMYyTaLMOHHasl CNOCOBHOCTb KOHTAKTOB Ha 3aMblKaHWE MpU akTUBHO-MHAYKTUBHOW
Harpy3ke € NocTosiHHoM BpeMeHu L/R = 50 mc, c:
6A ANUTENbHO
10A 1
15A 0,3
30A 0,2
40 A 0,03
KOMMYyTaLMOHHasi CNOCOBHOCTb KOHTAKTOB Ha pa3MblKaHMe NPy aKTUBHO-UHAYKTUBHOM
Harpyske € NnocTtosiHHoi BpeMenu L/R = 50 mc, A:
pene «OTKN.», «Bkn.» n «<YPOB» 0,5
OCTanbHbIX pene 0,25
KOMMYTUPYEMbII NePEMEHHbIN TOK NPU aKTUBHO-UHAYKTUBHOMN Harpyske ¢ NOCTOSIHHOW
BpeMeHn L/R = 50 mc, A, He bonee 6

1.2.2.10 2neKkTpunyeckoe COMPOTUB/EHME U30MALUMN MeXay He3aBMCUMbIMU 3M1EKTPUYECKUMU

Mexay 3TUMW LensiM1 U KOPryCOM B XONOAHOM COCTOSIHUM COCTaBSIET:
—  He MeHee 100 MOM B HOpMasibHbIX KIMMaTUYECKUX YCIOBUSIX;

—  He MeHee 1 MOM npu MOBLILWEHHOW BNaXXHOCTM (OTHOCUTENbHAs BAAaXXHOCTb — 98%).

HopManbHbIMKM KNMMMaTUYECKUMW YCIIOBUSIMWA CUATAKOTCS:
—  TemnepaTypa OKpyxatowero Bo3gyxa — (25+10)°C;
—  OTHOCUTENbHas BNaXXHOCTb — OT 45 Ao 80%;
— aTtmocdepHoe aasneHne — ot 630 go 800 MM pT. CT.

1.2.2.11 2JnekTpuyeckas U30n58Ums Mexay HE3aBUCUMbIMU SNEKTPUYECKUMI LenaMmn 1 Mexay 3TUMK Le-
NsSIMU N KOPMYCOM B XOJIOAHOM COCTOSIHUM MPW HOPMasbHbIX KnnMaTuyeckmx ycnosusix (n.1.2.2.10) 6e3 npobos u

NepeKkpbITUS BbIAEPXKMBAET:

—  MCnbiTaTenbHOE HanpshKeHWe NepeMeHHoro Toka 2 KB (aeincTBytollee 3HadeHue) yactotor 50 My

B TeyeHne 1 MuH;

—  MMNyNAbCHOE UCMbITaTeNbHOEe HanpshkeHne (Mo TpU MMNyAbca MOMOXKUTENbHBIX U OTPULATENbHbIX)
C aMnuTyaon Ao 5 kB, AnuTenbHOCTbIO nepeaHero dpoHTa 1,2 MKC, ANUTENbHOCTBIO MMMYbca

50 MKC 1 nepuoaoM crnefoBaHUS UMMNYNbCOB — 5 C.

1.2.2.12 YctpoictBo cootBeTcTBYeT TpeboBaHuaM MOCT P 51317.6.5-2006 no noMexoyCTOMYMBOCTU U

BbIMOSIHAET CBOM (DYHKLMW NpY BO3AEUCTBMM NMOMEX C NapaMeTpamu, npuBeAeHHbIMK B Tabnuue 2.

1.2.2.13 YCTpOMCTBO  COOTBETCTBYET  TpebOBaHMAM MO  MOMEXO3MUCCUM,  MPUBEAEHHbLIM

FOCT P 51317.6.4-2009.
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Tabnuvua 2
o
o i 3
53 55%
Bua nomexu 5 E OCT, M2K FE’ s z [MpnMeyaHune
5 5g°
X ¥ I
B
MosTOpstoWwMecs 3aTyxatowme 3 |TOCT P 51317.4.12-99 A 2,5 kB — npoBoa-3emMns
konebanusi yactoton 0,1—1,0 My M3K 61000-4-12-95 1,0 KB — NpoBOA-NPOBOA,
HaHoceKkyHHble UMMYIbCHbIE MOMEXU 4 |TOCT P 51317.4.4-99 A 4 kB — nuTaHue
M3K 61000-4-4-95 2 KB — ocTanbHble uernu
DneKkTpocTaTuyeckme noMexm 3 |TFOCT P 51317.4.2-99 A 8 KB — BO34YLUHbIN
M3K 61000-4-2-95 6 KB — KOHTaKTHbIV
MarHWTHOE NoJe NPOMbILLIEHHOM 5 |TOCT P 50648-94 A 100 A/M — NOCTOSIHHO
YacToTbl M3K 1000-4-8-93 1000 A/M - KpaTKOBPEMEHHO
PagnoyacTtoTHOe 31eKTpoMarHMTHoe 3 |TOCT P 51317.4.3-99 A 26—-1000 MI'y
none M3K 61000-4-3-96 10 B/m
MUWKpOCEKYHAHbIE MMMNYIbCbl 6OMbLLON 4 |TOCT P 51317.4.5-99 A 4 kB
3Heprum M3K 61000-4-5-95
KOHAYKTMBHbIE HU3KOYACTOTHbIE 3 |TOCT P 51317.4.6-99 A 10B
nomMexm M3K 61000-4-6-96 140 gb
NMnynbcHoe MarHnTHOe none 4 |TOCT P 50649-94 A 8/20 Mkc
M3K 1000-4-9-93 +300 A/Mm
3aTyxatoLlee konebarenbHoe 5 |TOCT P 50652-94 A 100 kl'y,
MarHuTHoe nosne M3K 1000-4-10-93 +100 A/m

1.2.3 MakcumanbHas TokoBas 3awmTa (MT3)

1.2.3.1 MT3 MoxeT uMeTb 4 cTyneHu: nepsasi, MT3-1 (TokoBas oTceYka), C HE3aBUCMMOMN BPEMSITOKOBOW
XapaKTepucTmkon, stopasi, MT3-2, U TpeTbs, MT3-3, — C 3aBUCUMbIMW WU HE3aBUCUMbIMKW BPEMSITOKOBbLIMM
XapakTepucTukamu. Tun 3aBUCMMOCTU TOK-BpeMsi CTyneHein MT3-2 n MT3-3 3aAaeTcs C MOMOLLbIO YCTABOK.

JononHuTtenbHas cTyneHb MT3-4 npefAHasHayeHa AN1s OTKIIOYEHUS NPUCOeaVHEHUS MNpU AIUTENIbHOM
MpeBbILEHNN TOKOM 3alaHHOM YCTaBKK, UTO, HanpuMep, TpebyeTcs Npu «aApecHoM OTKoUYeHnn». CTyneHb MT3-
4 MoxeT 6biTb BBEEHA WM BbiBEAEHa, AEACTBOBaTb Ha OTK/YEHWE U CUIHaNU3aumio (MMeeT ABe YCTaBKM Mo
BpeMeHW cpabaTbiBaHUS) KN TONBbKO Ha CUrHanusauuio. B oTanume ot apyrux ctyneHeint MT3, npu nycke AaHHOW
CTyneHn He cpabatbiBaeT pene «Myck MT3», yTobbl He H610KMPOBaThL NIOMMYECKYO 3alUMTy LWKWH NMpyu 60bLIMX
BpeMeHax BblaepXkn MT3-4. Bpems Bblaepxkn MT3-4 He 3aBUCUT OT TOKa.

®yHkumsa AMNB npu cpabaTbiBaHMKM CcTyneHn MT3-4 Ha OTK/OYeHUe Bceraa 6nokupyeTcs.

1.2.3.2 KonnuecTtBo cTyneHein MT3 3agaeTcs € NoMoLlbio ycTaBok. CTyneHb MT3-3 MoxeT paboTaTb Ha
OTKJTIOYEHWNE UM TOJSIbKO HA CUrHaNU3aumio.

1.2.3.3. Ctynenn MT3-1, MT3-2 n MT3-3 MoryT 6bITb BbINOSIHEHbI HANPABAEHHbLIMK, TO €CTb CpabaTbiBaThb
TOJSIbKO MPW YCNIOBUW 3a4aHHOMO HanpaBfieHNs MOLLHOCTW.

1.2.3.4. CtyneHb MT3-2 MOXeT 6bITb 3anNporpaMMMpOBaHa B PEXUM 3aLUMTbl ABUraTens OT aCUHXPOHHOMO
xoaa. Mpu 3ToM c6poC HaKOMMNEHHOM BbIAEPXXKM BPEMEHW ByAeT NPOMCXOAMTb HE Cpasy MOC/E CHWIKEHUSI TOKa
HMKE Mopora YCTaBKM, a MOC/e OKOHYaHMSI BPEMEHU May3bl, 3agaBaeMolt yctaekoi ot 0,00 go 5,00 c. B cnyyae
MOsSIBNEHNS TOKA CHOBa BbilWe nopora cpabaTbiBaHUS CTyMeHW A0 UCTEYEHWS BpPeMeHW nay3bl NpouCXoauT
NpoAOSIKEHNE HAKOMMEHUS BbIAEPXKKU BPeMeHU Tuyrs.. [py cpabaTbiBaHUM CTYNeHW B pexuMe 3awuTbl OT
ACMHXPOHHOro xoda (ecnn 6bina 3agaHa OTAMYHAs OT HyNns YCTaBKa 74z, WM ObINO NpepbiBaHWE Mnycka) Ha
MHOMKATOPE BbIBOAMTCA HAANUCb «MT3-2 (acuHXp.)», @ ANUTENbHOCTb K3 0TCUMTLIBAETCS OT Havana nocnegHero
HenpepbIBHOrO MMMNy/bca TOKa Bbile ycTaBku MT3.

1.2.3.5 Bce cTyneHu c He3aBMCMMONM BPEMSITOKOBOM XapaKTEPUCTUKOMN (DYHKLMOHASNbHO WMAEHTUYHbI U
MMEeIOT XapaKTeEPUCTUKK, yKa3aHHbIe B Tabnuue 3.

1.2.3.6 [Ons ctyneHeit MT3-2 n MT3-3 BO3MOXEH BblIOOp 0AHON U3 6 XapaKTEPUCTMK TOK-BPEMS:

1. HesaBucMMasi xapaktepuctuka. Bpemsi BblaepXKu onpegensieTcsl HabpaHHbIM 3HaYeHWeM BpeMeHU
ycTaBsku 7Tycr

2. HopmanbHo uHBepcHas xapaktepucTtuka (no MK 255-4), nokasaHHas Ha pucyHke E.1

0’14XTYCT
t= c 3
(]/IVCT)O’OZ_J e )
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3. CunbHO MHBEpPCHAas xapakTepucTmka (no MK 255-4), nokasaHHas Ha pucyHke E.2

_ ]3’5XTYCT [C]

= (4)
I/ Tyer)-1
4. Ype3BblualiHO MHBEPCHasi xapakTepuctuka (no MK 255-4), nokasaHHasi Ha pucyHke E.3
80 x T,
t=——¥T ] (5)
(1/ I YCT) —1
5. KpyTtas (Tuna pene PTB-I), noka3aHHast Ha pucyHke E.5
1
1= s tyer [e] (6)
6. MNonoras (Tuna pene PTB-1V), nokasaHHas Ha pucyHke E.4
1
+Tycr [C] (7)

= 1.8
20x((1/Iyer - 1)/6)"

roe t— oTpabaTbiBaeMas BblAepXKKa BPEMEHM,
I — BXOJIHOW TOK,
Iycr— ycTaBKa no Toky,
Tycr — YCTaBKa Mo BpEMEHM.
1.2.3.7 MakcvuManbHas pacyeTHas BblaepXkKa BPEMEHU 3aBMCUMbIX BPEMSITOKOBBIX XapaKTepUCTUK orpa-
HMumBaeTca Ha ypoBHe 300 c. Ecnm paccuntaHHoe BpeMsi cpabaTtbiBaHusi npeBbiwaet 300 ¢, To cpabaTbiBaHWe
3aWmnTbl HEe npoucxoauT. Mpn HeobxoAMMOCTM OrpaHuyYeHusl BpeMeHn cpabaTtbiBaHWs peKoMeHAyeTCS MCMob30-
BaTb CTyneHb MT3-4 ¢ Tol Xe YCTaBKOM Mo TOKY U C ycTaBkon no BpemeHu 100 unm 300 c.

Tabnvua 3
HaumeHoBaHWe napameTpa 3Ha4yeHune
1  [dvana3oH ycTaBOK Mo TOKy, A:
[NSi NePBON CTYNeHu (ucnonHeHune 1 A) 0,40 — 40,00
(ucnonHeHne 5 A) 2,00 — 200,00
4S5l BTOPOM CTyneHu (ucrnonHeHune 1 A) 0,20 - 40,00
(ucrnonHeHne 5 A) 1,00 - 200,00
[NSl TPETbEN CTYMNEHU (ucnonHeHune 1 A) 0,1 -20,00
(ucnonHeHne 5 A) 0,40 — 100,00
LS5l YeTBEPTOMN CTyMNeHU (ucrnonHeHune 1 A) 0,10 -4,00
(ucnonHeHne 5 A) 0,40 — 20,00
2 [Ovnana3oH yCTaBOK MO BPEMEHW, C:
4S5 NepBON CTyNeHN 0-10,00
4SSl BTOPOM CTyneHu 0,10 - 20,00
[NSi TPETbEN CTYMNEHU 0,20 — 99,99
A5l YETBEPTON CTYMEHU 1-9999
3  [OWCKpeTHOCTb YCTaBOK:
no Toky, A 0,01
no BpeMeHu, ¢ 0,01
Mo BpeMeHu AJ1s YETBEPTOMN CTYMNeHH, C 1
4  OcHOBHas NorpewHoCcTb cpabaTbiBaHNS:
no TOKY, OT ycTaBku, % +5
Nno BPEMEHMW A1 HE3aBUCMMbIX XapaKTepUCTUK:
BblAepxka 6onee 1 ¢, oT ycrasku, % +3
BblAep>xka MeHee 1 ¢, MC +25
3aBUCMMbIX XapaKTepUCTUK, OT ycTaBkn, % +7
5 KoadduumeHT BO3BpaTa no ToKy 0,95-10,92
6 BpeMs Bo3BpaTa, Mc, He bonee 50
12
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1.2.3.8 YckopeHne MT3

YckopeHue cTyneHeit MT3-1, MT3-2 1 MT3-3 BBoaMTCA aBTOMATMYecku Ha BpeMs ( Tycop + 1 C) Npu Nito-
6bIX BKIIOYEHMSX BbIKTIOYaTeNs. BBOA YCKOPEHNUS No6oM CTYNEeHN MOXET ObITb OTK/IIOUYEH YCTaBKaMM.

Bblaepxxka BpeMeHM yckopeHust MT3 oauHakoBa ANl BCEX CTYMEHe M 3aflaeTcsl YCTaBKON Tyqop. ECTMN
ans cryneHeir MT3 3apjaHa ycTaBKa MO BPEMEHW MeHee 3HauyeHus Tyqop, TO MPU YCKOpeHUM MT3 3agaHHas
BblAEPXKKa coXpaHsieTcs (AENCTBYET MeHbLUAs YCTaBka). B cnyyae 3aaaHns 3aBUCUMMbIX XapakTepucTuk MT3-2 unu
MT3-3 Ha BpPeMS YCKOPEHUSI OHW NEPEBOASATCA B PEXMM C HE3aBUCMMOW BPEMSITOKOBOW XapaKTEPUCTUKOMN.

YeTtBepTas ctyneHb MT3-4 He MOXeET bbITb YCKOpeHa.

1.2.3.9 Tlyck N0 HanpshXeHuto

1.2.3.9.1 lNyck No HanpsbXeHWo MO3BOMISIET Jlyylle OTCTPOUTLCS OT Harpy304HbIX TOKOB M MOXET 3aja-
BaTbCS HE3ABMUCMMO NS KaXXAoM CTyneHn MT3 cOOTBETCTBYIOLWMMM YCTaBKkaMu. yck No HanpsbKeHMIO aBTOMaTK-
YecKM BbIBOAUTCSA NPW OTKIKOYEHHOM BbIKKOYaTenNe.

1.2.3.9.2 C nomowybto yctaBku «[yck no U» B rpynne yctaBok «MT3 obwme» MOXHO BKIo4aTb nnbo
TONIbKO BOSIbTMETPOBYLO (BM) 6510kMpOBKY, TM60 KOMBUHUPOBAHHbIN NMYCK MO HanpshkeHuo. MNpu BkIoYeHHON BM
6110KMpoBKE Ans cpabaTbiBaHMsl 3alUUTbI XOTS 6bl OAHO M3 MeXAyasHbIX HaNpPsHXKEHWUI AOMKHO CHU3UTBLCA HUXKE
MOPOroBOro 3Ha4yeHusl, 3aJaHHOrO YCTaBKOW. [py KOMOMHMPOBAHHOM MyCKE MO HAMPSHXKEHWUIO pa3peLleHne
paboTbl MT3 6yaeT BblAAHO TaKXXe M NpuY MPEBbLILEHUN HanpshXeHneM U, 3agaHHOro nopora.

MapameTpbl NycKka Mo HanpskeHWo NpuBeaeHbl B Tabnuue 4.

Tabnuua 4
HanMmeHoBaHue napaMeTpa 3HayeHue
1 [dvana3oH ycTaBok No MexaydasHbiM HanpskeHusm, B 1—100
2 [vanasoH YCTaBOK MO HAMpPshXeHUo 06paTHOM nocneaosaTenbHocTu Us B 5—30
3 [NCKPETHOCTb YCTaBOK Mo MexaydasHbIM HanpsxeHusim u U, B 0,1
4 TllorpelwHocTb nopora cpabaTbiBaHus, % +2

1.2.3.10 OnpepeneHune Hanpas/eHNS MOLLHOCTU

1.2.3.10.1 OnpepeneHne HamnpaBfeHUs MOLLHOCTM MPOM3BOAMTCS MO Tak Ha3biBaeMow 90-rpagycHoit
CXEME COYETAHWUS TOKOB W HAMPSXKEeHUN: I,  Usg Ig W Ugyy I v Ugs. CX€Ma MMEHYETCA MO YrNiaM Mexay Hanpsi-
)KEHMEM M TOKOM, MOABEAEHHLIM K YCTPOMCTBY B CUMMETPUYHOM TpeXasHOM pexmme Mpu YCIoBUM, YTO TOKK B
hazax coBnagaloT C OAHOMMEHHbIMWM (a3HbIMM HanpskeHusiMU. HanpaefieHve MOLHOCTM onpeaensieTcs Mo
BeNMUYMHE ha30BOro yrna Mexay TOKOM M HanpshKeHWEM OTAENbHO ANS KaXkAoW napbl CUrHanoB.

1.2.3.10.2 [Ansa 3apaHus obnactn paboTbl HanpaBfeHHON 3aliMTbl HEOOXO0AMMO 3adaTb [BE YCTaBKM —
Yron MakCUManbHON YyBCTBUTENIbHOCTU @yy W 30HY CPabaTbiBaHUSI *@csr YTON @yy OTCUMTBLIBAETCS OT BEKTOpa
HanpskeHust Uqs (Usd) NMPOTVMB YacoBOW CTPenku. 30Ha cpabaTblBaHWUS *@qsr OTCUUTHLIBAETCS OT HampaBfieHus
MaKCUManbHOW YyBCTBUTENBHOCTM B 06€ CTOPOHBI.

PaspelueHne paboTbl HanpaBfieHHoNW CTyrneHn MT3 6yaeT npoucxXoauTb NpY nonagaHuy xXoTs 6bl 0aHOM
napbl CUrHaNOB TOKa W HanNps>XeHWs B 30Hy cpabaTbiBaHMs.

1.2.3.10.3 [Ans KaXkaow cTyrneHu MOXEeT 6biTb BbibpaHa paboTa B NpsiMOM UKW B 06paTHOM Hanpas/ieHUN.

1.2.3.10.4 YysctBuTENbHOCTE OHM MO TOKY — 3alaHHOE 3HAYeHWe YCTaBKM MO TOKY A/l AaHHOW CTyne-
HW, No HanpsxeHuio — 1 B.

1.2.3.10.5 TllorpellHOCTb onpeaeneHns yrioB Ha Kpasix AMana3oHoB He rnpeBbiwaeT +3°.

1.2.3.10.6 MMpwn He4yeTKkOM onpeaeneHMn TeKyLero HanpasieHns MOWHOCTM (B 30He HeonpeaeneHHOoCTH,
a TaKXKe NPU CHMKEHUN HAMPSHKEHNS MK TOKa HMXKe Mopora YyBCTBUTENBHOCTM) CTyneHb He cpabaTtbiBaeT.

YcTaBka HanpaeneHusl YepeaoBaHns a3 Ha opraH HanpaB/ieHUs! MOLWHOCTU He AENCTBYET.

1.2.3.10.7 Bxop «BbnokupoBka OHM» no3sonsieT BbiBeCTM U3 paboTbl HaMpaBieHHbIE CTYMeHW 3aluT
(3apaHa yctaBka «Bxoa 6noknpoBkn OHM» = «CTyneHb») Wan NEpeBECTM UX B HEHAMPAB/EHHLIN peXxuM (3aaaHa
yctaBka «Bxoa 6nokuposkn OHM» = «HanpaBneHHOCTb»).

1.2.3.10.8 MMpwn obHapy>xeHMn HemcnpaBHOCTM TH MOXHO BbiBECTM M3 paboTbl HamnpaBfiEHHbIE CTYNeHu
3awmT (3apaHa ycraBka «OHM npu HeucnpaBHocTM TH» = «BbiBog MT3») nnn nepeBecTn UX B HEHAMNPaB/IEHHbIN
pexuMm (3agaHa ycraBka «OHM npu HemcnpasHoctu TH» = «BblBoA HanpasneHHOCTW»). HeucnpasHocTb TH
onpegensieTcst Yepes 10 ceKyHA NOCIE CHYXKEHUSI OAHOMO M3 JIMHENHBIX HanpshkeHU Hke yCTaBkW Usy sroxuposki
WNn Nocne npeBblleHNs HanpskeHneM U, 3HadeHus yctasku Us ropora

1.2.3.10.9 C nomowbto yctaBkn «OHM npu yCcKOpeHUn» MOXHO BbIBOAUTb HarpaBfieHHOCTb CTYMEHW Ha
BPEMSI AEWNCTBUSI YCKOPeHMsI (NMpU OTK/IIOYEHHOM BbIK/lOYaTeNe U B TeyeHne Tyxop+ 1 C MOCNE BKIOYEHUS).
[JaHHas ycTaBka AeWCTBYET Ha HanpaBfeHHOCTb HE3aBUCMMO OT TOr0, YCKOPSIETCS /M laHHas CTyMNeHb UK HET.

1.2.3.10.10 ®parMeHT yHKLUMOHANBbHONM CXEMbI MYCKOBOIO OpraHa HamnpaBfieHHON 3alUnTbl NPpUMBEAEH Ha
pucyHke U.2.
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PucyHok 1 — lNMosicHsowaa anarpaMma ornpeaeneHns HanpasieHns MOLWHOCTH

+@cexr — YCTaBKa, onpeaensiowas WUpuHy 30Hbl cpabaTbiBaHUS;

@my — YCTaBKa Yrfla MakCMManbHON YyBCTBUTENBHOCTM, OTCUMTbIBAETCA OT BekTopa Uss (Usg Ug) NPOTUB
HanpaB/IEHNS1 YaCOBOW CTPESKU.

Ha npumepe 3agaHbl YCTaBKU: #@cskr = +60°, @y = 45°, BEKTOp TOKa nonagaeT B 30HY cpabaTbiBaHus
npv NpsIMOM HarpaBfiEHUN MOLLHOCTW.

1.2.3.11 Bnokuposka npu 6pocke ToKa HaMarHM4YMBaHUs

1.2.3.11.1 Mpu BKOYEHUM TpPaHCHOPMATOPHON HarpyskM Ha XOMOCTOM XOA BO3MOXHbI BPOCKM TOKa
HamarHuumBanus (BHT), BennunHa KOTOPbIX MOXET ObiTb CpaBHMMA C BeNWUYMHON Toka K3. B TakoMm cnydae
HeobxoauMa OTCTpolika cTyneHen MT3 ot BHT no BpemeHu, nnb6o no Toky. lMepBblli BapuaHT NPUBOAUT K
3amMeasIeHNo AeUCTBMS CTyneHu npu K3, a oTCTpolika No TOKY 3HAaYMTENbHO CHUXKAET YyBCTBUTENBHOCTb CTYNEHW.

1.2.3.11.2 B ycTpoiCcTBe peanu3oBaHa crneuuanbHass 6/0KMpoBKa MO COAEPXKAHMIO 2- FapMOHUKU B
(asHbIx Tokax. [laHHasi 6/I0KMpoBKa aBTOMaTMUeCKM 3anpelaeT Myck cTyneHei MT3 npu Hanmuum BHT. 3To
MO3BOSISIET MOBLICUTL BLICTPOAENCTBME M YYBCTBUTENbHOCTL CTyreHen MT3.

1.2.3.11.3 Hanuune dyHkunmn 6noknpoBkn oT BHT 3agaeTca HesaBUCMMO ANs KaXaou cTtynenun MT3 c
MoMoLLbIO YCTaBkM «Bnok.npu BHT» B COOTBETCTBYHOLIEN rpynne ycTaBoK. NS ycKopsieMblx cTyneHen MT3
6/10KMPOBKa AENCTBYET KaK B PEXMME YCKOPEHUSI, TakK U Npu HopMarnbHoW paboTe.

1.2.3.11.4 BnokvpoBka cpabaTbiBaeT eCin AENCTBYIOLLEE 3HAYEHVEe BTOPOM rapMOHMKK npeBblwaeT 15%
LENCTBYIOLLEro 3Ha4YeHNs MepBOM rApMOHUKM COOTBETCTBYHOLEro dasHoro Toka. Mpu cpabaTbiBaHNM 61OKUMPOBKM
no ofHoM n3 a3 cTyneHb 610KMPYETCS NOMHOCTLIO (MO BCeM dhaszam).

1.2.4 3awmTa oT oAHoda3HbIX 3aMblkaHui Ha 3emnto (033)

1.2.4.1 3awwmTa ot 033 MoXeT 6bITb peannsoBaHa HECKOSIbKMMK Criocobamm:

— M0 MOAY/N0 TOKa HY/IEBON MOCNEA0BATENbHOCTU 31, CyMMbl 3-1, 5-W, 7-1 U 9-I1 rapMOHMUK;

— MO TOKY HYNIEBOM Moc/eaoBaTeNlbHOCTU 31 OCHOBHOM YacToThl;

— MO HanpsHKEHWIO HYNEBOW NOCNeaoBaTeNbHOCTU 3Uy;

— M0 TOKY W HaMpshKEHMIO HYNEeBOW nocneaoBaTenbHocTn 3, 3U, 0OAHOBPEMEHHO;

— Mo ToKy 3l HanpskeHuio 3U, 1 B3aMMHOMY HanpaBfiEHUIO TOKa M HanpsXKeHWs1 HyneBol MnocresoBa-
TeNbHOCTU (HanpaBneHHas).

1.2.4.2 Mpwn otcytctBumn THHI (gomkHa 6biTb 3agaHa yctaBka «THHIM» = «OTKJ/1») HanpsbkeHune 3U,
PaccYMTbIBAETCS Ha OCHOBaHUM TpeX asHbIX HamnpsihkeHuin no dopmyne (2).

1.2.4.3 3awmta ot 033 oT oboux kaHanos obveamHsietcs no UM n moxeT 6biTb BbINO/IHEHA C HE3aBU-
CUMOM, Ype3BblYyaiHO MHBepcHOl (5) nnn obpaTHO3aBUCMMON (8) XapaKTEPUCTUKOMN BbIAEPKKN BPEMEHW.

£=58-135xIn| — 1 [c] (8)

Lyer X Tyer
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1.2.4.4 3HauyeHus TOKOB CpabaTbiBaHWs 3a4aloTCS BO BTOPUYHbBIX 3HAYEHMUSX TOKA, HEMOCPEACTBEHHO Mo-
CTyMalolero Ha BXOAHble K/IEeMMbl YCTpoicTBa. [pu pacuyeTe yCTaBKM ClefyeT yuuTbiBaTb KO3(UUMEHT
TpaHchopmauum TTHI, cToswero Ha duaepe, 06bl4HO paBHbIi 25:1 (ana TTHN Tuna T3/, T3/IM).

BHMMAHUE! 3anpeluaeTca noakntoyaTth Bxoa 3l Ha obwuii nposoA dasHbix TT, NOCKOSbKY 3TO MNpuBe-
[ET K BbIX0fly YCTPOWCTBa U3 CTPOs. Bxoa BblAEp>XMBAET NPOTEKaHWE TOKa BEIMUMHOMN 5 A B TeueHMe 2 C.

1.2.4.5 Mapametpsbl 3awmTbl 0T 033 npuBeaeHsbl B Tabnuue 5.

1.2.4.6 3awmta ot 033 MOXET BbINOMHATLCA Ha OTK/IHOYEHUE WM HA CUIHANU3auMio B 3aBUCMMOCTU OT
yCTaBKu. [lonyckaeTcs oAHOBpeMeHHasi paboTa HecKo/bkuMx BMAOB 3awmTbl oT 033. BblaepXkka BpeMeHun W
ycTaBka «[eicTBue» — ogHM Ha oba BMAa 3alUMT, NOSTOMY HeNb3si, HanpuMep, 3alaTb OAHOBPEMEHHO 3aLLUUTY MO
rapMOHMKaM Ha CWrHaJsl, a Mo OCHOBHOM YacToTe — Ha OTK/IIOYEHME.,

1.2.4.7 3HauyeHus Toka cpabaTbiBaHUS MO BbICLUIMM rAapMOHMKaM 3a4aloTCsl BO BTOPUYHBLIX 3HAYEHMUSX TO-
ka 3, MNpwu pacdeTe ycTaBKM cnegyetr UMETb B BUAY, YTO 3Ha4YeHMe TOKa CYMMbl BbICLUMX F@PMOHUK MpU OOHO-
(hbasHOM 3aMblKaHMKM Ha 3eMJII0 COCTAB/SIET NMPUMEPHO 5% OT ToKa NMepBOW rapMOHMKW, KOTOPbIA NOSIBUIICS Obl B
[aHHOW CETM MpW OTCYTCTBUM KOMMEHCALWMN.

1.2.4.8 [ns peanusauuy HanpaBneHHOW 3alimTbl oT O33 onpeaensieTcs HanpaBfieHWE MOLLHOCTU Hyrie-
BOW MOCNENOBaTENBHOCTY MO YINy MeXAy HanpsbkeHunem 30U, n ToKoM 3I; HanpaBneHHOCTb 3aliUTbl HYNEeBOW
MOCNeaoBaTeNIbHOCTU OMNPEeaensieTcss Npy MpPEBbILEHUM TOKOM 3, 3aAaHHOW YCTaBKW, a HanpsxkeHueMm 3U,—
3HayeHns 1 B. MNpu MeHbLIMX 3HAYEeHUSX HaMpaBfEHHOCTb HE OnpeaenseTcs W 3awmTta He cpabaTbiBaeT. Yron
OTCUMTBLIBAETCS OT HanpskeHns 3U, K TOKy 31, NpOoTUB YacOBOW CTPENKM.

Tabnuvua 5
HavmeHoBaHve napameTpa 3HayeHue
1 [InanasoH ycTaBoK Mo HanpshkeHuo 3U, B 0,5—99,9
2 [IMCKpPEeTHOCTb YCTABOK MO HanpskeHuto 3U, B 0,1
3 [AManasoH yCcTaBoOK Mo TOKy 31, (BO BTOPUYHbIX 3HaYEeHNX), A 0,010 — 2,500
4  [ANCKPEeTHOCTb YCTaBOK Mo Toky 31, A 0,001
5 [nanasoH ycTaBoOK MO Yriy MakcMMasnbHOW YyBCTBUTENBHOCTH, © 0 — 360
6 [unanasoH ycTaBOK MO yrny cektopa cpabaTtbiBaHus, ° +0—180
7 [OunckpeTHOCTb YCTaBoOK Mo yray, ° 1
8 [ranasoH ycTaBoK Mo TOKY .37, BbICLLUMX rAPMOHMK (BO BTOPUYHBIX 3HAYEHMsIX), A 0,005 - 0,500
9 [WCKPETHOCTb YCTaBOK MO TOKY 3/, BbICILUMX FAPMOHUK, A 0,001
10 /[manasoH ycTaBoOK MO BpeMeHH, C 0,05 —199,99
11 JANCKpeTHOCTb YCTaBOK MO BPeMeHw, C 0,01
12 OcHOBHas NOrpewHoCcTb, OT YCTaBokK, %
no HanpsbkeHunio 3U, 5
no Toky 3/, OCHOBHOW YacToThl +5
Mo TOKYy 37, BbICLUMX rapMOHUK +25
no ¢asosomy yray, ° +3
Mo BpeMEHU AJ11 HE3aBUCUMbIX XapaKTepUCTUuK:
Bblaepxxka 6onee 1 ¢, ot ycraBku, % +3
BblAepXKa MeHee 1 ¢, MC +25
NS 3aBUCUMMBIX XapaKTepUCTUK, OT YCTaBku, % +7
13 KoadhdumumeHT Bo3BpaTa 0,92 — 0,95

1.2.5 3awmTa ot 06pbiBa ¢asbl nuTatoLero dunaepa (30P)
1.2.5.1 300 peanusyeTcs METOOM pacyeTa COOTHOLLEHMS TOKOB 06paTHOM nocneaoBaTenbHOCTU I, U
NpsIMOM MOCNeA0BaTENbHOCTU [;, paccyMTaHHbIX No popMynam:

120 —j120
:IA+IB-e +1.-e

9
3 (9)

1

—j120 7120
=1A+13-e +1.-e
3

Mpn OTCYTCTBUM M3MEPUTENBHOrO TpaHcdopMaTopa Toka B ase B, [z paccuntbiBaetcs no dopmyne (1).

B HopmManbHOM pexume paboTbl COoTHOLIEHWE [/T; 6NN3KOo K Hy”to, Toraa Kak npu obpbiBe oaHoW U3 a3
COOTHOLLEHNE CTAHOBUTCS BIM3KMM K eanHuLE.

1.2.5.2 VMMeeTcs BO3MOXHOCTb 3a/laHNs YCTaBKOW NpAMOro unm obpaTHoro yepenoBaHus ¢as (npu ob-
paTHOM yepenoBaHun a3 Toku a3z B n C B popmynax (9) n (10) MeHsIoTCA Mectamm).

1.2.5.3 ®yHkumsa 300 mMoxeT paboTaTb Ha OTK/IIOYEHME UM TOMBKO Ha CUFHANU3aUMIO.

I (10)
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1.2.5.4 300 uMeeT He3aBUCUMYIO BblAEPXKKY BPEMEHM.
1.2.5.5 MapameTpbl 30 npuBeaeHsl B Tabnumue 6.

Tabnuua 6
HanmeHoBaHWe napameTpa 3HayeHue

1  [Ovana3oH yCTaBOK MO COOTHOLWEHWO 15/1; 0,10—1,00
2 [IMCKpETHOCTb YCTaBOK MO COOTHOWEHWIO 15/1; 0,01
3  MuHMManbHOEe 3Ha4YeHue Toka f;, Npu KOTOPOM NPOM3BOAUTCS pacyeT COOTHOLWEHUS, A 0,20
4  [lManas3oH YCTaBOK MO BPEMEHW, C 0,20 — 99,00
5  [OWCKpeTHOCTb YCTaBOK MO BPEMEHM, C 0,01
6  OcHOBHasi NOrpeLwHoOCTb, OT YCTaBoK, %

Mo COOTHOLLEHWNIO /1, +10

no BpeMeHn +3
7  KoadduumeHT BO3BpaTa 0,95

1.2.6 3awmTa MUHMManbHOro HanpsxeHus (3MH).

1.2.6.1 3awwuTa MMHMMaNbHOMO HampskeHWUsl cpabaTbiBaeT NpW MOHMKEHUM CPa3y BCEX TPeX JIMHEMHbIX
HanpsXEHWI HWDKE Nopora, 3a4aBaeMoro YCTaBkon Usyp.

1.2.6.2 3MH MOXeT 6bITb OTK/IIOUEHA YCTaBKON «PyHKUMS 3MH»,

1.2.6.5 3MH nMeeT 0AHOCTYNEHYATYIO HE3ABUCUMYIO XapaKTEPUCTUKY C OAHOW BbIAEPXKKOM BPEMEHMW.

1.2.6.7 NMapameTtpbl 3MH npuBeaeHsl B Tabnuue 7.

Tabnvua 7
HanmeHoBaHve napameTpa 3HayeHune
1 [nanas3oH yCcTaBoK MO HanpskeHuto cpabatbiBaHus Usyy, B 5,0 -99,9
2 [ONCKpeTHOCTb YCTaBOK MO Hanpsxexuio, B 0,1
3 [nana3oH ycTaBoK Mo BpeMeHu cpabaTbiBaHus, C 0,20 — 99,99
4 [NCKPEeTHOCTb YCTaBOK MO BpeMeHM, C 0,01
5 OCHOBHas NOrpeLwHoCTb, OT YCTaBoK, %
Mo HaMnpsXeHuIo 5
no BpeMeHu +3
6 KoachdmumeHT Bo3BpaTa 1,06

1.2.7 3awmTa oT noBbiweHns HanpsbkeHns (3MH)

1.2.7.1 3awumTa OT NOBbIEHNS HAMPsXXeHNs cpabaTbliBAeT NpU NOBbILWEHUM XOTS 6bl OAHOIO U3 Tpex nu-
HeMHbIX Hanps>XeHWI Bbille Nopora, 3a4aBaeMoro YCTaBkon Usmu.

1.2.7.2 3IMH MoXeT 6bITb OTK/IIOYEHa YCTaBKON «DyHKUMS 3MH».

1.2.7.3 3IMH uMeeT 0AHOCTYNEHYATYIO HE3ABUCUMYHO XapaKTEPUCTMKY C OAHOW BbIAEPXKKOW BPEMEHW.

1.2.7.4 NMapameTpsbl 3IMH npuBeaeHsbl B Tabnuue 8.

1.2.7.5 3MH MOXeT AeiCTBOBaTb Ha OTKIOYEHME WM CUTHANM3aUMIo, YTO 3ajaeTca ycTaBkon «[ew-
ctBue 3MH».

1.2.7.6 ®yHkumio AMNB nocne oTkiodeHuss oT 3MH MoxHO BBeCTU ycTaBkol «AlB» B rpynne ycTaBok
3MH. Mpu BKtOYEHHOW ycTaBke «AlB» nocne oTkatoueHust oT 3MH npy CHUXKEHUM MaKCUMANIbHOrO M3 NIMHEMHbBIX
HanpsKEHWUN HMKE 3HAYEHUs1 YCTaBKU Uy MPOMCXOANUT aBTOMaTUYECKOE MOBTOPHOE BK/OUYEHME BbIK/IOYaTENS.
Bblaepxxka BpeMeHM rpu 3TOM COOTBETCTBYET YCTaBKe 74/

Tabnuua 8
HanMeHoBaHWe napameTpa 3HayeHue

1 [vanasoH YCTaBOK MO JIMHEMHOMY HaNPSHXKEHWO Usqy, B: 60,0 — 120,0
2 [vanasoH yCcTaBOK MO IMHENHOMY HanpskeHuto Uyqs B: 60,0 —120,0
3  [MCKpETHOCTb YCTaBOK MO JIMHEMHOMY HanpsiXeHuto, B: 0,1
4  [IManasoH YyCTaBOK NO BpeMeHn 73y, C 1 — 9999
5 [ranasoH YCTaBOK MO BPeMEHU 7,5 C 1 —9999
6  [MCKpeTHOCTb YCTaBOK MO BPEMEHW, C 1
7  OcHOBHas NMorpeLwHoCTb, OT YCTaBoK, %

Mo Hanps>XeHuto +5

no BpeMeHu +3
8 KoadduumeHT Bo3BpaTa N0 HaNpsHKeHNIO 0,97 — 0,98
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1.2.8 AsTOMaTuKa ynpasneHus BbikntovaTenem (AYB)

1.2.8.1 KpoMe OTK/IIOUEHMS] U BKIOYEHUS BbIKNOYaTeNs npu cpabaTbiBaHUM BHYTPEHHUX (DYHKUMIA 3a-
WWTbl M aBTOMaTUKM YCTPOMCTBO 06EeCrneyYMBaeT AWCTAHUMOHHOE YMpaBfieHNEe BbliktouaTeneM. AUCTaHUMOHHOE
yrnpaBfieHe OCYLLEeCTBNAETCA KOMaHAaMW, MOCTynalowWwmMMn No ANUCKPETHLIM BXOA4aM, a TakXKe Mo JIMHWUU CBS3MN.
BO3MOXHOCTb YNpaBfieHUsi BbIKOYATENEM MO JIMHUM CBS3N MOXET 6blTb BBEAEHa WKW BblBEAEHA C MOMOLLbLIO
ycTtasku «TY no JIC».

1.2.8.2 nd KOMaHAHOro ynpasBfeHus npeaycMOTpeHbl 5 AMCKPEeTHbIX BXOAOB: «PaspelieHne TY»,
«OTKN. OT TY», «OTKN. OT KtoYa», «Bkn. oT TY» n «BK/. OT Ka4a».

Pexxum paboTbl Bxoaa «PaspelueHne TY» onpeaensietcst yctaBkon (cM. n.1.4.5.6).

1.2.8.3 YcTpoiicTBo 06ecneumBaeT 6I0KMPOBKY OT MHOIMOKPATHOMO BKJIHOYEHUS BbiKtodaTens (OT «npbi-
raHvs»). Mpu dopMmMpoBaHUM KOMaHabl «OTK1.» YCTPONCTBO HnoKUpyeT ntobble KOMaHAbl Ha BKIIKOUEHKE.

1.2.8.4 BbInonHeHne koMaHabl «OTK/.» KOHTPOAMPYETCS MO BXOAHOMY curHany «Bxog PIMNO», a koMaHAbl
«Bkn.» — no curHany «Bxog Pr1B».

1.2.8.5 [lna npepoTeBpalleHnss BbiIXoAa W3 CTPOS KOHTAKTOB pene, YNnpasnsioWwuX BbIKIOYaTeneM
(«OTKN.» M «Bkn.»), Npu OTKase BbIK/OYATENS, 3TU pene YAEPXKMBAOTCA BO BKIIOYEHHOM COCTOSIHUM [0
BbIMOSIHEHUS] KOMaHAbI (MO KOHTPOJTKO COCTOSIHMS curHanoB «Bxopa PMO» u «Bxog PMB») unu Ao HaXaTus KHOMKK
«C6poc» nocne NpUHYAMTENBHOro obecToumBaHmns Lenen «OTKN.» Unn «Bk.».

