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Mpeancnoeue

1 PABPABOTAH AkuuoHepHbiM 06wecTBoM «CuUcTeMHbIA onepaTop EOWHOM 3HepreTuyeckon cucte-
mbl» (AO «CO EQC»)

2 BHECEH TexHn4yecknm KOMUTETOM no cTangaptM3auun TK 016 «DnekTpoaHepreTuka»

3 YTBEPXOEH M BBEAEH B OEWCTBWE [pukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio 1 metponoruun ot 21 aueapa 2025 r. Ne 18-ct

4 B3AMEH roCT P 59979—2022

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmus3ayuu 8 Pocculickol ®edepayuu». MHpopmayus ob u3-
MeHeHUsX K HacmosuwieMy cmaHO0apmy rnybrnukyemcs e exes00HOM (M0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeememaeyiow,as UHGhopMayus, yeedoMIeHUe U MeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wea0 Noab3o8aHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYecKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NnpoCcTpaHeH B Ka4vecTBe ocbmu,uaanoro n3gaHus tes pas3pelieHna dJe,qepaanoro dreHTCTBa no TexHu4de-
CKOMY perynmnpoeaHu N MeTponornn
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BeegeHue

CornacHo nyHkTy 154 npaswun [1] Bnagensuamy 0ObLEKTOB 3MEKTPO3HEPreTUK OoMmkHa bbiTh obecne-
4YeHa NpoBepKa KOMMIEKCOB W YCTPOWCTE NPOTUBOABAPUAHOM aBTOMAaTUKK, yCTaHaBNUBAEMbIX HA NpUHaane-
HKawmx UM obbeKTax 3NEeKTPOIHEPreTUKM U IHEPTONPUHUMAIOLMX YCTAHOBKaX, Ha 3adaHHY yHKLMOHamMb-
HOCTb.

Ob6wwne TpeboBaHus K OpraHM3auuK aBTOMAaTMYECKOro MpOTMBOABAPUAHOIO YNpaBfieHUs B 3MeKTpo-
3HEepreTMyYeckon cucteme, (OYHKUMOHANbLHOCTU KOMMIEKCOB UM YCTPOWCTB MPOTMBOABAPUMAHON aBTOMATUKM
ycTaHoBneHel TpeboeaHusamu [2] n FTOCT P 55105.

Hactoswwun craHpapT paspabotaH B pa3BUTUE YKa3aHHbIX HOPMATUMBHLIX MPaBOBLIX AKTOB U
MOCT P 55105 u HanpaeneH Ha obecneyvyeHuWe BbLIMOMHEHUA MOMOXKEHUIA YKa3aHHbIX HOPMAaTUBHbIX
OOKYMEHTOB.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

EnvHan aHepreTuyeckas cucteMa M M30NIMPOBaHHO paboTalolmMe IHEProCUCTEMBI
PENEWHAS 3ALLUTA U ABTOMATUKA

ABTOMaTU4YEeCKOe NPOTUBOAaBapPUIHOE YNpaBneHne peXxnumMmamm SHeprocucTem.
YcTponcTBa NoKanbHOW aBTOMaTUKM NpefoTBpalleHUs HapyLWeHUs YCTONYMBOCTH.
HopMbl 1 Tpe6oBaHuA

United power system and isolated power systems.
Relay protection and automation.
Automatic emergency control of electric power systems.
Local automation devices for preventing stability violations. Norms and requirements

Data BeepeHuna — 2025—03—01

1 ObnacTb NnpUMeHeHus

1.1 Hactoawwmn ctaHgapT ycTaHaBnvBaeT:

- OCHOBHble TpeboBaHMs K MUKPONPOLLECCOPHbLIM YCTPOWCTBaM MOKanbHON aBTOMaTUKMA NpegoTepalle-
HWS HapYLeHWs YCTONYMBOCTU (ganee — yctponctea JIAMHY);

- TpeboBaHWS K MpuKnagHoOMy nporpaMmmMHOMYy obecneuyeHur, NoCTaBMseMOMY COBMECTHO C YCTpPOii-
cteamu NNAMHY, B yactu dyHKLMIA 3KcnopTa (MMnopTa) NnapaMeTpoOB HAaCcTPOWMKM U3 3aBOACKOro BnaHka, BKIo-
Yarllero cTaH4apTU30BaHHbIE NapaMeTpbl HACTPOWKU B hopme BnaHKka cTaHOapTU30BaHHbLIX NapaMeTpoB
HacTpouku yctponcTea JIAMNHY (ganee — BnaHk cTaHgapTU3oBaHHbIX napameTpoB), B (M3) dann(a) koHdwn-
rypauuu JTAMNHY;

- thopmy 1 cbopmat channa bnaHka cTaHLapTU30BaHHbIX NapaMeTpoB;

- NMOpPSAOK M MeTOAMKY NpoBedeHus ucneitaHuii yctpouncts JIAMHY ana npoeepku nx coOTBETCTBUS YKa-
3aHHbIM TpeboBaHWUAM.

1.2 TpeboraHuMsa HacTosdLlero craHgapTa NpefHa3HadeHbl NS OpraHUM3alUMi, OCYLLEeCTBNSAIWMX Oed-
TENLHOCTb MO pa3paboTke, W3rOTOBMEHWUID, CO3AaHWI0, MOAEepPHU3aLMM YCTPOWCTB M KOMMIEKCOB PeneinHomn
3awmnTel 1 asTomaTukn (P3A), paspaboTke anropuTMoB OYHKUMOHUPOBaHWA YCTPOWCTB U komnnekcos P3A,
CUCTEMHOrO onepaTtopa aneKTpo3HepreTudeckmx cuctem Poccun (oanee — cucTeMHblin onepaTop), cybbek-
TOB 3NEKTPO3HEPreTUKU U NOTPebUTene 3NeKTpMYeCcKon 3Heprun, BNaaeoLux Ha npase cOBCTBEHHOCTI UMK
MHOM 3aKOHHOM OCHOBaHWW 0ObeKTamMun No NPOU3BOACTBY 3NEKTPUYECKON SHEPTUK, OBLEeKTaMKM 3MeKTpoceTe-
BOTO XO3AWCTBA W (UMW) SHEPTONPUHUMAKLNMUK YCTAHOBKAMU, BXOASALMMUN B COCTAR 3MEeKTPO3HEpPreTu4ecKon
CUCTEMbI UMK NPUCOEOUHAEMbIMU K HEW, HA KOTOPbIX YCTAHOBMEHbl YCTPOWCTBA UKCALMMK, NPOEKTHLIX U Ha-
YYHO-UCCNeaoBaTENbCKUX OpraHM3aLuil.

1.3 HacToswuin ctaHgapT npegHasHadyeH Ans npuMeHeHus npu Bbibope v npuobpeTeHnn yCcTponcTs
P3A, ycTaHaBnuBaeMbIX Ha 06beKTax 3MeKTPO3HEPreTUKU, B TOM YUCME NMPU BbINOMHEHUM TEXHUYECKUX YC-
NOBWIA HA TEXHOMNOTMYECKOE NPUCOEANHEHNE OBBLEKTOB 3NEKTPO3HEPreTUKA U SHEPTONPUHUMAIOLLIUX YCTaHO-
BOK NoTpebuTenen snekTpu4ecKon 3Heprum K 3neKTpu4ecKkUM CETAM, CTPOUTENbLCTBE, PEKOHCTPYKLMK, MO-
AepHM3aLMM U TEXHWYECKOM NEepEeBOOPYXKEHUN OOBHEKTOB 3MEKTPO3IHEPreTUKN, Co34aHuM (MOOEepHM3aLmMK)
YCTPOMCTB M KOMMEKCOB MPOTUBOABaPUAHON aBTOMaTUKM, NOArOTOBKE HEODXO4MMOR ANSA 3TOr0 TEXHWYECKON
M 3aKyNnoYHOW OOKYMEHTauuW, NpoBefeHWU MPOBEpPKU BbINONMHEHWUS TEXHWYECKUX YCMOBWUIA Ha TeXHOMNoru-
YecKoe NpUCOedMHEHUE K 3MEKTPUYECKUM CEeTSIM U TEXHWYECKUX pPeLUeHUA, NPedyCMOTPEHHbIX NMPOEKTHON
(pabouen) nokymeHTaLnen.

MapaHune ochbuumnansHoe
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TpeboBaHua HacToALLErO cTaHAapTa Takke LOMKHbI yYUTbIBaThCA Npu obecrnedeHn QyHKLNMOHUPOBa-
HUS B COCTaBE aNeKTpoaHepreTn4eckon cuctemsl yctponcTs JIAMNHY, ykasaHHbix B 1.4.

1.4 TpeboBaHuA HACTOSALLEro CTaHAapTa pacnpoCcTpaHsATCA Ha BHOBL YCTaHABNMMBaeMble Ha obbekTax
anekTpo3aHepreTuku ycTpoicTtea JIAMHY, a Takke Ha cylecTBytolme yecTpoicTtea NTAMHY B cnyyasx, ykazas-
HbIX B 1.5, ab3al 4yeTBepThIN.

1.5 TpeboBaHWsA HACTOALLEro CTaHgapTa He pacnpocTpPaHstoTCH (38 NCKMIOYEHUEM CNyYaeB, yKasaHHbIX
B nocrnegHem ab3ale HacToswero nyHkTa) Ha yctpoicTea JIAMHY, ecnu Takve ycTponcTaa:

- YCT@HOBMEHbl Ha OOLEKTaX SMEKTPOSHEPreTUKN OO BCTYMNNEHWA B CUMY HacTOALLEro cTaHaapTa;

- MOAnexaT YCTaHOBKe Ha 00beKTax 3NeKTPO3IHEepPreTUKU B COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM
Ha pa3paboTKy NMpOeKTHOW (paboyeit) AOKYMeHTaUWM Ha co3daHue (MOOepPHU3aLUUI0) YCTPOWUCTB UMK KOM-
nnekcoe P3A, cormacoBaHHbIM U YTBEPXKOEHHLIM B YCTAHOBMEHHOM MOPSAOKE 00 BCTYMMEHWA B CUNY Ha-
cToslero ctaHgapTa.

Onsa ykasaHHbix ycTtpoicte JIAMHY BbinonHeHwe TpebGoBaHWil HAcTOSALLEro cTaHgapTa A0MKHO GbiTh
obecnedeHo Npu X MogepHU3aumMm (MpK HANU4YMM TEXHUYECKON BO3MOXHOCTW) MOCPEACTBOM YCTAHOBKW BEp-
cuM anroputMa yHKUUMOHUPOBAHWSA, YCMNELLHO NPOLIEeALLEen UCNbITAaHUSA U NPOBEPKY HAa COOTBETCTBUE Tpebo-
BaHUWSIM HacTosILLEero ctaHgapTa, Unu npu 3ameHe yctpounctea JIATHY.

MpumeyaHue — [INa Uener HACTOALLETO MYHKTA HAaNM4Me TEXHUYECKON BO3MOXHOCTI 03Ha4aeT CoBMageHmne
Thna (Mapku) MmogepHuampyemoro yctpoictea JIAMNHY ¢ Tunom (mapkoi) yctporctea JIAMHY, ycnewHo npolueaLero nuc-
NbiTaHWSA 1 NPOBEPKY Ha COOTBETCTBME TpeboBaHWsIM HACTOALLLErO cTaHaapTa.

1.6 Hactoawmwi ctaHgapT He ycTaHasnusaeT TpeboBaHus K 06beMy 3aBOACKUX NPOBEPOK, YCIOBUSIM 3KC-
nnyartaumv, CepBMCHOMY OBCnyxuMBaHui0, noxapobesonacHocTu, 3nekTpobe3onacHoCTW, 3NeKTPOMarHWTHOW
COBMECTUMOCTM, TOYHOCTW U3MEPEHUIA, ONEPaTUBHOMY U TEXHUYECKOMY oBcnyxuBaHuio yctponcTs JIAMHY.

2 HopmaTuBHbI€ CCLINKK

B HacToslWwem cTaHgapTe UCnonb3oBaHbl HOPMATUBHbIE CChINKM Ha CNeayrLine cTaHgapThbl:

FOCT P 55105 EguHas aHepreTudeckas cucteMa u n3onupoBaHHo paboTtawolme aHeprocucTeMsl. One-
paTtuBHO-AUCMEeTYEPCKOe yrpaBneHne. ABToMaTWyeckoe NpoTuBoaBapuUiHoe yrpaBneHue pexmnmMamMmu aHepro-
cuctem. MpoTuBoaBapwitHas aBToMaTuka aHeprocucteMm. Hopmbl 1 TpeboBaHus

OCT P 57114 EguHas aHepreTn4eckasn cucTemMa M M3onnmpoBaHHO paboTalolmne 3HeprocucTeMbl. Snek-
Tpo3HepreTudeckne cuctembl. OnepaTtMBHO-OUCMNETHYEPCKOE YNpPaBIieHMe B 3NeKTPO3HEPreTUke U onepaTue-
HO-TEXHOMOrMYecKoe yrnpaeneHue. TEpMUHLI U OMpeaeneHus

FOCT P 58601 EguHas aHepreTudeckas cucteMa \ n3onuposaHHo paboTatolme aHeprocucTeMsl. One-
paTtuBHO-gUCMETYEpPCKOe ynpaBneHue. PeneiHas 3awmta U aBToMatvka. ABTOHOMHbBIE pPermcTpaTtopbl aea-
PUAHBIX cOBbLITUIA. HopMbl M TpeboBaHusa

MOCT P M3K 60870-5-104 YcTtponcTtBa M cUcTeMbl TenemexaHuku. Yacte 5. [NpoTokonbl nepegaqu.
Pasnen 104. Ooctyn k cetn ana NOCT P M3K 870-5-101 ¢ ucnonb3oBaHWEM CTaHOAPTHbIX TPAHCMOPTHBIX
npocunen

Mpumeyanme — [lpu NONb3OBAHUM HACTOALMM CTAHAAPTOM LenecoobpasHo NpoBEepUTL OENCTBUE CCbINOY-
HbIX CTAHOAPTOB B MHMOPMAaLMOHHOW cUcTeMe OGLLEro Nonb3oBaHUA — Ha oduuMansHoM caiTe PegepanbHOro areHT-
CTBA N0 TEXHWUYECKOMY PeryrnupoBaHnio U METPONOTMU B CETW VIHTEPHET UMY MO exerogHoMy MHOoPMaLKMOHHOMY yKa3sa-
Tenw «HaunoHanbHble cTaHaapThl», KOTOPLIA ONyBNUKOBaH MO COCTOSAHWIO Ha 1 AHBapA TeKyLero roga, M no Bbinyckam
EXeMeCcsYHOro MHPopMaLMOHHOTO yKa3aTens «HaluuoHaneHble cTaHaapThl» 3a TeKyLWid rofd. ECnu 3aMeHeH CCbINOoYHbIi
CTaHAapT, Ha KOTOPLIA OaHa HeaaTMpPOBAHHAA CCbINKa, TO PEKOMEHOYETCS UCMONbL30BaTe AeMCTBYKLLYK BEPCHUHD 3TOTO
CTaHgapTa C YYeTOM BCEX BHECEHHLIX B AaHHYH BEPCUI0 U3MeHeHuI. Ecnn 3aMeHeH CCbINOYHbIA CTaHOAapT, Ha KOTopbIi
AaHa 0aTipoBaHHas CCbIMKa, TO PEKOMEHAYETCA UCMONbL30BATL BEPCUIO 3TOTO CTaHAApTa C YKA3aHHLIM BbILIE rO40M yT-
BepKOeHWUs (NpWUHATKSA). ECnn nocne yTBepKOeHWs HaCTOSLWEro CTaHAapTa B CChINTOMHLIA CTAHOapT, Ha KOTOpLIA OaHa
0aTUpOBaHHAas CChINKA, BHECEHO U3MEHEHWe, 3aTparmeatoLLee nonoxeHne, Ha KOTOpoe JaHa CChinka, TO 3TO MONOXKEeHUe
peKoMeHOyeTca NpuMeHaTs 6es yyera 0aHHoro uaMeHeHus. Ecnmn cobinoYHbIi cTaHgapT oTMeHeH 6e3 3aMeHb!, TO Nomno-
YKEHMe, B KOTOPOM [aHa CChINKA Ha Hero, PEKOMEHOYETCA NPUMEHATL B YACTU, HE 3aTPar1BaloLLen aTy CCbInKY.

3 TepMuHbI, onpegeneHUs U CoKpaLleHUs

3.1 B HacToAwWweM cTaHgapTe npumeHeHbl TepMmuHel no FTOCT P 57114, TOCT P 55105, a Takke cnegy-
HOLLME TEPMUHbBI C COOTBETCTRYHOLLMMU ONpPeaeneHnsaIMu:

2
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3.1.1 aBapuiHbIA uukn: Habop onepauwuii, BoinonHseMbix ycTponcteom JTATMNHY ons Beigaymn komaxg
NPOTMBOABaPMIAHOIO ynpaeneHuss M3 Tabnuubl yNpasnsaoWnx BO3AEUCTBUM NPU NOCTYMNNEHUM aBapUNHOTO
CWrHana nyckoBOro opraHa.

3.1.2 poaBapuiiHaa uHdcpopmMauua: HdopMaLnMs 0 CXEMHO-PEXUMHON CMTyauuu, NocTynawuiaa B
ycTpoicTeo JTAMHY ana ¢popMupoBaHua Tabnuubl ynpaenawoLwmux Bozaenctenin JNTAMHY.

3.1.3 pybnupoBaHHbie ycTpoucTia JIAMHY: [isa ycTtponcTtea JIAMHY, pesepsupytowmne apyr apyra u
paboTatLLme ogHOBPEMEHHO, Y KOTOPbIX COBNadaloT BMA, TUM, Mapka yCcTpoWCcTBa, HOMep BEpPCUMKM anroputma
hyHKUMOHMPOBaHWUS, HacTpoika (painbl koHdMrypauun), nonyyawLime ogMHaKkoByo 4OaBapUiAHYO MHDOP-
MaLKio U 0OMHAKOBbIE CUrHanb! MyCKOBLIX OPraHOB W Bblawl e o4WHaKoBble KOMaHdbl NpOoTMBOaBapUHON
aBTOMAaTUKMK.

3.1.4 3apaHHaA cxema: 3agaHHasa B HacTpourkax JIAMHY cxema anekTpudeckol ceTu, B KOTOPOW No
3HaYeHWUsIM MOSYYEHHbIX CUrHaNoOB MKCALMM IKCMNyaTaLMOHHOIO COCTOSHUA 0bopyaoBaHust Ana dakTnye-
CKOW CXeMbl ANeKTPUYECKOW CEeTU: OTKITYEHbI MMHWK 3MeKTponepeaadn, anekTpoceTeBoe N reHepupyLee
obopyLoBaHue, ykasaHHble B AaHHOW CXeMe; BbINOMHAOTCA 4OMNOMHUTENbHBIE YCNOBUS [B TOM YUCHe Ce30H
(TemnepaTypa Hapy>XHOro BO34yXa), BKIOYEHbI NUHWUW 3MeKTponepeaayun, ceTeBoe U (Unu) reHepupyrollee
obopynoBaHue, ykasaHHbIe BKITHOMEHHLIMW B IAHHOW cXxeMel].

3.1.5 3amMep aKTUBHOW MOLLHOCTHW: 3Ha4YeHWe aKTUBHOM MOLLHOCTU MO NUHUK 3nekTponepeaayun (obo-
PYAOBAHWIO) MAN MX COBOKYMHOCTM, MOMyYeHHoe B MecTe ycTaHoBku ycTpolictea JTIAMHY (B Tom 4ucne no
Lenam TpaHchopMaTopoB TOKa U HaNpsKeHWs Npu HeNocpeagcTBEHHOM U MPSIMOM U3MEepPEeHUn) Unu oT yaa-
MEeHHbIX ODBLEKTOB ANEKTPOIHEPTeTUKMN (TenensMmepeHme).

3.1.6 MHOMBUAOYaNbHLIA NapameTp HacTpoWku: [NapameTp HacTpoiku ycTponcTtea JTIATHY, npeoyc-
MOTpPeHHbIM nNpoussoguTenem yctponctea JIAMHY n He BxogswmMii B cocTaB cTaHAapTM30BaHHbLIX napame-
TPOB HACTPOWKMN.

3.1.7 nHTepBan ogHOBpPeMeHHOCTHU: [1poMeKyTOK BpEMEHHW, B Npeaenax KoToporo 3adMKCMpoBaHHbIe
B ycTponcTtee JIAIHY curHansl NyckoBbIX OPraHOB CHUTAOTCA OAHOBPEMEHHbLIMMU.

3.1.8 KoHTponnep cBA3Kn: MMporpaMMHbIA KOMMNOHEHT, obecneynBaloLMiA COrmacoBaHne NpPOTOKONOB
obMeHa [aHHbLIMM MPOrpPaMMHO-TEXHUYECKOro KOMMMEKCa BEPXHEro YPOBHA LEHTPanui3oBaHHOW CUCTEMbI
npoTMBOaBapuMHOW aBToMaTUKK U ycTpoucTtea JTAIHY.

3.1.9 mecTHoe ynpaeneHue yctpoucteom JIAMHY: YnpaeneHue dyHkumnsamu yctponcte NAMHY ny-
TEM BO3[EMCTBUS Ha NepeknovaloLLmne ycTpolncTBa (KHOMKK, KNIOYM YIpaBneHus), pacrnonoXeHHble Ha nuue-
BOI naHenu yctpowcTea JIAMHY munu B wkady (otceke) ¢ AaHHbIM ycTponctom JTIAMHY.

3.1.10 HacTpoeyHble XapakTepucTuku: CTyneH4YaTble, MMHEeWHbIE UMW KYCOYHO-NMHENHbIE 3aBUCUMO-
CTW OO3WPOBOK yNpaBnaLMX BO3AENCTBMA OT NepeToka akTMBHON MOLLHOCTW B CEYEHUN.

3.1.11 Homep Bepcuu anropuTMa pyHKUMOHUpoBaHUA ycTpoucTtBa JIAMHY: VHouBuaoyansHeli
LUnpoBoi, ByKBEHHLIN UNU ByKBEHHO-LUMPOBON Habop (HOMep), B TOM YACME BXOOSLWMIA B COCTAaB HOMepa
BEPCMM NporpaMmMHoro obecnedenus yctpoictea JTAMHY, oTnvdatowmnin ykasaHHy0 BEPCMIO anroputma gyHK-
umMoHupoBaHug yctpoinctea JIATMHY ot gpyrux Bepcuin u nognexaliin U3BMeHeHuo Npn BHECEHUN M3MEHEHWUI
B anropuMtM OYyHKUMOHMpOBaHus ycTpoictea NAMHY (Bknio4as uameHeHWs, BHOCKMMbIE MPpWM MogudmMkaLmm,
MHOWM NepepaboTke UnNW agantayuu anroputMa yHKLMOHMpOoBaHUA ycTponcTtea JTATTHY).

3.1.12 HoMmep BepcuMu BCTPOEHHOIO NporpaMmmMHoro o6ecneveHus yctpoictea JIAMHY: WHouemay-
anbHbIA LMGPOBON, ByKBEHHEIN UNK BykBeHHO-LMdpoBON Habopebl (HoOMepa), OTNMYaLLIne OaHHYK MoauduU-
KaLMio BCTPOEHHOro nporpaMmmMHoro obecneyeHuss yctponctea JIAMHY ot ero gpyrvMx Bepcuia.

3.1.13 nporpaMMHO-TEXHUYECKUIA U3MEPUTENbHbLIA KOMMNMEKC ANA perneidHon 3alWuTbl U aBToMa-
TUKKN: COBOKYMHOCTb 3MIEKTPOHHBLIX YCTPOWCTB M Onokoe Ha Gase cneuwanu3MpoBaHHOMO MCMbITATeNbHOMO
npubopa (ycTponcTea), COEAUHEHHEIX B €AWHbLIA UCMbITATENBHbBIA KOMMNIEKC, NO3BOMNSIOLMA C MOMOLLLK Nep-
COHanbLHOro KOMMLTEPA CO CneuuanbHbIM NporpaMMHbIM 0BecnevyeHUeM BhINONHATE NPOBEPKY YCTPOWCTR
pPEnenHon 3aLnTbl U aBTOMaTUKN.

3.1.14 pacyeTHbi# uukn: Habop onepauwi (Nnpvem v obpaboTka [oaBapuitHOW MHOpMaLMK, naeH-
TUUKALMA CXeM, pacHeT NepeToKOB aKTMBHOW MOLLHOCTM B 3aLLULLAEeMbIX CeYeHUsX, BbIDOP ynpaBnsaoLwmx
BO34EWNCTBWIA U3 ynpaensawLen Tabnuubl), BoiNnonHaemblx ycTponcteom JTAMHY B foaBapuiiHoM pexume pa-
©0TbI KOHTPONUPYEMOTO 3HEPropanoHa (3Heproyana) ¢ 3a4aHHON NeEPUOAMYHOCTLIO ANa (DOPMUPOBaHUA Ta-
vkl ynpaensawwmnx Bo3gencteuin JTATTHY.

3.1.15 pesepBupoBaHHbie ycTpoucTBa JTIAMHY: [ra yctponcTtea [IATMNHY, pezepeupyrowune opyr apy-
ra v nonyyarLlune oQMHaAKOBYIO J0oaBapUAHYK MHOPMAaLWIO U OOMHAKOBbIE CUTHAMbLI MYCKOBLIX OPraHoBs, npu
3TOM BbIXOAHble KOMaHbl BblAAET OOHO U3 YCTPOWCTB.
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3.1.16 pe3ynbTUpPYWOLWMWA 3aMep aKkTUBHOW MOLWHOCTU: 3Ha4YeHWe akTMBHOW MOLLHOCTM MO NMUHUK
anekTponepenayn (obopygoBaHuio), ucnonbdyemoe B obounx aybnuposBaHHbix ycTponcteax JIATMNHY nocne
06paboTku (QocTOBEpPU3AL M) 3aMEPOB, NMOMYYEHHbIX 3TUMIK YCTPOACTBaMK (MO OOQHOMY WUMKM ABYM KaHanam
BBOAA), WK NPUMEHAeMOe B pe3epBupoBaHHOM ycTpoicTtee JIAMHY nocne obpaboTku (mocToBepusauum)
3aMepoB, NoMy4YeHHbIX 3TUM YCTPOWCTBOM MO ABYM KaHanam BBOAa.

3.1.17 curHanbi dMKcauum 3KCNNyaTauMoOHHOro COCTOAHUA obopygoBaHua: CurHansl gukcaumm
3KCMNyaTaLMOHHOMO COCTOSIHWUS NMHUK 3nekTponepenaqn u obopynosaHus, opMUpyemMble B MECTe YCTaHOB-
ki yctpoicTtea JIAMHY vnu nonyyYyeHHble OT yaaneHHbiX 06beKTOB 3MeKTpoaHepreTUk (TenecurHan, dukca-
LMS OTKMIOYEHMWA NMUHUK, UKCALUA BKIHOYEHWS NMUHWK).

3.1.18 cornacoBaHHbIA cUrHan pUMKcauuM 3KcnnyaTaunoHHOro cocToAaHuA obopygoBaHua: 3Ha-
uYeHKe curHana ukcalmmM COCTOSAHUSA, UCMoNbL3yeMOoe B KaK4oM U3 oybnupoBaHHbix ycTpoicTe NAMHY nocne
COrMacoBaHMs 3Ha4YeHuin curHana hukcaLmMm COCTOAHUS, NOMYYEHHbIX 3TUMK YCTPOUCTBaMK (MO OOHOMY MK
4BYM KaHanam BBoga), Wnv npuMeHsieMoe B pe3epBupoBaHHom yctpolictee JIAMHY nocne o6paboTkun 3Haqe-
HWUW curHana gukKcaunu CoCTOSIHUSA, NONYyYeHHbIX N0 ABYM KaHanam Beoja.

3.1.19 cTaHOoapTU30BaHHbIN NapameTp HacTpoiku: [NapameTp HacTpoWku ycTpoicTea JIAMHY, onpe-
OEeNnsLWMiA COCTaB U Nnorvky paboTel oTAenbHbIX dyHKUMI yeTponcTea JIATHY, obecneunBatowmii yHKLMO-
HupoBaHue ycTpoicTea JIAIHY B cooTBeTcTBMU € ero yHKUMOHAaNbHbIM Ha3Ha4YeHUEM B 3HEPrOCUCTEME U
YCTaHOBMNEHHbIMN TpeboBaHWaMM, BXOASLWMIA B COCTAB CTaHAAPTU30BaHHbLIX NepaMeTpoB HaCTPONKK, ycTa-
HOBMEHHbIX HACTOALLMM CTAHOAPTOM.

3.1.20 ynpasnswiwan tTabnuuya: HactpoeyHas tabnuua yctpoinctea JTAMHY anst aBTOHOMHOIO pexu-
Ma, BKINOYaKLLasa 3afaHHble ANs Kax40ro NycKoBOro opraHa Bua, o6kbemM, MecTo (HanpaeneHue) peanuaauum
ynpaensoLwero BO34eMUcTBUSA, B 3aBUCMMOCTI OT CXEMbI CETU, J0aBapUMHOIO NepeToka akTUBHOW MOLLHOCTH
B 3a[aHHbIX CEYEHUAX U OONOMHUTENbHLIX NapaMeTpoB (B TOM YMCME TEMNepATypa HApPYXHOro BO34yXa UMK
cesoHa).

3.2 B HacToswemM cTaHOapTe UCNOMb30BaHbl Creayolmue cokpalleHus:

A3 — aBTOMaTM4ecKoe 3anoMunHaHMe QO3UPOBKK;
AlMNRHY — aBToMaTuKa npefoTBpaLleHua HapyLUeHUs YCTOMYUBOCTH;
APM — aBTOMaTM3npoBaHHoe paboyee mMecTo;
ACY TN — aBTOMATU3MpOBaHHas cucTeMa ynpaeneHUs TexXHONOormvyeckuMu npoueccamu
0ObEeKTa 3NeKTPO3HEepreThKK;
AT — aBToTpaHccopmaTop;
ATl — asToTpaHcdopmaTtopHas rpynna;
A3C — aTtoMHas NeKTPoCTaHUWS;
BN — 3Heprobnok;
Bl — BO34YyLWHAA NUHNA;
BH — BbICOKOE HarnpsixeHue;
rmc — reHepaTop UCMbiTaTeNnbHbLIX CUTHAMOR;
rPac — rocyaapcTBeHHas panoHHasa aneKkTpoCcTaHUus;
rac — rMOpPO3NEeKTPOCTaHLMS;
OPT — [nuTenbHas pasrpyska TypbuH aHeprobnokos v rugpoarperaToe:
aud — AWUCMNETUYEPCKUIA LeHTp cybbeKkTa onepaTUBHO-ANCNETYEPCKOrO YNpaBneHuns;
MM — M3MepuUTenbHbIA Npeobpa3soBartens;
KM — KOMMYHWKaUNOHHbLIN MOOYIb;
KPT — KpaTKOBpEeMeHHasi pasrpy3ka TypbuH aHeprobnokos;
KOPT — KpaTKoBpeMeHHas pasrpyska TypOuHEl ¢ nocredyroLlen AnMTenbHoM pa3rpy3kon
TYpOUHBI;
KC — KOHTpOnnep CBA3K;
NAMHY — NnoKanbHasa aBTomMaTvKa npegoTepalleHns HapyLLleHUs yCTOMYMBOCTH;
Nan — NWHKA aneKkTponepeaayu;
KrpP — KOHTPOIb NpeLllecTBYLEro pexmuma,
MMO — MEXMalLlWHHbIA 0OMeH AaHHbIMU;
M3K-104 — npoTokon nepenadun no MOCT P M3K 60870-5-104;
HH — HU3KOE HanpsXeHne;
4
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or — OTKIMYEHWE TeHepaTopoB;

OH — OTKINIOYEHNE Harpys3Ku;

03C — o0bbeguMHeHHan aHeprocucTema;

MA — MpoTMBOaBapuiHas aBTomMmaTuKa;

MK — nepcoHanbHbIA KOMNLIOTER;

MOp — MYCKOBOW OpraH;

nc — MoACTaHLUus;

NT MK P3A — MpOrpaMMHO-TEXHUYECKNA N3MepPUTEnbHbIN KOMMNEKEe ANaA penenHon 3aliuThbl 1
aBTOMaTUKK;

NTK BY — MpPOrpaMMHO-TEXHUYECKUA KOMMMEKC BEPXHEro YPOBHA LIEHTPanuW3oBaHHOW CU-
CTeMbI MPOTUBOABAPUIAHON aBTOMAaTUKW,

CH — cpegHee HanpsiKeHue;

CCrnu — cuctema cbopa n nepegadn UHbopmMaLlmm;

CoC — curHan ukcaunmn 3KCnnyaTalMoHHOro CoOCTosAHMA 0bopyaoBaHns;

™ — TenewsMepeHue;

THB — TemnepaTypa HapyXHOro BO3ayxa;

TC — TenecurHarn,

TYB — Tabnuua ynpaensaolwmMx BO3GEACTBUN;

YB — ynpasnsiioliee BO3ENCTBUE;

YT — ynpaenswLwas tabnuua;

0B — duKcaums oTKNoYeHna Bnoka;

oOoOn — dumKcauns OTKIIOYEHUA OBYX NUHUNA;

lole)]| — mKcauus OTKNIYeHUS NMHUK (3MeKTponepeaaqn);

dOT — ukcayuna oTKN4YeHnsa TpaHcdopmaTopa (aeToTpaHcdopmaropa);

LICTMA — LleHTpanu3oBaHHas cucTeMa NpoTUBOABAPMIHOW aBTOMAaTUKK;

cle — 3HeprocucTeMa;

1PPS — CUrHan CUMHXPOHU3aLWWN BpEMEHU «O4WMH UMNYNbC B cekyHay» (Pulse-per-second
signal);

Ethernet — rnoKanbHasa ceTb (CEMEeNCTBO TEXHOMOrWi NMakeTHOW nepefadn OaHHbIX Mexay
YCTPOWCTBAMUW ANSA KOMMBKTEPHLIX WM MPOMBbIWNEHHLIX MH(POPMAaLWOHHBIX Cce-
Ten);

GOOSE — WwKMpoKoBeLwaTensHoe 00bLEeKTHO-OPUEeHTUPOBaHHOe cooblleHne o cobbiTun

M3K 61850 Ha noacTaHuuu; npotokon GOOSE-coobuweHuit (Generic Object-Oriented
Substation Event) (cm. [3]);

HSR — npoTokon 6eclioBHoro pesepeuposanns (High-availability Seamless Redundancy);

IP-agpec — CeTeBOW aJpec B KOMMNLTEPHOW UMK MPOMbILLNEHHON NHOPMaLMOHHOW CeTu;

IRIG-B — MPOTOKONT CUMHXPOHW3aLUM BPeMeHW C WMCMNOMb30BaHWeM BblAENeHHbIX JMHUA
CBA3U;

Modbus-npoToKon — OTKPbITbIA KOMMYHWKAUWOHHBIA MPOTOKON ANSA OpraHu3auny CBA3W MeXay anek-

TPOHHBIMW YCTPOWNCTBAMMW, OCHOBAHHbLIA Ha apXMTEKType BeaylMid — BEOOMbIiA
(master — slave);

Modbus/RTU — Modbus-npoTokon ona nepefayv gaHHbIX Yepes nocrnegosarternbHble MHTepden-
cbl (RS-485, RS-422, RS-232);
Modbus/TCP — Modbus-npoToKon ansg nepefaqn gaHHbIX Yepe3 KOMMNbLTEPHbIE UMW NMPOMbILW-

NeHHblE MHAOPMALIMOHHbIE CETH;
MMS M3K 61850 — cneuudukaumnsa Nnpon3BOACTBEHHbLIX coobeHni, npotokon MMS (Manufacturing
Message Specification) (cm. [3]);

NTP/SNTP — CeTeBOW NPOTOKON CMHXPOHW3aLMW/MPOCTON CeTeBOM NMPOTOKON CUHXPOHU3aLMK)
(Network Time Protocol/Simple Network Time Protocol);
PRP — npoToKon napannensHoro pesepeupoeanus (Parallel Redundancy Protocol);
PTP — MpOTOKON TOYHOro BpemeHu (Precision Time Protocol);
5
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TCP/IP — Habop (cTek) ceTeBbiX W TPAHCMOPTHbLIX MPOTOKOMOB nNepefadqy [OaHHbIX B
KOMMBIOTEPHbIX U NPOMbILLMNEHHbIX MHpOPMaLMOHHbIX ceTax (Transmission con-
trol protocol/Internet protocol);

UDP — TpaHCMOPTHLIN NPOTOKOMN Nepedayn coodLeHui (None3oBaTenbLCKMX gararpamm)
B KOMMbHTEPHbLIX W MPOMbILMEHHbIX MHPOPMaLUNOHHBIX ceTsix 6e3 Heobxoau-
MOCTWM NpeaBapuTernbHOro cooblleHus Ons YCTaHOBKU CrneuuvarnbHbIX KaHanos
nepenaym unu nyten gaHHeix (User Datagram Protocol);

usB — nocrnefosartenbHbid UHTEPgEenc Ana NogKnoYeHUs nepugepunHbiX YCTPOUCTB K
BblducnuTensHon TexHuke (Universal Serial Bus);

uTcC — BCeMUpHoe KoopguHuposaHHoe Bpems (Coordinated Universal Time);

UTC(SU) — HauuoHanbHas LWKana KoopguHMpoBaHHOro BpemeHn Poccuinickon Pepepauum
[Coordinated Universal Time (Soviet Union)];

XLSX — OTKPbITbIA hopMaT ANEKTPOHHbLIX Tabnu,

4 TpeboBaHMA K yCTPOMCTBAaM JIOKaNnbHOW aBTOMAaTUKN NpegoTBpaLleHNA
HapyLWeHUs YCTOMYMBOCTHU

4.1 B 3aBucuMoCTM OT HasHadeHua ycTpouctea J1AMNHY pasgendiot Ha cneayowme BUuabl:

- aBTOHOMHoOe ycTpoicTeo NNATHY, npegHasHavyeHHoe onsi paboTel TONLKO B aBTOHOMHOM PeXUME;

- yHuBepcansHoe yctponcteo JTIAIMNHY, npegHazHadyeHHoe ans pabotel B coctaBe LICTIA v B aBTOHOM-
HOM pEXUME.

