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MNpepgucnosune

1 PASPABEOTAH HauuoHanbHOW accouuauneii npounssoauteneil UCTOYHMKOB Toka «PYCBAT» (Acco-
uvaumsa «PYCBAT»)

2 BHECEH TexHn4YeckuM KOMUTETOM Mo cTaHgapTudaumm TK 044 «AKKymMynaTopbl n 6atapen»

3 YTBEPXAEH W BBEAEH B ,IJ,EI7ICTBI/IE Mpuka3om dPepepasibHOr0 areHTCTBa N0 TEXHUYECKOMY
perynnposaHuio 1 metposiorun ot 31 aHBapa 2023 1. Ne 67-cT

4 Hactosawwii ctaHgapT paspaboTaH € y4eTOM OCHOBHbIX HOPMATMBHbIX MOIOXEHUA MeXAYHapOaHOro
pokymeHTa IEC/TS 62933-3-2:2023 «CucTEMbl HakonneHus anekTpuyeckoin aHeprum (CHI3). Yactb 3-2.
MpoekTupoBaHMe U oueHKa paboumx napameTpoB. [ONonHUTENbHble TpeboBaHWUa ANA NPUMEHEHUA WUHTEH-
CVMBHOTO MCMNOJSIb30BaHWS MOLLHOCTVA U NpU WHTerpauun ¢ BO30OHOBMSIEMbIMU UCTOYHMKaMU aHepruu» (IEC/
TS 62933-3-2:2023 «Electric Energy Storage (EES) Systems — Part 3-2: Planning and performance assess-
ment of electrical energy storage systems — Additional requirements for power intensive and for renewable
energy sources integration related applications», NEQ)

5 BBEJEH BIMEPBbIE

MpaBuna NpMMeHeHMss HACTOSILLErO CTaHgapTa YyCTaHOBMEHbl B cTaTbe 26 deaepanbHOro 3akoHa
0T 29 uioHsA 2015 r. Ne 162-d3 «O cTaHgapTwusauun B Poccuiickoli ®egepayumn». NHdopmauus ob ums-
MEHEHUSIX K HaCTOsILLEMY CTaHaap Ty Ny6AnKyeTCs B eXerofHoM (Mo COCTOSIHUIO Ha 1siHBaps TekKyllero
roga) MHOPMAaLMOHHOM yKasaTene «HauuoHasbHble CTaHgapThi», a ouuMasibHblii TEKCT U3MeHeHUl
M NonpaBoK — B eXeMeCsSiHHOM MHMOpMaLMOHHOM yKasaTesne «HauuoHanbHble cTaHAapThi». B cnydvae
nepecmoTpa (3ameHbl) WM OTMEHbl HAaCTOSALWEro CTaHjapTa COOTBeTCTBYyLWee yBeJoMeHe GyaeT
ony6/IMKOBAHO B 6/MXaiilLEM BbINMYCKE €XEMECSYHOro WMH(OPMaLMOHHOIO yKasaTens «HauvwoHasbHble
cTaHgapTbi». CooTBeTCTBYOLWAsA MHopMaLMs, yBeAOMIEHNE N TEKCTbl pasMelanTCcs Takke B WH-
dhopMaLMoHHOl cucTeme 06LLEr0 NOMNb30BaHNA — Ha ohuymasbHOM caliTe defepasibHOro areHTcTBa no
TEXHNYECKOMY PErY/IMPOBAHNIO U METPOSIONMN B CETU MHTEepHeT (WWw.Ist.gov.ru)

© OdpopmneHune. PrbY «NHCTUTYT cTaHgapTmlaunn», 2023

HacTosiwuii cTaHgapT He MOXET 6biTb MOJTHOCTLIO MM YACTUYHO BOCTPOU3BE/EH, TUPaXNPOBAH U pac-
MPOCTpaHeH B KauecTBe O(IULMANIbHOMO U3AaHusi 6e3 paspelleHns defepasibHOr0 areHTCTBa Mo TEXHUYECKO-
My PerysiMpoBaHuio 1 MeTPOIorim
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BeepneHune

HacTtoawuii ctaHaapT npeAHasHavyeH A/si UCNoMb30BaHUS B KauecTBEe PYyKOBOACTBA MPW MPOEKTUPOBA-
HUW, KOHCTPYMPOBAHWM, YNPAaBEHNM U SKCTlyaTaunm CUCTEM HaKOMSEHWUs 3NekTpudeckoli aHeprun (CHI3),
npefHasHauyeHHbIX A8 NPUMEHEHWIA, CBA3aHHbIX C UHTEHCWBHbLIM MPEUMYLLECTBEHHLIM WCMO/Ib30BaHUEM
MOLLHOCTU W C UX MHTerpaumeli ¢ BO30GHOB/ISIEMbIMU UCTOYHUKAMMW IHEPTUN.
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

CurcTeMbl HakOMIEHNA 31EKTPUYECKON SHeprumn
NMPOEKTUPOBAHWE N OLUEHKA PABOYMX NMAPAMETPOB

MNMpVYMeHEeHUs C NPeUMyLLECTBEHHbLIM UCMO/Ib30BAHNEM MOLLHOCTU
N UHTEerpayusi ¢ BO30GHOBSIEMbIMU UCTOYHMKAMMW SHEPTUU

Electric energy storage systems. Planning and performance assessment.
Power intensive applications and renewable energy sources integration

JaTta BBegeHua — 2023—07—01

1 O6nacTtb NpUMeHeHUA

HacToswmii ctaHgapT pacnpocTpaHaeTCcs Ha CUCTeMbl HaKOMeHUs anekTpuueckoi aHeprum (CH3I3),
CBA3aHHble C NPUMEHEHUAMN, TPeObYILWUMN NPENMYLLECTBEHHOIO MCMOIb30BAHWA MOLLHOCTHU, T. €. CKOPOCTH
o6MeHa akKyMy/iMpyemoi B HUX 3Hepruu, B YaCTHOCTM MpW MHTerpauuy ¢ BO30GHOBASEMbIMU WUCTOUYHUKAMM
aHeprum (BN3). CHII B TakMx NPUMEHEHUSIX, Kak NpaBu/i0, UCNONb3YIT ANSA YAYYLWEHUS AMHAMUYECKON
YCTOMUYNBOCTM 3HEProcUCcTEMbl WM NOKanbHO 060co6s1eHHon anekTpoceTn (O3C) nyTem paspsga/zapsga
CH33 Ha ocHOBe COOTBETCTBYHLIMX cTpaTernin ynpasneHus. CoBmectHas pabota CH33 n BV nossonset
HVBENNPOBaTb CTOXaCTUYECKUIi xapakTep reHepaumn B3 nmvnn obecneynBatb cTabuNbHOCTb 3HEProcHab-
XeHus AnutenbHoe BpeMms. HacTosWwmnii cTaHfapT ycTaHaB/MBaeT nepeyeHb napameTpoB A1 YCTaHOBNEHUSA
TpeboBaHWiA K pabounMm xapaktepuctukam CHI3, pacyeTy U OUEHKe WX IHEepPreTUYeckUx XapakTepucTuk u
NPOEKTUPOBAHMIO, 3KCMayaTauun U ynpaBneHU0, MOHUTOPUHTY U TEXHUYECKOMY OOCAYXMBaHWUIO. DYHKLMM
CH33, xapakTepHble 411 yKa3aHHbIX TUNOB MPUMEHEHWA, BKIOYAtOT:
perynmpoBaHue 4acToTbl B 3HEprocucteme;
perynmpoBaHne HanpshkKeHust aHeprocucTembl/anektpunyeckoi cetn (Q(V));

HMBE/IMpOBaHWe NPOBa/IOB HaNPSXEHNS;
geMmndgupoBaHne KonebaHuin mowHoctn (AKM).

TpeboBaHus k CH33 kak k 060py[OBaHWIO OOBLEKTOB 3MEKTPOIHEPreTUKM U IHEPronpUHMMAIOLLMX
YCTaHOBOK YCTaHaBNMBAKOTCA B COOTBETCTBUM C [1], [2], HbIMK (hefepasibHbIMM 3aKOHaMNU 1 HOPMAaTUBHbLIMU
npaBoBbIMY akTamu Poccuiickoii ®efepauumn, HopMaTUBHO-NPaBOBbIMKU akTamu MuH3Hepro Poccun v Hauwmo-
Ha/IbHbIMKW CTaHgapTaMu, pacnpocTPaHAKLWMMNCA Ha 06BbEKTbI 3/1eKTPO3HepreTukun. MNMpumeHeHne CH33, He
ABNAOLWMXCA 0ObeKkTamn aucneTtyepusauuu, pernameHtmpyertcsa [3].

OcobeHHOCTH onepaTMBHO-ANCNETYEPCKOro (ANCTaHUWOHHOrO) ynpasseHus BUD 6e3 CH33 pernameH-
Tupytotca FOCT P 59949.

2 HopMmaTuBHbIE CCbINKN

B HacTosiWwemM cTtaHdapTe UCNoJsib30BaHbl HOPMATUBHbIE CChIJIKM Ha criefylowme cTaHaapThbl:

FOCT 15150 MalwuuHbl, npubopbl 1 gpyrme TexHuveckne msgenus. VICMoAHeHus ANns pasinyHbIX Kau-
MaTuyeckux panoHoB. Kateropuu, ycnoBsus akcnayataunm, XxpaHeHus u TpaHCnopTUpPOBaHUSA B 4acTu BO3Aei-
CTBUA KIMMaTUYECKMX (DAKTOPOB BHELLHEN cpefbl

FOCT 30804.4.11—2013 (IEC 61000-4-11:2004) C0OBMECTMMOCTb TEXHUYECKNX CPEACTB 3/eKTpomar-
HUTHasA. YCTOMUYMBOCTb K NpoBasiam, KpaTKOBPEMEHHbIM MpPepbIBaHUAM U U3MEHEHUSIM HanpshXeHUs 31eKTpo-
nuTaHus. TpeboBaHUSA N MeTOAbl UCMbITaHWUIA

M3gaHne opuuynanbHoe
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FOCT 32144 3nektpuyeckaa 3sHeprnd. COBMECTUMOCTb TEXHUYECKMUX CPEeACTB 3/IeKTpOMarHuTHas.
Hopmbl KayecTBa 3N1EKTPUYECKON IHEPTrUMN B CUCTEMAaX 3/1IeKTPOCHa6XeHNs 06Lero HasHayeHus

FOCT P 54325 (IEC/TS 61850-2:2003) CeTn n cucteMbl CBA3W Ha NofcTaHumax. Yacte 2. TepMuHbl ©
onpegeneHuns

FOCT P 55608 EpuHasa sHepreTudeckas cuctema v U3osiMpoBaHHO paboTallme aHeprocmuctemsl. One-
paTuBHO-AMCNEeTYEPCKOe yrnpassieHne. MNepeknioyeHus B anekTpoyctaHoskax. Obume TpeboBaHuA

FOCT P 55890—2013 EpguHasa sHepreTmyeckasi cuctema u U30IMpoOBaHHO paboTarolime sHeprocucre-
Mbl. OnepaTvBHO-AMCMETYEPCKOE ynpasneHne. PerynmpoBaHme 4acToTbl U NEPETOKOB aKTUBHON MOLLHOCTM.
Hopmbl 1 Tpe6oBaHusA

FOCT P 57114—2016 EpguHas aHepretTnyeckass cuctema v n3onMpoBaHHO paboTatouine sHeprocucrte-
Mbl. DNeKTpoaHepreTnyeckne cuctemol. OnepatvBHO-AUCNETYEPCKOE YyNpaB/ieHWe B 3/1€KTPO3HepreTuke u
onepaTtvBHO-TEXHO/IOTMYECKOE yrpassieHne. TepMuHbl 1 onpeaeneHns

FOCT P 58092.1—2021 CucTeMbl HaKOMN/EHUS 3NeKTpuyeckoh sHeprun (CH33). TepmuHbl u onpe-
AeneHus

FOCT P 58092.2.1 CucTeMbl HakoMnfeHUs 3neKTpuyeckon aHeprum (CH33). MapameTpbl yCTAHOBOK U
MeToAbl ucnbiTaHuii. ObLyee onucaHue

FOCT P 58092.2.2 CwucTteMbl HaKOMAEHUSI 3M1EKTPMUECKON 3Heprun. MapameTpbl YCTAaHOBOK U METOAbI
ncnbiTaHuin. O6NacTn NPYMeEHeHNs 1 onpegeneHve paboynx XxapakTepucTuk

FOCT P 58092.3.1 Cuctembl HaKONAeHUs 3neKkTpmyeckon aHeprum (CHI33). MpoekTupoBaHme 1 oLeHKa
pabounx napameTpos. ObLme TpeboBaHUA

FOCT P 58092.3.3 CucTemMbl HakOMAEHUS 3M1EKTPUYECKOl 3Hepruun. MpoekTMpoBaHMe U OLEHKa pa-
604Mx napamMeTpoB. [NpYMEHEHNA C MPEeUMYLLECTBEHHbIM MCMO/Ib30BAHUEM 3HEPrMM U PEe3epPBHOMO 3HEPro-
CHabxeHuns

FOCT P 58092.5.1 CwucTeMbl HakonaeHns anekTpuyeckon sHeprum (CHI33). bBesonacHoOCTb cuctem, pa-
6oTaloLmx B cocTaBe cetn. Obwue TpeboBaHuA

FOCT P 58651.1 EpguHas asHepreTudeckas cuctema W U30/IMPOBAHHO paboTalolime 3HeprocucTemsl.
VHdopmaLMoHHan Moaesb 3NeKTpoaHepreTukn. OCHOBHbIE MOJSIOXKEHMUS

FOCT P 58651.2 EguHasa aHepretMyeckas cuctemMa U MU30/IMpOBaHHO paboTatolimMe 3HEepProcUCTEMbI.
WNHpopmaLmoHHan Moaenb 3NeKTpoaHepreTnkn. basucHbli npounb nHoOpMaLMOHHON Moaenu