1.2.8.6 1N UCKOYEHNS CUTyauMu <OMpPOKMAbIBAHWS» BbIKNOYaTeNs NPU paHHEM CbeMEe CUrHana
«BKkn.», UTO XapakTepHO ANs HEKOTOPbIX BWAOB MacCNsiHbIX BbIK/OUATENEN, NpeayCMOTPEHa [AOMOSHUTESbHas
3a/lepXKKa CHSTUS 3TOr0 CMrHana, 3ajaBaemMast YCTaBkon 7z

1.2.8.7 B cny4yae npuMeHeHust AOMNOSTHUTENBbHbIX NMPOMEXYTOUHBIX pene no curHanam «Bkn.» n «OTkn.» ¢
Luenbio MNpefoTBpalleHns BbIXOAA@ M3 CTPOS KaTylleK OTKMOYEHUS WMAW BKIIOYEHMS MOXHO 33[aTb pexuMm
OrpaHUyeHns AUTENIbHOCTU 3TUX KOMaHA C MOMOWbIo YCTaBoK «OrpaHuyeHve BKIOYEHUS» U «OrpaHuyeHune
OTK/tOYeHns». Ecnn nocne Bblgaum KomaHabl «Bki.» noateBepxaeHne no curHany «Bxoa PMB» He 6yper
MOSTlyYEHO, TOrAa MO MCTEUYEHUWM BPEMEHMW YCTaBKW Tpir max NMPOM3OMAET CbeM CUIHana C BbIXOAHOMO pese C
BblJayel HeMCnpaBHOCTM «3afepXxka BK/OYEHUS» Ha MWHAMKATOPE, BKIIIOYEHWEM cBeToamona «BHewwHss
HencnpaBHOCTb» U cpabaTbiBaHveM pene «CurHanmsaums». AHanornyHo, ecnm nocne Bbldavm KomaHabl «OTK.»
noaTeepxxaeHne no curHany «Bxop PrO» He 6ypeT nonyyeHo, Toraa Mo UCTEYEHUWN BPEMEHW YCTaBKWU Torkr max
MpOM30MAET CbEM CUrHasa C BbIXOAHOIO pesie C BblAayei HeMCnpaBHOCTU «3afep)kKa OTKIOYEHUS» Ha MHAMKA-
TOpe, BKIIOUEHNEM CBETOANOAA «BHeLWHAs HemcnpaBHOCTb» M cpabaTbiBaHMeM pene «CurHanusaums».

BHUMAHUE! MnynbcHbIN pexuM (orpaHuYeHne AnnTeNbHOCTU CUIHaNoB) paboTbl BbIXOAHbLIX ynpaBns-
oKX pene MOXHO ucnonb3osaTe TOJIBKO npu HanMummM npoMeXXyTOUHbIX pene B Lensax yrnpasieHns BblKoya-
Tensl, Tak Kak COBCTBEHHbIE BLIXOAHbLIE pene YCTPOMCTBa He CNocobHbI paspbiBaTb MOCTOSIHHBIA TOK cBbiwe 0,5 A
npu HanpskeHnn 220 B.

1.2.8.8 lMpu aBapuviHOM OTKJIIOYEHWM BbikStoUaTens (nocne cpabaTbiBaHWUS 3alWMThl UM NMPU HECAHKLUMO-
HWPOBAHHOM OTKIOYEHUN') AN TOro, YTOBbI BKIKOUMTL BbIK/OYaTENb, HEOBXOANMO €r0 «CKBMTMPOBaTb», TO
€CTb BblAaTb KOMaHAYy Ha OTKJIOYEHME OT KJtoua, TY Wan nnHuM cBa3n. HeckBUTMPOBaHHOE aBapuiMHOE OTKoYe-
HME MHAWMLMPYETCS MUraHueM cBeToamoda «PrO» n yaepxuBaHueM pene «ABapuiHOe OTKoYeHue». Heobxo-
[AMMOCTb KBUTUPOBaHWS NPU AUCTaHLMOHHOM YNpaBfieHUN TEPMUHAJIOM 3aAaeTca ycTaBkon «KBUTUpoBaHue TY».
Mpwv ynpaBneHun OT Ko4a KBUTUPOBaHME 0653aTesbHO.

1.2.8.9 ®yHKUMIO ynpaBneHUs BbIKHOYATENIEM MOXHO BbIBECTM M3 paboTbl MyTeM nepeBoAa YCTaBKM
«YnpaBneHvne» B nosioxkeHne «OTKJI». B 3ToM c/iyyae YCTPOWCTBO He hOpMUpYET KOMaHAy Ha BKJIOYEHMe
BbIK/IOYATENSl U HE KOHTPOJSIMPYET COCTOSIHWE Lienei YnpaBieHns BblK/TlOYaTeNEM.

Mpw BbIBEAEHHOW (PYHKUMW YNpPaBeHUsl BbIK/HOYATENIEM PEKOMEHAYETCS MCMOJIb30BaTb MMMYMbCHLIN pe-
XuM paboTbl BbIxogHOro pene «OTkM.». B NpOTWMBHOM cryyae crneayeT UMETb B BMAY, YTO OTNyCKaHue pene
«OTKN.» 6ygeT npoucxoauTb NMB0 Mpwu NosiBNEeHUM curHana Ha exoge «Bxoa PMO», nubo mpu nocTynneHum
curHana «Cbpoc» (0T KHOMKKM, OT BX0OAa WM OT JIMHUK CBSI3N).

1.2.8.10 [nsa anerasoBbiX BblK/OYATENEN B YCTPOWUCTBE MPeAyCMOTPEHa BO3MOXHOCTb MOSHON 670KK-
pOBKM ynpaBfeHns (3anpeT BKIOYEHUS U OTKIIIOYEHUS BblKtoyaTens) npy CHWXEeHUW AaBneHus snerasa. [ns
3TOro HeobxoAMMO 3aaaTb OAHOMY U3 NPOrpaMMUPYEMbIX BXOA0B dyHKLUMIO «BroknMpoBka ynpasneHus» 1 nogatb
Ha 3TOT BXOA, CUrHas OT AaTyuka AaBfieHWUs anerasa.

1.2.8.11 TMpu HannuuMn BTOPOro 3MEKTPOMarHUTa OTK/OYEHNS HEOBX0AMMO BKOUUTL YCTaBky «3MO2»,
3a4aTb AN OQHOrO M3 MporpaMMMpyeMbiX BXoAoB (YHKUMO «PrB2» u nogknounTb 3TOT BXO4 K BTOPOMY
3NEKTPOMarH1Ty OTK/IIOUEHMS.

1.2.8.12 Bxoa «AsTtomaT LLUM» ans BbikAOYaTENEN C NPYXUHHBIM MPUBOAOM MpeAHa3HayeH Ansl CUrHa-
iM3auMn NpOrnajaHus HarnpsHXKeHWs Ha LWWMHAX NUTaHMS 3aBoAa MNPY>XWH C MOMOLLLIO KOHTPOSS COCTOSIHUS

! HecaHKLMOHMPOBaHHOE OTK/TIOUEHUE onpeaenseTcs no dakTy NosiBNeHns curHana Ha exoge PO, ecnu
nepea 3TuM He cpabatbiBano pene «OTkn.»
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aBToMaTu4eckoro BbikatouaTens ABLUM. IToT e Bxoa MoXeT ObiTb MCMNONb30BaH AN KOHTPOS FOTOBHOCTM
6/10ka ynpaBfeHns BbIKIOYaTENIEM.

Jlornka paboTbl 4aHHOIO BXOAa W3MEHSIETCS C MOMOLLbK ycTaBku «Bxoag ABLUM». 3Ta ycraBka MoOXeT
MMETb OJHO M3 YeTbIPEX 3HayeHui: «H3 aBT.», «HP aBT.», «He rotoB», «[0TOB».

Jlornyeckast cxema npuBeaeHa Ha pucyHke N.3.

Tabnuua 9 — fevictBue Bxofa «ATtomata LUM» Ha normky paboThl YCTPOWUCTBA
3HayeHune ycTaBku JevictBne

H3 aBT. Mpv nosBneHun curHana Ha Bxoae 6e3 BblAEpXXKN BpeMeHn hrKCUMpyeTcs Hencnpas-
HocTb «ABToMarT LLUM», cpabaTbiBaeT NpeaynpeavTenbHas curHanmsaums n 6nokmpyer-
Csl BKIKOYEHME BbIKKYaTens
HP aBT. Mpv nponagaHum curHana Ha Bxoae 6e3 BblaepXXKn BpeMeHn hrKCnpyeTcs Hencnpas-
HocTb «ABToMarT LLM», cpabaTbiBaeT NnpeaynpeanTenbHas curHanmsaums n 6nokmpyer-
Csl BKIKOYEHME BbIKKYaTens
He rotos Mpu nosBneHun curHana Ha Bxoae 6e3 BblAepXKN BpeMeHn 610KNpyeTCs BKIIOYEHNE
BbIK/TIOYATESIS, U Yepe3 BPeMS, 3aiaHHOE YCTaBKOW « Trorosmaxc®, DUKCMpYeETCS
HeucnpaBHOCTb «[TpuBoA He roToB», cpabaTbiBaeT NpeaynpeanTesibHas CMrHannauus
loToB Mpu nponagaHum curHana Ha Bxoae 6e3 BblAepXXKN BpeMeHn 610KUpYeTCs BKIOUYEHUE
BbIK/IIOYATESIS, U Yepe3 BPeMS, 3aiaHHOE YCTaBKOW « Trorosmaxc®, DUKCMpYeETCS
HeMcnpaBHOCTb «IpuBOA He roTOB», cpabaTbiBaeT nNpeaynpeanTesibHas CurHaansaums

1.2.8.13 B ycTpoWiCTBE peanusoBaH YUYET pacxofla Pecypca BbIKOYaTENS MO MEXAHWUECKOW U MO KOMMY-
TALUMOHHOW CTOWKOCTU B cooTBeTcTBUM ¢ TOCT P 52656-2006. BbiuMcneHue pacxofa pecypca BbikouaTens no
KOMMYTaLLMOHHOVI CTOMKOCTU OCYLLUECTB/IAETCA NYyTEM CpaBHEHMA NEPBUYHOINO 3HAYE€HMA MaKCUMallbHOIoO W3
Cba3HbIX TOKOB 1 HOMUHA/IbHOIo NEPBUYHOIO TOKa OTK/IKOYEHUA BbIKTIOYATENA, 3aaBa€EMOro YCTaBKOVI fg HOM-

1.2.9 Pe3epBupoBaHune npu oTkase Bbiknoyatens (YPOB)

1.2.9.1 BbIxogHoit curHan «YPOB» dopMupyeTcs npu cpabaTtbiBaHWM TOKOBbIX 3aLUMT YCTPOWCTBA UK MO
BXOAAM BHELUHMX 3aLMT Nocne 3afepXKn Ha BpeMsl YCTaBKN 7ypps. CUrHan «YPOB» CHMMAETCS MOC/e CHUXEHUS
TOKa HUXEe 3HAYeHUs lyppp. ECIM BbIKIOYATENb HOPMASIbHO OTKIIOUWMACS, TO curHan «YPOB» He ¢opMupyeTcs.
Bblaepxkka BpeMeHU 7yppgs OTCUMTBIBAETCA OT MOMEHTa MOAayu CUrHasna Ha BbIXOAHble pene «OTK.».

1.2.9.2. BxoaHOI AWUCKPETHbIN curHan «Bxoa YPOB» noaknaoyaeTcst K YCTPOWCTBaM 3allWTbl, YCTaHOB-
NEHHBIM Ha <HWXKECTOSILUMX» MNPUCOEAUHEHUSIX, U Bbi3blBaeT HEMEANEHHOEe OTKAYeHue BblkovaTens. Beuay
BbICOKOW OTBETCTBEHHOCTU /11 CTPAXOBKM OT JIOXHbIX CpabaTbiBaHUM MCMOSb3YETCS AOMOSHUTENbLHBIA KOHTPOSIb
Nno ToKy. TakuMm 06pa3oM, OTK/OUEHME BbIK/IOUATENS NPOU30MAET TOSIbKO NMPU NMOCTYN/EHUM Ha BXOA YCTPOMCTBA
AVCKpeTHOro curHana «Bxog YPOB» M HanuuuMm TOKa, NpPEBbILAOWEro CaMy YyBCTBUTENbHYIO (M3 paboTaroLymx
Ha OTK/II0YEHNE) ycTaBky MT3.

Hanunuwne curHana Ha Bxoge npu oTCyTCTBMM ToKa Yepe3 10 c Bbi3biBaeT cpabaTbiBaHMe npeaynpeanTenb-
HOM CMrHanM3aumm ¢ 0TobpaXKEHNEM HEMCNPABHOCTM Ha UHAUKATOPE.

1.2.10 Norunyeckas 3awmTa wuH (JI3L)

1.2.10.1 Jlornueckas 3almTa peannsyeTcs C MOMOLLbIO YCTPOMUCTBA, CTOSILErO Ha BBOAHOM BbIK/OUaTe-
ne, YCTPOMCTBA 3aliMTbl HA CEKUMOHHOM BbIK/OYATENE W FPYMMbl YCTPOMCTB, CTOSIUMX Ha BbIK/OYATENSX
npucoeanHeHnin. ®yHkums 3L peanusyeT 6bICTpOE OTKOYEHME BBOAHOMO M/WMAM CEKLMOHHOMO BbIK/OYATENS
NpU BO3HUKHOBEHUW MOBPEXAEHWS Ha LUMHAX METOAOM «OT NPOTMBHOro», TO eCTb K3 Ha LwunHax dukcupyeTcs
npy HaNMYMM aBapURHOMO TOKA Ha BBOZE MpW OTCYTCTBMM MyCKa 3allWT, YCTAaHOBSIEHHbIX HA BCEX MPUCOEAVNHEHW-
aX.

1.2.10.2 B kauyecTBe BbIXOAHOr0 curHana ans 6nokmpoBku ctynexun JI3L ncnonb3yercs BbIXOAHOM KOH-
TakT «[lyck MT3».

1.2.10.3 PeanuzoBaHa BO3MOXHOCTb Bblbopa AByx cxeM JI3LW — ¢ nocnegosaTenbHbIM WM Napannenb-
HbIM COeAMHEHMEM BbIXOAHbIX CUrHANOB (UAEPHbIX 3aWMUT. ITO AOCTUrAETCS WCNOMb30BaHUEM MEPEKNAHOro
KoHTakTa pene «Iyck MT3» 1 3agaHVMeM COOTBETCTBYHOLLEN YCTaBKU B BbILUECTOSLLMX 3aLLUTaX.

1.2.10.4 PekoMeHayeTCs UCNONb30BaTh NocnenoBaTesibHyto cxemy JI3LLU BBUAY AEMCTBEHHOIO KOHTPOIS
ee LeNOCTHOCTU CUCTEMON AMArHOCTUKK YCTPOMCTBaMM.

1.2.10.5 Mpumepbl peanusaumm obenx cxem JI3LL npueeaeHbl Ha pucyHkax 4.6 n 4.7.

1.2.11 OnpepeneHuve MecTa NoBpeXaeHus

1.2.11.1 OnpegeneHve MecTa MOBpPeXAEHUS NPOU3BOAUTCA TOSIbBKO MpU OTKAKOYEHUM BbIKOYaTens oT
cobCTBEHHBbIX MT3.

1.2.11.2 [na pacyeTa paccTosHUS A0 MecTa ABYyXdasHbiX M TpexdasHbiX K3 Mcnonb3ytoTcs ycTaBku no
YAEenbHbIM AaKTUBHOMY W PEAKTMBHOMY COMPOTUBEHUAM NMHMKU. B pacyeTHbiX ¢opMynax Takke y4yacTBYHOT
azHble TOKM 1 HaMNpsHKEHUS], U3MEPEHHbIE B MOMEHT NOAAYM KOMaHAbl Ha OTK/IIOYEHME.
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1.2.11.3 PacuyeTHble hopMybl CripaBeavBbl AN MeTanmdeckux K3, nosToMy npu Haavuum nepexoaHo-
ro COMpOTUBIEHNS UK Ayrn B MecTe K3 BO3MOXHa MHAMKALMSA 60/bLIErO PACCTOSAHUS, HEXENU UCTUHHOE.

1.2.12 AsTOMaTMuyeckoe NOBTOpHOe BktoyeHme (AlB)

1.2.12.1 YcTpoictBo uMeeT (YHKLUMIO OAHOKPATHOMO WM ABYKPATHOro aBTOMATMYECKOrO MOBTOPHOMO
BK/ItoYeHusl. Hannume AMB, a Takxke KOMMYECTBO LIMKIIOB 33Ji@eTcs yCTaBKoOM. Takxe yCTaBKaMu onpefensiercs
BpPEMS BblAEPXKKN NMEPBOro U BTOPOro LIMKIIOB.

1.2.12.2 Bpems BoccTaHoBneHns AMNB coctaBnseT 120 ¢ (2 MUHYTBI). B criyuyae aBapuiiHOTO OTK/IOUYEHUS
B nepeble 30 C Mocfie KOMaHAHOIO BKJIOYEHWUS BblktovaTens nuHum dyHkums AMNB 6yaet 3abnokupoBaHa
(6nokunposka AlB npu onpobosBaHuK).

1.2.12.3 AMNB MoXeT 6biTb BbIBEAEHO C MOMOLLbIO KHOMKKU «AlB» Ha nepeaHen naHenu ycTpoucTea, a
TaKXkKe Mo BHELUHEMY curHany (Ans 3Toro HeobxoAuMMO 3aAaTh COOTBETCTBYHOLLYIO DYHKLMIO OAHOMY M3 Mporpam-
MUPYeMbIX BXOAOB). BNoKMpoBKa BHELWHMM CUrHAJIOM BO3MOXHA «MO YPOBHIO» (TOMBbKO MPW HaNMuMM CUrHana)
UK «no poHTY» (AaXke Nocne CHATUS curHana). Bua 610oKMpoBKY onpeaensieTcs ycraBkon «®ukc. 6510k, AMNB».

1.2.12.4 NMpw oTkno4eHHON ycTaBke «AlMB» cBeToanon «bnoknpoBka AlMNB» aBTOMaTUYECKK BbIK/IIOYAET-
csl.

1.2.12.5 C nomolLLbl0 COOTBETCTBYIOLMX YCTAaBOK MOXHO pa3pelmnTb uimn 3abnokupoaTb nyck AlB npu
cpabaTblBaHMW OTAENbHbLIX BUAOB WK CTYNEHEW 3aLUMThl, BKJItOYasi HECAHKLMOHMPOBAHHOE (CaMOMpOU3BO/IbHOE)
oTk/oYeHne. AMNB Bceraa 6110KMpYeTCs NPU OTKNIOYEHUM OT AYrOBOW 3aliMTbl, OT Fa30BOW 3awwuThl, oT MT3-4, a
TaKke npu cpabatbiBaHun YPOB.

1.2.13 [yroas 3awwuTa

1.2.13.1. dyroBas 3aluMTa BbINOSHAETCA NoAaqelt CUrHana Ha AUCKPETHBIN Bxoa «[yroBas 3awwmTta». [Ans
YBENIMYEHUST HAAEXKHOCTU WM OTCTPOMKM OT JIOXKHbIX CpabaTbiBaHM MOXeT 6biTb BBEAEH AOMOMHUTESNbHbIN
KOHTPOJIb MO TOKY C NMOMOLLbIO YCTaBKW.

1.2.13.2. B cniyyae 3agaHus pexuma «C KOHTPOJIEM MO TOKy» ANS OTK/OYEHMS BbikoyaTtens 6yaer
HeobXx0AMMO HanMuMe CUrHana Ha Bxoge «[lyroBas 3almTa», a TakKe MpPeBblEHWE BXOAHbIM TOKOM 3HAYeHMUs
3aflaHHOW YCTaBKMW. B cnydyae 3afaHusi pexnMa «C KOHTPOJIEM MO TOKY» MpWU OTCYTCTBMMU TOKa MPUXO CUrHana Ha
Bxoa «[yroBasi 3awmTta» uepe3 0,25 C BbI3OBET CUMIHA/IM3aLUMIO HEMCNPABHOCTM LEMel AyroBoW 3aluTbl C
COOTBETCTBYIOLLEN MHAMKAUMEA Ha 3KkpaHe aucnnes. Mocne 3Toro AeMCTBME AYrOBOM 3aliMTbl Ha OTK/OUYEHME
3anpeLLaeTca A0 CHATUS CUMrHana co BXoAa.

1.2.13.3. [Ina KOHTPONS MO TOKY OT TEpMWHAana, YCTaHOBMEHHOro Ha BBOAHOM BblK/loUaTene, MOXHO UC-
nofb3oBaTb OAMH W3 BXOAOB C MporpaMMupyemMon (yHKumenh. Takon pexunM paboTbl MO3BOSSIET CEIEKTUBHO
OTK/IOYaTh AYroBble NMOBPEXAEHUS B SUEMKE Ha ydacTKe Mexay Bbikatovatenem u TT. Mpu Mcnonb3oBaHUM 3TOro
BX0Aa ycTaBka «KOHTPOb NO TOKy» A0/mkHa BbiTb OTKAOYeHa. BapuaHT cxeMbl npueBeaeH Ha pucyHke [.10.

1.2.14 ABTOMaTMuyeckas YacToTHasl pa3rpy3ka (AYP)
1.2.14.1 ®OyHkumm AYP n YATIB MoryT 6bITb peannsoBaHbl O4HUM U3 CNeayoLWwmMxX cnocobos:
—  aByxcryneHdatas AYP n YATIB OT BCTPOEHHOIro M3MepUTENbHOMO OpraHa 4acToThl;
—  ucnonHeHune koMaHa AYP 1 YAIB, nocTynatolmx oT BHELLIHErO YCTPONCTBa.
1.2.14.2 Pabota dyHkumii A4P 1 YATB OT BCTPOEHHOIO U3MEPUTENBHOrO OpraHa YacToTbl.
1.2.14.2.1 Ana paboTbl B 3TOM pexuMme HeobxoauMMo nepeBecTn yCTaBKy «DyHKUMS» B rpynne yCTaBoK
«AYP/YAIMB» B nonoxeHune «N3MEP».
1.2.14.2.2 B ycTpoiicTBe peannsoBaHbl aABe cTyneHun AYP: AYP-1 n AYP-2, a Takke YAIB.
1.2.14.2.3 YCTpOWCTBO MMEET HE3ABUCUMO perynnpyemble yCTaBku cpabaTbiBaHMS MO YacToTe:
—  AYP-1-o0145po 51 ly;
—  AYP-2 -0145 g0 51 I'y;
—  YAMNB-o0145 g0 51 I'u.
[nckpeTHOCTb yCTaHoBKM YacToTbl — 0,01 u.
1.2.14.2.4 Pa3HuUa Mexay 4acToToil cpabaTblBaHMsi M BO3BpaTa MyCKOBLIX opraHoB coctaBnsieT 0,1 My
ans Bcex ctyneHein AYP n YAMB. CtyneHb AYP-2 MMeEeT AOMNONHUTENbHYIO YCTaBKY ANS 3aAaHusl pa3Hoca YacToThl
cpabaTtbiBaHMs 1 BO3BpaTa CBOEro NMyCKOBOro opraHa B gvana3oHe ot 0,05 go 0,60 I'u.
1.2.14.2.5 YcrtaBku rno BpemMeHn AYP-1 n AYP-2 perynupyetca AUCKpeTHO C waroM yepes 0,01 ¢ B npe-
fenax 0,10 — 99,99 c. YcraBka no BpemMeHu cpabatbiBaHus YATB perynunpyetcs AuckpeTHo ¢ warom yepes 0,01 ¢
B npenenax 0,20 — 300,00 ¢
Bpems cpabaTtbiBaHUS Npy 3TOM MOXET OTMYATLCSA OT YCTaBku He 6onee, yeMm:
— pnaycraBok go 5 ¢ — 0,1 ¢c;
—  [Nns ycTtaBok bonee 5 ¢ — +2%.
1.2.14.2.6 HanpsixeHne cpabaTbiBaHUS OpraHoB, paspellatowmx cpabaToiBaHme AYP n YATMB npu npe-
BbILUEHUM 3HAYEHWS 3aflaHHOW YCTaBKM BCEMMW TPEMS JIMHEMHBIMU HaMPSHKEHUSMW, PEryIMpyeTcs C AUCKPETHO-
ctoto 0,1 B B npegenax ot 20,0 o 99,9 B. KoadduumneHT Bo3BpaTa — nopsiaka 0,99.
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1.2.14.2.7 W3MeHeHWe 3Ha4YeHUI YacToTbl cpabaTtbiBaHns AYP 1 YATB npu M3MeHeHUU U3MEPUTENBHOMO
HanpsbkeHnns ot 20 o 130 B n HOMMHaNbLHOM HanpsXeHMn NuTaHust — He 6onee +0,05 My,

1.2.14.2.8 WckntouaeTcs no)Hoe cpabaTbiBaHME YCTPOMCTBA NPU CHUXXEHUWM U3MEPUTENBHOMO Hanpsixe-
HUs Huxe 20 B.

1.2.14.2.9 Wcknio4yaeTca noxHoe cpabatbiBaHne AYP 1 YAMB ycTpoicTBa npu UCYE3HOBEHWUM U MOCTe-
AYIOLEM MOSIBMIEHWMMN NUTAIOLErO UK (1) U3MEPUTENBHOMO HamnpsXKEHWS NMPU YacToTe, OT/IMYAIOLLENCS OT YCTaBKM
Ha 0,1 'u n 6onee.

1.2.14.2.10 YCTpoOMCTBO COAEPXUT OpraH OMNpPeAeNeHnsi CKOPOCTU CHWDKEHMSI YaCTOTbl, MO3BOMAIOLIMIM
npu HeobxoanmocTun 3abnoknpoBaTtb No Bblbopy Ntobyto ctyneHb AYP.

1.2.14.3 Pab6ota dyHkumit AYP 1 YAMB B pexxMme UCMONHEHUSI KOMaH OT BHELLHEro YCTPOWCTBa.

‘ Bxon AYP
t
‘ \ OTKJ1. OT YCTPOMCTBA 3aLUmThbI
t
Bxon YAIB
t
TyanB
Bkn. OT yCTpOMCTBa 3alwuThl
t
— CocTosiHMe BbIKNlOYaTens
Bkn Bkn.
OTkn.
t
a) MpuHumn paboTtbl AYP 1 YANMB npu «BHewHeM pexume YATB»
J Bxog AYP
t
‘ \ OTK/1. OT YCTPOWCTBA 3alLUMThbI
t
TyAnB
Bkn. oT ycTponcTBa 3aWwunThbl
t
— CocTosiHue BbIKIOYaTens
Bkn, Bkn.
OTkn.
t

6) MpuHumn pabotbl AYP 1 YATB npu «BHYTPEHHEM pexxnme YATB»
PucyHok 2 — MpuHumn paboTsl ycTpoicTBa no Bxoaam AYP 1 YANMB
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1.2.14.3.1 [nsa paboTbl B 3TOM pexunMe HeObXoAMMO nepeBecTy YCTaBKy «DyHKUMS» B rpynne yCcraBoK
«AYP/YAIB» B nonoxxeHune «BXOO».

1.2.14.3.2 CwvrHanbl OT BHELLUHErO YCTPOCTBa NOCTYNAIOT Ha BXoabl «Bxog AYP» n «Bxog YAMB».

1.2.14.3.3 YcTpoWCTBO MOXET paboTaTbh B ABYX pexmmax Bxofa YAMNB — «BHYTPEHHEM» U «BHELUHEM>,
Mpn «BHewHem» YAIMB BkIoyeHWe nuMHUM nocne AYP npousoinaeT nocne nodaduM BHEWHEro CurHana Ha
JOVCKPETHbLIN BXxoa YANB, a Npu «BHYTPEHHEM» — MOC/e CHATUS curHana AYP.

1.2.14.3.4 [ns ucknoveHns 6GOMbLLOW Harpysku Ha aKKyMynsaToOpHyo 6aTtapeto npu OAHOBPEMEHHOM
BK/IOYEHMWN HECKONbKUX BbIKtoYaTenein ot YAMB nocne AYP B yCTpoNCTBE NpeaycCMOTPEHa BO3MOXHOCTb BBOAA
NpOrpaMMUPYEMOro BPEMEHW 3a[ePXXKM BKJIIOMEHUS nocne npuxoda curHana YAMB (cHaTtua curHana AYP — npu
«BHYTpeHHeM» YATB).

MosicHeHne npuHUMNa paboTbl ycTpoicTea no Bxoaam AYP 1 YAMB npuBeaeHo Ha puUcyHKe 2.

1.2.14.3.5 [ns yCTpOWCTB, UMEILLMX UCMOSTHEHME C NOoAAEPXKKOM npoTokona M3K61850, npeaycMoTpeHa
BO3MOXHOCTb npuemMa curHanos AYP n YAMB ¢ nomouibto GOOSE-coobLieHuni.

[ns npuema curHana AYP npegycmoTpeHo Bxogsuwee coobuweHmne GOOSE_3.

[nsa npuema curHana YAIMB npeaycMoTpeHo Bxogsuiee coobueHne GOOSE_4.

CoobuleHust n Bxoabl 0b6beanHeHbl no noruke «UJIN» 1n Ha HMX pacnpoCTPaHATCA TE XKE YCTaBKM, UYTO U
AN ONCKPETHBIX BXOAOB.

1.2.15 Bxoabl ¢ nporpaMmMupyemMoi dyHKumen

1.2.15.1 [na yBenuyeHusi BO3MOXHOCTEM YCTPOMCTBA B HEM WMEIOTCA NSATHAAUATb AOMOSHUTENbHbIX
JIMCKPETHBIX BXOA0B «Bxoa 1»...«Bxoa 15». CBOWCTBA KaXKA0Oro BXoAa 33JatoTCsl OTAE/IbHO C MOMOLLbIO YCTAaBOK B
COOTBETCTBYIOLUMX rPynnax.

1.2.15.2 Ha3HauyeHue Bxoaa 3a4aeTcs yCTaBkoM «®yHKUMS». BapuaHTbl 3agaHust hyHKLUMM BXxofa npvBe-
AeHbl B Tabnuue X.3.

1.2.15.3 [na Kaxxaoro BXoZla MOXET 6blTb 33/laH aKTUBHBIA YpOBEHb («1» — aKTUBHBLIM SIBMISIETCA Hanu-
ume HanpsKeHUs Ha Bxoae, «0» — akTUBHBIM SIBASIETCS OTCYTCTBME HanpshKeHus ).

1.2.15.4 Kaxnplii BXOS UMEET CBOIO BbIAEPXXKY BPEMEHW, KOTOpasi 3a4aeTCs YCTaBKOW «T, C».

1.2.15.5 TMpwu 3apaHHol yHKUMKM BXOAa «BHelHee OTKOYEHME» C MOMOLLLIO YCTaBOK MOXET 6bITb 3a-
[aHo AefCTBME AaHHOro BXoAa Ha nyck cxeMbl YPOB v Hanvume AMB nocne oTkatoueHus.

1.2.15.6 Mpw 3apaHHoOi dyHKUMM Bxoaa «KoMaHAHOe OTK/oYeHne» unm «KoMaHAaHOe BKIIOYEHUe» aei-
CTBME Ha OTKJIIOYEHME UMK BKIIIOYEHWE BLIKIIIOYAaTENs MPOU3BOAMTCSA HE3aBMCUMO OT COCTOSIHUS Bxoda «Pa3pe-
WweHune TY».

1.2.15.7 Mpwu 3agaHHoi yHKUMM BXofa «BHelHee oTktoUYeHue», «BHewWHWI curHan», «KomaHaHoe oT-
KtoyveHne» mnn «KomaHgHoe BKJIKOYeHMe» C MOMOLLbI0 YCTaBOK MOXET ObiTb 3ajaHO Ha3BaHWe Bxoda, 0Tobpa-
)KaeMoe Ha MHaMKaTope npu cpabaTbiBaHWM.

1.2.15.8 Kaxkablil BXOA MOXET AENCTBOBATb Ha 6IOKMPOBKY N060M M3 UMEIOLMXCS B YCTPOMUCTBE 3aLUMT.

Ecnu ans Bxoaa 3afiaH akTUBHbLIN YpoBeHb «1», TO HanMuMe curHana Ha Bxofe 6nokupyeT paboTy 3awu-
Tbl, OTCYTCTBME — pa3peLlaeT.

Ecnn ans Bxoaa 3aAaH akTUBHbBIM YpoBeHb «0», TO Ha/lMuMe CUMrHaia Ha BXOoAe pa3pellaeT paboTy 3awm-
Tbl, OTCYTCTBME — BNOKMpYET.

Mpu BBOAE YCTpoicTBa B paboTy HEO6XOAMMO BHMMATESIbHO OTHOCUTLCS K 3aAaHuio yHKLMM BXOAOB,
MOCKOMbKY «3abbiTble» M He MoAKIoYeHHble 6nokMpylowme BXoAbl C aKTMBHBIM HYNEBbIM YPOBHEM BbIBOAST
3aWmMTy U3 paboThbl.

Mpy Mcnonb3oBaHUM 6MOKUPYIOLWMX BXOAOB PEKOMEHAYETCS MOoAKYaTh OAMH W3 MpOrpaMMMpyeMbIX
CBETOAMOAOB K TOUKaM «bnokmpoBka XXXX» ang nHaukauum Hanmums 610KMpYLOLLEro curHana.

Mpn AENCTBUU HECKOJSIbKMX CUIHANoB Ha G/IOKMPOBKY OZIHOM M TOW XK€ 3alUUTbl UCMOJIb3YETCSl 3IEMEHT
«WJTN», TO eCTb NpY Hann4uMmn xoTs 6bl 0gHOrO 610KMPYIOLLErO CMrHanNa 3awmTa He cpaboTaer.

1.2.16 Bbibop Tekywiero Habopa ycTraBok

1.2.16.1 B ycTpoiicTBe uMeeTcs ABa Habopa yCTaBOK, B COCTaB KOTOPbIX BXOAST KakK CaMu yCTaBKW 3a-
WMT, TaK U NpOrpaMMHble NepekntoyaTeny, 3aaatolime pexxuMm paboTbl MYHKUMIA 3aWmMT 1 aBToMaTuku. Mpeay-
CMOTPEHa BO3MOXHOCTb «ropsiyei» CMeHbl YCTaBOK, YTO Mo3BonsieT 6onee rMbko afanTMpoBaTb 3aluThl K
N3MEHEHUIO PEXNMOB CETMU.

1.2.16.2 Bblbop TekyLlero (akTmBHOro) Habopa yctaBok (Habopa, 3HauYeHUsi YCTaBOK KOTOPOro B AaHHbI
MOMEHT MCMONb3YIOTCA) MPOM3BOAMTCS C MOMOLLBIO CMrHana, MOAaBaeMOro Ha AMCKPETHLIM BXOA4 YCTPOMCTBa
«Habop ycTaBok».

1.2.16.3 Homep akTuBHOro Habopa yCTaBOK MOXHO MPOKOHTPONMPOBATb Ha MHAMKATOpe YCTPOWCTBa B
MeHI0 «KOHTPO/Ib — AKTUBHbI HAabop YCTaBOK».

1.2.17 lporpamMMupyemsblie pene
1.2.17.1 [nsa yBenuueHusi yHUBEPCANbHOCTN YCTPOMUCTBA B HEM MpPeayCMOTPEHbI CreunasbHble nporpam-
MupyeMble notpebutenem pene («Pene 1»...«Pene 4»), KOTOpbIE MMEIOT BO3MOXHOCTb NMPOrpaMMHO NMOAKOYATb-
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CSt K OAHOW M3 60MbLIOr0 KOMIMYECTBA BHYTPEHHUX TOYeK (DYHKLMOHAMIbHONM NIOMMYECKOM CXeMbl yCTpoicTea. Mpu
3TOM MOXHO KaK MOSlyYnTb HOBblE pENENHbIE BbIXOAbl, TaK M MPOCTO Pa3MHOXWUTb KOSIMYECTBO BbIXOAHbIX
KOHTaKTOB Y& MMEIOLUXCS perne.
1.2.17.2 Bblbop TOUKM MOAKIHOYEHUS K (DYHKLMOHANbHOM JIOMMYECKON CXEME MpOrpaMMUpPYeEMOro pene
NpOM3BOANUTCS C MOMOLLIbIO YCTaBkKM «Touka». HeobxoanMo 3aaaTb HOMEP TOYKM B COOTBETCTBUM C Tabnuueli B.1.
Mpn 3TOM Ha 3KpaHe peaaKkTUpPOBAHMS YCTABKM aBTOMaTU4YeCKn MosiBUTCS pacwmndpoBka, COOTBETCTBYHOLLANA
3alaHHON TOYKe.
1.2.17.3 C noMollblo yCTaBku «PexuM» B COOTBETCTBYOLIEN rpynne yctaBok («Pene 1»...«Pene 4»)
MOXHO 3a4aTb pexuM paboTbl 3TUX pene:
— B cnepswem pexunme («bes dukcaunn»);
— ¢ namaTtbto (6anHkep, «C dukcaumein»), oo cépoca curHannsaumm yCTpomucTBa;
— B UMMYNbCHOM pexume («MMMynbCHbIN»), BpeMs UMMY/bCa paBHO 1 C.
1.2.17.4 ViMeeTcs BO3MOXHOCTb BBECTM 3a[€PXKKY Ha cpabaTbiBaHWe W BO3BpaT pesie C NMOMOLLbK yCTa-
BOK Tcpas N Tozse COOTBETCTBEHHO. 3HaYeHUs1 YCTaBOK fexaT B Anana3oHe ot 0 go 99,99 c.
1.2.17.5 ®yHKUMOHaNbHaa noruyeckas cxema NporpaMMMpyemMoro pene npuseaeHa Ha pucyHke W.5.

1.2.18 TllporpaMMmupyemble CBETOANOAbI

[ns yBenMYeHUst yYHUMBEPCANbHOCTM YCTPOWCTBA Ha €ro NMLEBOV MaHENN MMEKTCS MporpaMMUpyeMble
cBeToAMOAbl: ABa, 0603HayYeHHble «CurHan 1» n «CurHan 2», n Tpu Heobo3HauveHHbIX cBeToanoaa «bnokMpoB-
Ka 1», «bnokupoBka 2» n «bnokuposka 3».

MoaK/oYeHNe AaHHbIX CBETOAMOAOB K OAHOM M3 ToueK (YHKLMOHA/IbHOWM JIOMMYECKOW CXeMbl YCTPOMCTBA
NpoM3BOANTCA aHaNorM4yHo cnocoby, NpMMeHseMoOMy ANs NporpaMMupyeMbix pene (nogpobHee cm. n.1.2.17).

VimeeTcs BO3MOXHOCTb BBECTM 3aflepXKy Ha cpabaTbiBaHMe CBETOAMOAA C MOMOLLBKO YCTaBKW. 3HaveHus
yCTaBKu nexart B Avana3oHe ot 0 o 99,99 c.

MMeeTcs BO3MOXHOCTb 3a4aTb Ha/MuMe MUraHus U pexuM paboTbl CBETOAMOAOB — B CredsleM pexuMe
WK ¢ namsTbio (6IMHKEpP), A0 cbpoca CUrHaNM3aLUMmn yCTpoMCTBa.

1.2.19 AapuitHblli ocumnnorpad
1.2.19.1 ABapuitHbIii ocumnnorpacd No3BOASET 3anMUCbiBaTb BO BHYTPEHHIOW MaMATb YCTPOMCTBA OCLMI-
NIorpaMMmbl BCEX M3MEPSiEMbIX TOKOB, @ TAKXe COCTOSIHME AMCKPETHbIX BXOAOB M BbIXOAOB. [yck ocuunnorpada
rMOKO HaCTpavBaETCs U MOXET MPOUCXOAMTb Kak Mpu cpabaTbiBaHMM YCTPOWCTBA, TaK M MO AOMOMHUTENbHbIM
YCNOBUSAM.
1.2.19.2 Peann3oBaHO AMHaMW4YecKoe BblAeneHne MaMsiTU, TO eCTb KOMNYeCTBO OCUMNIOrpaMmM, noMe-
LLAIOLWWMXCS B NAMSITU, 3aBUCUT OT ASIMTENbHOCTU 3anuncen.
ObLwas AnMTenbHOCTb COXpaHSEMbIX B MAMSATM OCLMINIONPaMM COCTaBnsieT npumepHo 35 C.
Mepvoa kBaHTOBaHMSI curHanoB ocumnorpada — 1 Mc (20 Touek Ha Neproa NPOMBILLIEHHON YacTOThl).
Kaxxgas ocumnnorpaMmMa MMeeT NpUBSI3KY K BHYTPEHHEMY BPEMEHW YCTPOMCTBa C TOYHOCTHIO A0 1 MC.
1.2.19.3 CuuTblBaHME OCUNANOrPAMM OCYLLECTBASETCA C KOMMbIOTEPA MO SIMHUN CBA3M.
1.2.19.4 C nomolublo napaMeTpoB B pasgene MeHio «Hactpovikm — Ocuunnorpad» MOXHO rMbKo
HacCTpoWTb YCNOBKSA NycKa ocumnnorpada, a Takke AMTENbHOCTb 3anucy.
1.2.19.5 Bo3MOXHbI Criegytowme ycnoBust nycka ocumnnorpada:
—  aBapuiiHoe OTKJoYeHMe (3adaeTcs ycTaBkoM «ABap. OTKN.»). CpabaTbiBaHWME BHYTPEHHUX WK
BHELUHMX (N0 AMCKPETHBLIM OTK/OYAIOLWMM BXOAaM) 3alUMT C AEACTBUEM YCTPOMCTBA Ha OTK/OYe-
HWe BbIK/HOYaTenNs;
—  nporpamMmupyembiit nyck 1...5 (3apgaeTcs ycraBkamMu «Touka 1»... «Touyka 5»). MoTpebuTenb 3a-
[aEeT TOYKY Ha DYHKLMOHANIbHOWM NOrMYECcKon CXeME, MO CUrHanmy OT KOTOPOW NPOU3BOANTCS MYCK.
YcnoBusi nycka obbeanHstoTca no «UJIN», To ecTb nosiBieHne XoTs 6bl OAHOrO U3 YCIIOBMI Bbi3blBAET
NycK 3anmMcn oCUMANOrpaMMmbl.
1.2.19.6 TMpu nporpaMMMpyeMOM Mnycke ocumniorpada 3agaHne TOUKM NOAKIYEHMUS K PyHKLMOHaNbHON
NOTMYECKO CXEME YCTPOMCTBA BbIMOMHAETCA aHaNOrMYyHO BbLIGOPY TOUKM ANS MPOrpaMMMUpYeEMbIX pene U
csetoamonos (noapobHee cM. n.1.2.17). JononHMTENbHO HEO6X0AMMO 3a4aTh PeXuM NporpaMMMpyeMoro nycka:
NpsSIMO-CNeASLLMI, NHBEPCHO-CEAsLLMIA, NPSIMO-PUKCUPOBAHHBIN, MHBEPCHO-(DUKCUPOBAHHBIN.
«[psIMO» O3HAYaEeT, YTO aKTUBHbLIM CUIHANIOM ABMSIETCH «1», COOTBETCTBEHHO MYCK MPOUCXOAMUT Mpu ne-
pexofe NorM4eckoro CUrHana € Hyns B eAnHuLy. «MHBEPCHbIN» — aKTUBHBIA cuUrHan «0».
«Crnegawmin» peXxxmMm 03Ha4yaeT, YTo 3anucb NPOM3BOAMTCS, MOKa MPUCYTCTBYET curHan (To ecTb nyck
UaeT «no YPOBHIO»). «PUKCUPOBAHHBIN» — OCLMINIONPaMMa 3anucbiBAaeTCs TONbKO 3alaHHOe BPeMSi HE3aBUCMMO
OT ANNTENbHOCTU MPUCYTCTBMS CUrHana (Myck maet «no ¢poHTy»). Bpemsa 3anucn B (MKCMPOBAHHOM pexume
onpeaensieTcs napameTpoM 7rpoream
1.2.19.7 Kaxpgas ocumnnorpaMma BK/OYaeT B cebsl foaBapuiiHbIA, aBapuiHbIA M NocneaBapUiHbIi pe-
KUMBbl.
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MakcuManbHas AMTENbHOCTb OAHOW OCLMNOrpaMMbl OrpaHUYEHa U perynnpyeTcs YCTaBkoN  Tuax ocymn-
CyMMapHOe BpeMsi BK/IOUaEeT B cebsi aBapuiiHbIiA, 0- U NOCieaBapUiiHble PEXMUMbI U B CYMME HUKOFAA He MOXET
MpeBbIWATb 3aAaHHY0 MaKCMMaJibHYIO AJIMTENbHOCTb. JTO CAENaHO AJNs 3alMTbl OT 3aTWpaHusi BCEM MaMsTU
O[IHOM ASIMHHOW OCLMINOrpaMMoN B Cllydae «3aBUCaHUsI» OAHOIr0O U3 MYCKOBbIX YCIOBUNA.