MpumeyvyaHne — B HacTodAlWweM CTaHgapTe Npu OTCYTCTBUKM yKa3aHWA, Ha Kakon Bna yctponcTea JTAINHY pac-
NPOCTPaHAETCA COOTBETCTBYHOLLEE TpebOBaHMe, CHMTAETCH, YTO TpeboBaHWe HACTOALLEro CTaHaapTa pacnpocTpaHAeTca
Ha oba Buaa yctpoicTte JIAMHY.

4.2 AsToHoMHoOe ycTpoincTso JIAMHY gomkHO BbINONHATL criegyowme yHKLMK:
- nony4eHue n obpaboTka noaBapuinHOM NHOpPMaLIUK;
- nepepava TenevwsMepeHui, TenecurHanM3aunm (ganee — tenemetrpuydeckas nHopmauums) B AL;
BO3MOXHOCTE hopmupoaHusa YB nz TYB JAMHY;
Bblda4ya KomaHg MpoTWBOaBapuHOIO ynpaeneHus Ha peanusauvio YB npu nocTynneHuu curHana
MOp B cooTBeTcTBUM ¢ TYB NATMHY;
nepuognYecKnini KOHTPOIb UCNPaBHOCTK (CaMogMarHoCTMKa);
BblJaya aBapuiriHO-nNpeaynpeaMTenbHOM curHanuaayuu;
perncTpauvs aHanoroBbIX CUrHANoB U AUCKPETHbIX COBbITUIA;
3alMTa OT HECAHKLUMOHUPOBAHHOMO 4OCTYNa.
4.3 YHuusepcanbHoe yctponcTtso JTIANHY OomKHO BbINOMHATL CriefyolMe OCHOBHbIE OYHKLNK:
- nony4veHuwe n obpaboTka goaBapuHOWN NHGOPMALINN;
- nepegada TenemMmeTpudeckon nHgpopmauum B [L;
BO3MOXHOCTb hopmupoaHust YB u3 TYB JIATHY u (unun) TYB LICIIA;
BblJa4ya KOMaHz NpoTMBOaBapUIAHOIO yNpaBneHWs Ha peanu3auuio YB npu nocTtynneHnn aBapunHoro
curHana MOp B cootBeTcTBUM ¢ TYB NAMHY unu TYB LICMNA;

- MepvoaMYecKNin KOHTPOMb UCMPaBHOCTU (CaMOAMAarHOCTHKa);

- 0bmeH nHdbopmauwmei ¢ MTK BY no geym He3aesucumMmbiM kaHanam MMO cetu Ethernet (cm. [4]) (anek-
TPUYECKUM UMK ONTUYECKUM);

- BblAa4ya aBapuUiHO-NpeaynpeanTensHON curHanusauunuy,

- perucTpauus aHanoroBbIX CUTHAN0B M ANCKPETHbIX CODbITUIA;

- 3alnTa OT HeCaHKLUWOHWPOBAHHOIO 40CTyna.

4.4 MNocne nepepbiBa NUTaHUSA MOOOW ANUTENBEHOCTU UMK NpU Nepe3arpyake ycTpoicteo NAMHY gonx-
HO aBTOMAaTUYEeCKW BOCCTaHABMNUBATL paboTocnocobHOCTL ¢ 3aaHHBIMK A0 NepepbiBa NUTAHUS UMW Nepesa-
rpy3Ku napametTpamu cpabaTbiBaHWA U BHYTPEHHEW NMOTMMKOW.

4.5 Yctpoincteo JIATTHY He gomkHO noxHo cpabaTbiBaTh:

- MpW 3aMblKaHWKW Ha 3eMI0 B OOHON TOYKE B CETU ONepaTUBHOIO NOCTOAHHOMO TOKa;

- CHATWUM, Nofa4ve OMNepaTUMBHOIO TOKa (B TOM yucre obpaTHOM NONSPHOCTK), a TakkKe nepepbiBax nuTa-
HUA NBON ANUTENBLHOCTW U TMYOUHbBI CHYXKEHWUS] HAMPSKEHUA ONepaTMBHONO TOKa;

- MU3MEHeHWW YCTaBOK (Tpynn yCTaBOK);
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- BO3HWKHOBEHWMW HEWCMPABHOCTEN B Lenax HanpsikeHus U (Unv) noTepe uenen HanpsikeHus;

- nepesarpyske.

4.6 YcTtpoicTteo JIAMHY gomkHo obecneymBats BO3MOXHOCTL Nepeaavy nHdopmauum o ero yHKLMO-
HupoBaHuu B ACY Tl no AByM LM pPOBLIM KaHanam CBA3U C NPUMEHEeHWEM CTaHAapTHBIX CETEBLIX MHTepden-
coB Ethernet (cMm. [4]) u cTaHOapTHBIX NPOTOKONOB 06MeHa uHdopmaurei, B Tom Yncrne MMS M3K 61850.

4.7 Yetponctso JIAMHY npu ncnonb3oBaHUn npoTokonos obmeHa uHgopmaunen GOOSE M3K 61850,
MMS M3K 61850 gomKHO UHTErpUPOBATLCS B MOKaNbHYIO BbIYUCIIUTENBHYIO CETb C MCMOMbL30BaHUEM Tex-
Honorun pesepsupoBaHma PRP (cm. [5]). Mcnonb3oBaHme gpyrinx TEXHOMOMMIA pe3epBrpOBaHWs, Hanpumep
npoTtokona HSR (cm. [5]), onyckaeTca TOMbLKO NPYU TEXHUYECKOM 0BOCHOBaHMWMN.

4.8 Yctpoiicteo JIAMHY gomkHo obecnedynBaTb BO3MOXHOCTE 0OMeHa TeneMeTpuyeckon nHdopmMaun-
el no AByM KaHanam cB#a3u no npotokonam M3K-104 (cm. [6]) 1 MMS M3K 61850 (cm. [3]).

4.9 B yctpoicTtee JIAMHY gormkHa OblTe NpegycMOTpeHa BO3MOMXHOCTb CMHXPOHM3aUWW BPEMEHW OT
CEepBEpPOB (YCTPOMCTB) TOYHOTO BPEMEHW OBLEeKTa 3MEeKTPOIHEepreTMKM C UCMOMb30BaHWEM CTaHOapTHbIX
CeTeBbIX NMPOTOKONOB cUHXpoHM3aumnn BpemeHn: NTP/SNTP, PTP ¢ nognep:xkoin npodunsa M3K 61850-9-3
(cm. [7]), 1PPS, IRIG-B. NpuMeHaeMbliA NPOTOKON CUHXPOHU3ALWK BpeMeHU JomkeH obecneynBaTs TOYHOCTb
CUHXpOHM3aLUuKM He xXyxe 1 mc. B cnyyae ogHoBpeMeHHON paboThl pa3HbiX MPOTOKONOB CUMHXPOHM3aLMK Bpe-
MEHU CepBep TOYHOrO BPEeMEHU OOIDKEH BECTU UX HE3aBMCHMY 0OpaboTky M ucknwuaTe BNUSHWE OPYr Ha
apyra. Bce 3apernctpupoBaHHblie B ycTpoucTse JIAMHY gaHHble JOMKHbI MMETb METKW LLKarnbl BpEMEHU rocy-
AAPCTBEHHOIO 3TanoHa 4acToThl M BpeMeHu Poccuitickon Pepepaumnmn UTC (SU).

4.10 B yctpoictee JIAMNHY gorxkHo ObiTe 0becneveHo Hanmyne He MeHee YeTbipex rpynn yCTaBokK C BO3-
MOXKHOCTLH U3MEHEHUA TPYNN YCTAaBOK HA CAMOM YCTPONCTBE U OUCTaHLMOHHO.

4.11 AeToHomMHoe ycTpoincTeo JIAMHY gomkHo obecnednBaTh BO3MOXHOCTL MCMOMbL30BaHUS:

- He MeHee 16 OUcKpeTHbIX BXoA4oB Ans seoga COC;

- He MeHee 16 AMCKpeTHbIX BXOAOB Ans BBoAa curHanos MOp;

- He meHee AByx uMcpoBbix BXxogos cetn Ethernet (cm. [4]), obecnevnBatowmx npuem CPC, samepoB
aKTMBHOWN MoLWHOCTK no npoTokony MOK-104, C®C no npotokony GOOSE M3K 61850, samepoB akTUBHOM
MoLHocTy no npotokony Modbus/TCP u (unu) npotokony Modbus/RTU (c nomoLlbo npeobpazoBaTtens wH-
TepdencoB UNu Hanpsmy no ABym uHTepdencam RS-485), 3amepoB akTMBHOM MOLLHOCTM MO MPOTOKONY
MMS M3K 61850;

- He MeHee 24 OUCKPEeTHbLIX BLIXOAOB ANA BbliAauu koMaHa MNMA 1 curHanusauuu;

- He MeHee YeTbIpex aHanoroBbiX BXOL0B NOCTOsIHHOMO ToKa (4—20 MA) Ans BBOAA 3aMepOB akTUBHOM
MOLLHOCTH;

- He meHee 16 ctyneHen KNP B ceveHuu,

- 3apaHHon YT pasmepoM He meHee 6000 cTpok 6e3 noTepun BeicTpoaeACTBUSA.

412 B yctpoicTtee JIATTHY gonyckaeTtcs npegycmaTpyBaTb aHanoroBble BXOObl NEpEeMEeHHOro Toka u
HanpsHKeHUs.

4.13 MNapaMeTpbl U KONMUYECTBO aHaNoroBbIX BXOAOB AOMKHbLI ONpeaenaTsCHa MPOeKTHbIMU peLleHUsiMn.

4.14 YuuneepcanbHoe ycTpoicteo JIAMHY gomkHo oGecneymBaTe BO3MOXHOCTb MCMOSIb30BaHNSA:

- He MeHee 32 OUCKPeTHbIX BxoaoB ansa seoga COC;

- He MeHee 32 OWCKPETHLIX BXOAOB Ansa Beoga curHanos MNOp;

- He MeHee 32 OWCKPETHLIX BLIXOA0B ANS Belgaquun komaHg [MA v curdanvaauuu;

- He MeHee 16 aHanoroBbIX BXOAOB NOCTOAHHOIO ToKa (4—20 MA) 4ns BBOOA 3aMepPOB akTUBHON MOLLL-
HOCTW;

- He MeHee OBYX LUndpoBkix Bxodos cetu Ethernet (cm. [4]), obecneymBarowmux MMO c MNMTK BY no npo-
Tokonam TCP/IP (cm. [8] u [9]) nnu UDP (cm. [10]);

- He MeHee AByX UuMpoBbix BXxoaos cetu Ethernet (cm. [4]), obecneuuBatowmnx npuem COC, 3amepoB
aKTMBHOWM MolLHOCTK no npoTtokony M3K-104, C®C no npotokony GOOSE M3K 61850, 3amMepoB akTUBHOM
MoLLHOCTK no npoTokony Modbus/TCP u (unu) npotokony Modbus/RTU (c nomoubto npeobpasoBartens MH-
TepdencoB Mnu HanpsaMy no AByM uHTepdeiicam RS-485), 3amepoB akTWBHOM MOLLHOCTU MO MPOTOKOMY
MMS M3K 61850;

- He meHee 32 ctyneHen KINP B cedeHun nnm (M) HACTPOEYHOW XxapakTepucTuku ansa kaxgoro MNOp B
33[aHHO CXeMe B CEYEHWM;

- 3agaHHon YT pa3amepom He meHee 10 000 cTpok 1 npu 04HOBPEMEHHOM 3aNOMUHaHWUM Tabnuukl (0o3u-
poeok) ¥B LICIMA pasmepom 100 x 100 (100 ctpok ¢ MOp v 100 ctonbuos ¢ YB) 6e3 notepu bbicTpogencTems
1 BO3MOXHOCTbLH HapallWBaHWA annapaTtHoro pecypca ons yeenudeHus pasmepa YT go 50 000 cTpok.
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4.15 B yctporictee NNATNHY gomkHa BbiTb NpegycMoTpeHa aBToMaTMyeckasi camognuarHocTuka ucnpas-
HOCTUW NpOrpaMMHO-annapaTHbiX CPEACTB C CUrHanM3aumen 0 HeMCNpaBHOCTU M BNOKMPOBKON YCTPONCTBA NpU
0BHapyXeHUWU HapYLLUEHUA LeNnOoCTHOCTU UCMOMHSAEMON NPpOorpaMmMbl UMK AaHHbIX.

4.16 Yctporicteo JIAMHY pomxkHo obecneyvBaTe BO3MOXHOCTb AyOnuMpoBaHHOW paboThl C OpYrAM
ycTponcteom JIAMHY v npeaycmarpueaTs COBMECTHYHO paGOTy1) OBYX YCTPOWCTB C CUMHXPOHM3aUWen 1 B3a-
NMOAENCTBMEM Ha MEXMallMHHOM YPOBHe (fanee — COoBMecTHas pabota) unu obecnevmBaTtb BO3MOXKHOCTb
pesepBWpoBaHHON paboTbl ¢ gpyrum yctpoiictsom JIAMHY n npegycmatpueath pasgensHyto paboTy gByx
YCTPOWCTB (farnee — pasgencHas pabota): 0gHO M3 YCTPOWCTB — OCHOBHOE, ApYyroe — pe3epBHoe.

4.17 TpeboBaHUA K ObICTPOOENCTBUIO

4.17.1 YctpoicTteo JTAMHY gomkHo obecneuynBaTb BpeMs Bbigaum komaHasl MA Ha peanusauuio YB ¢
MoMeHTa hukcaummn oanHodHoro curiana NOp He 6onee 20 mc.
4.17.2 Yetponcteo JIAMHY gomkHo obecneymBaTth NepuoanYHOCTb pacdeTHoro uukna He Bonee 1 c.

4.18 TpeboBaHua k BBogy u obpabotke curHanos MOp

4.18.1 YctponcTeo NATMHY gomkHo obecneuynBaTbe BO3MOXHOCTE ukcauumn curHana MNOp npu ero Mu-
HUManeHON AnNuTensHocTM oT 5 Mc. YcTpoicteo NAMHY gomkHo oBecneynBaTh BO3MOXHOCTbE PErynMpOBKM
MWUHWManbLHON AnuTensHocTn hukcaunmn curdana MNMOp go 12 mc.

4.18.2 YctponictBo JIATMHY pomxkHo obecneymBaTth Liar perynupoBkM MUHUMANbHOW ONUTENbHOCTH
thukcaumm curiana NOp He Bonee 1 mc.

4.18.3 Yctpoicteo JIAMNHY gomkHo obecnevnBaTte naeHTUdrKauumio cnegyrowmx snaos MNOp:

a) npocTtoii (oauHodHbI) MOp (MOpnN), KOTOpLIA JOMKEH UAEHTUMULUPOBATLCA NpU DUKCaLKUK B aBa-
pUAHOM LKMKNe ogHoro curdana Mop;

6) cnoxHbin (oBonHon) MNOp (MOcn), KOTOpPbIA JOMKEH MOEHTU(ULMPOBATLCA NPY (hUKcaLun B aBapuin-
HOM LMKNe KombuHauum us aByx curHanos MNOp B 3agaHHOR NocnefoBaTenbHOCTA U B 3a4aHHOM UHTepBane
0QHOBPEMEHHOCTK, Npu 3aToM durkcauma nepsoro NOp KoMBUHaUMW OOMXHA NPUBOANTE K MOeHTUdUKaLWK
MOpn u, B cny4ae Hanu4uus MNOpn B Tabnuue YB, k Boigade YB; dukcauuma sToporo MNOp B uHTEpBane ogHo-
BPEMEHHOCTUW JOMKHA NpUBOAUTL K uaeHTudgukauumn MOcn n Beigade ¥B no HeMy (MoeHTUUKAUNSA BTOPOro
MOpn He BLINONHAETCS U ¥YB no HemMy He BbI4aKOTCA);

B) norudeckuin NOp (MOn), KOTOpbIA AOMKEH NOEHTUHULMPOBATLCA NPpKY (DUKCALMKW B aBapUIAHOM LMKe
KOMBUHaUMKM Heckonbknx curHanos MNOp B MHTepBane ogHOBPEMEHHOCTU UM KoMBuHaumm curHanos MNOp u
CoC no npaesunam anrebpbl NOrMku;

r) BHeWwHun (ocobkiin) MOp (MOB), KOTOpLIA AoMKeEH MAEHTUULMPOBRATLCA U 0bpabaTLiBaTbCA BHe 3a-
BMCUMOCTHK OT Xofa obpaboTku gpyrux MOp.

4.18.4 YcrpoicTeo JIAMHY He gomkHo naeHTuduunposaTs MNOcn, ecni MUHUMYM OOUH U3 CUTHANOB
MOp, BxoaAwmMx B koMBUHaLWUIO U3 AByx curHanos, popmupytowmnx MNOcn, 3abnokmpoBaH (oTknoveH) B TYB.

4.18.5 Yctponcteo JIATMHY ponxHo obecnevymBaTh BO3MOXHOCTbL 3aAaHUA MHTepBana OgHOBPEMEeHHOo-
ctv B gnanasoHe ot 0,5 oo 10,0 c.

4.18.6 YctpoicTteo NAMHY pomkHo obecnevvBaTth Luar perynvpoBKK UHTEpPBana OfHOBPEMEHHOCTH He
Bonee 0,1 c.

4.18.7 Yctponcteo NNAMHY pomkHo obecnevmeate Bo3MOXHOCTb Bnokuposku MOp (YB) none3oeare-
nem.

4.18.8 YHuBepcanbHoe ycTtponcTteo JIAMHY ans kaxgoro MNOp gomkHo obecneynBaTtb BO3MOXHOCTb:

- BrnokmpoBku Bbibopa YB Ha 3afaHHylo Bbioep Ky BpemeHu npu ngeHtudunkagun MOp;

- ucknoveHusa (0bHyneHua) YB na TYB NAMHY ana saganHsix MNOp (rpynn MOp) npu ngeHTudgukauum
aanHoro MNOp;

- aBTOMaTuyeckol Gnokupoeku YB 1 (unu) ngeHtudukaumm MNOp ¢ y4eToM UMeKLLENCa AoaBapUIAHON
WHdopMaLmm (No OOMNONHATENbHBIM hakTopaMm).

1) CoBmecTHas paboTa — CMHXPOHHOE BhINOMHEHKE LLAMOB [40aBaPUIAHOND M aBaPUIAHOTO LIMKNOB Ay6nMpoBaHHbI-
MW YCTPOWCTBaMU U UCMNOMb30BaHWe npu aToM cornacoBaHHbelX TV n CPC. CUHXPOHHOCTE AOCTUraeTcs nyTem oxuaaHus
YCTPOWCTBOM, 3aBEPLUMBLLMM LUAT LMKMNA, OPYroro yCTPOWCTBA, KOTOPOE NMPOAOMKAET BLIMNOMHATE TEKYLUMIA LWar Lukna.
Mocne Toro kak oba ycTponcTBa 3aBepLUMN Lar, Npoucxoant obmeH uHdopmalmeld, HeobxoaMMOW Ans criegyoLllero
Liara, U Ha4YMHaeT BLINOMHATLCA crneaylwmiA war. [Nockonsky pacyeT NepeTokoR B CEYEHUSIX, MASHTUMKALWUS CXEM, a
3areM u Beibop TYB JTAMHY BhinonHaATCA HA OCHOBaHWM cornacoBaHHbIX oboumm yetporicteamu T n COC no eguHomy
anroputMy, To 1 pesynstupytowas TYB JIATMNHY ugeHTnyHa.

8
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4.18.9 YeTponcTso JIAMHY gomkHo obecnedmBaTbh BO3MOXKHOCTb domnkcauum curHanos MNOp no npoToko-
ny GOOSE M3K 61850.

4.18.10 Yctpowcteo JIAMHY OOMKHO MMETb BO3MOXKHOCTbE (hUKCALMK OTKMHYEHHOrO coctosaHus 13T
(obopynoBaHuA) ¢ 3a4aHHOM BLILEPXKKOA BpeMeHu npu chukcauumm, cootTsetcTeyowero MOp.

4.19 Tpeb6oBaHuA K Bbigade kKomaHg MA

4.19.1 YetponcTteo NATMHY ponxHo obecnedynBaTtbh BO3MOXHOCTb 3aAaHWs OANUTENbHOCTM OUCKPETHBIX
komanpg MNA B guanasone ot 0,10 go 0,50 c, ¢ warom perynupoBkn He bonee 0,05 c.

4.19.2 YctpoicTteo NAMNHY gomxkHo obecnedynBaTb BO3MOXHOCTL Bblgavyn koMaHz A no npoTtokony
GOOSE M3K 61850.

4.19.3 YcTpoiicTteo NAMHY gomxkHo obecneymBaTe BNOKMPOBKY BbiAA4M BIXOAHbLIX koMaHz [MA no ycrno-
Buto otcyTcTBMA MOP.

4.20 TpeboraHusa K BBoAY U o6paboTke curHanoB cpukcaumu coctosaHua J13M (o6opyaoBaHus)

4.20.1 YcTpoicteo JIAMHY gomkHo obecneuynBaTts BO3MOXHOCTb!

a) Beoga CPC c NomMoLLbH ANCKPETHBIX BXOO0B W LMAPOBLIX BXOAHLIX MHTEP(dENCOoB;

6) 3agaHua 3HavyeHuin CPC, coOOTBETCTBYIOWMX OTKIMIOYEHHOMY W BKIKOYEHHOMY cocTosaHuio NAM unu
obopynoBaHus;

B) 3anoMMHaHWs NocneaHero 40CTOBEPHOro cornacoBaHHoro CHC B TeyeHne 3a4aHHOMO BpEMEHMU;

r) BnokvpoBkn Beibopa cxem;

4) cormacoBaHva COC, nonyyeHHbIX NO ABYM KaHanam, no 3agaHHOMY Npasuiy;

e) py4Horo 3agaHua 3HadeHnit COC nons3oBarenem;

) BbISIBMEHUSA HEOOCTOBEPHLIX 3Ha4YeHun COC B cnefytolmx cnyyasx:

1) 3Ha4yeHWe NOCTYNWMMNO NO KaHany BBOAA C NPU3HaKOM(aMu) HeJOCTOBEPHOCTH,
2) 3HayeHWe He OBHOBMANOCH B TE4YEHME BpemMeHu Bonee 3a4aHHoro,
3) nocTynun curHan o HeucnpaeHocTh obopygoeaHus CCIN;

1) pacuyeta 3HayeHun COC no 3agaHHLIM hopMynam;

K) dpumkcauum noctynueluero COC yepea 3agaHHy0 BEIEPKKY BpEMEHU.

4.20.2 OybnupoeaHHble ycTporcTea JIAMHY gomkHb! AononHUTENBHO obecneynBars BO3MOXHOCTL CO-
rnacoBaHuss COC, nonyyYeHHbIX YyCTPOWCTBaMKU MO KaHany BBoAa, N0 3a4aHHOMY MpaBumy Npu COBMECTHOWM
paboTe yCTpOMCTB.

4.20.3 YuueepcansHoe yctpoicTteo JIAMHY gomkHo gononHuTensHo obecneyvnBaTtb BO3MOXHOCTL:

a) pyvHoro 3agaHusa 3HadeHusa COC nonb3oBaTenem Kak HEAOCTOBEPHOTO;

6) yueta COC no 3agaHHbIM anropuTMam.

4.20.4 B yctpoictee [NAMHY gomkHa BbiTe NpeaycMoTpeHa BO3MOXHOCTE aBToOMaTU4Yeckon dukcauunn
COCTOSAHWMSA ABYXKoHUeBon 1311 no cnegyowemMy anroputmy:

- BKNto4eHHoe cocTosHue JI3T npu BknoYeHHOM cocTosiHuy JI3T ¢ AByX CTOPOH;

- OTKNYeHHoe cocTosiHue JIBM npu oTKNYeHHoOM cocTosiHuK J13T1 ¢ noboi cTOpOHbI.

4.20.5 B yctpoiicTtee [TAMHY gomkHa BbiTe NpegycMoTpeHa BO3MOXHOCTE aBToMaTUYeckon dukcauunn
coctosHua AT no cnegyoweMy anropuTmy:

- BKMOYEHHOoe cocTossHue AT npu BKMKYEHHOM cocTossHUKM AT co ctopoHsl BH 1 CH;

- OTKMIYeHHoe cocTosiHue AT npu OTKNIOYeHHOM cocToAHuKU AT co ctopoHbl BH v (unn) CH.

4.20.6 B yctpoinctse JIAMHY gomkHa BbiTh NpeaycMoTpeHa BO3MOXHOCTbL aBTOMaTU4eckol hukcaunm
COCTOAHWSA OABYX0BOMOTOYHOro TpaHcopmaropa no cnegyrowemMy anroputmy:

- BKIKOYEHHOE COCTOSIHME OBYX0BMOTOYHOro TpaHcopmaTopa Npy BKIHYEHHOM COCTOSIHUK ABYX0OMO-
TOYHOro TpaHcdopmaropa co ctopoHsl BH 1 HH;

- OTKMKYEHHOEe COCTosIHUE OBYXOBMOTOYHOro TpaHcdopmaTopa npu OTKIMHYEHHOM COCTOSIHUM ABYX00-
MOTO4YHOrO TpaHcopmaTopa co cTopoHbl BH v (unn) HH.

4.20.7 YcTponcteo JIAMNHY ponxHo obecnevymBaTh BO3MOXHOCTb MO OKOHYAHUM BPEMEHUW 3anoMUHaHNS
nocrnegHero gocToBepHoro cornacosaHHoro CPC po nepexopa Ha py4YHy dukcauuno coctosHms 13N (obo-
pyOOBaHuUS):

- WCMOMNb30BaHWA NocrneqHero 4OCTOBEPHOro cornacosaHHoro COC;

- nepexofa Ha 3apaHee 3agjaHHoe 3HadeHne COC.
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4.20.8 B yctpowctae JIAMNHY gomkHa BbiTb NpeaycMoTpeHa BO3MOXKHOCTb NPU HanW4YnMu 4OCTOBEPHOMO
CoC «J13MM B pabore», nocTynuBLlero ¢ ogHol ctopoHbl N30, n HepoctoBepHoro CPC «J1311 B paboTe»,
NoCcTYNMBLLErO C APYroi cTopoHsl 1301, 3anomuHaHus B yeTpoictee NNAMHY BknoveHHoro coctoaHus N3MM.

4.20.9 B yctpoiictee JIAMHY gomkHa ObiTs NpeaycMOTpeHa BO3MOXHOCTb NMPY HanMWYUM AOCTOBEPHOIO
CoC «J13MN B paboTe», NOCTyNMBLLETO C 0gHOM cTopoHkl JISTM, u ogHoro goctoBepHoro COC «1301 B peMoHTe»,
MOCTYNUBLLEro ¢ Apyroi cTopoHbl J13MM, 3anomuHaHust B yctpoicTse JIAMHY oTtknioveHHoro coctosiHms 1AM,

4.20.10 B yctpoiictee JIAMHY pomkHa 6biTe NpegycMoTpeHa BO3MOXHOCTb COMOCTaBMNEHWA 3HAYEHWUH
C®C n MOp.

Mpw aTom B ycTpoicTee NAMNHY gomkHa BbITe NpeaycMoTpeHa BO3MOXHOCTb Npu 3HadveHun COC, cooT-
BETCTBYIOLLEro OTKMHYeHHOMY cocToaHuio J1OMM (ob6opynoeanus), MOp atoi N3T1 (obopynoeaHusa):

- B TYB JNAMNHY aBTOMaTU4ecku oTKNo4aTh;

- B TYB L|CIMNA aBTomatuyeckmn obpabaTeiBats (CPC He gorkeH BNusiTb Ha o6paboTky MOp);

- B TYB LUCIA aBTOMaTWMYeCKM OTKNIO4YaThb.

4.21 Tpe6oBaHua kK BBoAgy U o6paboTke 3aMepoOB aKTUBHOW MOLHOCTHU

4.21.1 Yctpoiicteo JIAMHY gomkHo obecnednBaTh MOCTYNNEHWE KaXA0ro 3aMepa akTUBHOW MOLLHOCTHU
He MeHee 4YeM Mo OBYM KaHanam Beoga MHdopmauuu.

4.21.2 Yctponcteo NAMHY pomkHo obecnednBaTbh BO3MOXHOCTb 06paboTKM oTAenbHbIX 3aMepoB ak-
TUBHON MOLLHOCTW MU CYMMbl 3aMEpPOB aKTWBHOM MOLHOCTW OQHUM U3 criefylolmMx MeToqoB:

- apudMeTM4ecKoe ycpegHeHne 3aMepoB akTMBHOW MOLLHOCTY BO BpeMeHHOM Auana3soHe ot 5 go 10 c;

- BbIOOpa MeguaHbl U3 3Ha4YeHWA 3aMepoB aKTUBHOW MoLLHOCTM 3a 3—10 ¢ OO TeKyLlero pac4eTHoro
uuKna.