FOCT P 58651.3 EguHas sHepreTudeckass cuctema WM M30/IMPOBAHHO paboTalume 3HEeprocucTeMmsl.
VHdopmaLMoHHaa MOAEeNb 3/1eKTPO3HepreTukn. Mpodunnb MHPOPMaLMOHHOM MOAENN NIMHUIA 3nekTponepe-
Aaun 1 3neKkTpoceTeBOro 06opyaoBaHns HanpshkeHnem 110—750 kB

FOCT P 58651.4 EgnHas aHepretuyeckas cuctema W U30/IMPOBAHHO paboTalume 3HEeprocucTemsbl.
VHdopmaLMoHHaa modenb 3aeKkTpoaHepreTukn. Mpoduab MHOPMaLMOHHON MOoAenn reHepupytowero o6o-
pyfoBaHus

FOCT P 59947 EpuHas sHepreTudeckas cMctema v U3osMpoBaHHO paboTaroume aHeprocmcTemsl. One-
paTuBHO-AMCNETYEPCKOE ynpaB/ieHne B 3/1IeKTpoaHepreTuke. AuctaHLMOHHOE ynpassieHne. TpeboBaHNA K UH-
dhopmaunoHHOMY 06MEHY Npy OpraHn3almn 1 OCYLLEeCTBIEHUN AUCTAHLMOHHOIO ynpaBieHus

FOCT P 59948 EpuHasa aHepreTuyeckas cuMctema u U3osMpoBaHHO paboTarouwme aHeprocmctemsl. One-
paTMBHO-AMCMETYEPCKOe yrnpaB/ieHWe B 3/1EKTPO3HepreTuke. JuCTaHUMOHHOE ynpaBrieHue. TpeboBaHUsA K
ynpaB/ieHVI0 3/1eKTpoceTeBbIM 060pyA0BaHMEM W YCTPOWCTBAMMN peneiiHoi 3aluTbl 1 aBTOMaTUKN

FOCT P 59949 EpuHas sHepreTudeckas cuctema v U3osMpoBaHHO paboTarouwme aHeprocmcTemsl. One-
paTMBHO-AMCMETYEPCKOEe yrnpaB/ieHWe B 3/1eKTPO3HepreTuke. JuCTaHUMOHHOE ynpasrieHue. TpeboBaHUsA K
ynpaBfieHUI0 aKTUBHON W pPeakTVBHOW MOLLHOCTbIO reHepupytoLero o60pyAoBaHNs BETPOBbIX U COSTHEYHbIX
aneKkTpocTaHuuii

FOCT P MCO 5660-1 WcnbiTaHUA Mo onpefesieHnto peakun Ha OroHb. VIHTEHCUBHOCTU TensioBblaerne-
HVA, AbIMO06pa3oBaHns 1 noTepu maccel. Yactb 1. OnpefenieHne MHTEHCUBHOCTU TenoBblAeNeHNS METOAOM
KOHMYECKOro KanopumeTpa v UHTEHCUBHOCTU AbIMO0O6pa30BaHUA U3MEPEHUAMU B AUHAMUYECKOM pexmme

FOCT P M3K 61850-3 CeTu 1 cuctembl CBA3U Ha nogctaHumsax. Yacte 3. OcHoBHble TpeboBaHus

FOCT P M3K 61850-5 CeTn n cuctembl CBA3WM Ha nogctaHumax. Yactb 5. TpeboBaHus K CBA3N AN1A
OyHKUMA 1 mofeneli yCTpOCTB

FOCT P M3K 61850-6 CeTu 1 cucTeMbl CBA3W Ha NoAcTaHumax. YacTtb 6. A3blk onucaHus KoHdurypa-
Unn ANs CBA3U MeXAy MHTeNNeKTyanbHbIMWN 3/1IEKTPOHHbLIMUW YCTPOCTBAMW Ha 3/1EKTPUYECKUX NOACTaAHLMAX

FOCT P M3K 61850-7-1 CeTtu 1 cUCTEMbI CBA3W Ha noAcTtaHumax. Yacte 7. ba3oBas CTpyKTypa CBA3U
Ana noAcTaHuuidi 1 nuHelHoro obopyposaHus. Pasgen 1. MpuHLMAbI U MoAenn

2
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FOCT P M3K 61850-7-2 CeTu 1 cUCTEMbI CBA3W Ha noAcTaHUmAX. YacTe 7. ba3oBas CTpyKTypa CBA3U
ONS noAcTaHumii 1 nMHenHoro obopyaoBaHusa. Pasgen 2. AGCTpakTHbI MHTepdhelic ycnyr cesasun (ACSI)

FOCT P M3K 61850-7-3 CeTu 1 cUCTEMbI CBA3W Ha noAcTtaHumaxX. Yacte 7. ba3oBas CTpyKTypa CBA3U
4Nns noactaHuuii v nvHeHoro obopypoBaHus. Pasgen 3. Knaccbl 06WMX faHHbIX

FOCT P M3K 61850-7-4 CeTu 1 cUCTEMbI CBA3W Ha noAcTtaHumax. YacTe 7. ba3oBas CTpyKTypa CBA3U
ANna noAcTaHumidi n NuHeliHoro o6opyposaHuns. Pasgen 4. CoBMeCTUMbIe KacChl NOTMYECKUX Y3/10B U Knacchl
OaHHbIX

MpumeyaHue — lMpu NOMb30BAHUM HACTOSALLYIM CTAHAAPTOM LieIecoo6pasHo NPOBEPUTL AeliCTBME CCbIIOUHbIX
CTaHAapPTOB B MHPOPMALIMOHHOI CCTEME OBLLETO MO/b30BaHYS — Ha OOLMaUIbHOM caiiTe ®PefepaslbHOro areHTCTBa o
TEXHUUYECKOMY PEry/IMPOBaHMIO 1 METPOMONMM B CETU VIHTEPHET W M0 EXXerofAHOMY MHOPMALIMOHHOMY yKasaTesto «Ha-
LMOHa/bHbIE CTaHAAPTbI», KOTOPLIA ONy6/IMKOBAH MO COCTOSHUIO Ha 1 SHBapS TEKYLLEro rofa, M Mo BbIMyCKaM eXeMecsiy-
HOro MHPOPMALIMOHHOTO YKasaTensl «HaLMOHa TbHbIE CTaHAaPTL» 3a TeKyLmiA rof, EC/v 3aMeHeH CCbIIOYHbIA CTaHaapT,
Ha KOTOPbI AaHa HefaTUPOBaHHAA CCbUIKa, TO PEKOMEHAYETCA MCMOMb30BaTh AECTBYHOLLY0 BEPCUIO 3TOTO CTaHAapTa
C YYETOM BCEX BHECEHHbIX B AaHHYIO BEPCUIO M3MEHEHWA. EC/M 3aMeHeH CCbIIOYHbIV CTaHaApT, Ha KOTopbIli faHa AaTu-
pOBaHHas CCbUTKa, TO PEKOMEHAYETCS MCMOMb30BaTh BEPCUIO 3TOMO CTaHAApTa C YKasaHHbIM BbILLE TOOM YTBEPXAEHNS
(NpuHsITMA). ECn Nocie yTBEPXXAEHVSI HACTOSLLIErO CTaHAAPTa B CCbIIOYHbIV CTaHAAPT, Ha KOTOPbI AaHa AaTpoBaHHas
CCbUTKa, BHECEHO U3MEHEHWE, 3aTparmBatoLLee MosIOXeHVe, Ha KOTOPOE fjaHa CCbI/IKa, TO 3TO MOJIOKEHVE PEKOMEH/IYETCS
NPUMEHSTL 63 yUeTa AaHHOMO M3MEHeHUs. EC/M CCbTOYHbIV CTaHAApT OTMEHEH 6e3 3aMeHbl, TO MOJOXEHNEe, B KOTOPOM
[laHa CCbIKa HA HEro, PeKOMeH/yeTCs MPUMEHSITb B YaCTyi, He 3aTpar/BatoLLEN 3Ty CCbUIKy.

3 TepMuHbI, onpeaesieHUs, cokpaweHusa n o603HavYeHns

3.1 TepMuHbI 1 onpepeneHus

B HacToswem ctaHgapte npumeHeHbl TepmuHbl o FTOCT P 54325, TOCT P 57114, TOCT P 58092.1, a
Takke cnefywouie TePMUHbI C COOTBETCTBYOLWMUMN ONpeaesieHUAMMU.

3.1.1 6bIcTpoe perynmpoBaHue 4vacToTbl ((pyHKuma CH3II) [fast frequency control, fast frequency
response (of the EESS)]: MepBunuyHas dyHkuMss CHO3 KOpOTKOro BpeMeHW AeACTBUS, MUCMONb3yemMas A/s
noggepXaHus 4acToTbl 3N1E€KTPO3HEPreTUYECKOl CUCTEMbI B YCTAHOBJ/IEHHbIX FpaHuLax BO BPeEMS BHe3armHbIX
0TKa30B M 4719 YMEHbLUEHUS aMnanTy bl NepexofHON pa3HOCTU YacToT NyTeM AByHanpaB/eHHOro obmMeHa ak-
TMBHOIM MoOLLHOCTLI0 CHO3 ¢ sHeprocucTemoii 3a cueT ee 6bicTporo (HanpuMep, B TedyeHne 100 Mc) paspsiga
nnv 3apsga.

MpumeyaHuna

1 BO3MOXHOCTb GbICTPOrO OTK/MKA Ha COObITVSI B 9HEPrOCUCTEMBbI — CyLLECTBEHHas yepTta CHID, otinyarowas
VX OT TPaAMLUMOHHBIX FeHepaTopoB, OCHOBaHHbIX Ha MPMMEHEHUM BPALLANLLMXCA MalnH (TYPOUH), XapakTepuayeMbix
60/1bLLOM MHEPLMIOHHOCTbHO.

2 BbICTpOE perynMpoBaHne 4acToTbl HA MOMEHT BBEAEHMS B AElCTBME HACTOSILLEro CTaHaapTa He npegycMoTpe-
HO AEelCTBYIOLLYIMM HOPMAaTVBHO-NPaBOBbLIMY JOKYMEHTaMW, pernaMeHTupyowymm paboty ESC Poccvn, ogHako MoXeT
6bITb VCNOJIL30BAHO /151 NOBbILLEHNA 3WPEKTUBHOCTU N HAAEXHOCTY NOKA/IbHBIX CETEN, He MMEOLLMX 0BpaTHON CBSA3N C
3HEProcUCTEMON, M AO/MKHO ObITb UCMO/BL30BAHO NP PaspaboTKe U3AENA, NpeaHasHauYeHHbIX Ha 3KCMopT.

3.1.2 BTOpUYHOE perynupoBaHmne 4vactoTbl (hyHkuna CHI3) [secondary frequency control, second-
ary frequency regulation (of the EESS)]: MNepBunyHaa yHkuMa CHO3 KOpPOTKOro BpeMeHn AeiicTBUSA, NCMOSb-
3yemMas A/ BOCCTaHOB/IEHUS 3a[aHHOM0 3HaYEHNS YacTOTbl 3/IEKTPO3HEPreTUYECKOl cMcTeMbl NyTeM o6MeHa
aKTVMBHOI MOLLHOCTbI0O CH33 ¢ 3HeprocucTemoii nocsie mcyeprnaHusi pe3epBOB MEPBMYHOIO pPeryinpoBaHus
4acTOTbl.

MpumeyaHuna

1 BTOpWYHOE perysMpoBaHve YacToTbl aKTUBMPYETCS MOC/E 3aBEPLUEHNSI MEPBUYHOTO PEry/IMPOBaHMS YacToTbl
BPYUHYIO WM aBTOMATMUECKM B MpoMexyTke oT 30 ¢ 40 15 MUH.

2 TepMUH «BTOPUYHOE PEry/IMPOBaHNE (YacTOTbl 1 NMEPETOKOB aKTVMBHONM MOLLHOCTU)» yCTaHOBMEH B cTaTbe 3.18
FOCT P 57114—2016.

3.1.3 pgemncumpoBaHue konebaHwmii MowHOCTU (PyHKuMs CH3II); OKM [power oscillation damping;
POD (of the EESS)]: MepBuyHasa gyHkuns CHID KOpPOTKOro BpeMeEHW AeCTBWSA, UCMOMb3yeMas Ansa orpa-
HMYEeHUs1 KonebaHuii MOLLHOCTY B OZHOW UM HECKOTbKMUX MOAKMHOUYEHHbIX 3NEKTPUUECKUX CETAX MEPEMEHHOr0
TOoKa NOCPeACTBOM ynpaB/ieHUs NOTOKOM aKTUBHOI WAN PeaKkTUBHOW MOLLHOCTM.

MpumeyaHne — [nanasoH KosiebaHW MOLLHOCTM HM3KOM YacTOoTbl, Kak mpaswno, coctasnsietr or 0,1 Iy
[o 2 I,
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3.1.4 HmBenupoBaHMe NpoBasioB HanpshkeHus (yHkums CH3I33) [voltage sag mitigation, voltage dip
mitigation (of the EESS)]: MepBuyHasa dyHkumss CHID KOpPOTKOro BpeMeHu AeliicTBuS, Ucnosiblyemasi ans
KOMNeHcauuny nageHust HanpshkeHusi Ha ocHOBHoW TMCH B TeueHne 3afaHHOl NPOAOMKUTENTBHOCTM BPEMEHM
N ANs 3apaHee onpefesieHHON MakCUMasibHOW MOLLHOCTMW.

MpumeyaHune — CobbITVA, CBSA3aHHbIE C KAYECTBOM 3/1EKTPO3HEPIK, YCTaHoBNeHbI B TOCT 32144—2013.