1.2.19.8 [AnutenbHOCTb AOABapWMHOM M NOCNeaBapuUMHOW 3anucel 3aAaeTcs YCTaBKaMW  7joasapmin W
T/70C/7£ABAP COOTBETCTBEHHO.

1.2.19.9 [OnuTenbHOCTb 3anncu aBapuMHOIO peXxuMa 3aBUCUT OT MPUYMHBI Mycka ocuunnorpada. Ecnm
BO3HMKAIOT CPasy HECKOJbKO YC/IOBUI Nycka, TO OCLMIOrpaMMa NULETCS 0 UCYE3HOBEHWUS BCEX YCNOBUM, 60
[10 3arOJIHEHMS MaKCUMasbHOW ANIMTENBHOCTU OCLMNIONPaMMBbI.

a) MporpamMmupyeMmslIii Nyck (Mo CMrHany B 3alaHHON ToUke hYHKLMOHAIbHOM JIOTMYECKON CXEMbI)

B cnepswem pexume pabotbl nycka («Mpsmo-Cnea.», «MHBep-Cnea.») ocumnniorpamMa 6yaet ckiadbl-
BaTbCA: [A0ABAPUNHBIA PeXUM ( T o4sapmin) + BPEMS NPUCYTCTBMS CUrHana B BblOpaHHOW TOYKe + mocneaBapun-
HbIi pexuM ( Trocreasar)-

B ¢dvkcMpoBaHHOM pexxuMe nycka ocumiiorpaMMa 6yaeT cKiaablBaTbCsl: A40aBapUHbIA PEXNUM + BpeMst
3anucyn npu nporpaMMmmupyemMom nycke ( 7porpan) + NOCIEABAPUNHBIN PEXMM.

6) CpabaTbiBaH1E OAHOWN U3 BHYTPEHHMX 3aLUUT YCTPOWCTBA

MpUCYTCTBYIOT A0ABapWiHbIA U MOC/IeaBapuiiHbIA PEXUMbI. 3anncb aBapUAHOTO peXMMa NpPon3BOAMTCS
OT MOMEHTa MycKa OAHOM M3 CTymneHel 3aluMT A0 MOMEHTa BO3BpaTa BCEX CTyMeHel, Mpu YCI0BWM, YTO B 3TOM
MHTEepBane npoucxoamT cpabaTbiBaHWe 3alMT. B cnyyae, ecny 3a nMyckoM 3allMT MocreaoBan Bo3BpaT CTYMEHEN
6e3 cpabaTbiBaHWs, TO OCUM/INIONPAaMMa HE COXpaHSETCs.

B cnyyae, ecnv nocne nycka CTyneHei 3aluTt cpabaTblBaHWE HE MPOMCXOAWUT B TEYEHWE BPEMEHM Mpe-
BbILLAMOLWEr0 MakKCMMaSibHOe BpEMsl, OTBEAEHHOE MoA4 OAHY OCUWMMOrpaMMy, TO 3anucCb MPOAOC/KAETCH MO
KOSIbLEBOMY MPUHUMMY (Hayano OCUM/IoOrpaMMbl 3aTUpPaeTcs HOBOW MHQOpMauueil) Ao BO3BpaTa CTYMEHEW.
TakmM obpasomM, ecnv nocneayeT cpabaTbiBaHWE 3alUMThl, TO COXPaHeHa ByaeT NOCNeaHss YacTb OCUMIIOrpaMMmbl
(BNUTENbHOCTBLIO Twax ocymn)-

B) OTK/IIOYEHME N0 ANCKPETHOMY OTKSIIOHaoLWEeMy BXOAY

Myck npoucxoauT «no (poHTYy» M BPEMS 3anMCUM aBapUMHOIO PeXWUMa OMNpPeaensieTcs He3aBUCHMMON
YCTaBKON Tyyckper- TakuMm 06pasoM, B OCUMANOrpaMMy BXOAST: A0ABapUiHbIN pexuMm + BpeMs  Tyucper +
rocneaBapuinHbIN PEXUM.

JaHHbIA  cnyyal  aHanorMyeH 3anmMcu  OT  MPOrpaMMUMPYeEMOro nycka C  pexumoMm  «[lpsiMo-
(PUKCUPOBAHHBIN».

1.2.19.10 [devictBua ocumnnorpada npu 3anofiHEHMM BCEW MaMsTW, OTBEAEHHOW MO OCLMIIOrPaMMbl,
onpeaensaTCcs YCTaBkon «Pexum 3anucn», koTopas MOXET NPUHUMATb [ABa 3HaYEHWs:

—  «[lepe3anucb» — HOBasi ocLUM/INOrpaMMa 3aTUpaeT CcaMble CTapble (CTUpaeTCs Lesoe Yncio Ccra-
pbIX OCLMIOFPAMM, CYMMapHasi A/IMTENbHOCTb KOTOPbIX AOCTaTOYHA ANS 3anucK HOBOW OCUMII-
Norpammel);

—  «OcTaHOB» — OCTaAHOBKa 3anucK A0 TeX Mop, Noka namsaTb He ByaeT ocBobOXAEHa KOMaHZOW Mo
J1C, nnbo HenocpeACTBEHHO C IMLIEBOWN MAHENWN YCTPONCTBa.

1.2.19.11 WNMeeTca BO3MOXHOCTb HEMOCPEACTBEHHO C MHAMKATOPA YCTPOWCTBA KOHTPONMPOBATb YMCIIO
3anMCaHHbIX OCUMINOrpaMM, a Takke o06beM CBO6OAHON MaMsiTU. ITa WHGOpMauus oTobpaXxaeTcs B MEHH0
«KoHTponb — Ocumnnorpad».

30ech e MOXHO MPOU3BECTU OUMCTKY MaMST ocumiorpamMm (C BBoAOM napons). Mo koMaHae cTupatoT-
C BCE OCUMIONPaMMbl, XpaHsLWMecs B NamaTu. MMeeTcss BO3MOXHOCTb aHanorMyHoM OYMCTKM MaMsiTU Mo
koMaHge c JIC.

1.2.19.12 MapameTpbl ocumnnorpada npuseaeHsl B Tabnuue 10.

Tabnuua 10
HaumeHoBaHve napaMeTpa 3HayeHune

1 /[IManasoH yCTaBOK Mo BpeMeHw, C
Tmax ocumn 1,00 - 20,00
TaOABAPMI/?H 0,04 - 1,00
Trocneasap 0,04 -10,00
T ancweer 0,10 - 10,00
Triporpam 0,10 -10,00

2 [MCKpEeTHOCTb YCTaBOK MO BPEMEHU, C 0,01

3  [lepwvog KBaHTOBaHMA CUIHANOB ocumnnorpada, Mc 1

4  O6Lwas AIMTeNbHOCTb COXPaHSEMbIX B NaMSTX OCUMIINIOrPaMM, C 35

1.2.20 PeructpaTop cobbiTuii
1.2.20.1 [nsa perucrpaumm B naMsaTy yCTPOMCTBA (hakToB 0BHAPY)XEHUSI HEUCMPABHOCTEN C MPUBS3KON K
ACTPOHOMMYECKOMY BPEMEHM B YCTPOWCTBE peasiu3oBaH apxmB coBbITUIA. Mpy 3TOM NMo6oN NycK 3aluThl, NPMXoa
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ANCKPETHOrO CUrHana, O6HapyXeHWe BHYTPEHHEN HEUCNPABHOCTM PErUCTPUPYETCA B NaMsATU COBbITUA C
NPUCBOEHWEM AaTbl U BPDEMEHU MOMEHTA 06HAPYXEHWSI.

1.2.20.2 CuuTbiBaHMe MHDOPMaUMM pernctpaTtopa CobbITUIA OCYLLECTBNSIETCA C MOMOLLbIO KOMMbOTEpPa
no KaHany CBs3w.

1.2.20.3 MamsATb perncTpatopa NOCTPOeHa Mo KObLEBOMY MPUHLMMY, TO €CTb NOC/E ee 3ano/IHEHNS HO-
Bas MHdopMaLus 3aTUPaET caMyto cTapyto. EMKocTb namsitu peructpatopa coctaBnseT Ao 1000 cobbITuin,

1.2.21 Topaep>xka cMCTeMbl TOYHOrO €4NMHOI0 BPEMEHM

1.2.21.1 Bce cobbITUSI perncTpyvpyeMble B YCTPOWCTBE MAYT C METKOWM BPEMEHW C TOUYHOCTbIO 0 1 MC.

1.2.21.2 AcTpoHoMuyeckoe BpeMs (rod, Mecsu, A€Hb, Yac U T.A.) Ha YCTPOWMCTBaxX 3alUUT MoACTaHUMM
MOXXHO 3aZlaTb Yepe3 OAMH U3 KaHai0B CBSA3WM C MOMOLLbIO LIMPOKOBELLATEIbHOM KOMaHAbl 3aA4aHus BpeMeHu. Ho
B 60/bWMHCTBE Cny4YaeB crieunduka KaHanoB CBSA3W M UCMOMb3yeMbIX NMPOTOKOMOB He MO3BOMSIET BblAEpXKaTb
TOYHOCTb CMHXPOHM3aLMn Ao 1 McC.

1.2.21.3 B ycTpoiicTBe NpeaycMOTPeHbl Mepbl ANS BKJIIOYEHUS B CUCTEMY TOUYHOIO €AUHOrO BPEMEHM,
ANSl YEro K CUMHXPOHM3WMPYEMbIM YCTPOMCTBaM MOABOAUTCS CrieUMalbHbIA KaHai, Mo KOTOPOMY MNepefaeTcs
CUHXPOMMMYNbC. ITO NO3BONSIET 06€CNeUNTb CUHXPOHM3ALUMIO YCTPOUCTB Ha 3aluMLLAeMOM 06beKTe C TOYHOCTbIO
fo 1 mc.

1.2.21.4 [Onsa npuemMa curHana CMHXpPOUMMYJIbCa MOXET WCMOMb30BaThCA OAUH U3 ABYX BXOAOB YCTPOU-
CTBa:

— Bxoa uHTepdeiica RS485 (pasbéMm X3.2). B 3ToM pexume (3agaeTcss COOTBETCTBYHOLLEN Npo-
rPaMMHOW HacTpoWkoM, cM. n.1.2.21.6) NOpT NCMO/b3YETC Kak ANCKPETHbIN BxoA (TO eCcTb pea-
rMpYeT Ha UMMYNbC C MUHMMAMbHOM ANIMTENIbHOCTbIO aKTUBHOMO CUrHasna He MeHee 15 MC) M He
MOXET MCNO/b30BaTbCA AN OpraHu3aLmnn CTaHAAPTHOrO KaHana CBA3W;

—  Creuvanu3npoBaHHbIN AMCKPETHbIA BX0A4 «CUHXPOMMNYNbC». [JaHHbI BXOA BbINOSIHEH HA HOMU-
HaNbHOE 3HaYyeHWe NOCTOSIHHOIO Hanpshkenus 24 B. AnuTenbHOCTb BXOAHOIO UMMYyJbCa HE MeHee
15 Mmc.

1.2.21.5 Mpuxoa vMnynbca MO KaHany CUHXPOHM3ALMKM MPUBOAUT K aBTOMATUYECKOW «MOACTPONKE»
BHYTPEHHErO BPEMEHW YCTPOWCTBA.

1.2.21.6 MapaMeTpbl CMHXPOHM3aLMM NO BPEMEHM 3aat0TCsl B MeH0 «HacTpoikn — CUHXPOHM3aLMs».

C nomoLLpblo yCTaBku «MMMynbc» MMEETCs BO3MOXHOCTb 3aAaTb YacToTy npuxoda curHana CMHXpOHU3a-
UMW: OOUH pa3 B CEKYHAY, B MUHYTY, B Yac.

C noMoLwbto ycTaBku «lopT» MOXHO 33faTb OAHO M3 3HAUYEHWN:

—  «OTKI» — CUHXPOHM3aUMsi He ucnonb3yeTcst (B 3TOM crydae uHTepdelic RS485 MOXHO MCnosnb3o-
BaTb AN OpraHn3aumm CTaHAapTHOrO KaHana cessun);

—  «RS485» — kaHan CMHXPOHWU3aLMK BbIMOJTHSETCA C MOMOLLbIO MHTepdeiica RS485;

—  «OnTpoH» — KaHaN CUHXPOHM3aUMM BbIMOSHAETCS C MOMOLLBbI ONTPOHHOrO BXxoda «CUHXpOUM-
nynbc».

1.2.21.7 B cnyyae, ecnm ycTaBKOM 3ajaHa CMHXPOHM3aumsi no BpeMeHu («lMopT — RS485/0nTpoH»), a
CUHXPOMMMYSIbC HE NMPUXOAWUT B TEYEHWEe ABYX MHTEPBANOB OXMAAHWS UMNyfbCa (3HaYeHue yCTaBku «UMnynbe»
YMHOX€EHHOE Ha AiBa), TO Ha MHAMKATOPE YCTPOMCTBA MOSBASIETCS cooblieHne «HeT uMnynbca cuHxp.». MNpu 3ToM
cpabaTbiBaHMe pene «CurHan» u cBeToanoaa «BHeWHSS HeMcnpaBHOCTb» HE MNPOMCXOAWT, T.K. owubka He
KpUTMYECKasl U NO3BOASIET AOIr0e BpeMs BbiNONHATL yHKUMKM 6e3 noTepn kavecTsa.

1.2.21.8 YcrpoiictBa c ucnosiHeHneM «M4-TX» n «M4-FX» noaaepXmBakoT CUHXPOHM3ALMIO BPEMEHWU C
nomoLlbto npotokona SNTPv4. Bbibop WCMosib3yeMOro MpOTOKOSa OCYLLECTBASIETC B MeH «Hactpoiiku —
CUHXp.BpeMEeHU» C NMOMOLLBIO YCTaBKM «CUHXP.Mo ceTn». CUHXPOHM3aUMS MO CETU BbIMOSHAETCS OTHOCUTENLHO
BCEMUPHOIo YHMBepcanbHoro spemenn UTC.

MeTku BpeMeHun B Mogenn faHHbix M3K 61850 ykasbiBatotca oTHocuTenbHo UTC. MeTkun BpemeHu ans
perncTpatopa cobbiTUiA, OCUMANIONPaMM U cpabaTbiBaHWUI YKa3blBAOTCA OTHOCUTENBHO JIOKasIbHOrO BpeMeHU. [ns
HaCTPOMKM JOKA/IbHOro BPEMEHM HeobxoauMo YykasaTb cMelleHne oT UTC B MMHyTax C MOMOLUbIO YCTaBKM
«Cmew,.oTUTC, MUH».

Hactpolika cuHXpoHM3auuyM BpeMeHu no npoTtokony SNTP ocyulectBnsieTca B pasgene «Hactpoiku —
CuHxp.BpeMeHn — SNTP»:

— «IP agpec (ocH.)» — agpec 0OCHOBHOIO cepBepa BpPeMEHMU;

—  «IP agpec (pe3.)» — aapec pe3epBHOro cepsepa BpeMeHu;

— «[epuroa cvHXp., C» — Nepuoj onpoca cepeepa BPEMEHM B CEKYHAAX;

— «Tox.cepBepa, C» — BpeMs OXXMAaHWA OTBETa OT cepBepa B CeKyHAax;

Mpu ncnonb3oBaHuK npoTokonia SNTP yCcTPOCTBO OCYLUECTBASIET ONPOC OCHOBHOIO CEpPBEpa BPEMEHMU C
rnepuoaoM, 3aAaHHbIM ycTaBkon «Mepuog cuHXp., ¢». Ecin B TeueHue BpeMeHn «ToX.CcepBepa, C» He NOCTynui
OTBET OT OCHOBHOIO CepBepa, YCTPOMCTBO MEPEKIOHAETCs Ha pe3epBHbIi cepBep BpeMeHW. YCTPOWCTBO byaeT
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npoaomKaTb paboTy C pe3epBHbLIM CEPBEPOM A0 TexX Mop, Noka byaeT nonyyaTb OT HEro OTBET, MOC/e Yero CHoBa
MepEeKOYNTC Ha OCHOBHOW CEPBEP BPEMEHM.

Ecnn ycTpoicTBO He MOMy4YuT OTBET HM OT OCHOBHOIO, HWM OT PE3EPBHOr0 CEPBEPA BPEMEHMW, TO Yepes
BpeMS, 3afaHHOe YycTaBkoM «HacTpolikm — CuHXp.BpeMeHu — TyA.CUHXP.,C», Ha WHAMKATOpe YCTPOMCTBa
nosiBuTcs coobLueHne «HeT CMHXP.BPEMEHM» U M3MEHMTCS KaveCTBO BpeMeHU B Moaenun aaHHbix MIK 61850.

[ins obecneyeHnss CMHXPOHM3aLMM BPEMEHM C TOYHOCTBIO 1 MC BO3MOXHO COBMECTHOE WCMOJb30BaHME
CMHXPOHM3aUuMn BpeMeHn OT cuHxpoumnynbca (PPS) n no cetn (SNTP). B 3TOM ciyyae OCHOBHbIM KaHasioM
CUHXPOHM3aLMN ABNSIETCS CMHXPOMMMYJbC, @ 3HAYeHWE BPEMEHM, MOSIyYEHHOE MO CETWU, MPUMEHSIETCS TOJbKO,
€C/NN TEKYLLEE BPEMSI YCTPONCTBA OT/IMYAETCS OT MOSTyYEHHOrO BpeMeHu 6onee yeM Ha 500 Mmc.

1.2.22 JIMHug cBS3n

1.2.22.1 B yCTpoOICTBe NpeaycMaTpyBaloTCs TPU UK YeTbipe MHTepdeiica IMHUM CBS3W C KOMMbIOTEPOM.
NHTepdelicl USB 1 RS485 npucyTcTBYIOT BCeraa, TUN ocTasibHbIX MHTEPENCOB ONpeaensieTCs UCMNOSTHEHMEM.

1.2.22.2 Bce uHTepdelicbl CBA3M MO3BOMSAIOT BbINOMHATL BCE AOCTYMHbIE onepauuy, MoryT 6biTb Moa-
KJt0YEHbl OAHOBPEMEHHO, B TOM YKC/e Ha pa3HbIX CKOPOCTSX Nepeaayu.

1.2.22.3 PasbeM USB Ha nepegHeil naHenu npegHasHa4yeH, B OCHOBHOM, AJisi MPOBEAEHUS MyCKO-
HanagouyHbIX paboT M MNO3BONSET BPEMEHHO COEAMHATHCS C KOMMbIOTEPOM MO MPUHUMMY «TOYKa-TOYKa» Mnpu
OTKPbITON 3aLUMTHOW KPbILKE YCTPOWCTBA. NS COEAMHEHUSI C KOMIMbBIOTEPOM MCMOMb3YeTCs CTaHAApTHbIV Kabesnb
TMna «A-B». ManbBaHNYeCKOW pa3BA3KMN OT CXEMbl YCTPOWCTBA AaHHbIN UHTepdelC He MMeeT.

UHTepderic USB paboTaeT no npotokony cessum ModBus RTU

1.2.22.4 WHTepdeiic RS485 Ha 3aaHel naHenu npubopa npeaHasHayeH Ans NMocTOSHHOMO MOAKTHOYEHUS
YCTPOWCTBA B NIOKaJIbHYIO CETb CBA3M Ans pelleHus 3aaa4 ACY. Ha aToM uHTepdelice peannsyeTcs MHOroTouey-
HOe MOAK/IOYEHUE, TO eCTb K OAHOMY KOMMbIOTEPY MOXHO OAHOBPEMEHHO MOAKIOYATL HECKOSbKO YCTPOMCTB C
aHanornyHbIM KaHanoM napasnnesibHo (LWWMHHAs apXUTEKTYpa). ITOT MHTEpGENC BCEraa MMEET MOJHYIO rasibBaHu-
YECKYO pa3BsA3Ky OT CXEMbl YCTPOMCTBA.

JivHuio cBsi3n ¢ nHTepdelicoMm RS485 pekoMeHAYeTCs COrnacoBblBaTb Ha KOHLAX, MOAKOYasi BCTPOEH-
Hble cornacytoLme pe3ncTopbl Ha KparHMX yCTpoincTeax. MoaknoyeHne ocyLeCcTBNSIETCA C NMOMOLLbIO 3aMblKaHUS
KOHTaAKTOB 3 U 4 KNEMMHMKOB. MOHTa)X NMHUKM CBA3M C MHTepdelnicoM RS485 pekoMeHAyeTcs Mpov3BOAWTL C
MOMOLLbIO BUTOM 3KPaHMPOBaHHOM Mapbl, coboaast NOASPHOCTb NOAKTHOYEHMS] NPOBOAOB.

WNHTepdelic RS485 paboTtaet no npotokony ceasnm Modbus RTU.

1.2.22.5 B ucnonHeHun «MN1» B yCcTponcTBE NpeayCMOTPEH AONONHUTENbHBLIM MHTepdeinc RS485 ¢ Tex-
HUYECKMMU NapaMeTpaMu aHaNorM4YHbIMM OCHOBHOMY MHTepdeicy (cM. n.1.2.22.4).

1.2.22.6 B wucrnonHeHun «M3» B yCTPOWCTBE MpPesycCMOTPeH AOMOMHUTENbHbIN MHTepdelic Ethernet no
«BuTOM nape» (100BASE-TX) ¢ npoTokonoM obMeHa Modbus TCP.

1.2.22.7 B ucnonHennn «M4-FX» B yCcTpoMCTBE NpeayCcMOTPEHbl ABa AOMONHUTENbHbLIX ONTUYECKUX WH-
Tepcdeiica Ethernet (100BASE-FX). [aHHble wuHTepdelchl noanepxvsaloT npotokon obmeHa MIK 61850,
peaakumsi 2. MoHTaX JIMHWMKM CBSA3WU C onTuYeckuM uHTepdelicom Ethernet nponseoanTcs ¢ noMmowblo cTaHAapT-
HbIX OMTOBOJIOKOHHbIX (MHOrOMO/I0BbIX) Kabenew ¢ pasbeMamn MT-RJ.

1.2.22.8 B ucnonHeHnn «WN4-TX» B YCTpOWCTBE NpeayCMOTPEeHbl ABa AOMOMHUTENbHbLIX MHTepdenca
Ethernet no «sutoit nape» (100BASE-TX). [aHHble nHTepdeickl noaaep>xusatoT npoTokon obmeHa MK 61850,
pefakums 2. MoOHTaX NMHUMKM CBA3M C MHTepdeiicom Ethernet no «BuTOM Mape» NpouM3BOAMTCS C MOMOLLbIO
CTaHAapTHbIX kabenei Tvna UTP unu FTP ¢ pa3bemamn R145.

1.2.22.9 B ycTpoicTBax C UCMONHEHUAMU «M4-TX» U «N4-FX» BO3MOXHO MCMOJSIb30BaHME [BYX MOPTOB
Ethernet pns opraHnzaummn 6ecllOBHOIrO pe3epBupoBaHKs Mo NpoTokony PRP.

1.2.22.10 Ons kaxporo uHTepdeiica ¢ npotokonoM Modbus B MeHo «HacTpoiku» HeobxoaMMo BBECTU
napaMeTpbl, NO3BOMSAOWMNE HACTPOUTb YCTPOMCTBO Ha paboTy C pasiMyHbIMU BapuaHTaMy nepefayv AaHHbIX.
DTMM nNapaMeTpaMu SIBASIKOTCA: agpec YCTPOWCTBA B JIOKANbHOW CETM, CKOPOCTb MepeAayn AaHHbIX, Hannyme u
BMA NPOBEPKMN AaHHbIX Ha YETHOCTb, a TakKXXe KOJIMYECTBO CTOMOBbLIX 6UT.

1.2.22.11 Ons kaxgoro nHTepdeinca Ethernet B MeHto «HacTpolku» HeobxoamMMo BBECTM MapaMeTpbl ce-
™1: IP-agpec ycTpoiictBa, Macky noacet, IP-agpec wsto3a. CKOpoCTb nepefdayn AaHHblx coctasnsieT 10/100
M6uT/c 1 onpepenseTcs aBTOMaTUYECKU B 3aBUCMMOCTU OT MOAK/IIOYEHHOMO CETEBOr0 060pya0BaHMs.

B ycTpoictBax ¢ ucnonHenusmm «M4-TX» n «M4-FX» npuMeHeHMe M3MEHEHHbIX HACTPOEK JSIMHUM CBSA3U
MPOUCXOAMT MoCNe nepesanycka YCTPOMCTBA. ITO KAcaeTcs Kak U3MEHEHMsI NMapaMeTpoB C JIMLEBON NaHenun, Tak
1 ¢ noMoLLbio 3arpy3ku CID-daiina.

1.2.22.12 MapKkunpoBKa pa3beMOB MHTEPdENCOB CBS3M, PacrnoNIOKEHHbIX Ha 3aAHEN MaHENU YCTPOWCTBa,
npuseaeHa Ha pucyHke [.1.

1.2.22.13 B ycTpoicTBax ¢ UcnonHeHusmMm «M4-TX» n «M4-FX» KOHTPONMUPYETCS HalMume CBA3M KaXaoro
nutepdelica Ethernet ¢ ceteBbiM 060pyaoBaHveM. Mpu BbISIBEHUM OTCYTCTBUSI CBSI3M NMPOUCXOAUT cpabaTbiBaHue
BbIXOAHbIX KOHTaKTOB pene «CurHan», 3axuraHve CBETOAMOAA «BHEWHSs HeMcrnpaBHOCTb» W Ha MHAMKATOpe
YCTPOWCTBA OTOBpaXKaeTcsl COOTBETCTBYIOLIAS HEWUCNpPaBHOCTb «HeT cBsA3n E£th 1(2)». [eiicTBue Ha pene
«CurHan», Ha CBeToamoa «BHeLWH:AS HencnpaBHOCTb» U BbIBOA COOOLLEHMS O HEMCNPaBHOCTU MOXHO 3anpeTuTb C
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noMoLLblO ycTaBkn «Obwme — CurHan Eth 1(2) — Otkn». Takke MMeeTcs BO3MOXHOCTb 3adaTb cpabaTbiBaHue
OJHOMO M3 MpOrpaMMMpyeMblX CBETOAMOLOB WM pene npu obpbiBe cBsA3W. [ng 3Toro HeobxoamMMmo BblbpaTb
COOTBETCTBYIOLWYIO TOYKY MoaknouveHns «Het cesisuEthl» wnn «Het cBsisnEth2». CurHan B AaHHbIX TOYKax
NosIBNSIETCS HE3ABUCMMO OT 3Ha4eHus yctaBku «Obwme — Curran Ethi(2).

1.2.22.14 B ycTpoictBax C ucrnonHeHusaMn «N4-TX» n «M4-FX» npeaycmatpusaetca npuem GOOSE-
COODLLEHNIA OT BHELLHWUX YCTPOWCTB. B cooblieHun oxuaaetcs MHbopMaums 06 M3MEHEHWU COCTOSIHUS ANCKPET-
HOro CMrHana v COOTBETCTBYIOLMIA AaHHOMY CUrHany aTpubyT kadecTsa (quality).

B 3aBMCMMOCTU OT 33[1aHHOIO BHYTpeHHero aapeca (intAddr) amckpeTHbiit curdan u3 GOOSE-cooblieHus
MOCTYNaeT Ha COOTBETCTBYIOLLMI BXOA BHYTPEHHEN (hYHKLIMOHANbHO-IOMMYECKON CXEMbI YCTPOMCTBA.

B cnyyae npuxopa 3HadeHus1 KkadectBa «invalid» nnm «questionable» ncnonb3lyetca MexaHu3Mm «noacra-
HOBKW», T.€. 3aMeHbl 3HAaUEHNS1 CUrHaNa Ha KOHCTAHTY MO 3aAaHHbIM MpaBwiaM. 3agaHne npaBua NOACTAHOBKM
ONUCLIBAETCS B OTAE/IbHOM AOKyMeHTe. Ecnn cooTtBetcTBytollee GOOSE-cooblieHne He nNpuxoauno B TeYeHue
BPEMEHW, MpeBbIIAIOWEro MakCMMaNbHO [OMYCTUMOE 3HaveHue, WM B COoobLleHMM OTCyTCTBYET aTpubyT
KauyecCTBa CMrHana, To 3HadeHve KayecTBa NpUHMMaeTcs paBHbIM «invalid» 1 NnpuMeHseTcs NoACTaHOBKa.

[na KOHTpPONs B MpOLUECCe Hanafku COCTOSHUS BXOAHbIX CUrHanoB, MNpuHUMaemblx no GOOSE-
coobLeHnaM, B MeHo «KoHTponb — CoctosiHne GOOSE» oTobpaXkaloTcsl TEKYLUME COCTOSIHUSI BXOAHbIX ANCKPET-
HbIX curHanoBs. MHdopmMaums oTobpaxkaeTcs B ABe CTPOUKMW. [epBasi CTpoYKa — 3HaYEHUS! AUCKPETHBIX CUrHanoB
(«0» mnn «1»), pacnonoXeHHbIX B MOPsSAKE BO3pacTaHUs HOMepa BHyTpeHHero agpeca («goose0l-goosel6» u
T.A.). 3HaueHus BbIBOAATCS C y4ETOM BO3MOXHOW NOACTaHOBKM (ecnn kavecTBo «invalid» nnm «questionable»).

BTopas cTpouka — 3HayeHus aTpubyTta kadectBa (quality), nonyyeHHoro B GOOSE-coobuennn (pacnona-
raeTcsa noa COOTBETCTBYIOLMM 3HAYEeHMEM AMCKPETHOrO BXOAA, K KOTOPOMY OTHOCKUTCS). 3HayeHus KayecTsa
YCNoBHO 0603HavaoTCs:

—  «+» — Ka4yecTBo «good»;

—  «—» — KayecTBo «invalid»;

—  «?» — Ka4yecTBO «questionable»;

—  «»—(nycToe none), Ha AaHHbIN BXoA He noanmcaHo GOOSE-coobLueHue.

B cnyyae, ecnn 3HayeHWe KayecTBa OAHOrO M3 AUCKPETHbIX CurHanoB nioxoe («invalid» wnam
«questionable»), To Ha MHAMKATOpe BbIBOAUTCA COObLIEHME O HEMUCpaBHOCTU «[nox.kau.Bx. GOOSE>. [encTene
Ha curHanusaumio He npoussoanTcs. C nomolblo ycTaBku «Obwme — CurH.kay.GOOSE» MOXHO OTK/IIOYUTb
BbIBOA, HEMCMPABHOCTM Ha MHAMKATOP.

1.2.22.15 MopapobHble onNMCaHWs peanusauun Noaaep>KMBaAEMbIX MPOTOKOSIOB CBA3M MPUBOASATCS B OT-
[EnNbHbIX AOKYMEHTaX, KOTOpbIE BbICLINAIOTCA MO 3anpocy.

1.3 CocrtaB u3genusa

1.3.1 B yCTpOWCTBO BXOAST CleayroLlme 0CHOBHbIE Y3/ibl:
—  MoAy/b KoHTposnnepa MK;
—  MOAy/b K/1aBuaTypbl U MHANKaUWK;
—  MOAy/lb NUTaHus;
—  MOAy/lb OMTPOHHbIX BXOAOB;
—  MOAy/Jb BbIXOAHbIX pene;
—  MOAy/lb BbIXOAHbIX pefie U ONTPOHHbLIX BXOAOB;
—  MOAyfb BXOAHbIX pa3Bs3blBalOLLMX TpaHCPOPMaTOpOB TOKa;
—  MOAyNb BXOAHbIX Pa3Bsi3blBaloOLLMX TPAHC(HOPMATOPOB HaMPSKEHMS.

1.3.2 KoHcTpyKumsa uspenus
1.3.2.1 KOHCTpPYKTMBHO YCTPOWCTBO BbINOSIHEHO B BuAe CTafnbHOrO 6/10Ka, UMEIOLLEro NMLUeByo naHenb
(nynbT ynpasneHuns). CTpyKTypHasi CXeMa YCTPOWCTBa n3obpaxxeHa Ha pucyHke 19.
1.3.2.2 B 6noke pacnofnioXeHbl MOAYNN, B COCTAB KOTOPbIX BXOAAT nevyaTHas nnaTta u apyrue Heobxoam-
Mble 3/1eMeHTbl. Moaynn o6beanHeHbl Mexay coboi C MOMOLLBIO NeYaTHONM Kpocc-niaThbl. BHEWHWE curHanbl Beex
Moaynel (Kpome MoZyns yrnpas/ieHus) BblBeAeHbl Ha 3aJHIO0 NaHenb 6/10Kka U NOAK/IoYEHbI K KneMMaM. KnemMbl
BbIMOJSIHEHbI Pa3beMHbIMK (LleNION FPYMMoi), YTO NO3BOMSIET NPU HEO6XOAMMOCTU OMNEpPaTUBHO 3aMeHWUTb YCTPOW-
CTBO, He HapyLlasl MOHTa)K NOABOAALMX NPOBOAOB.
1.3.2.3 Ha nepeaHeii naHenu yCTPOWUCTBa YCTAHOBJIEHDI:
—  VMHAMKaTOp, CoAEepXalluMi YeTblpe CTPokM No 20 3HAaKOMECT, C YnpaBfsieMoi NoACBETKOW U pery-
JIMPYEMOI KOHTPACTHOCTbIO;
—  KHOMKW KNaBWaTypbl ynpasfeHus (LecTb KHOMOK YMNpaBneHUs AMAnoroM <«4yenoBek-malluuHa»,
KHOMKa cbpoca curHanusaumnm n KHOMKM OnepaTUBHOMO yrpaBneHus);
—  CBETOAMOAbl CUrHanM3aummn (C PUKCMPOBaHHbIM Ha3HayYeHWeM U NporpaMMUpyeMble Nosb3oBaTe-
nem).
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1.3.3 Moaynu BXoAHbIX TPAaHCHOPMATOPOB TOKA M HanpsHKeHWs

1.3.3.1 Moaynb TpaHchOpMaTOpOB TOKA COAEPXKWUT TPY OAMHAKOBbLIX TPaHCc(OpMaTopa TOoKa MO KaXxaoMn
(ase n oanH TpaHcdopMaTop AN NOAK/IYEHUS K TpaHcdopMaTopy ToKa HyNeBoW MocneaoBaTensHOCTU. Mpu
OTCYTCTBUM M3MepUTeNbHOro TpaHcdopMaTopa Toka B ¢hase B Ha npucoeamMHeHun COOTBETCTBYHOLUME BXOAHbLIE
KIEMMbI YCTPOWCTBa OCTaBNSIOT CBOOOAHBIMU, @ YCTaBKy «TT dasbl B» 3agatoT «OTK».

1.3.3.2 Moagynbe TpaHcOPMaTOpPOB HaMpshKeHUsl COAEPXMT YeTblpe OAMHAKOBLIX TpaHchopmaTopa
HaNpPsHKEHWSI: MO OAHOMY AN MOAK/IOYEHNS (DasHbIX HAMPSHKEHWIN 1 OAWH ANS MOAKIIOYEHMS K TpaHchopMaTopy
HanpsbKeHWs1 HYNEBOW nocneaoBaTeNlbHOCTU. [py OTCYTCTBMM TpaHcdopMaTopa HanpsKEHUst HYNEBON Nocneno-
BaTENbHOCTM COOTBETCTBYIOLLME BXOAHbIE K/IEMMbl YCTPOWCTBA OCTaBASOT CBOGOAHbIMKM, a YycTaBky <«THHI»
3agatoT «OTK».

1.3.3.3 TlpomexyTouHble TpaHcdopMaTopbl 06ecrneynBaloT rasibBaHUYECKYO pa3Ba3KY M NpeasapuTenb-
Hoe MaclTabupoBaHMe BXOAHbIX CUrHANOB. epBUYHbIE OOMOTKM TpaHcdopMaTopoB obecneynBaloT 3agaHHYHo
TEPMUYECKYIO CTOMKOCTb MPU KPaTKOBPEMEHHLIX NEPErpy3Kax Mo BXOAHbIM CUTHAsaM.

1.3.3.4 3anpeulaeTca noaknioYaTh K BXody ANs MOAKMOYEHNUS Toka 3I, obwmin npoBoa dasHbIX TpaHc-
(opMaTopoB TOKa, TaK Kak 3TOT BXOA HE pacCyMTaH Ha NpoTeKaHWe TOKOB MexaydasHbIX U ABOMHbIX 3aMblKaHWUI,
MMeeT MOBbILEHHOE BXOAHOE CONPOTUBIIEHNE U MOXET BbITb MOBPEXAEH.

1.3.4 Mopaynb KOHTpONepa
1.3.4.1 Moaynb MMKpPOMNPOLIECCOPHOro KOHTpOJepa, KpoMe cobCTBEHHO 32-pa3psiAHOr0 MMUKpPOMpOLEC-
copa, coaepxut 4 Méaint M3Y, 16 M6anT coxpaHsemoro O3Y, CTOpPOXEBOW TalMep, Yachl-KaneHaapb, CXemy
pe3epBHOro MUTaHWSl NaMATU U KaneHaaps, SHEProHe3aBUCUMYIO MaMsiTb YCTaBOK, MHTEPMhENC WKHbI pacumpe-
HUst U 14-pa3psiaHblil 8-kaHanbHbIi ALLM. TnaBHbIM npoueccop obCnyxuBaeT TpU NOcCneAoBaTeNbHbIX KaHana
cBsA3n — USB, RS485 1 TpeTuii nHTepdeiic B 3aBUCMMOCTN OT UCTIONHEHUS. TaM Xe pacrofioXeH BXOA CUHXPOHU-
3auum BpeMeHM.
1.3.4.2 Mogaynb KOHTpoepa BbINOMHSAET cneaytowmne QyHKUmK:
—  MPWEM CUrHanoB OT TpaHchOopMaToOpoB ToKa (4 KaHana);
—  TPWEM CUrHasnoB OT TpaHCc(OpMaTOpPOB HanpshkeHns (4 kaHana);
—  aHanoro-umdpoBoe npeobpasoBaHmne BXOAHbIX aHAIOroBbIX CUrHANO0B;
—  BOCCTaHoBneHve hopMbl CMrHana npy NOrpeLLlHOCTAX NePBUYHBbIX TT;
—  (unbTpauMsi aHanoroBbIX CUrHAMOB, NOAABMEHWE anepuoaNMYECKOl M BbICOKOYACTOTHBIX COCTaB-
NSOLWMX, HaUMHas CO BTOPOI rapMOHUKY;
—  BOCCTaHOBMeHwue Toka a3kl B npu ee otcyTcTBUYM;
—  pacyeT AEUCTBYIOLUX 3HAYEHMIN NEPBOV FaPMOHMYECKONM COCTaBNSAOLWEN BXOAHbIX CUrHAMN0B;
—  pacyeT AeNCTBYIOWMX 3HAYEHWI BbICLIMX FAPMOHUYECKUX COCTaBASIIOLLMX TOKa HyMeBON nocneso-
BaTE/IbHOCTU;
—  pacyeT [EeWCTBYIOLErO 3HAYEHUSI TOKOB U HaMpshXKeHMI NpsMON M 0bpaTHOW mnocneaoBaTesbHO-
cTen;
—  BblIOOp MaKCMMarnbHOro 3Ha4YeHus U3 Tpex asHbIX TOKOB;
—  CpaBHEHMWEe pacCYMTaHHbIX 3HAUYEHWUI TOKOB C yCTaBKaMu;
—  oTpaboTKa Bblaep>KeK BpeMeHH;
—  BblJa4a CUrHanoB Ha COOTBETCTBYHOLLME pene;
—  MOCTOSIHHbI/ OMPOC BCEX AUCKPETHbIX CUrHAMOB;
—  0b6CnyXnBaHME NOrMYECKO CXEMbI YCTPOMCTBA;
—  MHAMKauMs COCTOSIHMSI YCTPOWUCTBA Ha CBETOAMOMAX;
—  OMpoC YNpaBnsOWMUX KHOMOK;
—  obcnyxvBaHue KaHanoB CBA3W;
—  BbIBOA MHOPMaLMK Ha ANCTINEN;
—  MOCTOSIHHasi CaMOAMarHoCT1ka Moayns.

1.3.5 Moaynu onTpoOHHLIX BXOAOB
1.3.5.1 Mogaynu onTpOHHbIX BXOA0B 0becneynsatoT:
—  Ta/IbBaHWYECKYIO pa3BsA3KY BXOAHbIX ANCKPETHbIX CUFHAJIOB OT 3/IEKTPOHHOW CXEMbI YCTPOMCTBA;
—  BbICOKYKO MOMEXOYCTOMUYMBOCTb (PYHKLMOHMPOBAHMS 3a CYET BLICOKOrO Mopora cpabaTbiBaHUS
ONTO3NEKTPOHHOro npeobpasosatens He Hke 0,6 oT Uyom.
1.3.5.2 B 3aBUCMMOCTM OT WCMOJIHEHMS] YCTPOWCTBO KOMMJIEKTYETCS MOAY/SIMA BXOAHbIX AWUCKPETHbIX
CUrHanoB OAHOM M3 NSTU MoAMMKaUMA — Ha HanpsbkeHue 24, 48, 110 B, 220 B NOCTOSiHHOro TOKa MAM Ha
HanpskeHne 220 B NOCTOAHHOro/NeEpeMeHHOro Toka.
1.3.5.3 [ns ncnonHenuns 220 B DC guckpeTHble BxOoAbl cpabaTbiBaloT TOMBKO NPV NOAAYE HaMpPSHXKEHUS
MpsIMO MONSIPHOCTW, ANS OCTasIbHBIX MoAMMUKALMI NONSPHOCTL NOAK/IIOYEHMST BXOAHbIX CUMHAMOB MPOU3BOSIb-
Hasl.
1.3.5.4 [ns ncnonHenus 220 B DC npeaycMOTpeHO (popMMPOBaHUE MMMy/bCa pexekumu, obecrneymsa-
IOLLIEro MpOTEKAHME MO BXOAHOWN LEny KONMYEeCTBa 3feKkTpuyectBa He MeHee 500 mMkKn. HanpspkeHue 3anycka
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nMnynbCa peXeKunn HE npeBbILAET HaNpsaXeHUd Cpa6aTbIBaHVI$I, npueeaéHHoro B Tabnuue 1. HanpsxeHue
BbIK/TIOYEHUS UMIYJIbCa PEeXEKUNN He NPEBbLILIAET HanpsXXeHUs Bo3BpaTa, NpUBeAEHHOrO B Tabnuue 1.

1.3.6 Mopaynb BbIXOAHLIX pene

1.3.6.1 BbixoaHble pene, NpPUMEHEHHbIE B YCTPOMCTBE, 06ECMNEUNBalOT rasibBaHUYECKYIO Pa3Bs3Ky 3/eK-
TPOHHOW CXEMbI YCTPOMCTBA C KOMMYTUPYEMBIMU LIENSIMA U 06/1aAatoT BbICOKON KOMMYTUPYHOLLEN CMOCOBHOCTBIO.
Kaxxgoe pene umeeT ABe MepekuAHbIX Mapbl KOHTaKTOB, HO HE BCE OHW BbiBeAeHbl Ha BbIXOAHbIE KNeMMbl. B
cxeme npeaycMoTpeHa 6110KMpoBKa OT CydalHbix cpabaTbiBaHMI BIXOAHLIX pesie npu cbosix npoueccopa.

1.3.6.2 BbixogHOe pene OTK/IOYEHWUS BbIK/IKOYaTens npoaybnmpoBaHO ABYMSI HE3aBMCUMMbIMK LIEMSMU
(BbIXOA perucTpa — TPaH3UCTOPHLINA KJIOY — CUIOBOE pefe) A/l MOBbIWEHWS HAAEXHOCTM cpabaTbiBaHWs npu
OTKNtoYeHnM aBapun. KoHTakTHble HP rpynnbl BbIXOAHbIX pene «OTkA. 1» n «OTKA. 2» peKoMeHAYeTCs BKIYaTb
napannenbHo.