4.21.3 YctpoicTteo JIAMHY gonxkHo obecneuynBath BO3MOXHOCTbL aBTOMaTUYeCKM (DUKCUPOBaTL 3amep
aKTUBHOW MOLLHOCTM Kak HeJOCTOBEPHbIA B Creayowmnx cryvyasx:

- HeucnpaseH kaHan Beofa, Mo KOTOPOMY MOCTynaeT 3aMep akTUBHON MOLLHOCTH;

- 3amMep akTMBHOW MOLLHOCTM HaxoOWTCA 3a npefenamu 3agaHHbiX TEXHONOMMYeCKUX rpaHunl;

- 3aMep aKTUMBHOW MOLLHOCTW MOCTYNWM MO KaHany BBoAa C MpWU3HaKoM(amu) HeOOCTOBEPHOCTU UMK
HeaKTyarnbHOCTH;

- KaHarn Beofda, Mo KOTOpPOMY MOoCcTyrnaeT 3aMep akTUBHOW MOLLHOCTH, YCTaHOBIEH BPYUYHYIO Nornb3oBaTte-
JieM Kak HeucrnpaBHbIi (B yHMBepcanbHoM ycTpoictee JIAMHY);

- pasnuyne 3aMepoB akTMBHOW MOLLHOCTU mexxay AybnupoBaHHbiMKW ycTpoictBamu JTAMHY (npu co-
BMECTHOI paboTe yCTPOMCTB) NO KaHarny BBOAA NPeBblUAET 3a4aHHY0 BEIMYMHY B TEYEHWE 3a4aHHOro Bpe-
MeHMU;

- pasnuuyue 3amMepoB aKTUBHOW MOLLHOCTM Mexay ABYMS KaHanamu B KaXQoM YCTPOWCTBE MnpeBbillaeT
3afaHHyl0 BEMUYMHY B TeYeHWe 3a0aHHOro BpeMeHu;

- HanW4yWe curHana o HeucnpasHOCTW AaTtyuka unu obopygosaHus CCIMN;

- HEWCNPaBHOCTU Lienein HanpshkeHus 1 (MNK) ToKa Npy HEMNOCPEACTBEHHOM W NPSIMOM W3MepeHUN;

- OTAW4YMe 3amMepa akTUBHOW MOLLHOCTW B TEKYLLEM pacyeTHOM LKKIe OT 3aMepa akTUBHOW MOLLHOCTH
B NpedblaylleM pacyeTHOM UuKne, npeBbillatollee 3a0aHHYH BENUYUHY;

- 3aMep akTUBHOW MOLLHOCTM MpW OTKMNYeHHOM cocTosiHuu J13MN (obopynoBaHus) npeBbILIAET Mo MO-
Oynw 3afaHHoe 3HavYeHue;

- oTCcyTCTBYET 0BHOBMeHWe 3amepa akTMBHOW MOLLHOCTM MO KaHany BBOAA B T€YEHWE 3a4aHHOro Bpe-
MeHu (ons yHuBepcanbHoro yctpoictea NNAMHY);

- OTCYTCTBYET U3MEHEHWe 3amepa akTUBHOW MOLLLHOCTW NO KaHany BBoda B TEY4EHME 3aaHHOro BpemMe-
HW Ha 3aJaHHYK BENUYMHY (ONSA yHUBepcansHoro yctponcTtea JIAMHY).

4.21.4 Yctponcteo NATMHY pgomkHo obecneynBaTtbe peanuMaauuio crnefylnx MeToqos hopMUpoBaHus
pe3ynbTUPYHOLLEro 3amMmepa akTUBHON MOLLHOCTM:

- HaxoxgeHwe cpegHero apupmMeTU4ecKoro 3Ha4eHUsa akTUBHOW MOLLHOCTW U3 BCEX Mony4YaemMbix 3a-
MEepPOB aKTMBHOW MOLLHOCTH;

- HaxoxJeHue MakCUManbHOro 3Ha4yeHWs akTUBHOW MOLLHOCTU U3 BCEX NONy4YaeMblX 3aMepoB akTUBHOW
MOLLHOCTH.

4.21.5 YHueepcansHoe yctporcteo JIAMHY gomkHo obecneunBats BOIMOXHOCTL NPOBEPKU LOCTOBEP-
HOCTW 3aMepPOB aKTUBHOW MOLLHOCTU MO ypaeHeHWo B6anaHca molHocTu. MNpu BeisBNeHun HebanaHca MoLy-
HOCTK Bonblue 3agaHHOM BENUYMHBI C BbIAEPKKOW BPEMEHW AoMmkHa hopMMpoBaThCs npefynpeauTenbHas
CUrHanuaauyus.
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4.21.6 Yctponcteo JIATMHY gomkHo obecneynBaTbh UCNONb30BaHWe 3aMepa akTUBHOW MOLWHOCTW C OA-
HOW CTOPOHbLI 3MEKTPOCETEeBOro afeMeHTa, onpegeneHHon npu HacTpPoUKe Kak NpuopuTeTHas, Npu Hanu4um
3aMepOoB aKTMBHOW MOLLHOCTW C ABYX CTOPOH. YcTpoicTeo JIAMHY gomkHo obecnevnBaTe BO3MOXHOCTb aB-
TOoMaTU4eckoro nepexofa Ha 3amep akTUBHOW MOLLHOCTU C PYrOl CTOPOHbLI 3M1IEKTPOCETEBOIO 3fieMeHTa npu
HeJOCTOBEPHOM 3aMepe aKTUBHOW MOLLHOCTWM C MPUOPUTETHOW CTOPOHBI ¢ pOpMUpOBaHMEM Mpedynpeau-
TensHoWn curHanusauun. MNpu atom B ycTponcteax NNAMHY gomkHa 6biTb NpegycMoTpeHa BO3MOXHOCTb y4eTa
KOMMeHcaluu noTepb MOLHOCTWU ANs HEMPUOPWUTETHOTO 3amepa akTUBHOW MOLLHOCTU (KO3hUUMEHT unn
NUHEeNHas OYHKLNS).

4.21.7 Yctpomcteo JTAMHY gomkHo obecneunBaTbh CpaBHeHME OOCTOBEPHbLIX 3aMepPOB akTUBHOM MOLLL-
HOCTWM pasHbIX KOHLIOB OOHOr0 3MeKTPOCETeBOro aneMeHTa C YYeToM NoTepb NpW HanuYun OBYXCTOPOHHUX
3aMepOoB aKTMBHOW MOLLHOCTW MO 3NeKTpoceTeBoOMY 3nemMeHTy. B ycTpoiictee NATMHY gomkHo GbITe npea-
YCMOTPEHO hopMupoBaHue npeaynpeanTensHON CUrHanM3awnm nNpy BeiiBNEHUM pasHuLbl Mexay 3amepamu
aKTMBHOW MOLLHOCTW pasHbIX KOHLIOB OOHOro 3reKTPOCEeTeBOro dfemMeHTa ¢ y4eToM NoTepb, NpeBbilakLwen
3aJaHHY BEMNMUYNHY.

4.21.8 Yctpoiicteo JIATHY gomkHo obecnedymBaTte 3anoMuUHaHWe NocrneaHero 4OCTOBEPHOro pesynsTi-
pylouiero samepa akTMBHOW MOLLYHOCTW Ha 3afaHHoe BpeMs Npy NosBneHun HegOCTOBEPHOro 3aMepa akTuB-
HOW MOLLHOCTY ¢ dOpMUPOBaHMEM NpeaynpeauTernbHOW CUrHanmsauuu.

4.21.9 Yectponcteo NAMHY ponxkHo obecneyvBaTbh BO3MOXHOCTb MO OKOHYaHWW 3a30aHHOIO BPEeMEHU
3anNoOMWHaHWA NoCneaHero JOCTOBEPHOrO peayrnbTUPYIoWEero 3aMepa akTMBHOW MOLLHOCTM:

- DnoknpoBKKM pacyeTa nepeToka akTMBHOW MOLHOCTU 1 0BHyneHma goanposok YB B TYB NAMHY gns
MOp B ceuyeHuax(n), kKoTopbie(oe) UCNONbL3YT(ET) 4aHHLIA 3aMep aKTMBHOW MOLLHOCTMW, 40 NOSIBNEHUS O0-
CTOBEPHOro 3aMmepa akTUBHOW MOLLHOCTY;

- nepexofa Ha py4yHoe 3afjaHue 3Ha4YeHUa aKTUBHON MOLLHOCTH;

- WYHTUPOBKW KOHTPOINS NepeToKa akTUBHOW MOLLHOCTU B CEYEHMUSAX.

Mpu aTom JomkHa OPMUPOBAaTLCS NpeaynpeanTeribHas CUrHanvM3aumns o cedeHnsix(n), B KOTopbIX(om)
pacyeT nepetoka aKTUBHOW MOLLHOCTW 3abNOKMpPOBaH, UK 3allyHTUPOBAaH, UM MCNONb3YyeTcs pyYyHoe 3aja-
HWe 3Ha4YeHWUs] aKTUBHOWM MOLLHOCTK B cevyeHusiX(1), KoTopble(oe) UCnonb3yloT(eT) JaHHOe 3HaYeHWe aKTUBHOM
MOLLIHOCTW.

4.21.10 Yctpoucteo JIAMHY nomkHo obecnednBaTth Npy HanM4MnM HELOCTOBEPHOIO PE3yNbTUPYHOLLETO
3amepa akTUBHOW MOLLHOCTM:

- BbIMOMHEHWe pacyeTa SOCTOBEPHOro pe3ynbTUPYIOLLEero 3aMepa akTUBHOW MOLLHOCTW MO YpaBHEHWUIO
SanaHca MOLLHOCTM B y3ne (NpW HanM4yumM BO3MOXKHOCTI);

- B KauyecTBe pe3yNbLTUPYHOLLEro 3aMepa akTMBHOW MOLLHOCTK O4HON U3 napannensHeix 1311 ncnone3o-
BaTb AOCTOBEPHLIA PE3YNLTUPYIOLWIWIA 3amMep aKTUBHOWM MOLLIHOCTU Apyron napannensHon JI3M.

4.21.11 Yctpoincteo JTATMNHY gomkHo obecnednBats BO3MOXHOCTL Npy 3aUKCMPOBAHHOM 3HAYE€HWUW CO-
rmacoBaHHoro CPC, cooTBETCTBYIOLLEro OTK/II0YeHHOMY cocTosaHuto J131M (obopyaoBaHus):

- (pyvKcvpoBaTb HEJOCTOBEPHbLIM Pe3yNbTUPYIOLLIMIA 3amMep akTUBHOW MOLLHOCTK 3Ton J131 (obopynoBa-
HWS) NpY ero 3Ha4yeHun Donblue 3agaHHON BeNnMYKHbl ¢ (hOpMMpOBaHMEM NpeaynpeauTensHOn CUrHanM3awmm;

- NpUpaBHWBAaTb Pe3ynbTUPYIOLWNIA 3aMep aKTUBHOWM MoLwHOCTK no atoi N1301 (obopynoBaHuio) K HymMO
Npy pacyeTe NePeToKka akTUBHOW MOLLHOCTH B CEYEHUsX(K);

- He y4MThblBaTb NPW3HaK HEJOCTOBEPHOCTW 3amMepa aKTUBHOW MolHocTh 3Toi J13T (obopynoBaHus)
npW pacHeTe NepeToka akTUBHOM MOLLHOCTW B CeYeHuax(u).

4.22 Tpe6oBaHWA K BbIGOpPY 3agaHHOW CXeMbl

4.22.1 B yctponctee JTATHY ponxHa 6biTe 0becnevyeHa BO3MOXHOCTh!

- BblbOpa oQHOW 3afaHHOW CXEMbl, €CnK MO 3HadeHuam nony4veHHbix COC, pyyHbIX BBOAOB, OOMNOM-
HUTeNbHbIX PakTopoB Ans (PakTUYECKOW CXeMbl aNeKTpUYecKon ceTu B HacTpourkax yctpoictea JIAMHY B
cevyeHnn MMeeTCs TONbKO 0OHa 3afaHHasn cxema;

- BblboOpa HECKOMbKMX 3a4aHHbIX CXeM, ecriM Mo 3HadYeHusiM nonyyeHHelx CPC, py4qHbix BBOAOB, O0-
NOMHUTErNbHbIX hakTOpOoB AN PaKTUYECKOW CXeMbl 3NEeKTPUYECKOn ceTu B HacTponkax yctpoucTtea JIAIMHY
B JaHHOM CEYEeHUM eCTb HECKOMBKO 3aAaHHbIX CXEM (MpY BbINOMHEHWUW OMOMHUTENLHLIX YCNOBUIA BeIbopa) 1
OTCYTCTBYET CXeMa, 3afjaHHas Mno npuopuTeTy;

- BblbOpa cxemkl, 3a4aHHON MO NPUOPUTETY, ECNK MO 3HaYeHWUs M nony4veHHbIXx COC, py4HbIX BBOOOB,
OOMNOMHUTENbHbLIX haKTOPOB And (hakTUYeCKoM CXeMbl AM1EeKTPUYECKon ceTh B HacTponkax yctpouctea JIAMHY
B JaHHOM CeYeHUM UMEKTCH HECKOMbLKO 3afaHHbIX CXEeM U CXema, 3afaHHas no NpuopuTeTy.
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4.22.2 Yctpocteom NTATHY, ecnu no 3HadeHnsam nonyveHHbix CPC, pyyHbIX BBOOOB, AOMOMHUTENbHbIX
thakTopoB Ansa hakTM4YeCcKon CXeMbl IMEKTPUYECKON CeTU B HACTPOMKax B JaHHOM CEYEHUMN MMEETCS HeCKOIb-
KO 3aaHHbIX cxeM (Mpy BbIMOMHEHUM OONONHUTENLHBIX YCNOBWIA BoIBOpa) U OTCYTCTBYET CXeMa, 3afaHHas no
npuopuTeTy, To Ang kaxaoro MOp:

- Mpu ucnonb3oBaHuu B ycTpoinctee NAMHY ctyneHei KIMP gomkHa BbiTh BoIOpaHa cxema ¢ Haubonb-
Ww1M 3agaHHbIM o6bemom YB (ans cpabotasweit ctynenn KMP);

- npw “cnonb3oBaHmm B ycTporcTee JIAMHY HacTpoe4vHbIX xapakTepucTUK 4omkHa OblTh BoibpaHa cxe-
Ma ¢ HambosnbLWKM pacyHeTHbIM obbemom YB (ons Tekywero nepetoka MOLWHOCTU B CEYEHMN).

Mpw 3aTOM fomkHa popMUpPOBaTLCA CUrHanuaauus ob OTCYTCTBUM €OUHCTBEHHOW 3aJaHHOW CXeMbl U
CXeMbl, 3aaHHOW N0 NPUOPUTETY.

4.23 TpeboBaHuA K BbIOOpPY Buaa u obbema YB

4.23.1 Yetponcteo JIATHY pomkHo obecnedmBaTh HUXKENPUBEOEHHbIA anropnuTM Bbibopa Buaa u 06b-
ema ¥YB (gns BkntoveHns B TYB JIAMHY) He3aBUCMMO MO KaxOOMY CEYEHUIO.

4.23.1.1 Ecnu BeibpaHa ogHa 3agaHHasa cxema unu cxema, 3afgaHHas no npuopuTeTy:

a) npu ucnonb3oeaHuu B yctpoictee JIAMHY ctynexein KNP ons koHkpeTHoro MOp AomkHbl BbIBUpaTth-
cs Bug 1 0bbem YB, ykazaHHble B YT ana cpabotaeweit ctynenu KMP;

6) npu ncnonb3oBaHuK B ycTponcTtee JIAMHY HacTpoeYHbIX XapakTepuCTMK:

1) no HacTpoe4HoW xapakTepucTuke (4ns hakTM4eckoro nNepeToka akTUBHOW MOLLHOCTU B cedve-
HuK), 3agaHHon B YT gns koHkpeTHoro [MNOp, gomkeH onpeaensitbCa pac4eTHbIn 06bem YB v Boibrnpats-
cs Bug YB,

2) obbem ansa BeibpaHHoro Buaa YB gomkeH BeiDMpaThcs U3 AOCTYNHbIX YB B ceueHun B obbeme
He MeHblUe pacyeTHOro.
4.23.1.2 Ecnu BoIBpaHo HECKOMbKO 3aQaHHbIX CXEM W OTCYTCTBYET CXeMa, 3aJaHHasi Mo NpuopuTeTy:

a) npu ncnonb3oBaHum B yctponctee JIAMHY crynenen KIMNP gna kaxgoro MNOp:

1) ecnu B 3afjaHHbIX cxemax ncnonb3yTes ¥YB Ha ogHom ob6bekTe peanusauunn, BelbupaeTtca YB
Haubonbllero obbema (Ana cpabotaewein ctyneHu KIMNP) u3 Bcex 3aaHHbIX CXEM,

2) ecnu B OOHOW UIMM HECKONbKWUX 3afaHHbIX CXeMax ucnoneaytTtcs YB Ha pazHbix obbekTax pe-
anusauun, BeibupatoTca YB Hanbonellero cymmapHoro obbema (ansa cpaboraewen ctyneHu KMNP) n3
BCEX 3afaHHbIX cxeM. [1pn 3ToM ecnun cymMmmapHbiil Hanbonblwnin o6bem YB B ABYX UMW HECKOSNbKMX 3a-
[aHHbIX cXemax OOouHaKoBbIW, TO BeibupatoTea YB, ykazaHHbie B NepBoOi M3 pacCMOTPEHHbIX 3a4aHHbIX
CXeM C O4MHaKOBbIM cymmapHbiM 06beMom (ansa cpabotaswein ctynexnu KMP);

6) npu ncnone3oBaHuK B ycTpoicTtee JIAMHY HacTpoeyHbIx XxapakTepucTuk Ana kaxgoro MNOp:

1) pomkHel onpenenaTecs cTpokn YT ¢ YB Bo Bcex BhIGpaHHbIX 3a4aHHbIX CXeMaXx,

2) n3 cTpok YT ¢ YB BO Bcex BbIOpaHHbIX 3aaHHLIX CXeMax AoMKHa ObiTh BeiOpaHa cTpoKa ¢ Mak-
cMMarnbHbIM pacHeTHbIM o6bemom YB (ons Tekylero nepetoka MOLLHOCTU B CEYEHUHN),

3) ecnu B cTpokax YT, onpefeneHHbiX BO BCex BblOpaHHbIX 3adaHHbIX cxemax, umetotcs ¥YB ogu-
HaKOBOrO BUAA, TO JOMmKeH ObITb BbibpaH Bua ¥YB, ykasaHHbin B cTpoke YT ¢ MakCMMarnbHbIM PacHeTHbIM
obbemom YB,

4) ecnu B cTpokax YT, onpefeneHHbIX BO BCEX BbIOPaHHLIX 3afaHHbIX cxeMax, umetotcs YB pas-
HOro BWAa, TO OOMKHO BbITh BeiGpaHo YB Hanbonee npuopuTeTHOro BUAA,

5) o6bem YB Haubonee npruopuTETHOrO Buaa AomkeH BbibupaTtecs ana TYB JIAMHY w3 3agaHHoro
B HacTpoilkax Habopa focTynHbix ¥B (cTyneHen YB) B o6bemMe He MeHbLUe MakCUMarnbHOro pacHeTHoro.
4.23.2 YHuBepcansHoe ycTtpoinctso JIAMHY gomkHo obGecneynBaTh BbIGOp paBHOMO MU MUHUMAaSbHO

npeBbILaLWero pacyeTHbll 0bbem YB.

4.24 TpeboBaHuA K obecnevyeHuo paboTbl yHMBepcanbHoro yctpoictea JIAMNHY B coctaBe
LUCcnA

4.24 .1 YuneepcanbHoe yctponctso JIATHY B coctaBe LICTA (nanee — HU30BOe YCTPOMCTBO) AOMKHO
o6ecnevynBaTb BO3MOXHOCTb:
nepuoan4eckoro npuema go3npoeok unu Tabnuusl YB LUCMA ot MNTK BY;
3aaHns BpeMEHU OxuaaHus 06HoBNeHnsa Tabnuusl (gosupoeok) YB LICMA ot MTK BY,;
3anoMuHaHua 0o3uMpoBoK unu Tabnuubl YB LICMA;
npuopuTeTHoNn Bbiga4m komadg MA nz TYB LCIMA (npw ee Hanmyuu) npu maeHTudukauum MOp B
aBapurAHOM LIMKNE;
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- nepegauu B [NTK BY nHdopmauumn o cpabaTbiBaHnK, BblgaHHbIX KomaHgax MNA v gpyroi Heobxogmmoni
MHOpMaLMK, yKasaHHOW B 4.24.5.

4.24.2 B HN30BOM YCTPOMCTBE O0MKeH ObiTh 0becnedYeH aBTOMaTUYECKU NepeBo] B aBTOHOMHLIN pe-
*um (Bbigadun komanpg MA Toneko uz TYB JIAMHY), B TOM 4ncne B cneayloLwux cnyyasax:

- MpW HEUCNPABHOCTU UMW NoTepe ABYX KaHanoe cesa3v MMO ¢ 3agaHHON BbIAEPKKOM BpEMEHMU;

- MpV 3aaepxKe obHOBNeHWUa 0,03upoBok unu Tabnuubl YB LICMA ot MTK BY Ha Bpems Gonblue 3agaH-
HOTO BpeMeHW oxuaaHns oOHOBNeHus;

- nocne nepesarpysku yCTponcTBa (Npu oTCyTCcTBMM akTyansHoin TYB LICMA);

- MO OKOHYaHWW aBapUMHOIO LIMKNA C BbIAEPXKKOW UM 6e3 BblAepKKA BpeMeHU (Mpu 3agaHum obHyne-
Husa TYB LICMA);

- nocne obHyneHua TYB LICTA.

4.24.3 B HM30BOM YyCTPOWCTBE [OMKeH OblTb obecrnedeH aBTOMaTUYECKWIA nepeBog M3 aBTOHOMHOIO
pexuMa B pexum pabotel non ynpasneHuem MTK BY (nanee — pexum A3[l), B TOM 4Yucne B CRneayoLimx
cny4asx:

a) B pe3epBUpOBaHHbIX ycTpoiicTeax JIAMHY ons kaxgoro ycTpoicTea:

1) npu nogkntodeHnn ogHoro 13 kaHanoe MMO K yCTpoRCTBY M NepBOro nony4veHus obHOBNEHHBIX
no3nposok unn Tabnuuel YB LICTIA,

2) nocne nepesarpysku yCTPOMCTBa WU NEPBOro Nomny4eHs OGHOBMNEHHbIX 4O3MPOBOK MK Tabnuubl
YB UCNA,

3) nNpW BOCCTaHOBMNEHWMW NOMNy4YeHns [o3npoBok unu tabnuubl YB LICMA yctpoicteom ot MTK BY
rnocre npeaLlecTBYOLLEN 3aJepXK1 Ha BpemMsa Bonblle 3aaHHOro MHTepBana BpemMeHu OXUaaHus ob-
HOBIMEHWUS UNK BpeMeH BNOKMPOBKK;

6) B aybnupoBaHHeix ycTponcTeax NIAIMHY npu coBmecTHol paboTe yCTPONCTB!

1) npu nogkntoYeHnn ogHoro us kaHanoe MMO k ogHOMY N ABYM YCTPOMCTBaM 1 NEpPBOro Nosny-
YyeHusa A03UpoBoK unu Tabnuusl YB LICTA,

2) nocne nepesarpy3skn 04HOTO M3 YCTPOWCTB U NepBOro Nony4eHns o6HOBMEHHbIX A03MPOBOK UMK
Tabnuuel YB LICIMA ogHuMm unv AByMs yCTPOWCTBAMM,

3) Npy BOCCTAHOBMNEHWW NONYyYeHUs OOHOBNEHHbIX 03UPOBOK N Tabnuuel YB LICTIA ogHum unu
aByms yctpoincteamun ot MTK BY nocne npefliecTByOLWEed 3a0epxKku Ha Bpems Gonblie 3a4aHHOoro
MHTepBana oXxuaaHnsa 0bHOBNEHWA UMK BpeMeHW BroKMPOBKU.

4.24 .4 B HM30BOM YyCTPOMCTBE AOMKeH ObITb obecneveH NnpuemM cneayiowmux komaHg ot MNTK BY:

- KOMaHAbl nepefayv O03UMPOoBOK Unu Tabnuusl ¥YB LICTA;

- KOMaHfbl NEPEKNOYEHUSA B aBTOHOMHbIA PEXUM;

- KOMaHAgbl nepekniodeHns B pexxum A3[;

- KOMaHAbl KOPPEKTUPOBKA BPEMEHMU;

- KOMaHAbl 3arnpoca TeKyLlero BpeMeHu.

4.24.5 HusoBoe ycTpoiCTBO A0MKHO obecnedvBaTte nepegady B MNTK BY OTBETOB Ha nepeyncrieHHbie
B 4.24.4 KOMaHZbl ¥ CriegyloLLen cnopagnyeckon U nepuogmyeckon nHpopmaumm (B ToM Yucne ob aBapuii-
HbIX CODLITMAX):

- Mpu3Haka aBTOMaTM4YeCKOro nepexona B aBTOHOMHBIA PEXKUM;

- MpU3HaKa aBTOMaTUYeCcKoro nepexona B pexum A3L;

- nepesarpyska (nepesanyck) moboro U3 ycTponcTB;

- nosiBfieHMe/npekpaLleHne HemcnpaBHoOCTM NOOro 13 yCTPOWNCTB;

- nosiBneHve/npekpalleHne pasnuyna 3HadeHnin CPC B gybnmpoBaHHbix ycTporcTeax NTAMHY npu ux
coBMecTHoM paborTe;

- yBeOoOMMeHWe o0 3adouKcnpoBaHHbIx curHanax MNMoOp B yCcTponcTBE;

- yBeOOMMEeHMWe O BblAaHHbIX YCTPOUCTBOM KoMaHgax [A.

4.24 .6 H13oBOe yCTPOMCTBO AOMKHO obecnevmBaTh aBTOMaTUYECKYH0 Nepefadvy aBapuiiHbIX COObITUN B
MTK BY B BMAe yBegoMneHus o 3adukcupoBaHHoM(bix) curHane(ax) MOp v BelgaHHbIX KomaHgax MA Hesa-
MeOMTelTbHO Noce 3aBepLUeHns aBapuinHOro LMKna.

4.24.7 Hn3oBoe yCcTPOWCTBO Nocrne nonyveHuns 0bHOBNEHHLIX 03MPOBOK unv Tabnuusl YB LICTA nomx-
HO obecneunBaTth 3ameHy cTapoi Tabnuuebl unm 1o3MpoBok YB Ha o6HoBneHHbIe He Bonee yem 3a 20 mc.

4.24.8 B HM30BbIX ycTponcTeax Habop (cTek) MHhopMaLMOHHBLIX MPOTOKOIOB, HA KOTOPbLIX AOMKEH BbITh
nocTpoeH obmMeH gaHHbiMK ¢ MTK BY, gomkeH BKNo4aTh B cebs:

- MPOTOKOSbl KaHanbHOTo ypoBHA — Ethernet;

- MPOTOKOI CeTeBOro yposHsa — IP;
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- MpOTOKOMbI TpaHcnopTHoro ypoBHa — UDP, TCP;

- MPOTOKOMbI NPUKNaAHOMO YPOBHS.

4.24.9 B HM30BbIX YCTPOWCTBaXxX Ansa uHgopmaunoHHoro obmeHa ¢ MNMTK BY gomkHbl ObITe Ha3Ha4YeHbI
chukcupoeaHHble |IP-agpeca.

4.25 TpeboBaHuA K nornke pabotel ycTpoinctea JIAIMHY npu aBapMitHOM BO3MyLLeHUMN

4.25.1 YcrpowcTeo JIAMHY gomkHo obecnednBaTh BO3MOXHOCTL 3amnycka aBapunHOro LMKna:

- npu dukcauumm curHana MNMOp B ycTponcTtee JIATIHY;

- MOCTYNNEHWW CUTHana o Nycke aBapuiHOro UMkrna ot gpyroro ycrpouctea JIAMNHY npu coBmecTHoW
paboTe oybnuvpoBaHHbIX ycTpoicTs JTAMHY.

4.25.2 Yctpoicteo JTAMHY pomkHo obecneymBaTb BO3MOXKHOCTL BbIMOMHEHWS aBapWUIAHOrO LuWKna go
Tex nop, noka npogornKaeTcs:

- WHTepBan OgHOBPEMEHHOCTU;

- Bblga4ya komaHabl A 3agaHHOA ONUTENBHOCTY.

4.25.3 YctpowcTeo JIAMHY gomkHo obecnevnBaTh AebnokMpoBKy Beigayu komaHg MA npu pukcayumm B
aBapuiHOM UMKNe nepeoro curHana Mnop.

4.25.4 Yctpoicteo NNAMHY He gomxkHo npu dumkcaumm curHana MNOp oBbHynATL B MOMHOM 00beme Bbli-
BpaHHble no3nposkn YB B TYB NAMHY.

4.25.5 Yetpoicteo JIAMNHY nomkHo obecne4ynBaTbh BO3MOXKHOCTL NOCHE 3aBEPLUEHUs aBapUinHOroO LMKIa
1 00 Bbibopa HoBbIX 403MPOBOK YB Ansa nocneasapuiniHOM cxembl [Ha Bpems B AuManasoHe oT 3 4o 7 ¢ (KOHKpeT-
Hoe BpeMs BblibMpaeTcsa No pesynsrataM pacdeTa peXXuMoB Ansi Bbibopa napaMeTpoB HACTPOMKKU YCTPOWCTBA
JTIAMHY)] 3anomuHaHus goaeapuiHoin TYB JIAMHY ¢ Bo3MOXHOCTLO 0BHyneHua nosupoBok YB ong yactu
MOp wnu dopmupoBaHua BpemeHHon TYB NAMHY ¢ yyetom 1311 (0bopygoBaHus ), oTKNOUMBLLIERCA(rOCS) B
aBapuiHOM LUMKNe, 1 HeoBXoaMMON KOPPEKTUPOBKOWM foaBapUAHbIX NMEPETOKOB B CEYEHNAX.

4.25.6 Yctponcteo JIATNHY pomkHo obecneymBathk Beigady komaHg MNMA B cooteeTctBumn ¢ TYB JIATTHY B
cnydae ngeHtugpukaumm NOp B aBTOHOMHOM pexXuMme.

4.25.7 YHuBepcansHoe ycTponctso NAMHY, paboTaluwee B coctae LICIMA B pexume A3[, 4OMKHO
obecrne4ynBaTb NPUOPUTETHYIO Bbigadvy KomaHa MNA B cooTeeTcTBMM ¢ TYB LICMA B cniyyae ngeHTudgukaumm
MOp B aBapWMAHOM LIUKNE.

4.25.8 YnuBepcanbHoe yctpoicTeo JIAMHY gomkHo obecrnedvBath BO3MOXHOCTb 3afaHWsA MepeyHs
MOp, koTopele npu pabote ycTporictea IIAMHY B coctase LICIMA moryT 6biTe MAeHTUMUMUMPOBaHbI TONBKO B
TYB NAMHY.

4.25.9 B yctpoiictee JIAMHY gomkHo obecneynBaTtbca UCKMKOYEHUe U3 AanbHelwe o6paboTku B aBa-
pUAHOM UMKNe 3acukcupoBaHHoro curHana MOp, ecnu cooTBeTcTBYOWMIA emy MOp B TYB 3abnokupoBaH
(oTKMOYEH).

4.25.10 Yctpoictea JIAMNHY npn coBmecTHOM paboTte gybnupoeaHHbix ycTpoincts JIAMNHY gomnkHel obe-
crneyvBaThb Bblgady:

- MAeHTUYHbIX KoMaHg A 3agaHHON ANUTENBHOCTY B aBapUUHOM LMKNe KaxabiM ycTpoucTeom JIAMHY;

- komaHAa MNA B aBapMiHOM UMKNe TONLKO OAHUM 3adaHHbIM YCTPOWCTBOM MpU NoTepe CBA3M UMW CUH-
XpoHU3aUUK MeXay YCTpoMUCTBaMM;

- komaHA NA B aBapUMAHOM LMKNe TONBKO OOHMM YCTPOWUCTBOM B Cry4Yae HeWCNpaBHOCTW OPYroro.

4.25.11 Ycrpoicteo NNAMHY porxHo obecnedvBatbh hopMUMpoBaHue NpoTokona cpabaTbiBaHns yCTpon-
CTBa Npw aBapuinHoM oTkntodeHun JI3IM, anekTpoceTeBoro Unu reHepupyoLllero obopyaoBaHnsi B KOHTPOMU-
pyemMoMm 3HepropavoHe (ganee — NpPOTOKON aBapwuK) MO OKOHYAHWKM aBapUIAHOMO UWMKNa B COOTBETCTBUW C
TpeboBaHusamu 4.26.4.

4.25.12 YHueepcansHoe yctpovicTteo JIAMHY gomkHo obecnedynBaTt BO3MOXHOCTbL MO OKOHYaHWUM aBa-
PUAHOIO UuMKna:

- oBbHynenuns TYB LICMA,;

- coxpaHenus TYB UCIMA npu ngeHTudukaumm MOp, ons koTopbix He 3agaHo obHynexve B MTK LCIMA
Ha 3afjaHHOe BpeMs;

- BriokMpoBKM nocrnegytollero Boibopa peanu3oBaHHbiXx ¥YB Ha 3agaHHOe BpeMsi C BO3MOXHOCTLI pyu-
HoWM AebnoKMpOoBKK NMorNb3oBaTENEM;

- Bo306HOBNEHUsA BrnokKMpoBKX Bblgaum komaHg [NA B cooTBeTcTBUM ¢ TpeboBaHuem 4.19.3;

- BNoKMPOBKW NpUemMa A03MPoBOK UNK Tabnuubl YB LICTA Ha 3aaaHHbIA Nepuos BpeMeHu.
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4.26 TpeboBaHUA K XPaHEHWIO U COQEPXaHUID NPOTOKONOB aBapun

4.26.1 YctponcTeo JIAMHY gonxHo obecne4vvBaTb XpaHeHWe NPOTOKONOB aBapuii Ha TBEpP4OTEeNbHOM
HakonuTene B 3HEProHe3aBMUCUMON NaMATH.

4.26.2 B yHuBepcaneHom ycTpoinctee JIAMHY 3ape3epBupoBaHHbIi 0O0bEM HaKoMUTENst JOMKEH ObITh
LOCTartoYHbIM ANA XpaHeHWa He meHee 250 NpoTOKONoB aBapui.

4.26.3 B yctpoictee JIAMHY npu npeBbilleHnn MakcuMarnbHOro o0bemMa HakonuTensa HoBble NMPOTOKOMbI
aBapui criefyeT 3anuckiBaTth NOBEPX NPOTOKOMNOB aBapui, MMeLWMX Hanbonee paHHIOW Jarty co3gaHus.