3.1.5 o6ocobneHHas anekTpuyeckas ceTb; O3C (islanded grid): YacTb cucTtembl 3/eKTpocHabxe-
HWS, KOTOpas 3N1EKTPUYECKN OTK/TIOUEeHa OT OCTa/IbHOM YacTu B3aVMOCBA3aHHON CUCTEMbI 3NEKTPOCHABXEeHMS.

MpumeyaHun

1 O6oco6eHHas anekTpuyeckast CeTb MOXET 00pa30BaTbLCA HeNnpegHamMepeHHo, B pesynbTare aBapyn aHeprocy-
CTEMbI/3NEKTPUYECKO CETW, OT KOTOPOI OHa MOJTyYaeT 3HEprocHabxeHue, Mbo npegHaMepeHHoN opraHu3aumein ydacT-
KOB 3HEProcHabXeHusl, paboTatoLLyX aBTOHOMHO, MPY OTCYTCTBUAM BO3MOXHOCTU OpraHm3aumn 371eKTPUYECKol CBA3N C
3HEepProcUcTeMON.

2 O60co6/1eHHas aM1eKTprUYeckasl CeTb MOXET OCTaBaTbCs Mof, HaMpPsHKEHNEM OT MECTHbIX UCTOYHUKOB 3/1EKTPO-
3Heprumn, obecneyrBaroLLYX 3HeprocHabXeHe VMEOLLIMXCS B HE Harpy3ok.

3.1.6 nepBuYHOE perysimpoBaHue 4acTtoTbl (pyHkuna CH3I3) [primary frequency control, primary fre-
quency regulation (of the EESS)]: MepBuuHaa dyHkuma CH33 KOPOTKOro BpeMeHu AelcTBUS, UCMOo/ib3yemas
Ana cTabunusaumm 4acToTbl 3/1EKTPOIHEPTreTUYECKOW CUCTEMbI Ha MOCTOSHHOM 3HAYEHUU NyTEM peakuun Ha
N3MepEeHHOe OTK/IOHEHWE 4acToTbl ABYHanpaB/ieHHbIM OOMEHOM aKTUBHOW MolHocTblo CH33 c sHeprocu-
CTEMOIA.

MpumeyaHuns

1 MepBuyHOE perynmMpoBaHMe YacTOTbl aBTOMAaTUYECKN aKTUBUPYETCA PEryyiiTOpoOM YacTOTbl B TEUEHWE HECKOSIb-
KUX CEKYHJ, MOCNe perncTpaLmy OTKIOHEHUST YacTOTbl U MOSIHOCTBLI0 aKTUBUPYETCH MEHEee YeM 3a HECKOSIbKO MUHYT.

2 TepMuH «MNepBUYHOE pPerynMpoBaHue 4acToTbl (MEPBUYHOE PEry/IMpoBaHue)» YCTaHOB/EH B cTatbe 221
FOCT P 55890—2013.

3 TpeboBaHUs K perynsatopy 4actoTbl NpM UCMonb3oBaHuM CH33 OT/IYHbI OT TPE6OBaHWA K NEPBUYHOMY perynis-
Topy (cTarba 2.22 FOCT P 55890—2013) 1 ycTtaHoB/EHbI B [2].

3.1.7 paboTa B 060C06/eHHON anekTpuyeckoi cetn (dyHkuma CHII) [islanded operation (of the
EESS)]: ®yHKuMa ansa obecnevyeHnsa aneKkTPo3Heprnein Harpy3ok B 060CO6NEHHON 3/1eKTPUYEeCcKoii cetn 1 ans
yrnpaBfieHnsa U KoopavHauum C gpYruMy, BO3MOXHO MMERLUMUCA B HEl, cuctemMammn BblpaboTKM 31eKTpo-
9HEpPrnun, a Takke peryimpoBaHns B HEil HaNPsHKeHWs Y 4acToTbl 3/1eKTPONUTaHNS.

3.1.8 perynumpoBaHue BbIpaboTKM BO30OHOBJ/IAEMbIX UCTOYHUKOB 3Heprun (pyHkuna CH3II) [re-
newable energy resources generation firming (of the EESS)]: MepBuyHas dyHkuna CH3O3 anutesnbHoro epe-
MEHU AeCTBKSA, ucnosnblyemas A KOMNeHcauuy npeBbIleHns reHepauum sHeprum BVD Hag ee noTpebne-
HMeM Harpyskamu, nogk/to4YeHHbIMU K 3HeprocuctemMe, nyteMm akkymynumposaHuss CH33D u3bbiTka aHeprum ¢
nocnepywouwein otgadein CH3D HakonneHHOW 3Heprun B nepuogbl C NpeBbilleHWeM MOTpebneHns 3Heprum
Harpyskamu Hafg reHepauwueii BN3.

3.1.9 crnaxuBaHue KonebaHMin MolHocTU (hyHkums CHI3I) [fluctuation reduction, power smoothing
(of the EESS)]: MepBnyHasa pyHkunss CHID KOpPOTKOro BPEMEHU AeCTBUSA, UCMO/b3yemMasn AN1si YMEHbLLEHMUS
HEeMNOCTOSAHCTBA MOLLHOCTW FeHePUPYHLNX YCTPOWCTB (Hanprmep, BO30OHOBASAEMbIX UCTOYHUKOB 3HEPruun) B
TOYKE WX NPUCOESUHEHNS K 9HeprocucTteme nytem O0TBOAA W NOTOWEHNSA aKTUBHON MOLLHOCTU NOACUCTEMOM
akkymynupoBaHuss CH33 B nepuofpl M36bITKa reHepaumMun 1 nogayv AOMNOMHUTENbHON akTUBHOW MOLLHOCTH,
akkymynupoaHHoli CH32 npu gedmunte reHepaumm.

3.1.10 ckopocTb camopaspsga (CH33) [self-discharge rate (of the EESS)]: lMpoueHT notepn aHepruun
OT MOJIHOW 3HEepProeMKoCT! NOACUCTEMbI akKKyMy/iMpoBaHus aHeprum CH33 B COCTOAHWMM MPOCTOA B TeUYeHue
YCTaHOB/IEHHOW MPOAOC/HKUTENBHOCTU BPEMEHN U3MEPEHNS.

MpumeyaHun

1 B nepvof NpocTos BCce HEOOBXOAMMbIE BCTIOMOraTe/ibHble YCTPOWCTBa aKTMBMPOBaHbI, 1 NOTPebeHe UMK 3HEpP-
MMM YYUTBIBAETCA.

2 MpoJomxmTensHOCTb BPEMEHN M3MEepPeHnsl HeoBXoAYMO paLMoHaibHO ONpefensTb B COOTBETCTBUM C XapakTe-
pVCTUKOW camopaspsiga KOHKPETHOM TEXHOMOTMN akkyMy/IMPOBaHWS 3HEPTUN.

4
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3.2 CokpaleHna n o6o3HavyeHns

3.2.1 CokpalleHud
B HacTosiLem cTaHfapTe NPUMEHEHb! CreayoLwme CoKkpalleHus:

SCADA — cuctema c6opa AaHHbIX U ONepaTVBHOrO KOHTPO/S B AUCMETYEPCKOM YNpaB/eHUN;

APMC — actatnyeckoe perysivpoBaHue 06MEeHHON MOLLHOCTU NO TPAH3UTHON CBA3M,
APY — actaTuyeckoe perynmpoBaHne 4acToThl;

APUM — aBTOoMaTnyeckoe perysmposaHuve 4yacToTbl U MOLLHOCTU;

ACLlY — aBTOMaATM3NpPOBaHHAaA cucTeMa OUCMNETYEPCKOro yrnpasieHus;
BPY — 6bICTpPOE perympoBaHMe 4acToTbl;

B3 — BO306HOBNSAEMbIi UICTOYHUK SHEPIUN;

BK — BEHTUNALUMA, KOHANLMOHUPOBaHNE,

BPY — BTOpPUYHOE perynnposaHne 4acTtoThl;

B3C — BeTpoBas (BeTPO3sieKTpuyeckKasn) afiekTpocTaHuus;

OKM  — pemndgmpoBaHue konebaHwii MOLHOCTY;

ay — AUCTaHLUWOHHOE ynpaBJ/ieHue;

au — AVCNeTYEepCKUin LLeHTp cybbekTa onepaTuBHO-AMCNETYEPCKOro ynpaBieHns B 3NEKTPO3IHePreTrke;
ESC — eanHana sHepreTnyeckas cucrema,

NC® — n3meputenb casura goas;

KK3 — KO3(P(PMLMEHT KOPOTKOTO 3aMblKaHUS;

Kr1 — KOHTPOIMPYEMBIA NYHKT;

OY — AMcneTyepcKkuin LeHTP CUCTEMHOrO onepartopa — 06beAuHEHHOE AUCneTYepcKoe ynpaBrieHue;
OOP — owwnbka obnactn perynmpoBaHus;

0O3C — obocobneHHasn anekTpuyeckasa ceTb;

MAS — noacucrtema akkyMy/iMpoBaHUA 3Hepruu;

MBMH — pexum npoxoga yepe3 BpeMeHHOoe fnepeHanpsikeHune;

MBMN4Y — pexum npoxofa yepes BPpeMEHHOEe MNpeBbILeHMe YacToThl,

MAr  — nnaHoBbI gucneTyepckuii rpaduk;

MN3  — npuemMouHble MCMNbITaHWUA 3aBOACKUE;

MMM  — npnemMoyHble UCMNbITaHUA Ha MecTe;

MNK  — npeobpasoBartesb C /IMHEHON KOMMyTaune;

M3 — noacuctema npeo6pas3oBaHUsA 3Hepruu;

nPYy — MepBuUYHOE perynmpoBaHue 4acTtoThl,

MUMH — pexum npoxofa vyepes npoBasl HanpsHXeHus;

Mur4y — pexum npoxofa 4yepes nposasi 4acToThl,

PNS  — pacnpepeneHHble UCTOYHUKN IHEpPruu,

CVY  — cKOpOCTb M3MEHEHUS YacCTOThl;

CKPM — cTatmyecknii KOMNeHcaTop PeakTUMBHON MOLLHOCTY;

CKY  — cucTema KOHTpPONA 1 ynpasJieHus;

CH23 — cncTtema Hakomn/eHMs 3/1EKTPUUYECKON 3HEPruu;

CO/Y1) — cybbeKkT onepatnBHO-ANCMETHEPCKOro yrnpaB/ieHNss 3HEPrOCUCTEMBI;
CCB  — cy6CUMHXPOHHOE B3aMMOAeiCcTBUE;

CCP  — CYy6CMHXPOHHbIN pe30oHaHc;

CYP — cucTema ynpaBs/ieHusi paboToii;

CY3 — cucTema ynpas/ieHus reHepauueli U nepegaveil anekTpoaHepruu;
CUX  — cTatnyeckas 4yacToTHas XapakTepucTuka,

(G3C) — CTerneHb 3HeprocofepxxaHus;

CacC — (hOTO3NEKTPMYECKAsA COMHEYHASA 3NEeKTPOCTaHUNS;

TNCH — Touyka nNpucoeAnHEHUs CUCTEMbl HAKOM/IEHUSA K CETU;

1) CvicTemHbIii onepaTop AenervpyeT KOHKPETHbIE MOSIHOMOYMS MO BbIMOHEHUIO 3a4a4 YNpaB/ieHns TeXHoNormye-
CKUMK MpoLieccaMn 06EKTOB 3/1eKTPO3HepreTvkv LAY, PAOY, ALl n apyrm cy6bektam B COOTBETCTBUM C ONpeaesieHHbIMU
Mpasunamy onepaTvBHO-AVCNETYEPCKOrO YNpaB/ieHNs B 3/1EKTPO3HepreTuke [4).

5
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YOM = — yMeHblleHne CcTaHAapTHOro OTK/IOHEHUS MOLLHOCTM;

YOCM — yMmeHbllUeHne CTaHAapTHOro OTK/IOHEHUSI CKOPOCTW HapacTaHUsi MOLLHOCTM;

YCUH — ynpaBfieHne CMeLLEeHUEM 4acTOTbl Harpy3ok B3aMMOYBS3aHHbIX 3HEProcuUcTeM;

LAY  — ueHTpanbHOE AMCneTyepckoe ynpaB/fieHWe, [aBHbIl AWCNETUYEPCKUIA LEHTP CUCTEMHOro orne-
paTopa;

UMW  — 4yenoBeKO-MalUUHHbIA UHTepdelic;

oM — 3N1eKTPOMOBUNb.

3.2.2 0O603Ha4veHus
B HacTosiwem cTaHgapTe NpUMEHeHbl cnegyrolime 0603HavYeHus:

P — akTuBHas MOLHOCTb;
Q — peakTuBHas MOLLHOCTb;
S — nosiHas MOLLHOCTb;

f — uacTtoTa;

U — HanpsxeHue;

/T — peakTVBHbI TOK;

| — ToK.

4 O6uwwme TpeboBaHUA K MPOEKTUPOBAHNIO U OUEHKe
pabounx xapaktepmnctuk CH33

4.1 MpumeHeHune CH33

4.1.1 dPyHKUMOHaNbHOe Ha3dHadyeHue CH33

4.1.1.1 O6wWue NonoxeHus

Mpn npoektupoBaHun CHO3 He06X0AUMO YyCTaHOBUTH, AJ1S KakMxX LUeneil oHa 6yaeT UCnosib3oBaHa.
B cBA3M ¢ Tem, yto CH33 MoryT nmeTb 6onee 4yeM OfHY CDYHKUMIO, HEOBXOAMMO onucaTb NnaHupyemoe
npumeHeHne(s1) CH33 B 3HeprocucTemMe/3NIeKTPUYECKO CeTHN, K KOTOPOI OHWM NOAK/IOYEHBI.

HacToswmnini ctaHgapT oCHOBaH Ha TpeboBaHusix cTaHgapta FOCT P 58092.3.1, u ero cnegyeT npume-
HATb BMecTe ¢ TOCT P 58092.3.3.