1.3.6.3 HanpsbkeHne nuTaHusl ynpaBnsowmx obMOTOK BbIXOAHBIX pene coctasnsieT 12 B nocTosHHOro
TOKa.

1.3.7 Moaynb nutaHus

1.3.7.1 Moaynb nutaHusa npeobpasyeT NepBMYHOE HanpsbKEHWE OnepaTMBHOrO NUTaHus (NepemMeHHoe,
NMOCTOSIHHOE MW BbIMPSMIEHHOE) BO BTOPUYHbIE BbIXOAHbIE CTabUIM3npoBaHHble HaNpshKeHUs NOCTOSIHHOIO TOKa
+5Bwu +12 B.

1.3.7.2 B 3aBMCMMOCTM OT UCMOSHEHNS YCTPOMCTBO KOMMIEKTYETCS MOAY/IEM NMUTaHWS O4HOW M3 YeTblpex
mMoaMdmKaumii — Ha HanpsbkeHune 24, 48, 110 B nocCTosiHHOrO TOKa WAM Ha HanpsbkeHue 220 B nocTosiHHO-
ro/nepeMeHHOro Toka.

1.3.7.3 Ha Moayne nutaHus pacnosioXXeH OTCEK 3/IEMEHTa NMUTaHus, 0becneymBaloLLEro COXPaHeHe na-
MATU U XO4a YacoB Npu OTCYTCTBUM ONEPATUBHOIO NMUTaHMS.

1.3.8 Moaynb knaeuatypbl 1 nHamkaumm K1
1.3.8.1 Moaynb knaeBuaTypbl M MHAMKALMM MO3BONSET OMNpaLUMBaTb COCTOSIHAE KHOMOK, BbIBOAWUTb MH-
opmaumto Ha Tabno B 6yKBEHHO-LMMPOBOM BUIE, @ TaKXKe YNpPaBisaTh NOACBETKOW MHAMKATOPA.

1.4 YcTpolicTBo 1 paboTa

1.4.1 OcHOBHble MpUHLMMbI HYHKLIMOHMPOBaHMS

1.4.1.1 YCTpOWICTBO BCerga HaxoaMTCsl B PEXMME CNEXEHUS 3a Pa3HbIMU TOKaMU W HAnNpshKeHUsIMK I, I,
I Uy Us Upvo3a TOKOM M HanpsXeHWEM HyneBoW nocneaoBaTenbHocTu 3 v 3U,. Mpu oTcyTcTBUM TpaHcdop-
MaTopa Toka B ¢aze B Tok dasbl B paccuntbiBaetcs no ¢opmyne (1). MNMpn oTCYyTCTBMM M3MEPUTENIBHOrO TpaHC-
(opmaTopa HanpsxeHus Hynesoi nocnegoBatenbHocTy (THHM) 30U, paccumnTbiBaeTca no dopmyne (2).

[ononHnTenbHO No nporpamMe UndpoBor hUNbTpaLMK BbIYUCISIOTCS 3HadYeHus 3-i, 5-i, 7-i n 9-in rap-
MOHWYECKUX COCTaBASIOWMX ToKa 31,

1.4.1.2 YCTpoMCTBO OAHOBPEMEHHO M3MEPSIET MIHOBEHHbLIE 3HAYEHWS TOKOB W HampshKeHWUI C MOMOLLbIO
MHorokaHanbHoro ALM. CHsTble 3HaudeHus ALIM obpabaTbiBaloTcs MO nporpamMMme uMdpoBon dunbTpaumm
OTHOCUTENbHO MEPBON TFAPMOHWMKM MPOMBILWMEHHOW 4YacToTbl, B Pe3ynbTaTe Yero MOMy4valoTcs AEKapTOBbI
KOOpAMHATbLI BEKTOPOB BXOAHbIX TOKOB C OTHOCUTENbHOM B3aMMHOM ha3upoBkon. ®PunbTpauus oTcekaet
MOCTOSIHHYIO COCTaBASAIOLLYO CUTHAN0B, BbICLUIME FAPMOHMKMK, @ Takke ocnabnser 3KCNOHeHUMasbHyl0 COCTaBns-
IOLLYIO MpU NepexofHbIX npoueccax Npy aBapusix Ha IMHUN.

1.4.1.3 [Ins cpaBHeHMWsI C yCTaBKaMWN BbIMUCNSETCS AEMCTBYIOLLEE 3HAYEHME KAXKAOr0 TOKa M HaXoAMTCS
MaKcMManbHoe 3HaveHne U3 da3HbIX TOKOB.

OAHOBpPEMEHHO PacCUMTLIBAKOTCA HanpsKEHUE U TOK NpsIMOM M 0bpaTHOW nocnefoBaTeNlbHOCTY No dop-
mynam (7) v (8).

Mpu o0bpaTHOM uyepeaoBaHuK a3 NMpu pacyeTe Toka 0bpaTHONM nocnenoBaTeslbHOCTY Toku a3 B u C B
dopmyne (7) n (8) MeHaOTCA MecTamu.

3HauYeHNs Moaynei BEKTOPOB BbIYMCSIOTCA KaXable 5 MC M CpaBHMBAKOTCS C YCTaBKaMW, BBEAEHHbIMU B
YCTPOWCTBO NPW HacTPOMKe ero Ha KOHKPETHOE NMPUMEHEHME.

1.4.1.4 Mpwu nycke KakoW-nMb0o CTyneHW 3alumTbl BKIKOYAETCs cBeToamos «MycK 3awmThbl» U NpoucxoauT
aBTOMaTU4Yeckoe yMeHbLUeHNe 3HaYeHus1 YCTaBku Ha 5% ansa ncknioveHns apebesra n obecnedeHns koadhpuum-
eHTa Bo3BpaTa nopsaka 0,95. Mpu Toke MeHee 0,4X Iyom 77 (T.€. Npu Toke 2 A — Anst UICNONHEHMS 5 A 1 Npu Toke
0,4 A — ans ncnonHenns 1 A) koacbduumeHT Bo3BpaTta ymeHbLaeTcs ao 0,92.

1.4.1.5 [anee 3anyckaloTcsl BPEMEHHbIE 3aAePXKKW, 3afaHHble AN KaXAon CTyneHu cpabaTbiBaHus. B
Cfly4ae CHWXKEHUSI BXOAHBLIX TOKOB HMXKE ropora npoucxoaut cOpoc BblAEpXKM BpemeHu. [ns 3aBMCUMMbIX
XapaKTEepUCTUK BblAEPXKA BPEMEHU YMNPABNSETCS TEKYLLUMM TOKOM.

Mocne BblAEPXKKW 3a4aHHOr0 BPeMEHU BK/IIOYEHHbIX 3aWMT BKIOYaeTcs ceetoamos «CpabaTbiBaHue» u
NPONCXOAUT OTKJIIOUEHME BbIKTIOYATENS C NOMOLWbIO pesie «OTK.».

1.4.1.6 B MOMeHT cpabaTbiBaHMs KOHTAKTOB pesfie MpoucxXoauT UKcaumst NpUYUHBL OTKITIIOYEHNUS JIMHUN
(B1a cpaboTaBLUEN 3alUUTbI, BHELLIHEE OTKJIIOYEHUE MMM KOMaHAa), BPEMEHWU cpabaTbiBaHWUs 3alUWTbl NPV MOMOLLU
BCTPOEHHbIX 4acoB-KaneHAapsl, a Takke BPeMeHU, MpoLleslero ¢ MOMEHTa BbiSIBNEHWSI YCIIOBMI cpabaTbiBaHus
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3aWuThl 4O MOMeHTa cpabaTbiBaHus pene «OTKN.» T34y (MO HEMY MOXHO CYAUTb O peasibHOM MOMHOM BPEeMeHM
peakuum 3aWmTbl Ha aBapuio).

Mo curHany oTktoYeHUs BbikodaTens PMO BkIOYaeTCcs CBETOAMOA «ABApUMHOE OTKIIIOUYEHME», Hauu-
HaeT Muratb cBetoamod «OTKI.» M npoucxoauT dumKcaums Ob6LIero BPEMEHM CYLIECTBOBaHWS aBapuHOWM
CUTyaummn Torxr ITO MO3BONSET ONpeaensTe BPeMsS OTKIIOYEHNSI BbICOKOBOJIbTHOMO BbIK/OHATENS.

1.4.1.7 Pa3MblkaHMe KOHTaKToB pene «OTKM.» MpoucxoauT TONMbKO MOCAe paspbiBa LiEnU KaTywKu OT-
K/THOYEHMS BbIK/HOUaTeNsl 6/10K-KOHTaKTaMU BbIK/OUaTeNs A/ 3alMTbl KOHTAKTOB pesie YCTPOWCTBa OT MoAropa-
HMsl. AHANOMMYHO peanu3oBaHa W LeMb BK/IOYEHMS BblktodaTens. OTKIIOYEHME pefie YCTpoMCcTBa Mpu
HecpabaTbiBaHUM GJIOK-KOHTAKTOB MNPOM3BOAMTCS BPYYHYO, KHOMKOW «COpoc», MOCNe CHATUS NUTaHUS Lenei
ynpasneHus. [pegycMOTpeH KOHTPO/b 3a BPEMEHEM [MEepeK/ioYeHns BbIK/OYaTeNsd, a TakkKe BO3MOXHOCTb
OrpaHNYeHNs] ANMTENBHOCTM BblAayn YNpaBsiloWmMX CUrHaNoB Ha BbixoaHble pene «OTkN.» n «Bkn.». MNoapobHee
CM. n.2.5.6.4.23.

1.4.1.8 Mpu no60M BKIIOYEHUN BbIK/IIOUATENS C MOMOLLBIO YCTPOMCTBA aBTOMATUYECKU BBOAUTCS YCKO-
peHne cpabaTbiBaHusi NIIOObIX CTyneHeidr MT3 B TeuyeHMe BpeMeHu Tyxop+ 1 C. 3apepkka Npu YCKOpPEeHWM
3a[l@aeTCA OTAENbHOM YCTaBKON Tycxop MO UCTEUEHUM BPEMEHU Tymop+ 1 C YCKOPEHWE BbIBOAMTCS U3 paboTsl, U
HaYMHAOT [EMNCTBOBATb Pa3/IMYHbIE YCTaBKM MO BPEMEHWU AN pasHbiX cTyneHen MT3. Hanuuue yckopeHus no
Ka)KaoW M3 CTyneHeit 3aAaeTcs yCTaBkaMu. Ecnm BpeMs 3a4epXXKn YCKOpPeHWs 3aAaH0 60/bLe BPEMEHW 3aAEPXKKM
Kakon-nmbo cTyneHn MT3, TO AeWCTBYET MeHbLUAs yCTaBKa.

1.4.1.9 Tpn ycnoBun BbiAa4n KOMaHAbl Ha OTK/OYEHWE NIMHUN N OTCYTCTBUMU CHWXKEHWUS BXOAHOMO TOKa
Hwke 3HadeHnst 0,04% Iyom 7 (T.€. Npu Toke 0,2 A — ana ucnonHexust 5 A u npu Toke 0,04 A — ANs UCNOSHEHUS
1 A) B TeueHMe 33[1aHHOTO YCTaBKOW 7Typpz BPEMEHW, CpPabaTbiBaeT BbixoAaHOe pene «YPOB» M BblAaeT curHan
OTK/IOYEHNS1 BBOAHOIMO WM CEKLMOHHOrO BbIKIOYaTenen. Bpemsi 3apgepxxku Bblgaum curHana YPOB 3apaetcs
YyCTaBKOW Typos. TakuMm obpas3oM, curHan YPOB 6yaeT BbiAaBaTbCs TOMBKO MpU YCIOBUM HecpabaTbiBaHWs
BbIK/IOYATENS SIMHUU. DTO MO3BOJIIET CHU3UTb BPEMS OTKITIOYEHUS BbILLECTOSLEro BbIKMOYaTENS U YMEHbLUNTb
NoCNeacTBMA OTKasa BbIKAOYATENS JIMHUKU. 3aMKHYTOe COCTOSIHME KOHTakToB pene «YPOB» obecneunBaeTcs Ao
CHWXEHNS ToKa B IMHUKN HMxe 0,04X Iyom 77 DNNTENBHOCTb 3aMKHYTOrO COCTOSIHMA pene «YPOB» — He MeHee 1 C.

1.4.2 CamoamarHoctuka ycTpoKncTsa

1.4.2.1 Mpw BKJIOYEHNN NUTAHWSI NMPOUCXOAWT NOMHAsS NPOBEpPKa NPOrPaMMHO AOCTYMHbLIX Y3/10B YCTPOM-
CTBa, BKIOYas cam npoueccop, MN3Y, O3Y, sHeproHe3aBUCMMYIO NaMsATb YCTaBOK, BXOAHbIE U BbIXOAHbIE AUCKPET-
Hble nopTbl, @ Takke ALIM. B cnyyae obHapyXeHus OTKa30B, a TakxXe Mpu OTCYTCTBUM OMEPaTMBHOIO MUTaHUS
BbIJAETCS CUrHaN HOPMasbHO 3aMKHYTbIMU KOHTakTaMu pene «OTkas», U YCTPOUCTBO HBnokupyetcs.

1.4.2.2 B npouecce paboTbl npoueccop MOCTOSHHO NPOBOAUT CaMOAMArHOCTUKY W MepenporpaMMmmpyeT
TaK Ha3blBaeMbll CTOPOXEBOW TanMMep, KOTOPbIN, ecnu ero nepuoauyecky He cbpacbiBaTb, Bbi3blBaeT annapaT-
HbIn COpOC Mpoueccopa YCTPOWCTBA W 3aryckaeT BCIO MporpaMMy C Hayana, BK/OYasl MOSHOe HadanbHoe
camoTecTMpoBaHue. TakuMm 06pa3oM, MPOUCXOAWT MOCTOSIHHBIA KOHTPOSb KakK OTKa30B, Tak M Cly4yaiHbiX cboeB
yCTpOICTBa C aBTOMaTUYECKMM Nepe3anyckoM YCTPOICTBa.

1.4.2.3 B ycTtpoiicTBe uMeeTcs pexuM «KOHTpoNb», MO3BONAIOWMIMA BbIBECTU Ha MHAMKATOP TeKyline
3HaueHus1 dasHbIX TOKOB, TOKa HyleBOM M 0bpaTHOW MocnefoBaTeNlbHOCTEN, COCTOSIHWE BXOAHBIX AWUCKPETHbIX
CUrHasnoB, a Takke Tekylue AaTy U BpeMs. 3TO NO3BOMSET AOMOSHUTENBHO, C yYacTMeM onepaTtopa, NpPoBepUTb
LIeNIOCTHOCTb BXOAHBIX Lienein 1 NpaBuIbHOCTb YCTAaHOBKM TeKyLLEro BpeMeHW. B pexuvme «KOHTponb» MOMHOCTbIO
COXpaHAITCS BCE PYHKLUMN 3aLUMTbI, MO3TOMY HUKAKOro BBOAA Napons He TpebyeTcs.

29
http://energo24.ru



brBA.656122.020 P2

1.4.3 CTpyKkTypHas cxema

_Z] Mopgynb TpaHchopmaTopos <
TOKa IC

_Zj Mogynb TpaHcdhopmaTopoB €
HanpshkeHus uc
3U0

CrHXpOHM3aLusa BpeMeHun

— RS485
Mogaynb MUKPOMPOLLECCOPHOTO
USB Moaynb KOHTponnepa ,ﬂOHOﬂHMTeﬂbeIVI
KnaBuaTyphbl > ] MHTEPENC CBS3M

N MHAMKaLMK (B 3aBMCHMOCTM OT UCMONHEHUS)

_Z] Mogynb BbIXOAHbIX pene [> Bbixogbl pene
<] Mopaynb ONTPOHHBIX BXOA0B <:| lél;:;gemue
e Moaynb ONTPOHHBIX BXOAO0B <:| AuckpetHble
BXOAb!
E> Bobixoabl pene
<] Mopaynb BbIXOAHbIX pene
1 ONTPOHHbIX BXOA0B [IvckpeTHble
BXOZbl
©
=
g
cC
8 Mogynb nuTaHus
o)
g 220 B (110 B)
x _(Z] SnemeHT_||||||_
nuTaHus

PucyHok 3 — CTpYKTypHasi CxeMa yCTpoiCTBa

1.4.3.1 TOKM KOHTPONMPYEMOMN JIMHUWN MOCTYNAOT Ha BXOAHblE U3MEpPUTESbHblE TpaHCc(OPMaTopbl, OCY-
LLECTBASIOLLMNE ra/TbBAHMYECKYIO Pa3BA3KY M COrMlacoBaHWE YPOBHEN CMMHANOB. [Jlanee OHW MOCTynaloT Ha Moay/b
MMUKPOMpPOLIECCOPHOr0 KOHTpOsepa, rae npeasaputenbHO GUAbTPYIOTCH, @ 3aTeM oundpoBbIBAOTCS aHanoro-
umcposbiM npeobpasosaTenem ALM. Lndposoi curHanbHbIM npoueccop NpousBoauT uMdpoByto 06paboTky
cUrHanos. MNonyyeHHbIe AaHHbIE NepeaatoTcs rMaBHOMY NpoLEeccopy.

1.4.3.2 Moaynb WHAMKaUMKM U KNaBuaTypbl MO3BOMSET OMpaLIMBATL COCTOSiHME KHOMOK, BbIBOAWUTbL WH-
opmaumto Ha Tabno B 6yKBEHHO-LMMPOBOM BUE, @ TakXKe YNpaBnsaTb NOACBETKON MHAMKATOPA.

1.4.3.3 PexuMbl paboTbl YCTPOWCTBa 3a4alOTCs C K/aBMaTypbl, coaepxallei 6 KHOMOK ans auanora
(«BbIxoa», «<», «—»,«T», «I», «BBOg»), KHOMKYy «COpOC» AN c6poca CUrHanmu3aumm 1 ynpasneHns), a Takke
KHOMKW OonepaTMBHOro yrnpasneHus. O6cny>kmBaHve KnaBuaTypbl M MHAMKATOpPA OCYLUECTBASET niaTa ynpase-
HWS1 AWUCMIEEM U KNlaBMaTypo.

1.4.3.4 Moaynb OMTPOHHbLIX BXOAOB OCYLLECTBMSET rafbBaHWUYECKYI0 Pa3Bs3Ky BXOAHbLIX CUIHAaNoOB OT
CXeMbl YCTPOWCTBa W, B 3aBUCUMOCTM OT MCMOJIHEHMSI, paCCUMTaH Ha HOMMHAMbHBIA YPOBEHb BXOAHbLIX CUTHaNOB
220 B nocTosiHHOro, BbINPSIMAEHHOr0 NN NepeMeHHOro Toka nnu 24, 48 unu 110 B NOCTOSAHHOrO TOKa.
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1.4.3.5 Moaynb BbIXOAHbIX pene COAepXWUT CUrHanbHbIE U CUNOBLIE pene ANs YNpaBieHUs MnoaKYeH-
HbIM 060py0BaHNEM. KOMMYTUPYIOLLME KOHTAKTbI pene BbiBEAEHbI Ha BHELIHUE KIEMMbI YCTPOMCTBA.

1.4.3.6 Moaynb nuTaHus obecrieunBaeT BCe B/IOKM YCTPOMCTBA HEOOXOAMMBLIMU HaMpPsHKEHUAMU U Bbl-
MOJSIHEH No cxeme ¢ becTpaHcdopMaToOpHbIM BXoAoM. [nst ncnonHexnust 220 B nonsipHOCTb NOAKIOYEHNS NMUTAHKS
Mpov3BObHas, ANs UcnonHeHuin =24 B, =48 B n =110 B Ha knemMMy 1 nogBoanTcs «+», Ha KNEMMY 2 NOABOAMNT-
CH «—»,

Bnok NuTaHus BbliAAeT CTabunmManpoBaHHble Hanpsbkerns 5 n 12 B.

1.4.4 OnwucaHue BXOAHbIX aHaN0roBbIX CUrHanoB

1.4.4.1 KneMmmMmbl «Ip», «Ip» U «I» NpeaHa3Ha4yeHbl Ans NOAKAYEHMS BTOPUUHBIX 0OMOTOK U3MeEpUTENb-
HbIX TpPaHcOpMaTopoB TOKa MHMK. OB6MOTKM 0653aTeNbHO A0/MKHBI ObITb NPaBWUIbHO Cha3npoBaHbl. KrneMMbl
Hayana 0bMOTOK MoMeueHbl 3HakoM «*». Mpwu oTcyTcTBUM UTT B hase B BXoAHbIE KNEMMbI OCTAlOTCS CBOBOAHbI-
MM, @ B yCTaBKax KoHdurypaumm 3agaetca «TT dasbl B OTkn». B TakoM cnydae 3HayeHue Toka B ¢ase B
paccumTbiBaeTca no ¢opmyne (1). Ana sHeprocucteMm ¢ obpaTHbiM yepegoBaHuem ¢a3 ACB npeaycMoTpeHa
ycTaBka «YepenoBaHue a3 — MNpsamo/O6paTHO», YTO CYLECTBEHHO AJIS1 PACYETHbIX 3HAYEHWUIA Toka L.

[Ns yMeHbLUEHNS NOrpeLHOCTU M3MEPEHUsl TOKA MPU HaCbIWEeHUN NepBUYHbBIX TpaHChOpMaTopoB TOKa
Ans hasHbIX 3HaYEHWUIA NMPUMEHEH aNrOPUTM BOCCTAHOB/EHWS CMHYCOMAANbHON (hOpMbl CUrHana.

1.4.4.2 [ns noagoaa Toka 3l NUHUM ANs peanu3aumy 3aluTbl OT 3aMblKaHUA Ha 3eMNo NpeaHasHayve-
Hbl KneMMbl «3I». MonsipHOCTb noakntodeHnst TTHI K BXOAHbLIM KNemMMaM YCTPOMCTBA BaXXHa TONIbKO B TOM
Cryyae, Koraa MCrosib3yeTcsl HanpaBieHHas 3alluTa OT 3aMblkaHWui Ha 3emnto. KaHan Toka 31, BbICIUMX rapMOHMK
0TKanMbpoBaH Ha BTOPMYHOE 3HAYEHME ToKa, HEMOCPEACTBEHHO MOAABAEMOr0 Ha BXOAHbIE KJIEMMbI YCTPOWCTBA.

1.4.4.3 Knemmbl «Uyp», «Up> n «Up» npeaHasHayeHbl Ans NOAKMIOYEHNS BTOPUYHBLIX 0OMOTOK M3Mepu-
TeNbHbIX TPAHCHOPMATOPOB HAMPSHKEHNS.

1.4.4.4 Knemmbl «3Up» npegHasHadeHbl ANg noasoaa HanpsbkeHus 3U, ans peanusaumu 3awmTbl OT 3a-
MbIKaHWA Ha 3emnto. Mpu otcytcTBuM THHI (AomkHa 6bITb 3afaHa yctaBka «THHIM» = «OTKJ/1») HanpsbkeHue
3U, paccunTbIBAETCS Ha OCHOBaHMM Tpex asHbIX HanpsixeHuii no dopmyne (2).

1.4.5 OnucaHue BXOAHbIX ANCKPETHbIX CUrHAN0B

1.4.5.1 CocrosiHue Bxoga «Bxoa PIO» cnyxuT ans KOHTPONS COCTOSIHMA BbIKoYaTens nmHum «OTKIto-
YeHo», Nepeaayvn COCTOSIHMS Ha BbixogHoe pene «Pr0» (¢ yu4eToM «3awmThl OT Apebe3ra KOHTaKToB»), a Takxe
ANS UHAMKaUMK ero Ha nepeaHen naHenu ycTpoiicTsea.

1.4.5.2 CocrosiHue Bxoaa «Bxog PIB» CnyXUT ANst KOHTPOSS COCTOSIHMA BbIK/loYaTeNs MHUN «Bktode-
HO», MOBTOPEHWUSI COCTOSIHMSI Ha BbiIXOoAHOe pene «PrB», a Takke ANng vHAMKAUMWM €ro Ha nepeaHen naHenm
YCTPOWCTBA.

OpHOBpEeMEHHO A0/MKeH 6blTb aKTUBHBIM TOSIbKO OAWH M3 3TUX ABYX CMrHanoB. OgHOBpEMEHHOe Hannune
WM OTCYTCTBME CWUrHanoB B TeyeHue 6onee 4yem 10 C BOCNPUMHMMAETCs Kak Ob6pbIB KaTylleK BK/O4Ye-
HUSA/OTK/IOYEHUS BBIKAOYATENS M AMArHOCTUPYETCS HaAnUCbio Ha uMHAmkaTope «HewcnpasHocTb KB/KO». Tpu
3TOM cpabaTbIBaeT pene n BKII0YAETCS cBeToAMOA «HencnpaBHOCTb».

1.4.5.3 Bxoa «CurHan rasoBOW 3aluTbl» MpeAHa3HayeH AN Bblhayn CUrHanM3auum KOHTaKTaMu pene
YCTPOWCTBa M ero uKcaummn yxxe npy nepebiX NMpU3HaKax BblAENEHUS ras3a, eciv YCTPOMUCTBO MPUMEHSIETCS ANs
3aWmMThl TpaHcopMaTopa, Hanpumep, COBCTBEHHBIX HYXA.

Bxoa «lasoBas 3aliMTa» OCYLLECTBNSET HeEMeANleHHOe OTK/IIOYEHMe BhiKoYaTens. B cnyyae npuMeHeHus
YCTPOWCTBa ANS 3alUMTbl JIMHUIA [daHHbIA BXOA MOXET WMCMOMb30BaTbCs KakK BXO4 6e3yCNOBHOMO OTK/OUYEHMS
Bbik/tovaTens. Adevicteue AMNB npu 3ToM 610KMpyeTCs.

HaxkaTue Ha KHOMKy onepaTMBHOMO ynpaBneHus «la3oBasi 3aluTa» NepeBoauT AeWCTBME CWrHana, no-
CTynaloLLero Ha KOHTaKTbl «[@30Bas 3alumMTa», C OTKIIOUYEHUS BbIKNKOYATENSA IMHUM Ha CUTHANM3aumio, rnpu 3Tom
€ero feincreue 6yaeT aHanormyHo Bxoay «CurHan rasoBoi 3awuThl». MOBTOPHOE HaXxaTve NepeBOAWT AeNCTBUE
BXOAa C CWUrHanusauumM Ha OTKIodYeHue. Tekyluii pexxuM paboTbl BXoAa MOKasbiBAETCS MHAMKATOPOM BO3se
KHOMKW OnepaTMBHOIO yrpaB/ieHus.

1.4.5.4 Bxop «AsTtomat LUM» npegHasHadeH AN curHanusauuu nponagaHvus Hanps>KeHus Ha LWrHax nu-
TaHWUs 3aBofa NMpYyXuH 1Mbo ANns KOHTPONS FOTOBHOCTU BhiKtoYaTensl, nogpobHee cMm. n.1.2.8.12.

1.4.5.5 Bxopg «Cbpoc curHanmsaumm» MOXeT MCMNONb30BaThCs A1 ANCTAHUMOHHOMO cbpoca BCex pene u
CBETOAMOAOB CUMMHANIM3aLUMM YCTPONCTBA, HAaNpUMepP, OT BHELLHEN KHOMKW WK MO TeNeynpaBieHuto.

1.4.5.6 Bxoa «PaspeweHve TY» npeaHa3HadeH Ans Bblbopa MCTOYHMKA KOMaHAHOMO YnpaBfeHus Bbl-
KntouaTeneM. Pexxum paboTbl 3TOro BXoJa onpeaensieTcsl ycraBkon «PaspelieHne TY». B nonoxeHun «Mepekn.»
pexum paboTbl onpeaenseTca nepeknodatenem «MY/TY», noaknoyeHHbIM K BXoay «Pa3spelweHne TY»: npu
HanMunM curHana paspelueHo TeneynpasneHue (0T Bxoaos «OTk. OT TY», «Bkn. oT TY» 1 OT IMHUM CBS3N), NpK
OTCYTCTBUM — YyrpasfieHne OT Ko4va. B nonoxeHun «Bcerga» TeneynpasfeHne M yrpasfieHWE OT KJoya
paspeLleHbl BCeraa, 3ToT pexuM Takke MOXET UCNOoNb30BaThCs, eCnv nepeknoyaTens «MY/TY» paspbiBaeT Lenu
«OTKN. OT TY», «OTKA. OT KtoYa», «Bkn. oT TY» u «BK/. OT K/OYa» U He 3aBOAUTCA Ha BxoA «PaspelieHune TY».,
B nonoxenun «Ha Bki.» pexum paboTbl onpepensieTcs nepekntodateneM «MY/TY», NOAKIOYMEHHBIM K BXOAY
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«PaspelueHne TY», HO OAEACTBYET OH TONbKO Ha KOMaHAY BKJIOUYEHMS, OTK/IHOYEHUE B 3TOM PEXMME paspeLLeHO
Bceraa.

1.4.5.7 Bxopgpl «Bkn. oT knoda» n «OTKA. OT KNKoYa» npeaHasHayvyeHbl ANs BKAIOYEHUS U OTKIIOYEHUS
BbIK/IOYATENS K/IIOHOM YrpaBreHus.

1.4.5.8 Bxogpl «Bkn. no TY» n «OTkn. no TY» npeaHasHayeHbl AN AMCTaHUMOHHOIO BK/KOYEHUS U OT-
K/IOYEHNS BbIKKOYaTENS MO TeneyrnpasieHNIo NPY UCMOMb30BaHMN CUCTEM TeNEMEXAHUKM.

NmeeTca ocobeHHOCTb paboThbl Mo BXxoay «Bkn. oT TY», a Takke KOMaHAbl «BK/IOYEHME MO JIMHWUN CBA3N».
Mpw 3agaHHON ycTaBke «KBuTUpoBaHMe — OTK/I» 3TUMKM CUTHaNaMM MOXHO BKJIOYaTb BbIK/IlOYATENb NPUCOEau-
HeHus 6e3 onepaumMn «KBUTUPOBaHMS». Takas YHKUMS HeobxoauMma npu paboTe C HEKOTOpbIMKM CUCTEMaMu
TenemexaHnkn nnn SCADA cuctemamu. Npu 3aaaHum ycTaBkm «KBuTUpoBaHMe — Bk» nepes AaHHbIMW KOMaHAa-
MM HEO6XOAMMO CHaYana «CKBMTMPOBATb» aBapUMHOE OTK/OYEHME, AaB PYYHOE MOATBEPXKAEHUE OTKIIOYEHUS, A
NMLWb 3aTeM BK/IOYATb BbikNtoYaTenb. [nsa Bxoda «Bki. OT kioua» «KBUTUpOBaHUe» 0b6a3aTenbHO BCeraa.

1.4.5.9 Bxogbl «AYP» n «YAMNB» npegHasHayeHbl ANs OTKIOYEHUS U BKITKOYEHUS NPUCOeAMHEHUS MO
CUrHanaMm 4YacTOTHOW pa3rpy3ku CETM OT BHELIHEro, Kak NnpaBwWsIo, LEHTPaNM30BaHHOIO ycTpoictea AYP. Bxoapl
AENCTBYIOT Ha JIOMMYECKYIO CXEMY YCTPOMCTBA TONbKO B C/iydae, Korfa ycraBka «@DyHKUMS» B Fpynne yCTaBoK
«AYP/YAIB» HaxoanUTCa B MONOXeHUU «BXOd»

CvrHan YAIB BK/IOYAET IMHUIO TOSILKO B TOM Cllydae, eciv oHa bbinia oTkoueHa curHanom AYP. Pexxum
YAMNB MoXeT NporpaMMMpPOBaTLCS YCTaBKOW KOHMUIypauun Kak BHYTPEHHWA WM BHEWHWA. pu BHeWHeM
pexuMe obpaTHOE BKJIHOUYEHME NIMHUM NPOM3OMAET NOC/E NoAauUM curHana Ha exoa «4AMB», a Npy BHyTpeHHEM —
npu CHATUMM curHana «A4YP», npu atoM Bxoa «4AIB» He ucnonb3lyetcsa. B aToM pexunme BbiBog AYP ¢ NoOMoLLbO
KHOMKM OMNepaTUBHOIO YynpaBneHns <«AYP» nocne OTK/IOYEHWUS BbIKIOUaTeNs curHanoM AYP nopenctsyeT
QHaNOrM4YyHO CHATUIO 3TOMO CUrHaNa, TO €CTb BKAKOUUT JINHUIO.

1.4.5.10 Bxoa «[lyroBasl 3aWwmTa» MUCNosb3yeTcs Ans 6e3ycnoBHOro OTK/OYEHMS BbIKKOYaTENs Npu cpa-
6aTblBaHUM AaTuMKa Ayrv, YCTaHOBJIEHHOrO B siyelike. AMB npu cpabaTbiBaHWM aBTOMAaTUYECKU 3arpeLlaeTcs.
Bo3MoykeH KOHTpPO/b AYrOBOM 3aLUMTbI MO TOKY.

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

1.4.5.12 Bxoa «Bxog YPOB» ucnonb3yeTcs ANs OTKAOYMEHMs] BbIKOYATENS MpU OTKasle HMKECTOosILero
BbIK/lOYATENS C KOHTPOSIEM MO TOKY. [1Ns OTKAOYEHMS BbiKo4aTens HeobxoaMmMo ogHOBPEMEHHOE MPpUCYTCTBUE
CcurHana Ha Bxofe «Bxon YPOB» n Hanuume Toka, NPEBbLILIAOLWIErO YCTaBKy Ntoborn cTyneHn MT3, aencTsytolLei
Ha oTkstodeHme. AlMB npu cpabaTbiBaHNM aBTOMATMYECKM 3anpeLLaeTcs.

Hannume curHana Ha Bxoge npv OTCYTCTBUM TOKa BOCMPUHMMAETCS KaK HEMCNPABHOCTb M Bbi3bIBAET Cpa-
6aTblBaHWe NpeaynpeanTenbHOM CUrHAIM3aLUMi.

1.4.5.13 Bxoapl «Bxopg 1»...«Bxoa 15» npegHa3HaueHbl ANs pacluMpeHUsi BO3MOXHOCTEN YCTpPOWCTBA.
CBOMCTBa KaXA0ro BXOAa 3a4atoTcs OTAENBHO C MOMOLLbIO YCTaBOK B COOTBETCTBYIOLMX MPpynnax, noapobHee cM.
n.1.2.13.

1.4.6 Onu1caHue BbIXOAHLIX pene

1.4.6.1 Pene oTkno4veHuns BbliknovaTens «OTkn.1» n «OTKN.2» coBepLIeHHO OAMHAKOBbI M YNPaBASIOTCS
MpoLeccopoM napannenbHo. Pene BO3AEWCTBYIOT Ha KaTyLKy OTK/OYEHUs BbiknodaTens. [Ba pene caenaHo
UCKIIOYUTENBHO C LEeSbio MOBLIWEHUS HAAEXHOCTU OTKAoYeHUs npu aeBapusix. [pu 3TOM pe3epBupyroTCS
BbIXOAHOM Kackaj perucrpa, ynpaBnsitoWMUiA KoY, COBCTBEHHO 3M1eKTPOMarHUTHoe pene. OaHa M3 KOHTaKTHbIX
rpynn pene «OTkn.1» 3apeiicTBoBaHa B CXeMe 06paTHOM CBS3WM NSl ONpefeneHusi BpeMeHu cpabaTbiBaHUs
3awmThl. Mpy NOAKAOYEHMM PEKOMEHAYETCS BKOYaTh NapasiesibHO BbIXOAHbIE KOHTAKThI OT pa3HbIX pene.

1.4.6.2 Pene «Bkn.» npefHasHayeHO ANs BKIOYEHWUS BblKNtoYaTens. Pene Bo3aeiCTBYeT Ha KaTyLUKY
BKJTOMEHMS BbIK/OHaTENS.

Mpy NpoekTMpoBaHMN HEOBXOAUMO CNEAUTb 3a BO3MOXKHOCTHIO MOBPEXAEHUS KOHTAKTOB pefie, eciv OHU
6yayT pasMblkaTb MOCTOSIHHbIM TOK cBbille 0,5 A npu HanpspkeHun cebiwe 100 B, 1 npu HeobxoamMMmocTu
NPUMEHATL MPOMEXYTOUHbIE pene.

1.4.6.3 Pene «YPOB» npefHa3Ha4yeHO AN15 BblAayW CUrHana Ha OTKJIIOYEHME BbILWECTOALMX BbIK/OYaTe-
nel nNpu oTKase CBOEro.

1.4.6.4 CneuuanbHble nporpaMmupyemole pene «Pene 1»...«Pene 4» nMeloT BO3MOXHOCTb MPOrpaMMHO
MoAKIIOYaTbC K OAHOW M3 6OJbLIOFO KOMIMYECTBA BHYTPEHHMX TOYEK JIOrMUeckon yHKLMOHANIbHON CXEMbl
YCTpONCTBa, MpuaaBasl AOMOSIHUTESbHYIO MMBKOCTb TEPMUHANY Mpyu NPUMEHEHMW. [OMONHUTENIbHO BO3MOXHO
BBeJeHVEe 33flaHHOW BPEMEHHOMN 3aAepXKu Ha cpabaTbiBaHue, a Takke (yHKUMS 3anoMuHaHWs cpaboTaBsluero
coctosiHusl oo ero cbpoca (aHanor dyHkumm 6nvHkepa). Cpeay TOYEK MOAKIIOYEHUS — BCE OCTallbHbIE pErE,
4YTO6bI MOXXHO 6bINI0 YBENMUNUTD YMCIO UX BbIXOAHbLIX KOHTaKTOB Npu HeobxoanMocTu.

1.4.6.5 Pene «[lyck MT3» cpabaTbiBaeT Npu nycke nobol U3 BBEAEHHbIX Ha OTKJIIOYEHME CTyneHen MT3.
Pene npeaHa3HaYyeHO ANst OpraHM3auUMKM CXEMbl 3alUMThbl LWKWH, NycKka BHelHel cxeMbl YPOB, KOHTpons 4yBCTBU-
TenbHoCT MT3 v Apyrux uenew.
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1.4.6.6 Pene «OTKa3» KOHTponMpyeT paboTOCNOCOB6HOCTbL CaMoro ycTpoictBa. HopMasbHO 3aMKHYTble
€ro KOHTaKTbl Pa3MbIKaloTCs NpY cpabaTbiBaHUM pene B Cly4Yae HaMuusl ONepaTMBHOIO NMUTaHWs U NOCNE NOSHOW
NMpoOBEPKM paboTOCNOCOEHOCTU YCTPOWCTBa ero (pyHKLUMEN CaMoaMarHocTMku. Pene npeaHasHayeHo Ans paboTsl
Ha aBapuMHO-NpeaynpPeanTESIbHYIO CUrHanM3aumo NoacTaHuuK. Mo AaHHOMY BbIXOAY PEKOMEHAYETCS YCTaHaBMu-
BaTb AOMONHUTESbHbIN BHELIHWIA BAIMHKEP.

1.4.6.7 Pene «CurHanusauusi» cpabaTtbiBaeT npu ftobbiX HEMCNPABHOCTSAX BO BHeWHEM 060pyaoBaHuu,
KoTOpble 06HapY>XMBaeT CUCTEMA AMArHOCTUKM TepMuHana (cMm. Tabnuuy 10), npu ntobom cpabaTeiBaHNM 3aLUMTbI
(B TOM uucC/ie Ha OTK/IIOYEHHOM MM HecpaboTaBLUEM BbIK/OYaTENe), NP CaMOMPOM3BOSIBHOM OTKHOYEHUM
BbIK/IKOHaTENS.

[aHHOe pene MOXET MporpaMMMpOBaTbCA Kak Ans paboTbl B HEMpepbiBHOM pexume, A0 cbpoca ero
KHOMKON «CBpoc», Tak U B MMMNYJSIb,CHOM PEXMME C 3aaBaeMov ASIMTENbHOCTbIO cpaboTaBLUero cocTosiHus. Mpu
3TOM MpW NOSIBNIEHUM HOBOW HEWCMPABHOCTU pene cpaboTaeT BHOBb. ITO YAOGHO AN NpefoTBpalLeHUs 6/10KuU-
POBKM CUCTEMbI LIEHTPASIbHON CUFHANM3aLMN MOCTOSSIHHO «BUCSILLIMM» CUIHA/OM.

1.4.6.8 Pene «ABapuiiHoe OTK/IlOYeHUe» cpabaTbiBaeT Npu No6OM HE KOMAHAHOM OTK/OUYEHWUMN BbIK/TIO-
yaTens, onpeaensemMoM no CocTosHMK BxodoB «Bxoa PMO» n «Bxop PINB», B TOM uncne, 1 caMonpon3BoSibHOM
(HanpuMep, MexaHW4ecKoM OTK/oYeHuM). [aHHOoe pene npeaHa3HayeHo ANs BblAauyu CurHana aBapuMHOM
CUrHanm3saummn n cbpacoliBaeTcs Noce «KBUTUPOBAHMS» BbIKtOUaTess.

1.4.7 OnwucaHne KHOMOK ONepaTUBHOrO ynpasieHus

1.4.7.1 KHOMKM onepaTMBHOMO ynpaBneHus npefHasHayeHsbl AN BblBOAa 3aWMT 13 paboTbl M nepeso-
Ja Ha CMrHanu3auMio NepcoHasnioM MOACTaHUMA MpW NMPOBEAEHWM OMEPATMBHBIX MEPEKIoYeHn. s paboThl C
3TMMM KHOMKaMu He TpebyeTcs 3HaHWe napons. [ns 3aluTbl OT C/ly4alHOro HakaTus HeobxoaMMo CHadvana
HaXxaTb KHOMKY «_—~_» 1, He OTMNyCcKas ee, HaXaTb HeobX0ANMYIO KHOMKY ONepaTUBHOMO YrpaBieHus.

Tekywmin pexxum paboTbl YKa3blBaeTCs MHAMKATOpaMu CripaBa OT KHOMKM. MoralleHHoe COCTosiHME 060omx
MHAMKATOPOB, 03HAYaET, UTO (PyHKLUMS BbiBEAEHA YCTaBKOW.

YnpaBneHue KHOMKamu OnepaTMBHOMO YMpaBieHWs TakxXe MOXET OCYLLeCTBAATbLCA Mo noboMy KaHany
CBS3N.

1.4.7.2 KHonka «YPOB» M03BONSIET OMEpaTMBHO OTK/OYaTb AENCTBME 3alMTbl JIMHUM MO BbIXOAAM
«YPOB» Ha BBOAHOM M CEKUMOHHbIN BbIKMOYATENM M NpefHasHavyeHa Ans NPOBeAEHUst HanafouHbIX paboT Ha
VHUAN.

1.4.7.3 KHonka «AYP» no3BonseT BbiBeCTU ¢uaep w3 noa aencrtens AYP unm npu HeobXoaAUMMOCTM
BKNIOUYUTb mnaep, OTKIIIOUYEHHBIN OT curHana AYP.

HaxxaTve Ha KHOMKY nocne oOTkMoueHuss oT AYP, npu 3ajaHHON ycTaBke KoHdbwurypauum AYP —
«BHyTpeHHee», N03BOSIMT BKJIOYUTb NPUCOEAMHEHME Yepe3 BPeMs, 3alaHHOE YCTaBKOW 7y

1.4.7.4 KHonka «AlB» No3BONSIET ONEPaTUBHO BbIBOAUTL M3 AencTBus AlB, ecnu ero paboTa 6bina pas-
pelleHa ycTaBkaMmu. [pu 3TOM BKAOUaeTcs ceetoano «bnokuposka AlB».

1.4.7.5 KHonka «[a30Basi 3aliMTa» MO3BOJISIET OMEpPaTMBHO MepekoyaTb AeicTBMe curHana «lasoBas
3aWmMTa» C OTK/OYEHNS BbIKOYATENS HA CUrHanM3aumio. 3T0 MoXeT noTtpeboBaTbCsl, Hanpumep, Npu AOAUBKe
Macna B TpaHccopMaTop NpU UCMOJIb30BaHWM YCTPOMCTBA B KAYeCTBE 3alluTbl TpaHCchopMaTopa.