4.26.4 B yctpoicTtee JIATTHY npoTokon aBapui JOMKEH cogepxaTtbh MHGOopMaunio, 4OCTaTO4HY0 AN
NOMHOLIEHHOTo aHanuaa cpabaTbiBaHWs YCTPOMCTBA, B TOM YMCne ocuyunnorpaMmmMbl NpuHATLIX [Op 1 Bbigax-
HbiX koMaHg MA, cpaboTtaHHbix cTyneHein KMP nnn dhakTmyeckoro sHa4eHWsi NepeToKOB akTMBHOW MOLHOCTH
B ceveHmax(u).

4.26.5 B yctpoicTtee JIAMHY gomkHa ObITe NpegycMOTpeHa BO3MOXHOCTb 3KCNopTa OcUMnnorpaMm B
ycTaHoBrneHHoM ¢popmarte (cMm. [11]) ¢ ydetom Tpebosanuin TOCT P 58601 B yacTtu TpeboBaHuni:

- K HaMMEeHOBaHMWI hainoB OCUMINOrpamMmM aBapWiHbIX COBBITUR;

- HaVMMEeHOBaHMWI aHAMNOrOBbIX U ANCKPETHbIX CUTHANOB B pannax oCLuUnnorpaMm aBapuinHbIX cobbiTni;

- tpainy 3aronoBka (Mcknioyaa TpeboBaHMe 0 BKMKYEHUN B rain NepeyHs QUCKPETHbIX CUTHanoB, 13-
MEHSIBLUMX CBOE COCTOSIHME 3a BpeMs aBapUMHOIo pexumMa sanucu);

- haitny nHdopmauuu;

- thanny koHdUrypaumu.

4.26.6 B yctpoinctse JIATHY pgomkHo BbITe NpeaycMOTPEHO COXPAHEHKWE B NaMATU NPOTOKONIOB aBapuil
npwv nponagaHnn UnKu NNaBHOM CHMXEHWU MMTaHWA YCTPONCTBA.

4.27 Tpe6oBaHUA K CUTHaANM3aLum

4.27 1 YctpoicTteo NAMHY pomkHo obecnevmBaTe BO3MOXKHOCTE (QOPMMPOBaHMA Cregytowen curHa-
nusauuu:

- paboTa Unu HeUCNpaBHOCTL YCTPONCTRA,

- nepesarpyska yCTpPOWCTBa;

- HegocToBepHoe 3HadveHne CPC;

- BnokupoBKa BbLIDOpa CXeM UIu nepexoq Ha 3apaHee 3agaHHoe 3HadeHne COC;

- 3HaveHue CPC, 3agaHHOe Nonb3oBaTenem BpyYHYIO;

- HEJOCTOBEPHOCTL 3amMepa aKTUBHON MOLLHOCTH;

- pacuyeT NepeToka MOLLHOCTU B ceveHuKn(sax) 3abrnokupoBaH nnm 3allyHTUPOBaH;

- cpabaTbiBaHMe yCTpoWCTBa.

4.27.2 YHuBepcancHoe ycTpoicteo JTAMHY gononHutensHo JomkHO obecnevyvBaTb BO3MOXHOCTL hop-
MUPOBaHWSA cneayoLlen curHannsaunm:

- HeucnpaBHOCTb KaHanoB MMO wunun MTK BY;

- pexum A3[;

- aBTOHOMHbIA pexumMm paboThbl;

- 3Ha4YeHue aKTUBHOW MOLLHOCTKM 3a4aH0 NOoMNb30BaTeNeM BPYYHYH.

4.27.3 [ybnuposaHHblie ycTtpoicTBa JIAMHY OononHuTenbHO OOMKHbI obecneqmBaTb BO3MOKHOCTb
hopMUpPOBaHUA CriefyoLLen CUrHanmaayum:

- OTCYTCTBME CMHXPOHWU3ALUKM C APYTMM YCTPOUCTBOM;

- pasnu4yue 3HadeHun COC B ycTponcTBax;

- pasnu4ue curHanoe NMNOp B ycTpolcTBax.

4.28 Tpe6oBaHUA K perucTpaumm n xpaHeHnro MHOpPMaL UM O OUCKPETHbIX COBbLITUAX

4.28.1 Yctpoicteo NTAMHY pgomkHo obecnedymBaTth pernctTpauunio MHpopMaL v 0 AUCKPETHbIX COBbITUAX
B XKypHane cobbITuiA.

4.28.2 Yctpoicteo JIAMHY pomkHo obecneuyvBathe XpaHeHWe UH(OpMauuu B XypHane coObiTUi Ha
TBEPAOTENLHOM HaKoNuUTene B 3HeproHe3aBUCMMON NaMATK.

4.28.3 B yHuBepcancHoM ycTtpoictee JTAMHY ans 3anucy cobbiTuin 3ape3epBuUpoBaHHbIl 06beM Ha-
KOnUTens JorkeH ObiTh A0CTaTO4HbIM ANA XpaHeHua He MeHee 120 000 cobbIiTui.
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4.28.4 B yctponctee JIATTHY npu npeBbIlLEHM MakCUManbHOro obbema HakonuTens HoBblie cobbIThA
crnepyeT 3anvcbiBaTh NOBEPX COOLITUIA, MMEKLLMX Hanbonee paHHIOK aaTy 3anuncu.

4.28.5 Yctpowncteo JIAMHY gomkHo obecneunBaTe OOCTYMHOCTE MHOPMALUMK B XXypHane cobbITUi B
pexxuMe NMpocMoTpa Npu Nepesarpyake (nepesanycke).

4.28.6 YctpoucTteo JIAMHY gomkHo obecneunBaTh COXpaHeHWe B MaMATW JaHHbIX perucrTpauum (KypHa-
0B cOObITUIA) NpW NpONagaHni UK NAaBHOM CHUXEHWUW NUTaHUs YCTPOUCTBA.

4.29 TpeGoBaHWA K KOHTPOMIO U ynpaBreHuto ycTponcteom JIAMHY

4.29.1 Kontponb v ynpaenexve yctpouctsom JIAMHY gorxHbl npegycmartpusaTtbea nocpeacrsom APM
no AByM UMdpoBbIM KaHanam ceasu cetn Ethernet (ocHoBHOMY MK pesepBHOMY) C MCNOMNB30BaHNEM MPOTO-
kona TCP/IP v opraHu3aunen asyx |P-agpecoB Ha kaxgom koHTponnepe JIAMNHY gna nogkntodeHus APM w
nocpeacTBOM MEeCTHOro ynpasneHus ycTponctasom JIATHY (nanee — mMecTHOe ynpaBneHue).

4.29.2 KoHTponb 1 ynpaBneHne asTOHOMHbIM ycTpoicTBoM JTIAMNHY gonyckaetca npegycmaTpuBaTh no-
CPEeACTBOM MECTHOro ynpaeneHus 1 nepeHocHoro MK no yndposomy Bxony Ethernet unu USB.

4.30 Tpe6oBaHUA K 3al4MTe OT HECAHKLMOHUPOBAHHOrO AoCTyna

4.30.1 YctpoicTteo JIAMHY ons 3awmTel OT HECaHKUMOHMPOBAHHOMO AOCTyna AoMKHO obecnevymBatb
WAEHTUDUKALMIO U ayTeHTUMUKaLKUIo Nonb3oBarenein.

4.30.2 B ycTpoiicTtee JIATHY obHoBneHne cucTeMHOro nporpaMMHoro obecnevyeHuns OJOMKHO BbITe o-
CTYMHO TOMLKO B pexume OBHOBNEHWSA Mo CEPBUCHLIM MHTEpPdENcam C MOMOLLLK CNeLlnansHoro nporpam-
MHoro obecnedyeHus.

4.30.3 CepBucHble nHTepdeicsl ycTpoictea JIAMHY He gomkHBl MogknYaThea K NOKANbHOM BblYUC-
NUTENbHON ceTn Bnagenbla obbekTa 3MeKTPo3HepreTMkn, a oU3nYecknini 4OCTYN K HUM AOMmKeH ObiTb orpa-
HUYEH.

4.30.4 lMepekntoyeHue B pexum obHoBneHus yctporctea JIATTHY gomkHO ocylecTBNATLCS NOKaNbHO
nocpeacTBOM YenoBeKo-mMallMHHOMo MHTepdeinca.

4.30.5 B yctpoictee NNATHY gomkHa GbiTe naponbHas 3awuTa, orpaHuyMBearLLas goctyn Kk obHoene-
HWKO CMCTEMHOrO NPOrpaMMHOro obecrneqeHns u K BHECEHWIO N3MEHEHUIA B NapaMeTpbl HACTPOMKK (YCTaBKM)
W anroputMbl PyYHKUWMOHMpOBaHUs yctponcTtea JTATMHY.

4.30.6 B ycTtpoiictee JIAMNHY fomKHbI perMcTpMpoBaTbCsl BCe CODBITUS, CBA3aHHble C CO34aHuem, pe-
OAKTUPOBAaHWEM, yOaneHWeMm Y4YeTHbIX 3anuceil, 0BHOBMEHWEM CUCTEMHOIO M MPUKNAgHOrMO NporpaMMHOro
obecrneveHns, U3MEHEHWEM NapaMeTPOB HACTPOMKN (YCTABOK) M anrOpUTMOB (DYHKLMOHUPOBAHNS.

4.30.7 YctpoincTeo JTATMNHY gomkHo obecneqnBaTe permcTpupoBaHue Bcex cobbITUIN, CBA3aHHbIX C CO3-
OaHveM, pedakTUpoBaHUeM, yoaneHneM y4eTHbIX 3anvMcei (y4eTHble 3annuc 1 naponu nonb3oBaTtenei C yka-
3aHWeM Mo KaKOoW 3anvcu rpynnbel 4ocTyna), 0OHOBIEHWEM CUCTEMHOIO M MPUKNagHOro NnporpaMMHoro obe-
creYyeHusi, \3MeHeHneMm NapameTpoB HAaCTPOWKK (YCTABOK) M anropuTMoB (OYHKLMOHKMpOBaHus, obecnedynsatb
XpaHeHWe ykazaHHOW MHdopMauuyM Ha TBEpPAOTENBHOM HOCUTENE B 3allMLleHHOM Buae (Hanpumep, B BUAE
XeLUMPOBaHHbIX 3anncen).

4.30.8 Yctpowncteom JIAMHY pomkHo npegoTBpallatbCs BbIMOMHEHWME KOMaHA OT MMEHW YYeTHbIX
3anucen, He MMerLWLMX paspeLlleHns Ha X BhiMoMHEeHKe.

4.30.9 Yctponcteo JTAMHY pomkHo obecneymBaTb BO3MOXHOCTb BbINOMHEHWS KOMaHA TOMbKO nocne
WAEHTUUKALUW U ayTeHTUdKUKaL UKW nonb3oBaTtens u B TEYEHWe OrpaHNYeHHoro BpemMeHu.

4.30.10 Ycrtpowncteo JIATIHY gomkHo obecneunBath oTobpaxeHwe MHhopmaunun nocpeacTtBOM MecT-
Horo ynpasneHus 6e3 3anpoca UMEHW WM Naponsa nonb3oBaTens 0T UMEHW 3a0aHHOW B HACTPOMKaX Y4ETHON
3anucu.

4.30.11 YcTtpoicTteo NNTAMHY gomkHo obecnevvBaTth (hUKCaLMIO B XKypHane coObiTUiA (hakToB M3MEHEHNS
WHdopMaLuK o nonb3oBaTene, ¢ ykazaHMeM HamMeHOBaHWsl YMETHOW 3anucuy nvla, ocyLWecTBABLUEro 13-
MEHEeHMS.

4.30.12 Yctponcteo JIATNHY pomxHo obecneuynBaTh BO3MOXHOCTb CO34aHUA rpynn 4OCTyna nonb30Ba-
Tenen, ykazaHHbIX B Tabnuue 1.
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Tabnuua 1— pynnel 4OCTyna nonb3oBaTene 1 COOTBETCTBYOLLME Npaea

Ipynna poctyna* Mpasa

PepakTupoBaHvWe crnuvcka none3oBatenei, obHOBNEHWe BCTPOEHHOTO nporpaMMHoro obecne-
yeHwus yctpoucTea JIAMNHY

3agaHne U n3MeHeHWe UCXOAHbIX AaHHbIX KoHdWrypauum, 3arpyska dannoe KoHpurypauum
Il B ycTpowcTea JIAMHY, npocMoTp U BeIrpy3ka annoB KoHgUrypauuu, KypHanoB cobbiTni 1
NPOTOKOMOB aBapuii

lMpocmoTp KOHUrypaumm, NpocMoTP M CKa4MBaHUE >KYypPHANoB cobBbITMIA M NPOTOKONOB aBa-
puia, a Takke BO3MOXHOCTb pydHOro Beoda 3HaveHui COC, 3amepoB akTMBHOW MOLUHOCTH,
BnokuposaHus/pasbnokmposarua curHanoe MOp, KBUTMPOBAHWA, M3MEHEHWS OnNepaTtuBHOrO
cocTosaHuA ycTpoicTe JIAMNHY (nanee — Bo3gelcTBUsA Ha ynpaBnsemble 00bekThl)

Tonkko NpocMoTp MHGopMauuu, 6e3 BO3MOXHOCTU OCYLLECTBNEHMA BO3AEUCTBUI Ha ynpae-
\Y nsemMble 06beKThl (NMPOCMOTP (halnoB KoHUrypaumu, NpocMoTP M CKaYyMBaHWe XypHana co-
BbITWIA, NPOTOKOIOB aBapui)

* [pynnbl 4OCTYMNa MOTYT UMETb HaUMEHOBaHUS.

4.31 TpeboBaHWUA K [OKyMeHTauuu Ha yctpoucteo JIATMHY

4.31.1 JokymeHTauusa Ha yctponcteo JTATHY gomkHa 6biTh B 3NEKTPOHHOM BUAE Ha PYCCKOM A3bIKE.
4.31.2 JokymeHTauusa Ha yctpoiicteo JTAMNHY gomkHa BKkNoYaTh:
a) pyKoBOOCTBO MO 3Kcnnyatauum yctpoinctea JIAMHY, cogepallee:

1) nHgpopmaunio 06 obnacTu NpMMeHeHUs1 YCTPONCTBa,

2) BepcuK BCTPOEHHOTO NporpammMHoro obecnedveHns yCTponcTea (Mpy HanMynmm — Takke BepCuio
anroputmMa YHKLUOHUPOBAHKWS),

3) onncaHne TEXHUYECKUX NapaMeTpOB (XapakTepucTHK) YCTPONCTBA,

4) hyHKLUMOHANbHO-NOMMYECKNEe CXEMbI M CXEMbl MPOrpaMMUPYyEMOii NOMMKM YCTPOMCTBA C onuca-
HWEeM anropuTMa paboThbl JaHHLIX CXEM,

5) pyKOBOACTBO NoNb3oBaTtens ¢ onucaHnem paboTbl TEXHONOMMYECKMX anropuTMOB, NPOrpaMmMHO-
ro obecneyeHna APM n ocoberHocTel pabotsl ¢ MNTK BY (ons yHMBepcanbHbIX YCTPONCTB),

6) cxembl NOAKMHYEHWA YCTPOWCTBA MO BCEM BXOLAHbLIM WM BbIXOAHBIM LIENsM (3NeKTPOHHbLIA BUA
gomkeH BbiTh B pegakTupyemom copmare);

0) OOKYMeHTauuo Mo TEXHWYECKOMY obcnyxuBaHuio yctporcTea JIAMHY, cogepxalyyto:

1) MHCTPYKUMM MO Hanagke, TEXHUYECKOMY ODCMYKMBaHWIO W 3KCMyaTaunm ycTponcTBa ¢ yKasa-
Huem TpeboBaHWiA NO NEpPUOGUYHOCTK, BUAY 0DCMyXMBaHUS M Heobxogumomy obbeMy npodunakTnye-
ckux paboT no Kaxgomy Buay obcnyKuBaHus,

2) chopmy NpoTOKONa TEXHWYECKOTO OBCMYKMBAHWUSA, YYNTBIBAKOLLYHO NOCNefoBaTeNbLHOCTh U 06b-
emM paboT no TexHn4eckoMy 0BCNyKMBaHMKO YCTPONCTB PEenenHon 3anTbl 1 aBTOMATUKKX, YCTaHOBMNEH-
HbIX AEWACTBYHLWMM 3aKOHCAATENbCTBOM B 00NacT aNIeKTPOIHEPreTUKM 1, Npy HeobxoaumocTw, 4onon-
HUTenNbHblE 06beMBI MPOBEPKM, YCTAaHOBMEHHBIE OpraHM3aunein — narotoButenem yctponctea JTAMHY,

3) MHCTPYKUMIO MO OOHOBNEHWID BCTPOEHHOTO NporpaMMHoro obecnevyeHnsa yCcTponcTBa ¢ Heobxo-
OMMbIM 006BbEMOM NPOBEPOYHbLIX paboT npu 0B6HOBNEHUM NporpamMmMHoOro obecneveHus.

MpumeyaHue — [okymeHTaLMIO NO TEXHUYECKOMY OBCNYXKMBaAHWIO, YKA3aHHYIO B HACTOALLEeM MNyHKTe, AoMy-
CcKaeTcd BKIOYaTh B COCTAB PYKOBOACTBA MO akcnnyatauuu yctporcTtea JIAMHY;

B) METOAUKY pacdeTa 1 Bbibopa napameTpoB HACTPOWKKU (YCTaBOK) U anropuTMOB (OYHKLIMOHWPOBAHNUS
ycTponcTea JIAMHY 3a ucknioyeHnemM napameTpoB HACTPOWKKU (YCTaBOK), KOTOpPbIE ONpefensioTCs Ha OCHOBa-
HUW pacyeToB 3HA4YEHWI OOMNYCTUMbIX NEPETOKOB aKTMBHOW MOLLHOCTM B KOHTPONUPYEMbIX CeYEHUSAX B COOT-
BeTCTBUK ¢ TpeboBaHuaMuU [12];

r) bnaHk ycTaBoK, coAepallluii MepeyYeHb BCEX NapaMeTpOB HAacTPOWKM (YCTaBOK) M anropuTMOB (OyHK-
LWOHUpPOBaHWA, NpedyCMOTPEHHLIX OpraHn3aunein — narotosutenem yctpounctea JIAMHY.

4.32 Tpe6oBaHUs K 3afaHWI0 NapaMeTPoOB HacTpoOWKKU ycTponcTea JIAMHY

4.32.1 Yctponcteo JIATHY B cOBOKYMHOCTW C NpUKNagHbIM NporpaMMHbiM obecnedeHvem, noctaense-
MbIM COBMeCTHO ¢ ycTponcTeom JTAMNHY, gonmxHo obecneunBaTe BO3IMOXHOCTEL 3a34aHUA B 3aBOACKOM BnaHke
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napamMeTpoB HaAcTponkn B popmate XLSX, Bknwo4awLwem B cebs B TOM YMcne cTaHaapTU30BaHHbIe napame-
Tpbl HACTPOWKKM B (hopme BnaHka cTaHgapTM30BaHHbLIX NapaMeTpoB.

4.32.2 3aBoackoi bnaHk napaMeTpoB HACTPOMKM OOIMKEH BKNIOYATL!

- CTaHAapTW30BaHHbIE NapaMeTpbl HACTPoMkKM B hopmMe BrnaHka cTaHOapTU30BaHHLIX NapaMeTpoB;

- BCEe OCTallbHble (MHAMBWAYanNbHbIE) NapaMeTpbl HACTPOMKU, HeobXoauMble ANA PYHKLMOHUPOBaHWSA
yCTpOWUcTBA.

4.32.3 3aBoackoli bnaHk napaMeTpoB HACTPOWKK A0MKeH (opMUPOBaThCA HAa OCHOBe briaHka cTaHgap-
TW30BaHHbLIX NapamMeTpoB NOCPEACTBOM €ro AOMOMHEHWUA HeobXoaAUMbIMKU UHAUBMAYANbHBEIMKM NapaMeTpaMu
B COOTBETCTBUU CO CrieyHLLMMUN NpaBunamu:

- B Tabnuuax (Bknagkax) GnaHka cTaHOapTWM30BaHHLIX NapameTpoB JOMycKaeTcs pacliupeHue, nobas-
neHve nHdopmauuu, kacatwleinca scex Tabnuy, (Bknagok);

- B Tabnuubl (BKNagky) gonyckaeTcs 4o06aBnsaTh rpadbl ¢ AONONHATENBHBIMU MHAMBUAYANbHBIMW Napa-
MeTpamMu Takum o6pasom, 4Tobbl He Hapywanacek hopma brnaHka cTaHOapTU30BaHHbIX NapameTpos;

- ecnv UHAWBUAYarnbHbIE NapaMeTpbl HEBO3MOXHO A06aBWTb B cyllecTByowme Tabnuubl (BKNagku) go-
NMONHUTENbHLIMUK rpadamu, To gonyckaetcs JobaBneHWe HOBbIX Tabnuy, (BKNagok) ¢ MHAUBMAYaIbHbBIMKU Na-
pameTpamu,

- B Tabnuuel (BKNagKy) ¢ obwmMmn napameTpamu gonyckaeTtcsl 4o6aBnaTe CTPOKA ¢ MHANBUAYATbHBIMU
napamMeTpamu Takum obpasom, 4Tobbl He Hapywanack popma bnaHka cTaHAapTU30BaHHbIX NapaMeTpoB.

4.32.4 Ycrpoicteo JIAMHY B COBOKYNMHOCTW C NMpUKNagHLIM MPOrpaMMHbiM obecneveHnem, noctaense-
MbIM COBMECTHO € ycTpoicteom JTAMHY, 4oMKHO MMEeTb BO3MOXXHOCTE MMNOPTA LaHHbIX U3 3aBOACKOrO GnaH-
Ka nMapamMeTpOB HAcCTPOWKW, BKMOYAKLEro drnaHk cTaHaapTM30BaHHEIX NapaMeTpoB, B dhain KoHurypauum
yCTpOWUCTBa.

4.32.5 Ycrpoiicteo JTATNHY B COBOKYNHOCTM C NpUKNaAHbIM NporpamMmMHeIM obecnevyeHnemM, nNocTasns-
eMbIM COBMeCTHO ¢ ycTpoucTeoM JIAMHY, oomKHO MMeTb BO3MOXHOCTbL AKCNOpTa AaHHbIX 13 danna KoHgu-
rypauuv ycTponcTBa B 3aBOLCKOW BnaHk napameTpoB HACTPOWMKMW, BKNIOYAOLWMIA BnaHK cTaH4apTU30BaHHbIX
rnapamMmeTpoB.

4.32.6 ®opma bnaHka cTaHOAPTU30BaHHLIX MApPaMeTpPOB, BKMYaKLWas HauMeHOBaHUs NapaMeTpoR,
npueegeHa B NpunoxeHun A.

MpumedvyaHmnme — bnaHk cTaHOapTM30BaHHbLIX NapameTpoB B dhopmate XLSX npenoctaBnaeTcd CUCTEMHbLIM
OnepaTopom.

4.33 Tpe6oBaHus Kk ycTpomnctiy JIAMIHY ona obecnevyeHna obmeHa
TenemeTpuyeckon nHcgpopmaumm c AL

4.33.1 YctpoicTteo JTAMHY ponxHo obecneynBath BO3MOXHOCTbL aBTOMaTUYECKOW dukcaumnm TenemMe-
TpUYecKon UHopMaL MK Kak HeJOCTOBEPHOW B crneayowmx cry4asx:

- TW nHaxogutcs 3a Npefenamu 3aJaHHbIX TEXHONOMMYECKUX TPaHuLL;

- TenemeTpu4deckas nHdopmaumna noctynuna mu3 L ¢ npuaHakoMm HELOCTOBEPHOCTH;

- TW, nony4yeHHOe No KaHamny CBA3W, HE M3MEHSIETCS B TEYEHME 3a4aHHOTO BPEMEHU HA 33aHHYH Be-
TIUYUHY;

- TC, nony4eHHbIA NO KaHany cBsA3W, He 0OHOBNSAETCA B TeHeHre 3aJaHHOr0 BpEMEHH.

4.33.2 MNpu pukcaumnn TernemeTpuyeckorn MHpopMaumm Kak HegoctoBepHon yctponcTteo JTAMHY gomx-
HO oBecneurBaTh BO3MOXHOCTb (QYHKLMOHUMPOBaHUSA B TEYEHWE 3a[0aHHOIO BPEMEHU C MCMOMNb30BAHUEM MO-
cnegHero npuHAToro u3 [l focToBEpPHOro 3HAYeHUs.

Mpw 3TOM JOMmKHBLI (hopMUpOBaTLCA:

- TC 0 HeAOCTOBEPHOCTM COOTBETCTBYHLLEN TenemMeTpu4eckoin nHpopmMaurmn (OTAENbHO Mo Kaxgomy
T K TC);

- NnpegynpeauTeneHas curHannsaums.

4.33.3 MNpwu oTcyTcTBUM NOCTynneHus B ycTponcteo JIATHY noctoBepHon TenemeTpuyeckoil Hopma-
U1K B TedeHne ykaszaHHoro B 4.33.2 speMmenn yctpoincteo JTAMHY nomkHo obecnedynBaTbs BO3MOXHOCTB!

- nepexoga Ha hyHKUMOHUpOBaHWEe Be3 UCnonb3oBaHUsA TeneMeTpuyYeckon nHgopmauum na AL, MNpu
atom yctporcTteo JIAMHY gomkHo obecnedynBaTbh BOSMOXHOCTb (PYHKLMOHMPOBAHMS C UCNOMb30BaHUEM 3apa-
Hee 3aaHHblX 3Ha4YeHW BMeCTO HEeJOCTOBEPHbLIX 3HAYEHUN TeneMeTpuyeckon nHopMaLnn unu nepexoia
Ha OpYyron anroputMm (PYHKUWOHMPOBAaHWS, B KOTOPOM HE MCMNOMb3yeTcA HeAOoCTOBepHas TeleMeTpudecKkas
MHhopmauns;
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- BnokupoBkM paboTbl anropuTMOB (PYHKLUMOHWPOBAHWUA, UCMOMNb3YIOLWKMX TENEMETPUYECKYO MHpopMa-
uuo n3 AL, sapukcmpoBaHHYO HE4OCTOBEPHOMN.

Mpu 3TOM QOMKHBLI hOPMUPOBATLCA:

- TC 0 Heucnonb3oBaHUKM COOTBETCTBYHOLLEN TeENEMeTpUYecKor MHpopmMaLuKn No NpUYNHeE ee HeLOCTo-
BepHOCTH (000BLLEHHbIN ANA YCTPORCTRA);

- NpegynpeauTenbHas curHanm3auums.

4.33.4 MNMpu dukcaumn HegoctoBepHocTy TC ot ALL:

- MPUOPUTETHBLIM AOMKHO GbITh YNpaeneHue nocpegctsoMm APM unu MecTHoe ynpaBneHue npu nameHe-
HUK 3HadveHusa TC nocpencTeom APM Mnu MecTHOro ynpaeneHus;

- 0O nameHeHus 3HadveHua TC nocpeacteom APM unu mectHoro ynpaeneHus ycTpoicteo NAMHY
JOMKHO obecneuynBaTb BO3MOXHOCTb (DYHKLMOHUPOBAHUS C UCMOMbL30BAaHWEM MOCMEAHEro OOCTOBEPHOro
3Ha4YeHus.

4.33.5 YcTponcteo JTAMNHY gomkHo obecne4ynBaTtbk BO3MOXHOCTb!

- YCTaHOBKM ABYX COEAWHEHW NO ABYM KaHanam gns OGHOBPEMEHHOro NpMemMa U nepeaayun teneMeTpu-
yYecKkon MHdopmaLmu oT AByx cepeepor B [1Ll, obecneumBarolLmnx nepegavy TerneMeTpuydeckon MHopmaLumnm;

- NpueMa OOHOW W TOW Xe TenemeTpuveckon nHdopmauun oT AByX pas3Hbix coeauHeHun ¢ [l ¢ Bos-
MOXHOCTLH 3afaHus NMPUOPUTETHOTO COEAMHEHUS U aBTOMATUYECKUM MepekrYeHMeM Ha MCNonb3oBaHue
OOCTOBEPHON TENEMETPUYECKON MHDOpMaL UK MO HEMPUOPUTETHOMY COEAWHEHWIO NPU BO3HUKHOBEHUN €€ He-
OOCTOBEPHOCTM MO MPUOPUTETHOMY coeguHeHuto. [pu BOCCTaHOBNEHUW OOCTOBEPHOCTM TENeMeTpUYecKon
MHopMaLUK Mo NPUOPUTETHOMY COEAMHEHWUIO OOMKEH OCYLUECTBMATLCA aBTOMaTWUYECKWMA BO3BpaT Ha WC-
nonb3oBaHne TeneMeTpuYeckor MHpopMaLnK ¢ NPUOPUTETHONO coeauHeHmnsa. [omkHa obecneynBaTbCcs BO3-
MOXKHOCTL 3aaHus nepedHen TW, npu BO3HUKHOBEHUW HEJOCTOBEPHOCTU MUHUMYM OLHOTO M3 KOTOPLIX JOMXK-
HO BLIMOMHATLCS MEpPekrioYeHne Ha MCMNonb3oBaHWe TenemeTpudeckor WHopMauuM ¢ HENPUOPUTETHOTO
coeguHeHus. Npu BO3HMKHOBEHWUW HELOCTOBEPHOCTM MUHMMYM ofHoro TW v3 3agaHHOro nepeyHst no oboum
coefguHeHWsIM fofkHa obecnevynBaTbCa BO3MOMKHOCTE MCMOMb30BaHMA 3afaHHbIX OyOnMpYOLWMX 3HAYEHUA
ans Bcex TW 13 3apgaHHoro nepeyHs. [Npyu BO3HUKHOBEHWW BOCCTaHOBNEHWSI JOCTOBEPHOCTH BCcex T u3 3a-
OAHHOTO NepeyvyHs MMHUMYM MO OQHOMY COEeAMHEHUH JOMKHA 0becneymBaTbcsl BO3MOXKHOCTL NMEpPEeKIYeHS
¢ oy6nupyLLMX 3HAYEHUI HA OCHOBHBIE;

- ONpeaensaTh NocTynneHne TenemeTpuyeckon nHdopmauumn s [1L] ¢ kogom KadecTBa «py4YyHON BBOO».
Ans kaxgoro TW v (unun) TC ¢ KoAOM Ka4ecTBa «pydHOM BBOA» AOMKHA ObiTh NpeaycMOTpeHa BO3MOXKHOCTb
HacTpouTbL anroputm obpaboTkn: NMbBo NnpucBanBaTh NPU3HAK HeQOCTOBEPHOCTM Takum TW n (nnu) TC, nubo
He Y4MTbIBaTb KOA KadecTBa «py4HOM BBOA» MpK obpaboTke (cunTaTe AOCTOBEPHLIM).

5 TpeboBaHUA K UCMbITAHUAM YCTPOMUCTB NOKaNbHON aBTOMaTUKU
npenoTBpalleHUsi HapyLLeHUA YCTOMYUBOCTH

5.1 [ina npoeepkn BbinonHeHusa TpeboBaHui k yctporcteam JIAMHY, ycTaHOBNEHHbIX HACTOALLMM CTaH-
0apToMm, crnedyeT NpoBOAUTb UCTbITAHMUS.

5.2 Pe3aynbraTtbl UCMbITAHUA PAcNpPOCTPaHAKTCA Ha KOHKPETHbIA BuA yctpowcTtea JIAMHY (B cooTBeT-
cTBuM € 4.1), TUN (MapKy), KOHKPETHYH BEPCUO anropuTMa yHKLMOHWpoBaHus ycTpoicTea NAMHY, Bepcuto
BCTPOEHHOrO nporpaMmHoro obecnedyeHunsa yctpoictea JAMHY 1 Bepcuio NpyknagHoro nporpaMmMHoro obe-
crnevyeHns, BKMYarwLwero dyHKLUK 3KCnopTa (MMnopTa) napaMeTpoB HAacTPOWKM M3 3aBOACKOro BnaHka, B
TOM YWCne CTaHAapTU30BaHHbIX NapaMeTpoB HACTPOMKA B chopme BnaHka cTaHgapTU30BaHHbIX NapameTpos,
B (13) chainn(a) koHdurypauumu JIAMHY, HenocpeacTBEHHO MPOLUEALLIYIO NMPOBEPKY BbINOMHEHWSA YKa3aHHbIX
TpeboBaHUM.

B cnyuae nameHeHus anroputma yHKLUUMOHUpOBaHUA ycTporcTtea JIAMHY, npolwenwero npoBepky, He-
0bxooMMo NpoBOAUTL MOBTOPHLIE UCTLITAHUA.

Mpy M3meHeHUN BEPCUU BCTPOEHHOTO NporpamMmMHoro obecnedveHus ycrtpoicTtea JTIAMHY, He npuBoas-
LWen K N3MEeHEeHN0 BEPCUK anroputMa yHKUMoHupoBaHus yctponcTtea JIAMNHY, paHee npoweglero ncneita-
HWS, NPOBOAWTL MOBTOPHBIE UCMbITAHUA He TpebyeTcs.

Mpy U3MEHEHMM BEPCMW BCTPOEHHOIO MporpamMmmHoro obecnedeHms yctpornctaa JIAMHY, npusogawen
K U3MEHEHUD BepcuKn anroputMma PyHKUUMoHMpoBaHuga ycTporcTea NTATHY, paHee npoweawero ucnoeitTaHus,
HeobxoQMMo NPOBOAWUTE NMOBTOPHLIE UCMBITAHUS.

[Mpy M3mMeHeHWW BepcuU MPUKNagHoro nporpammHoro obecnedeHus yctponcTtea [1ATMHY, He npuso-
Osen K U3aMeHeHuo yHKLMK akcnopTa (MMnopTa) napamMeTpoB HAaCTPOWKM M3 3aBoAckoro GrnaHka, B TOM
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yucne cTaHgapTU30BaHHbLIX MapamMeTpoB HacTpoWku B ¢hopme BnaHka cTaHgapTWM30BaHHLIX NapamMeTpos,
B (13) chann(a) koHdurypaumum JIAMHY, paHee npolwegwero MCnbITaHWA, MPOBOANTL NMOBTOPHbLIE MCMbITAHWA
He TpebyeTcs.