B 3aBMCMMOCTW OT LEe/IeBOr0 UCMo/b30BaHMA K CH33 npeAbsasnsaoT pas/inyHble TpeboBaHUSA:

- 0 3HEProeMKoCTH;

- MOr/oWaemMoit 1 BblgaBaeMoil aKTUBHOW MOLLHOCTM;

- yacToTe cMmeHbl a3 3apsaga v paspsaga;

- XapakTepuctukam ANUTENIbHOCTM BPEMEHU OTK/IMKA M CKOPOCTU HapacTaHus napamMeTpoB Ha BbIXOAE;

- BO3MOXHOCTW [0MOJIHUTENIbHOTO 06MEHa pPeaKTUBHON MOLLHOCTbIO C SHEProCUCTEMOW WU 3NEKTpu-
4eckoW ceTblo;

- paboTe B aBTOHOMHOM pexunme 1 BO3MOXHOCTU XOJI04HOr0 3anycka.

MoMumMO 06bMeHa akTMBHOW MOLLUHOCTbIO M 3Heprueii CHI3D MoXeT npeAocTaBnATb LUMPOKWN CREKTp
pononHuTensHbix yenyr. B4.1.1.2 — 4.1.1.5 npuBefeHbl pasninynsa mexay npyumMeHeHUsaMun ¢ npemmyLLecTBeH-
HbIM MCMNO/Ib30BAHMEM MOLLHOCTU, obecneunBaemoin CH33, coBMeCTHbIM ucnonb3oBaHneM CHI3 n BUJ,
NPUMEHEHNAMM C NPEVNMYLLECTBEHHbLIM UCNOMIb30BAHNEM 3HEPruuK, akkymynvmpyemoli B CH33, n ncnonb3oBa-
Hnem CH33 ans obecnevyeHmsa pe3epBHOr0 3HeprocHabxeHus.

CH33, saBnswwmecs ob6bekTamu aucnetyepusauuun, [OO/HKHbI COOTBETCTBOBATb TpebOBaHUAM
FOCT P 55608.

4.1.1.2 TIpMMEHEHUA C NPENMYLLECTBEHHbLIM MCNOSIb30BaHMEM MOLLHOCTK, obecneunBaemoin CH33

Ona CH33, npegHa3HayeHHbIX A/ UCMO/Ib30BaHUA B NPUMEHEHUAX C NPENMYLLECTBEHHBIM UCNOMNb30-
BaHMeM MOLLHOCTW, yCTaHaBIMBaKT TPeboBaHMUA K CKOPOCTU OTK/IMKA Ha CTyrneH4yatoe BO3MYyLLEeHMe npu ya-
CTbIX nepexogax has 3apsga u paspsga v Ans 4onosIHUTEIbHOTO0 06MeHa peakTMBHOW MOLWHOCTbio CH33 ¢
3HeprocncTemMoin. Heckosibko oTpaboTaHHbIX TEXHONOMMIA akKkyMyMpoBaHUS 3NEKTPUYECKON aHeprumn, B 4acT-
HOCTM CBEPXMNPOBOAALLNE WHAYKTUBHbIE HAKONUTENWU 3HEPrun, CyrnepkoHAeHcaTopbl, MaxOBUYHbIE HaKoMNUTe-
NN 3HEPrMn M CUCTEMbl HA OCHOBE NUTMEBLIX 6aTapeil MOLLHOCTHbIX TUNOB, 061a4atl0T BbICOKOW MIOTHOCTbIO
MOLLHOCTW, HO HW3KOl M/IOTHOCTBK 3HEPTUK, M MOryT ObiTb MCNOJSIb30BaHbl A/ BbIMO/IHEHWSA CNEeAyHLMX
QYHKLWIA:

- perynnpoBaHune 4acToTbl 3HEPrOCUCTEMBI;

- perynupoBaHue HanpshXeHusi 3HeprocncTeMbl/3NeKTPUYECKol ceTu;
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- obecnevyeHne HOpM KayecTBa 3nekTpoaHeprun (KI);

- perynvpoBaHue NoTtoka peakTUBHON MOLLHOCTY;

- agemndmpoBaHme konebaHuii mowHocTn (OKM).

4.1.1.3 CoBMECTHOE UCMO/Ib30BaHNE CUCTEM HaKOM/IEHUSI 3/1EKTPUYECKON SHEPTM N BO30OOHOB/ISIEMbIX
WCTOYHWNKOB 3HEPrun

Mpn coBMecTHOM ucnosib3oBaHnn CH33 n B3 MoryT 6biTb peanin3oBaHbl pasfinyHbie Mepbl Mo ynpas-
NEHNI0 Harpyskoi, sHepruei, K3, npusogswme K noBbiweHntio agodpektnBHocTn B3, K uncny Takmx doyHKUui
OTHOCATCA:

- CrnaxvBaHue KonebaHuin MOLLHOCTY;

- perynuposaHue BblpaboTku aHeprun BUS;

- MPUMEHEHUA AN 3/1eKTPUUECKNX 3apsafHbIX CTaHUuin, paboTalwmx B coyeTaHmn ¢ BU3;

- BblpaBHMBaHWE Harpysku (YyMeHblLUeHMe KonebaHuii NoTpebneHnsa Harpysku);

- yyacTue B OnepatvBHO-AUCNETYEPCKOM YyNpaB/ieHun.

4.1.1.4 TIpMMEHEHMA C NPENMYLLECTBEHHLIM UCNONb30BaHNEM 3HEPTUU, akKyMyaMpyemoli B cuctemax
HaKoMeHUs 3NEKTPUYECKOW aHeprum

CH33, npegHasHayeHHble ANA NCNOMb30BaHUA B NPUMEHEHUAX C NPENMYLLECTBEHHbIM MCNOMb30BaHN-
€M aKkKyMynuMpOBaHHOI B HUX 3HEPruu, fO/MKHbI 06ecneunBaTb HEO6XOAMMYKO MOLLHOCTb B TEeYeHWe ANuTesb-
Horo nepuoga spemeHu. Mpu pabote B OOC CH33 obecneumBaldT HEOOXO4MMYHO MOLLHOCTb AJ/15 JTOKa/IbHbIX
3NEKTPUYECKNX CETER, He nofarasiCb Ha BHELLUHIOW 3/1IEKTPUYECKYI0 ceTb. K uncny dyHKUMiA Takmx TMNoB npu-
MEHeHUIAi OTHOCATCS:

- YMEeHblUeH/Ee N3MEeHeHUA 6asiaHca SHEPTUN IHEProCUCTEMBI;

- pabota B O3C.

4.1.1.5 Vicnonb3oBaHMe CUCTEM HaKOMMEHWUS 3MEKTPUYECKON 3Heprum A/is 06ecrneyeHust pe3epBHOro
JHeprocHabxeHuns

Mpy OTKAOYEHUN NOAAYN 3NEKTPOIHEPrUM M3 BHelHel aHeprocuctembl CH33 gomkHa obecneunBaTb
Tpebyemylo MOLLHOCTb Pe3epBHON0 3HEeProcHabXeHns AN BCEX HArpy3oK WM TObKO aBapUiHbIX Harpysok
BHYTPW fI0KaNbHO O3C. DyHKLMM pe3epBHOro sHeprocHabxeHnss CHO3 — obecnevyeHne HENPEPLIBHOIO pe-
XuUMa paboTbl 3HEProNpPUHMMAlOLLMX YCTPONCTB NOTPebuTens ¢ TpebyeMoil MOLHOCTLI0 B TeYeHne nepuoga
BpeEMeHMN, HeobXoAMMOro A1 BOCCTAHOB/IEHNS 3HEPrOCHAGXEHNS OT SHEPrOCUCTEMbI/IEKTPUYECKON CeTu.

4.1.2 TpeboBaHUA, cBA3aHHbIE C BbINO/HAEMbIMU DYHKLUUAMMN

4.1.2.1 O6LUIMe NOMOXEHUS

Bbi6paHHbI/i annapaTHblli cocTaB ¥ nporpammHoe obecrnedyeHne CH33 o/mkHbl COOTBETCTBOBATL ONpe-
AeNeHHbIM OCHOBHbIM (DYHKUMOHa/bHbIM Tpe6oBaHUAM, YCTaHOB/IEHHbIM B 4.1.2 (He 06s3aTeNlbHO NPSAMO OT-
HocsawmmMmcs K CH33).

B uensax obecneyeHnss He06XOAMMOI (PYHKLMOHAIBHOCTM ANs NPUMEHeHWI i TpeboBaHus npeabsaBs-
IOTCA MO BCEM OCHOBHbIM (PYHKLMOHANbHLIM XapakTepuctvkam (Hanpumep, nogaya v rnoraoweHne 31eKkTpo-
aHeprun). TunnyHble TpeboBaHUs npueefeHsl B4.1.2.2—4.1.2.13. B npunoxeHun A npmeeseHa AONONHUTE b-
Has nHopmMauns o nokasaTtenax AN BbiCTaBfeHUs TpeboBaHUn, OTHOCALMXCA K KOHKPETHOMY NPUMEHEHUIO
CH32.

4.1.2.2 TpeboBaHus K mowHocTn CHO3

[ns yctaHoBneHust TpeboBaHWil K NoriolaemMoit n otgaBaeMoit mowHoctn CH33 cnepyeT Ucnonb3o-
BaTb Cnefyole napamerpsb:

- HOPMWPOBAHHYI aKTUBHYH MOLLHOCTb P, BT;

- HOPMUPOBAHHYI PeakTUBHYI MOLLHOCTb Q, Bap;

- HOPMWPOBAHHYIO MOJIHYIO MOLWHOCTb S, BA,;

- HOPMWPOBAHHYIO MOrOoWaemMyto 1 0T4aBaeMy0 MOLLHOCTb, BT;

- (HOPMVPOBAaHHYI0) KPATKOBPEMEHHYIO MaKCUMasibHYIO MOr/owaemMyo 1 oTaaBaeMyo MOLLHOCTb, BT;

- KpaTKOBPEMEHHYH0 MakCUMasibHY0 peakTUBHYI0 MOLLHOCTb, Bap;

- yAeslbHY MOLLHOCTb, BT/kr, NNOTHOCTb MOLWHOCTHN, BT/M3;

- CKOpPOCTb WM3MEHEHMA MOrMOoWEeHNS 1 0TAa4M MOLLHOCTKY, BT/MUH.

B uensx obecneyeHnss HeoOXOAMMbIX XapakTepucTUK A0 KOHLA cpoka cnyx6bl CHI3 TpeboBaHusa K
MOLLHOCTM [AOJIKHblI YYMTbIBATb BAUAHWE Aerpajaunn KOMMOHEHTOB, B NepByk oyepenb A3, 3a Bpems
aKcnayaraunm.
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4.1.2.3 TpeboBaHusi K NPOAO/HKUTENBHOCTM NPOLECCOB

[ns ycTaHOBNeHWs TpeboBaHUIN K NPOAO/HKMTENBHOCT MPOLECCOB NPU BbIMOAHEHUU CHI3 dyHKUuiA
onpefeneHHoro NpYMeHeHUs ¢ NpeMMyLLeCTBEHHbIM MCMO/b30BaHMeM MOLLHOCTU, ob6ecneynsaemoin CHI3,
creflyeT UCMOMb30BaThb cneaylowme napaMmeTpbl:

- HOPMWPOBAHHYIO NMPOAOC/HKUTENBHOCTL 3apsfa/paspsasa;

- HOPMUPOBAHHYI0 MPOAO/MKUTENBHOCTL KPAaTKOBPEMEHHOIO MOI/IOLWEHNA/0TAaYM MAKCMMasTbHOW MOLL-
HOCTMW.

4.1.2.4 TpeboBaHus K aHeprocofepxaHuio CH33

[nsa yctaHOBNeHNss TpeboBaHNU K NOr/IOWEHN0 1 Bblgaye aHeprun CHO3 B TMNCH cnegyeTt ncnonb3o-
BaTb C/efylLne napameTpsl:
HOPMUPOBAHHYIO 3HEProeMKOCTb, MBT e y;
haKTU4eCcKyto aHeproemMmkocTb, MBT my;
yAeNbHY0 aHepruio, KBT mu/kr, 1 NIOTHOCTbL 3Hepruun, KBT «u/m3;

- 3HeprocogepxaHne, MBT mu.

UTtobbl 06ecneyntb HeobXoAMMble XapakTepPUCTUKM A0 KOHUA cpoka cnyxbbl CH33, TpeboBaHusa K
9HEeprocoAepXXaHuto AOMKHbI YUUTbIBATb CHUXEHMEe eMKOocTu CH33 3a Bpems akcnayaTtauuu.

4.1.2.5 TpebosaHus kK agpdpekTuBHocTn CHI3

[nsa ycTaHoBeHMsA TpeboBaHMin K 3pheKTUBHOCTI NpoLecca npeobpasoBaHna UM nepegayn sHepruu,
a Takke npouecca akkymynuposaHus aHeprun CHI3 cnepyet Mcnosb3oBarth criefyllme napameTpb:
3HEeproaPekTMBHOCTb, %;
Kna nna, %;
HOPMUPOBaHHY 3P EKTUBHOCTL 3apsaga-paspaga, %;
CKOpOCTb camopaspsga, %/cyT.

4.1.2.6 Tpeb6oBaHus K bbicTpogeicTeuo CHI3

[nsa yctaHoBneHusa TpeboBaHuil K 6bicTpoaeiicTBuio CH33, xapakTepusyloLmnx, Hackobko 6bICTPO A0-
cTuraeTcs Heobxogumoe pakTM4ecKoe 3HayeHre ¢ 40CTaTOYHOM TOYHOCTbIO NPY 3ajlaHHOM 3Ha4YeHUU YCTaBKu
napameTpa, crefyeT UCNonb30BaTh Creayloline napameTpsbl:

- 0JINTENIbHOCTb BPEMEHMW OTK/IMKA Ha eAMHWYHOE CTyneHyatoe BO3MYLLEeHNE;

- CKOpPOCTb M3MEHEHWs1 BbIXOAHON NepPeMeHHO;

- 0JIUTEeNIbHOCTb CTabunusayuu napameTpa,;

- BPeMeHHble napaMeTpbl U3MEPEHUIA YaCTOTbI.