1.4.7.6 CocTosiHMe OpraHOB OMEepaTMBHOMO YrpaBieHWs, Pa3MELUEeHHbIX Ha MepeaHen naHenu yCTpou-
CTBa, PUKCUPYETCS B MaMaTU aBapuil B MOMEHT BblAauu KOMaHAbl Ha OTK/OUYeHWe. ITO No3BONseT B Heobxoan-
MbIX CflyYasix BbISIBUTb OLUMGKM AEXYPHOro nepcoHana npu KOMMyTaumm.

1.5 Mapkuposka n ninomMbuposaHue

1.5.1 Ha kopnyce ycTpoicTBa MMEETCS MapKMPOBKa, CoAepykallias cneaytowme aaHHbIe:
— TOBapHbIN 3HaK;

— 0603HauveHue («Cnpuyc-2-MJ1»);

— UCMOJIHEHME MO HAMPSHKEHMIO ONEPATUBHOIO NUTaHUS;

— UCMOJTHEHME MO MHTEPdENCY IMHUN CBSI3N;

— 3aBO/CKON HOMEp;

— [aTy u3rotoBneHus (Mecsu, rog).

1.5.2 OpraHbl ynpaBneHus U MHAUKALMK YCTPOWCTBA, @ TakKe KNeMMbl MOAKIOUYEHUS UMEKOT MOSICHS o-
e Hagnmcu.

1.5.3 Mnom6upoBaHWe yCTPOMCTBA OCYLLECTBASETCS C NOMOLLbIO NIOMBUPOBOYHOW KNENKOMN NEHTHI.

1.6 YnakoBka

1.6.1 YnakoBka ycCTpoicTBa Npon3BeAeHa B COOTBETCTBUM C TpeboBaHusMu TY 3433-002-54933521-2009
[Ns YCNOBWIA TPAHCMOPTUPOBaHMS, yKasaHHbIX B pa3aene 5 HacToswero P3.

1.6.2 TpaHcnopTHas Tapa MMeeT MapKMPOBKY, BbINO/HEHHYIO Mo TOCT 14192-96, U COAEPXKUT MaHuUny-
NAUMOHHBIE 3HAKM.
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2 WCrOJ1Ib3OBAHME MO HASHAYEHUIO

2.1 SkcnnyaTauuoHHbIE OrpaHUyeHus

2.1.1 KaTeropuuecku 3anpellaeTcs NOAKIOUYEHNE YCTPOMCTB C WUCMOSIHEHUEM MO HamnpshKEHWUIO orepa-
TMBHOIO NnTaHus 24, 48 1 110 B NOCTOSIHHOro ToKa K OnepaTtMBHOMY HanpshkeHuto 220 B, Tak Kak 3TO NpUBOAUT
K BbIXOZY YCTPOMCTBA U3 CTPOS.

2.1.2 KnuMaTuuyeckue YC/I0BUSI 3KCMTyaTauuyM YCTPOWCTBA AO/MKHbI COOTBETCTBOBATb TPebOBaHMAM
n.1.1.3 HacTosawero P2.

2.2 TlogrotoBka U3Aennst K UCNOMb30BaHMIO

2.2.1 Mepbl 6e30MmacHoCcTH

2.2.1.1 NMpw paboTe c ycTponcTBOM HeobxoanMo cobnoaaTth 0bLiMe TpeboBaHMS TEXHUKM 6e30MacHoCTH,
pacnpocTpaHsaoWmecs Ha YCTPOMCTBA peneiHON 3alumUTbl U aBTOMATUKN SHEPrOCUCTEM.

2.2.1.2 K akcnnyaTaumum AOnycKarTcs nvua, Usyumslume HacTosee PO v npolweswive NpoBepKY 3HaHWUM
npaBu/1 TEXHUKM 6E30MACHOCTM M 3KCMyaTaLuun 3NIEKTPOYCTAHOBOK 3/IEKTPUYECKMX CTaHLUMIA U NOACTaHLMNA.

2.2.1.3 YCTpOMICTBO AO/MKHO YCTAHAB/IMBATBLCA HA 3a3€MJIEHHbIE META/ITIMUYECKME KOHCTPYKLIMK, NMPU 3TOM
HeobxoaMMo 0becneunTb HaAEXHbIN SNEKTPUYECKUI KOHTAKT MeXay MNaHesnbld U BUHTaMU KpenneHust yCTpou-
CTBa, @ TaKXXe COeANHUTL 3a3eMNSOWMI 6ONT YCTPONCTBA C KOHTYPOM 3a3eM/IEHMS] MEAHbIM NPOBOAOM CEYEHUEM
He MeHee 2 MM?,

2.2.2 Tlopagok yCTaHOBKM

2.2.2.1 BHewHwWIA BUA YCTPOMCTBA NpMBEAEH Ha pucyHkax .1-T.4. MexaHu4eckas ycTaHOBKa yCTPOWNCTBa
Ha MaHeslb NPOM3BOAMTCS C MOMOLLbIO 4-X BUHTOB COMIaCHO pa3MeTKe, NPUBEAEHHOW Ha pUCyHKe I.5.

2.2.2.2 JnekTpuyecKkas Cxema MNoAKII0YEHNs NpuBeaeHa Ha pucyHke [.1. YepepoBaHue a3HbIX TOKOB
06s13aTenbHO MPOBEPSIETCS NOCNEe MOCTPOEHUS BEKTOPHOM AMarpaMMbl Harpy304HOro pexwuMa, NoslyYyeHHON B
pexume «KOHTponb», a TakKe Mo 3HauyeHuto Toka . TOKM A0/MKHbI MOABOAMTLCS C MpsIMbIM YepeaoBaHuneM ¢has.
B Tex sHeprocuctemax, rae npuHsATO obpaTHoe yepeaoBaHume a3, TOKM MOABOASATCS COrflacHO MAapKMPOBKE Ha
YCTPOWCTBE, HO aKTMBM3MPYETCsl YCTaBKa KOHdurypaummn «ObpaTHoe YyepeaoBaHve das».

OnepaTtumBHoe nuTaHne =24 B, =48 B, =110 B, =220 B nnun ~220 B (B 3aBUCUMOCTW OT UCMONHEHUS) NOA-
KOYaeTCs K KOHTakTaM «[lutanue». [ng ucnonHeHns 220 B nonsapHOCTb NOAKAYEHUS NMUTAHUS MPOU3BOSIbHAS,
ANs ucnonHenun =24 B, =48 B u =110 B Ha kneMMy 1 NoaBoAMTCS «+>», Ha KNeMMy 2 MOABOAUTCS «—>,

2.2.2.3 ABTOMaTM4yecKkue BbIK/IlOYaTeNM, UCMONb3YeMbIE A1 3alMThl Lenein onepaTUBHOIO Toka yCTpoi-
CTBa, BbIGUPAOTCS M3 YCNOBMIA paboThl B HOPMasibHOM peXuMe M Mpu KPaTKOBPEMEHHOM Bpocke Toka BO BpeMsi
noaayn NuUTaHus.

MaKcMMarnbHbI TOK, MOTPebISiEMbIN YCTPOMCTBOM Npu paboTe, onpeaensieTcst no dopmyne:

Pakc _ 25 (Bm) _

Il =
Upr 176 (B)

0,154 (11)

PABOYUU MAKC —

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

UMAKC — 242 (B)
RYCTP + RHCTO’JH 30 (OM) + RI/ICTOTJH

<814 (ana R,croyy =0) (12)

IIYYCK -

HYCKOBOI\;I 6p0COK TOKa B MOMEHT noAa4yun Harnps>XeHusa nuTtaHna Ha nepeMeHHOM onepaTtMBHOM TOKE:

Upie X2 341(B)
Rycrp + Rycroun 30 (Om) + Rycroun

<1154 (anaR,cr0q; =0) (13)

[HYCK -

Taknum 06pa3oM, 3alUTHBIV aBTOMATUYECKMI BbIKNIOYaTE b, YCTaHABMBAEMbIM B LIENSX NUTAHUS YCTPOM-
CTBa, [O/MKEH WMETb TOK TEM/IOBOrO PACLUENUTENsI CBbIIE 3HAYEHUS Ipisoumi makc, @ TOK 3NEKTPOMArHUTHOM
OTCEYKU — CBbIWE 3HaYeHUs Iy

Kak npaBufio, NUTaHWe YCTPOMCTBA KaK B LIEMSX NMEPEMEHHOro, Tak M MOCTOSIHHOMO ONepaTMBHOMO TOKa
OCYLLECTBMISIETCS Yepe3 aBTOMaTUYeCKME BbIKTHYaTENM C HOMMHASBbHBIM TOKOM 2 A (XapakTepucTuka cpabaTbiBa-
Hus K).

2.2.2.4 BHewwHMWe aneKTpUYecKne Lenu NoAaKIYaroTCs Npy NOMOLM KIEMMHbIX KOMOAOK.

2.2.2.4.1 W3MepuTenbHble TOKOBbIE LIEMMW MOAK/IIOYAIOTCA K KINEMMHOW Konodke X1. KneMMHas konoaka
MO3BONSIET 3aKUMaTb OAHOXMIbHbIA MM MHOFOXMWIbHBIN MPOBOA ceyeHueM ot 0,33 go 3,3 MM%. B cnyuae
NCnosib30BaHUsl NPoBoAoB 6onbluero ceyeHns HeobxoaMMO NpUMeHSTb Y-06pasHble HaKOHEYHWUKN.

2.2.2.4.2 BxofHble, BbIXOAHbIE 31eKTpUYEcKme Lenu, Lenu n3MepeHns HanpskeHus, Lenn onepaTtueHOro
NUTAHUS N IMHUK CBSA3WM MOAKIIOYAIOTCA K pa3beMHbIM KNEMMHbIM KonoakaM X2-X9. lMNpu MoHTaxe Heobxoanmmo
CHa4yana BCTaBMTb OTBETHYIO YacTb B pa3beM MO BCEN ANMHe, 3aTeM, Y6eaMBLUMCb, YTO 3alleSIKHYNUCb 6OKOoBbIE
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NJacTMaccoBble (UKCATOpbl, 3aBMHTUTL ABa (UKCMPYIOWMX BMHTA. KneMMHasi konoaka Mo3BosseT 3aXuMaTb
OHOXWIIbHBIN MM MHOTOXWUbHBIN NPOBOZ ceyeHneM oT 0,08 ao 3,3 MM2,

2.2.2.5 BbIXOAHbIE peneiHble KOHTaKTbl CUFHAIU3aLUMKN YCTPOWCTBA, 3aMbIKAIOLLIMECS MPU HEUCTIPABHOCTY
BHELUHMX LeMNei ynpaBfeHusi WMAW aBapuMHOM OTKOYEHWMM NMHUKM (KNeMMbl «OTkas», «CuUrHanusaumsi» u
«ABapUIHOE OTKJTIOYEHUNE), MOAKNIOYAIOTCS K LIEHTPASIbHOM CUrHanM3auumM NoACTaHUMM U MOTYT 6biTb BK/THOYEHDI
napannenbHo.

2.2.2.6 B ycTpoicTBe npeaycMOTpeHa MOACTPOMKAa KOHTPACTHOCTU MHAMKaTopa. Ecnv uHdopMauus Ha
NMHANKaTOpe OTObpaXkaeTcsl HeYeTKo, TO HeObXoAMMO OTperyMpoBaTh KOHTPACTHOCTb MHAMKATOPA MO METoAuKe
n.2.3.2.

2.2.2.7 B KOMMMEKT C YCTPOMCTBOM MOCTABNSAETCS CMEeHHasi 6aTapelika Ans COXpaHeHUs MamsaTh U xoada
YyacoB (napaMeTpbl cpabaTbiBaHWI) MpU OTKJILOYEHMU OMNEPATUBHOrO NUTaHUS (KOHMMUrypaumst ycTpoinctea u
YCTaBKN XPaHSITCA B SHEProHE3aBUCUMMONM MaMsATU U HE 3aBUCAT OT Hannuus 6atapeiku). Mpu NocTaBke yCTpon-
cTBa 6aTapelika yxe YCTaHOBNeHa B OaTapeiHblii oTcek. [lepea MCMosib30BaHMEM YCTPOWCTBa A0 MoAauu
onepaTMBHOIO NUTaHWUsl HEO6X0AMMO MOAKIIIOYUTL BaTapenky, ANisl Yero:

— OTBMHTUTb (OMKCUPYIOLLIMI BMHT Ha Topue MOAYAs MUTaHWsl C 3afIHEN CTOPOHbI YCTPOMCTBA U MOBEpP-
HYTb KPbILIKY OTCEKa 6aTapeiiku;

— M3BJieYb 3aLUNTHYIO NJIEHKY AN1S BOCCTAHOB/IEHNS KOHTaKTa 6aTapen nuTaHus;

— 3aKpbiTb KPbILLKY W 3aBEPHYTb (DUKCUPYIOLMI BUHT.

3aTeM nogaTb NUTAHME Ha YCTPOWCTBO M yBeauTbCs, YTO CMMBOS Hanuuus 6aTapeiku Ha MHAMKaTope

HaxoamMTCa B COOTBETCTBYIOLEM COCTOSIHMM — I,

Ecnn mHamkaTop oTobpajkaeT oTCyTCTBME 3apsia 6aTapeiiku, TO OHa nnbo HEMpPaBW/IbHO YCTaHOB/IEHA
(nepenyTaHa NonspHOCTb, IM60 OTCYTCTBYET KOHTAKT), M60 6aTapeiika pa3psiKeHa U TpebyeT 3aMeHbI.

2.2.2.8 Tlepen BBOAOM B 3KCMyaTauMio yCTaHaBAMBaOTCA (MPOBEPSIOTCA) 3HAYEHMs YCTABOK COrnacHo
avanory, npuseaeHHoMy B [MpunoxeHun XK. PaboTa C ycTaBkaMu BbIMOSHAETCA MO METOAMKE OMUCAHHOM B
n.2.3.2.11. Takke BO3MOXHO 3afaHne YCTaBOK C KOMMbOTEpa NO OAHOMY U3 KaHANOB CBS3MN.

2.2.3 TMocne noakstoueHmst BCeX Lienei U Npu Hanyum AOCTaTOUYHOM Harpysku Ha KOHTPOIMPYEMOM Npu-
coeanHeHun (opueHTMpoBodHo 6onee 0,1 oT o) HEOBXOAMMO MPOBEPUTL NPABU/ILHOCTb BKOUYEHUS YCTPOW-
CTBa NyTEM CHATUS NapaMeTPOB Harpysku B pexxmMme «KOHTpOsb».

CHSITe BEKTOPHOWM AMarpaMMbl OCYLLUECTBASIETCS B pexuMme «KOHTPOMb» Mpu Haamnucu Ha Tabno «Bek-
TOpHasi AnarpaMma» KHonkow «Beog». Mpy HaXkaTUM KHOMKWM CHUMAETCS BEKTOpPHas AMarpaMma TOKOB U TyT Xe
oTObpaXkaeTcs Ha wHAMKaTope. CuUMTbIBAKOTCS 3HAYEHMSI BEKTOPOB W CTPOMTCS BEKTOPHas AuarpamMma Aans
onpeaeneHusl NpaBuIbHON ha3npoBkKM Lenen. B3aMMHOe pacnonoxeHne BEKTOPOB [O/MKHO COOTBETCTBOBATb
peanbHOMy YepenoBaHuio ¢da3. da3oBble Yriibl BEKTOPOB OTCYMTLIBAIOTCA OTHOCUTENbHO HampaBieHusl BeKTopa
U, NpoTUB YacoBOW CTPENKM.

LlenecoobpasHo caenatb 2—3 CHATUS AMarpaMMbl M COMOCTaBUTb pe3y/bTaTbl C TOYKM 3pEHUS UX MOBTO-
psieMOCTH.

2.3 Ucnonb3oBaHue usgenus

2.3.1 B pexuMe cnexeHns Ha paboTaloleM YCTPOMCTBE Ha MHAMKATOPE BbICBEUMBAETCS TOK HArpy3ku u
TEKyLLIee BPEMS], FOBOPSILLME O PEXUME CNEXEHNS 3a NIMHMEN. B HOpManbHOM peXuMe AO0MKHbI ObiTb MOrall eHbl
BCE CUIHaNbHbIE CBETOANOAbI, KPOME MHAMKATOPOB «[UTaHMe» 1 COCTOSIHMA BbiKtovaTens «Bkn.» nnm «OTk.».

Mpu nycke ycTpoicTBa 3aropaetcs ceetoamon «Iyck 3aluTbi» Ha BPeMsi BblAEPXKKM 3amnyCTUBLLUENCS 3a-
WKTbI, MOCNE Yero MpoM3BOAMTCA OTK/IHOYEHME MPUCOEAMHEHMS, @ HA MHAMKATOpe BbIBOAMTCS MHGOpMauus o
BMAE NOBPEXAEHUS U NPUUMHE OTKMOYEHUS NnHMK. CpabaThiBaloT TakKe COOTBETCTBYIOLIME CUMTHASIbHEIE pene U
cBeToanoAbl. Ecnm curHan neperpysku CHSICS paHblUe BbIAEPXKN BPEMEHU MYCTMBLLENCA 3alUuUThl, TO CBETOAMNOA
«[ycK 3aWnTbl» MNOracHET U YCTPOMCTBO BEPHETCA B MCXOAHbIA peXuM 6e3 OTK/IOUYEHNS BbIK/IOYATENS U KaKoW-
nmbo curHanusaumun. B apxuBe cobbITUiA NOSBSATCA 3anncu 0 Nycke cTyneHn MT3 c BpeMeHeM W JaTol Hadvana u
OKOHYaHMS 3TOro CobbITUS.

B cnyyae cpabaTbiBaHUs YCTPOWCTBA 3alUMTbl HEOBXOAMMO MepenucaTb B XXYpHan BCHO MHbOpMaUuio o
[aHHOM cpabaTbiBaHWUK, UMEIOLLYIOCS B MaMSATU aBapUMHbIX OTKITHOYEHWN.

2.3.2 Paborta c gnanorom

2.3.2.1 B ycTpoicTBe NpeaycMOTPeHa NOACTPOMKa KOHTPACTHOCTY MHAMKaTopa. [ns BXOAA B PEXWM W3-
MEHEHMS KOHTPACTHOCTU MHAMKATopa HEObX0AuMO B AEXKYPHOM peXuMe HaXkaTb OAHOBPEMEHHO KHOMKU «—>>» U
«¢>» WU fanee, 3STUMU e KHOMKaMu, OTPEryIMpoBaTh ONTUMasibHOE 3HayeHue. [nsi COXpaHeHusl B MaMsTi JaHHOW
HaCTPOMKM Hado HaXaTb KHOMKY «BBoa».

2.3.2.2 CTpyKTypa Avanora yCTpoucTBa u3obpaxeHa Ha pucyHke XX.1. BepxHuil ypoBeHb COCTOMT U3
cneayoLwmx NyHKTOB MeHIo (pexxuMoB): «CpabaTtbiBaHus», «KoHTponb», «HacTponknu» 1 «YCTaBKu».

Liknmueckuii nepebop MyHKTOB MEHI0 OJIHOrO YPOBHSI NMPOM3BOAUTCS HAaXaTUEM KHOMOK «T» 1 «I». Me-
pexoa Ha HMXXECTOSILLMI YPOBEHb AManora Npov3BoAUTCS NPU HaXXaTUKM KHOMKK «BBoa». Bbixo4 Ha BbILIECTOSALIMM
YPOBEHb OCYLLECTBASIETCS KHOMKOMN «Bbixoa».
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Mpu nogaye koMaHabl cOpoca CMrHAMM3aUMKM YCTPOMCTBA NPU HaXkaTum KHonkn «C6poc», NpomcxoauT aB-
TOMaTUYECKUI BbIXOA Ha CaMblii BEPXHWUM YPOBEHb AManora — AEXYPHbIN PeXunM UM OTOBpaKeHWe BHELUHMX
HencnpaBHOCTEN.

He3aBMCMMO OT TOro, B KAKOM M3 yKa3aHHbIX Bbille MYHKTOB MEHIO HAaXOAMTCS YCTPOMCTBO, BCE (PyHKLMM
CNneXeHusl NOSTHOCTLIO COXPAHSIKOTCS.

[lo BbIbOpa KHOMKOW BEPXHETO YPOBHS MEHIO YCTPOMCTBO HAaxoaMTCS B AEXYPHOM pexume. Mpu 3TOM Ha
3KpaH BbIBOAATCS TeKkyluMe BpeMs M daTa, @ Takke 3HayeHue asHbIX TOKOB B MEPBMYHbIX M BTOPUYHbIX
3HaYEHUSX.

2.3.2.3 TMNoppobHas cTpyKTypa amanora npuseaeHa B MpunoxeHumn XK.

2.3.2.4 B 60nblUMHCTBE PEXUMOB BEPXHSISt CTPOYKA MHAMKATOPA MCMONb3YyeTCH KaK «CTaTyCHas» CTPOKa,
rae oTobpakaloTcsl cneuunanbHble CMMBOJbI M NOACKAa3Ka B KAKOM MECTe MEHIO HaxoauTcs notpebutens.

B «cTaTycHoI» CTpOKe NpeayCMOTPEHbI CeAyIOWME CUMBOJIbI:

n Ll — curHanusupyeT creneHb 3apsiaa CMEHHOW 6aTapeiliku: MOJSIHY U, COOTBETCTBEHHO, 6HaTapes
paspsiKeHa UM OTCYTCTBYET;

— CMMBOJ1 NOABNAETCA, B C/ydae €C/i noc/ieE BBOAa Naposid 6bIM M3MEHEHBI 3HAUYEHNS KaknX-nnbo
YCTaBOK UM HACTpoOeK. CnmMBoN ucyesaeT nocrne COXpaHeHUA yCTaBOK.

— CUrHanNU3upyeT, YTO pefaKTMpOoBaHME YCTaBOK M HACTPOEK 3arnpeLleHo, TaK Kak He BBEeAEH Naporib.
WcuesaeT nocne seoaa napons.

li — 3aMeHsieT nNpeabiayLwmin CMMBON B CllyYae, eciu peAakTMpoBaHME YCTaBOK M HacTPOeK pa3peLleHo
nocne BBoAa napons.

2.3.2.5 Ecnu B TeyeHne 5 MUHYT He NMpou3BOAUNOCE HaXXaTuUe KHOMOK ynpasfieHuUsl AManoroM, To Hesa-
BMCMMO OT TOFO, B KakOM pPEeXWMEe HaxoAMTCS YCTPOMCTBO, MPOWMCXOAMT aBTOMATMUECKWI BbIXOA HA BEPXHWN
YPOBEHb AManora — AEXYPHbLIN PEXUM UK 0TOBPaXKeHWe BHELLHWUX HEUCMPABHOCTEN.

2.3.2.6 WcKknoYeHne COCTaBNSIET PEXWM, B KOTOPbIN YCTPOMCTBO NEPEXOAUT MpWU cpabaTbiBaHUK U Bbl-
NOMHEHNM LMKNa onpoca — oTobpaxkeHne MHdOopMaumm 0 HOBOM cpabaTbiBaHuW. B gaHHOM pexume Haganucb
COXPaHsieTCA A0 Tex Mop, AaXke Mocse NporajaHvsi onepaTMBHOMO MUTaHUS YCTPOMCTBA, Noka He ByaeT HaxaTa
nobast KHOMKa ynpaBieHUs], YTO rOBOPUT O TOM, YTO HOBas MHGOpMaLMS 3aMmedeHa onepaTopoM.

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

MpeaycMoTpeHo oTobpakeHWe 9-TW MocneaHux cpabaTbiBaHWUI YCTPOWCTBA. XpaHeHue uHdbopMauum op-
raHW30BaHO MO KOMbLEBOMY MpuHUMNY — npu cpabaTbiBaHMn fobaBnseTcs HoBas MHGOpMauus M CTUpaeTcs
camas ctapas. Takum obpa3oM, B nyHkTe «CpabaTbiBaHWe 1» BCerga XpaHuTCs camas HoBas MHgopMaums, a B
nyHkTe «CpabaTbiBaHne 9» — camas cTapasi.

Mpwn ntoboM cpabaTbiBaHUM YCTPOWCTBA C AENCTBMEM Ha OTK/IOYEHWE BbIKNIOUYATENS! MPOMCXOAUT aBTOMaA-
TUYECKUIA Nepexoa Avanora Ha NyHKT «CpabaTtbiBaHue 1», rae oTtobpaxkaeTcst MHdopMaums 0 HOBOM cpabaTbiBa-
HUW. [INS LMKIIMYECKOro NPOCMOTPa NapaMeTpPoB AaHHOMO OTKIIOHEHNS MCMONL3YIOTCH KHOMKN « T 1 «d»,

Mpy CYNTBIBAHWUM PE3YNbTATOB aBAPUIMHOrO PEXMMA MO KHOMKE «{» Ha MHAMKATOP MOCIEA0BaTENbHO Bbi-
BOAATCA crneaylolume napameTpbl:

—  MpUYMHA OTKJIIOYMEHUS JIMHMK, A Takke JaTa U BpeMs BO3HWKHOBEHUS aBapwuu. B criyyae oTknto-
YeHUs IMHUK OT MT3 AONOSHUTENBHO BbICBEYMBAETCA BUA, MOBPEXAEHUS U OPUEHTUMPOBOYHOE
paccTosiHMe [0 MecTa MeTanmyeckoro K3 B kM;

—  MaKcuMMasnbHbIM hasHbIl TOK B MOMEHT aBapuu U ANUTENbHOCTb cpabaTbiBaHMs 3aWmuThl (OT MO-
MEHTa 3anycka 40 MOMeHTa cpabaTbiBaHMs KOHTaKToB pene «OTK.»);

— oblee BpeMsa OTK/OYEHUS BblktoyvaTens (0T MOMeHTa 3anycka A0 MOMeHTa cpabaTbiBaHWS KOH-
TakToB PrO). B cnyyae Bblgayn BbIXOAHOrO curHana YPOB Ha MHAMKATOp BMECTO BpPEMEHW OT-
KJII04YEHNS BblaaeTcs Haanucbk «Pabota YPOB»;

_ 3HayeHMWe CyMMbl BbICLUMX FrAapMOHMK TOKa HyMeBOW nocneaoBaTenbHOCTH 31,

—  3HayeHMWe TOoKa W HanpsHKeHUs| HyNeBOM NOCNeA0BaTEIbHOCTU OCHOBHOM YacTOThl;

—  3HauyeHuWe Moaynel Toka U HanpshkeHust 06paTHON NoCNeaoBaTeNbHOCTH;

—  NpUYMHA BKJIIOYEHUS NNHUKM, NpeALIecTBYIoWas AaHHOMY OTK/IIOYEHMIO, a TakxkKe AaTa U BpeMms
npeaBKIlOYEHNS;

—  COCTOSIHME OpraHoB ONepaTMBHOIO YrpaBieHUs Ha MOMEHT OTKJTIOUYEHUS;

—  MOoAynu u asoBble Yribl BEKTOPOB BCEX TOKOB W HaMpsHKEHUA OTHOCWUTENIbHO BEKTOpa Hanpshxe-
Husa dasbl A.

2.3.2.8 Pexum «KoHTponb» npeaHasHayeH A/ BbiBOAA Ha MHAMKATOP TEKYLUMX 3HAYEHWUIA HaMpshKeHWM
W TOKOB, a TaKkXXe COCTOSIHUS BXOAHbIX ANCKPETHBLIX CUrHAM0B, TEKYLUNX AATbl N BPEMEHW.

36
http://energo24.ru



blBA.656122.020 P2

[JaHHbI pexxiM yaobHO MCnonb3oBaTh MpW Hanaake Ans NpoBepKM LENOCTHOCTM BXOAHbLIX Lienew, npa-
BUIbHOCTW NOABEAEHNS CUTHanoB M T.4. Takxke 6narogaps AaHHOMY PEXUMY UMEETCS BO3MOXHOCTb KOHTPOIU-
poBaTb OCHOBHblE NMapaMeTpbl YCTPOMCTBA NpU 3KCryaTaumu. s 3Toro 60/1bLMHCTBO aHaNIOroBbIX NapamMeTpoB
0TObpaXKaeTCcs Kak BO BTOPUYHBIX, TaK M B NEPBUYHbIX 3HAYEHUSIX.

2.3.2.9 B pexume «KOHTpoOsb» NpegycMoTpeHa BO3MOXXHOCTb MPOCMOTPa NEPBUYHBLIX M BTOPUYHbLIX 3Ha-
YEHWI TOKOB U HaNpsKEHWUN.

2.3.2.10 PexuMm «HacTpoiku» npegHasHayeH Ans npocMoTpa M pelakTUPOBaHWs MapaMeTpoB CEPBUC-
HbIX (DYHKLMI YCTPOMCTBA, TaKMX Kak: MHTEPdENChl MMHUN CBS3W, HaIMUYME CMHXPOHM3ALUMM BPEMEHW, TEKyLUME
JaTta n Bpemsi.

M3meHeHune nobbix NapaMeTpoB, KpOMEe TeKYLUMX AaTbl M BPEMEHU, @ TAKXKE KOHTPACTHOCTM MHAMKATOPA,
paspeLlaeTcs TONbKO MpU NpaBuiibHO BBEAEHHOM napone. B kauyecTBe Mmapons MCNonb3yloTcs nocneaHune 4
umMdpbl 3aBOACKOro HOMepa ycTponcTea. MeToamka BBoAa LMGPOBLIX NapaMeTpoB, B TOM YnUC/e Napons, onvcaHa
B n.2.3.2.12. 3anpoc naponsi NpoucxoauT Mpu Bbibope napameTpa, KOTopbli HEOBX0AMMO OTpeaAaKTMpoBaThb, U
HaXkaTun Ha KHOMNKY «Bsopg». lMocne 3Toro Ana penakTMpoBaHMS OCTaslbHbIX YCTaBOK WM HAaCTPOeK BBOAUTH
napo/ib 3aHOBO HET HEObXoAMMOCTM.

CoxpaHeHue BBeAEHHbIX MapaMeTpoB MPOMCXOAUT MPKU BbIXOAE U3 PeXMMa MX pedaKTMpoBaHus (M3 MeHto
«HacTpolkn») ¢ npeaBapyTeNibHON Bblgayelt Ha MHAMKATOP COOTBETCTBYIOLLENO 3anpoca.

2.3.2.11 PexwuM «YCTaBku» npefHa3HadeH A1s NpocMoTpa U peAakTMpOBaHWS YCTaBOK 3alUMT U aBToMa-
TUKM ycTpoicTBa. C MOMOLLbIO YCTaBOK MMEETCS BO3MOXHOCTb BBECTM WSIM BbIBECTU M3 paboThl pasnuyHble
dyHKUMKM, a TakKe 3aaaTb MX YMCIOBbIE MApaMeTpbl.

CoxpaHeHue BBeAEeHHbIX YCTaBOK MPOU3BOAUTCS NPW BbIXOAE U3 pexuMma «YcTaBku». [1pn 3TOM Ha nHAK-
KaTope BbIBOAUTCS COOTBETCTBYHOLMI 3aNpoC C BO3MOXHOCTbLIO BbIGOpa: COXPaHUTb YCTaBKU MMM OTKa3aTbCs OT
BBEAEHHbIX M3MEHEHWI. BBOA B AEWCTBME YCTABOK MPOWCXOAMT OAHOBPEMEHHO, YTO NPeAOTBPALLAET HEMPABWIb-
Hyt0 paboTy YCTPOMCTBa MpY CMEHE TOJIbKO YacTu M3 B3aMMOCBSA3aHHbIX YCTABOK. ITO MO3BOMSET PeAaKTUpOBaTbh
YCTaBKM Ha BK/IIOYEHHOM 3alLmLLaeMOM OObekTe.

Mpv BBOAE YyCTaBOK HeobxoanMo ob6si3aTenbHo npoBepsit BCE YCTABKW, npeayCMOTPEHHble B YCTPOM-
CTBE, BBUAY BO3MOXHOIO BJIMSIHUSI «3abbITbIX» YCTAaBOK Ha paboTy YCTPOMCTBa.

Mpy BbiIXoAe Ha BEPXHWIA YPOBEHb AManora MpOMCXOAUT aBTOMAaTUYECKUA COpOC 3HauyeHWs naponsi B
HOMb. MNpuyeM 3TO MPOUCXOAUT Kak MpWU YMbILWIEHHOM BbIXOAE OMepaTtopoM, Tak M B Cliyyae, ecnv BbIXOA Ha
BEPXHMI YPOBEHb MPOM30LLEN ABTOMATMYECKM MOCNE «MPOCTOs» ycTpoicTBa 6onee 5 MuH. 3T0 nossonser
NpeaoTBpPaTUTb HECaHKUMOHMPOBAHHLIM AOCTYN K W3MEHEHMI0 YCTaBOK, B C/lyyae €CiyM onepatop Ciy4vanHo
0CTaBW/ YCTPOWCTBO Ha JONIOE BPeMS B peXMMe peaaKTMpPOBaHUs.

YcTaBkM MMEIOT crneumanbHbli bydep naMsTi ans peaakTMpOBaHUS YCTaBOK, MO3BOMISIIOWMIA COXPaHSTh
BBEZEHHbIE U3MEHEHWUS MPU CllyYaliHbIX MepepbiBax B paboTe (cpabaTbiBaHWMe OAHOW M3 3alUWT, UCYE3HOBEHME
onepaTMBHOIO NWTaHusl). Hanpumep, ecniv BO BpeMsi BBOAA YCTABOK MPOM30LWIO cpabaTbiBaHWE, TO YCTPOMCTBO
aBTOMaTMYECKM BbINAET U3 peXMMa pefakTUPOBaHUsl YCTaBOK M O0TOBpasvT napaMeTpbl AaHHOrO cpabaTbiBaHusI.
[ns Toro ytobbl NPOAO/IHKUTL pefAakTUpPOBaHWE HeobXOAMMO CHOBA BOWTU B PEXMM PeAaKTMPOBaHWUS YCTaBOK,
npuyeM npou3BeAeHHble paHee M3MeHeHus OyayT BOCCTaHOBfIEHbI M HET HeobxoAMMOCTM BBOAWTbL YCTaBKM
3aHOBO.

2.3.2.12 BBoa undpoBbIX 3HAYEHWUIA NAPAMETPOB U YCTABOK.

[ns BBOAA@ 3HAyeHUs| YCTaBKM HeO6XOAMMO BblbpaTb COOTBETCTBYIOLWIMM MYHKT MEHIO, HaXaTb KHOMKY
«BBog». 3aTeM MNOSBMTCA HOBOE OKHO, rae Mnagwas uudpa YCTaBkM HadHeT muratb (ecnu pepakTupyertcs
yCTaBka, TO HeobxoauMO npenBapuTesibHO BBECTW Maposib MO METOAMKE OMUCLIBAEMOM B AAHHOM MyHKTE).
KHornkaMn «T» 1 «I» HEobXoAMMO YCTaHOBUTb TpebyeMoe 3HaueHue UMbpbl. 3aTeM HAKaTb KHOMKY «<—»,
HauHeT muratb cnepgytowas undpa. AHaNOrM4YHO YCTaHOBUTL BCe LUMMpbl YCTaBku. MNpu HaXaTum KHOMKK «Beoa»
MpOU3BOANUTCS COXPaHEHWEe BBEAEHHOro 3HayeHust yctaBku. Ecnm B ntoboit MOMEHT BBOAA HaXaTb KHOMKY
«Bbixoa», To 6yaeT BO3BpaLLEHO CTapoe 3HaYeHMe YCTaBKM.

2.3.4 CrpyKTypa avanora npusefeHa B Tabnuue X.1.

2.3.5 OnucaHuWe yCcTaBOK yCTPONCTBa.

2.3.5.1 B ycTpoiicTBe peanv3oBaHO ABa Habopa YCTABOK, MEpPeKTtoYaeMblX C MOMOLIbIO [AMCKPETHOrO
Bxoaa «Habop yctaBok». [py OTCYTCTBUM CUrHana Ha BXoAe AeNCTBYET NepBblii HAbOP YCTaBOK, MpU HanMuMn —
BTOpoi. Ecnun B ncnonb3oBaHny BTOPoro Habopa HET HEO6XOAMMOCTM, TO MOXXHO OCTaBUTb 3TOT BXOA HEMOAKSIIO-
YEHHbIM M NOJb30BaTbCS TO/IbKO NepBbIM HAGOPOM.

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

2.3.5.2 V3MeHeHue yCcTaBoOK, KpOMe TeKyLMnX AaTbl U BPEMEHW, pa3peLleHo TOSIbKO Mocse BBoOAa Napors.
Heobxoanmo obszatenbHo npoBepsaTb BCE YCTABKW, npeoycMOTpeHHble B YCTPOWCTBE, BBWUAY BO3MOXHOMO
BNUSHUS «3abbITbIX» YCTABOK Ha paboTy 3almThI.
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2.3.5.3 B ycTpoiicTBe peann3oBaHa BO3MOXHOCTb KOMMPOBaHUs HabopoB ycTaBoK. [nsi TOro Ytobbl CKO-
nMpoBaTb OAMH Habop B ApYyroi, Heo6XoAMMO BOWTWM B COOTBETCTBYIOLMIA MYHKT MEHIO, Bbl6paTb HanpaBieHne
KOMWpPOBaHWS 1M BBECTW Maposib ANs NOATBEPXKAEHUS onepaumu.

2.3.5.4 [lonyckaeTcs U3MEHEHME YCTaBOK Ha BKJIOUYEHHOM JIMHWK, NPU 3TOM BBOA HOBbLIX 3HAYEHWUI yCTa-
BOK MPOUCXOANUT ANSi BCEX YCTABOK OAHOBPEMEHHO, YTO FapPaHTUPYET OT JIOXKHbIX OTK/OUYEHWUI NPU CMEHE TOJbKO
YacTu 3 B3aMMOCBSI3aHHbIX YCTaBOK. [epes BBOAOM WCMpaB/iEHHON rpynnbl YCTaBOK B paboTy 3adaeTcs Bomnpoc-
npeaynpexaeHve ANs BO3MOXXHOCTM OTKasa orepaTopa Npy COMHEHUSIX B CBOUX AENCTBUSIX.

2.3.5.5 OnucaHWe HasHa4yeHWs yCTaBOK YCTPOMCTBa NpuBeaeHo B Tabnuue 11.

Tabnumua 11
O6wwme ycraBkm
Uniom, KB MNepBMYHOE HOMMHAIBHOE 3HAaYEHUE HANPSHKEHUS JIMHUK
Lom, A MNepBMYHOE HOMMHAJIbHOE 3HAYEeHNE TOKa TPaHC(HOPMATOPOB TOKA, K KOTOPLIM MOAK/IOYa-

€TCsl YCTPOWCTBO

R]yﬂ, OM/KM

YaenbHoe akTMBHOE COMpPOTMBEHUE MHUK (ANs onpeaenieHns MectTa NoBpPeXAeHuUs ).

Xivz OM/KM

YaenbHoe peakTUBHOE CONPOTUBNEHME IMHUM (A1 onpeaeneHns Mecta NoBpeXaeHNs).