Mpw M3MeHeHUM BepCUM NPUKNAOHOro nporpammMHoro obecneveHus yctponctea NNAMNHY npueogaLlei K
WM3MEHEHMWI (OYHKLUKM SKCropTa (MMMopTa) NapaMeTpoBR HACTPOWKM U3 3aBOACKOro bnaHka, B TOM YMUCIe CTaH-
4apTW30BaHHbLIX NapamMeTpoB HaCcTPOMKK B (hopme BnaHka cTaH4apTM30BaHHbIX napameTpos, B (U3) dann(a)
koHcurypauunm NAMHY, paHee npowegwero UcnbiTaHWs, HEOBX0OMMO NPOBOANTL MOBTOPHbLIE UCMbITAHUS.

5.3 VcnbitaHusa yctponcTts JIAIMNHY cnegyeTt npoBoguTe B COOTBETCTBUM C METOAMKOW MPOBEAEHUSA UC-
nbiTaHui yctponcTts NTAMHY cornacHo npunoxeHuio b ¢ ncnons3osaHuem MT UK P3A.

5.4 [Ina npoeneHus ucneitaHuia yctpoicts NAMHY opranunzauuns (ucnsitTatensHas nabopatopus, uUc-
NbiTaTeNbHBIA LEHTP), NPOBOAALLAA WUCNLITAHUA (Qanee — OpraHM3aluuWs, OCYLLEeCTBNALWAA UCTLITaHNUS),
OormkHa:

- ObITb OCHaLLlEeHa COOTBETCTBYIOLLEN NPOM3BOACTBEHHO-TEXHUYECKON Ba30i (TEXHWYECKMMWU cpencTBea-
MK), Heobxogumoi(biMu) Ans npoeeneHus ucnbitaduin, NT MK P3A ¢ xapaktepuctukamu, TpebyembiMn 4ns
npoeefeHus ucneitaHuii yctponctse NNAMNHY B cooTBeTCTBUM C NpunoxeHnem b;

- obecneynTb HE3AaBUCUMOCTb M JOCTOBEPHOCTL pPe3ynkTaToB UCMLITAHWUIA, B TOM YNCIEe UCKMHYUTL BMe-
LaTenbCTBO paboOTHMKOB M UHLIX NpeacTaBMTenen nuua, No MHALMaTUBE KOTOPOro NPOBOAATCA UCMLITAHKS, B
X04 UX NpoBefeHus, a TaKkKe BNUAHWE Ha X pesynbsTaThl.

MpumeyaHune — VYkasaHHble B 5.4 TpeboBaHusa ABNAKTCA MMHUManNbLHO HeobxoaumeiMu. B cnydasx, npea-
YCMOTPEHHbIX HOPMaTHMBHLIMMW MPABOBLIMIK aKTamu UK NO pelueHnto npounssogutensa yctpoictea JIAMHY, cobecTBeHHMKa
WM WHOTO 3aKOHHOTO Briagensla obbekTa 3NeKTPO3HEePreTMKM, Ha KOTOPOM MMaHupyeTcs K YyCTaHOBKE (YCTAHOBMEHO)
ycTponcTeo JIAMHY, unn nHoro nuua, 3amHTepecoBaHHOIo B NPOBEAEHUM UCMbITAaHWIA (danee — Bnagenel yCTpoucTea),
K OpraHu3auuy, OCYLUECTBMSALWEN UCNbITAHWSA, MOMYT NpedbABNATLCH A0NOMNHUTENbHbIE TpeBoBaHWA, yCTaHOBMNEHHLIE
HOPMAaTUBHBIMY NMPaBOBLIMKW aKTaMmu UMK BraaensLUeM yCTPOoWCcTBa COOTBETCTBEHHO.

5.5 WicnbiTanusa cnedyeT NpoBOAWTL NO NporpaMme, pa3paboTaHHOM B COOTBETCTBUM C MpunoxeHuem b.
Mporpamma ncneiTaHWiA AOMMKHA y4WTeIBaTe BUA ycTporicTBa JTAMNHY (cornacHo 4.1).

5.6 [lna npoBefeHus ncnbliTaHWiA Bnagenslem yctpoictea JIAMHY gomkHel 6biTe NpeAcTaBneHsl cne-
aytoluine JOKYMEHTbI M MHOpMaLms:

- PYKOBOAOCTBO (MHCTPYKLUMA) no akcnnyatauyuu yctponctea JTATHY, Bknovatowee(as) TexHUYecKoe
onucaHue ¢ obasaTtenbHbIM ykaszaHueM Buaa, Tuna ycrponctea JIAMHY;

- (pyHKUMOHanNbHO-Noruveckne cxembl ycrtponctesa NAIMNHY ¢ onucaHuem anropuTMoOB YCTPOWCTBA, a
TaKKe MHCTPYKLUWS MO MOHTaXy, HACTPOWKe W BBOAY B 3KcnnyaTtauunio yctponctea JIAMHY;

- HOMep BepcuM anroputma yHKUMOHUpoBaHus yctporcTea JIAMHY, Homep Bepcuy BCTPOEHHOIO Mpo-
rpamMmHoro obecneyennsa yctponcTea JIAMNIHY 1 HoMep BepcMy NMpUKNagHOro nporpaMmmHoro obecneveHus,
npuMeHaemMelx B ucneityemom yctpouctse JIAMHY, n kpaTkoe onucaHue anroputMma yHKLMOHWPOBAaHUSA
yctponctea JIATNHY;

- MapamMeTpbl HacTponky ycTpoicTtea JIAMHY ana npoBegeHWa ucnbiTaHWid, a Takke oboOCHOBaHWE KX
BbIDOpa.

5.7 Ona npoeedeHnsa WCMbITaHWA Bnagenel yCTPOWCTBA NepefaeT opraHusauyu, OCyLluecTBNAKLWeN
uenelTaHus, asa yctpowctea JIAMNHY (npw ucneiTaHun pesepBupoBaHHoro yctpouctea JIAMNHY gonyckaetcs
nepegasaTh MWLy, OCYLLECTBNAIWEMY UCMbITAHUA, OOHO YCTPOWCTBO) M COrMacoBbLIBAET CXEMbl UX NOAKIHO-
yeHus k NT UK P3A, napameTtpbl HacTponku ycTponcTsa JIAMHY.

5.8 OpraHu3auusa, ocyLeCcTBAAOLWAA UCMNLITAHUSA, NPOBOAUT UX B COOTBETCTBUM C 3TanaMu NoOAroTOBKM
W NpoBefeHusa ucnbiTaHui yetpoicts NNAMHY cornacHo B.2.

5.9 PesynkTaThl UCNBITAHUA OOPMIIAKT NPOTOKONOM. [poTOKON UCMBITAHUA OOMKEH DbITh NognucaH
BCEMW YyYaCTHMKaMW UCMbITAHWA W YTBEPHAEH YMNOMHOMOYEHHbBIM JOMKHOCTHBLIM FMLOM OpraHM3aunn, ocy-
LWEeCTBAALWEN UCMbITAHUS.

[MpoTokon UcnblITaHWW JOMKEH COAepXaTh cneaylowy nHopmMayuio:

- HaMMeHOBaHWe W ajpec Npov3BOAUTENS WM Bnagensua (ecnv Bnagenel He SIBNAETCA NPOU3BOAUTE-
nem) yCTpoWCTBa;

- HauMeHoBaHWe N agpec opraHusauuun, NPOBOAUBLLEN UCMBITAHUS,;

- HOMep W JaTy NpoTOoKOmNa MCNbITaHWWA, HYMEepaLMi0 KaXOoW CTpaHWuubl NpoTokona, a Takke obliee
KONMMYEeCTBO CTpaHuL;

- paty (nepuog) NpoBeaeHUsa UCNbITAHWN;

- MEeCTO NpoBedeHUsa UCMbITaHWU;
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- nepeyeHb Nuu, NPUHABLLMX Y4acTue B UCTbITaHUAX;

- CCbIIKY Ha HACTOALWWI CTAHOapT, HA COOTBETCTBME KOTOPOMY NpoBefeHbl UCNbITaHWUs;

- nporpamMmy MCrnbITaHUR;

- onucaHue ucneiTyemoro yctpoictea NAMHY (Bua, TMn, HoMep Bepcun anroputMma yHKLUMOHUPOBa-
HWS1, HOMEep BEPCUU BCTPOEHHOTO NporpaMmMHoro obecnevyeHns U HOMep BEPCUKU NPUKNAZHOro NporpaMmMHOro
obecnedyeHns, anropmtMa (yHKLMOHMPOBAHWUS WM €ro ONUCAHUS C YHETOM BHECEHHbIX NPW NPOBELEHUM UCMbI-
TaHW N3IMEHEHWNIA);

- onucaHue TeCTOBOW CXEMbl;

- NMapameTpbl HacTpolku (ycTaekn) yctporctea NAMNHY ¢ obocHoBaHWeM nx Beibopa, NpeacTaBneHHble
BnagenbLem YyCTPONCTBA UMK YNOMHOMOYEHHbBIM UM NULIOM;

- napametpbl MNT WK P3A (Tun, mogens, 3aBoackor HoMep);

- pesynbTaTbl NPOBEAEHHbIX WCMbITAHWIA, COAepallne matepuansl (Ocuunnorpammbl, oTpaawlime
BCE BXOAHbIE W BbIXOAHbLIE aHAMOrOBbIE M OUCKPETHbIE CUTHambl, a Takke MHpopMaunio 0 BHYTPEHHMUX Bbl-
YUCINAEMbIX MEPEMEHHbBIX U CUrHanax, NoKasaHus PerucTpupyoLwmMx npnbopos, xypHans! cpabaTeiBaHui Uc-
neiTyemoro yctpoictea JIAMHY v 1. n.), gocTaTtovHble ONs OLEHKW NPaBUNBHOCTU (PYHKLUMOHUPOBaHUWSA UCbI-
Tyemoro ycTtpoucTtea JIATTHY B kaxaom M3 npoBeAeHHbIX ONBITOB;

- CKOpPpeKTUpOBaHHbIE NapameTpbl HacTpolku ycTponcTea JIAMHY (ecnu Takve napameTpbl BbINK U3-
MEHEHBI MO CPaBHEHWID C NMepPBOHaYanbHO BbIDpaHHLIMW NapaMeTpaMmu HacTPoOKN) ¢ NpunoXxkeHneMm o6ocHo-
BaHWUA KOPPEKTUPOBKMU;

- OUeHKy npaBunbHOCTU OYHKUMOHMpoBaHKA ycTponctea JIAIMNHY B kawaom n3 npoBedeHHbIX OMNbITOB U
BbIBOOLI O COOTBETCTBUM UITM HECOOTBETCTBUM MPOBEPSIEMbIX NAapaMeTpoB, XapakTepucTuk yctpoinctea JIAMNHY
XapakTepucTUKam HacTosILero cTaHgapTta, B TOM YAcne OTAeNBHO Mo KaxaoMy NpoBepaemMoMy napameTtpy.

5.10 YctponcTteo JIAMHY cunTaT npowedliuMm UCNLITAHUSA, ecrii No pe3ynsTataM OLEeHKW MpaBuib-
HOCTK hyHKUuMoHMpoBaHua yctponctea JAIMHY B kaxaom u3 npoBegeHHbIX ONbITOB CAenaH BbiBOA4 O COOT-
BETCTBMWN BCEX MPOBEpPsieMbIX NMapameTpoB, XxapakTepucTuk yctpoinctea JIAMHY tpeboBaHusiM HacTosALero
cTaHpapTa.

5.11 NHdopmaumsa o pesynsTatax UCMbITaHWA C yKasaHMeM HauMeHOoBaHus, Buaa yctporncTea JTIAMHY,
ero Tvna (Mapku), HoMmepa BepCcUKM anropuTMa yHKLNOHUPOBAHUSA, HOMEpP BEPCUKN BCTPOEHHOMO NPOrpamMMHO-
ro obecneyeHus 1 HOMep BepCcUKU NPUKNAAHOro NporpaMmHoro obecneveHus yctponcTtea J1AIMHY, B oTHowe-
HWW KOTOPOW NPOBOAWITUCE UCMbITAHUA (fanee — MHOpPMaUUs O pesynbTaTax UCTbITaHWIA), U C MPUITOXKEHN-
€M KOMWW NPOTOKOMa UCMbITaHUIA AoMmkHa ObiTe HaNpaBneHa BnafenbLeM yCTPorUCTBa (YNONHOMOYEHHBIM UM
nuuoM) cybbekTy onepaTtMBHO-OUCNETYEPCKOrO YNpaBieHus B 3NEeKTPOIHEPreTHKe.

WMHdopmauma o peaynsratax WUCMNbITAHWMA (MPOTOKON WCMBITAHWIA) OOMKHA XPaHWTLCHA y Bragenbua
ycTpoicTBa.

Ecnu ncneiTaHus npoBogunuce No MHUUMaTMBe npoussoguTens yctpoictaa JIATHY, nHdopmaums o
pesyrnbratax UcnbiTaHui (MPOTOKOM MUCMbLITAHWIA) OIMKHA NPeaoCTaBNATLECA CyDbeKTaM 3MeKTpOIHepreTUKM 1
noTpebuTensamM a1eKTPUYeCKon 3Heprum, Bragerolnm Ha npase cobCTBEHHOCTH MM MHOM 3aKOHHOM OCHOBa-
HWW 0ObEKTaMM MO MPON3BOACTBY 3MEKTPUHECKOW aHeprum, 0bbeKkTaMu 3NeKTPOCeTEBOro X03ainCcTBa U (Mnn)
3HEepronpUHUMaKLLMMKU YCTAHOBKaMW, BXOAALWMMK B COCTAB 3MNeKTPO3IHepreTU4eckon CUCTEMbl UIKA NPUCO-
eoVHAEeMbIMU K HEel, Npy NPpOBEAEeHUM 3aKynoYHbIX nNpoueayp Ans nogTBepxaeHus COOTBEeTCTBUSA YCTPOUCTB
TpeboBaHUAM HacToALLErO CTaHAapTAa.

WHdopmaums o pesynbratax UCNbITaHWA, NoMy4YeHHas cybbeKToM onepaTtmBHO-AUCNETHEPCKOro ynpas-
MeHWs B 3NeKTPO3HEepreTnke, OMKHA CUCTeMaTU3MpoBaThCs U pazMeLlaTbcs Ha ouumansHoOM canTte cybb-
eKTa onepaTVBHO-AMCNETYePCKOro ynpasneHus B 3NeKTposHepreTuke Winn MHOM obLLenocTynHOM pecypce B
cetn NHTepHeT.

5.12 B npoTokone ucneiTaHuiA He A0NyCcKaeTca NoMeLLaTh pekoMeH4aumny u COBEThI NO YCTPAHEHUIO He-
JOCTaTKOB UMW COBEPLUEHCTBOBAHUIO UCMbITAHHOrO yctponcTtea JNIAMHY u (unu) anroputMa ero hyHKLUUOHK-
poBaHus. Cogepxallmecs B NPOTOKOME UCMbITaHWIA BbIBOALI O COOTBETCTBUM UM HECOOTBETCTBUKN NPOBEpsi-
eMbix napameTtpoB ycTponcTs JIAMHY TpeboBaHMAM HacTosILero ctaHgapTa AOMKHbI HOCUTL Be3yCrnoBHBLIN,
KOHCTaTUpyloLWWI xapakTep. He gonyckaeTcs BKITHOYEHME B NMPOTOKON UCMbITAHWA BbIBOLOB O COOTBETCTBUN
napameTpoB ucnsiTaHHoro yctporctea JIAMHY u (unw) anroputma ero dyHKUWMOHUPOBaHWUA TpeboraHMaM
HacTosILero cTaHgapTa B cocnaraTenbHOM HaKNOHEeHWW UNu npy yCnoBuKW peanun3auuu onpegeneHHbIX Mep.
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MpumevyaHns

1 3apano cnoxHbix MOcn: 1.

2 MNpaBuna 3anonHeHua Tabnuubl A.7:

a) rpacpel «HanmeHoBaHue (none HeobsasaTensHoe OnA koHBepTauuu)», «Homep MOp (Mnu obosHadeHue)», «Homep MNOp B npoTtokone obmeHa ¢ LICTA»,

«COC paspewatowmnin obpaboTky», «PazpewnTs 3anpet NOp onepatmBHbiM nepcoHanoms», «Mpynna MNOp», « O6Hynsemble rpynnel [MOp npu 3aBepLlUeEHMN MHTEpBana

ogHoBpeMeHHocTUY, «Brnoknpyemele rpynnbl MOp no coctosHuio COCx, «Mepuop GrokuporaHus» n «MoeHTudmunposats Tonsko B TYB JIAMHY» 3anonHsioT aHa-

NOrMYHO OOHOMMEHHBIM rpacham Tabnuuel A.6;

6) B rpadpe «[MpocTele MOp, cocTaBnsoLINe CNoXHbIA MOp» yKkaabiBakoT HoMepa npocTeix MNOpn, Bxoaawmx B MOcn;

B) B rpade «HTepBan ogHOBPEMEHHOCTM» YKa3blBalOT 3HAYEHWUA UHTEpBana OgHOBPEMEHHOCTK, eCl 3TOT NapaMeTp 3afaeTcsa oTAenbHo Ans Kaxaoro MNOcn.
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MpunoxeHune b
(obsAzaTensHoe)

MeToauka nposeaeHuUs UCNbITAaHUNA YCTpOﬁCTB noKanbHOW aBTOMaTUKK npegoTeBpaLlleHnA
HapylweHuA yCTOﬁ‘-IMBOCTH

B.1 O6nactb npuMeHeHUA

MeToauky npoBedeHust UCNbITaHUIA YCTPOWCTB NOKaNeHOW aBTOMaTWMKW NPefoTBpalleHns HapyLleHUs YyCTOWYMBO-
CTW criegyeT NpUMEHSTL Npy NpoBeAeHur ucneitaHui yctpoicts JIAMHY ana npoBepkn Ha cooTBeTcTBME TpeboBaHWAM
HacTosLWero ctaHaapTa.

B.2 3tanbl NoAroToBKKU M NpoeeneHuA UCNbITaHUWA ycTporcTs JTATMNHY

B.2.1 Ncnbitanna yetpoiacts JTAMNHY cneayeT npoBoanTh ¢ ucnone3oraHuem MT MK P3A.
B.2.2 McnbiTaHna gomkHel cogepkatb creayowmne atans;

- nogrotoeka MNT WK P3A;

- cbopka cxembl UCMbITAHWUI;

npoeegeHne VUCMbITaHWiA;

- aHanWa pesynsTaToB UCTLITaHWNA.

B.3 TpeboBanua k NMT UK P3A

B5.3.1 B MNT MK P3A gomkHbl 66iTb NpegyCcMOTPEHbI:
a) reHepatop He MeHee 20 guckpeTHbIX curHanoB MOp u He MeHee ABYX UM(pPOBLIX curHanoe NOp ¢ ucnons3osa-
Huem npotokona GOOSE M3K 61850;
6) reHepaTtop He meHee 10 guckpeTHbix COC N3 (obopynosaHua);
B) reHepaTop He MeHee [1BYX aHaroroBblX CUrHanoB NOCTOsIHHOMO Toka (4—20 MA);
) UICTOMHWKM criegyrowmnx uudpoeblx sHavdeHuin COC J131 (obopygoBanua) no cetn Ethernet (anektpuyeckon unm
ONTHUYECKON):
1) He meHee 25, c ucnonb3oBaHvem npotokona MOK-104;
2) He MeHee WecTK, ¢ ncnone3oBaHvem nportokona GOOSE M3K 61850;
A) NCTOYHMK He MeHee [BYX 3aMepOB aKTMBHOM MOLWHOCTK no npoTtokony Modbus/RTU;
€) NICTOYHWK CrieayoLwmnx LM poBbIX 3Ha4eHK A 3aMepoB akTMBHOM MOLWHOCTK No ceTu Ethernet (anekTpuyeckon unu
ONTUYECKON):
1) He meHee 12, ¢ ucnonb3oBaHrem npotokona MIK-104,
2) He MeHee OByX, C ucnonb3oBaHveM npotokona MMS M3K 61850;
)K) HE MeHee OBYX MCTOYHUKOB NocToAHHOro Hanpsxenna 220 B (onepaTuBHLIN TOK);
1) HE MEHEE [BYX PEryNMpyeMbIX UCTOYHUKOB NEpeMeHHoro Toka B avanasoHe ot 0 oo 10 A;
K) HE MeHee YeThIpex perynupyemMblX MICTOYHMKOB NepemMeHHOro HanpsxeHnsa B guanasoHe ot 0 go 200 B;
n) N3MEepUTENbHLIE NPUOOPbLI: aMNePMETPLI, BONETMETPLI M BaTTMETPbI MEPEMEHHOIO TOKa MPOMBILLUIIEHHOW YacTo-
Tbl KNnacca TodHocTr 0,5;
M) CEPBEpP TOYHOIO BPEMEHW;
H) CMrHanbHble NaMnbl, peocTaTtsl U T. M.
B.3.2 NT MK P3A ponkeH no3sonsTh:
- BOCMpou3BoAuTL curHarsl MOp ANUTenLHOCTEI0 B AnanasoHe oT 5 ao 20 Mmc;
- BOCNPOW3BOAUTL AnuTenbHble CPC;
- BbINOMHATL 06HOBNEHWE UMdpOoBLIX 3Ha4eHnA CPC ¢ 3aaaHHON NepUogUYHOCTLIO;
- BbINOMHATL 0BHOBNEHUE LUMPOBLIX 3aMEPOB aKTUBHOW MOLLHOCTM C 3aAaHHOM NEPUOAUYHOCTLIO;
- BBINOMHATH U3MEeHeHWe LMPOBbLIX 3aMEPOB aKTVBHOW MOLLHOCTM B 334aHHOM AMana3oHe ¢ 3a4aHHON Nepuoany-
HOCTBIO;
- BOCMPOW3BOAWTL AWMCKPETHLIE CUrHamLI ¢ TOYHOCTEI0 3adaHns BpemeHn He Bonee 0,001 c;
- perucTtpupoBath cpabateiBaHmne ycTponcTs [TAMHY npy nomolm cuctemsl UMdppoBoro ocuunnorpacpMpoBaHua ¢
nepvogomM onpoca BXoAHbIX curHanos YacTtoton He Bonee 0,001 c.

B.4 C6opKa cxeMbl UCNbITAHWUA

B5.4.1 O6wue nonoxeHus

B.4.1.1 3agaHHbIi palioH ynpaeneHus (KOHTPONMMPYEMOro aHepropaMoHa) Ons napaMmeTpupoBaHWs YCTPOWCTBaA
TTATHY w1 ero noAcHAWLWAA cxeMa npueegeHsl B 5.4.2.1.

5.4.1.2 Cxema ucnbiTanuii JomkHa BblTe cobpaHa B cooTBeTcTBUM € B.4.2.2.

B5.4.2 MNMoAcHAKLWAaA cXxeMa KOHTPONUPYEMOro 3HepropamoHa U cXxema UcnbITaHUA
B.4.2.1 MNosAcHAKLWaa cxema KOHTPONUPYEMOro 3HepropainoHa npreegeHa Ha pucyHke b.1.
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PucyHok B.1 — lNMoscHAlowas cxema KOHTPONMPYEMOro SHepropalioHa

a) MpuHaTto ycnoeHo, 4to yctporcteo JIATMHY pacnonoxeHo Ha [1C1. B koHTponvpyeMblld 9HEpPropafioH BXOAWUT
BocemMb NMC 1 Bocemb JIAMN 500 kB (0603Ha4eHbl kpacHbiM LBeTom), gage MNC 1 yeTsipe JI3IM 330 kB (0603Ha4eHbl 3ene-
HbIM LiBeToM), BoceMb NC 1 12 13N 220 kB (o6o3Ha4eHbl enTbiMm uBeTom), ASC ¢ aByms aHeprobnokamu no 1000 MBT
Kaxabld ¢ wuHamu 500, 220 kB n AT1 500/220 kB, TP3C 1 I'SC. B Tom uucne MNC1 ¢ wuHamum 500, 220 kB 1 AT3, AT4
500/220 kB, MNC8 ¢ wuHamm 500, 330 n 220 kB, ATI'1 n ATI'3 500/220 kB n ATI'2 330/220 kB, MNMC6 c wuHamu 500, 330 n
220 kB. lNepeTokyM akTMBHON MOLIHOCTA 0BO3HA4YeHb! CBETNO-3eMNeHbIM LUBETOM, 8 HanpaBneHWs NepeToKOB CTpenKaMmu.
Hanpaenenue nepetokoB moLwiHocty no AT1 A3C n AT3, AT4 INC1 B ctopoHy wuH 220 kB.

6) QHeprocuctema 1 (3C1) npegctaenena NC2, MNC3, NC4, MNMC5 500 kB, a Takke MNC2-220 n MNC7-220 kB. B aHepro-
y3en 3C2 sxoaart NMC1, MC8 500 kB, MNMC1-220 n NC8-220 kB, TP3C 1 M3C, a Tarke MNMC3-220 kB — MNCB6-220 kB. 3Hepro-
cuctema 3 (3C3) npencTtaeneHa npunerarwwmmm k AC2 MNC7 500 kB, MNMNC1-330 1 NC2-330 kB. B O3C1 Bxogat ASC n MC6
500 kB. B O3C Bxogat 3C1 n A3C.

B) J13IN n obopygoBaHue koHTponupyemoro aHepropanoHa mogenupytotea B [T MK P3A 3naueHvem cBonx COC
(BKMNIOYEHO/OTKITIOYEHO) W 3aMepamMi aKTMBHOI MOLLHOCTM C YYETOM HanpaBreHns nepeToka.

r) MicxogHele napaMeTpbl HAcTpolkKn ycTporcTea JTATNHY, B Tom Yncne B dhopme BnaHka cTaHOapTU30BaHHLIX rnapa-
METPOB, NPVBELEHbI B NPUNoKeHun B.

B.4.2.2 Cxema ucnbiTaHWin (TeCTOBasa cxXxema) AorkHa BKMw4vaTek ABa ycrtpowctea JIAMHY, MT UK P3A [TUC, UM,
VICTOYHMK HaNpsikeHWUs 1 Toka (aanee — uctodHuk U, 1)] yeTpoiicTBa ynpaBneHusi, KOHTPONs ¥ peructpanm napameTpoB n
cpabaTbiBaHus. lNMpumep TECTOBOIN CXeMbI C y4eTOM Habopa BXOAHbIX U BbIXOOHbLIX CUTHANOB, 3a4aHHbLIX B MPUIOXeHUH B,
npueeaeH Ha pucyHke b.2.
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B.4.2.3 TectoBas cxema BkniovaeT B cebs:

- ucneiTyemoe yctponctso JIAMNHY (oBa ycTpoicTBa), KOTOPOE OOMNOMNHUTENBHO YKOMMNIEKTOBAHO MOAyNeM BBOOA
(npeobpasoBatenem uHTepdercos) UC ansa npuema uameperHuin ot UM Ne 1, UM Ne 2 no npotokony Modbus/RTU no
uHTepdpency RS-485 v Belgaqn usmepeHuin no cetn Ethernet B yctporctea JTAMNHY;

- TnG;

- peructparop (B Ka4ecTse perncTpatopa MOXeT BbiTb NpumeHeH nbor cTaH4apTHBIA MUKPONPOLECCOPHbBIN pe-
rucTpartop);

- APM MNT UK P3A Ha 6ase HoyTOyKa;

- APM NAMHY;

- WM (UM Ne 1, M Ne 2) ans aHanoroeBo-UvdpoBoro npeobpasoBaHWa MIHOBEHHbLIX 3HAYEHWA M3MEPHAEMbIX CUTHa-
noB npomblwneHHon “actoTel 50 My 1 Beigayn naMmepeHuid no npotokony Modbus/RTU no nHtepdeiicy RS-485;

- nuctoudHuMk U, | ona nogadn perynvpyemblx TpexdpasHblX TOKOB M HanpstkeHns Ha Bxoabl WM Ne 1, A Ne 2;

- kommyTatop K1 ans nepenayn B yctpoictea JIAMHY 3amepos aktreHor MowHocTh 1 CPC no npoTokony M3K-104,
ynpasneHus M'MC ot APM MNT WK P3A, npocMoTpa ocumnnorpamm peructpatopa Ha APM NAMNHY vnu APM NT UK P3A 1
UHopmMaunoHHoro obmMeHa mexay yctporcteom JTATMHY u nmutatopom MNTK BY LICTA (nepBbli KaHan);

- kommyTatop K2 gns nepegaun B ycTpowctBo JIAMHY 3amepoB akTMBHOW MOLUHOCTM no npoTokony MMS
M3K 61850, CPC no npotokeny GOOSE M3K 61850 1 nHdopmaunoHHoro obmeHa mexay yctponcteom JTAMNHY 1 umu-
Tatopom [NTK BY LCITA (BTOpOW KaHan);

- kommyTaTop K3 (Bkntoyaet umutatop [LL), koTopelit nogkntoyeH kabenem Ethernet (Butas napa) k kommyTaTo-
py K1 ycrponcts JIAMHY gna nepegayun B JIAMNHY no npotokony M3K-104 cekyHOHOro cyeTyMka, 3aMepoB akTUBHOMN
MolHocTh u CHC, npuema TenemMeTpudeckor nHopmMaumm 1 cekyHaHoro c4etymka oT yctporcts JIAMNHY, ynpasnenwa
MAC ot APM MT WK P3A 1 npocmoTpa ocuunnorpamm peructparopa Ha APM NAMHY unn APM NT UK P3A.

1) T'MC npepcTasnsaeT cobown NporpaMMUpyemMblil KOHTPOINEpP, NO3BONAKLNA reHepupoBaTh AUCKPETHBIE CUTHArbI
MOp n CHC HanpsekeHnem 220 B, curHanel MOp no npotokony GOOSE M3K 61850, 3amepbl akTMBHOW MOLLHOCTA W
C®C no npotokony M3K-104, COC no npotokony GOOSE M3K 61850, 3amepbl akTMBHOW MOLLHOCTU no npotokony MMS
M3K 61850, curHansl noctoagHHOro Toka (4—20 MA) Ona aHanoroBbIX 3aMepoB aKTMBHOW MOLLHOCTU. YnpasneHue MMC
[AOMKHO OCYLLECTBIATLCSA MO cneuMansHon nporpamme ¢ APM MT WK P3A.

2) TMC n permctpatop AOMKHbI BbITh pacnonoXeHbl B OTAENbLHOM WiKadyy. BHyTpu gaHHOro wkada Takke gormkeH
BbITe pacnonoxeH kommyTtatop K3 (sknwodaet umutatop L), kotopel nogknioyeH kabenem Ethernet (Butaa napa) k
kommyTatopy K1 ycrpoiicte JNNAMHY ans nepegayu e JIAMHY no npotokony M3K-104 cekyHOHOro cHeT4UKa, 3amMepoB ak-
TUBHOW Mo HoCTU U COC, Nnpuema TeNeMeTpU4eckon MHopMaLMK U CeKYHOHOro cHeT4mKa oT ycTponcts JIAIMHY, ynpae-
nenust NTNC ot APM NT MK P3A 1 npocmoTpa ocumnnorpamm pervctpatopa Ha APM NATMHY unn APM MT UK P3A. MNepe-
YeHb 3aMepoB akTUBHOM MowHocTh u COC, BoigaBaemeln na MM C B yetponcTtea JIAMHY, npuBeneH B Tabnuuax B.2, B.11.

3) Mocpencteom MMC HezaBucuMO B NepBoe W BTopoe ycTpoincTeo JIAMNHY BelgaroTea AUcKpeTHble curHansl MNOp
W AnutenbHble auckpetHele CPC, koTopble NapannensHo 3aBogdaTcs B peructpaTop. [epedeHb AaHHbIX CUrHaNoB npu-
BeneH B Tabnuuax B.3, B.6.1—B.6.4.

4) MNocpeacteom MNMC B ycTponcTea JIAMHY BelgakTca aHanorosble curHansl Toka 4—20 MA 6e3 KOHTpons peru-
cTtpaTopoM. [epeyeHb CUrHanoB npueeneH B Tabnuue B.11.

5) M3 yctponcte JIAMHY Ha Bxoabl perucTpatopa NogalTes curHanbl o Belgade komang A, cpabaTteiBaHWMm curHa-
nuaaumn yctporctea 1 JIAMHY (Y1) n yerporctea 2 JTIAINHY (¥Y2). Ha oguH Bxog perncrpatopa 3aBogaTca napannensHo
BbIxoadbl ¥1 1 Y2, cooTBeTCTBYOLLME OAHOMMEHHOW KomaHae MA (ogHouMeHHOW curHanuaauun). [ns BoiiBNeHus pas-
nuynii B cpabateiBaHUK YCTPOUCTB Bbixod YB «CpabatbiaHne Y1» u «CpabartbiBaHue Y2» 3aBefjeHbl Ha pasHble BXOAb
peructpaTtopa. [NepeyeHs BeIXOAHbIX kKoMaHa npuBedeH B B.11.1, nepeyveHs curHanusaumm — B Tabnuvue 6.1. Peructpatop
HacTpavMBaeTCs ANs 3anycka 3anvMcy ocuMnnorpamMmmel kKak npu nonydeHun nioboro curHana MNMOp, Tak 1 npy nonyyeHur
noboK BbIXOOHOW KOMaHObI.

6) Onpoc MM Ne 1 u M Ne 2 seinonHsaetca no npotokony Modbus/RTU nocpencteom moaynsa UC. MNepeyveHb cur-
Hanog, nonyyaembix ¢ UM Ne 1, UM Ne 2, npueeneH B Tabnuue B.11.