[nsa ycTaHoB/eHns TpeboBaHWA K NepeksIioueHnIo Mexay 3apsaoM ¥ pa3psgom AonyckaeTcs UCNosb-
30Bathb cnegyolme napameTpsbl:

- 0JIUTENbHOCTb OTAbIXA;

- [0JIUTENIbHOCTb NPOCTOoS;

- ANUTEesNIbHOCTb Mepexoja Mexay pexvmamu.

4.1.2.7 TpeboaHus k ynpasneHuio CH33

Ons obecneyeHns TpebyeMoin yHKUMOHaNbLHOCTM B CH33 A0/MKHbI ObITb peann3oBaHbl COOTBETCTBY-
Iolne anropuTMbl ynpasieHnsa U xapakTepucTuku:

- BO3MOXHOCTb Yy4acTus B PerysiMpoBaHUN 4acToTbl C XapakKTepUCTUKON 3aBMCUMOCTN aKTMBHOW MOLLL-
HocTu oT YacToTbl (P(0) u ckopocTu ee usmeHeHus (P(CWY));

- BO3MOXHOCTb Y4YacTus B PerynMpoBaHUy HanpshKeHUs C XapakTepuCTUKOW 3aBMCUMOCTU peaKTUBHOWA
MOLLHOCTW OT HanpsxxeHus (Q(U));

- HUBENMpPOBaHWEe NPOBaJIOB HaNPSXeHUS,;

- crnaxunsaHue reHepaumm B3 (MOLWHOCTL), HOCALLEl CTOXacTUYECKUIi XapakTep;

- perynvpoBaHue BblpaboTkn B3I (aHeprus);

- ucnosb3oBaHne CH33 Ha aNeKkTpuyeckux 3apsagaHbiX cTaHuuax M coBMecTHO ¢ BUJ;

- aemndmpoBaHue KonebaHuin MOLLHOCTY;

- BO3MOXHOCTb XOJ/I04HOTO 3arnycka.

MpumeyaHne — PyHKUWA, CBA3AHHAA C pery/impoBaHueM HarnpsbkeHnss CH33, B OCHOBHOM OCHOBbLIBAETCH Ha
XapakTepucTrKax peakTyBHON MOLLHOCTW. B HEKOTOPbIX Cyyasx Npu perympoBaHvn HanpshkeHrs 41 NpeaoTBpaLLeHus
nafeHns HanpshkeHWst Nocne aBapuitHOTrO BO3MYLLEHUS C OTK/IKOYEHWEM OJHOrO CETEBOrO 3M1eMeHTa (Tak HasbiBaeMblii
Kputepnin «N-1») TpebyeTcs Kak peakTyBHasA, Tak Y aKTUBHas MOLLHOCTb.

8



FOCT P 58092.3.2—2023

4.1.2.8 TpeboBaHus K Macce 1 rabaputam

[ns yctaHoBneHusi TpeboBaHMii K MaccorabapuTHbIM XapakTepucTukam crnefyeT UCMONb30BaTh Creay-
Iole napameTpsbl:

- pasmepbl (41MHa, WKWPWHA, BbiCcOTa), M, N0WAaAb OCHOBaHUA, M2, 06beM, M3;

- maccy, K, T.

4.1.2.9 TpeboBaHunsi 6e€30MacHOCTU

K CH33 npeabsasnsawT cnepyowme TpeboBaHna 6€30MacHOCTy:

- 6e30nacHoCTb 060pyAOBaHNS;

- Knbepbes3onacHoCTb;

- aKcnnyaTaumoHHas 6e30nacHoOCTb;

- Mepbl 3al1Tbl OT HECAHKLMOHUPOBAHHOIO A0CTYNa;

- noxapHas 6e30nacHoCTb;

- cobnwaeHne TpeboBaHNn cTaH4APTOB 6€30MacHOCTU AN KOHKPETHOro BMAa NPUMEHEHNS.

4.1.2.10 TpeboBaHUA K CPOKY CNyXObl

[ns yctaHoBneHuss TpeboBaHMn K cpoky cnyx6bl CHO3 cnegyeT ncnonb3oBaThb criegyloline napa-
MeTpbl:

- MUHUMasIbHOE KOSIMYEeCTBO LMK/IOB 3a BECb CPOK CNYXObl, B rof UAN B CYTKU;

- MUHUMaIbHbI KaneHAapHbIli CPOK CNYyX6bl;

- TemnepaTypy OKpyxatwlleli cpefbl 1 apyrne Knumatuyeckue ycroBus.

4.1.2.11 TpeboBaHUA K 3KONOTMYECKOMY BO3AENCTBUIO

[nsa yctaHoBneHusa TpeboBaHUil K aKkonornyeckomy Bosgenctesmio CH33 cnegyeT ucnonb3oBaThb cnegy-
olWme napaMmeTpbl Ha BCEX CTaAMAX XXM3HEHHOTO uukia (M3roToBfieHne, sKkcnayaTaunsa n yganeHue):

- MakcumasnbHble Bblbpocbl C02;

- MakcuMasbHbliA YPOBEHb LLYMA,;

- BUAbl BellecTs, BblbpacbiBaeMblx B BO3[4yX, BOAY WW MOYBY (B 3aBUCUMOCTU OT TEXHOMIOTUW aKKymy-
NINPOBaHMA 3HEpPrun, ncnosibayemoin B CHII).

4.1.2.12 TpeboBaHUA K TOTOBHOCTU U pexumam UCMosib30BaHNSA

Ona CH33, KoTopble MCNOMb3YIOT B NPUMEHEHNAX, CBA3aHHbIX C obecnevyeHnem 6e3onacHocTu, ycTa-
HaB/IMBalOT crnejylowue TpeboBaHNA OTHOCUTENIbHO FTOTOBHOCTU U peXuma MCnosib30BaHus:

- YUC/IO PEe3epBUPYIOLLUX CUCTEM;

- MakcumaJsibHasa OAUTeNbHOCTbL NMPOCTOS B rof;

- MWHVMaJIbHbIA YPOBEHb UCMO/Ib30BAHUS CUCTEMbI;

- NpodomnakTMyeckoe 1 KOpPpekTMpytoLLee TexHMyeckoe o6CnyxmnBaHue.

MpumeuyaHue — lMpodomnakTmueckoe o6CyKMBaHNE — 3TO BUA, OGC/TY)XMBaHUS, BbINOMHSEMbIA [/151 OLEHKM
WWIN CMArYeHns NocneacTBuiA Aerpafalun U yMeHbLUIEHVS] BEPOSTHOCTU OTKasa YCTpoiicTBa. KoppekTupytollee o6ceny-
XXMBaHWE — 3TO BUZ OGC/Y)XVBaHWS, BbINOMHSEMbIV NOC/IE OGHAPYXEHUSI HEUCTPABHOCTY M NpefHa3HAYeHHbI Ans Boc-
CTaHOB/IEHVSI YCTPOICTBA B COCTOSIHME, B KOTOPOM OHO MOXET BbIMOJHATL TPEGYEMYIO (RYHKLMIO.

4.1.2.13 TpeboBaHus1 K 3KOHOMUYECKOI 3chheKTUBHOCTH

[nsa yctaHoBneHMsa TpeboBaHnil K aKOHOMMYeCcKon adpdhekTnBHoCTM CHID cnepyeT ncnonb3osBartb crie-
Ayloline napameTpbl:

- MakcuMMmasbHble KanuTasbHble 3aTparthl;

- MakcuMmasibHble OonepaunoHHble pacxofbl;

- MakcuMmasbHble HaknagHble pacxofdbl.

Ha aTane npoekTupoBaHusa faHHble TpeboBaHMA A0/KHbI ObiTb YY4TEHbI NPU BbIOGOPE TEXHOOMMM aKKy-
MYNMPOBaHUA 3HEpPrnn, ucnonbldyemoit B NMNAD CHI3.

4.2 YcnoBusa n tpeboBaHuAa ans npucoegnHeHnsa CHO3 K aHeprocnctemMe/anieKTpu4eckonm cetu

421 O6wme NONOXEHNS

B cocTaB TpeboBaHuii s nogknodeHms CH33 Kk aHeprocncTteMe/aniekTPUYEecKon CeTn, yCTaHOBNEHHbIX
B 4.2, BXOAAT TpeboBaHus, YyC0BUA U OTPaHNYEHNS 9HEeProcMcTeMbl/31eKTPUYECcKOn ceTu, a Takke npaBoBble
N TeXHUYeckne/PyHKLUNOHaIbHbIE NOJIOXEHWS.

MpumeyaHne — TpeboBaHMA B YacTy paboTbl CH33 B 3HEProcUCTEME YCTaHaB/MBAKOTCA B COOTBETCTBUM C

3aKOHOAATE/ILCTBOM 00 3/1eKTPOsHEpreTVke P® ¢ yueTom npasin [2], HOPMATUBHO-MPABOBLIMM akTamn MuHaHepro Poc-
CVM 1 HALMOHASTBHBIMW CTaH4APTaMK, PaCrpPOCTPAHSIIOLLMMUCS HA O6BEKTbI MIEKTPO3HEPTETHKN.
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4.2.2 MapamMeTpbl aHEpProcucTemMbl/a1eKTpoCceTn Ha npegnonaraemon TIMCH

Mpn npoekTnpoBaHmm CHI3, paccuMmTtaHHOI Ha 3JKchsyaTtaumio B COCTaBE 3HEProCUCTEMbI/3NEKTPO-
ceTn, Heo6XoAMMO YyunTbIBaTbL NapameTpbl M TpeboBaHuA, onpegensemMble npasuiamMmy QyHKUVNOHUPOBAHUSA
3N1eKTPO3HEepreTUYecknx cuctem [2] n AelicTBYOLWMMN HOPMATUBHO-NPaBOBbIMK akTamu MuHaHepro Poccuu,
KOTOpble BK/IOHAIOT 3/IEKTPUYECKME NnapaMeTpbl, orpaHu4yeHuns, paboyme gmanasoHbl U TPeb6oBaHUSA 3HEProcu-
CTeMbl (3N1€KTpOCceTH) Ha ocHoBHOI TMCH:

- HOMUHas/IbHOEe HanpshKeHwe akcnayaTaunu;

- AManasoH pabodero HanpshkeHus ans obopyaoBaHus;

- BPEMEHHble KOsieGaHUsA HanpsxXeHus;

- HOMUHas/bHasa 4acToTa,;

- HenpepbiBHOE HOpPMasibHOe W3MEHEHUe YacToThl;

- BPEMEeHHble KosiebaHus 4acToThl;

- 3HauyeHuMe ToKa M NPOLO/MKMTENbHOCTU KOPOTKOrO 3aMblKaHus;

- CUMHXPOHU3aLus BblK/IOYaTENA LEenu NOAKIYEHUS;

- coefvHeHune HelTpanu;

- 3alMTHOE 3a3eM/IeHue;

- WHAMKaTVBHbIE XapakTepuUCTUKN KadyecTBa (POPMbl BOJIHbI HAMPSAXEHUS;

- TpeboBaHUA K 3alumTe.

4.2.3 YcnoBua akcnsyartauuu

TpeboBaHus 4.2.3, He CBA3aHHbLIE C 3/IEKTPUUECKO Cpenoii, BKOYAKT ycioBusa akcnayataumm CH33,
cpeam KOTOPbIX CriefyeT pacCMOTpeThb cheayowme akTopsbi:

- TemnepaTypa (oKpyxawlLiei cpeabl);

- BJI&XHOCTb;

- yAapbl MOJSHUW;

- celicMnyeckas 06CTaHOBKa,;

- HaBOfAHeHWe/3aTonsieHne, BoAa, [OXAb;

- [aBfieHue;

- BeTep;

- Nef, U CHer,

- MPOHMKHOBEHME CyOBLEKTOB h/10pbl U (hayHbl (B TOM yncnie nogein);

- BMGpauus n pe3oHaHCHble KonebaHus;

- NblSb Y ObIM;

- KOPPO3MOHHO-aKTMBHasA aTtmocdepa;

- CONeBoOW TymaH/coneHasi Bofa/pasbealline XMMUYeckne BeLecTBa;

- noxap (BHYTPEHHUI W BHELUHWIA);

- BHELHVE UCTOYHUKN 3/1IEKTPOMArHUTHOrO U3NyyYeHus;

- COJIHeYHoe 0bny4vyeHne/nsnyyeHue;

- HakonjeHne ocajKos.

B 3aBMCMMOCTM OT MecTa YCTaHOBKW Ha 3Tane NnpoeKkTUpOoBaHUA HeobXxoAMMO yyecTb TpeboBaHuA, xa-
pakTepHble AN KOHKPETHOW MIOLafKu.

Mpu ycTaHOBNEHUN TpeboBaHWiA crefyeT yunTbiBaTb Knaccugukaumno yCnoBuil okpyxatoLlein cpegbl no
FOCT 15150, a gns u3genuii, OpueHTUPOBAaHHbIX Ha akcnopT, — [5].

4.2.4 TpeboBaHUSA W OrpaHUYEHUsI CO CTOPOHblI CUCTEMHOrO oOnepaTopa 3HeprocucTemMbl WAn
onepartopa /10KanbHOW 3/1eKTPUYECKOn ceTu

4.2.4.1 O6wme nonoxeHus

TpeboBaHUsA 1 orpaHnyeHns k pabote CH33, 06yCNOBNEHHbIE apXUTEKTYpPOl MOCTPOEHMSI 3HEProcu-
CTeMbl, YCTaHaB/NMBalOT B COOTBETCTBUM C 3aKOHOAATENbCTBOM 00 3neKTpoaHepreTuke Poccuiickoin depe-
pauuun [1], HopMaTMBHO-NPaBOBbIMKU aktTamMu MuH3Hepro Poccun M HauMOHasbHbIMU CTaHjapTamu, pacnpo-
CTPaHALWUMUCA Ha 0O6BEKTbI 3/1EKTPO3HEpPreTUkN. [ONoSIHUTENIbHO OHW MoAfiexaTr YTOYHEHUIO CUCTEMHbIM
onepatopom.