PexxuM curHanusaumm

Mo3BONSET NpU 06HAPY>XEHWUWN BHELLHEW HEMCMPABHOCTM BKOYaTb pene «CurHanmsaums»
KaK NOCTOSIHHO, A0 cHpoca ero KHOMKOM KnaBuaTypbl Mav no TY, Tak U Ha onpeaeneHHoe
Bpems oT 1 go 20 ¢, AoCTaTOUHOE AN cpabaTbiBaHWsA LEHTPaNbHON CUrHanM3aumm
noAcTaHumn. Mpy 3TOM MOXHO M36exaTb 6TOKMPOBKM LIEHTPANbHONM CUrHanM3aumum npu
MOCTOAHHO «BUCALLEM>» CUTHASIE. an NosiB/IEHNN HOBOW HENUCNpaBHOCTUN BHOBb I'IpOVI3OI7I-
JeT hopMMPOBaHME UMMYbCa TakoM XXe 3aAaHHON AJIMTENbHOCTH

THHIM OnpepensieT Hannune TpaHcopMaTopa HaNPSHXKEHUsI HYNIEBOM nocneaoBaTesibHoCTU. Mpu
€ro OTCYTCTBMM HanpsbxeHne 30U, nony4aeTcs pacyeTHbIM METOAOM
TT da3wl B OnpepensieT Hann4umMe M3MepUTENbHOro TpaHcdopMaTopa Toka B dase B. Mpu ero

OTCYTCTBMN 3HAYE€HUE TOKa B d)ase B BOCCTaHaBAMBAETCA pacYETHbIM METOAOM

YepeposaHue a3

MO3BONSIET YNPOCTUTL NOAKIOUYEHME LIENEN TOKa U HaNpsXKEHUS B SHEProCcUCTEMAX C
06paTHbIM NOPAAKOM YepeaoBaHus ¢as. MNpu yctaBke «O6paTHOE» YCTPOMCTBO HACTpau-
BaeTcs Ha 0bpaTHoe YepeaoBaHue a3, No3BONSS NPaBUIbHO PACCUMTbLIBATbL TOK 06paTHO
nocnefoBaTeNbHOCTU

LiBeT cBeTOAMOAOB
«BKJT» 1 «OTKJ1»

OnpepensieT NpUHATYIO B SHEProcncTemMe KOMBMHaLMIO LBETOB NS MNOSIOXEHUI BbIK/tOYa-
TeNA «BKJ/IIOYEH» U «OTKJTIOYEH>»

Ycraskn MT3

OyHKUNS

Mo3BoNsIET BBECTU MU MOMHOCTLIO BbIBECTU AaHHYIO CTyMNeHb 3alMTbl. 3a4aeTcs Bbl60pOM
U3 ABYX BapuaHToB: «Bkn» nnu «OTKN»

[JelicTBue

OnpepensieT, paboTaeT M AaHHAs CTyMNeHb Ha OTK/IOYEHNE UK HeT. 3aaaeTcs BbiIbopoMm
N3 ABYX BapuaHTOB: «CurHan» unun «3awmTa». CtyneHm MT3, paboTalolwme Ha curHan, He
BbI3blBaOT cpabaTbiBaHue pene «lyck MT3»

IA

MoporoBebIii TOK cpabaTbiBaHUA JaHHOW CTYMEHM 3almnThl. 3ajaHne MaeT B aMmnepax
BTOPUYHOIO TOKa

7, C

BpeMs cpabaTtbiBaHUS CTYNEHM 3alimTbl B ceKyHAax. Ecnv ans cTynenn 3apaHa 3aBUcuMas
XapaKTePUCTUKA BbIAEPXXKWU BPEMEHM, TO 3TON YCTAaBKOM onpeaensieTcs napameTp 7ycr Ans
dopmyn (3)—(7). Ons MT3-4 3agaeTcs ABa BPeEMeHU cpabaTbiBaHWSA: Ha CUrHan U Ha
OTK/IOYEHNE

XapakTepucTuka

OnpepensieT BUA BPeEMSTOKOBOM 3aBUCMMOCTH CTYNneHn MT3 1 No3BoNseT BblbpaTh OAHY U3
LIEeCTV 3aBUCUMOCTEN: He3aBUCUMasi, HOPMasbHO MHBEPCHAS!, CUIIbHO MHBEPCHas!, Ype3Bbl-
YaiiHO MHBepcHas, Tuna PT-80, Tmna PTB-1. lNpu 3aBUCMMbIX XapaKTepPUCTMKAX YCTaBKa
BPEMEHM BbIAEPXKMN AENCTBYET Kak KO3 ULMEHT, 3a4atoLwmil napaMeTpbl COOTBETCTBYHO-
e KpnBoW. padmkn KpMBbIX NpUBEAEHbI B MPUIOXKEHNM

YckopeHnue

Mo3BonseT BBOAUTL ApYroe ( Tyckor) BPEMS CpabaTbliBaHUS CTyneHei MT3 Ha BpeMsi
(Tyekop + 1 €) Nocne BKNOYEHMS BbIKOHaTENs Ans YCKOPeHWUs cpabaTbiBaHUS 3alUMTbl Npy
BK/IIOYMEHMM Ha KOPOTKOE 3aMblkaHue (BBOA YCKOpeHUs npu onpoboBaHum)

HanpaBneHHOCTb

Mo3BONSIET NEPEBECTM AaHHYIO CTyneHb MT3 B HanpaBfEHHbIN pexxmnM. Ha HanpaBneHHble
CTYNEHU 3alUnNT pacnpoCcTpaHAEeTCA ﬂel‘;]CTBme YCTABOK <@ maxc, yvectB? 1 <P cekTOPA”, «Bxopn
6noknposkn OHM» 1 «OHM npu HencnpaBHOCTN TH».
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MpogomkeHne Tabnuupl 11

Myck no U

Mo3BonsieT BBECTM B BbibpaHHbIe CTyrneHn MT3 BOIbTMETPOBYIO 6/T0KMPOBKY MK
KOMBWHMPOBAHHbIN MYCK MO HanpsiXKeHUIO

7-/7/1 v3bl AcurHXP.xo8Ar C

Mo3BoNSET BBECTM ANt MT3-2 hyHKUMIO 3aliMTbl OT aCMHXPOHHOIO Xoaa. Mpu 3aaaHum
HEHYNEBOro 3HAYEeHMs1 YCTaBKM B TEUEHUE 3TOr0 BPEMEHMU He 6yeT NpOoM3BOAUTLCS
c6pocC BbIAEPXXKM BPEMEHM MpY NponajaHuy Toka

AlB

PaspeluaeT unu 3anpellaet hopM1MpoBaHue LMKIoB AlB nocne oTKIYEHNUS BbIK/OYa-
TENS OT AAHHOW CTYNeHMW 3alnThbl

Bnokuposka npu BHT

OnpegensieT, paboTaeT Nn AaHHasi CTyneHb Npu 6pocke Toka HaMarHM4nBaHus. Mpu
BKJIIOYEHHOW YCTaBKe CTYNeHb 6/10KUPYETCA, eC/N Mo No60oi 13 a3 BenMumMHa Toka
BTOPOW rapMOHWKM NpeBbIIAET 15% OT TOKa OCHOBHOMW YacCTOThl

YcraBkn MT3 obuimne

o
P MAKC. YYBCTBr

Yron MakcuMasnbHOW YyBCTBUTENBHOCTM OpraHa HanpaBieHns MoLHOCTY ans 90-
rpaflyCHOMN CXEMbI

o
P CEKTOPAI

Pa3Mep cekTopa cpabaTbiBaHUs HanpaB/IEHHbIX 3aLUUT

Tyvexor, C BpeMsi cpabatbiBaHUs cTyneHei MT3 npu yckopeHun

Myck no U Bbibop cnocoba nycka no HanpsKeHWIo: BOSIbTMETPOBAs H/I0KMPOBKA UM KOMOUHMPO-
BaHHbIV NMyCcK

Usm srok, B JInHenHoe HanpsieHWe, HKe KOTOPOro ByAeT NPoOMCX0AMTb paspelleHne cpabaTbiBaHWs
CTyneHen MT3, y KOTOPbIX BKJIOYEH MYCK MO HAMPSXKEHMIO

Us kowre, B HanpsbkeHve 06paTHOM NOCNeA0BaTENbHOCTU, NP NPEBbILIEHUA KOTOPOro byaer

MPOUCXOANTL pa3peLleHne cpabaTbiBaHus cTyneHel MT3, ecnv BkIOYeH KOMBUHUPOBaH-
HbI MYCK MO HanpshkeHWUo

OHM npu yckopeHumn

Onpepnensiet paboty OHM Bo BpeMms AencTBus yckopeHust (Npy OTKIOYEHHOM BbIK/IOYa-
TENe U B TeYeHWe NepBoii CeKyHAbI NOCEe BKIOUYEHMS BbIK/KOYATESNS): B NMOMOXKEHWUM
«BKJ1» OHM 0T NonoxeHus BbIKIOYATENS HE 3aBUCUT, B NonoxeHun «OTKJT» BO BpeMs
[eNCTBUS YCKOPEHUS HanpaBnieHHble CTyneHn MT3 nepeBoasTCs B HEHamnpas/ieHHbIM
pexuM. [lencTBue JaHHOW YCTaBKU He 3aBUCUT OT MOJIOXKEHNS YCTaBKK «YcKopeHue»

Bxoa 6nokmposkn OHM

OnpepnensieT peakumnio YCTpocTBa Ha curHan «bnokupoeska OHM». 3HauyeHne «Hanpas-
JIEHHOCTb>» NEePeBOAUT BCE HaMpaBfeHHbIE CTyMNeHM 3alMTbl B HEHANPAB/IEHHbIN PEXKM.
3HauyeHne «CTyneHb» BbIBOAWUT M3 paboTbl BCE HANpaB/EHHbIE CTYNEHWN 3aLUUThI

YcraBsku 300

QyHKUNS MNo3BoNsIET BBECTU MU MONHOCTLIO BbiBECTN 30D

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

L/I; OTHoLLEeHMEe ToKa 06paTHOW NOC/eA0BaTENBHOCTU K TOKY NPSIMOM NOC/eA0BaTENbHOCTH,
Npu KOTOPOM NPONCX0auT cpabaTbiBaHMeE 3aWMThI

7, C BpeMs cpabaTbiBaHuns B ceKyHAax

AlNB Pa3peluaeT unu 3anpewaet hopMnpoBaHmne LmkioB AlNB nocne oTkAYeHMs BbIK/OYa-
TeNs OT AaHHOWN 3aWnThI

YcraBku 033

QyHKUMSA MNo3BonsieT BBECTM UKW NOIHOCTLIO BbIBECTM 3awmTy oT 033

[evictBue Onpegensiet, paboTaeT /M 3amnTa Ha OTKKYEHME MW HET

3U, MpuHuMn genctems 3awmTbl oT 033 no yactoTe 50 'y, MoxeT 6biTb Bbi6paHa paboTa

31 TONbKO MO TOKY, TOSIbKO MO HanpsiKeHUIo, NO TOKY U HaMPSXKEHWIO OAHOBPEMEHHO, NO

Hanpasn. 31, TOKY M HanpspKeHMIo C YY4ETOM HarnpasieHust

31 Beicu. rapmosmK Onpepensiet, paboTtaeT 1 3awmuta oT 033 MO BbICLUIMM FAPMOHUYECKUM COCTaBASIOLLIMM
ToKa 3. Ons pacyeta ucnonb3yercs cymma 3-i, 5-1 n 7-i rapMoHuK Toka 31

3U, B HanpshkeHnve 3U,cpabaTtbiBaHms 3awmTtbl oT 033 no 4actote 50 Ny, 3HayeHne 3agaeTcs B
BOJIbTax BTOPUYHOIO HanpsiXKeHus

3 A 3HauyeHwue Toka 31, 4actoTbl 50 'y, Npu KOTOPOM NpomncxoauT cpabaTbiBaHME 3aLUMTLI.

3HayeHue 33aeTCs B amMnepax BTOPUYHOro Toka

3]0 BbICLLL.TAPM.1 A

3HaueHue Toka 3, 4actoT 150, 250 1 350 'y, npn KOTOPOM NponCXoauT cpabaTbiBaHWE
3alMTbl. 3HaYEHME 3a4aeTCA B aMnepax BTOPUYHOIO ToKa

XapakTtepucTuka OnpepensieT BUA BPEMSTOKOBOMN 3aBUCMMOCTM M MO3BOJISIET BbIOpaTb 0AHY U3 Tpex
3aBMCMMOCTEN: HE3aBNCUMas, 06paTHO 3aBUCKMMas U Ype3BblYalHO MHBEPCHas
7, ¢ Bpemsi cpabatbiBaHus B cekyHaax. Mpu BbI6Ope 3aBUCUMON XapakTEPUCTMKKN cpabaTbiBa-

HUS ABNISIETCS NapaMeTpoM 7y dopmynel (3)

o
P MAKC. YYBCTB

Yron MakcuMasibHoM YYBCTBUTEJIbHOCTWN OpraHa HanpasJIEHNA MOLWHOCTU

[o]
P CEKTOPAI

LLnpunHa cekTopa cpabaTbiBaHUS HaNpaB/IEHHOW 3alLUTbI
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AlNB PaspeluaeT vnu 3anpewaet dopMmpoBaHme uuknos AlB nocne oTKIoYEHUs BbIK/OYa-

TeNs OT AAaHHOW 3alWThI
Ycrasku 3MH

QyHKUNS MNo3BonsieT BBECTU WM NOSHOCTLIO BbiBeCTM 3MH

Jelctaue Onpepensiet, paboTaeT /M 3almMTa Ha OTKJIKOYEHNE MK HET

Usmy B JIMHeHoe HanpshKeHWE, HUXKE KOTOPOro ByAeT NPoMCXoanTb cpabaTbiBaHWUE CTyMEHM
3MH. Mpwu 3TOM Bce NIMHENHBIE HAMPSXKEHUSI OIHOBPEMEHHO [OJIKHbI CHU3UTBLCS HUXKE
3TOW YCTaBKM.

7,C Bpems cpabaTtblBaHUst B CEKyHAAX

YcraBku 3MH

PyHKUMSA Mo3BoONSEeT BBECTM WM MOAHOCTLIO BbiBeCTM 3MMH

JelictBue Onpepensiet, paboTaeT /M 3amTa Ha OTKIKYEHNE Man HET

Usr, B JIHeiHoe HanpshkeHWe, NPY NPEBbLILLIEHUW KOTOPOro N0ObIM M3 IMHENHbIX HaMpsiKeHW
6yaeT nponcxoantb cpabatbiBaHue ctynenu 3MH

7,¢C Bpemsi cpabaTbiBaHUSI B CEKYHAAX

Usris, B JIHeHoe HanpshKeHWE, HUXKE KOTOPOro ByAeT NPOMCX0AMTb 0BpaTHOE aBTOMaTUYECKOe
NMOBTOPHOE BKJIKOYeHMe nocne cpabaTbiBaHus cTyneHn 3IH. Mpyn 3TOM MakcMManbHoe u3
JIMHENHbBIX HANPSYKEHWIN JOMKHO CHU3WUTBLCS HUXKE 3TOM YCTaBKU

Tans, C Bpemsi cpabaTtbiBaHust AlB B cekyHaax

AlNB Pa3pellaeT nnu 3anpeluaet dopMmposaHue AlNB nocne CHXXEHUS HaNpshKeHns

YCTaBKM AyroBOM 3alLUTbl

KoHTposib Mo TOKY

Pa3pelLlaeT OTK/IIUYEHNE BbIK/OYATENS TONLKO MPY NPEBLILLEHNN TOKOM 33/laHHON
YCTaBKu

I A MoporoBbIii TOK cpabaTbiBaHWsl NPU BKJILOYEHHOM KOHTPOJIE MO TOKY
YcraBku AlNB

OyHKUNS OnpegensieT Hanuyne @yHKUMK M KONM4ecTBO umnknos AlB

TamB-1, C Bpemsi nepsoro uukna AlB

Tams-2 C Bpemsa BToporo umkna AMNB

dukcaums 610KMpPOBKM
AMNB

OnpepensieT Hanuume duUKcaumMm Npyu NOSBAEHUM CUrHana Ha NporpaMMMpyemMomM Bxoae ¢
yHKumein «bnokuposka AMB». Mpu BKIOYEHNW AAHHON YCTABKM NOCTYMNIEHWE CUrHana
Ha 3TOT BXOZ 3anpeliaeT paboTy AMB Ao cneayrowero KOMaHAHOro BKOYEHUS BbIKITO-
yarens

AlNB npn HeCaHKLUMOHU-
POBAHHOM OTK/IIOYEHUN

PaspewaeT paboTy AMB npu ciy4YaitHOM OTKOUMEHMM BbIK/OYATENS UK €F0 PYYHOM
(MexaHN4ecKkoM) OTK/IIOYEHUU

YcraBku A4YP/YAIB

bnokupoBska no dF/dT

OyHKUMSA OnpepensieT Hanmume MyHKUMM M NO3BONSET BbibpaTh OANH M3 ABYX PEXUMOB paboTbl

AYP 1 YAIB — o1 BX00B (OT BHELIHEr0 YCTPONCTBA) UM MO U3MEPEHUIO YaCTOThI
YcraBku AYP

PyHKUMSA MNo3BONSET BBECTU WM NOMHOCTLIO BbIBECTU CTyneHb AYP-1 nnm AYP-2

F Iy YacToTta cpabaTtbiBaHMsa CTyNeHu

AFgo3sp, TU Pa3HoCTb Mexay YacToTaMu Bo3BpaTa M cpabaTtbiBaHns AYP-2

7, C Bpems cpabaTtbiBaHusi B CeKyHAaxX

dF/dT7, Tu/c Mo3BonsoT 6510KMPOBaTh 3aAaHHyr CTyneHb AYP Mpu CKOPOCTU CHMXKEHWUS YacCTOoThl,

HPEBbILua}OUJeVI 3Ha4YEHNE, 3a4aHHOE YCTaBKOl)’I

U B

JInHeliHoe HanpsXeHWe, NpU NpeBbLILEHNM KOTOPOro BCEMM TPEMS IMHENHLIMW Hanpsi-
XeHusmn 6yaeT nponucxoanTb paspelleHve pabotsl AYP

YcraBku YAIB

QyHKUNS Mo3BonseT BBECTU MW NONHOCTbIO BbiBeCcTn YAIB
Bxoa YAIB Mo3BoNsieT BbIGPaTb OAMH M3 ABYX PEXUMOB paboTbl Bxoaa YAMNB — BHYTpeHHWIA (Nno
CHATMIO CMrHana ¢ Bxoga «AYP») unu BHeWHWI (N0 NOSIBNIEHUIO CUIHaMa Ha BXoae
«YAIB»)
F Iy YacroTa cpabatbiBaHust YAMNB
7, c 3agepXxka BKIOYEHMS BbiKtoYaTens: npn paboTe OT BXOAOB — Moc/e Mosly4yeHuns
curHana «Bxog YANMB», npu paboTe N0 M3MEPEHHOMY 3HAYEHUIO YaCTOTbl — Nocne
NpeBbILWEHMS] YaCTOTOW 3HaYeHUs YCTaBkn «F, Tu»
UB JIMHeHOoe HanpsiXeHWe, NPY NPEBbLILLEHNN KOTOPOro BCEMU TPEMSI IMHEMHBIMW Hanps-
XeHuamm byget nponcxoamTb paspelueHve pabotsl HYAMNB
40
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YcraBku YPOB

QyHKUMSA OnpegensieT Hanmyme dyHkummn YPOB
I A MNoporoBoe 3Ha4yeHNe Toka cpabaThiBaHns YPOB
7, C Bpemsi 3agepxxku cpabaTeiBaHnst YPOB
Bxoa 1...15
DyHKUMSA 3apaeT yHKUMIO, BbINOSHAEMbIM AaHHLIM BXOAOM: MOXET NPUHMMATb 3HAYeHUs

«BHeLwHwiA curHan», «BHellHee oTkoueHne», «KoMmaHaHoe BkodeHue», «KomaHaHoe
OTKJTIOYEHNE» NN 6J'IOKVIDOBKa N6 13 UMEILIMXCA 3alumT

AKTVBHbI YPOBEHb

«1» — aKTUBHbIM SIBASIETCS HaNMUMe Hanps>KeHus Ha Bxoae
«0» — aKTUBHbIM SIBNSIETCS OTCYTCTBUE HaMpshXeHus

7, cC Bpems 3aaepxxkun cpabaTbiBaHusi BXoAa

AMNB Pa3peluaeT nnm 3anpewaet ¢hopMmMpoBaHme unknos AlB nocne oTKIYeHMs BbIK/OYa-
TeNs OT AaHHOW 3awuThl (MpY 3aaHHOW PYHKUMKU — «BHELLHee OTKIIoYeHMe»)

YPOB Myck YPOB nocne oTktoYeHMs OT 3Toro BxoAa (Mpy 3ajaHHoW yHKUMKM — «BHelwHee
OTKJIIOYEHNE)

Nms CoobuieHre, oTobpaxaemoe Ha MHAMKaATOpe, Npu cpabaTbiBaHUM OT 3TOro BXoAa

Pene 1...4

Touka OnpeaenseT ToYKY NoAKIoYEeHMs! Ha DYHKLIMOHA/IbHOW JIOrMYECKON CXEME

Tcpas C Bblaepykka BpeMeHu Ha cpabaTtbiBaHWe pene nocne rnosiBeHns CMrHana B yKasaHHOM C
MOMOLLbIO YCTABKM «7T0OYKa» MecTe (hyHKLMOHAIbHOW JTIOTMYECKOWM CXEMB

Ts038m, C Bpems Bo3BpaTa pene nocne CHATUS CUrHana B YKa3aHHOM C MOMOLLbLIO YCTaBKM «TOYKa»
MecTe PYHKLUMOHAIbHOM NTOrMYECKOM CXEMbI

Pexxnm Pexxkum paboTbl pene: 6e3 ¢pukcauum (cneaswmin), ¢ pukcaumen (1o cépoca) unm
UMNYyNbCHBIN (1 cexyHaa)

Ceeroauoabl Curnan 1...2 u bnokuposka 1...3

Touka OnpegensieT TOYKY NOAKIOYEHUS Ha (PYHKLUMOHANIbHOW NTOTMYECKOW CXeMe

7, ¢ Bblaepykka BpeMeHu Ha cpabaTtbiBaHMe cBeToaMoaa Nocne NosiBeHNs CUrHana B
YKa@3aHHOM C MOMOLLbIO YCTaBKM «Touka» MecTe yHKLMOHaNbHON IOrMYECKON CXEMb

Pexxum OnpepgensieT pexuM paboTbl CBETOANOAA — B CNIEASILLEM PEXUME UK C dIUKCaLmeit
cpabatbiBaHusa (banHkep), Ao cbpoca curHanom «Copoc»

MuraHue OnpepensieT pexxum paboTbl CBETOAMOAA — C MUraHMeM, B0 C NOCTOSIHHBIM CBEYEHNEM
npu cpabaTbiBaHUN

YcraBku HeucnpasHoctu TH

CvrHan OnpegensieT HanU4uMe U OTCYTCTBME CUMHANU3aLUUM HEUCNPaBHOCTU N3MEPUTESTLHOIO
TpaHcdopMaTopa HanpsxeHus. deicteme Ha BbiBog OHM 1 nycka no HanpsikeHWo He
3aBMCUT OT 3TOW YCTaBKM.

Us korre, B HanpskeHne obpaTHOW NoCieaoBaTENbHOCTY, NPY MPeBbILEHNN KOTOpOro 6yaeT
NPOVNCX0AUTb CUrHanu3aumsa HenmcnpasHoct TH

Myck no U OnpepensieT peakumio YCTPOMCTBa Ha HEUCMPABHOCTb M3MepUTESIbHOro TpaHchopMaTopa
HanpsbkeHus. 3HadeHne «BblBog nycka» nepeBoauT BCe CTYNEeHU 3aluTbl C MYCKOM Mo
HanpsKeHWIO B pexxuM 6e3 nycka no HanpshkeHuto. 3HaveHne «BbiBog MT3» BbIBOAUT U3
paboThbl BCE CTYNEHW 3aLMThI C MYCKOM MO HaMNps>KEHMIO.

OHM OnpepensieT peakumto YCTPOMCTBa Ha HEMCMPABHOCTb U3MEPUTENBLHOIO TpaHcdopMaTopa
HanpshkeHus. 3HadeHne «BblBOA HanpaBneHHOCTM» NEPEBOANUT BCE HanpaBfieHHble
CTYMEHW 3alUWTbl B HEHAMPAB/IEHHbIN PeXUM. 3HaveHne «BbiBog MT3» BbIBOAMT U3
paboThbl BCe HanpaB/iEHHbIE CTYMEHW 3aLUnThl.

YcTaBKM BbiK/IloHyaTens

YnpaBneHue Hanuume dyHKUMM ynpaBneHust BoiktoYaTeneM. Mpu OTKIIOYEHHON YCTaBKe 3aluuTa
[ENCTBYET TOJIbKO Ha OTKJIIOYEHME BbiKtoUaTens, MyHKUNS BKIOYEHUS (B TOM YnCie OT
AMB) 1 KOHTpONSA Lenel ynpasneHns BbIBOAUTCS M3 paboTbl

1o vom KA HoMWHasbHbIV TOK OTKJIIOYEHWS BbIKoYaTens (MCMosb3yeTcs Ans NoACYETa pacxoaa
KOMMYTaLMOHHOro pecypca)

Tsim C 3afaeT AOMNONHUTENBHYIO 33epXKKy nepes CbeMOM CUrHana Ha BKJIloYeHWeE BbIKioYaTens

nocne npuxopda curHana «Bxog PINB». YanuHeHue curHana BrIOYEHUs no3sonseTt 6onee
HaZeXHo ynpasnsTb BblKoYaTeNEM

OrpaHunyeHune «Bkn.»

OrpaHuyeHne 4NNTEeNbHOCTM cMrHana «Bki.». YCTaBKy MOXXHO BKJ/THOYATb TOMBbKO Npw
NCnonb3oBaHuM aonosiHuTensHoro BHELLIHETO NMPOMEXXYTOYHOIO PEJIE, cnocobHoro
pa3pbiBaTh TOK COMEHOMAA BKIKOYEHUS BbIKIOYaTENS
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OrpaHnyenune «OTKN.»

OrpaHuyeHne anuTenbHOCTU curHana «OTKI.». YCTaBKy MOXHO BK/IOHaTb TOMIbKO Mpu
MCcnosb3oBaHnn aononHuTenbHoro BHELLUHETO NMPOMEXYTOYHOIO PEJE, cnocobHoro
pa3pbiBaTb TOK COMIEHOMAA OTKIOYEHUS BbIKNKOYaTENS

T sk makcy C

MakcnmanbHoe BpeMA BKJTIOYEHUA BbIKJTKOYATENA. Mo ncreyeHum storo BpeEMEHN
(hbopMUpyeTCs cUrHanm HEMCNPABHOCTM «3aaepXkka BKIIOYEHUS». Mpu BKIIOYEHHOW
YCTaBKe <<OFpaHW-IeHMe «Bkn.»» No ucre4yeHnn 3Toro BpeMEeHN CHUMAETCA CUrHasn C pene
«Bkn.»

Torkn maka C

MakcmMmanbHoe BpeMsi OTK/TIOYEHUs BbiktoyaTtens. o ncreveHmm atoro BpemMeHn dopmm-
PYETCA CUMHAN HEUCNPABHOCTU «3afiepXKKa OTKIIoUYEeHUs». Mpy BKIIIOYEHHON YCTaBKe
«OrpaHunyeHne «OTK.»» M0 UCTEYEHUN 3TOr0 BpEMEHU CHUMAETCS CUIrHan € pene
«OTKI.»

Troros makc C

MakcuManbHoe BpeMsl FOTOBHOCTU Bbik/toUaTens. Mo UcTeyeHnmn 3Toro BpeMeHn (opmu-
pYETCA CUMrHan HeucnpaBHOCTU «puBOA HE FOTOB»

Bxoa AsLLTI

OnpegensieT nornky pabotsl Bxoga «Astomar LUM», nogpobHee cm. n.1.2.8.12

TY no JIC

Orlpe,qenﬂeT BO3MO>XHO J11 ynpaB/ieHNE BbIK1KOYaTENEM MO JIMHUN CBA3U

KeuTtuposaHue (TY)

OnpepensieT, HY>XHO nn 6yaeT 0bs3aTenbHoe «KBUTUPOBaHME» BbIKIOYaTeNs npucoeam-
HeHusi (Noayva KOMaHZAbl OTK/IOYEHUS HA aBapUMHO OTKJTIOUMBLUMICS BbIKOYATEND,
CHMMaloLWas «MuraHue» ceetoavoaa «OTK1.» U OTKIIIOYatoLee pene «ABapuiiHoOe OTKIo-
yeHune») nepep nogayen curHana Ha BkodeHve no TY wam no JIC. Ha BkntoyeHve ot
K/t0Ya yrnpasfieHUs 3Ta YCTaBKa He pacrnpoCTPaHSAETCs — A1 HEro «KBUTMPOBaHWE»
ABNseTca Bcerga obs3aTeNbHbIM

PaspelweHue TY

OnpegensieT, KaknM cnocobom paspeluaeTcs paboTta MecTHOro (0T Kto4a) U Teneynpas-
nenns (ot TY u JIC). B nonoxeHumn «llepekn.» pexum paboTbl onpeaenseTcs nepexkno-
yartenem «MY/TY», noaKNoYEHHbIM K BXoay «Pa3pelwleHne TY»: Npu Haavuum curHana
paspeLleHo TeneynpasneHue, npy OTCyTCTBUKM — ynpaB/ieHne OT Kaya. B nonoxeHun
«Bcerga» TeneynpasneHve 1 yrnpasneHme OT Kya paspeLleHbl BCeraa, 3T0T peXxum
TaKXKe MOXET MCMoNb30BaTbCA, eCnn nepekntodatens «MY/TY» paspbiBaeT uenu «OTk.
oT TY», «OTKN. OT KntoYa», «Bkn. oT TY» 1 «Bkn. OT Ko4a» U He 3aBOAUTCS Ha BXOA
«PaspelueHue TY». B nonoxeHun «Ha Bkn.» pexum paboTbl onpeaensercs nepekoya-
Tenem «MY/TY», NoAK/OYEHHBIM K BXoAy «Pa3pelueHune TY», HO AeNCTBYET OH TOMbKO Ha
KOMaHAy BKJIKOYEHUS, OTK/IIOYEHME B 3TOM peXunMe paspeLleHo Bcerga.

3MO02

OnpegensieT Hannyme BTOPOro 3MeKTpoOMarHuTa OTKYeHs. Mpy BKIIKOYEHUN STOM
YCTaBKM HEOHXOAMMO AJIS OAHOrO M3 MPOrpaMMUPYEMbIX BXOAOB 3aaTh YHKLMIO
«PlB2» 1 UCMOMb30BaTh 3TOT BXOA NSt KOHTPOSS LENOCTHOCTM BTOPOrO 3/IEKTPOMarHmTa
OTK/0YeHUs

2.3.6 YCTpPOWCTBO BbISIBASIET M MHAUUMPYET 6OJbLLOE KOIMYECTBO HEUCMPABHOCTEN BHELLHEro 0bopyno-
BaHus. Mpy 06Hapy>XEHNM TaKUX HEUCNpaBHOCTEN cpabaTbiBaeT pene «CuUrHanusaums» 1 BKIOYAETCS CBETOAMOL
«BHELUHSAS HEUCMPABHOCTb» Ha NnepeaHel naHenm ycTpoicTBa. CNMCOK BbISIBNISIEMbIX HEUCMPABHOCTEN NpuBEaEH

B Tabnuue 12.

Tabnuua 12
Ne O603HauyeHne PacwumdgpoBka
1 |C6oli nuTaHus 3adukcMpoBaHO NOAHOE NponajaHue onepaTMBHOIO NUTaHUS, NOAABAEMOro Ha

YCTPOWCTBO

2 |HeucnpasHoctb KB/KO

CoctosaHue Bxoaos PO u PIB OT KaTyLleK BK/IIOYEHUS U OTKITIOYEHUS
COXpaHsSeTCcs 0AMHAKOBbIM B TedeHue BpeMeHu b6onee 10 ¢

w

AsTomat LUMM

OTK/IKOYEH aBTOMAT LWMH NUTaHUSA BbIKKYaTens

4 |la3oBa#s 3awwmTa

MpucyTcTBYET BXOAHOW curHan «a3oBasi 3aliuTa», Koraa ee AencTene
nepesefieHoO Ha CUrHan

5 |CurHan rasosou
3aLLUTI

MpuCyTCTBYET BXOAHOW cUrHan «CurHan rasoBoy 3aluThbI»

6 |[dyrosas 3awmTta

MpYCyTCTBYET BXOAHOW CUrHan «/[lyroBasi 3alimuTa» npu BKIIOYEHHOW yCTaBKe
«KOHTPO/Ib MO TOKY» M OTCYTCTBUM TOKA BbilLE MYCKOBOro

7 |lMeperpy3ka CpaboTtana cryneHb 3awutbl MT3-3, BKIKOYEHHas Ha CUrHan
8 |[leperpy3ka 4 CpaboTtana ctyneHb 3awutbl MT3-4, BKIIOYEHHaAs Ha CUrHan
9 |3emns CpaboTana 3emMnsiHas 3aliMTa, BKIOYEHHAs Ha CUrHan

10 |O6pebiB Cpabotana 3awmTa o1 06pbiBa (asbl, BKIKOYEHHAs HA CUIHaN
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Ne 0603HavYeHune

PacumndpoBka

11 |BH.curHan 1 *

MNosiBuUNCS curHan Ha Bxoae «Bxoa 1» Mpw 3agaHHON YHKUMM

12 |BH.curHan 2 *

MosiBuncs curHan Ha Bxoae «Bxon 2» COOTBETCTBYIOLWIEro BXoAa —

13 |BH.curHan 3 *

MosiBuncs curHan Ha Bxoae «Bxon 3» «BHew.cnrHan»

14 |BH.curHan 4 *

MosiBUnCS cmrHan Ha Bxoae «Bxoa 4»

15 [BH.curHan 5 *

MosiBuncs curHan Ha Bxoae «Bxon 5»

16 |BH.curHan 6 *

MosiBUNCA curHan Ha Bxofe «Bxop 6»

17 |BH.curHan 7 *

MosiBuncs curHan Ha Bxoae «Bxoa 7»

18 |[BH.curHan 8 *

MosiBuncs curHan Ha Bxoae «Bxoa 8»

19 |[BH.curHan 9 *

MNosiBMncs curHan Ha exoge «Bxog 9»

20 |BH.curHan 10 *

MosiBuncs curHan Ha Bxoae «Bxoa 10»

21 |BH.curHan 11 *

MosiBuncs curHan Ha Bxoae «Bxoa 11»

22 |BH.curHan 12 *

MosiBMNCS curHan Ha Bxoae «Bxop 12»

23 |BH.curHan 13 *

MosiBuncsa curHan Ha Bxoae «Bxoa 13»

24 |BH.curHan 14 *

MosiBuncs curHan Ha Bxoae «Bxoa 14»

25 |BH.curHan 15 *

MosiBUNCcs curHan Ha Bxoae «Bxopg 15»

26 |3apepKka OTKII.

B TeyeHue BpeMeHn 7orxr max HET OTKIIOYEHMS BbIKTOYaTENS

27 |3apep)xka BKII.

B TeueHune BpeMeHN 7z maxy HET BKIKOYEHUS BbIK/IOYATENS

28 |3MH

Cpa60Tana 3dlnTa MUHUMAJIbHOIo HanpsaXeHusd, BKJIl0YEHHAA Ha CUIrHasn

29 |3MMH

Cpa60Tana 3dllinTa OT NOoBbIWEHNA HanpaXXeHns, BKIKYEHHAA Ha CUIrHan

30 |HeucnpasHocTb TH

HeucnpaseH TH: HU3Koe HanpskeHve unun U>> B TedeHue BpemMenn 6onee 10 ¢

31 |Het 6aTapeiku

He yCTaHOBNEH WM paspsiXEH 3/IEMEHT NUTAHUS

32 |HeT uMn.cuHxp.

Mpy BKNOYEHHON CMHXPOHM3ALMM BPEMEHW HE MPULLIEN CUHXPOUMMYIILC B
TeyeHne ABYX LMKI0B

33 |C6olt namaTu

MoBpexpaeHa nHbopMauus B onepaTuBHOW NamMaTn (apxvB cpabaTbiBaHWi ©
ocUMNIOrpamMm)

34 |Bxog YPOB

MpucyTcTBYET curHan Ha Bxofe «Bxoa YPOB» npu otcyTcTBum nycka MT3

35 |HeucnpaBHocTb KB/KO2

CocrosiHmne Bxogos PO u PIB2 (3agaétcs kKak yHKUUS MporpaMMmnpyemMoro
BXOAA) OT KaTyLIEK BKIIOYEHNS U OTK/IIOUYEHUS COXPaHAEeTCS OAUHAKOBbIM B
TeyeHne BpemeHmn b6onee 10 ¢

36 |BH.curHan 'l *

Mpuxoa coobuieHns GOOSE_1 npu 3apaHHOM Anst Hero hyHKUun
«BHeL.curHan»

37 |BH.curHan 2 *

Mpuxon coobuieHnst GOOSE_2 npu 3aaaHHON Anst HEro hyHKLMK
«BHew.curHan»

38 |Hemncnp.M2K61850

KoMMyHMKaUMOHHBIA Moay/b uHTepdelica MOK61850 nepectan o6HOBASTL
WHdopMaLumio

39 |lpuBoA He roToB

HeT roToBHOCTMU npuBoaa B Te4EHNE BPEMEHU, 3aaHHOIo YCTaBKOl';I
<« Troros.maxc”

* - HaANMCb NporpaMMUpYeT nonb3oBaTesnb (B Tabnuue NpMBeAeHO 3HaYEHNE M0 YMOYaHNIO»)

OAHOBpEMEHHO Ha WHAMKaTOpe MOXEeT 0T06pa)KaTbCﬂ He 6onee TpEX HeMCHpaBHOCTEVI. Ecnn ogHospe-
MEHHO BO3HUKAET YETbIPE NN 6onee HEMCHpaBHOCTEﬁ, cnpaBa OT HAaAMUCKU NOABNAKTCA CUMBOJIbI «I»n «™. B
3TOM CNtydae And npoCcMOTpa OCTalibHbIX HEVICI'IpaBHOCTeﬁ MO>XHO BOCMO/Ib30BaTbCs KHOMKaMK «» 1 «T»,
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3 TEXHWYECKOE OBCJ/TY>XMBAHUE

3.1 O6wwue ykazaHus

3.1.1 B npouecce 3kcnnyaTaLuMu YCTPOMCTBA B COOTBETCTBMM C TpeboBaHusmu P 153-34.3.613-00
«MpaBuna TEXHUYECKOro OOCTY>XMBaHUSI YCTPOMCTB pPeneiHON 3aluTbl M 3EeKTPOaBTOMATUKN 3MEKTPUYECKUX
cetelt 0,4-35 kB» Heobx0AMMO B YCTaHOBMIEHHbIE CPOKM 1 B MOSIHOM 06beMe NPOBOAUTD:

—  npoBepKy (Hanaaky) Npyv HOBOM MOAK/IOYEHUM;
—  NpoduNaKTUYECKMIN KOHTPOIb;
—  npodumnakTuyeckoe BOCCTaHOBNEHHE.

YcTaHoBMEHHas NPOAO/HKUTENBHOCTb LIMKIIA TEXHUYECKOro 0B6CNy>XMBaHMS MOXET ObiTb yBe/IMUeHa Wun
COKpalleHa B 3aBWCMMOCTM OT KOHKPETHbIX YCMOBWIA 3KCMUlyaTaumu, AUTENbHOCTM 3KCrUlyaTauMum C MOMEHTa
BBOZA B paboTy, (hakTMYECKOro COCTOSIHUS KaXXA0ro KOHKPETHOrO YCTPOMCTBA, @ Takxke KBanudukaumm obcnyxu-
BaeMOro nepcoHana.

3.1.2 Tpu TEXHUYECKOM 0BCNTY>XMBAHUN YCTPOWCTB HEO6XOAMMO PYKOBOACTBOBATLCS:

—  3KCMyaTauMOHHONM AOKYMEHTALMEN Ha YCTPOMCTBO;

—  «MexoTpacnesbiMM NpaBuiaMun no oxpaHe Tpyaa (npasunamm 6€30nacHOCTM) Npu KCnayaTaumm
anekTpoycTtaHosok» MOT P M-016-2001 P 153-34.0-03.150-00;

—  «[paBunamMm TEXHUYECKOW 3KCMJTyaTalmm 3N1EKTPOYCTaHOBOK NOTPEGUTENEN».

3.1.3 TexHuuyeckoe 06CNyXMBaHWE YCTPOMCTBA AO/MKHO NMPOBOAUTLCS KBaNUMUUMPOBAHHBLIM MHXKEHEPHO-
TEXHWYECKMM MEePCOHaNIoM 3KCMNyaTUPYIOLWEN OpraHM3auum, UMEKLMM JOMYCK He HUXe TpeTbel Keanmdukauu-
OHHOW Tpynmbl Mo 31eKTPo6e30MacHOCTM, NOArOTOBNEHHbIM B 06 bEME MPOU3BOACTBA AaHHbIX PaboT, U3YyUYMBLUMM
3KCMJTyaTauMOHHYH0 AOKYMEHTALMIO HA YCTPOMCTBO M MPOLLEAWMM UHCTPYKTaX MO TEXHMKE 6€30MacHOCTU.

3.1.4 Llenecoobpa3Ho NpoBOANTbL KOHTPOSIb TEXHUYECKOrO COCTOSIHMSI YCTPOMCTBA OAHOBPEMEHHO C NPO-
unakTukoir (peMOHTOM) OCHOBHOTO 0O6OPYAOBaHWS pacrnpeaenuTENbHbIX YCTPOWCTB, ANS YEro AOomnyckaeTcs
nepeHoC 3ansaHMpoBaHHOrO BUAA TEXHUYECKOro 06CNyXXMBaHNS Ha CPOK A0 OAHOro roaa.

3.2 3aMeHa 3/1eMeHTa NUTaHns

YCTpPOWCTBO COAEPXKUT SHEPrOHE3AaBUCUMYIO NaMsTb, COXPAHEHME KOTOPOW MpW OTCYTCTBUM OMepaTUBHOIO
NUTaHna 06ecneYmBaeTcs IMTUEBLIM 3N1EMEHTOM NMuTaHUs CR2. PacuyeTHbIN cpok cnyX6bl aNeMeHTa NUTaHUa 7pyu
OTCYTCTBUM OIEPATUBHOIO NMUTAHMS COCTaBNSIET He MeHee 1 roaa.

MocnenoBaTeNbHOCTb ASUCTBUI MO 3aMeHe 31EMEHTa NUTAHUSA:

— CHSITb C YCTPOMCTBa OMNEepaTMBHOE NUTaHWUE;

— OTBUHTUTb (UKCUPYIOLLMIA BUHT Ha TOpLEe MOAYNS MUTaHWS C 33[HEN CTOPOHbI YCTPOWCTBA U MOBEp-
HYTb KpbILIKY OTCeka HaTapeiiku;

— aKKypaTHO BbIHYTb CTapyto 6aTapenky;

— YCTaHOBUTb HOBYIO 6aTapeliky B «rHe3/10» B COOTBETCTBUM C YKa3aHHOW MOMSPHOCTbLIO;

— 3aKpbITb KPbILLKY W 3aBEPHYTb (DUKCUPYIOLLMI BUHT.

3.3 TpoBepka paboToCcnocobHOCTN n3genms

3.3.1 lpoBepKy 3N1eKTpUYEcKoro CONpOTUBMIEHUS U30NALUN MeXAY BXOAHbIMW LensaMy TOKa, Harpshke-
HWSl, OMepaTMBHOMO MUTaHMWS, PENENHbIMU YMNPaBASIOWNMN KOHTAKTaMK, AWCKPETHbIMM CUMHANaMK, a TaKXe
MeXxZay YKasaHHbIMK LensMu 1 KOoprycoMm rnpoBoAasaT MeraoMMeTpoM Ha Harnpsbkenve 1000 B. JIuHua ceasmn RS485
nposepsieTcs Ha HanpsbkeHne 500 B.

ConpoTuBiEHME U30MSILUKM UBMEPSIETCS MEXAY TPymnnaMn COEANHEHHBIX MeXAay cobol BbIBOLOB COrflacHO
Mpunoxennto B, a Take Mexay 3TUMKU TpynnaMu M KoprycoM 65ioka (KIeMMoW 3a3emsieHusi). 3HaudeHue
COMPOTUBNEHMS] N30NSUMM AOSHKHO ObITb HE MeHee 100 MOM.

3.3.2 TMpoBepka 3apsga 6aTapeinku
3apsg 6aTapeiiku NpoBepsieTCst NyTeM BU3yasbHOrO KOHTPONS CMMBOMA B CTaTyCHOM CTPOKe, OoTobpaxae-

MOV Ha MHAMKaTope ycTpounctBa. Ecnv oTobpaxkaercs cvMBON <<D>>, TOo 6aTapellky Heobx0AMMO 3aMEHWTbL MO
MeTOoAMKE, OMNMUCcCaHHoN B n.3.2.

3.3.3 Hactpoiika (npoBepka) YCTABOK BbIMOSHAETCS MPWU MNOAKMOYEHHOM MUTAHUU HE3ABUCMMO OT MoA-
KJIlOUEHMs1 OCTanbHbIX Leneit. CHayana cneayeT BBECTU 3HaveHMe napons. Hactpoiika (npoBepka) BbIMOMHSETCS
B CrieaytoLweM nopsake:

1 CornacHo Auanory BOWTU B peXmM «YCTaBku», BblbpaTb HEOHXOAMMbIN Habop M YHKLMOHAbHYIO
rpynny yctaBok. HaBecTn Kypcop Ha Heo6xoanMMyto yCTaBKy.

2 HaxaTb kHOMKy «BBoa». Ecnun go atoro naponb He 6bin1 BBEAEH, TO MOSBUTCS AMAnor 3anpoca napons.
Mocne BBOAA NPaBWSIBHOMO 3HAYEHWs Naposs NOSIBUTCS BO3MOXHOCTb pefaKkTMpOBaHWA yCTaBku. PepakTtupoBa-
HMe UMDPOBbIX 3HAUEHMI NPOM3BOANUTCS B COOTBETCTBMM C METOAMKOWN OMNMUCaHHOM B n. 2.3.2.12,

3 HaaTeM KHOMKKU «I» BbibpaTh ouvepeaHyto ycTasKy. MpoaomkuTb peaakTuposaHue. Mpu 3ToM BBOA
napons He noTpebyeTcs.
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4 BBOA TEKYLLEro BpeMeHM OCYLLECTBASETCA aHanormyHo. Haxkatne KHoMku «Beoa» rnpu BBoAe 3Ha4YEHUs
MUHYT OBHYNSET 3HauyeHne cekyHa. [na n3MeHeHusl 3HaueHns AaTbl U BpEMEHW BBOAA Mapons He TpebyeTcs.

5 Mo OKOHYaHWM HACTpPOMKM 06s3aTesIbHO NMPOBEPSIOT BBEAEHHbLIE YCTaBKM 3aliMTbl AfS1 UCKITHOYEHUS!
owmboK.

3.3.4 MpoBepka hyHKLMOHMPOBAHUS YCTPOMCTBA

3.3.4.1 MpoBepka PyHKUMOHNPOBAHMS MaKCUMallbHOW TOKOBOW 3aLLUThI

Bce Tpu cTtyneHn MT3 npoBepsiloTcs aHaNorMyHo, 3a UCKITHOYEHNEM 3HAY€HUN YCTAaBOK TOKA M BPEMEHMU
cpabatbiBaHus. poBepsieMylo CTYMEeHb 3aliMTbl CNeAyeT BKJOUMTbL YCTaBKOWM KOHGUrypauuu, a ocTajbHble
CTyneHn — nuMbo OTKOUMTb, NMMB0 BLIBECTU M3 30HbI NMPOBEPKWU 3ajaHWEM 3aBefoMO bonee rpybbiX 3HaYeHWN
ycTtaBok. lMpoBepky yAo6HO BECTW, MCMOMb3Ysl JIOTMYECKU MMUTATOP COBMECTHO C YCTAHOBKOW AJiSi NMPOBEPKM
peneriHon 3awmTbl TMna Y5053, Y5003, «YpaH», «HenTyH», «PeToM»,

MoAKMOUYNTb NTOrMYECKM UMUTATOP K YCTPOWCTBY 3alUWTbl, MOAKIOYMTb TOKOBbIM BbIXOA YCTAHOBKM K
KNeMMaM TOKa oaHoW M3 ¢ha3, noaaTb OMEpaTMBHOE MWUTAHME Ha YCTPOWCTBO. BBECTW yCTaBKM 3HAYeHWU U
KOHUIypaumm, COOTBETCTBYIOLLIME TPEBYEMON NPOBEPKE.

MoAKMNIOUNTb KNEMMbI BbIXOAHbIX TECTOBLIX KOHTAKTOB perie «OTK/1.», PacrnofoXeHHbIX Ha KNEMMHON KO-
NOAKE YCTPOWCTBA, K BXody MunnncekyHaomepa («KOHTaKT») yCTaHOBKW.