7) APM [MATMHY npegHasHadeH ANS KOHTPOMs W yrnpaeneHus WUChbITyeMslM ycTpocTeoMm JIAMHY, a Takke ona
uMuTauumn sepxHero yposHa LICIA [nporpamma, nossonsgowas Mogenuposates hyHkuuy MNTK BY B yactu oBMmeHa gaH-
HBIMW W MHOPMaUKUen C HU30BbIM YCTpOUCTBOM (cM. 4.24.4, 4.24.5) no cTeky MHChOPMaLMOHHBIX NPOTOKONoB obMeHa B
cooTBeTCTBMM ¢ TpebosaHnamn 4.24.8, 4.24.9). MpuMep peanuaauun cteka NpPOTOKOMOB NPUKNaaHoro YpoBHS NpUBEOEH
B npunoxeHun I

8) Mporpamma nmutauumn MNTK BY (ganee — nmutatop MNTK BY) gomkHa obecnevnBatb yHKLUIO MHGOPMALMOH-
Horo obmeHa gaHHbiMK no ABym kaHanam MMO c yectpoiicteom JTATHY. MmuTatop MNTK BY moxeT BbIT BoINCMHEH B BUAE
OTOENBHOMO KOHTPOMMEpa C COOTBETCTBYOLWMM nporpaMMHelM obecnevenvem. MNpu pasnuynm npoTtokonos obMeHa gaH-
HeiMK ycTporcTea JIAMHY v MNTK BY, 8 APM JTATHY unu umutatope MNMTK BY, BbINOMTHEHHOM B OTAEMBLHOM KOHTpONnepe,
pomeH ObiTh ycTaHoeneH KC.

9) [InAa KOHTpONsA 1 ynpasneHusa ucnoityemelM yctporcteom JIATMHY Ha APM JTAMHY gomkHO GbiTe yCTaHOBNEHO
COOTBETCTBYIOLLEe nNporpammMHoe obecnedyeHue cobecTBeHHUKa yeTponcTtea JIAMHY.

34

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 38/174
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-59979-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=69849
https://gostexpert.ru/gost/gost-59979-2025?utm_source=pdf&utm_medium=69849&utm_term=page

rOCT P 59979—2025

Tabnuua b.1— lNepeyeHb curHanmzaunn, eeigaesaemon n3 yctponcts JIAMHY B peructpatop

Knemma B ycrporicteax JIAMNHY

Ne Knemma 8 HaumeHoeaHue curHanuaaumum
perucTpaTope B V1 BY?2

1 OTtkas Y1, Y2 H3

2 Brixog namepeHua 3a npegensl

3 PacxoxpaeHue namepeHuin no napameTpy

4 [MporpaMmmHo-BbIABNEHHbIA OTKa3 Y1 unm Y2
MpumeyaHne — Homepa KneMm MOryT BbITb pasnnyYHLIMK B 3aBUCUMOCTU OT KOHCTPYKTWMBA UCTILITYEMOro

yctponcTea JTAMNHY koHKpeTHOro M3roToBUMTENS M KOHCTPYKTMBA peructparopa.

BMNAOLLEN UCMBITAHUS.

npvBedeHa Ha pucyHke b.3.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

10) Mpw ucneiTaHum yctponctea JIAMNHY gonyckaeTtca Mcnonb3oBaTe 04HO yCcTPOWCcTBO (ecnu ycTponcTeo JIAMNHY
BbIMOMHEHO pe3epBUPOBaHHLIM C pasfenbHoW paboTo ABYX YCTPOWCTB).

B.4.3 Cuctema KOHTpPONA U perucTpaunmn

Cuctema perncTpaun napamMmeTpoB O0MmxHa obecneuymBarh:

= CbMKCELI,MPO M3MEHEHWA COCTOAHWUA BbIXOAOB MCNbITYEMbIX yCTpOﬁCTB C OUCKPETHOCTBIO HE Bonee 1 mc;

- 3anuck OUKCHMpyeMblx napameTpoB B TedeHne 20 c.

B.4.4 NMopknro4yeHune yctporcTtea JIAMHY
B.4.4.1 MogknioyeHne wenoiTyemoro yetporctea JIAMNHY k MT UMK P3A gomkHO ocylecTBNATLCA B COOTBETCTBUN C
OOKyMeHTauuen Npon3BogunTens yCTPOWUCTEA.
5.4.4.2 TMogknioveHne OormkHO obecrnevuBaTe afgekBaTHOe (DYHKUWMOHWPOBaHWE UCMbITyeMblxX ycTponcTs JIAMHY
NPy BLIMNOSIHEHU BCEX OMBITOB NMPOrpaMMbl UCMLITAHWUIA.

B.5 NpoBegeHne ucnbiTaHUA
B.5.1 McneltaHua npoBogaT B COOTBETCTBUM C NPOrpaMMOn UCMBITAHWA, pazpaboTaHHoW opraHu3aumnen, ocyLlecT-

B.5.2 VcnbITaHus NpoBOAAT C Y4ETOM MCXOAHOMO COCTOSAHWUA KOHTPONMUPYEMOro aHepropaioHa, MHemMocxema KoTo-
poro gomkHa otobpaxaTteca Ha APM JIAIMHY npu ucnelTaHMy yHMBEpCanbHOMO YCTPONCTBA, HOPManbHasa cXema KoToporo
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PucyHok b.3 — HopmanbHasa cxema KOHTPOnuMpyeMoro aHepropanoHa

Bce J131 v obopygoBaHue BKITKOYEHBI. [1epeTok akTMBHOM MOLLHOCTM paBHbl HyM. CTpenkamum nokasaHbl YCroBHO
MONOXUTENbHbIE HaNpPaBrneHWs NepeToKOB aKTUBHOW MOLLHOCTH.

B.5.3 MNpoeepky paboTel yeTporcTs NTAMNHY npoBogaT nyTeMm peanusauum crnegyolmnx BO3MYLLEHWIA:

- BXogHbIMK curHanamu MNOp u COC, mogenupyowmmMm oTKYeHua ogHoi, Asyx 311 unu obopyaoBaHUs, peMOHT
N3r unu obopynoeaHus;

- 3aMepamMu akTUBHOWM MOLLIHOCTM B COOTBETCTBUK ¢ Tabnvuamu B.2 n B.11.

Bocnpouseegerne Bo3MyLLEHWA JOMKHO BbINonHATLEA oT [VIC nog ynpaeneHWem cneuvanbHOro nporpaMmmHoro
obecneveHns APM MT WK P3A, a Takke ot U (cm. pucyHok B.2).

b5.5.4 lNporpamMmma ncnbiTaHWi 4OMKHA BKIKYaTh B MUHMManbHOM 06beMe onbiThl, yKasaHHble B Tabnuuax b.2—6b.5,
B.7 n B.8, npoBegeHne koTopbix obecneynBaeT NpoBeEpPKY:

- npaBWnbHOCTU paboTkl 1 BeicTpogencTBUs UCMbITYeMbIX yecTponcTs JIAMHY B aBToHOMHOM pexume paboTsl U B
coctaee LICTA npwu oTknoyveHusx J13MN unu obopyaoBaHus B KOHTPONMPYEMOM 3HEpropaoHe B HOPMasibHbIX U PEMOHT-
HbIX CXemMax;

- MpaBUNBLHOCTH NPKYEMa UCMbITYEMbIMW YCTPOMCTBAMM 3aMePOB akTUBHOW MOLLIHOCTM MO CTaH4apTHBIM LMPOBbLIM
NpoTOKONaMm CBSA3W ¥ aHanoroBbIM BXO4aM,;

- MpaBUNBLHOCTK MpUemMa OUCKPETHOW MHAOPMALUKM MCMLITYEMBIMKW YCTPOMCTBAMM MO CTaHAAPTHBIM LMPOBLIM
NPOTOKOMNaM CBA3W W AUCKPETHLIM BXO4aM;

- MPaBUNbHOCTW pacyeTa NepeToka akTMBHON MOLLHOGTY B 3aLLMLLAEMOM CeYeHWH,;
cuUrHanusaumm,

- thopMMpPOBaHKMA NPOTOKOINOB aBapwii U XypHana QUCKPETHbIX CODbITUI;

- npaBunbHOCTU obmena uHdopmauuei ¢ MNTK BY;

- OTcyTCcTBMA cpabaThiBaHUs yCTPOWCTBA NpW CHATUW, NOogave NUTaHWus Unu Nnepesarpyske;

- oTcyTcTBMA cpabaThlBaHUs yCTPOWCTBA NpY BO3HUKHOBEHUW HEWCTIPABHOCTW B LIEMSAX ONEPaTUBHOMO TOKa;
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- BOCCTaHOBMeHWs paboTocnocobHOCTM YCTPOWCTBA NOCNe NepepbiBa NUTaHWUA MW Nepesarpyaku;

- MpaBuMbHBLIE UMMOPT U 3KCMOPT UCXOAHbLIX MAapaMeTPOB HACTPOWMKK, B TOM YKCIe B BUae BnaHka cTanaapTu3oBaH-
HbIX NapameTpoB B hopmaTe XLSX.

B.5.5 lMepen npoBedeHveM UcnbITaHWA Bnaaenel, ycTpoicTtea JIAMNHY npenoctaBnsger HeobBXoAUMYIO OOKYMEH-
Tauulo Ha yCTPOWCTBO, npuBedeHHyo B 4.31. Kpome Toro, Bnageney yCcTpolucTBa NpedocTaBNAeT OnucaHue anroputma
paboTbl NCNBITYEMOTO YCTPOWCTBA, MCX0OHbIE AaHHble HAacTpowkK ycTponcts JTIAMHY (dainel koHurypauwmwm), nporpam-
MHbIA KoMmroHeHT KC u dpain HacTpoek Ans Hero (ecnu Ans WHdopMauuoHHOro obMeHa MCMnonb3yeTcs creunanbHbIN
NpvKnagHoW NpoTokon).

B.5.6 Hactpowika ucneityemoro yctporctea JTAMNHY gomkHa ObITe BbINONHEHA OpraHM3auuei, ocyLLeCcTBNAILLEN
UCMbITAHUS] COBMECTHO C BrnagernbLlemM YCTPONCTBA B COOTBETCTBUM C NMPEeSOCTABMEHHBIMU BnadernbLem YyCTPOUCTBa UC-
XOOHbIMW AaHHbIMKU HAacTpolKK ycTponcTea JIAMHY ana TeCToBOM CXEMbI.

B.5.7 HacTtpowka ncneityemblx ycTpoicTB JIAMHY gomkHa BrkodaTk criegyolne onepauun:

- yctaHoBky Ha APM JTAMHY nporpammMHoro obecnedeHna Ans KOHTPONS WM yNpaBneHns yHUBepcanbHbIM YCTPOIA-
cteoM JTATHY 1 umutauuu MNTK BY;

- 3arpysky B ycTpowctsa JIATMNHY dannoe koHdpurypauuu, noaroTOBMEHHLIX BnagenslemM YCTPONUCTBa C y4eToM
NCXOOHbBIX NapameTpoB HacTpowku yctpoiictea JIAMHY, npuBeneHHbix B npunoxeHuu B, B Tom yucne B Buae GnaHka
CcTaHAapTU30BaHHbIX NapameTpos B popmate XLSX, npy atom ana aBToHomMHoro yctponcTtea JIAMHY cnegyet yunuTeiBaTh
napameTpbl HACTPOWKU, NpuBeaeHHbIe B B.1—B.10 B Buae BnaHka cTaHAapTWU30BaHHbIX NapameTpoB B hopMaTe XLSX, u
napamMmeTpbl HACTPOWKU, NpuBedeHHble B B.11.1, B.11.2, B.11.3;

- KOMMYyTauuio (MpUBA3KY) AUCKPETHBIX BXOAHLIX CUrHAMNOB K BXOL4HBIM MEPEMEHHBIM anropuTMa;

- KOMMYTauUuto (NPUBS3KY) BbIXOOHLIX CUTHAMOB anroputMa K ou3nyYeckum BeIXO4aM YCTPOWCTEA,;

- YCTaHOBKY CBOWCTB (peXumMoB paboTbl) CUrHanbHbIX YCTPOWCTR;

- KOHdurypupoeaHue kaHanos MMO B yHusepcansHoe ycTporcTio JIAMHY 1 umutatop MNMTK BY npu Hanu4um KC,
a Takke nogrotoBky dhaina koHdpurypaumn KC npu ero Hanuyumn, ecnu ana MHgopMauMoHHOro obMeHa MCnonbayeTcs
cneuuanbHbIA NPUKNaaHoW NpOToKon (cM. npunoxeHue ).

MpumeyaHunn

1 Ecnn ucnbiTelBaloT aBTOHOMHOe ycTpoucTeo JIAMHY, To uMcxodHble napameTpbl HACTPOMKKW, MPUMBEOEHHbLIE B
B.11.4—B.11.7, He cnegyeT yuyMThiBaTh B drannax KoHpurypauun.

2 VicxogHble napamMeTpbl HACTPONKK B BUAe BnaHka cTaH4apTU30BaHHbLIX NapamMeTpoB ANA UCMBITaHUA B dhopmare
XLSX npegoctaBnalTCA CUCTEMHBIM ONEPaToOPOM.

5.5.8 Bce onbiThl, NpegycMOTPEHHbIE B MpOrpaMMe WCMbITaHWA, OMKHbI BINONMHATECA MPW HEM3MEeHHbIX napa-
MeTpax HaCTPOWKM WCMbITYeMbIX yCTponcTB. Ecnn B mpouecce UcMbITaHWK BbisiBfieHa HeobXoOWMOCTb KOPPEKTUPOBKU
BblBpaHHbIX napameTpoB HacTpolkun ycTporcts JIAMNHY, To Bce wnu YacTe onbITOB (OnpegenseTca opraHv3auuven, ocy-
WECTBNAOLWEN UCTBITAHWA), NPedyCMOTPEHHbBIE NMPOrPaMMON UCNBITaHUIA, [OMKHb! ObITh BEIMOMHEHE] MOBTOPHO C HOBBIMW
napameTpamMn HacTPOWKK YCTPOMCTEA.

B.5.9 Pernctpaumio napamMeTpoB pexxrmMa 1 coObITUIA criefyeT NpOBOAWTL ANS KaXA0ro onbITa.

B5.5.10 MuHuMansHO HeobxoguMelil 06BLEM WCMLITAHWA YHUBEpCcanbHbIX ycTponcTB JIAMHY npueedeH B Tabnu-
uax b.2—b6.5, 6.7 1 B.8.

B5.5.11 MuHumaneHo HeobxoAuMbld 06beM WCMbITAHWA aBTOHOMHBIX ycTpoicTe JIAMHY npuBegeH B Tabnu-
uax b.2—b.4, 6.7 n B.8.

B5.5.12 lNpw wcnone3oBaHuu B yctporcTtee [IAMHY HacTpoeyHbix xapaktepucTuk BmecTo Tabnuuel 5.3 cnegyet
ucnones3oBats Tabnuuy b.6.
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5.6 AHanu3 pe3ynLTaToB UCNbITAHUKA

B.6.1 Peaynerarbl UCMBITAHWA CHUTAKOTCA NONOXUTENBHLIMK, aBToOHOMHoe ycTpouncTeo JIAMHY npuanaetca npo-
WeALMM UCNBITaHWA NpY 0AHOBPEMEHHOM BhINONHEHUW CNEAYOLWMX YCNOBUWIA:

- NpaBUNbHO MMMNOPTUPYIOTCS M 3KCMOPTUPYIOTCS MCXOOHbIE MapaMeTpbl HAaCTPOWKK, B TOM Yucrne B Buae GnaHka
CTaHAaTU3NPOBaHHLIX NapaMeTpoB B hopmate XLSX;

- oTcyTcTBYyeT cpabateiBaHue ycTpoicTea JIAMHY npu BknoueHnn (OTKNKOYEHUKM) ONepaTUBHOMO NMUTaHUA WU HEUC-
NPaBHOCTSAX B LiEnsax onepaTMBHOTO TOKa,

- OTCYTCTBYeT cpabatbiBaHue ycTpoicTea JIAMHY npu HeucnpaBHOCTAX Lenei HanpsaxeHus WU notepe Hanpsxe-
HWA, HEMCNPABHOCTAX M3MEPUTENbHbIX Lenen ToKa,;

- oTcyTcTByeT cpabaTeiBaHue yctponctea JIAMHY npu nepesarpyske;

- OTCyTCTBYeT cpabatbiBaHue ycTponctsa JIAMHY npu namMeHeHWW rpynnbl YCTaBoK;

- B ycTpouncTee JIAMNHY obecneymBaerca npvem 3amepoB no npotokony MMS M3K 61850 u (unu) no npoTokony
M3K-104, no npotokony Modbus/RTU 1 aHanoroBeiM Bxogam noctoaHHoro Toka (4—20 mA);

- B ycTporcTee JIATHY ofecneuynBaercs npvem OUCKPETHOW MHOPMAaLMK MO CTaHAAPTHBIM LMPOBLIM NPOTOKO-
nam M3K-104 n (unn) GOOSE M3K 61850 u gucKpeTHbIM BXoAaMm;

- B ycTporcTtee JIAMNHY obBecneunsaetcsa npuem curHanos MOp u Bbigaya komaHg A no npotokony GOOSE
M3K 61850;

- B yctpourcTBe JTAMNHY obecneuynBaetca goctoBepuaauns 3amepos U COC B COOTBETCTBUMU C 3adaHHbIMW anro-
puTMamu;

- B ycTpowcTtee JIAMHY obecneuynsaeTca pacHeT NnepeToka akTMBHOW MOLWHOCTH B 3a4aHHbIX CEYEHWAX B COOTBET-
CTBWW C 334aHHLIMW B HACTPOWKax npasunamu;

- B ycTtpoictee JIAMNHY obecnevnBaetcs umknuyeckoe copmuposarHue TYB JIAIMNHY ¢ nepuogom pacyeTHOro Luk-
na He Bonee 1 cornacHo HacTpoeYHol Tabnuue, B TOM YMCMe MPKU COOTBETCTBUM HECKOMBKUX 334aHHBIX PEMOHTHbIX CXEM
(paKTMYeCcKon cxeme;

- oTcyTcTBUE cpabatkhiBaHua yctpornctea JIAMNHY 6e3 nyckosoro cakTopa;

- yctponcTeo [1AMHY cpabatbiBaeT B aBTOHOMHOM peXUMe Mo 3a4aHHbIM MYCKOBLIM hakTopam C BbiAaqyen KomaHz,
MA n3 TYB NTAMHY ¢ y4eTom Tekylliero nepetoka akTMBHOM MOLLHOCTM B 3aQaHHbIX CEYEeHUAX, CXeMbl KOHTPONMpyeMoro
3HepropanoHa (cetv) M AoMNONHUTENbHLIX YCITOBWUNA;

- B ycTpouncTee JIAMHY otcyTcTBYeT BriokmpoBKka curHanos NOp BHelwHew NA B apapuidHOM LMKME W Nocne 3aBep-
LeHVs aBapUHOMO LMKNa;

- B ycTpounctee JIAMNHY obecnednBaeTcs coxpaHeHne BolbpaHHbIX goaBapuiHbix goanposok YB B TYB JIAMHY go
Bblbopa HoBbIX 403MpoBoK YB ana nocneaBapuitHo cxems;

- B yctpoinctee [IAMNHY aBapuiHbIA UMK BEINOMHAETCH B COOTBETCTBMU C 3aAaHHbIMW anropuTMOM U yCTaBKaMu;

- B ycTpoincTtee JIAMHY obecneynBaetca hopMMpPOBaHKSA MPOTOKOMOB aBapuii U XKypHana QUCKPETHbIX CODLITUI B
COOTBETCTBWM C 3a4aHHbLIMW NapameTpamu,;

- MpouvcxoguT BoccTaHoBneHue pabotocnocobHocTu ycTponctea JIAMHY ¢ 3agaHHbBIMKM HACTPOMKAMW M anropuT-
MOM hYHKLMOHUPOBAHWSA NOcne nepepbiBa NUTAHWUs UMW Nepesarpyaku;

- B yctpoinctee JIAIMNHY npegycmMoTpeH KOHTPOMNb UCMpaBHOCTK NPOrpaMMHO-annapaTHblX CPeacTs;

- B yctponctee JIAMNHY npegycmoTpeHa 3awmTa OT HeCaHKLUMOHMPOBaHHOMO OOCTYNa;

- yctpoucteo JIAMHY obecneunBaeT KoppekTHoe dyHKUMOHWpOBaHWE C 3afaHHou YT pasmepom He MeHee
6000 cTpok 6e3 noTepy BbICTPOAEUCTBUS,

- KOHTpOMb W ynpaeneHue yctpoictom NATHY npegycMoTpeHo NocpeacTBOM MECTHOrO ynpaBneHus Unu nepe-
HocHoro MK 1 cooTBeTCcTBYET 3afaHHbIM TpeGoBaHusM.

B.6.2 Pesynerarthl MCMBITAHWIA CHATAIOTCH NONOXMTENBHBIMKW, YHUBEpPcaneHoe ycTpoictso JIAMNHY npusHaetcs npo-
WeALWM UCNBbITaHUS NPy OQHOBPEMEHHOM BbIMONHEHWW CReayoLwmMx YCIoBUii:

- BbIMNOMHAKTCA BCE YCNOBWUSA ANA aBTOHOMHOIO pexuma paboTel ycTporcTBa no b.6.1 (Kpome ycnoBuid, NnpueeneH-
HbIX B ABYX nocrnegHux nepedvcnernuax 6.6.1);

- yctponcteo JIAMNHY obecneuneaet npuem ot MNTK BY 1 3anomuHaHre Tabnuupl (gosuposok) YB LICTIA;

- yctponcteo JIAMHY obecneunBaeT KoppekTHoe (YHKUMOHWMpOBaHME C 3adaHHoW YT pa3smepom He MeHee
10 000 cTpOK 1 OAHOBPEMEHHOM 3anoMuHaHuK Tabnuubl (dosupoeok) YB LICIA obbemom 100 x 100 (100 ctpok ¢ [NOp u
100 rpadh ¢ ¥YB) 6e3 notepu BLICTPOAEACTBUA U C BO3MOXHOCTLIO HApallMBaHWUA annapaTHOro pecypca Ans yeenuyeHus
paamepa ¥T go 50 000 cTpok;

- ycTpoiicTeo JTAMNHY cpabateiBaeT B pexume A3[ nNo 3agaHHbLIM NycKoBbIM hakTopaM ¢ Beldadein YB B cooTeeT-
ctBum ¢ TYB LCTIA;

- yctponcteo JIAMNHY obecneunBaet Beigavy ¥YB u3 TYB JATMHY, ecnu 3adukcrpoBaHHEBIA NMyCcKOBOW ¢oakTop oT-
cytcTeyeT B TYB LCIA;

- yctpoucteo JIAMNHY obecneyuBaeT nepexon B aBTOHOMHbIW pesxuM npu HeucnpasHocTu MTK BY, kaHanoB cBsA3u
¢ MNTK BY, nocne o6Hynenua TYB LICIA, nocne npeBbileHUsa 3a0aHHOr0 BpeMeHu oxuaaHnsa obHoBneHuA Tabnuupl (go-
auposok) ¥B LICTA ot MNTK BY;
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- B ycTpoucTee JIAIMNHY obecnedynBaeTcs aBToOMaTUMECKMIA Nepexo B pexium A3 M3 aBTOHOMHOTO pexuma npu
nepsoM nony4eHuu Tabnuuel (nosuposok) YB LICTA ot MNTK BY no kananam MMO;

- B oybnuposaHHoM ycTpoucTtee JIAMHY ¢ coBmecTHOM paboToi obecnevmBaeTca aBToMaTUYECKUiA Nepexos B pe-
»um A3 npu nepeom nonydeHun tabnuuel (gosuposok) YB LICTIA ogHMM U3 YCTPOWUCTB UNK OBYMS YCTPOMCTBAMU MO
ogHomy kaHany MMO;

- B ycTpoucTtee JIAMHY obecnevnBaeTcs nepexod U3 aBTOHOMHOIO pexknma B pexkum A3 n obpaTHO no KomaHae
nepcoHana ot APM;

- B ycTpoucTee JIATHY obecneunBaetcs py4Hoe 3afiaHue nonb3oBaterneM cocTosHus J131, ceTeBoro u reHepupy-
towero o6opygoBaHMa KOHTPONMPYEMOro aHepropavioHa (cetu), nepetokoB mollHocTh no J1301, ceTeBomMy M reHepupyo-
wemy obopygoeaHuio, BknioveHue/otknoveHune MNOp B TYB, 3agaHve HegocToBepHbIM KaHana npuema 3amepa unn CeC
ot APM;

- B gybnupoeaHHoM ycTpoicTtee JIAMNHY ¢ coBmecTHoW paboTton obecneynBaeTcs cornacoBaHue Mexay YCTpoi-
CTBaMK JoaBapUNHOK MHAOPMaUKUK, NMPUHATLIX curHanoe MOp, BoigaBaemblx komaHg MA;

- B Ay6nupoeaHHoM ycTpoicTie JTATNHY ¢ coBmecTHol pabotoi obecneynsaertca Bbligada komaHg MNA Tonsko 3a-
AaHHbLIM YCTPOWCTBOM NPU NOTEPE CBA3M UMW CUHXPOHU3ALIMK MeXay YCTPONCTBaMM,

- B yctpoucTee JIAMNHY obecneunBaeTtca MHGopmMaUnoHHb abmeH ¢ MNTK BY no kaHanam MMO ceTtu Ethernet no
creky npotokonos ALOP n SLICP, TMDEP nosepx TCP(UDP)/IP ¢ ncnonb3oBaHveM cneumansHOro nporpaMmmMHoro npo-
aykta «KoHTponnep ceasu» unu () no cteky npotokornoe M3K-104 nosepx TCP/IP;

- B ycTponctee JIAINHY obecneunBaeTcs KOppeKTUPOBKA TeKyLLero BpeMeHu no komaxge MNTK BY;

- KOHTponb W ynpaeneHue yctporcteom JIAMHY npemycmotpeHo nocpegcteom APM m mecTHoro ynpaeneHust v
COOTBETCTBYET 3a4aHHbIM TpeboBaHnaM.
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B.11 JononHuTenbHble (MHAMBMAYaNbLHbIE) NapaMeTpbl ANA UCNbLITaHUA (B TOM YUCne AONONHUTeNbHbIe
napameTpbl HACTPOWKU ANA pabotkl B coctaBe LICIA)

B.11.1 BeixogHble cUrHanbl N KOMaHgbl
Ot yctponctea JIAMNHY Ha MC1 BbINOMHWUTL MYCK CNeayrLmnx curHanos u komang MA:
1) OH 1 o4. P3 (50 MBT);

2) OH 2 ou. P3 (50 MBT):
3) OH 3 ou. P3 (50 MBT):
4) OH 4 ou. P3 (50 MBT);
5) OH 5 o4. P3 (50 MBT);
6) OH 6 ou. P3 (50 MBT);

7) OH 100. K3 (100 MBT);
8) OH 200. K3 (200 MBT);
9) OH 300. K3 (300 MBT);
10) OH 100 BY (100 MBT);
11) OH 200 BY (200 MBT);
12) Or 150;
13) Or 300;
14) OI 450;
15) Or 600;
16) Or 750;
17) Ol 900;
18) «CpabateiBaHue MK».

B.11.2 UcTouyHuk u cnocob nepegayn 3amepoB
B Ttabnuue B.11 ykasaHbl MCTOYHKMKM 1 cnocobbl nepegadn 3aMepoB akTUBHOM MOLLHOCTK ANs cepTUOUKaLMOHHBLIX
ncnbiTaHui yeTponcTs JTATHY.

Tab6nuua B.11 — VcTodHuK 1 cnocob nepegayv 3amepoB Ang npoeepku yctporictea NAMHY

T ofaioton i svon yorposorea TATLY F* | Homep | Kanan, wcrousac (1C) | 10702 (EbMa
n3n 500 kB A3C —Nc2 PM1™ 1, TUC (A3C) M3K-104
n3n 500 kB A3C —C2 PMt 2, TC (Nc2) M3K-104
N30 500 kB NC5 — MNc1 Pr2- 1, TUC (MC5) M3K-104
n3an 500 kB Ncs5 —rc1 pnz' 2, WM Ne 2 (NC1) Modbus
Nn3n 500 kB NC7 — MNc1 PM3™ 1, TUC (MC1) 4—20 mA
n3n 500 kB NC7 — MNc1 P03’ 2, TKUC (NC7) 4—20 mA
nan 500 kB AGC —NC1 P4 2, TUC (A3C) M3K-104
n3an 500 kB A3C — MNC1 P4’ 1, M Ne 1 (MC1) Modbus
AT1 500/220 kB A3C Prs 1, TUC (A3C) M3K-104
[eHepauus 6rnioka 1 ASC Pre 1, TC (A3C) MO3K-104
[eHepauma 6noka 2 ADC PM7 1, TNC (A3C) M3K-104
Nn3n 330 kB rP3C — IC6 Prs 1, TUC (1NCB6) M3K-104
n3an 330 kB Nc1-330 —rcs P9~ 1, TUC (MC8) M3K-104
n3n 330 kB NCc1-330 —rca P9’ 2, TC (NC1-330) MMS M3K 61850
n3n 220 kB NC7-220 — rcs-220 PM10 1, TUC (MC7-220) M3K-104
nan 220 kB Nc1-220 — rc2-220 P11 1, TUC (MC1-220) M3K-104
n3an 220 kB Ncé — nc3-220 PM12 1, TUC (MC6) M3K-104
n3n 220 kB Ncé — ncs-220 PM13 1, TUC (MC6) M3K-104
CeKyHOHbIA CYeTYMK — 'MC (K3) M3K-104
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B.11.3 Komanab MNA, coorBeTcTBYOWwMe ¥YB B TYB NATMNHY
B.11.3.1 B tabnuue B.12 npusegeHa noruka peanusaumv ¥YB Ha OH P3 u3 TYB JAMHY.

Tabnuya B.12 — Jlormka peanusauyuu ¥YB tuna OH P3

rOCT P 59979—2025

YB TYB JIANHY

Myck komana MA

OH 1 04. P3 OH 1 04. PO

OH 1+2 ou. P3 OH 104. PO OH2o0u. P3

OH 1+2+3 o4. P3 OH104. P3,0OH 2 04. P2 1 OH 3 o4. P3

OH 1+2+3+4 o4. P3 OH 1 04. P3, OH 2 04. P3, OH 3 o4. P3 1 OH 4 ou. P3

OH 1+2+3+4+5 ou. PO OH 1 04. P3, OH 2 04. P3, OH 3 0u. P9, OH 4 o4. PO u OH 5 ou. P3

OH 1+2+3+4+5+6 ou. P3 OH 1 04. P3, OH 2 04. P3, OH 3 04. P3, OH 4 o4. P3, OH 5 o4. P3, OH 6 o4. P3

B.11.3.2 Jlornka peanusaumm ¥YB Ha OH K3 u3 TYB JIAIMHY npueeneHa B Tabnuue B.13.

Tabnuuya B.13 — Jlorvka peanusayum YB tvna OH K3

YB TYB NATHY

Myck komana MA

OH 1 o4. K3

OH 100 K&

OH 1+2 o4. K3

OH 100 K3

OH 1+2+3 o4. K3

OH 100 K3 + OH 200 K3

OH 1+2+3+4 o4. K3

OH 100 K3 + OH 200 K3

OH 1+2+3+4+5 o4. K3

OH 100 K3, OH 200 K3, OH 300 K3

OH 1+2+3+4+5+6 o4. K3

OH 100 K3, OH 200 K3, OH 300 K3

B.11.3.3 lNoruka peanusauuu ¥YB Ha OH BY n3 TYB JIAMNHY npusenena B Tabnuue B.14.

Tabnuya B.14 — Jloruka peanuzauuu ¥YB tTruna OH BY

YB TYB NAMNHY Myck komaHg MA
OH 1 04. BY OH 100 BY
OH 2 oy. BY OH 200 BY

B.11.3.4 lNoruka peanuaauvun ¥YB Ha O 3 TYB JNAMHY npueeageHa B Tabnuue B.15.

Tabnuya B.15— Jloruka peanuzauyuu ¥YB tuna O

YB TYB NAMNHY

Myck komana MNA

or 150 or 150
Or 300 Or 300
Oor 450 Or 450
Oor 600 Or 600
or 750 or 750
Ol 900 Ol 900

B.11.4 KomaHabl MNMA, cootBeTcTBYOWMEe YB 12 TYB LICTMA
B.11.4.1 Noruka peanusauuu ¥YB Ha OH P3 n3 TYB LCIA npuBeneHa B Tabnuue B.16.
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Tatnuua B.16 — Jloruka peanuzauumn ¥B Tvna OH P3

Homep (agpec, 3HaqeHve) ¥YB TYB LICMA Myck komaHa MA
1 (agpec, 3Ha4yeHune) OH 104. PO
2 (agpec, 3HadeHue) OH 2 o4. PO
3 (agpec, 3HadeHue) OH 3 ou. PG
4 (agpec, 3HadeHue) OH 4 o4. P3
5 (appec, 3Ha4eHue) OH 5 ou. PO
6 (agpec, 3HaveHue) OH 6 ou. PO

B.11.4.2 NNoruka peanunzaumm YB Ha OH K3 n3 TYB LICINA npveeneHa B Tabnuue B.17.

Ta6nuua B.17 — Jlorvka peanusaummn YB Ha OH K3

Homep (agpec, 3HaqeHne) ¥YB TYB LICMA Myck komaHa MA
7 (appec, 3Ha4eHue) OH 100 K3
8 (agpec, 3Ha4eHue) OH 200 K3
9 (agpec, 3Ha4eHue) OH 300 K3

B.11.4.3 INoruka peanusauum YB Ha OH BY 1z TYB LICIA npvBegeHa B Tabnuue B.18.

Tabnwuua B.18 — Jlornka peanusaumm ¥B Tvna OH BY

Homep (agpec, aHaqeHve) ¥YB TYB LICMA Myck komana MA
10 (agpec, 3Ha4yeHwe) OH 100 BY
11 (agpec, 3HauyeHve) OH 200 BY

B.11.5 B TYB LCIIA yctpoictea [TAMHY, ana MNMOp 3agaHel Homepa YB unn IP-agpeca v 3Hadenus, kotopele MTK
BY Bbibpan ons KOHKPETHOro aBapUHOMO OTKIHOYEHUS.