Ona CH33, npegHasHayeHHO! AN paboTbl B COCTaBE NOKaNIbHOW 3/1€KTPUYECKO ceTw, AonyckaeTcs
YyCTaHOBJIEHME AOMOJTHUTENbHbIX TPE6OBaHMIA MO COrlacoBaHMIO onepaTopa JIoKaslbHOW 3N1EKTPUYECKOA CeTn
1 noctaBluka CH33.

YpoBeHb HanpsxeHus CH33 gosixkeH cooTBeTCTBOBaTb TPeb6OBaHMAM OOBEKTOB NPUMEHEHUA W Onpe-
[eneH Ha OCHOBaHWM TPebOBaHU K XapakTepuCTUKaM, PacnoiOKEHUI0 W KOHKPETHbIM YC/I0BUSM paboTbl
CH33.
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Mpn BbibOpe TINCH, k koTopoit 6yaeT nogkntoyeHa CHI3, cneayeT yuuTbiBaTb Cneaytolime acnekTbl:

- TpeboBaHWA K HAAEXHOCTU 3HEProCUCTEMBI;

- pacyeTHble YC/MI0BMA MOLLHOCTU KOPOTKOIO 3aMblKaHWS;

- MOLLHOCTb Harpysku;

- BAVgHME Ha K3.

4.2.4.2 Mpothnnb mowHocT aHeprocuctemsl B TNCH

Mpodhunb MoLwHOCTM 3HeprocucTeMbl B TIICH onpegensieTcs yCTaHOBUBLUMMCSH PEXMMOM U AMHaMu4ye-
CKUM AMana3oHOM YCMOBWIA YacTOTbl M HaMnpshKeHus, B KOTOpbiXx CH33D go/mkHa ocTaBaTbCA MNOAKIHOYEHHOW
K TMCH un obecneunBatb Tpebyemble OyHKUMM 1 BO3MOXHOCTM CHO3. Cnepyet ykasaTb [OMYCTUMYO 6/10-
KMPOBKY CW/IOBOI 3/1IEKTPOHUKM NPU OnpefenieHHbIX NpepbiBaHWAaX, NpoBasiax U nepeHanpshkKeHusx, a Takke
BO3MOXHOCTU KpaTKOBPEMEHHOro npeBbllleHna YacTtoTel cornacHo FOCT P 59948 u onpefgenntb cueHapun
npuMeHeHus. Mpy yCTaHOBEHUN KOHKPETHbIX TpeboBaHUin cnegyeT yunTbiBaTbh CneaytoliMe acnekTbl:

- pabouune UuKbI;

- NPOUAN MOLLHOCTH;

- BKNaj, TOKa KOPOTKOrO 3aMblKaHus;

- BKNaj, B rapMOHVKN HaNPsHKeHUA/ToKa;

- CMOCO6GHOCTbL NPOXoAa yepes nepuofbl OTKNOHeHUSA HanpsxeHus (MYMH/MBMH);

- CNoCco6HOCTbL Npoxofa vepes nepuobl OTKIOHEHUA YyacToTel (MYMNY/NBMY);

- nepefadvy akTVBHOI MOLLHOCTM Npu CH605IX M ee BOCCTAHOBJIEHUE MOC/E YCTpaHeHus c6os;

- BHelUHee Wy BHYTPeHHee BCrnomorateslbHOe 3/1eKTponuTaHue;

- TOYHOCTb M AOMYCKN 3HAYEHWIN/M3MEpPEHNIA;

- TpeboBaHWS K MOHUTOPUHIY/AaHHbIM;

- AONOJIHUTE/bHble TPpeboBaHWSA 3HEeProcUcTeEMbl U 3MEeKTPOoCceTH (BKoYasd annapaTHble U nporpamm-
Hble UHTepdeiickl).

4.2.4.3 [onycTuMmbIin ananasoH ans ynpaerieHus aHepruein CH23

Mockonbky 3HaveHne C3O B Hayasle Kaxaoro pabouyero uukna AO/MHKHO HaxXoOUTbCA B npejenax ycra-
HOBJ/IEHHOrO Auana3oHa, MOXeT noTpeboBaTbCsA NpoBefeHne LuMKIa BOCCTaHOB/IEHUS, YTOObl BepHyTb CH33
B HaYa/IbHOE WM KOHKpeTHoe Tpebyemoe COCTOsHME, Korga MOXHO CHOBa BbINOMHUTL paboune uuknbl. CTe-
neHn cBo60pbl B LMKIAX BOCCTAHOB/IEHUSA 3aBUCAT B OCHOBHOM OT TPeb0OBaHUl 3HeprocMcTeMbl/3/1ekTpoceTu
N OT 3HeproemkocTn CHI3, aAna KOTOpoi cnefyeT ykasaTb C/efdyloline XapakTepHble 3Ha4yeHus nmpouecca
BOCCTAHOBJ/IEHUSA:

- AvanasoH AOoMNyCTUMOWM BbIXOGHOW UM BXOAHOW aKTMBHOW MOLLHOCTMW;

- MUHUMaJIBHYIO Y MakCUMasibHYO MPOAO/HKMTENIBHOCTL BOCCTAHOB/IEHUS;

- Avanas3oH BPEMEHU, JOCTYMHOro A/ BocCTaHoBAeHNss CHI3D mMexay pabouvmn uuknamu;

- BO3MOXHble TpeboBaHUA WM OrpPaHUYeHUs OTHOCUTENbHO PEaKTUBHOM BXOAHON W BbIXOAHON MOLL-

- AONYCTUMbIA AMana3oH 3Ha4YeHWUn 4acToThl;

- MakcumasibHO A0MYCTUMble CKOPOCTM HapacTaHWsi aKTUBHON WU pEaKTUBHOW MOLLHOCTM;

- AONYCTUMbIA AManasoH 3HAYEeHUn KO3IPULNEHTA MOLLHOCTU 3HEProCUCTEMbI HA OCHOBHOW TICH;

- BO3MOXHble TpeboBaHNS K KO3((PULUNEHTY MOLLHOCTA 3HEPrOCUCTEMBI.

4.2.4.4 Pabouve uymknibl CH33

MpumeHeHne CH33, kak npaBwio, CBA3aHO C YCTAHOBJ/IEHWEM OLHOrO WM HECKOJIbKMX paboumx Lu-
knoB, KoTopble CH33 pgo/mkHa BbIMOMHATL B OCHOBHOM TIMNCH ana yaoBNeTBOpeHus npefbsaBAseMbiX K Heil
PYHKLMOHAa/bHbIX TPe6oBaHWIA.

TpeboBaHUA K ycTaHaB/MBaeMbIM paboynM LMKIam BKIOYAKOT:

- MPOAO/KUTENBHOCTb paboyero LMkKNa, OXXmaaeMyro YacToTy UX BbINOSIHEHUSA (KOSIMYECTBO pas B CyTKu/
Hegenw/roq) N MakCMMasibHY CKBaXXHOCTb;

- Tpebyemsblli Npohnab akTUBHOM MowHocTM CHO3 Ha ocHoBHoW TICH, BkItouas gonyctumble gua-
nasoHbl gonycka (MakcumasibHoe npesblleHne u/nam Hepobop);

- TpebyeMmsblii Npothuab peakTMBHOW MolHOCTM CH33 Ha ocHoBHOI TINCH, BkIoyas gonyctumble gua-
na3oHbl AOMNYCKOB (MakcMMasibHOe npeBbileHne n/unm Hegobop).

Mpochunb aKTUBHON N peakTUBHOM MOLLHOCTU Ha OCHOBHOM TICH MOXeT BK/IOYaTh Nepuofbl BpeMEHMU,
B TEYEHMe KOTOPbIX aKTMBHaA W/MNN peakTMBHAsA MOLLHOCTb paBHa Hys. B npounsax mMowHOCTU fosxHa
ObITb YyKa3aHa CKOPOCTb HapacTaHus aKTVBHON U peakTUBHON MOLLHOCTH.

n
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4.2.4.5 Cpok cnyx6bbl CH23

Cpok cnyx6bl CH33 gomkeH 6bITb onpefesieH ¢ y4eToM CTapeHus BCeX NOACUCTEM W NPOBEAEHUS He-
06X0ANMBbIX PaboT MO TEXHNYECKOMY OOCNYXMUBAHUIO U PEMOHTY.

Ans ycTaHoBNeHnsa TpeboBaHWUin K CPpoKy cnyx6bl CHI3 cnegyeT ncnonb30BaTth cnegyolme TEPMUHBI
no NOCT P 58092.1:

- CPOK CyX0bl;

- pacyeTHbIi CPOK CNyXObl;

KOHeL, cpoka Cnyxo6bl;

- 3HayeHusa nokasatenein CHII B KOHUE CpOKa CyXObl.

4.2.4.6 TpeboBaHus K AaHHbLIM

B uenax akcnayarauuy v nnaHuposaHusa pabéoTtel COLY sHeprocucTembl A0/KHbI MOCTYNaTbL onepaTme-
Hbleé U MPOrHO3Hble AaHHble n3 CH33, Hanpumep:

- (hakTnyeckaa BXxogHas/BbIXxofHas 3HEProeMKOCTb;

- (pakTnyeckan BxogHas/BbIxoLHast MOLLHOCTb;

- MPOrHO3bl N0 BXOAHOM/BbIXOAHOW MOLLHOCTU, B T. Y. MO NPOAO/DKMTENBHOCTU O6MEeHa.

4.2.4.7 Bbe3onacHOCTb

[ns yctaHoBneHns TpeboBaHuii 6e3onacHocTv Ana CH33 cnegyeTt ucnonb3oBatb cnegyolme TepMu-
Hbl no FOCT P 58092.1 n MOCT P 58092.5.1:

- 6e3onacHoe COCTOSIHUE;

- Hebe3onacHoe COCTOsIHUE;

OLeHKa PUCKOB;
pacyeT PUCKOB.

4.2.5 CraHgapTbl U HauMOHa/IbHble HOPMbI

4.2.5.1 O6wWMe NonoxeHns

CH33, noakniyeHHas K aHeprocucTteMe/aneKkTpuyeckon cetu, 4O/MKHA COOTBETCTBOBATb HaLMOHaslb-
HbIM HOPMaM W COOTBETCTBYIOLLUMM HaLMOHa/IbHbIM CTaHgapTaM, K KOTOPbIM OTHOCHT:

TEXHUYecKne pernameHThbl;

npasuaa asToMmatMsaumm 1 KOMMYHUKaUMK;
npasuna U3MepeHus aHepruu;

npasuia ycTpoKcTBa 3/1€KTPOYCTaHOBOK;
3KO/I0TUYECKME HOPMbI.

Ha atane npoekTnpoBaHusa crepyeT yyecTb BCe TpeboBaHWs BCEX CTaHAAapTOB W HALMOHANbHbLIX HOPM,
B/IMAOLWMX HA KOHCTPYKUM0 CH33. MNpy OTCYTCTBUM CTAHAAPTOB U HOPM, PErsiaMeHTUPYLNX acnekTbl, B/v-
Aalowmne Ha 6esonacHocTb CH33, HageXHOCTb M KavyecTBO paboTbl SHEProcUCTEMbl, U3rOTOBUTENb AO/DKEH
cornacosaTb BbISIB/IEHHbIE BaXHble acnekTbl C CUCTEMHbIM OMepaTopoM B YCTaHOBMEHHOM nopsaake [6],
ctartbs 1, NyHKT 4.

4.2.5.2 CtaHfapTbl NOAKIOYEHUSA K AHEProCUCTEME U ITIEKTPUYECKON ceTu

4.2.5.2.1 HopmaTMBHO-NpaBOBble akTbl, PernameHTupylLliMe paboTy B COCTaBe 3HEProcUcTeMbl W
3NEKTPUYECKON ceTn

Ob6s3aTesNbHble TexHuyeckne TpeboBaHWA, KOTOpbIM A0/DKHAa cooTBeTcTBoBaTb CHI3, npeaHasHaueH-
Has An1a NOAK/IYEHUS K 9HeprocucTeMe/anekTpuyeckoli cetn, yctaHoBeHbl B [2], npukasax MuHaHepro v B
HaLMOHaNbHbIX CTaHAapTax, KoTopble onpeensarT NPUHUNNDLI, Perynnpylowme OTHOWEHUS 3HEPTroCUCTEMbI C
CH33.

4.2.5.2.2 OueHka cootBeTcTBMA CH33

Ans nopxnoyeHns K aHeprocuctemMe CH33 KOHKPETHbIX MPUMEHEHWI OO/MKHO ObiTb NOATBEPXKAEHO ee
COOTBETCTBME YCTAHOB/MIEHHbIM TPeObOBaHWAM K paboumm XxapakTepucTukam, Hanpumep nyTeM npoBefeHus
npegsapuTenbHOli KBanudgukauuy 4nsa noayvyeHus paspeLleHns Ha okasaHue ycayr no o6ecneyeHunio cucTeM-
HON HageXHocTu [7], cTatbs 56).

4.2.5.2.3 BbI6op ypoBHA HanpsxeHna CH33 n TMNCH

Bbi6op ypoBHA HanpsixeHns CH33 n TMNCH fomkeH COOTBETCTBOBATL TPEOOBaHUSAM COOTBETCTBYOLLMX
TEXHUYECKUX npasBw/, TpeboBaHUAM HALEXHOCTN 3HEeProcUCTEMbl Y 3KOHOMUYECKUM TpeboBaHUAM.