OTKIOUYNTL BbIK/OYATEND JIMHUM KHOMKOM «OTKM» Ha nepeaHel naHenu ycTpoucTtsa. lNogaBasi TOK OT
YCTaHOBKM, ybeanTbcst B cpabaTbiBaHUM pene U CBETOAMOAA Ha naHenu yctporctea «Myck MT3» npu 3aaaHHOM
YCTaBKON 3HayeHWM ToKa OT YCTaHOBKM. [poBepuTb HanMume HebOoNbLWOro ructepesnca 3amycka 3alluThbl
(koachduumeHTa BO3BpaTa) NPY CHMXXEHUWN 3HaUEHMS TOKa (MO BbIKJIIOUEHMIO COOTBETCTBYIOLLEN CUrHANU3aLmUNn).

BkounTb BbIKMOYaTENb NMHUMKU. COPOCUTL MHAMKALUMIO KHOMKoM «CHpoc». CKaukoM MojaB TOK, MpeBbl-
LIaoWKMi ycTaBky MT3, KOHTPOAMPOBaTb OTKJIIOYEHUE BbIK/OUYATENS, @ TAKKe UHAUKALMIO MPUYMHBLI aBapuK Ha
nHaMkaTope u ceetoavMonax. M3mMeputb No MUINUCEKYHAOMEPY BpeMsi OT MOMEHTa Mnojayn Toka A0 3aMblKaHus
KOHTakTOB pene «OTkM.». CpaBHWUTb €ro C YCTaBKOW MpoBepsieMon CTyneHn MT3. KHOMKOM «—»» Ha MaHenu
YCTPOWCTBa BbI3BaTb Ha MHAMKATOP 3HAayeHWe BpeMeHu cpabaTbiBaHUs 3alnTbl T34, [ONyCTMMas NOrpeLHOCTb
cpabaTbiBaHMsl NpuBeaeHa B Tabnuue 3.

M3MeHUTb 3HayeHns yCTaBoK MO TOKY U BPEMEHW U NPOBECTM aHANIOMMUHYI0 MPOBEPKY C APYrMMU yCTaB-
Kamu. [N NpoBepKM 3aBUCMMbIX XapaKTepUCTWK cneayeT Mosb30BaTbCs rpadvkamu, npueeaeHHbIMU B Mpuno-
XeHun E.

AHanorMyHo NpoM3BeCTM NPOBEPKY OCTasIbHLIX CTyneHein MT3.

3.3.4.2 YckopeHue Npu BKIIOYEHWUM NPOBEPSIETCS CeayowmnM obpa3om: As1s NepBor U BTOPON CTyneHewn
MT3 3apatoTcs BpeMeHHble ycTaBku nopsiaka 5-10 c. YcraBka 7ycop 330AETCA 3aBEAOMO MEHbLLEN, Hamnpumep,
0,2-0,5 c. YcTaBkM KOHMUIypaumm 3aatoTcs TakuMK, UTobbl 6blnn paspelleHbl MT3-1, MT3-2, yckopeHue nepeoit
CTYMEHWN M YCKOPEHME BTOPOM CTyneHu. NoaaBasi CkaukoM NMPOBEPOYHBIA TOK, MPEBbIWAOLWMIA Nopor cpabaTbiBa-
HuMs MT3-2, 0AHOBpPEMEHHO C BK/tOYEHMEM NMHWMK (pa3banaHc BpeMeH He AOo/MKeH npesbiwaTth 1 ¢), ybeantbcs B
cpabaTtbiBaHuM MT3-2 C BpeMeHeM YCKOPEHUS Tycxop. YBENMUMB TOK Bbile nopora MT3-1 NOBTOpUTEL CKAYOK TOKa
n npoBeputb paboTy yckopeHus ang MT3-1. Y6eautbCa B WMHAMKAUMW MPUYMHBI OTKIIOYEHUS WMMEHHO OT
YCKOpeHHON MT3 — Haanucb Ha uWHAMkKaTope «YMT3». OTKIOYMB YCTaBKaMW YCKOpPEHME 06eux CTyrneHen,
ybeamTbca B OTCYTCTBMU YCKOPEHUS B 3TOM Crlyyae.

3.3.4.3 [1na npoBepku 3almTbl 0T 06pbiBa a3 HeobxoanMo nogaTb HECUMMETPUYHYKO CUCTEMY TOKOB Ha
YCTPOWCTBO. JTO obecrnieymBaeTcsl nofgayen Toka B odHy (aszy c yctaBkon «TT dasbl B — Bkn». Ha ocHose
MOAAHHbIX 3HAUEHWI OMpeaennUTb PacyeTHOE 3HayeHue Toka I = [p,3/3 M NpOBEPUTb COOTBETCTBUE YPOBHSI
cpabaTbiBaHMs 3awmnTbl NO 06pbIBY a3 (lpspusa = I7). OCTanbHble TOKOBbIE CTyneHn MT3 AomkHbI 6bITb «3arpy6-
NEHbI» UM OTKOYEHbI C MOMOLLBIO YCTaBOK.

3.3.4.4 TpoBepka NpaBUILHOCTM YepenoBaHMa a3 M pacyeTa Toka 0bpaTHOM MOCIeAOBaTENbHOCTU L.
MonaBasi HOpManbHYD TpexdasHyt cucTeMy TOKOB (asbl TOKOB CABWHYTbl Ha 120 3n.rpag. OTHOCUTENBHO
cocefHux ¢ha3) Ha YCTPOWMCTBO MpY 3aAaHHON yCTaBke — «MNpsiMoe YepenoBaHue das», ybeantbes B 6im3koM k 0
3HauyeHUn Toka obpaTHOM nocneaoBaTesibHoCTU L. Mpu yctaBke «ObpaTHOEe» I> AOMmKeH 6biTb NMPUMEPHO paBeH
dazHbIM.

3.3.4.5 Tllpoeepka Bblgaun curHana YPOB

MpoBepky Bbligaum curHana YPOB BbINOMHAIOT aHanornmyHo nposepke MT3. YcTaHOBUTL BpeMst cpabaTbl-
BaHWS cTyrneHn MT3-1, pasHoe 0. Torga u3MepeHHOe MUIUCEKYHOOMEPOM BpPEMS AO/HKHO NPUMEPHO COOTBET-
CTBOBaTb ycTaBke BpeMeHn YPOB.

MoAKMIOUYMTb TOKOBbIE LIEMU YCTAHOBKM K YCTPOMCTBY COMMacHO N.2.6.5.1. BbixOAHbIE KOHTAKTbl pene
YPOB ycCTpoWCTBa MOAKMIOYAIOT K MWINMCEKYHAOMEPY WCMbITaTENbHON YCTAHOBKW. TONYKOM MOAAIOT TOK,
MpeBbIWAOWNIA YCTABKy CTyrneHu MT3 C HyneBOM BblAEPXKKOM BPEMEHW, U U3MEpPSIOT BPeMS [0 3aMblKaHMS
KoHTakToB YPOB. OHO Ao/mkHO 6biTb Ha 30—40 Mc 6onbLue BpeMeHu YCTaBku 7ypps.

KoHTponb 3a cpabaTbiBaHMEM COBCTBEHHOrO BbikIOYaTeNs nnHMn ana dyHkumn YPOB BbinosHEH He Mo
curHany PO BBuay ero HeAOCTaTOYHON HAAEXHOCTW, @ MO NPEKPALLEHUIO TOKA B JIMHUK, TO €CTb MO CHUMXXEHWUIO
MaKCMMasnbHOro u3 asHbIX TOKOB HWXKE 3HaYeHNs ypop.
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3.3.4.6 TpoBepka 3eM/ISHON 3aLLUUThI.

MpoBepka Npou3BoAMTCS MO TOKYy 3/, NOAABAEMOMY Ha BXOAHbIE KIEMMbI YCTPOWCTBA U 0TOGpaXkaeMoMy
Ha MHAMKATOpE.

NHavkaumst Toka 31, BbICLUMX rapMOHMK Ha MHAMKATOPE YCTPOMCTBA MNPOM3BOAUTCA BO BTOPUYHBIX 3HAYe-
HUsIX Toka 3-i, 5-i, 7-i n 9-i rapmoHukm (150, 250, 350 n 450 I'u) M ux cymMbl B pexuMax «KoHTponb». B
pexuvme «lapaMeTpbl OTKIIOYEHNS» OTOBpaXKaeTCs TONbKO CYMMapHOe 3HayeHne Ha MOMeHT cpabaTtbiBaHus.

3Ha4YeHne Toka OCHOBHOW YacToTbl 50 'l TakXke 0TOBPaxkaeTcst BO BTOPUYHBIX 3HAUYEHUSIX.

BrumaHne! NMpoBepoYHbIN TOK 060 YacToTbl, ANUTENBHO NOAABAEMbIN Ha BXOAHbIE KNEMMbl «3[»
YCTPOMCTBA, He A0KEH npeBbiwaTh 2,5 A.

3.3.4.7 MpoBepka paboTocnocobHOCTM BXOAHbIX Lienei yctpoictea. C MoMoLLblo TOFMUYECKOro MMUTaTopa
WM MUCTOYHMKA MOCTOSIHHOIO HanpshKeHWs NooYepedHO MoAaBaTb CUrHanbl Ha BXOAHbIE LIENW YCTPOWCTBA,
NpPOBEPUTL MPOXOXAEHWE CUrHanoB NmMbo B pexmme «KoHTponb» (pucyHok B.1), nnbo no peakuum Ha HUX
YCTpOWCTBa.

3.3.4.8 MpoBepka paboTocnocobHOCTU BbIXOAHLIX pene. MNoaaBas pasfnuuyHble BO3AENCTBUS HA YCTPOM-
CTBO, HeobxoanMMo [0bMTbCA cpabaTbiBaHus Bcex pene u yb6eamTbcs B paboTOCMOCOOHOCTM BCEX KOHTAKTHbBIX
rpynn.

3.3.4.9 YcTpoicTBO Npv Noaaye onepaTMBHOIO MUTaHWUS NMPOU3BOAMT rNTyGOKOEe CaMOTECTUPOBaHWUE BCeX
NPOrpaMMHO [OCTYMHbIX 3MEMEHTOB CxeMbl. BO Bpemsi paboTbl MOCTOSIHHO MpoBepsieTcs pabota obmeHa co
CUrHanbHbIM npoueccopoM, a Takxke ALM. Mpu obHapyxeHWn noboM BHYTPEHHEN HEUCNpPaBHOCTM BO BpeMsi
TECTMPOBaHMSI YCTPOMCTBO BbIAAET Ha MHAMKALMIO MUratolee cooblieHne 06 onbKe, 3aMblKaeT KOHTaKTbl pene
«OTKka3» u 6nokupyetcs. PaclumcpoBka cooblieHnii npuBeaeHa B Tabnuue A.1. OT cnyyaiHbiX cG0eB yCTPOMCTBO
3alMILEHO TaK Ha3blBaeMbIM CTOPOXEBLIM TaliMepoM, nepecbpacbiBalOWMM BCO CXEMY B C/lyYae HapyLleHws
HOpMasibHOM paboTbl MpOrpamMMbl NpoLeccopa.
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4 TEKYLLMIA PEMOHT

4.1 YCTpoWcTBO MpeacTaBnseT coboi A0CTAaTOUHO C/IOXKHOE M3AENNe M PEMOHT €ro AO/HKEH OCYLLECTB-
NATLCA KBANMMOUUMPOBAHHLIMU CNELMANMCTaMm C NMOMOLLbIO CrieLnanbHOM OTNIaloMHOM anmnapaTypbl.

4.2 PeMOHT YCTPOMCTB B MOCMErapaHTUMHLIN Nepuos LenecoobpasHo OpraHn3oBaTb LIEHTPaIN30BaHHO,
Hanpumep, B 6a30Boi nabopaTopun S3HEProCMCTEMbI UM MO AOTOBOPY C U3rOTOBUTENEM.

5 TPAHCIMOPTUPOBAHWE N XPAHEHWE

5.1 YcnoBus TpaHCMOPTMPOBAHUS M XpaHEHUSI U CPOK COXPAHSIEMOCTM B YNakoBke u (UnM) KoHCepBaumm
N3roToBUTENS AO0/MKHBI COOTBETCTBOBATL YKa3aHHbIM B Tabnuue 6.
5.2 Ecnn Tpebyemble ycnoBus TPAHCNOPTUPOBAHMSA U (MNN) XpaHEHUS OT/IMYAKOTCS OT MPUMBEAEHHbIX B
Tabnuue 6, TO YCTPOMCTBO MOCTaBASOT 4SS YC/IOBUM U CPOKOB, ycTaHaBnmBaeMbix no FOCT 23216 v yka3biBae-
MbIX B OrOBOPe Ha MNOCTaBKY MW 3aKa3le-Hapsae.

Tabnvua 6 — YcnoBusi TpaHCNOPTUPOBAHNS M XpaHeHus

O603HaueHne yC/IoBUIA TPaHCMOPTMPOBAHMUS

o ] O603HayeHne Cpok coxpaHsie-
B YaCTW BO3LENCTBUS: o
Bua nocrasok MexaHudeckux | KnumaTtnyeckux dakro- ycnosn MOCTV B ynaKos-
¢akTopoB Mo pOB, TaKMX Kak yCnoBus Xparenms no KE V3roToBITE-
[OCT 23216 | xpaHenusi no FOCT 15150 | | O¢T 19150 717, TONk!
BHyTpwW cTpaHbl (KpoMme 5 (HaBecbl B Makpoknu- 1 (oTannusaemoe 3
paiioHoB KpaiHero Cese- C MaTMYECKUX parioHax C XpaHunuuie)
pa 1 TPYAHOAOCTYMHbIX YMEpEeHHbIM U X0NoAHbIM | 2 (HeoTannuBae- 1
paiioHoB no MOCT 15846) K/IMMaTOM) MOe XpaHunuuie)
BHyTpu cTpaHbl B paiioHbl
KpanHero Cesepa u C 5 1 3

TPYAHOAOCTYMHbIE
pavioHbl no FOCT 15846

MprMeyaHue: HidkHee 3HaYeHWe TeMNepPaTypbl OKPYXKAKOLEro BO3AyXa Npy TPAHCMOPTUPOBAHUM U XPAHEHUU —

MUHYyC 40°C

5.3 [onyckaetca TpaHcnopTupoBaHue nobbiM (KpoMe MOPCKOro) BMAOM 3aKpbITOro TPaHCrnopTa B coye-
TaHUM UX Mexay coboM, OTHECEHHbIM K YCNOBUSIM TpaHCNopTupoBaHus «C» ¢ OBLMM 4MCiIOM Mneperpysok He
6onee yeTblpex, UM aBTOMOBUIILHLIM TPAHCMNOPTOM:
—no poporaM ¢ achanbToBbiM U GETOHHLIM MOKPbITUEM (AOporM 1-i KaTeropum) Ha paccTosiHMe A0

1000 km;

— no 6ynbhkHbIM (A0pOrK 2-1 K 3-I KAaTeropumn) U rPYHTOBLIM AOPOraM Ha paccTosiHue Ao 250 KM co cko-

pocTblo A0 40KkM/u.

5.4 TpaHcrnopTvpoBKka A0/MHKHA NPOU3BOANTLCS TOSIbKO B 3aKPLITOM TpaHCNopTe (XKeNe3HOLOPOXHbIX Ba-
rOHax, KOHTeNHepax, 3aKpbITblX aBTOMaLLUMHAX, TpIOMax v T.4.).
5.5 Morpy3ka 1 TpaHCNOPTMPOBKA AO/MKHbI OCYLLECTBASATLCS C YYETOM MaHUMYNSLUMOHHBLIX 3HAKOB, HaHe-
CEHHbIX Ha Tapy, U B COOTBETCTBUM C AENCTBYIOLMMI NPaBUIaM1 NEPEBO30K MPy30B.

6 YTUNN3ALNA

6.1 locne oKoHYaHMs CpoKa CNyXXObl YCTPOMCTBO NOANEXMUT AEMOHTAXY U YTUIN3aLMUN.

6.2 B cocTtaB YCTDOVICTBa HE BXOAAT AparoueHHble METafbl, a TaKXe AA0BUTbIE, PaANOaAKTUBHbIE U

B3pblBOOMNACHbIE BELWECTBA.

6.3 [IEMOHTaX M YTUNIM3aLUMs YCTPOMCTBa He TpebyloT NMpUMEHEHNUs CrneumanbHbiX Mep 6e30MacHoCTU U
BbIMOJHAIOTCS 6€3 NPUMEHEHUS CreLmanbHbIX NPUCTOCOBNEHUIA U MHCTPYMEHTOB.
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MPUNOXEHWE A
(obsi3aTenbHoE)

Koap! olmnboK npn caMoTecTUpPOBaHWUKN YCTPONCTBa

Mpn BKIOYEHUM NUTAHUS YCTPOMCTBA BCE CBETOAMOAbI 3aropatoTcs. [pyv HavanbHOM TECTUPOBAHWUM
yCTpoicTBa npoBepsieTcsl paboTocnocobHOCTb COCTaBHbIX YacTel YCTPOMCTBA, MPW 3TOM Ha MHAWMKATOP BbIBOAUT-
CS1 HAANMMCb C Ha3BaHMEM TeCTa M MOOYEPEAHO racaTCs CBETOAMOAbI: CHayana neBblid cTonbel, 3ateM «OTKI» u
«BKJ1», 3aTeM npaBbiit cTonbeL.

Mpn BO3HMKHOBEHUM OLIMOKM HEOBXOAMMO 3anmcaTb CO0bLIEHME, OTOBpaXkeHHOe Ha MHAMKaTope. Ecnn
WHAMKATOP He MoKasbiBaeT MHMOPMaLMIO, HEO6X0AMMO 3anMcaTb MOCieAHWI NoraleHHbI ceeToamon. Coobuye-
Hus 06 oLIMBKax NpW HayaslbHOM TECTUPOBaHWUM NpUBEAEHBI B Tabnuue A.1.

Tabnvua A.1

CeeTopguon

CoobuieHue 06
owmnbke

OnucaHMe HeMCnpaBHOCTHU

ropAT BCE CBETOAMNOAbI

HeuncnpaBHOCTb MMKpOrpoLeccopa

«[TycK 3aWwuTbl»

TecT NuTaHusa
HepoctaTtouHoe
HanpshKeHue NUTaHus

HanpspkeHne NUTaHUS HKE HOPMbl

«YPOB: BbiBOA»

HencnpaBHOCTb LUWHBbI
agpeca/aaHHbix SDRAM
Koa: XX

HeuncnpaBHOCTb WNHBI aapeca UK LWWHbI AaHHbIX AMHAMK-
yeckoro O3Y

«AlB: BbIBOA»

TecT nHamkaTtopa

HeucnpaBHOCTb MHAMKATOpa

«AYP: BbIBOA»

3anMnaHne KHOMKU:
XXXXX

OpaHa 1nn HeCKObKO KHOMOK HaXoAsTCs B HAXXaTOM
COCTOAHUMN

«[a3oBas 3awWwmTa:
BbIBOA»

Owwubka moa. PEJE
unm

Ownbka moga.
KOMBUHWNP

O6pbIB 06MOTKM pene Ha peneHoM UNM Ha KOMBUHMPOBaH-
HOM Moayne

Bo Bpems paboTbl Npubopa B (POHOBOM pexuMe Npon3BOAMTCS TECTUPOBaHME 0OMOTOK BbIXOAHbIX pene u
yrnybneHHoe TecTMpoBaHue onepaTuBHON NamaTu. CooblueHns 06 owmnbkax npuBeaeHsl B Tabnmue A.2.

Tabnuua A.2

CoobueHue 06 owunbke

OnucaHue Heucn PaBHOCTH

Owwnbka moa. PENE
nnm

Owwbka moa. KOMBUHUP

O6pblB 06MOTKM pene Ha peneinHoM UNn Ha KOMBUHMPOBAHHOM Moayne

HeucnpasHocTe SRAM
Agpec = XXXXXXXX

HeucnpaBHoCTb cTatudeckoro O3Y

Aapec = XXXXXXXX

HeuncnpasHocTb SDRAM

HeuncnpasHocTb anHamnyeckoro O3Y
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MPUNOXXEHWE b
(obsi3aTenbHoE)

MNpoBepKa 3NeKTpPUYECKOro CONpPoTUBIIEHUS N301ALUK

Tabnuua B.1 — MpoBepKa 3NeKTPUYECKOro CONPOTUBAEHNS U30MISILMK YCTPOUCTBa «Cupunyc-2-MJ1»

Pa3zbem HoMepa KOHTaKTOB HaunMmeHoOBaHue UcnbiTaTenbHoOe HanpshXXeHue
X1 clno8 TokOBbIE Lienun 1000 B
X2 clnob6 Llenn HanpsikeHus 1000 B

X3.1 clno? Llenn cMHXpoHW3aumm 500 B
X3.2 clno4 JIvHns cesasm 1 500 B
X3.3 clno4 JInHua cBsasn 2 500 B
X4 clno?24 PeneliHble uenu 1 1000 B
X5 clnoi12 PeneliHble uenu 2 1000 B
X6 c1lno?24 BxoaHble uenu 1 1000 B
X7 clno?24 BxogHble uenu 2 1000 B
X8 clno 14 PeneiHble uenu 3 1000 B

c 15 no 24 BxoaHble uenu 3 1000 B
X9 clnob6 Lenv nutaHuns 1000 B

http://energo24.ru
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MPUNOXEHWE B
(cnpaBoYHOE)

PacnucaHve BXoaHbIX ANCKPETHBLIX CUrHanoB YCTpOVICTBa B pexume «KoHTposnb»

Cbpoc curHanmsaumm
Bxop, 2

Bxop, 1

AsTomar LU

[[a3oBas 3awwuTa
Curnan ras. 3awmThbl
Bxopn PlB

Bxopn PINO
PaspelwerHune TY

OTkI04YEeHMeE OT KJ1o4a
BkniodeHume oT kno4a
—  Bxopg 3

Bx.1: 0000 0000 0000

OTtkntoyeHune ot TY
BknioyeHune ot TY
Bxon 4

Bxon 5

[yrosas sawmta
A4P

YAIMNB

Bxon 6

|7 Bxop 11
— Bxop 10

Bx.2: 0000 0000 0000

Bxon 9
Bxon 8
Bxon, 7
Bxon YPOB
Bxopn 12
Bxopn 13

Habop ycTaBok

Bxopn 14
‘ — Bxon 15
Bx.3: 0000 0000 0000

PucyHok B.1 — CooTBeTCTBME BXOAHbIX ANCKPETHbIX CUrHaNoB B pexnme «KOHTpOsb BXOAOB> .
Hanuuuio curHana Ha BXoAe COOTBETCTBYET «1», OTCYTCTBMIO — «0».

50
http://energo24.ru



blBA.656122.020 P2

MNPUNOXXEHWE I
(obszaTenbHoe)

BHewHW BUA M yCTAaHOBOYHbIE pa3Mepbl

305

295

190

100
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Murane @
Myck sawmnTsl @

OMNEPATBHOE
YMNPABJIEHVE

o)
'l YPOB
B.,mo,;.
o)
A

Patora 0)
-

Pabora,
| (EESEER %)
3aLnTa,

e ®
AONvYC
BTOMATUKA

Cupuyc-2-MJl

O

BITOKVPOBKM
@ YroB
@ ATB

© @ AP {

YcraBxm MT3-2

SYHKIIMST
I,A
T,c

BbIXO[

<4

<

CPABATbIBAHVE
@ 3auyra
@ AsapuiiHoe oTkriodeHne
@ vroB
@ ATB
A BBOA @ BHewHsisi HEMCPaBHOCTL
@ Curtan 1

v > @ Curnan 2
‘ CBPOC

PucyHok I'.1 — Bua cnepeau
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PucyHok I'.2 — Bua ceepxy
AP 3A0 «PAINYC Astomatukar
«Cupwyc-2-MJ1-5A-220B- N1»
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PucyHok .3 — Bug cboky
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U

nadeleg
WIOHHBIND %9210

Mo No Nao

Ao Mo

Lo 1o

PucyHok .4 — Pacrnono)xeHune 3neMeHToB Ha 3aJHe

Cupwnyc-2-MJ1» (ucnonHeHwe U1)

u

i NaHenu ycTpoincTea «

v

081

o]

280

4071B.05,5
unu 4ote.M5

295+2

G'0F00L

oy

PucyHok .5 — PaaMeTka naHenu nof yCTaHOBKY YCTPOMCTBa
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MPUNOXEHWE O
(obsi3aTenbHoE)

CxeMbl NMOAK/IOYEHNS BHELLHMX Lienei

» A
B WnHb! 6-35 KB
c +y -y
, Bblikntouarens NuHun
"
A |B |C
KO
K2 1_[ D
. KB
N 4
K1.1
- .
X1 YcTtpoiicTeo «Cupuyc-2-MJ1» X8|
KoHT) Llens lent KoHT.
1 | Tox hasei A Hau 3|C 1 _/— YPOB obuw. 1] 1
4 , Ha otiiovenme ssona
@ 2 | Tok hassi A ko ——vyPoB HP 1] 2
20 I G —— 123 |Tox zaablﬂnau | YPoB E:j‘ J|yPoB__ obw.2]3
3 E 1, ~ Ha oTkntoueHue cexunm
L - —¢ ——— - {54 |Tox dhasei B ron B ——vpoB. w2 |4 of
5 | Tox dhassi C Hau Bin o6w. 1] 5 &1—- Mpowm.pene K1
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o
2 7 | Tok3lo N o obw 2|7 @
31,
8 | Tok3lo 3|C 0 —Bn 2|8 2|
Ornz___obw 1|9 o)
X2 /
o] 1€ Ua (“t——o0mn.2 HP 1]10 @]
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U,
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p——~orowposa Al 17 | Bxoa 3 ¥D— oTKnioeHme L Tasaporcn. HP 1] 19
2 18 | Obwmit J | Pene3 o6w. 1] 20 @
p—~Qraoiene o 1o Tonn oty | Pere 3 EI'] —Tpenes ___HP1]|21@
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221 | O6wwin Pene 4 E:}-» - ”""":':Psne4 o6w. 1] 232
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S~
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PucyHok [.1 — CxeMa NoAKMOUYEHNS BHELIHMX Lienei

K YCTpoWcTBY «Cupuyc-2-MJT»
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+Ly -y
«Cupwnyc-2-MJ1»
Bxog PMNO
{ X6:1 Il Il 2 | & 1 » ®
Bxopa PIMB
[ X6:3 ] [X6:4 } « ——>» ®
BY-TEL
AsTomart LUM
I_I [oToB
o———{X6:7] | | [x6:8} x2:1} —. 22—
BK/lOUYEHME X1:9 | Bknoyenne CK
5.t " a1
X8:5 X8:6 .
RACIER e a0 x1.1o| B/O CK
—Xs:11] — [x8:12} @—x1:11] B/o cK
— OTkntoyeHune — : /
O— X8:13|| —. IlX : 4—. X1:12| OTkntoueHne CK
PucyHok [1.3 — CxeMa nogkstoueHust ycrpoictea «Cupuyc-2-MJT»
K BblkntodaTento BB/TEL c 6nokom ynpaenenns BY/TEL-12
(ans paboTbl cxeMbl ycTaBka «Bxoa ABLUM» gomkHa 6bITh NepeBeaeHa B NONOXeHMe «0ToB»)
YeTponcTBo «Cupuyc-2-Mi» X4
LLGI'II: KOI-; + LLINHKN CVII'HaI'IVIaaLI,I/Iﬂ
. Asap.otkn. H3 1|17 >
Asapuiitoe ﬁ]‘ """"""" & Aap.oTkn. obw.1|18@
OTKITIOMeHue + LWnHKkn muranng
[ ABap.otkn. HP1]19@ o V&
« »
PMoO obu. 1|20 y
____________ e — O0wWwuym
PNo E:] 4 PO HP 1|21 @ 5
PucyHok 1.4 — BapuaHT peanv3aummn cxeMbl C MUraHWeM CUrHasIbHOM aMnoYky aBapuUiiHOro
OTK/OUYEHNS YCTPOMCTBA C MCMO/b30BaHMEM 06LLIENOACTAaHUMOHHOW CXEMbI CUTHaNM3aumm
55

http://energo24.ru



brBA.656122.020 P2

MNepepaya
Nepepaya
MNepepaya

Yctpomncteo N
YcTpoiicTto 2
Yctpoiicteo 1

Mpeobpasosatens
USB (namn RS232C) <> RS485
WU KOMMbloTEP

—{—1-¢

g o] <] x g ol <] x 8 ol < 8 o] <] x
AN ] < AN ] < AN ] <
QIOIQI® QIR QIRIRI®
0—'
| |—0 q
L A F/L ) A E
\ I/ A (1 (\ 0\ /\ A N /\ L /”‘\ 1200
T T T T " T T T T M
NI iy AL L At L/
N S ¢ \ /l ‘\/' \\/I \\// \\/I
PucyHok 1.5 — CxeMa NoaKJItoYeHnst YCTPOMCTB € MHTepdelicoM RS485 B noKasibHYHO CETb.
BHeLwwHuI pe3ncTop R YCTaHaB/IMBaAETCA Npn OTCYTCTBUN BCTPOEHHOIo pe3ncropa.
+Yy -y
I ABTOMaT NuTaHus uenei N3 1
Myck MT3 oT oTxoAsAwmx huaepos 1-in cekumm 7
(«Cnpuyc-2-J1», «Cupuyc-21-I1», «Cupuyc-2-MJ1» , «Cupuyc-1» v T.m)
I I | 1-a cexuus
+Ly @ Bxoa 6n0okvMpoBku |_0 —wy
BBoAa 1 | | | n3uw 1 ssoa 1
| «Cunpuyc-2-B» |
| | Bxoa 610KMpoBKK |
n3w 2
Myck MT3 (1) _
oT «Cupuyc-2-C» - - - -
I Bxoa 6n0|<v1poa|<m —_—
Myck MT3 oT oTX0AsWMUX hKUAEPOB 2-11 CeKuMn JI3W ot 1-1 cekummn |
(«Cnpuyc-2-J1», «Cupuyc-21-I1», «Cupnyc-2-MJ1» , «Cupuyc-I» v 1.n)
«Cupnyc-2-C» |
| | Bxoa 610k1MpoBku | ¢
| | | 23U or 24 ceann _
I 2-5 cekums
Ly 5 Bxoz 610KUPOBKY -y
BBOAA Mlyck MT3 (2) 3w 1 | BBOAA 2
L oT «Cupunyc-2-C» | «Cupuyc-2-B» |
l l Bxoa 6n0kMpoBku
| n3w 2 |
— — — — —
\ ABTOMAT nuTaHus uenen N3 2 \
+LWYy |—LLIy

PucyHok .6 — CxeMa coeanHEHNST HECKOMbKUX YCTPOI‘;ICTB Mexay cobolt npn opraHuUsaummn JIOFMYECKOM 3aLUuThI

WWH (napannenbHas cxema)
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+Ly -y

ABTOMAT NuTaHus uenei 131U 1
\

\
\ N\
AN \
Myck MT3 oT oTxoAswux duaepos 1-i cekumm -
(«Cupuyc-2-1», «Cupuyc-21-J1», Mlyck MT3 (1) 1-5 cexumst
«Cnpuyc-2-MJ1», «Cupuyc-[» 1 T.n.) o1 «Cupunyc-2-C» | H
@ I I I I I I 9@ I I | Bxoa 6110KMpOBKM
nsw 1

| «Cvpnyc-2-B»
puy >

—_— e — — —

Bxoa 6n0okvposkm
I N3W oT 1-i cexumm

| «Cunpuyc-2-C»

Bxon 6n10kvMpoBkM
N3LW oT 2-i cexumm

e —— — — —

Myck MT3 oT oTx0AAWMX hUAEPOB 2- CeKLnn
Y AALX biAep 4 Myck MT3 (2) —_—

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

| «Cnpuyc-2-B»

TIIT

yi ABTOMaT NuTaHus uenen N3LU 2
y A

~
N

4

+y -y

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

I—LIJy
J

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

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

L «Cvipuyc-2-B» |

+Wy .
;\BTOMaT nutaHus uenei YPOB 1

\\ N

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

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

«Cnpuyc-2-C» |

Bxoa YPOB 2-i1 cekummn

—_—

AN\

BBoa 2-11 cekuuu
Bxoa YPOB

L _<Come2s> |
ABTOMaT nuTaHus ueneit YPOB 2

P

.
+Wy I | -y

PucyHok [1.8 — Cxema opraHmnsauuu YPOB Ha noactaHumm
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N o
I
| KoHTakT nporpammmpyemoro pene, MporpammupyemsIii BXoq, '
| NOAKITIOMEHHBIN K Touke «O33» C 3aQaHHON (PyHKUMEN I
| B pexume «c chukcaumeny «Bnoknposka 3awmtbl o O33» I
® @ ® |
| U |
! «Cupuyc-2-I1» unu «Cupuyc-2-MJ1», |
: ycmaHoerneHHbIU 8 sivelike 1 |
I_ ________________________________ [ |
| KoHTakT nporpammmpyemMoro perie, Mporpammmpyembi BXos '
| NOAKITOMEHHbIN K Toduke «O33» C 3af,aHHON (PyHKUMEN I
| B pexmmMe «c domkcaumeny «bnokmpoBka 3awytel oT O33» I
(| I
| & —. ® L] ?
! |
' «Cupuyc-2-I1» unu «Cupuyc-2-MJ1», |
! ycmaHoerseHHbIU 8 sidelike 2 |
4~ - - - - - - - - - - - - - d4-- - - - - - - - - _____J _
I_ ________________________________ [ |
| KoHTakT nporpammmpyemMoro perie, [Mporpammmpyembi BXos '
| NOAKITOYEHHbIN K Touke «O33» C 3ajaHHON hyHKLMeN I
| B pexume «c domkcaumeny «bnokmpoBka 3awytbl oT O33» I
M I
| & . ® ?
| U |
' «Cupuyc-2-I» unu «Cupuyc-2-MJ1», |
| yemaroenenneiii e sueiike N I
' - - _ _ _ _ _ _ _ __ ________________J _

PucyHok [1.9 — CxeMa opraHu3auum CUrHaamsaumnm npucoeanHeHust C 3aMblKaHMEM Ha 3€MJIHO C NMOMOLLbIO rpy bl
YCTPOWCTB
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+E nyrsaw, —E pyr.zaw,

Cupuyc-2-B Cupuyc-2-B

E Myck MT3 [Jyrosas 3awmra
| ¢—TXa10—T{Xa11 {X8:19 X8:20 [——e
= S

®otoTnpucTop Cupuyc-2-MJ1

B JIMHEIHOM OTCEKe JlyroBas 3awwmTa
.—@ X615 X6:16 —4

Q‘ bnoknpoBka

Jyr.3aWmTbI
dototupucTop 7 | X728 X Xra —¢

et B oTCeKe COOpHbIX WHH

'_@ ? flyelika oTxopsLLero
npucoeauHenus 1 |

®otoTupucTop Cupuyc-2-MJ1

B JINHEHOM OTCEKE [Jyrosas 3awmrta
{X8:15 X8:16 =

\}‘ BnokupoBka

LyT.3aLLM Tl :

{X7:23 X7:24 | :

ororprcTop :I-@-I:H: !
S !

&

B 0TCEKe COOPHbIX LInH

—@ Ayeiika oTxoadaLLEro

npucoeguHenuns N

PucyHok .10 — YnpolieHHas cxeMa opraHusaumnm AyroBol 3aluTbl C UCMNONb30BaHNEM
KOHTPONS MO TOKY OT 3aluTbl BBOAHOIO BbiK/toUaTens (4ns BxoaHoro curHana «Bxop 15» 3apgaHa
ycTaBka «PyHKUMS» — «BnokMpoBKa AyroBoOM 3alMTbI»)
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t

100

70
50

30

20
15

0,07
0,05

0,03
0,02

0,01

MPUNOXXEHWE E
(cnpaBoYHOE)

Ipacmky 3aBUCMMbIX XapaKTEPUCTUK TOK-BPEMS CTyneHen MT3

[c]

/AN HopmanbHO nHBepcHasa xapakrepucTuka

Tyct=2 C

Tyct=1cC

Tyct=0,5C

TycTt=0,2 C

I/lycTt
>

1,1 15 2 3 4 5678910 15 20

PucyHok E.1 — HopManbHO MHBEpCHas XapakTepuctuka no MoK 255-4
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t[c]
A  CurnbHO MHBeEpCHas XxapakTepucTuka
100

70
50
30

20
15 |-

10

Tyct=2 C

0,7 Tyct=1cC

Tyct=0,5C

Tyct=0,2 C

0,07
0,05

0,03
0,02

I/lycTt

0,01 >
1,1 1,5 2 3 4 5678910 15 20

PucyHok E.2 — CunbHO UHBEpCcHas xapaktepuctuka no M3K 255-4
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t

100
70

50
30

20
15

10

0,07
0,05

0,03
0,02

0,01

[c]

A YpesBbl4anHO MHBEpPCHas XxapakTepucTuka

Tyct=2 C

Tyct=1C

Tyct=0,5C

Tyct=0,2 C

I/lycT
>

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

PucyHok E.3 — Ype3BblyaiiHO MHBEpPCHas xapakTepuctuka no MIK 255-4
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t[c]
A\ llonoraa xapaktepuctuka (aHanor PT-80, PTB-IV)

70
50
30

20
15

10 Tyct=10cC

Tyct=5cC

5
3
2 Tyct=2 C
5
1

Tyct=1cC
0,7 Tyct=0,5C

0,07
0,05

0,03
0,02

I/lycT

0,01
1,1 1,5 2 3 4 >

PucyHok E.4 — MNonoras xapaktepuctuka (aHanor PT-80, PTB-IV)

63
http://energo24.ru



brBA.656122.020 P2

t

100
70

50
30

20
15

10

[c]
\

KpyTtaa xapaktepucTtuka (aHanor PTB-1)

Tyct=10cC

Tyct=5cC

Tyct=2 C
Tyct=1cC

Tyct=0,5C

I/lycT

1,1

1,5

2 3 4

PucyHok E.5 — KpyTas xapaktepuctuka (aHanor PTB-1)
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t[c]
N O6paTHO3aBVICVIMaF| XapaKTepucTtuka
)
4 \
\ \\ 3~ 7}07.
\\\ N :Sc
! 2 \\

0,5
0,4

0,3

0,2

0,1

0,05
0,04

0,03

0,02

0,01

AN AN AL N A\NLN\
) AV AR NSN
2 \& \ g
\ P\ N\
\ \°_ \e \~

%
7
«Q
// C'q} /
- G
/ 4
N

\
EREIR
I/ IycTt
1 2 3 4 5 6 78910 20)

PucyHok E.6 — O6paTHo3aBncMmasn xapaktepuctuka (aHanor RXIDG)
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C6poc curHanusauum

CGpocl

MPUNOXXEHWUE XK
(obs3aTenbHoE)

Owvanor «yenosek-MallUMHa»

CpabatbiBaHue 3almThl
Ha OTKJIloueHne

B ¥
Beop —v v Beop —VJ' Beop
[eXypHbIn pexum CpabartbiBaHus CpabartbiBaHue 1
Bbixoa Bbixon, T BbIxon T
1
J MapameTpel
Mpu nosiBneHuu ’ cpabatbiBaHus 1
BHELLHNUX !
HeucnpaBHoOCTEN ‘lr
1
BHeluHve
HeucnpaBHOCTH 1
‘lr Beoa
CpabartbiBaHue 9 . MapameTpbl
D E— cpabatbiBaHus 9
Bbixon
f 1
B ¢
‘l' Beoa -
KoHTponb
Bbixog
1 I 1
J Tekyluve
o napameTpbl
1
¢
L i@
‘L Beoa ; ‘l' Beoa v Jr
YcraBku Ha6op 1
Bhbixo, 4 BBIXO,
? 8 1 A I 1
¥
BOA pynnbi
¢ B by
L i yCTaBoK
Ha6op 2
e ¥
Bbixon
1
\ Y
KonupoBaHue
I T
‘l' Beon
o EE— KoHdurypauus
HacTtpoiikn e YCTpORCTEa
A Bbixoa
t

PucyHok X.1 — CTpykTypa guanora
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Tabnuua X.1
[nana3oH perynuposaHus
YpoBeHb "
YposeHb 1 YpoBeHb 2 YpoBeHb 3 4 YCTaBOK MK BbiBOAA 3HAYEeHUN
napaMeTpos
MNapameTpbl OTtkn. 1 MNpuunHa oTKIOYEeHNS, BUA
OTKJIIOYEHNS (nocnegHee) K3, pacctosiHne o K3,
MpuynHa JaTta, Bpemsi
[ata u BpeMA | [y BTOPUUH., A
NepBUYHBIN, KA
Taauprren C
Torxmoyermsg C Bpemsi otkn./Pabota YPOB
I, A ¢aza, rpaa. BTOpu4Hble 3HaYeHNs
Iy A ¢asa, rpaa.
I; A c¢asa, rpan.
U,B ¢aza, rpaa. BTOpu4Hble 3HaYeHNS
Uz B ¢asa, rpaa.
Us; B ¢asa, rpaa.
Uis B ¢aza, rpaa. BTOpu4Hble 3HaYeHNS
Usg B ¢asa, rpaga.
Ucy B ¢asa, rpaa.
3U, B BTopunyHoe 3HaveHune
3y ocr.uacts A
31 icw. rapm A
U, B BTopunyHoe 3HaveHune
I, A
fy
U, B BTopuyHoe 3HayeHne
I, A
MNpuunHa, paTa, Bpems MNpuunHa wn BpemMsa npeawecTsy-
npeaBKIYeHUs IOLLEro BKIIIOYEHUS
CocTosiHMe onepaTMBHOMO «YPOB», «I'a3. 3au.», «AllB»,
ynpasneHus «AYP»
Bx1: 0000 0000 0000 CocTosiHMe AUCKPETHbIX BXOA0B
Bx2: 0000 0000 0000 Ha MOMEHT OTK/IoYeHus (1 —
Bx3: 0000 0000 0000 aKTuBH.). PacnucaHune BxoaoB
npueegeHo B lMpunoxeHun K
OTkn. 2
Otkn. 3
OTtkn. 4
OTkn. 5
OTkn. 6
OTtkn. 7
OTkn. 8
Otkn. 9 (ca-
MOe CTapoe)
KoHTpOrsb TekyLee Bpems Yy:MM:CC
Tekywas gata a0.MM.Im

AKTUBHBI Habop yCTaBOK

MprunHa BKIOYEHNSA

KoMaHaa vwnv Bua 3almThl

[aTta, BpeMs BKIKOYEHUS Aa.MM YYy:MM:CC

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

I A ¢asa, rpaa.

U, B daza, rpag. 0..170,0 B 0...359°
Uz B ¢aza, rpag.

Uy B ¢asa, rpaa.
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MpogomkeHne Tabnuubl X.1

Uiz B daza, rpaa. 0..170,0B 0...359°
Usg B daza, rpaa.

Ugy B daza, rpaa.

U, B 0..170,0 B 0...359°
U, B

3U, B

I, A 0...200,00 A

L, A 0...200,00 A

3y A 0...5,000 A

31y gr BTOPUYH., A 0..1,500 A

3|_:3103/' 5r:3fg5/— 00,500 A

7|_:3.[0 Jr 9r:3fg 9r

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

Pacxop pecypca BbiktovaTe-
ns:

KOMMYTaLMOHHBI
MEXaHUYECKUM

HaxxaTne kHonkn «BBog» n
nocneaylowero BBoda napons
NPUBOAMT K OYUCTKE CHETUUKOB

pecypca

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

CocTosiHne ANCKpPETHbIX BXOAOB
(1 — aKkTuBH.). PacnucaHue Bxo-
0B npuseaeHo B MNpunoxeHnn K

CoctosiHne GOOSE

1234
0000
X X X X

HOMEp
cocTosiHne
Ka4yecTBo

TecT cBETOAMOA0B

Bce cBeToamnoabl MUratoT

BekTopHasa auarpamMma I, A daza, rpag. | CHMMaeTCcs B MOMEHT HaXaTus
Ig A da3za, rpaa. KHOMKN «Beoa»
I; A daza, rpaa.