B.11.6 Komanabl A, cooteeTcTBytowmMe YB TYB LICMNA B yactu YB Ha Ol

B.11.6.1 B TYB LICIA 6yoyT noctynate umeHoBaHHble YB Ha Ol B niobbix kombuHauuax (Homepa YB ¢ 12 no 19).

B.11.6.2 Npwu noctynneHnn umeHosBaHHblx ¥YB Ha O B TYB LICINA nog Homepamu Heobxodumo onpenenvTb CyM-
MapHbI 06bem YB 1 BLINOMHWTE NYCK KOMaHObl, COOTBETCTBYHOLLEN paccyuTaHHoOMY obbemy (OI 150, O 300 — OF 900),
YCMOBHO MPUHATDL, YTO:

- 06bemy Ol 150 MBT cootBeTcTBYOT MMeHoBaHHble YB O 12—15 unu 19;

- 06vemy O 300 MBT cooTBeTCTRYET MMeHoBaHHble ¥YB Ha 16—18 unu kombuHauma 13 aByx UMeHOBaHHLbIX YB,
cooTBeTCTBRYIOWMX 06bemy 150 MBT: 12 1 15 unn 12 1 19, unu 15 1 19.

B.11.6.3 BeinonHute nyck ¥YB no noruke B cooTBeTcTBUKM ¢ Tabnuuen B.19.

Ta6nuua B.19—YB B TYB LCIA

Homep ¥B 8 TYB LICIA | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19

Myck komang MNA

or 150 X

or 150 X
or 150 X

or 150 X
Or 150 X
Or 300 X

150
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OkoHyaHue mabnuusl B.19

HovepveeTvBlucrA | 12 | 13 | o | s | e | w7 | 18 | 1o
or 300 X
or 300 %
or 300 -~ X
or 300 X X
Or 300 X X
Or 450 %
Or 600
or 750 = X
or 900 X X X X X

B.11.7 ®opmar TYB LCIMNA
B.11.7.1 ®opwmar, B kotopom TYB LCIMA gonxHa noctynate 13 [NTK BY npu nepegave YB non cooTBeTcTBYHOLWMMU
HOMepamu B npoTokone obMeHa, npueefeH B Tabnuue B.20.

Tabnuya B.20 — dopmat TYB LICMA

Mop1 Mop2 CoctosHne YB1 yB2 YBK
1 1 0 0 0
2 1 0 0 0
3 — 0 1 1 0
1 2 1 1 0 1
MpumevaHnne — Kaxgaa CTpoka COOTBETCTBYET NpocToMy unu asonHomy MOp. MNOp kogupyetcs HoOMe-

pom. B yctpoictee JIAMHY gomkeH Buibupatsca 1ot MOp, Yse cBowcTtBo «Homep MNOp B npoTokone obmeHa ¢ MTK
BY» cooTBeTCTBYET 3afaHHoMy HoMmepy. [pada «CocTtosaHue» onpegenseT cocToaHue MNOp — BKMKYEH UMK OTKMIOYEH.
OTknoMeHHble curHansl NOp ByoyT UrHopuposaTbes B cny4vae ux noctynneHus. Konuvectso rpad YB B TYB gomxk-
HO COOTBETCTBOBAaTh KonudecTBy HomepoB YB (k = 19), 3agaHHbix B npoTokone obmMeHa c NTK BY B cooTtBeTcTBUM C
B.11.4, B.11.6. Kaxgoe YBn B ctpoke onsa MNOp koaupyetca «1» unu «0». Ecnu ansa ¥YBn B ctpoke TYB 3aganHa «1»,
To B ycTpoucTe JTAMHY npu domkcaumm gaHHoro MOp B aBaprinHOM Uukne 6yaet eolbpaHo Ang peanv3auvm JaHHoe
YBn, umerowlee coicTBo «Homep B npoTokone obmeHa c MNTK BY», paBHoe HoMmepy rpadel. 3agaHHoe ¥B He Byner
BbIBUpaTbCA, ecnv ero NpMMeHeHne 3anpeLleHo nepcoHanom (Bo3gencTene «3anpetuTe» Ha YB).

B.11.7.2 INpw nepeaade no npuknagHomMy npotokony M3K-104 nosepx TCP/IP ¥YB nepepatotca ua MNTK BY ans kax-
poro NOp B BMOe KOHKpeTHbIX IP-agpeca adeikn TYB (chopmat Kotopoi coenagaet ¢ popmatom TYB JIAMHY) 1 sHave-
HuA. 3aganHoe YB He ByaeT BeibupaThes, ecnm ero 3HaveHne paBHO HYM UKW ero NpUMeHeHWe 3anpeLLeHo NepcoHanom
(Bo3mericTBUe «3anpeTuTe» Ha YB).
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Mpunoxenue I
(obazaTtensHoe)

Crek NMPOTOKONOB KOMNINeKca nporpamMmmMHOro obGecneyeHun nporpamMmmMHO-TEXHUYECKOro KomMmnrnekca
BepXHero ypoBHA LIEHTpanVISOBaHHOﬁ CUCTEeMBbI I'IpOTMBoaBapHIT‘IHDIFI aBTOMaTUKKH

1 Cxema opraHusauuun nHgpopmaunoHHoro ezaumogencteusa NMTK BY ¢ yHuBepcanbHbIMK YCTPOUCTBaMU
NAMNHY

1.1 Ona NTK BY uHgopmauMoHHOE B3auMogencTB1E C yHUBepcanbHeiMy ycTporcTBamm JIAMHY (yctpoicteamun
TNAMHY) sakniovaetcsa B obmeHe wHdopmaumen ¢ cooteetcTBytowum KC yetponcte JIAMHY unu 6es KC Hanpamyto ¢
yctponcteamu JTATNHY.

KC npepHazHaveH gns cornacoeaHusi NpOToKonos obmeHa aanHbiMu MNTK BY u ycTpoiicteamu NAMHY.

1.2 Oprannasaumns nHdopmaymoHHoro obmera mexay KC n KM yctpoictea JTAINHY peannayetcs pazpabotymkom
KOHKpeTHoro ycTpoicTea JTATHY.

1.3 Ona kaxgoro yctponctea JIANHY Ha cepeepe MNTK BY gomkeH npucyTCTBOBaTL OTAENBHEIN ak3emnnap KC.

1.4 MhdopmaumoHHoe B3avmopencTeue MNTK BY ¢ KC gomkHo npegycMmaTtpueaTe 06MeH gaHHbIMM NO MHALMATH-
Be [NTK BY n (unn) no namumatmee yctponcts JIAMHY.

Ha pucyHke 1 nzobpaxeHa cxema uHpopmauuoHHoro obmeHa Mexay MNTK BY u yctponcteom JTAMHY ¢ ume-
none3oBaHuem KC (ons npuMepa nokasaHo B3aumopeincteue mexay KC n KM no cneumanbHOMY OBOUYHOMY MPOTOKO-
ny nepega4vu gaHHeix PCP (Port Control Protocol) noeepx UDP) ¢ ucnonb3oBaHWeEM CrneLnanvarMpoBaHHbIX MPOTOKONOB
ceAsu (SLICP, TMDEP), a Takke nyHKTUPHOW NWHWEN NokasaHa BO3MOKHOCTL B3aumogencTteua mexay MNTK BY LICMA n
yctponcteoMm JIAMNHY no ctanaaptHomy npotokony M3K-104 nosepx TCP/IP nanpamyto 6e3 KC, ecnu B NNTK BY LUCIMA n
ycTponcTee JIAMHY ucnoneayetcs ana obmeHa npuknagHou npotokon M3K-104 unn ¢ KC, ecnu ncnoneayetca KC, corna-
CYHLLMA CTaHOAPTHLIA NpuknagHoi npotokon M3K-104 co cneunanuanpoBaHHbIMUK NpoTokonamu ceasu MNTK BY LICTIA.
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TCP/IP
SLICP

TMDEP
(M3K-104)| Yctponcteo JIATMHY

UDP (TCP)/IP
KoHTponnep PCP <

cBA3U Pt KoMmyHMKauumoH- --T
————— == HbIiA

MoayIb
+———————————_* y nnnnn o

TCP/IP
SLICP
TMDEP
JMSK—104

sl

MNepenava
TYB

TexHoNnorn4ecknin LMK

PucyHok 1 — Cxema nHdopmauuoHHoro e3anmopencteua mexay INTK BY LICTIA v yctpoicteom JIAMHY

.2 NpoTokonbl KOMMNIeKca

"2.1 OcHoBHBIMW npoToKONamu komnnekca nporpammHoro obecneuvenuna MNTK BY LCIMA sasnawtca TCP/IP u
cneunannaMpoBaHHele npotokonbl SLICP u ALOP, TMDEP onucaHve KOTOpbIX NPWBEAEHbI HWXE, WKW CTaH4apTHLIN
M3K-104. Peanuaauuio MHGOpPMaLMOHHOTO oBMeHa no npotokony M3K-104 HeoGxoaMMO BbIMOMHATE B COOTBETCTBUM C
MOCT P M3K 60870-5-104.

I.2.2 Onucanue npotokona ALOP:

a) Npu3HaK Ha4yana naketa — nocnegoBaTensHOCTE CUMBONOB ~$begin$~.

MpumeyvyaHne — Hanudmne nona obssaTensHo;

6) Kog cepBuUca HasHa4YeHUsa — KoA cepsuca, Ans 0bpaboTkn KOTopbIM NpegHasHavYeHbl AaHHbIE B NaKeTe.
MpumeyaHnne — Hannuue nona obasaTenbHoO;

B) KOO OTNpaBUTENsS — KO KOMMIMeKca nporpaMMHoro obecneyeHus, ocyLLEeCTBNSIOLWEro nepeaady naketa.
MpumeyaHune — Hanuune nons obasaTencHo;

r) ko nepefaBaeMoro A4aHHOro/OdaHHbIX — KO AaHHOro/MaccuBa AaHHbIX, copepxalleroca B nakete. Npu nepe-
Jade 3anpoca 3T0 norne JoMKHO codepxaTtb nocnenoeatensHocTe WAQ_npoben_Homep (Waiting for Answer Query). MNMpwm
nepefgade gaHHbIX Mo 3anpocy ato none JOMKHO COOEPXATb nocnepoeatensHocTe AOQ_npoben_Homep (Answer
On Query). Homep npuceavBaeTca KNMMEHTCKOM CTOPOHOM U CAYXKUT UCKMIOYUTENBHO ANA HYMepaLUyWW 3anpocoB B paMkax
ceccun obMeHa AaHHBIMU.

MpumeyvyaHne — Hanudne nona obssaTensHo;
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[) 3a Kakylo JaTy — K Kakoi gate OTHOCUTCH JaHHOe/MacCHB B MakeTe;
e) chopmar gatel: OO.MM.ITTTT.

Mpumevyanmne — Moxet BbiTh NycThiM — ykaseiBaeTca NULL (cTpoka cumBonos);

) 3a Kakoe(oW) BpeMsi/MHTepBan — K KakoMy WHTepBary BpeMeHW OTHOCUTCS JaHHOe/MacCUB B NakeTe;
n) chopmat BpemeHn: Y4:MM:CC;
K) chopmat MHTepBana: 44cno.

MpumeyvyaHmne — MoxeT BbITb NycThiM — ykasbiBaeTca NULL (cTpoka cumBonoe);

n) AaHHoe/MaccuB AaHHbIX — AAHHOe WMWY MaccWB AaHHbIX. DOpMaT AaHHLIX WNW 3anpoCOB BHYTPW 3TOro nons
onpeaensaeTcs KOHKPETHOW NogcUcTEMON ONepaTUBHO-UMH(OPMALMOHHOMO KOMMMEeKca 1 ABMSETC NPOMU3BONbHLIM (3a UC-
KITHOYEHWEM HaNM4YMsa KNioYeBbiX CNoB, Mcrnonb3yemMesix B ALOP).

Mpumevyanmne — Hanuume nons obAzaTensHo;

M) HoMep chpeliMa B ceaHce Nepeaaqn naketa — MacCcUB AaHHbIX MOXET GbiTh pasfeneH Ha HeckKonbko 4acTen 1
nepefaBaTbCA B HECKONbKKMX Naketax. Ons obecnevyeHna npaBuIbHON NoCneaoBaTeNbHOCTM YTeHWS AaHHbIX HeoBxoam-
MO Kaxabli NakeT cHabxaTb NopaakoBbiM HOMepoM, HadnHatowmumesa ¢ 1 B doopmate N/M, roe N — nopagkoBblidi HoMep
thperima, M — Bcero chperimoB. Ecnin e nepegada npon3sognTcsa OOHUM NaKeToM, TO 3TO MNore AoMmKHO cogepxath 0;

13) NpuU3HaK koHUa nepefaqu — NocnefoBaTensHOCTs CUMBONOB ~$end$~.

MpumeyvyaHne — Hanuume nonga obasatensHo.

Pazgenutensamu nonei AenseTcs NocnegoBarenbHOCTL CUMBOMNOB ~$~.
[MakeT MmoxeT cogepkaTb NPOM3BONBHOE KoNUMYecTBO nocnegosatensHocTu cumeonoB CRLF (0x0d 0x0a).
3apesepBupoBaHHkie kntodeskble cnosa ALOP npuseneHsl B Tabnuvue 1.

Ta6nuua 1 — 3apesepBupoBaHHbie Krovessle cnosa ALOP

Cnoso HazHaueHue
~$begin$~ MpuaHak Ha4yana naketa ALOP
~$end$~ MpuaHak koHua naketa ALOP
~$~ Pasgenutens nonen naketa ALOP

2.3 NMpumepsl nakeToB

[2.3.1 [aHHbIA NakeT coaepKuT UHhopmauuio 06 namepeHnn, KOTopoe nNpegHasHadeHo anga obpaboTtkn mogynem
service_01, nony4eHo oT oTnpasntena ¢ kogoMm kio_01, namepenune ¢ kogom ti512 Ha 12 4 00 muH 00 ¢ 18.07.1999, 3Ha-
YeHue uamMmepeHns 456.4, nepegaya npov3BeneHa B oauH naket (npusHak 0).

Mpumep —

~$begin$~ ~$~service_01~$~kio3_01~$~ti512~$~18.07.1999~$~12:00:00
~$~456.4~%~0~3~

~$end$~ .

[2.3.2 [aHHbIA NakeT coOaepKUT MaCCUB AaHHbIX, KOTOpble NpeaHasHaveHbl Ana obpaboTkn mogynem service 02,
nony4yeHbl OT oTNpaeuTens ¢ kogoM kio_02; Mmaccue aaHHbix ¢ kogom dg100 3a 18.07.1999, HoMmep MHTepBana oTCyTCTBYET
(NULL).

WMToroBklin maccue:

1232345:655567:23498.7:458721.54:0:0:0:1254:0:

:13345:55675:3498.27:46721.5:45667:21111:0:1254.7:0: ,

nepenava npoussedeHa B ABa naketa (npusHak 1, 2).

Mpumep —

~$begin$~
~$~service_02~$~kio_02~$~dg100~$~18.07.1999~$~NULL~$~
:232345:655567:23498.7:458721.54:0:0:0:1254.0:

~$~1/2~$~

~$end$~

~$begin$~
~$~service_02~$~kio_02~$~dg100~$~18.07.1999~3~NULL~$~
:13345:55675:3498.27:46721.5:45667:21111:0:1254.7:0:

~$~2/2~$~
~$end$~ .
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[.2.3.3 PaccmoTpum nakeT, cogepalluin 3anpoc Ha nepegady AaHHblX B npumepe 12.3.2:

~$begin$~
~$~service_02~$~kio_02~$~WAQ1~$~18.07.1999~F~NULL
~$~:sut_01:sut_02:sut_03:

~$~0~$~

~$end$~ .

Mone Homep 4 copepxuT «WAQ1», yto obosnauaeT «Cepsuc kio_02 3anpawwwvsaeT (Homep 3anpoca 1) y cepBuca
service_02 gaHHble (none Ne 7):sut_01:sut_02:sut_03: 3a 18.07.1999».
OTBETHbLIN NAKET MOXET UMETL CreayoLwWwMii BUO:

~$begin$~
~$~kio3_02~$~service_02~$~A0Q1~5~18.07.1999~5~NULL
~$~:sut_01=4587:sut_02=87445.5:sut_03=45884.64:
~$~0~$~

~$end$~ .

Mone Ne 4 cogepxmnt « AOQ1», yTo 0Bo3HaqaeT «Cepsuc service_02 oTBeyaeT Ha 3anpoc Homep 1 cepeucy kio_02
AaHHbIiMK (Mone Ne 7):sut_01=4587:sut_02=87445.5:sut_03=45884.64: 3a 18.07.1999».

OTBETCTBEHHOCTL 3a HYMEpaLWio 3arnpoCcoB MNEXUT Ha KNMEHTCKOW CTOPOHE (MOChINatoLLer 3anpoc) U NpeHasHa-
YeH TOMbKO ONA OnpeaeneHns NocnegoBaTensHOCTY 3aNpocoB-0TBETOR B CECCUM 0BMEHa JaHHLIMU.

2.4 OnucaHue npotokona SLICP

.2.4.1 SLICP [Session Layer Information Complex Protocol (v 1.0)] — nNpoToKon ypoBHA NPUMOXKEHWS, pernaMeH-
TUPYHOLWWIA BedeHne ceccun obmeHa AaHHbIMM.

I.2.4.2 KomaHaHbIM npoueccop

KomaHaHbIR npoLeccop Ha CTOPOHE CepBepa AOMKEH NOAYMHATECA CNeayoLWMM npasunam:

a) Bce cooblieHns cepBepa HaYMHAKTCA C Mapkepa Hadana ~$SAB$~ M 3akaH4MBalOTCA MapkepoM KOHLUa
~$SAE$~. Ecnu B 0TBETe COAepKUTCA AONONHUTENbHas MHdopmauua (KpoMe camoro cooblieHuss — Hanpumep, Habop
CTPOK MOMOLLM B pexumMe on-line), To ee orpaHU4nTENM He pernameHTUpyTCs;

6) nocrnegHen CTPOKON HEM3MEHHO O0IKHa BbiTb KombuHauma ~$SABS~ SERVER MESSAGE_~$SAE$~CRLF;

B) NpW YCTAHOBINEHUM COEAMHEHWA JOMKHO Nockinatees coobueHne, HaurHalolweecs ¢ koga 100;

r) NpW NOMyYeHUW OT KMUEeHTa CooBLUEeHWA JOMKeH BbINONHATLCA CUHTAKCUYECKUIA aHanus;

A) ecnv coobLUeHne COAepPKUT OOHY W3 pernaMeHTMPOBaHHbLIX KOMaH[, BeINONHAEeTCH ee npednucadve. Peaynetat
Bcerga coobuwaetcs knueHTy B chopmate KOO_MNPOBEJ_TEKCT,;

e) ecniv coobLleHne cogepXuT Npu3Hak Havana nepedayn naketa ALOP, To cepBep BbINOMNHSAET HakonneHue B By-
depe NpUHUMaeMbIX AaHHbIX A0 oBHapyXeHua npu3Haka koHua naketa ALOP;

) Npy nonyyYeHwn ot knueHta komanael QUIT npowsBopaTca 3akpbiTve ceccun ¢ ocBoboxpeHnem Bcex 3apen-
CTBOBaHHbIX PECYPCOB ONEepaLMOoHHON CUCTEMBI, NepedaYa KNMUMeHTY cooblueHns, HaumHatowerocs ¢ koga 299, n paspbiB
COEWHEHWS C KITMEHTOM,

W) NOTOK AaHHbBIX MeXOY KITMEHTOM U CepBEPOM He [OMKEH CoAepaTb 3ape3epBMPOBaHHbIX CMOB, 38 UCKITKYeHUeM
MX NPAMOTO HasHaYeHus .

KomaHgel SLICP npueeneHsl B Tabnuue IM2.

Tabnwuuya 2 — KomaHgb!

Komanpga 3HaveHne
HELP 3anpoc nogckasku no koMaH4aMm cepeepa
NOOP [Mpockba nogTBEPAUTEL MOTOBHOCTL K MPUEMY NaKeToB
QUIT MpocLba 3aBeplUnTL Ceccuto

Jiobas KomaHaa QorKHa 3aBepluaThca nocrnenoBartensHocTe cuMmBonoe CRLF (0x0d 0x0a).
.2.4.3 Kogbl 0TBETOB
Konbl oTReTOB NpuBeaeHsl B Tabnuue 3.

Tabnwuua I3 — Koabl oTBETOB

Kon 3HaueHue

Koabl YCNeLwHoro BeINONHEHUA

100 CoeauHeHWe yCTaHOBINEHO, CECCUA OTKPbLITa
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lpodomxeHue mabnuuyel I3

Koa 3HaveHne

210 Oteet Ha kKomaHay NOOP — noaTteepaeHWe roTOBHOCTU K NMPUEMY NaKkeToB
299 Ceccua ycneluHo 3aBeplleHa. CoeguHeHne cenvac byoet pasopeaHo

320 Maket ycnewHo obpaboraH

321 KomaHga ycnelwHo BbinonHeHa

322 OTBeT cchopmMMpOBaH 1 NepeaaH

Koabl olumbok

520 Heun3eecTHas komaHaa

553 OwwmboyHoe konuvecTeo 6anT B NakeTe ALOP. BoamoxHa notepsa npu nepefadye

555 Owwnbka cMHTaKCcM4ecKoro aHanusa

556 HeT npuaHaka Ha4yana naketa ALOP

557 HeT npuzHaka koHua naketa ALOP

558 HeT umeHn cepeuca-obpaborynka naketa ALOP

559 HeT umeHnu otnpaButena naketa ALOP

560 HeT koga gaHHbIX naketa ALOP

561 OwwmbouHbi dopmaT Aatel AaHHbIX naketa ALOP

562 Owwnbka B hopmaTte BpeMeHU Unu UHTepBana BpeMeHn AaHHbIx naketa ALOP

563 HeTt gaHHbIX

564 OwwnboyHoe 3Ha4veHWe B none «dpenm/ecero cpperimo» nakera ALOP

565 HenpaBuneHoe konuyecTBo nonewn naketa ALOP

566 Cepsuc HasHauyeHusa naketa ALOP Ha gaHHOM y3ne He 3aperucTpyupoBaH

567 Cepeuc HasHayeHus naketa ALOP Ha gaHHOM y3ne He HacTPOoeH Ha NpUeM

568 CepBuc Ha3Ha4YeHWs Ha OaHHOM y3rne He COOTBETCTBYET ykazaHHomy B nakete ALOP (owwubka
MapLpyTu3auun. [nsa ycTpaHeHns HeoBxo4Mmo aHanusnpoeark Tabnuubl MapLupyTU3aLmmu Ha
BROKER’ax)

573 CuHTakcu4yeckas olimbdka unm owmnbovHoe 3HadeHue B nakete ALOP

575 CuHTakcu4yeckas owmnbka unu owmboyHoe 3HaveHue B none naketra ALOP

580 HepoctatouHo npae Ans BbINOMHEHUS onepauun

600 Owmnbka npu MHUUMaNM3aLMK cokeTa (B TPAH3WTHOW Ceccum)

610 Owmbka cokeTa (B TPaH3UTHOW ceccumn)

620 Meperpyaka cepeuca. CepB1C He MOXET 0OCNYKUTb COeaANHEHME N0 NMPUYMHE JOCTUKEHNS MO-
pora MakCUMansHOW 3arpy>KeHHOCTU APYTMMU COeaAMHEHUAMMU

710 Het ceasu mexgy KC n yctpoicteom JTATHY

1 Owmnbka ceasun ¢ 1 yctponcteoM (KoHTponnepom) JTAMHY

712 Owwnbka cBa3u €O 2 YCTPOWCTBOM (KOHTponnepom) JTIAMHY

713

714
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OkoHyaHue mabnuus! 7.3

Kon 3HaveHne
... pesepB ...
719
720 KC. TYB He npuHaT. HekoppekTHoe cogepxumoe TYB
721 Mpuem TYB 3abnokvpoBaH B Te4eHUe TamM-ayTa nocne cpabatbiBaHna N0
722 Otkas JIAMNHY, Beinontexue komang MNTK BY LCINA HeBo3MOXHO
723 HewnaeecTHasa owwnbka npu obpaboTtke NAMHY komangel MNTK BY LICMA
725 HeeoamoxHo nepenate TYB Ha ycTporcTBo JTIAMHY no npuynHe NpeBbILLEHNA TalMm-ayTa OXu-
naHwa oteeta ot JIAMHY
730 Bce poctynHele coeguHenua mexay KC wn JIAMNHY 3aHaThl

3apesepBupoBaHHble KnoveBble cnoea SLICP+ALOP npuseneHsl B Tabnvue 4.

Tabnuuya T[4 — 3ape3epBMpoBaHHble Kntovesble crioea SLICP+ALOP

Cnoeo 3HaueHue
~$begin$~ MNpuaHak Ha4ana naketa ALOP
~$end$~ MpunaHak koHua naketa ALOP
~$~ Pasnenutens nonein naketa ALOP
~$SABS~ Mapkep Hayana coobueHus cepeepa (Server Answer Begin)
~$SAES~ Mapkep koHua coobueHus cepepa (Server Answer End)

I.2.4.4 Ceccusa cBA3M C ncnons3osaHnem npoTtokona SLICP
Ceccusi cBA3M JOMKHa COCTONATE U3 3Tanoe, NpuMeedeHHbIx B Tabnuue [M.5.

Tabnuuya 5 — Ceccua ceasn u ee atansl

CropoHa [aHHble Onucaxue
KnueHT YcTaHaBNVMBaeT coeAUHEHWE C ONpeneneHHbIM NopToM (HanpuMep, —
5280) cepBepa XXX XXX XXX XXX
Cepsep ~$SAB$~100 OK~$SAES~CRLF* Ceccus oTkpbiTa. [0TOB
obcnyxreaTk 3anpockl
KnneHTt ~$begin$~CRLF lMNepenaya 3anpoca B
~$~service_02~%$~kio3_02~%$~dg100~$~18.07.1999~$~NULL~$~CRLF cthopmate ALOP
:232345:655567:23498.7:458721.54.0:0:0:1254:0:CRLF
~$~0~$~CRLF
~$end$~CRLF
Cepsep ~$SAB$~320 OK~$SAE$~CRLF 3anpoc ycneLHo o6-
pabotaH
KnneHt ~$begin$~CRLF Mepenaya 3anpoca Ne 1
~$~service_02~$~kio3_02~$~WAQ B thopmate ALOP ¢ oxu-
1~$~18.07.1999~$~NULL~$~CRLF JaHnem oTBeTa
:sut_01:sut_02:sut_03:CRLF
~$~0~$~CRLF
~%$end$~CRLF
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OkoHYaHue mabnuuesi -5

CTtopoHa [aHHble Onucaxune
Cepeep ~$begin$~CRLF OTBeT Ha 3anpoc Ne 1
~$~kio3_02~$~service_02~$~A0Q nepegaH

1~$~18.07.1999~$~NULL~$~CRLF
:sut_01=12854:sut_02=2564.54:sut_03=44741.9:CRLF

~$~0~$~CRLF

~$end$~CRLF

~$SABS~322 OK~$SAES~CRLF
KnueHt QuitCRLF 3aBepLUnTL ceccuio
Cepeep ~$SAB$~299 OK~$SAE$~CRLF Ceccus 3aKkpbiTa
Cepsep PazpblBaeT coegmMHeHne —

* CRLF — Bo3Bpar kapeTku.

CBpBEp HEM3MEHHO OTBEYaET KOAOM CoobLLeHus {TpVI CUMBONA, KaxablA 13 KOTOPbIX NEXNUT B Aana3oHe OT HynA
Ao ,qEBFlTVI), OoTOeneHHbIM cnpaea MMHUMYM OOHWUM npoﬁenom OT TEKCTa CDOSLLLEHVISI.
Hanwuue kakux-nvbo AONONHUTENBHLIX CUMBOMNOB CreBa OT Koga cooblleHns He AonycKaeTcA.

I.2.5 OnucaHuwe npotokona TMDEP

[2.5.1 TMDEP [Telemetry Data Exchange Protocol (v 1.0)] — npoTokon obmeHa AaHHbIMW ¢ yAaneHHsIM YCTPOid-
cteom JIAMNHY. Peanuayet ceccuio obMeHa coobLieHMAMU NO TEXHOMOMMKU «KIWEHT/CepBep» Yepes ycTaHaBnmBaemoe
TCP-coeguHernue (TCP/IP — uHTepdenc cokeTos).

a) KomaHgHbI1M npoueccop

KomaHZHbIN npoleccop Ha CTOPOHe cepBepa A0IMKeH NOAYMHATLCA NpaBmnam, NpeacTaBneHHbIM B ONMCaHuK Npo-
Tokena SLICP.

KomaHge! npoTokona npveegenel B Tabnuue [M.6.

Kaxabiih oTBeT 3akaHuuBaeTca ctaHgapTHelM SLICP-6nokom:

~$SAB$~_SERVER_MESSAGE_~$SAE$~CRLF

Tabnuua 6 — KomaHabl

Obwwne

SLICP-coeMmecTUMbIE Habop komaHa, ctangapTtHein ana scex SLICP-coBMecTMMbIX Moaynen

ITiobas komaHda OomkHa 3aBepluaTbes nocnegoBaTtensHocTeO cumBorioB CRLF (0x0d Ox0a).

0) Koabl oTBeTOB

Koabl 0TBETOB OOMKHBI COOTBETCTBOBATE KOAAM, NpeaAcTaBNeHHbIM B onucaHun npotokona SLICP.

B) Ceccusn

Peanunzauuna ceccvm gomnxkHa COOTBETCTBOBATL pErnamMeHTy, NpeacTaBneHHoMy B onvcaHum npotokona SLICP.

r) Bel3oB doyHKUMIA Npuema/nepenaydv gaHHbIX

GyHKUMKM Npuema/NepegayYy daHHbIX HeobxoomMo uHkancynvpoeaTe B none JAHHBIE nakera ALOP. OTteeT Takke
uHkancynupyetca B none JAHHBIE naketa ALOP.

[Mpu nepenaye uncen ¢ ApobHON YacTbio B KA4YeCTBe pasgenuTens uernoun u gpobHoit yactu npuMmensetcs TOYKA.

[.2.5.2 Tunbl NnakeToB MHpOpPMaLMoHHOro obmMeHa

a) B pamkax npotokona TMDEP moxet npousBoguTtbca obmeH naketamum B chopmarte ALOP. CogepxaHne nHdop-
MaLMOHHOW YacTK NaKeTOB MOXET NpeacTaBnATe CODOM HECKONMbLKO Pa3HOBUOHOCTEN:

1) OaHHbIe;

2) KoMaHabl.

6) daHHbIMKU ABNAKOTCS:

1) TYB (tabnvua ynpaensiolwmx BO3OAeUCcTBIN);

2) npoTtokon cpabaTbieaHuid ycTpoictea JIAMHY, nepepasaemslid ot JIAMHY (yepes KC) wnoazy MMO;

3) npotokon nepegaun TYB (nepegaetcsa wno3y MMO) ot KC k yctpoiictey JIAMHY;

4) puarHocTuyeckne aaHHble o coctoaHun KC;

5) onarHocTu4eckue gaHHble 0 cocToAHUK yeTporcTea JIAMHY;,

6) onarHoCTUYECKNE AaHHbIE O COCTOAHUM KaHaroB CBA3M;

7) viHdhopmaums o pexxume paboTel ycTponcTsa JTAMNHY;

8) pexxuMHbIe napameTpbl.
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B) KomaHgamum aBnsawoTcs:
1) unnyuanusaunsa yctporctea JIAMNHY (3anpoc Ha nepegadvy TYB);
2) 3anpoc uHgopmMauuu ot wno3a MMO k yetpoucTtsy JTAMHY:
- 0 cocTosHUK ycTpourcTea JTAIMHY;
- COCTOSIHWM KaHarnoB CBA3M;
- pexume pabotel ycTponcTea JTAMHY;
3) 3anpoc ¥YB n3 TYB JTIAMNHY/TYB LICTA;
4) 3anpoc pexUMHbIX NapameTpoB;
5) cuHXpOHM3aLWA BpEMEHN.
r) Qy6nupoBaHHble ycTpoWcTBa HyMepytoTes HauuHas c 0.
[.2.5.3 MNepenaya KoMaHg
a) Pernctpaums Login
Login (UserName, Password, NeedStat).
WaoeHtucuumposatsea B [TK BY.
MapameTpel:
1) UserName — 3aperucTpuMpoBaHHOEe HauMeHOBaHWe KoMmnnekca nporpamMmmHoro obecnevenvs, Ans e3anmogen-
C KOTOPbIM NPOM3BOAMTCH MAEHTUbUKaums;
2) Password — naporb (B XelUMpoBaHHOM BUAE);
3) NeedStat — 3apesepBupoBaHO Ans NPUMEHEHUS B AalbHENLLEM.
Ecnu peructpaunsa npowna, oteet: ‘OK’
Ecnu pernctpauns He npowna, To otBeT (NO RIGHTS:.

TMpumep —

Knuenm:

~$BEGINS~

~$~ODUURL_CFRAS_RT01~$~UJNAJA_KS_01~3~WAQ 1~$~NULL~$~NULL~$~
~$~Login(srv1, srvipass, 0)~$~0~$~

~$END$~

Modyne:

~$BEGINS~

~$~UJNAJA_KS 01~3~ODUURL_CFRAS_RT01~$~A0Q 1~$~NULL~$~NULL
~3~

OK

~$~0~8%~

~$END$~

~$§SAB$~322 OK~$SAES~.

6) 3anpoc coctoaHua gybnvposaHHbix yctponcTs JIAMHY (onuwma)

3anpoc coctosHua yctponctia 1 (Y1) m yctponctea 2 (Y2) NTANHY no asym kaHanam MMO.
3anpoc ot wrn3a MMO k KC.