YpoBeHb HanpsixeHusa CH33 po/mkeH cooTBETCTBOBaTb Tpe6oBaHUsAM 0ObEKTOB 3HEProceTun, ¢ KOTOPbI-
MW OHa [0/1KHa paboTaTb U onpefenATbCsa B COOTBETCTBMU C MOLLHOCTbIO, MECTOM MPUMEHEHUA N KOHKPET-
HbIMW ycnoBusmn pabotel CHI3.

Mpu Bbi6Ope TMCH cneayet yuutbiBaTb;

- TpeboBaHWA K HAAEXHOCTU IHEProCUCTEMBI;

- pacyeTHble YyC/I0BUS MOLLHOCTW KOPOTKOTO 3aMblKaHWUS;

- MOLHOCTb Harpysku,

- BAusHVe Ha KO.
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4.3 KoHcTpynpoBaHue CH33

4.3.1 O6wume NonoxXeHms

B nogpasgene 4.3 yctaHoB/eHbl TpeboBaHNA K KOHCTPYKUMM CHO3 u uHTerpaumm ¢ aHeprocuctemoit/
3/IEKTPUYECKO CeTbio, a Takke K paboTe, ynpaB/ieHU0, 06MEeHY AaHHbIMW, MOHUTOPUHIY U TEXHUYECKOMY
obcnyxmBaHnio CH33 mn nx komnoHeHToB. KoHCTpynpoBaHue CH33 BkovaeT BbIGOp apXUTEKTYPbl CUCTEMBI
1 BbIGOP NoAcUcTeM.

4.3.2 Apxutektypa CH33

Ha pucyHke 1, a) n 6), npnBegeHsl npuMepbl apxutekTypbl CH33 ¢ ogHoli TMNCH (¢ BHYTpPeHHMM nuTa-
HMeM BcroMoraTefibHON nogcucTemsl) u ¢ Asyms TIMNCH (nuTaHue BcnomoraTefibHOW NoACUCTEMbI OT APYroro

thuaepa).

KOMMYHVKALIOHHb I

nHTEepdeic

TMNCH

a) CHO3 6e3 BcnomoratesibHoli TINCH

KOMMYHVIKaLIMOHHb I

MHTepdeiic

BcriomorarensHas TTICH

OcHosHast TTICH

6) CH33 co BcrnomorarensHoii TIMCH

PucyHok 1 — Mpumepbl apxutekTypbl CH33
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TpeboBaHusa k nogcuctemam CH33 yctaHoBNeHbl B 4.3.3. [Ina Bcex nogcuctem Ao/HKeH ObiTb ykasaH
Bk/1ag B 06LYy0 3aPPEKTUBHOCTb CUCTEMBI, Hanpumep 3PEeKTUBHOCTb LMKIa 3apsai-paspags,.

4.3.3 TpeboaHua kK nogcmctemam CH33

4.3.3.1 O6wWwme nonoxeHus

[nsa obecneyeHnss cOOTBETCTBMA TPebOBaHWAM, NPeAbABNSAEMbIM K CUCTEME, HEOOXOANMO pa3fennTb
TpeboBaHNA K cucTeMe Ha TpeboBaHuA K nogcmuctemam. OCHOBHble TpeboBaHMA K NogcucTeme cnepyeT ycra-
HaB/MBaTb B 0OLLEM M HE3aBUCMMOM OT TEXHO/Ornii Buae. Ans yyeta oco6eHHOCTel noAcuMcTeM, KOTopble 3a-
BUCAT OT KOHKPETHOW NPUMEHEHHOW TeXHOM0rnu, A40NyCKaeTCcs yCTaHOBAEHWE AOMOMHUTENNbHbLIX TpeboBaHwii
(Hanpumep, B OTHOLWEHUN 6e30MacHOCTU UM TEXHUYECKOTO 0O6CNYXUBaHUSA).

Tawke Ona Bcex NoACUCTEM AOJ/DKHbl 6bITb YYTEHbl OrpaHUYeHUss Mo MOLLHOCTU W AOCTYMHOW 3Hepruu,
YCNOBUS OKpyXatoLleilt cpefbl 1 Apyrme BHyTPeHHUE/BHELIHNE acneKTbl.

4.3.3.2 lMopcuctema akkyMmysiMpoBaHUA aHeprum

OHeproemkocTb NMA3 CH33 goskHa ObITh OLleHEHa COOTBETCTBYOLUM 06pa3om € yyeToM DOpMbl ak-
Kymynupyemoii aHepruun. MAD onpegenseT HOPMUPOBAHHYK BXOAHYIO W BbIXOLHYI 3HEPrui0 Ha OCHOBHOL
TMCH, 3Ha4yeHUss aKTUBHON BXOAHOWM M BbIXO4HO MOLLHOCTM Ha OCHOBHOW TICH, a Takke BO3MOXHYK MNpo-
[O/DKNTENTbHOCTb NOAAYN aKTUBHOU BXOAHOW UM BbIXOLHOW MOLLHOCTWU Ha OCHOBHOW TICH.

TexHuyeckmne xapakrepucTuky MNMA3 fOMKHbI COOTBETCTBOBATL TPEOYEMbIM Ha NPOTSXXEHWUM BCEro CpoKa
CNyX6bl. CpokK cnyx6bl onpeaenstoT AN KOHKPETHbIX YCMOBMI 3aKcnayaTauuun, Takmx Kak pexumbl paboThbl
(cm. TOCT P 58092.1—2021, pucyHoK A.3), yCNOBUS OKpyXatoLen cpenpl, LMKNbl TEXHNYECKOro 06CnyXuBa-
HUA U T. 4.

a) O6wue TpeboBaHus

He3aBMCMMO OT NPUMEHSEMORN TeXHOOorMN A0/MKHA 6bITh NpefocTaBneHa cneywllas nHhopmaums.

Ona NA3 HeobxoauMO ykasaTb 3HEProeMKOCTb HaKOMUTENA 3HEPTMUM U MaKCUMasibHYH MOLLHOCTb 3a-
paga v paspaga, NOCKOMbKY 3TO UMeeT npsaMoe BngHWe Ha Bcio CH33.

Ona CH33 BaxHbIM napameTpoM SBMSETCS Tekyllee cofepXaHue 3Heprum (Ha KOHKPETHbIA MOMEHT
BpemeHu). CrefyeT Takxke NpefoCcTaBUTb METO/ NPorHo3a A1 OUEHKN UTOroBOro COAEepXKaHUA 3Heprum nocrne
3apsja wam paspsga c onpefeneHHon MOLWHOCTbI0 B TeUeHne onpefeneHHon NpoaomMKUTEIbHOCT BPEMEHM.

[o/mKHBI BbITb YKa3aHbl TUNUYHbIE 3HAYEHMA CpoKa CAYXObl (N0 BO3MOXHOCTU OTAE/IbHO B KOJIMYECTBE
LUMK/IOB U B KaneHAapHbIX rogax). A4na nposefeHns cpaBHeHns ¢ gpyrumu MNAS fosxHa 6bITb NpefocTasfieHa
MHopMaLnsa 0 NJOTHOCTU SHEPTUN U MNAOTHOCTU MOLLHOCTH.

[omkHa 6bITb NpegocTaBneHa nHopMauns 0 Heob6XoAMMbIX LMKNax 06CnyXnBaHma U pemMoHTa. Takke
OO0/MKHaA ObITb Yka3aHa NOTPe6HOCTb BO BCMOMOraTesibHOW 3Hepruu, ecsim npuMMeHMMo, U CBeeHus O crefy-
owmx napametpax MA3:

- napameTpax 3 PEeKTMBHOCTY;
3(hheKTUBHOCTN 3apsaaa;

3 PEKTUBHOCTN paspsaaa;
camopaspsga win «3PPeKTUBHOCTN XPaHEHNS SHEPTUN».

6) CneuuwanbHble TpeboBaHus

[omxHbl 6bITb YKasaHbl TpeboBaHus, cneunudunyHblie AN MPUMEHSEMON TEXHOIOTUN aKKyMy/IMpOBaHUS
aHeprun. Hanpumep, ecnu B onpefeneHHbIX paboumx 30Hax (Hanpumep, TemnepaTtypbl OKpyxXawLiein cpe-
[bl) HE06XOAUMO CHUXEHWe MOLLHOCTY 3apsja unm paspsga, 3To JO/HKHO 6biTb ykasaHo. Ecnv Heob6xoaumo
yuntbiBaTh 0cobble npasuna ansa MNA3 (Hanpumep, 419 yaaneHus), 310 cnefyeT ykasaTb, Tak Kak 3T0 MOXeT
UMeTb 3HayeHue ana npoektnposaHusa. Ecnn mexay TMNCH u MNMA3 npegycmoTpeHa ranbBaHu4yeckas pasBss-
ka, TO 3TO TaKke A0/HKHO 6bITb YKasaHo.

4.3.3.3 lMoacuctema npeobpaszoBaHnsa aHeprum

MN3 npeobpasyeT aHepruio MNA3I B anekTpuyeckyro MowHOCTb B TTICH, kak npaBu/io B BbIXOLHYH MOLL-
HOCTb NepeMeHHOoro Toka BO BpeMs paspsga MNA3, 1 BXOAHYI0O MOLHOCTb NEPEMEeHHOro Toka aHeprocucTemsl/
31eKTPUYECKOl CeTn B 3Hepruio, noaxoasulyio ans 3apaga MNAD. 31o npeobpasoBaHne BbINOSHAETCA 3ekK-
TpUYECKUMM UMM MexaHnvyeckumm cuctemamu. M3 okasbiBaeT BAUSAHME HA XapakKTepPUCTMKU MOMHOW MOLL-
HocTn CH33 u Ha K3 B TICH.

Kak npasuno, MMN3 nogxmovatoT K NMAD M K OCHOBHOMY CTbIKOBOYHOMY BbiBOAY. KoOHCTpykTMBHO MMM
BK/IIOYAET BCE YCTPOICTBA Mepefayn SHEprum Mexay CTbIKOBOUHbIM BbiBOAOM U A3 (Hanpumep, cUoBoi
TpaHcdopmaTop, CUHYC-OU/ILTP, KOMMYTUPYIOLWNE 31EMEHTDI).
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a) O6wume TpeboBaHMsA

He3zaBMcMMO OT NpMMEHSIeEMOl TEXHOMOrMK Ao/MkHa 6biTh NpefocTaB/eHa creayllas nHopMalmsa o
napametpax Mria:

- napameTtpax 3 heKTUBHOCTY;

- adppeKTUBHOCTUN MpW 3apsaje;

- 3bPEeKTMBHOCTMN Mpu paspsge.

CnepyeT ykasaTb NOTPeB6HOCTbL BO BCNomoratesisHo mowHocty MM3. Ecan mexay TMNCH v NA3 npea-
yCMOTpeHa rasibBaHnyeckas pa3Bf3ka, TO 3TO Takxe [O0/HKHO ObITb yKa3aHo.

6) CneuunanbHble TpeboBaHMsA

Ecnn ecTb TpeboBaHUs, OTHOCALWMECH K NPUMEHSAEMOl TeXHOMOrMn npeobpasoBaHus 3HEpPrumn, 10 ux
cnepyeT ykasatb. Takke AO/MKHbI OblTb ykas3aHbl Tun npeobpasosaHus (AC/DC, AC/AC, Hacoc/reHepatop u
T. A.) 1 paboyve gnana3oHbl (Hanpumep, AvanasoH HanpsXeHUs NoCTosAHHOro toka DC wam yacTtoTbl nepe-
MeHHoro Toka AC).

4.3.3.4 BcnomorartesnbHas nogcmcrema

JomkHO ucnonb3oBatbcs BCce 060pyL0BaHMe, HE06X0AUMOe AN1S BbINOMHEHWUA BCMOMOraTesibHbIX OYHK-
unii CHD3, Hanpumep BK 1 cuctema noxapoTyLleHus.

a) O6uwme TpeboBaHus

He3aBMCMMO OT NPUMEHSEMOW TEXHOMOrMM AO/DKHA ObiTb NpefocTaB/ieHa UHgopMauus o CTPyKType
BCromoraTtenbHoi nogcucreMbl CH33 1 ykasaHa obuiasi noTpebHOCTb B MOLLHOCTU, KOoTopas notpebnsercs
BCMOMOraTe/ibHO MOACUCTEMON A1 KaXA0ro CylwecTBeHHOro pabouero coctosHus CHO3 u B gnanasoHe
0XMAAEMOro B/IUSAHUS KMMAaTUYeCKUX YCnoBuii (Takmx, Kak TemnepaTtypa HapyXHOro BO3gyxa W COJSIHeYyHoe
n3nyyeHune).

JOonoNHUTENbHO AO0MKHbI O6bIThb YCTAHOB/IEHbI TPEOOBAHNS B OTHOLIEHMU PEe3epBMPOBaHUSA U HaNU4uA
6ecnepeboONHOro UCTOYHMKA MUTaHUS (B Cyvyae OTKHOYEHWS OCHOBHOTO MCTOYHUKA NUTaHWS).

6) CneuunanbHble TpeboBaHUs

Ecnun ecTb TpeboBaHus, cneuynduryHblie N8 NpUMEHSEMORn TEXHONOrMU BCNoMoraTelbHOM NoACUCTEMb,
TO 3TV TpeboBaHUA crefyeT ykasaTb.

4.3.3.5 lMoacuctema KOHTpPONA U ynpasseHus

B coctaB CH33 pomkHa BXoAWUTb MOACUMCTEMA KOHTPO/A W ynpasseHus. [logcucteMa KOHTPOSIA, Kak
npasuno, BKIOYaeT KOMMYHUKaLMOHHYIO NOoACUCTEMY, MOACUCTEMY 3aliuTbl U NOACUCTEMY ynpasieHus. Ha
aTane npoekTUpPOBaHUA yCTaHaBAMBAaKT TpebyeMble BO3MOXHOCTM 1Y u pexumbl paboTbl, KOTopble 6yaer
noafepXxuBaTb cucTtemMa ynpasfieHUs, ¢ y4eToM NPUMEHVMbIX TPe60BaHUN HauMOHasIbHbIX HOPM 3HEprocu-
CTeMbI.