U, B ¢dasza, rpaga.
Us B da3za, rpaa.
Uy B daza, rpaa.
3U, B ¢dasza, rpaga.
3l A dasa, rpaa.

MepBUYHbIE 3HAYEHUS I, KA daza, rpag. | 0...24,00 KA 0...359°
Ig KA ¢dasza, rpaga.

I5 KA ¢dasa, rpag.
Uy, kB da3za, rpaa.
Ug, kB ¢dasza, rpaga.
U, kB ¢dasa, rpag.
Uyjs KB da3za, rpaa.
Ugg KB ¢dasza, rpaga.
Ugy, KB dasa, rpag.
U;, kB
Ug, KB
3Ug, KB
I, KA
I, KA

MoTpebneHHas akTMBHas

3Heprusa +£a

[aTta BpeMsa nocnegHero

cbpoca

0...999999999 kBT-u
Cbpoc cueTumka
BBOZOM Mapons

SHEepruun

OTpaHHas akTuBHas

3Heprus —£a

[laTta BpeMs nocnegHero

cbpoca

0...-999999999 KkBT-4
Cbpoc cueTumka
BBO/ZIOM Napons

3Heprum

MoTpebneHHast peakTmB-

Hasl SHeprus

+Er

[lata BpeMsa nocnegHero

cbpoca

0...999999999 kBAp-4
Cbpoc cueTumka
BBOAOM Mapons

3HEprum
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MpopomkeHre Tabnuubl XK. 1

OTpaHHas peakTuBHas
aHeprusa —£r

[aTta BpemMsa nocnegHero
cbpoca

0... /999999999 kBAp-u
Cbpoc cyeTumka 3Heprum
BBOZOM Mapons

C

AKT.MOLWHOCTb P, KBT
PeakT. MowHOCTb @, KBAp

0...£99999,9 MBT
0...£99999,9 MBAp

Ocumnnorpad

3anncaHo ocuMnorpamm,
wT

NHdopMaumst 0 KonmyecTse oc-
uunnorpamm B namsitu. Haxatue
KHOMKK «BBoA>» 1 nocneayoLlero
BBOZA Maposisi MPUBOAUT K
0YMCTKE NaMSTU OCLUMNIOrPaMM

Ceobog. namsiTb, C:

MHdopmMaums o ceoboaHol
NaMmsTu B CeKyHAax

Ceoboga. namatb, %:

MHbopmaums o csoboaHom
NaMATU B NMPOLUEHTAX

MHdopmMaumsa o6 ycTpoictse

3A0 «PAANYC ABTOMaTHKa»
«Cupuyc-2-MJ1»
3aBoackol Homep: XXXX

Bepcusa MO

M3meHeHue ycTaBoK: AaTa | Bpema wn  pgata  nocnegHero
1 Bpemsi N3MEHEHUs YCTaBOK
HacTpoiiku [aTa
Bpems
Jex. noacBeTka BKJ1 / OTKIJ
Ocumnnorpad Tmakc ocu, € 1,00...20,00
T gossapwiry, € 0,04...1,00
7—/7007545,4p, Cc 0,0410,00
727[/[C/(PET, C 0,1010,00
T/7PO/'PAM/ C 0,1010,00
Pexxum 3anuncu MEPE3AN / OCTAHOB
ABap. OTK/OY. OTKN / BKN
Touka 1 CrMCcoK B Tabnuue X.2
Pexum 1 NPAMO-CNEL /
WHBEP-CNEA /
MPAMO-®UKC /
NHBEP-®UKC
Touka 5 CrnnCcoK B Tabnuue X.2
Pexxum 5 NPAMO-CNEL /
WHBEP-CNEN /
MPAMO-®UKC /
NHBEP-®UKC
Mopt 1 (USB) Agpec 1...247

CkopocTb, 604

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

YeTHOCTb HET / YET / HEMET
Cron 6ut 1/2
MopT 2 Appec 1..247

(RS 485 NO1)

CkopocTb, 604

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

YeTHOCTb HET / YET / HEYET
Cron 6ut 1/2
Mopt 3 Agpec 1...247

(RS 485 N292)
ans ncnonHexmsa U1

CkopocTb, 604

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

YeTHOCTb

HET / YET / HEYET

Cron 6ut

1/2
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MpogomkeHne Tabnuubl X.1

Mopt 3 IP agpec XXX XXX XXX
(Ethernet) Macka noaceTtu XXX XXX XXX XXX
AN ucnonHexsun U3 n N4 LLno3 XL XXX XXX XXX
Mopt 4 IP agpec XXX XXX XXX
(Ethernet) Macka nogcetu XXX XXX XXX XXX
ans ncnonHexdns M4 LLno3 XL XXX XXX XXX
Pe3epBupoBaHne MpoTokon HET / PRP
ans ncnonHexHns N4
CnHXpOHM3aums Nmnynbc CEKYHAOA / MUHYTA / YAC
BpEMEHMU Bxoa umn. OTKJ1 / RS485 / ONTPOH
CuHXp.no cetu OTKJ1/ SNTP
Cmew.otUTC, MUH -720...720
TJ/H.CMHXPI C 0...3600
SNTP IP agpec (ocH.) XXX XXX XXX XXX
IP agpec (pes.) XXX XXX XXX XXX
MNepuog cuHxp., ¢ | 5..99
Tox.cepsepa C 1...60
YcTaBku Habop 1 Obwme Uniom, KB 3..35
Tuom A 20...6000
Riyg OM/KM 0,10...2,00
Xz OM/KM 0,10...2,00
Pexxnm curHanmsaumm HenpepbiBHO / 1 c/2c/3c/5¢c
/10c/20c
THHN OTKJ / BKN
TT da3bl B OTKJ1 / BKN
YepegoBaHue ¢as MNPAMOE / OBPATHOE
LseT B/O KpacHblii 1 3eneHblli / 3eneHblin 1
KpacHbli
MT3-1 DyHKUMS OTKIJ1 / BKJ1
I A 2,00...200,00 (ucn. 5 A)
0,40...40,00 (ucn. 1 A)
7, C 0,00...10,00
HanpaBneHHOCTb OTKJ1 / NMPIM / OBP
YckopeHue OTKJ / BKI
MNyck no U OTKN / BKJ
AMNB OTKN / BKN
Bnok.npu BHT OTKN / BKI
MT3-2 QyHKUNS OTKJ1 / BKJ1
I A 1,00...200,00 (ncn. 5 A)
0,20...40,00 (ncn. 1 A)
7, C 0,10...20,00
XapakTepucTuka Hezasucumas / HopmanbHo
nHeepcHas / CunbHO MHBEpCHas /
YpesBblyaiiHo MHBepcHasi / PT-80
/ PTB-1
HanpaBneHHOCTb OTKN / NPaAM / OBP
YckopeHue OTK / BKI
Myck no U OTKN1 / BKN
7—/7,4y3b/, C 0,005,00
AMNB OTKN / BKN
Bnok.npu BHT OTKN / BKN
MT3-3 DyHKUMS OTKJ1 / BKJ1
[eictBue CUIrHAN / 3ALLUNTA
LA 0,40...100,00 (ncn. 5 A)
0,08...20,00 (ucn. 1 A)
7,¢C 0,20...99,99
XapakTepucTumka Hezasucnmas / HopmanbHo
70
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MpopomkeHre Tabnuubl XK. 1

nHBepcHas / CunbHO nHBepcHas /
Ype3BblyaitHo nHBepcHas / PT-80
/ PTB-1

HanpaBneHHOCTb OTKN / NpaAM / OBP
YckopeHue OTKN / BKN
Myck no U OTKN / BKJ
AlNB OTKN / BKnN
bnok.npu BHT OTKN / BKN

MT3-4 OyHKUNS OTKJ1 / BKJ
[evicTBne CUrHAN / 3ALLNTA
LA 0,40...20,00 (ncn. 5 A)

0,10...4,00 (ucn. 1 A)

Torm C 1...9999
TCM/‘HAﬂ, C 1...9999

MT3 obLume O mAKC. YyBCTB. © 0...360
@ cexrora ° +0...180
Tyc/(op[_:/-////g, C 0,002,00
[lyck no U BM / KOMb
Usm 50k, B 5,0..99,9
U> koure, B 5,0..50,0
OHM npu yckopeHun OTKJ1 / BKN
[evicTBue BXoaa HanpasneHHocTb / CTyneHb
6noknpoBkn OHM

300 ®yHKUMA OTKJ1 / BKN
[evicTBne CUrHAN / 3ALLNTA
L/I; 0,10...1,00
7, C 0,20...99,99
AlNB OTKN / BKN

3awmTa ot 033 OyHKUMS OTKJ / BKJ1
[JelictBue CUTHAN / 3ALLNTA
3y ir OTKN / BKN
3lysr OTKN / BKN
3U, OTKN / BKN
3y A 0,010...2,500
3y, A 0,005...0,500
3U, B 5,0...99,9
Xapaktepuctuka HeszaBucumass / Ob6paTHO3aBUCK-

Mas / YpesBblyaiHO MHBEPCHAs

7, C 0,03...99,99
HanpaBneHHOCTb OTKN / BKJ1
@ mac yyecrs. ° 0...360
@ cexroea ° +0...180
AlNB OTKN / BKN

3MH QyHKUNS OTKN / BKJ1
[OeictBue CUrHAN / 3ALLNTA
Usyr, B 5,0...99,9
7, C 0,20...99,99

3MH OyHKUMSA OTKN / BKN
[evictBne CUTHAN / 3ALLINTA
Usmm, B 60,0...120,0
7,C 1...9999
Uars, B 60,0...120,0
7:4/75, C 1...9999
AlNB OTKN / BKN

[yrosas 3awuTa KoHTposnb no I OTKN / BKJ1
Tvonre, A 0,20...99,99 (ucn. 5 A)

0,04...19,99 (ucn. 1 A)
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MpogomkeHne Tabnuubl X.1

a30Bas 3aWwmTa DyHKUMS OTKJ1 / BKJ1
AlNB DyHKUMS OTKJ1/ 1 KPAT / 2 KPAT
7:4/731, C 0,2099,99
Tansz C 0,20...99,99
®ukcaums 6nokmp. AlB OTKJ1 / BKJ1
AlB npu HecaHKUMOHNpo- | Pa3peleHo / BnokMpoBaHo
BaHHOM OTK/IIOYEHUU
AYP/YANB | ®yHKUMSA OTKN / BXOA4 / NBMEP
AYP-1 OyHKUNS OTKJ1 / BKJ1
F Ty 45,00...51,00
7,¢C 0,10...99,99
BnokupoBka no OTKN / BKN
dF/dt
AYP-2 OyHKUMSA OTKJ1 / BKJ1
F Ty 45,00...51,00
AF5035, My 0,050,60
7,¢C 0,10...99,99
BbnokupoBska no OTKJ1 / BKN
dF/dt
obwme AYP | U, B 20,0...99,9
dF/dt, Tu/c 0,1...10,0
YAMNB DyHKUMS OTKN / BKJ1
Bxon YAINB BHELL / BHYTP
F Iy 45,00...51,00
7,¢C 0,20...300,00
U B 20,0...99,9
YPOB DyHKUMS OTKIJ1 / BKJ1
IA 0,20...20,00 (ucn. 5 A)
0,10...4,00 (ucn. 1 A)
7, C 0,05...9,99
Bxoapl Bxoa 1 QyHKUNS 13 Tabnuubl XK.3
AKTUB.YpOBeHb | «1» [/ «0»
7, C 0,02...99,99
YPOB OTKJ1 / BKN
AlNB OTKJ1 / BKJ1
Nms 12 cMMBO/IOB
Bxopn 2
Bxog 15
Pene Pene 1 Touka 13 Tabnuubl XK.2
TCPAE.I C 0,0099,99
7—,9035R, C 0,0099,99
Pexxnm be3 dukcaumn / C dukcaumeit /
Nmnynbc
Pene 2
Pene 3
Pene 4
Ceetoamo- | CurHan 1 Touka 13 Tabnuubl XK.2
Abl Tcras, C 0,00...99,99
Pexum be3 dumkcaumm / C dmkcaumeit
MuraHue OTKN / BKN
CurHan 2
bnokuposka 1
BnokupoBka 2
bnokuposka 3
HeuncnpaBHOCTb Cvrnan OTKN / BKN
TH Us rorors, B 5,0...99,9
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MpopomkeHre Tabnuubl XK. 1

Myck no U BbiBog MT3 / BeiBog nycka
OHM BuiBog MT3 / BeiBOA HanpaBneH-
HOCTM
YcTaBku Ynpasnexue OTKN / BKJ1
BblK/ItOYaTENS Io vomy KA 0,50...50,00
Tsimoyerms C 0,00...2,00
OrpaHu4yeHune Bkn. OTKN / BKJ1
OrpaHnyenune OTKN. OTKJ1 / BKN
TB/(/ZMA/(C./ C 0,1099,99
Torxnmakc, C 0,10...9,99
T/'OTOB.MA/(C.I C 0,1099,99

Bxon AslLLM HP aBT / H3 aBT. / NoTOB / He
roToB

TY no JIC OTKN / BKN

Keutnposanue (ana TY) OTKN / BKN

PaspeweHue TY

Mepekntoyatens / Beceraa /
ToMbKO Ha BKKOYEHME

3MO02 OTKJ1/ BKN
Habop 2 aHanorn4yHo Habopy 1
Konuposa- | Habop 1 — Habop 2 KonvposaHue Habopa ¢ 3anpocom
Hue Habop 2 — Habop 1 napons

1. HaxaTve kHonku «BBoA» NpUBOAUT K NEPEXOAY Ha HWXKXECTOSLUMIA YPOBEHb Ananora unm Bbibop uHAW-
LMpYeMOro AeicTBUS UM napaMeTpa.
2. Unknunyeckuii nepebop napaMeTpoB B Mpeaenax OAHOM rpynnbl OCYLIECTBASIETCS KHOMKAMU «<—>» U

K—>»,

3. BbIxoA Ha BbILIECTOALIMIA YPOBEHb AMANora OCYLLECTBAETCA KHOMKOW «BbIXoa».
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Tabnumua X.2 — Bo3MOXHble TOYKN NMOAKIIOYEHNS AOMONHUTENbHBIX BbIXOAHBIX pene n CurHasibHbIX CBETOANOAOB

K BHYTPEHHEN (hyHKLIMOHaNbHOMN IOrMYecKoin cxeme

Touka NoaKYEHUS HA (PYHKLMOHANBHOWM TOrMYECKon cxeme

OTtobpakaemast HagnNucb
Ha MHAMKaTope

He noaknto4yeHo

He noaknto4eHo

YcnewHoe TectupoBaHue (napannenbHo pene «0OTkas») PaboTa
Ynpasnexue no JIC (Bblaava 1 CHATME CMrHana ocywecTsasieTcs no nobomy kaHany | Ynpasn.JjiC
CBSI3K)

Myck MT3-1 Myck MT3-1
Myck MT3-2 Myck MT3-2
Myck MT3-3 Myck MT3-3
Myck MT3-4 Myck MT3-4
Myck 3awmTbl OT 06pbIBa asbl Myck 300
Myck 3awmnTtbl oT 033 Myck 033
MNycK 3aWmTbl MUHUMAsIbHOrO Harnps>XeHus Myck 3MH
MycK 3aWnThbl OT MOBbILIEHUS HAMNPSHXKEHMUS Myck 3MH
CpabatbiBaHne MT3-1 MT3-1
CpabatbiBanne MT3-2 MT3-2
CpabatbiBaHne MT3-3 MT3-3
CpabaTtbiBaHne MT3-4 (neperpyska) MT3-4
CurHanusauma MT3-4 (neperpyska Ha curHan) CurH. MT3-4
CpabatbiBaHne 300 (06pbIB (hasbl) 300
CpabaTtbiBaHue 3aluThl oT 033 033
CpabaTbiBaHWe 3alMTbl MUHMMAJILHOTO HanpshKeHUs 3MH
CpabaTbiBaHMe 3alMThl OT NOBbILEHNS HANPSHXKEHNS 3MH

CpabaTtbiBaHve AyroBOM 3amTbl

[Jyros. 3awumTa

CpabaTblBaH1e ra3oBoV 3aLUMThI

[a30B. 3aWuTa

OTkntoveHue BolikntovaTens (napannenbHo pene «0OTkn.») Otkn.
BknoyeHue BbikaoYaTens (napannensHo pene «Bki.») Bkn.
OTkntoyeHue no exogy AYP A4YP
BkntoyeHune ot YAIB YAIB
YPOB (curHan oTkasa CBOEro BbIK/IKYaTeNs, napannensHo pene «YPOB») YPOB
CpabaTbiBaHKe /TH06bIX TOKOBbIX 3aLUMT, paboTaloWwmx Ha OTKIIOYEHNE, BKOYast Tok. 3awWwuTa
MT3-4, 309 u 3awmTty ot 033

Myck nobor u3 MT3-1, MT3-2 unun MT3-3 (napannenbHo pene «Myck MT3») Myck MT3
POK (pene dvkcaumm KOMaHabl «BKIIOUYNTL») POK
AsTomart LUM (oTKNtOYEHME aBTOMATA LWWH MUTaHns) AsT.LLUN
CocTtosiHne Bxoga «Bxoa 1» Bxog 1
CocTtosiHne Bxoaa «Bxoa 2» Bxop 2
CocTtosiHne Bxoaa «Bxoa 3» Bxon 3
CocTosiHne Bxoga «Bxoa 4» Bxop 4
CocTtosiHne Bxoaa «Bxoa 5» Bxon 5
CoctosiHmne Bxoga «Bxoa 6» Bxon 6
CocTtosiHne Bxoga «Bxoa 7» Bxop 7
CocTtosiHne Bxoaa «Bxoa 8» Bxopn 8
CocTosiHne Bxoga «Bxoa 9» Bxog 9
CocTtosiHne Bxoaa «Bxoa 10» Bxop 10
CocTtosiHne Bxoaa «Bxoa 11» Bxop 11
CocTtosiHne Bxoga «Bxog 12» Bxopn 12
CocTtosiHne Bxoaa «Bxoa 13» Bxop 13
CocrosiHne Bxoga «Bxoa 14» Bxop 14
CocTtosiHne Bxoga «Bxoa 15» Bxop 15
CoctosiHne Bxoaa «PrO» PINo
CoctosiHne Bxoaa «Pl1B» PIB
CpabaTtbiBaHue 3aLmThl Cpabar. 3auw.
PAO (napannenbHo pene «ABapuiHOE OTKITIOUYEHNE») ABap.oTK/.
CvrHanusauus (napannensbHo pene «CUrHanmsaums») CurHan
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MpoaomkeHne Tabnuubl X.2

Touka noaK/ItoUeHUs Ha (PYHKLUMOHABbHOW NOrMYecKon cxeme

OTtobparkaeMast HaanNMcb
Ha nHaMKaTope

CpabatbiBaHve opraHa HanpasneHust MOWHOCT MT3 B NpsiMOM HanpaB/ieHWUM OHM
BriokMpoBKka BK/IKOYEHUS BbIK/OYaTeNs Bnok.BK/I.
bnokuposka MT3-1 Bnok.MT3-1
bnokuposka MT3-2 Bnok.MT3-2
bnokuposka MT3-3 Bnok.MT3-3
bnokuposka MT3-4 Bnok.MT3-4
bnokuposka 300 Bnok.300
bnokunposka 3awmtbl oT 033 Bnok.033
bnokuposka 3MH Bnok.3MH
bnokuposka 3IMH Bnok.3MH
bnokuposka AlNB Bnok.AlNB
Brnokunposka YPOB Bnok.YPOB
bnokuposka A4P Bnok.A4P
BroknpoBKa AyroBoi 3alluThl bBrok.ayr.3.
BnokupoBKka ra3oBoi 3awmThl (NepeBos Ha curHan) bnok.ras.s.
DNEeMEHT NUTAHNUS pa3psiKeH Het 6aTtap.
OwmnbKa CUHXPOHM3aLMN BPEMEHN HeT cuHxp.
Bnoknposka ynpasneHus Bnok.ynp.
CoctosiHue PIB2 PrB2
CpabatbiBaHne AlB AlB

Tabnnua X.3 — Bo3aMoHble yHKUMM NpOrpaMMUpPYEMbIX BXOAOB

OtobparkaeMas Haanucb

OyHKUNA
Ha MHaukaTope

Bxoa He ncnonb3yetcs (Npy 3TOM COCTOSIHME BXOAAQ, TEM HE MeHee, MOXET bbITb He nopaxn.
CYUTAHO MO JIMHUM CBSI3M M 3aNMUCbIBAETCS B OCLMINOrPaMMy)
BHeluHee oTKNtoYeHMe (aBapuiHOE) BHew.oTK/1.
BHeWwHWr curHan BHeLww.curHan
KomaHgHoe oTKNto4YeHne Kom.oTkn.
KomaHAgHoe BK/IOYeHUe KoM.BK.
bnoknpoBka BKIHOYEHWS BbiKOYaTENS bBnok.sk.
bnokuposka MT3-1 Bnok.MT3-1
bnokuposka MT3-2 Bnok.MT3-2
bnokuposka MT3-3 Bnok.MT3-3
bnokuposka MT3-4 bnok.MT3-4
Bnokuposka 300 Bnok.300
bnokupoBska 3awuTbl oT 033 bnok.033
bnokuposka AlB Bnok.AlNB
Bbnokuposka YPOB Bbnok.YPOB
bnokuposka AYP bnok.A4YP
BnokvpoBKka AyroBoy 3aluThbl bnok.ayr.3.
BnokupoBKka ra3oBoi 3awmThl (NepeBog Ha curHan) bnok.ras.s.
bnokuposka 3MH Bnok.3MH
Bnokuposka 3MH Bnok.3MH
bnokuposka OHM Bnok.OHM
bnoknpoBska ynpasneHus Bnok.ynp.
CocTosiHme PIB2 PrB2
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MPUNOXEHNE U

(cnpaBoYHOE)

OYyHKUMOHANbHbIE NIOMMYECKNE CXEMbI

MT3-1» ;x%o?” tyciop YMT3-1
i
tyckop*1C «YcKop.
PMB t T «MT3-2>  MT3-2 tycop YMT3-2
w (2T A
— Q
Pro
°| |
Myck no U -
t MT3-4 CUTHAN
t «MT3-4» Meperpyaka-4
Bnok.MT3-1 (onep.) 3 o 3
«DyHKunst MT3-1» leperpy3aka-.
Myck no U <«
Moy I, 5= hox 555 1€ W3- 10 ! ‘M‘”" o Obpeta
<« & [ Max >>> . «MT3-1» —
Mopya I, 6 Iis |7A| L4
Mognyns 1. MT3-1 yck o U 1x®yHKLlMﬂ MT3-2» |—] " —‘
D — D T3
== 1 MT3-2»
1>> o [T MT3-2»
T |7A‘
MT3-2 Myck o U Bnok.MT3-2 (onep.) .
—
16 _MT3-3» — Hee «[leiicTane
1> — & t MT3-3 MT3-3» Jowrian
o Dyax |7A| — cwm
MT3-3 1*®Yqum MT3-3» ; feiicrave
«DyHkyys MT3-4» Brok.MT3- . T34 MT3-4» =
1> 1e———— & <—,nuK 13-3 (onep.) ) t «MT3-4» «3auyTas
o 7 Tokosas
MT3-4| Bnox.MT3-4 (onep.) 3aumrta
t ,  E—
Brokuposka — Bnox.300 (onep.) BT“’ «fleiicTaue
3awuTbl ot 033 (onep.) /1 L/1, >| <—'1)T «300» 300 Jouan
o/1) o |7A( s
300 «®yHkuma 300» |—| tyoo YMT3-3
Cymma monyaeit 31, 3T,8r > 1 L1
3-i1,5-i1 u T-it rapm. s «310 Brapm.» «MT3-3» «Yckop.MT3-
— toss «[levicteue MT3-3» =
|, t 7 033 «[leitcTaue «3aumrar
. ) «033» "3, s n
«MT3-1»
: 3emna feiicrave ~. «Myck
Mo, 31 3> 1 <3y MT3-3» = <MT3-2» [NycK TOKOBOIA 3aLNTh TOKOBOIA 3aALLUTHI»
Ay b _—_—
0 o — & toss Bauyra» MT3-3 «
t «[leiicTaue MT3-4» =
L «Hampasn. 31» o) )7A| «Bauyra» «MT3-4»
Hanpasa. 31, 1
; «3Ip T L
«3Up» «30P» «fleitctaue 30d» = «3auptas «TTyck 3awnTbi»
1 «O33»  «fleiictene 033» = «3awwra»
3U, > «3U,» — —
Mozysms 3U, Nis 14 Myck 3MH «3MH»  «fleiictane 3MH» = «3aumra
Myck 3MH «3MH»  «[lefictaue 3MH>» = «3auwwTa»

PucyHok U.1 — TokoBble 3alnThbl
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N
IA T IA > IYCT
«Brokvposka «OHM npu yckopeHumn»
i OHM & OHM> «0»
_
Be O CTyneHb «BbiBog, OHM npu
Hewecnp. TH»
11 HanpasJ.
Brokvposka OHM (onep.) O CTynetxb
— 1 Hanpaen. 1
HewmcnpasHocTtb TH cexupm
tyckopt1C
prg | ! T
— |71| LR
— Q
Pro S
— i |
IB ! IB > IYCT :
| —
—s |  OHM |
UCA<—"| !
2 2 2
N ! |
Ie : Ie> Iyer !
| —
' oHm !
UAB<—"I !
__________ PucyHok W1.2 — Peannsauumsi HanpasneHHbIX CTyneHelt MT3
«Bxon AsLUT»
. H3 aBr. '
Knemma | ! 1 AsTomar LUM oTkntoyeH
«Astomar LUM» | HPaer: |, -
@ L ! TroToB.Makc.
i He roTos! t
| | 1 . X, | MNpueoa He rotos
i ' I | -
! [oTOB — 1 a) /7
— 1 Ha GNOKMPOBKY BKITOYEHNS
>

PucyHok U.3 — Bxoa «AsTomat LLUIM»
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BHewHee oTknoueHmne 1

BHewHwi curHan 1

KomaHgHoe oTkntoyeHue 1

KomaHgHoe BkntoyeHune 1

Brokviposka BkntoveHns 1

Brokuposka MT3-1 (onep.) 1

Bnokuposka MT3-2 (onep.) 1

Brokuposka MT3-3 (onep.) 1

Brokmposka BKoYeHNs

Brokupoeka MT3-1 (onep.)

Bnokupoeka MT3-2 (onep.)

Bnokuposka MT3-3 (onep.)

Brokuposka MT3-4 (onep.)

Bnokvposka 30 (onep.)

Brokuposka 3awwmTel o O33 (onep.)

BrnokupoBka gyroBon 3aLwmThl (onep.)

BrnokupoBska razoBo 3aluTbl (onep.)

Brokuposka A4P (onep.)

Bnokvposka YPOB (onep.)

Briokuposka AlB (onep.)

Brokuposka 3MH (onep.)

Bnokuposka 3IMH (onep.)

Brokuposka OHM (onep.)

«AKTUBHBI Briokuposka MT3-4 (onep.) 1
YpPOBEHb Bnokuposka 1
K Bxona 1»  taonas - Briokupoeka 30 (onep.) 1 W
;eMM1a «0» b S| Brokvposka sawmTsl or 033 (onep.) 1 <
«Bxon 1» } | 5 Brokuposka 3
%, » o | BnokupoBka gyroBon 3awmThbl (onep.) 1 <—. Briokvposka
x
é BrokupoBka ra3oBoit 3awuThl (onep.) 1 :
I °
= B. AYP )1
B TIOKMpOBKa (onep.) Bnokuposka 15
Bnokuposka YPOB (onep.) 1 D —
Briokuposka AllB (onep.) 1
Brokuposka 3MH (onep.) 1
Bnokuposka 3MH (onep.) 1
Bnokuposka OHM (onep.)1
o /I\/I\ 000000 OC0OGOSODS TT
] BHelLUHee OTKIoueHue 2 : : ||
~ BrewHwi curnan 2 : : : :
i ©
«AKTUBHBIV g KomaHaHoe oTkntoueHue 2 o ' '
YPOBEHb b 1 1
K Bxoaa 2»  texom: = KomaHgHoe BkntoveHne 2 1 11
nemma «O» s 11 11
«Bxop 2» . t| 2 g Brioknposky 2 : : : :
% ! ! =
? «1» S 2 I | : :
11
LI 11
. 11
. 11
. 11
1 BHreluHee oTknoyeHne 15 : 1
1
e BHewwHuit curHan 15 I
1 [
«AKTUBHBIIA g KomaHaHoe oTknitoueHme 15 1
YpOBEHb 2 11
K Bxoaa 15» texomts : KomaHgHoe BknitoueHue 15 : :
neMmMa «0» 5 1
«Bxop 15» . DN % Brokuposkn 15 o
%) I 1 = e 11
«1» 8

Touka
MOAKITIOYEHNS]

[

MX

t t

.

Tcpab

C6poc
e IR

NporpaMMMpyeMoro pene

«Pexumy

UmriyribCHb |
bes d)m(cay_nM"‘ Pere 1

C gpuxcauymelf

PucyHok W.5 — ®parMeHT (yHKLMOHANBbHON NOrMYECKON CXEMbI
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MPUNOXXEHWNE K
(cnpaBoYHOE)

MpuUuMHbI cpabaTbiBaHWS YCTPOWCTBA Ha OTK/IOYEHNE

Tabnuua K.1
NO MpuynHa cpabaTbiBaHNS KpaTtkoe 0603Ha4yeHne
1 OTKOYEHNE OT KJtOYa OTKN.OT KItoYa
2 | OTKIYEHNE NO KOMaHAE OT NIMHUK CBS3MU OTtkn.no JIC
3 | OTknoyeHne ot TY Otkn.ot TY
4 | MT3-1 MT3-1
5 | MT3-2 MT3-2
6 | MT3-3 MT3-3
7 | YckopeHue MT3-1 Yckop.MT3-1
8 | YckopeHne MT3-2 Yckop.MT3-2
9 [ Yckopenne MT3-3 Yckop.MT3-3
10 | MT3-4 MT3-4
11 | 3awmTa ot 033 3eMns
12 | 300 O6pebiB
13 | Adyrosas 3awuTa [yrosas 3awmTa
14 | a3oBas 3aWnTa a30Bas 3auiMTa
15 [ AYP AYP
16 | OtknioyeHune ot Bxoaa «Bxoa 1» Bxop 1*
17 | OtkntoyeHune ot Bxoaa «Bxon 2» Bxopn 2*
18 | OtknioyeHune ot Bxoaa «Bxop 3» Bxop 3*
19 | OtknioyeHune ot Bxoaa «Bxoa 4» Bxop 4*
20 | OTknoyeHne ot Bxoaa «Bxop 5» Bxopn 5*
21 | OTknoyeHune ot Bxoaa «Bxop 6» Bxop 6*
22 | OTknoyeHne ot Bxoaa «Bxop 7» Bxop 7*
23 | OTknoyeHme ot Bxoaa «Bxop 8» Bxopn 8*
24 | OTkno4eHne ot Bxoaa «Bxop 9» Bxop 9*
25 | OTknoyeHme ot Bxoaa «Bxop 10» Bxon 10*
26 | OTkno4YeHue ot Bxoaa «Bxop 11» Bxop 11*
27 | OTknoyeHne ot Bxoaa «Bxop 12» Bxop 12*
28 | OTkntoyeHne ot Bxoaa «Bxop 13» Bxop 13*
29 | OTkno4yeHue ot Bxoaa «Bxop 14» Bxop 14*
30 | OTkntoyeHne ot Bxoaa «Bxop 15» Bxop 15*
31 [ MT3-2 ¢ dyHKUMEW 3aLUMTbI OT aCMHXPOHHOIO peXMMa MT3-2 (acuHxp.)
32 | 3MH 3MH
33 | 3MNH 3MH
34 | Bxog YPOB Bxon YPOB
35 | HecaHKUMOHMPOBaHHOE OTKIOYEHUE HecaHkU.OTKN.
36 | OTkntodeHme ot GOOSE_1 Bxop M'1*
37 | OtkntoyeHne ot GOOSE_2 Bxop 2*

* - HaANUCb NporpaMMUpYeT Nonb3oBaTesb (B Tabnuue NnpMeeaeHO 3HaUYeHNE Mo YMOIYaHNUIO»)
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MPUNOXXEHWE J1
(cnpaBoYHOE)

MpuyMHbI cpabaTbiBaHWS YCTPOWUCTBA Ha BK/IOUEHUE

Tabnuua J1.1

NQ MprynHa cpabaTtbiBaHMS KpaTtkoe 0603HayeHune
1 BknioueHne oT K/o4a BkitodeHne oT Kntoya
2 BkntoyeHne no kKomMaHae OT IMHUK CBSA3MU BkntoyeHne no J1IC
3 BkntoyeHne ot TY BkntoyeHune ot TY
4 BkntoveHne ot YAIB YAIB

5 | BkitoyeHune ot nepsoro uukia AlB AlB-1

6 BkntoyeHne ot BTOporo umkna AlB AlB-2

7 BkntoyeHne oT Bxoaa «Bxoa 1» Bxop 1*

8 | BkntoyeHue ot Bxoaa «Bxop 2» Bxop, 2*

9 | BkitoyeHue ot Bxoaa «Bxop 3» Bxon 3*

10 | BknwoyeHue ot BXxoaa «Bxop 4» Bxop 4*

11 | BknwoyeHune ot Bxoaa «Bxop 5» Bxop 5*

12 | BkntoyeHue ot BXxoaa «Bxop, 6» Bxon 6*

13 | BknwoyeHue ot BXxoaa «Bxop 7» Bxop, 7*

14 | BknioyeHue ot BXxoaa «Bxop 8» Bxon 8*

15 | BkntoyeHue ot Bxoaa «Bxop 9» Bxon 9*

16 | BknwoyeHue ot Bxoaa «Bxop 10» Bxop 10*

17 | BkiaoyeHue ot Bxoaa «Bxoa 11» Bxopg 11*

18 | BknwoyeHue ot Bxoaa «Bxop 12» Bxop 12*

19 | BknwoyeHue ot BXxoaa «Bxop 13» Bxop 13*

20 | BkitoyeHue ot Bxoaa «Bxop 14» Bxon 14*

21 | BkatoyeHune ot Bxoaa «Bxop 15» Bxop 15*

22 | AlB nocne 3IMH AlNB nocne 3INMH
23 | HecaHKUMOHMpPOBAHHOE BKIIKOYEHUE HecaHku.BK/I.

24 | BkntoyeHne ot GOOSE_1 Bxop MN'1*

25 | Bkntoyenne ot GOOSE_2 Bxopn M2*

* - HaANWCb NPOrpaMMUpPYET MNosb30BaTeNb (B Tabnuue NpUBEAEHO 3HAYEHUE MO YMOJTUYAHMIO»)
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MPUNOXXEHUE M
(cnpaBoYHOE)

TouKM NOAKNIOUYEHMS PerncTpaTopa cobbITUI

Tabnuua M.1

Ne OnuncaHue

PNno

PrB

CvrHan ra3oBou 3aLuThl

Bxoa «[a3oBag 3awura»

AsTomar LM

Bxoa «Cbpoc curHanmsaumm»

Bxon, «Pa3pelueHue TY»

Bxop, «OTKNOYEHME OT KiltoYa»

OO NON|PAWN|—

Bxop, «BknitoyeHne oT Ko4a»

10 | Bxoa «OTkatodeHne ot TY»

11 | Bxoa «BkntoyeHne ot TY»

12 | Bxoa «[lyrosas 3awmra»

13 | Bxoag «A4P»

14 | Bxoa «4AINB»

15 | Bxoa «Bxop 1»

16 | Bxogn «Bxop 2»

17 | Bxoa «Bxop 3»

18 | Bxoga «Bxop 4»

19 | Bxog «Bxop 5»

20 | Bxoag «Bxog 6»

21 | Bxop «Bxop 7»

22 | Bxoag «Bxop 8»

23 | Bxoag «Bxog 9»

24 | Bxop «Bxop 10»

25 | Bxon «Bxog 11»

26 | Bxop «Bxop 12»

27 | Bxop «Bxop 13»

28 | Bxon «Bxopn 14»

29 | Bxop «Bxop 15»

30 | Bxoa «YPOB»

31 | Bropoli Habop ycTaBoK

32 | Pene «YPOB»

33 | Pene «Bkn.»

34 | Pene «OTKN.»

35 | Pene «Pene 1»

36 | Pene «Pene 2»

37 | Pene «Pene 3»

38 | Pene «Pene 4»

39 | MNyck 3awmTl

40 | MNyck MT3

41 | Pene «Otka3» (MHBepC.)

42 | Pene «CurHanusaums»

43 | Pene «ABapuiiHoe OTK/IlOYEHME»

44 | Myck MT3-1

45 | lMyck MT3-2

46 | Myck MT3-3

47 [ Nyck MT3-4

48 | Myck 3awmTbl oT 033

49 | Myck 300
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MpogomkeHne Tabnuupl M.1

N2 Onuvcanue
50 | Nyck 3MH

51 | MNyck 3MH

52 | CpabatbiBaHne MT3-1

53 | CpabatbiBaHne MT3-2

54 | CpabatbiBaHne MT3-3

55 | CpabatbiBaHne MT3-4

56 | CpabatbiBaHue 3aumnThl oT 033

57 | CpabatbiBaHne 309

58 | CpabatbiBaHne 3MH

59 | CpabatbiBanue 3MH

60 | brnoknposka MT3-1 (o1 Bxoaa)

61 | bnokuposka MT3-2 (oT BxoAaa)

62 | bnoknposka MT3-3 (o1 Bxoaa)

63 | bnoknposka MT3-4 (0T Bx0Aaa)

64 | bnokuposka 3awumTbl oT 033 (0T BX04a)
65 | brnokuposka 300 (oT BXoaa)

66 | bnokuposka 3MH (oT Bxoga)

67 | bnokuposka 3MMH (oT Bxoaa)

68 | BnokupoBka AyroBoi 3aWmThl (OT BX0AA)
69 | bnokuposka AYP (oT BXx0ga)

70 | bnokuposka YPOB (o1 Bxoaa)

71 | bnokupoBka AlB (oT Bxoaa)

72 | bnoknpoBka BKIOYeHUs (0T BXxoda)

73 | bnoknpoBKka ra3oBoi 3almThl (0T BXoAa)
74 | bnokuposka OHM (ot Bxoga)

75 | KomaHgHoe oTKNtoyeHue

76 | POK

77 | Otknoyenme ot JIC

78 | Cbpoc ot JIC

79 | BkatoyeHue ot JIC

80 [ NMponagaHve nutaHus

81 [ 3apgepxka oTKAKOYeHUs

82 [ 3agepykka BkAYeHus

83 | JelicTBre ra3oBov 3alMTbl Ha OTKIKOYEHUE (KH.oMep.)
84 | Paspewenwne pabotbl YPOB (kH.onep.)
85 | CpabaTblBaHWe AyroBoii 3alumThl

86 | Paspewenne pabotbl AYP (kH.onep.)

87 | bnokuposka pabotbl AlB (kH.onep.)

88 [ HeucnpasHoctb TH

89 | AMNB 6510knpoBaHo

90 | ANB-1

91 | AMB-2

92 | HecaHKUMOHNPOBAHHOE OTK/IHOYEHME

93 | KHonka «C6poc»

94 | bnoknpoBka ynpasnexus (0T Bxoda)

95 | PMB2

96 | HecaHKUMOHMPOBaHHOE BKKOYEHUE

97 | CpabatbiBaHme AYP

98 [ CpabatbiBaHne YAINB

99 | BnoknpoBka BKIOYEHUS (CBOAHBIN)

100 | CpabatbiBaHve OHM B npsiMOM HanpaBneHnu
101 [ GOOSE_1 (nporpaMMupyeMbiit)

102 [ GOOSE_2 (nporpaMMupyeMbii)

103 | BnokupoBKa rasoBou 3aluThl (CBOAHBIN)
104 | HeT roToBHOCTM NpvBOAA
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MpopomkeHne Tabnuupbl M.1

NO OnwucaHve
105 | BHT no daze A

106 | BHT no c¢a3e B

107 | BHT no daze C

108 | CpabaTbiBaHMe OHM B o6paTHOM HanpasBeHun
109 | GOOSE_3 (A4YP)

110 | GOOSE_4 (YANB)

111 | Mnoxoe kayecTBo BXoAawmx GOOSE

112 | Het cBsa3m no nopty Ethernet 1

113 | Het cBa3u no nopty Ethernet 2

114 | BBeféH naposnb ANns pefakTMpoBaHUS yCTaBOoK
115 | YcTaBku coxpaHeHbl

116 | Myck AYP-1

117 | Nyck AYP-2

118 [ Nyck AYP (cBOAHBIN)

119 | CpabaTbiBaHWe 3aLUThI

120 | Bnoknpoka AYP no ckopoCT M3MEHEHWs1 4YacToThI
121 | CpabatbiBaHne AYP-1

122 [ CpabaTtbiBaHue A4P-2

123 | Nyck YAMNB

124 | YcnewHoe AlB

125 | HeycnewHoe AlB
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MPUNOXXEHWE H
(obsi3aTenbHoE)

NHdopMaums 06 obecneyeHnm COBMECTUMOCTM C paHee BbIMyLLEHHbIMW YCTPOMCTBaMu
HacTtosiliee ucrnonHeHue ycTpoicTs obnaaaeT pacluMpeHHbIMU BO3MOXHOCTSMU NMPOrpaMMUMpPOBaHnS He-
KOTOPbIX BXOAHbIX CUTHANOB W BbIXOAHBIX pene. [ns obecrneyeHnst nosiHoM COBMECTUMOCTY C PaHee BbiMyLIEHHbI-

MW NPOeKTaMi Heo6X0AMMO 3a1aTh YCTABKM B COOTBETCTBUM C Tabnuueit H.1.

Tabnuua H.1 — YcTtaBku ans obecrneyeHnss COBMECTMMOCTU

Bxoapl Bxop 1 QyHKUNS BHew.curHan
AKTMB.YpOBEHb «1»
Bxop 2 QyHKUMS BHew.curHan
AKTMB.YpOBEHb «1»
Bxon 3 QyHKUNS Bnok.AlNB
AKTMB.YpOBEHb «1»
7, C 0,02
Bxon 4 QyHKUMSA BHeLl.oTK/.
AKTMB.YpOBEHb «1»
7, C 0,02
Bxog 5 QyHKUNS BHeLwl.oTK1.
AKTWB.ypoBEHb «1»
7, c 0,02
Bxon 6 QyHKUNS He noakn.
Bxon 7 QyHKUNS Bnok.033
AKTWB.ypoBEHb «1»
7, c 0,02
Bxoga 8 OyHKUMSA He nogkn.
Bxon 9 QyHKUNS He noakn.
Bxop 10 QyHKUNS bnok.OHM
AKTWB.ypoBEHb «1»
7, C 0,02
Bxoa 11 OyHKUMSA bnok.3MH
AKTMB.YpOBEHb «0»
7, C 0,02
Bxop 12 QyHKUNS He noakn.
Bxoa 13 QyHKUMSA He nogkn.
Bxoa 14 OyHKUMSA He nogkn.
Bxop 15 QyHKUNS bnok.gyr.3au,.
AKTMB.YpOBEHb «1»
7, C 0,02
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MNpogomkeHne Tabnuubl H.1

Pene Pene 3 Touka PMo

TCPAE./ C 0,00

Tso38P, C 0,00

Pexxnm be3 dumkcaumm

Pene 4 Touka PrB

TCPAE./ C 0,00

Tso38P, C 0,00

Pexxnm bes dumkcaumm
YcTaBku BbikOUaTens YnpasneHuve BKJ1

PaspelweHne TY Bcerpa

2MO02 OTKN
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