®opwmart BbI30Ba:

GetCurMode_KPU

OTBeT CcTpyKTYypa:

BanTa (3Ha4veHus 1 unm 0 — pab/Hepab.): KaHan1_¥Y1, KaHan2_Y1, Kanani1_¥Y2, KaHan2_Yy2
#9

1 6anT (1 — A3, 0 — aBTOHOMHbI)

#9

64 BanT (butoBaa Macka): curHaneHaa nHaukauus. 64-in dant «Pabota/Peseps» (1/0).

#9

1 6ant (0 — «Hepacuet», 1 — «Pacuet»). JIAMHY He cmorna copmuposate TYB B aBTOHOMHOM pexunme paboTbl

(NpUYMHOM MOryT BbITh HepacyeTHble CEYEHUs, HEW3BECTHas cxema ceTu, noteps ceasn ¢ CCN u 1. n.).

112¢'96a|71Ta (1 — pectapt, 0 — HopmaneHaa pabota): Y1 Y2

1{2#96a|7|Ta (1 — rkonTponnep JIAMNHY B pabote, 0 — B oTkase): Y1, Y2

§g6aﬁTa (1 — BbIXxOoOHbIE Lenu BKMoYeHbl, 0 — oTKnoMeHbl): Y1, Y2

112#96(:||71Ta (1 — BXOAHbIE Uenu BKMNYeHbl, 0 — oTKkNoYeHbl): Y1, Y2

ggﬁaﬁTa (1 — oTcyTCTBYET curHanuaaumnsa o HeucnpasHocTh B koHTponnepe JIAIMHY, 0 — B koHTponnepe JIAMHY

chopMUpoBaHa cUrHanuaauus o HemcnpasHocTu): ¥1, Y2
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ggﬁaﬁTa (1 — HeT pasHouTeHurn, 0 — ecTb pasHouTeHuUs): Y1, V2

ggﬁam (1 — Hanuuue HepacyeTHeIX cedeHur, 0 — HepacyeTHbIe cevYeHUs OTCYTCTBYIOT)
EMMFFFF‘-ILIMMCCTT (ana Y1)

E,?J,MMITFML{MMCCTT (anga ¥2)

#9

[MpumeyvyaHune — BeipaxeHue «-1» 0bo3Ha4YaeT HeonpegeneHHoe (HeQoCTOBEPHOR) 3HAaYeHNe.

Tpumep —

Knuenm:

~$BEGINS$~

~$~UJIJNAJA_KS_01~$~ODUURL_CFRAS_RT01~3$~WAQ 1~$~NULL~$~NULL~$~
GetCurMode_KPU

~§~0~$~

~$END$~

Modynb:

~$BEGIN$~

~$~ODUURL_CFRAS_RT01~$~UJNAJA_KS_01~%~A0Q 1~3~NULL~$~NULL~$~
1111 #9 1 #9 0000000...1 #9 1 #9 00 #9 11 #9 11 #9 11 #9 11 #9 11 #9 00 #9 1411200515454500
#9 1411200515454600 #9

~$~0~%~

~$END$~

~$SAB$~322 OK~$SAE%~.

B) Nepenaya HoBoro BpemeHu ans yctporctea JIAMNHY

HanHble ot wntoza MMO ana KC.

®dopmaT Bbl30Ba:

SetCurTime (Npk, TIME)

Npk — Homep oy6nupoeaHHoro yctporcTea JTAMHY.

TIME — uameHeHue Bpemenn ana yctpoictea [1AMHY, c.

[aHHoe nameHeHWe onpeaenseTcs Ha OCHOBaHMK Heckonbkux 3anpocoB GetCurTime, B pe3ynstaTe KOTOPbIX ycTa-
HaBMNWBAETCH BPEMS 3aJepKK1 NaKeToB B CETW NEPEAayn OaHHbIX W PEanbHOE PacXmKOEeHWe BO BPEMEHW HA KaXA0M W3
aybnupoeaHHbix ycTporcTe JIATNHY v cepeepe LICTA.

Mpumep —

Knuenm:

~$BEGIN$~

~$~UJNAJA_KS_01~$~ODUURL_CFRAS_RT01~$~WAQ 1~3$~NULL~$~NULL~$~
SetCurTime(1, +4)

~$~0~$~

~$8END$~

Modyns:

~$BEGIN$~

~$~ODUURL_CFRAS_RT01~$~UJNAJA_KS_01~%$~A0Q 1~3~NULL~$~NULL~$~
OK

~$~0~3$~

~$ENDS$~

~$SAB$~322 OK~$SAES$~.

MpumeyvyaHue — +4 npeacraensaer «NpubasuTb Ha Y1 4 cekyHObI».

r) Nepenaya komaHOb! Ha nepeknioyeHwe yctporctea JIAMHY B aBTOHOMHBI pexum
Komanpa ot wnwsa MMO ana KC.

®opmar Beizoea (LM — Local Mode):

SwitchToLM(Author)

Author — 0: gucnetyep, 1: LCMA.

lNpumep —
Knuenm:
~$BEGIN$~
~$~UJNAJA_KS 01~$~ODUURL_CFRAS_RTO01~$~WAQ 1~$~NULL~$~NULL~$~
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SwitchToLM(0)

~$~0~$~

~$END$~

Modyni:

~$BEGINS~

~$~ODUURL_CFRAS_RT01~$~UJNAJA_KS_01~$~A0Q 1~$~NULL~$~NULL~$~
OK

~$~0~%~

~$END$~

~$SAB$~322 OK~$SAE$~.

4) 3anpoc TYB uz yctponcTe JIAMHY

3anpoc gaHHbIx ot wni3a MMO gns KC.

dopwmart BhIz0BA:

GetTUV(Mode)

Mode: 0 — zanpoc TYB JNTAMNHY

1 —3anpoc TYB LICIA

OTBeT — cTpyKTYypa:

N_MNOp_1#9 N_MNOp_2 #9 CoctoaHune #9 HB #9 Yctonumeocte #9 O #9 OH #9 Y3C #9 3HaveHne_YB 1#9 ... #9

3navenve_YB_64 #9 OOAMMITTTYYMMCCTT #9 #13#10,
roe  N_[MOp— Homep nyckoBoro opraHa. [1na npocTeix nyckoBbix opraHos [10p_2 gomkHo 6biTe O

CocTosiHue — BkntoveHo/oTkno4veHo (0/1);

HB — 3HayeHve HebanaHca

Yeronumsocte — O unu 1. Mo ganHomy MNOp obecnevmBaetcs HeobxoaMMeI 06beM ynpasneHusa no BCEM CEYEHUAM.

Ol — oTknioYaemasn reHepaunsa (Uenoe)

OH — oTknioyaemasn Harpyska (L4enoe)

Y3C — yBennyeHue Harpysku ctaHumnm

3HayeHne _YB_N — 3Ha4veHume 0 unu 1 YB. MNepegatotca Bcerga Bce 64.

OOMMITTTYYMMCCTT — geHb, Mecau, rog, 4ac, MUH, ¢ — TOYHOoe Bpema nocnegHero obHoeneHus YB no gaHHo-
my MNOp, TT — 3Ha4eHue B MC («??», eCnK 3Ha4YeHWe He U3BECTHO);

#9 — cumson ASCII [TAB];

#13#10 — cumeonel ASCII [CRLF].

Mpumep —

Knuenm:

~$8BEGINS~

~$~UJNAJA_KS_01~$~ODUURL_CFRAS_RT01~3~WAQ 1~3~NULL~$~NULL~$~
GetTUV

~$~0~$~

~$END$~

Modyne:

~$BEGINS~

~$~ODUURL_CFRAS_RT01~$~UJNAJA_KS_01~$~A0Q 1~$~NULL~$~NULL~$~
THIOHI 1 HI 0 #9 1#9 200 #9 300 #9 1 #9 .... #9 1 #9 141120057122020?7? #9
2H#I0H#IOHIO0#I9 1#9 250 #9 100 #9 1#9 .... #9 0 #9 1411200571220207?7? #9
HOOHI 1 HIOHI O #9400 #9 500 #9 0 #9 .... #9 1#9 1411200512202077 #9
~$~0~$~

~$END$~

~$SAB$~322 OK~$SAE$~.

e) 3anpoc pexxMMHbIX NapaMeTpoB
3anpoc gaHHbIX oT wno3a MMO ans KC.
®opwmart BLI30BA:
GetMP(N_PK)
roe  N_PK-— Homep gyBnuposaHHoro yctpoicTtea JTAMHY.
OTBeT — CTpyKTYpAa:
MK #9 CA1...CMN64 #9 P1...P64 #9 CeueHnel #9 ... #9 CeyeHne16 #9
OOMMITTTYYMMCCTT #9 #13#10,
roe  [NK — Homep ycTpoicTea;
C — curHaneHas uHgukauus (moxet 6eite 0 unu 1). [ins kaxgoro nonykoMnrekTa cBoi Habop;
P — pemoHTbl (MoxeT 6biTe 0 unun 1), Ansa 0bonx NONyKOMMNNEKTOB — OANHAKOBO;
CeueHne — Homep cTyneHun (3HadeHus ot 0 oo 63), ecnu Gonblle nnu paBHo 64, TO pEMOHTHAA CXxeMa B CeYeHr
HepacyeTHad. [Ina oboux nonykoMnneKkToB — O4WUHAKOBO;
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OOMMITTTYYMMCCTT — geHb, Mecsl, rofd, Yac, MWH, CeK — TOYHOoe Bpems nocregHero obHoBneHua ¥YB no naH-
Homy MNOp, TT — 3Ha4yeHue B MC («?7?», ecnu 3Ha4YeHne He U3BECTHO);

#9 — cumeon ASCII [TAB];

#13#10 — cumonel ASCII [CRLF];

Mpumep —

Knuenm:

~$BEGIN$~

~$~UJNAJA_KS_01~$~ODUURL_CFRAS_RT01~$~WAQ 1~$~NULL~$~NULL~$~
GetMP(0)

~$~0~$~

~$END$~

Modyns:

~$BEGIN$~

~$~ODUURL_CFRAS_RTO01~§~UJNAJA_KS_01~$~A0Q 1~$~NULL~$~NULL~$~
0#90....T#91..0#9 10 #9 10 #9 ... #9 2 #9 1411200514112277? #9

~$~0~$~

~$END$~

~$SAB$~322 OK~$SAES$~.

) 3anpoc Tekyllero BpeMeHn Ha yctporictee JTAMNHY

3anpoc gaHHbIX oT wno3a MMO ansa KC.

dopmaT Bbl3oBa:

GetCurTime(Npk, CPATIME)

Npk — Homep ycTpoicTtea JTATHY.

CPATIME — pata/Bpems Ha cepsepe LICIA B TekctoBom chopmate: AOAMMITT THYMMCC.

OTBerT:

Npk — Homep ycTponcTea JIAMHY.

CPATIME — pata/Bpemsi, nony4eHHsle ¢ cepeepa LICIA B TekctoBoM chopmate: JOAMMITTTHYYMMCC. 3aeepuia-
etca cumeonom #9 (TAB).

KPUTIME — pata/Bpems Ha ycTponcTse JIAMNHY B TekctoBom dopmare: AOMMITTTHYMMCC. 3aBepLuaetca cum-
Bonom #9 (TAB).

lMpumep —

Knuenm:

~$BEGIN$~

~$~UJNAJA_KS_01~$~ODUURL_CFRAS_RT01~3$~WAQ 1~3~NULL~$~NULL~$~
GetCurTime(1, 08062005101512)

~$~0~$~

~$END$~

Modyns:

~$BEGINS~

~$~ODUURL_CFRAS_RTO01~$~UJNAJA_KS_01~$~A0Q 1~3~NULL~$~NULL~$~
1 #9 08062005101512 #9 08062005101525 #9

~$~0~%~

~$ENDS$~

~$SAB$~322 OK~$SAES$~.

n) 3anpoc TYB Ha NTAMNHY (onumna)

3anpoc TYB oT BHellHero knueHTa Ans w3a KC.

GopmaT Bbl30Ba:

ExecGetTUV(KPU_ID, Mode)

KPU_ID — ngeHtudukatop yctponctea [1AMHY B 6aze panHbix (BO) MTK BY LICMA.
MODE — 0: TYB NAMAY, 1: TYB LICIMA.

OtBerT:

MpoeHTndmkaTtop 3anmcaHHon B B TYB UCIIA.

Tpumep —
Knuenm:
~$BEGIN$~
~$~ODUURL_CFRAS_RT01~$~ODUURL_CONSOLE~$~WAQ 1~$~NULL~$~
NULL~$~
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ExecGetTUV(1,1)

~$~0~%~

~$END$~

Modyni:

~$BEGINS~
~$~ODUURL_CONSOLE~$~ODUURL_CFRAS_RT01~$~A0Q1~$~NULL~$~
NULL~$~

234

~$~0~%~

~$END$~

~$SAB$~322 OK~$SAE$~.

K) MNepenaya komaHabl Ha nepeknodeHne JTAMHY B pexxum A3
KomaHga ot wnto3a KC ana KC.

®opmarT BhIzoea (SM — Slave Mode):

SwitchToSM(Author)

Author 0: gucnetyep, 1: LUCMA.

Mpumep —

Knuenm:

~$BEGINS~

~$~UJNAJA_KS 01~$~ODUURL_CFRAS_RT01~$~WAQ 1~$~NULL~$~NULL~$~
SwitchToSM(0)~$~0~$~

~$END$~

Modyni:

~$BEGINS~

~$~ODUURL_CFRAS_RT01~$~UJNAJA_KS_071~3~A0Q 1~$~NULL~$~NULL~$~
OK

~$~0~$~

~$END$~

~$SAB$~322 OK~$SAE$~.

I.2.5.4 MNepenaya oaHHbIX

a) Nepepaya TYB nocne pacuyetHoro uukna

HaHHble oT wno3a MMO ang KC.

®opmart BbI30BA:

NewTUV(Struct)

Struct cTpykTypa:

Kog #9 N_IMOp_1 #9 N_TNOp_2 #9 Coctoanne #9 HE #9 3nauenve_YB_1#9 .... #9
3Hadenue_YB_64 #9 AOMMITTTYYMMCCTT #9 #13#10,

M — Konu4ecTBO NPOCThIX NYCKOBbIX OPraHoB, KOTOPbIE COCTABNSIOT CNOMHbIA NYCKOBOW OpraH;
N — konuyecTBO cTyneHel ¥YB Ha HU30BOM YCTPOWCTBE;

Kog — kog (konuyecTBo obpaboTaHHbIX aBapuii oT faHHoro yetpoinctea JIAMHY). Yetpoicteo NTAMNHY npuHumaet

TYB v 3anomMuHaeT faHHbli Kof,. MNMpu cpabateiBaHuu YB (MOp) NAMHY nepenaet 4yepes KC wntosy KC npoTokon cpaba-
TeiBaHuA. Cepeep LICIA gomxkeH npu nony4yeHUn 4aHHOMO NPOTOKONa OCTAHOBUTL TEKYLUMA pacyeTHbIN LMK U Npon3se-
CTu pacyeT 3aHoBo. [Nlocne yero yBenuunTs Ha 1 (unu Bonee) koa. Hoeele TYB nepegatotcs ¢ HoBbIM kogoM. Ecnu JTATMNHY
nonyyaet TYB co cTapblM KO4OM, TO 3TO CHMTAETCHA NPUEMOM owmnbodHou TYB;

N_IMOp — Homep nyckosoro opraHa. CocTouT U3 0gHOro uUnu Heckonbkux Yucen MOp_1 ... NMOp_M. [na npocTbix

MyCKOBbLIX OPraHOB BCE 3HAYEHUSA, Kpome nepBoro, AormkHel 6eiTe 0. Kon-Bo MNOp B cTpoke YB HacTpanBaetca onuuoHans-
HO 01151 K&XKA0ro KOHTponnepa;

CocTosiHue — BknoveHo/oTknoyveHo (0/1);

HBE — 3HaueHve HebanaHca;

3HadeHve_YB_N — 3Hadenume 0 unun 1 YB. MNepenatoTca HEM3MEHHO BCe 64;

#9 — cumeon ASCII [TAB];

#13#10 — cumeonsl ASCII [CRLF];

OOMMITTTYYMMCCTT — geHb, Mecau, rog, 4ac, MUH, C — TOYHOe Bpemsa nocneaHero obHoeneHns YB no gaHHo-

my MNOp, TT — 3Ha4eHue B Mc («??», ecnun 3Ha4YeHe He U3BECTHO).

Tpumep —

Knuenm:

~$BEGINS~

~$~UJIJNAJA_KS_01~$~ODUURL_CFRAS_RT01~$~WAQ 1~§~NULL~$~NULL~$~
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NewTUV(
88B8HITHIOHI THIOHIOH#I 1#9.....#9 0 #9 1201200412310077? #9 #13#10

888 #9 64 #9 21 #9 1#9 0 #9 0 #9 1 #9.....#9 0 #9 12012004123100?7 #9 #13#10)
~$~0~§~

~$END$~

Modyns:

~$BEGIN$~
~$~ODUURL_CFRAS_RTO01~$~UJNAJA_KS_01~$~A0Q71~$~NULL~$~NULL~$~
OK

~$~0~8~

~$END$~

~$SAB$~322 OK~$SAES$~.

6) Mepenaya npoTtokona cpabatsiBaHui NOp

Mo aton komaHae LICTA yeennymeaet Ha 1 kog TYB (konudecteo o6paboTaHHbIX aBapui).

HanHble ot KC gna wnioza MMO.

dopmar BeI30oBA:

EmergencyPO(Struct)

Struct — cTpykTypa:

MK#9D1#9 ©2#9 P2#IMOp_1#9 ... #9MM0Op_64#90_MOp_1#9 ... #90_MNOp_64#900MMITTTYYMMCCTT#9,
rae  [NK — HoMep yCcTpoWcTBa, C KOTOPOro rnosny4veHo ysegomneHme (0 — nepsblit, 1 — BTOpOW);

®1 — ecnn 1, To BO3aencTBMA ObINK BblaaHbl, ecnin 0, TO BO3AeNCTBUA He Dbinu BblgaHbl;

®2 — ecnn 1, To npuaHak « TYB He rotos», ecnu 0, To « TYB rotoe»;

®©3 — ecrin 1, To TYB UCTIA, ecnu 0, To TYB NATHY;

MNOp — npuwenLlmne aBapuiiHbie curHansl, kKak Homepa MOp (64 wT. 1 unn 0);

O_lNOp — npuwegLune oTKNKYEHHbIE aBapuiHbIe curHansl, Kak Homepa NOp (3HadveHue 1 unu 0; konudecTteo MNOp
MoXeT BbITe NbbIM);

OOMMITTTYYMMCCTT — (neHb, Mecal, rof, 4ac, MUH, C — TOYHOE BpeMS).

Tpumep —

Knuenm:

~$BEGINS$~
~$~ODUURL_CFRAS_RT01~$~UJNAJA_KS_01~$~WAQ1~$~NULL~$~NULL~~
EmergencyPO(0#9 0 #90#91#9 1 #9 0 #9 .... 0 #9 0207200412451100 #9)
~$~0~%~

~$END$~

Modynb:

~$BEGIN$~

~$~UJIJNAJA_KS_01~$~ODUURL_CFRAS_RT01~$~A0Q 1~3~NULL~$~NULL~$~
OK

~$~0~$~

~$END$~

~$SAB$~322 OK~$SAE%~.

B) Nepenava pacwwmperHoro npotokona cpabateiBaHuii [Op (onuuma)

HanHble ot KC gna wnioza MMO.

dopmaT Bbl30Ba:

EmergencyPO_Ext(Struct)

Struct cTpykTypa:

MP#9#13#10

[MK#9P1...P64#9Ceqenne1#9.. #9Ceuenne 16489 00MMITTTHYMMCCTT#9#13#10

POE#9#13#10

MK_1#901#9#13#10

®2#9MOp_1#9N0p_2#9YB_1...YB_64#900MMITITYYMMCCTT#9#13#10

G2#9MOp_1#9M0Op_2#9YB_1...YB_64#9 OOMMITTTHYMMCCTT#9#13#10,
roe  MP — lNpedonke, osHavatowmin Hadano énoka PEXXKIMHbLIX napameTtpos;

MK — Homep ycTpourcTBa (0 — nepBLii, 1 — BTOPOM), C KOTOPOro NofAydYeHa pexumMmHas MHopMauns;

P — pemMoHTbI (MoxeT BbiTe 0 unu 1). [Ana obonx yCTPOWCTE — OQMHAKOBO;

CedeHve — HoMep cTyneHu (3HaveHus ot 0 go 15), ecnu Bonblue UK paBHo 64 — peMOHTHas CXema B cevyeHun
HepacyeTHas. [ina oboux yCTpONCTB — OOWHAKOBO;
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OOMMITTTYYMMCCTT — geHb, Mecsl, rofd, 4ac, MUH, CEK — TOYHOe Bpems nocnegHero obHoeneHnsa ¥B no gaH-
Homy MOp, TT — 3HayeHue B Mc unu ?7;

POE — lMpeduke, o3Havaowmin Hayano 6noka PACLUMPEHHOIO npoTtokona;

MK — Homep ycTpoKiCTBa, C KOTOpOro nonyyeHo yeegomreHve (0 — nepsoli, 1 — BTOpPOK);

®1 — ecnu 1, To Bo3aencTBust ObinK BbigaHsbl, ecnu 0, To BO3AeNCTBUA He ObiNy BbloaHb!;

®2 — npuaHak, u3 kakoro TYB BeigaHo Bosgencteue (0 — n3 TYB JTAMHY, 1 — u3 TYB LCIA);

MOp — npuwewne aBapuiHele curHanel, kak Homepa MNOp;

YB — BblaHHble ynpaBnsowue Bo3aencTBuUs;

OOMMITTTYYMMCCTT — (aeHb, Mecsu, rof, 4ac, MWH, ¢ — TOYHOE Bpems).

lpumep —

Knuenm:

~$BEGINS~
~$~ODUURL_CFRAS_RTO01~$~UJNAJA_KS_01~$~WAQ1~$~NULL~$~NULL~$~
EmergencyPO_Ext(MP #9 #13 #10

T#91...0#9 10#9 ... #9 3 #9 14112005141122?7 #9 #13 #10

POE #9 #13#10

1#9 1#I #13 #10

1#9 1#9 0 #9 00071000...0 #9 0207200412451100 #9 #13 #10

0#9 12 #9 14 #9 0100010...0 #9 0207200412451200 #9 #13 #10)

~$~0~$~

~$END$~

Modyne:

~$BEGINS~

~$~UJIJNAJA_KS_01~$~ODUURL_CFRAS_RT01~$~A0Q 1~$~NULL~$~NULL~$%~
OK

~$~0~%~

~$ENDS$~

~3SAB$~322 OK~$SAE$~.

r) Mepenaya cpabateiBaHuin YB
HDaHHble ot KC ana wnwosa MMO.
$opmaT BbIZ0Ba:
EmergencyUV(Struct)
Struct cTpykTypa:
MK#QONATHIYB_1#9 ... #9 YB_N #9 AOMMITTTHYYMMCCTT #9,
roe [NK — Homep ycTporcTBa, ¢ KOTOporo nonyyeHo ysegomneHve (0 — nepsbii, 1 — BTOpPOR);
ONIAI — ecnn 1, TO BO3OeUCTBUA ObINK BbldaHbl, ecnv 0, TO BO3OeWCTBMA He DbINK BblaaHbl;
OOMMITTTYYMMCCTT — (aeHb, MecsU, rog, Yyac, MWH, C — TOYHOE Bpems).

MMpumep —

Knuenm:

~3BEGINS~

~$~ODUURL_CFRAS_RT01~$~UJNAJA_KS_01~$~WAQ 1~$~NULL~$~NULL~$~
EmergencyUV(0O #9 0 #9 1 #9 0 #9 0 #9 0 #9 0 #9 0 #9 0 #9 1 #9 0 #9 0207200412451100 #9)
~$~0~$~

~$END$~

Modyns:

~$BEGINS~

~§~UJNAJA_KS_01~$~ODUURL_CFRAS_RT01~$~A0Q 1~$~NULL~$~NULL~$~
OK

~$~0~%~

~$END$~

~$SAB$~322 OK~$SAE$~.

4) Nepenaya nHdopmauum o coctoaHMM yetporcTs NAMHY

Hanuble ot KC ansa wno3sa MMO.

$opmart BbI30Ba:

CurMode_KPU(Struct)

Struct cTpykTypa:
4 BawTa (3Ha4veHma 1 unn 0 — pabota/He pabota): KaHan1_¥Y1 Kanan2_¥1 Kanan1_¥Y2 Kanan2_Y2
#9
1 6anT (1 — A3[, 0 — aBTOHOMHbIN)
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#9

64 BauT: peseps

#9

1 6anT (0 — «He pacuet», 1 — «PacuyeT»)

;;96a|?|Ta (1 — pectapt, 0 — HopmanbHas pabora): Y1 Y2

§Q6a|7|Ta (1 — VY B pabote, 0 —oTKa3 ¥): ¥1 Y2

ggﬁama (1 — BbIXOAHbIE Lenu BKMYeHbl, 0 — oTKMoYeHkl): Y1 Y2
zgﬁama (1 — BXoAHblE Lenu BKMAYEHbI, 0 — OTKMOYeHb!): Y1 Y2
296a|?|1'a (1 — HeT HeucnpaBHocTel, 0 — eCTb HeucnpaBHocTU): Y1 Y2
g%al?wa (1 — HeT pa3HouTeHun, 0 — ecTb pasHo4yTeHus): Y1 Y2
296a|?|T (1— Hanu4yne HepacHeTHbIX cedeHu, 0 — HepacqeTHbIX CeYeHUA HET)
E,?J,MMITITLMMMCCTT (ana Y1)

EQ,ELMMFI‘ITLNMMCCTT (ana ¥2)

#9

Mpumeyvyanune — Brlpaxernue «-1» 0bo3HayaeT HeonpegeneHHoe (HEOOCTOBEPHOE) 3HAYEHUE.

lMpumep —

Knuenm:

~$BEGINS$~

~$~ODUURL_CFRAS_RTO01~$~UJNAJA_KS_01~$~WAQ 1~$~NULL~$~NULL~$~
CurMode_KPU(1111 #9 1 #9 0000000...1 #9 1 #9 00 #9 11 #9 11 #9 11 #9 11 #9 11 #9 00 #9
1411200515454500 #9 1411200515454600 #9)

~$~0~%~

~$ENDS$~

Modyns:

~$BEGIN$~~$~UJNAJA_KS_01~$~ODUURL_CFRAS_RT01~$~A0Q1~%~ NULL~$~NULL~$~
OK

~§~0~$~

~$END$~

~$SAB$~322 OK~$SAE%~.

e) Nepepaya pexxMMHBIX NapameTpoB

[Mepenava gaHHbix oT KC gna wnwsa MMO. OcyliecTBnaeTca nepMognveck (HacTpavBaeMbld napameTp) U no
hakTy M3MEeHEHUA PEXMMHbIX MapaMeTpoB.

dopmaT Bbl30Ba:

MP(Struct)

Struct cTpykTypa:

MK #9 CU1...CN64 #9 P1...P64 #9 Ceueruel #9 ... #9 Ceuenne16 #9

AOMMITTTYYMMCCTT #9,
roe K — HoMep yCTpOWCTBa;

CW — curnaneHaa nHavkauwsa (MoxeT 6eiTe 0 unu 1). [inga kaxpgoro nonykoMmnnekTa — cBow Habop.

P — peMoHTbI (MoxkeT 6b61Tb 0 unu 1). [Ang o6oux NonyKoMnnekToB — OAWUHAKOBO;

CedeHre — HOMep cTyneHu (3HadeHus oT 0 go 15), ecnu BonbLue UK paBHo 64 — peMOHTHas CXema B CeYeHUn
HepacyeTHasi. [ins 0boux nonykoMnnekToB — O4WMHAKOBO;

#9 — cumeon ASCII [TAB];

#13#10 — cumonbl ASCII [CRLF];

OOMMITTTYYMMCCTT — geHb, Mecsl, rof, Yac, MUH, C — TOYHOe BpeMs nocrneaHero obHoBneHus ¥YB no gaHHo-
My MOp, TT — 3Ha4eHue B MC («?7», eCriv 3Ha4YeHNe He U3BECTHO).

lpumep —
Knuenm:
~$BEGIN$~
~$~ODUURL_CFRAS_RTO01~$~UJNAJA_KS_01~$~A0Q 1~$~NULL~$~NULL~$~
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MP(1#90....1#91...0#9 10 #9 ... #9 3 #9 14112005141122?77 #9)

~$~0~$~

~$END$~

Modyni:

~$BEGINS~

~$~UJNAJA_KS_01~$~ODUURL_CFRAS_RT01~$~WAQ 1~$~NULL~$~NULL~$~
OK

~$~0~%~

~$END$~

~$SAB$~322 OK~$SAE$~.
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(1

(2]

(3]

(4]

(3]

(6]

(71

(8]

(9]

Bubnuorpadun

[MpaBmna TeXHONOrMYecKoro hyHKLMOHUPOBaHUSA 3MEKTPOIHEPTETUHECKMX CUCTEM (YTBEPXKAEHbL! MOCTAHOBMNEHUEM
[NpaButensctBa Poccuinickon ®enepaumn ot 13 aerycta 2018 r. Ne 937)

TpeboBaHusA K OCHALLEHWUIO NMHWIA anekTponepeaayn 1 0bopynoBaHnsl 0ObEKTOB ANeKTPOIHEePreTUKK KNaccom Ha-
npsbkeHnda 110 kB v Bbilwe ycTpoAcTBaMy U KOMMMNeKcaMn penenHon 3alunTbl M aBTOMATUKK, a Takke K NpuHunnam
(OYHKLIMOHWPOBAHWA YCTPOWCTE M KOMIMNEKCOB PEMNerHOM 3alyuThl M aBTOMaTMKKA (yTBEpXaeHbl npuka3oMm MuHa-
Hepro Poccum o1 13 despana 2019 . Ne 101)

MO3K 61850-8-1:2011

CraHaapt WHcTuTyTa nHXeHepoB
3NEKTPOTEXHWUKN W 3MEKTPOHWUKK
IEEE 802.3—2018

MO3K 62439-3:2021

MO3K 60870-5-104:2016

MOGK/IEEE 61850-9-3:2016

RFC 793 STD 7

RFC 791 STD 5

CeTu CBA3M W cMCTEeMbl aBTOMAaTM3aumW aHeprocucTemM obLuero nonb-
3oBaHuA. Yacte 8-1. Cneuwndpmyeckoe oTobpadkeHue cepBuca CBf-
3n (SCSM). Otobpaxenusa gna MMS (MCO 9506-1 1 MCO 9506-2) n
MCO/M3K 8802-3 [Communication networks and systems for power
utility automation — Part 8-1: Specific communication service mapping
(SCSM) — Mappings to MMS (ISO 9506-1 and ISO 9506-2) and to
ISO/IEC 8802-3]

CrangapT opraHvsaumu nokaneHbIx ceten (rpynna ctaHgapTos) (IEEE
Standard for Ethernet)

MpomMblwneHHbIe ceTy cBa3n. CeTn aBToMaTu3aunn BbICOKOW O0CTyn-
HocTW. YacTe 3. lNpoTokon napannensHoro pesepsupoBaHua (PRP) u
BecluoBHOE pesepBUpoBaHKe BbICOKOW gocTynHocTh (HSR) [Industrial
communication networks — High availability automation networks —
Part 3: Parallel Redundancy Protocol (PRP) and High-availability
Seamless Redundancy (HSR)

YcTponctBa W cuctembl Tenemexanuku. Yacte 5-104. [NpoTtokonbi
nepegadn. OJoctyn k cetu gna IEC 60870-5-101 ¢ ncnonb3oBaHuem
CTaHOapTHbIX TpaHcnopTHeix npodwmnen (Telecontrol equipment and
systems — Part 5-104: Transmission protocols — Network access for
IEC 60870-5-101 using standard transport profiles)

CeTW W cuCTeMbl CBA3W ANA aBTOMaTU3aUMK SHEPreTUYecKMx cucTem
obuero nonb3oBaHud. Yacte 9-3. Npodounks NpoToKona TOYHOro BpemMe-
HW ANA aBTOMATU3auun IHEPTreTUYECKMX CUCTEM OBLLEro NonL30BaHUs
(Communication networks and systems for power utility automation —
Part 9-3: Precision time protocol profile for power utility automation)

Crangapt ViHTepHeTa. [NpoTokon ynpaeneHusa nepegadyei [Transmission
Control Protocol (TCP)]

Crangapt WHTepHeTa. WHTepHet — npoTokon [Internet Protocol (IP)]

[10] RFC 768 STD 6 Crangapt WuTepHeTa. MNpoTokon nons3oBaTensckux gentarpamm [User
Datagram Protocol (UDP)]

[11] M3K 60255-24:2013 M3amepuTenbHble pene n ycTponcTBa 3awuTel. Yacte 24 O6wwin dop-
maTt ansa obmeHa gaHHeIMW nepexonHbix npoueccos (COMTRADE) ana
aHeprocuctem (Measuring relays and protection equipment — Part 24
Common format for transient data exchange (COMTRADE) for power
systems)

[12] TpeboraHua Kk obecnevyeHWio HAOEKHOCTU AMNEKTPOIHEPreTUYECKUX CUCTEM, HAAEXKHOCTU U Be30nacHocTU obbek-
TOB 3MEKTPOIHEPrETUKM Y SHEPTONPUHUMALOLLMX YCTaHOBOK «MeToaMYeckme ykazaHusa No YCTOWYUBOCTU SHEpro-
cuctem» (yTBepxaeHosl npukasom MuHanepro Poccum ot 3 aBrycta 2018 r. Ne 630)
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YOK 621.311:006.354 OKC 27.010-01

Kntoyesbie cnosa: HpOTMBOEBapMﬁHaH dBTOMaTtunKa, sHeprocucrtema, cedeHne SJ'IEKTpW-IECKOﬁ CeTu, NyCcKo-
Bble OpraHbl, yCTpOFICTBa NnoKaneHOW aBTOMaTWKM NpegoTepaLleHns HapyLlweHnA YCTOPI"-II/IBOCTI/I
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