CH33 ponxHa 6bITb CKOHCTPyMpoOBaHa TakMM 06pa3oM, YTOObl OTK/IIOUEHME MUTaHUA He B/IMSMO Ha ee
6e30nacHOCTb M CMOCOGHOCTL K nocnegytouiemMy Xono4HOMy 3anycky. CnegyeT yumtbiBaTb TpeboBaHus Mo
MaKCMMasnbHOM NPOAO/MKUTENIbHOCTU OTK/IOYEHUS NMUTaHUA (Hanpumep, HeobxoAMMo pa3paboTaTb KOHKpeT-
HOe pe3epBHOe 3aHeprocHabxeHue). Mexay nocTaBLMKOM U nokynaTenem CH33 gomkHa 6bITb cornacosaHa
KoHLenuusa 6e30nacHoro BblKOYEHUA U 6e30NacHOro OTK/IIOYEHUSA CUCTEMDI.

Bce dyHKUMM 3alUNUTBI AO/DKHBI ObITh ONMUCAHbI C YKa3daHMeM Ha3HauyeHUs 1 3Ha4YeHWUn ycTaBOK cpabaThbl-
BaHus.

a) O6wume TpeboBaHus

Mpumep apxutektypsl CHO3, npuBeAeHHbIi Ha pucyHke 1, nokasbiBaeT NOACUCTEMY KOHTPONSA Kak
efnHyo cuctemy. lNpu npoekTnposaHuu u yctaHoske CH33, kak mpaswuso, npesycMarpuBaloT OTAeESfIbHble
cuctembl ynpasaenus: MA3 u MN3. na ynpasneHns BHyTPeHHel paboToit CHI33 v B3anmogeincTens ¢ aHep-
rocMctTemMoi gonyckaetca npumeHeHne CY3. Ha pucyHke 2 npejcTaBfieHa AeTanim3oBaHHas CTPYKTypa nopj-
CUCTEMBI yripaBneHus, BKNyaa nogcuctemMsl ynpasneHua MNMA3, MNMN3 1 CY3. B 3aBUCMMOCTM OT KOHCTPYKLUUM
3TN MOACUCTEMbI MOTYT ObITb NpeAcTaBfieHbl Kak OTAesbHble CUCTEMbI WU KakK DYHKLMOHasIbHble 4acTu B
pamkax eanHO CUCTEMbI.
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JloacncTema KOHTPO

KoMMyHMKaLoHHasA
crcTeMa MoacucTema ynpaenieHyst
KOMMYHVKaLWIOHHb IV
1 K_|=< p o
MoacucTema 3aLLTbl lMNogcvicreva Moacvictema HTepdelic

a auw YIP3BIEHS, YTPaB/IEeHs] Mogoctema 1 |
noacvcTevon g%g:emom O YypagieHy I
aKKYMY/IPOBaHYIS n 7] 3Heprvien I
SHepm aHepm |
u3r A A i

-—

-J
I r:
BcrioMoraresibHast e
noacvicTema
J
TT - -y
Moacucrema Moacvcrema OCHoBHOIA
aKKyMy/IMpOBaHWs npeobpa3oBaHus CTbIKOBOUYHb I _6 TMNCH

SHeprm SHeprm BbIBOA, |

OCHOBHasi nogcucTeMa '

PuicyHok 2 — Mpuvep apxmTekTypbl CHI3 ¢ AeTanmsaumein CTpyKTypbl NoACUCTEMbI YTPaB/IeHNs

®PyHKUMOHabHble TpeboBaHUA K cucteme ynpasnenus ansa MA3, MNM3 n k CY3 onpefenstoT B OTHOLLE-
HUM Crieayrowmnx qyHKLMiA:
- noAacucrtemMsl ynpasneHusa MA3:
- N3MepeHus,
- pacyeTa,
- ynpaBneHus,
- CBA3MW,

- 3alunThl;
- noAacuctemsbl ynpasneHusa Mra:
- n3mepeHuns,
- ynpasneHus,
- 3aWmThl,
- CBA3MN,
- 3anucu,
- MOHUTOPWHTrA,;
- CYa:
- ynpasneHue: nnaHuposBaHue, ynpasneHune nogcucremamv CH33;
- KOMMYHMKaums: cBsA3b ¢ nogcnucremamm CH33 u aHeprocuctemols;
- pacyeT: NPOrHO3 U3MEHEeHUss Harpysku, MOLHOCTb 3apsaga/paspsga, cTaTUCTuUka,;
- MOHWUTOPWHI: BXOAHAasA/BbIXOAHAA MOLLHOCTb, COCTOSAHWE OCHOBHbIX MOACUCTEM,
6) CneuunanbHble TpeboBaHus
Ecnun ectb TpeboBaHus, cneunduyHbie 418 NPUMEHAEeMONn TEXHOIOMMN NOACUCTEMbI KOHTPONSA U ynpas-
neHus, To 3TN TpeboBaHua cnegyeT ykasatb.
4.3.4 WHTerpauyma CH33 c aHeprocucremoii
4.3.4.1 O6wue coobpaxeHns
B HacToslLeM nopanyHKTe npeacTaB/ieHbl cxema NoAKIIOYEHUSA U CTPYKTYpa BCell CUCTEMbI, UCMONb3ye-
MO AN peanu3auny NpUMeEHeHUs.
CH33, npegHasHavyeHHas [Ana akcnnyataumm B coctaBe E3C, posxHa cooTeBeTcTBOBaTh [2],
FOCT P 55890, NOCT P 59948 1 nHbim HIMA, pernameHTupyowmum ee paboTy.
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[o/mKHO 6bITb onucaHo nogktodyeHne CH33 k aHeprocucteMe/asieKTpUyeckon cetu, BKIOYasA UHTep-
chelic KOMMYTaLMOHHOIO YCTPONCTBA, OXMAaeMble BO3MOXHOCTW OTK/OUYEHMS 1 060C061eHUS, KOOPANHALMIO
cxeMmbl 3aWwmnTbl (PYHKLMKN 3alUNUTbI, 4IUTENBHOCTb OTKNIOYEHUA U T. 4.) U pasMeLlleHne n3MepuTesibHbIX TpaHc-
dhopmartopos.

UToObl peanuioBaTtb IPPeKTUBHYO paboTy U MOHUTOPUHT CH33 C TOUKM 3pEeHUs 3HEProCUCTEMB,
CH33 pomkHa akcnayatupoBaTbCd B COOTBETCTBUN C €6 HOPMUPOBAHHbLIMWU XapakTepUcTuKamm v MmerLm-
MUCS BO3MOXHOCTAMMU MOCPEACTBOM O06MeHa UHopmauunein ¢ nokanbHbIMU U/unu yaaneHHsimn ACLY B co-
oteetcTBun ¢ FOCT P 59947. COAY [0/MKHbI MMETb BO3MOXHOCTb MPAMO WAN KOCBEHHO ynpasnate CHI3.

Ecnn CH33 ucnosnb3yetcs 060c06/1€eHHO UK He npefHasHavyeHa 4n1s paboTtsl B coctase ACLY, B3auMo-
JeicTBne mMexay Heil 1 BHellHel ceTblo He Tpebyetcs. MNpu ycTtaHoBke CH33 coBMecTHO ¢ PU3 Heobxogumo
B3aumogencTame c gpyrmmu PUD, TakMMmn kak d)OTO3/IeKTPUYECcKne yCTaHOBKN, BeTpsiHble TYpOuHbl U T. 4., U
KoopAuHauma ux paboTbl UM NPUHATUE OT HUX KOMaH Ha koopauHauuio. [lonyckaeTcs Mcnosib3oBaHue npo-
TOKO/10B MHPOPMALMOHHOTO 06MeHa, ycTaHoBMEHHbIX B TOCT P 59947, npu ycnoBun yCTaHOBKW K/koYa Bbl-
60pa pexuma ynpaBfieHnUs NPUCOeSMHEHNEM B NOIOXEHNE «MECTHOE» WM UHbIX NPOTOKOMOB, HE B/IUSIOLLINX
Ha paboTy MHOPMaUNOHHOK MOAENN 3M1IEKTPOIHEPTrETUKN COrnacHo cepun ctaHgaptos NOCT P 58651.

4.3.4.2 [0onNo/IHATENbHbIE KOMMOHEHTbLI U TpeboBaHNSA

CnepyeT yunTbiBaTb CTPYKTYpPY M TpeboBaHUA AOMNOMHUTENbHLIX KOMMNOHEHTOB CWUCTEMbI; Hanpumep,
[OJ/DKEH ObITb MPeayCcMOTPEH ObICTPLIA NepekaoyaTens an 6arinacHas uensb.

4.3.5 ®yHKUMOHUpOBaHWe u yripassieHne CH33

4.3.5.1 O6uwme NonoxeHus

CH33, npegHasHavyeHHasa gna paboTbl B cOCTaBe 3HEProcucTeMbl, AO/HKHA ObiTb cnocobHa o6MeHu-
BaTbCs MHhbopmaunein ¢ COLY no FOCT P 59947, KOHTpPONMPOBATLCA M yNpPaBAATbLCSA UM B COOTBETCTBUM C
FOCT P 59948. [ina obecneyeHna 6e3onacHoli paboTbl 3HeprocucteMbl 1 CH33 CH33 gosmkHa cooTBeT-
CTBOBaTbL Clefylwum TpeboBaHNAM:

- napameTpbl 1 KOMaHAbl, KOTOpbIMY 06MeHuBatoTca CH33 1 ACLLY, A0/XHbI 6bITb COrlacoBaHbl C CU-
CTEMHbIM OnepaTopoM U HaxoauTbca B cooTBeTcTBUU € TOCT P 59947,

- B 3aBUCMMOCTU OT TpeboBaHuii aHeprocnuctembl CHO3 gomkHa NpUHUMAaTL M UCMOAHATL KOMaHA4bl Mo
ynpasneHno N peryinposaHuio, otrnpassieHHble COAY.

[nsa onpegenexns TpeboBaHuin K pabote nynpasneHntio CH33D (Hanpumep, 4NsS Mogenun gaHHbix CH33
Unn oNs pexmMmoB paboTbl 1 ynpaBneHus) cregyeT UCnosb30BaTb OOMEH AaHHbIMU, YCTAHOB/EHHbIN B feit-
CTBYHOLMX HaUMOHasIbHbIX cTaHgapTax (Hanpumep, FTOCT P 59947, cepus ctaHgaptoB TOCT P 58651). Mpu
paspabotke CH33, npegHa3HauyeHHbIX Ha 3KCNOpT, cnefyeT pPyKoBOACTBOBATbCA TpeboBaHusMK [8] u pac-
CMOTpeTb Apyrve crtaHgapTbl, AelCTBYIOLWME B CTpaHe NnocTaBKu.

PexuMmbl ynpasneHnsa CHO3 cnepnyeT Bbl6bupaTh B COOTBETCTBUM C KOHKPETHbIMKU TpeboBaHMAMM B pas-
JINYHBIX CLEeHapUAX NMPUMEHEHUS.

Mpy ycTaHOBNEHMM TPpebOBaHUI cnefyeT NCMO/b30BaTh CreAyolmne TeEPMUHbI, Kacarlwmecs yHKUNO-
HupoBaHua 1 ynpaeneHnsa CH33, yctaHoBneHHble B TOCT P 58092.1:

- paboyee cocTosiHUE;

- COCTOSIHNE OXMOaHus;

- OCTaHOB/IEHHOE COCTOSHVE;

- paboune curHabl,

- BbIK/IIOYEHNE (curHan);

- paboyas npouenypa;

- aBapuiiHas OCTaHOBKa,

- pabounii pexum;

- nNpegHamMepeHHoe BblgeneHne Ha 060co6/1eHHY0 paboTy;

- HenpegHamepeHHoe 060cOobeHNE;

- ynpasfieHue NOTOKOM aKTUBHOW MOLLHOCTH;

- KOHTpPO/b TOKa onaepa,;

- perynupoBaHue 4acToTbl 3HEPrOCUCTEMBI;

- perynuposaHune HanpsxeHusa B KIT;

- CMsSiTYeHue MocneacTBuii CHMKeHNs K3;

- ynpaB/ieHMe NOTOKOM pPeakTMBHO MOLLHOCTY;

- rmbpugHasn [aBapuitHas] dyHKLMS;

- CMsIrYeHne MocneAcTBUA NCHE3HOBEHUS HAMPSHKEHUS.
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4.3.5.2 Pabouyme cOCTOSHMA NOACUCTEMbI ynpaBneHus

[nsa ynpaBneHnss NOAKAIOYEHHON K aHeprocucteme/anektpuyeckoin cetm CH33D mMMelTca pas/inyHbie
TUNbl Ppaboynx COCTOSIHUIA, B KOTOpbIX CHO3 MoOXeT paboTaTb C pas/iIMyHbIMK BUgaMmn ynpasieHUss akTUBHOM
MOLLHOCTbIO, Hanpumep:

- perynmpoBaHune 4acToTbl 3HEProcUCTEMBbI;

- ynpasfieHne B 060CO6/IEHHOM peXxumMe U BO3MOXHOCTb XOJIOAHOr0 3anycka;

- orpaHuyeHvie aKkTUBHOM MOLLHOCTY;

- py4YHOe ynpaBneHue akTUBHOW MOLLHOCTbIO;

- ynpaBsfeHve akTUBHOI MOLLHOCTbIO MO MOAENM;

- aBTOMaTU4YecKoe ynpas/ieHne cnefjoBaHus 3a Harpyskou;

- peXmMbl yNpaBneHNs MOLLHOCTbIO AN PErysimpoBaHma Hanps>XeHUs 3HeprocucTeMbl/aNeKTpUYecKoi
cetu;

- PexuMbl yrnpas/ieHNSA NOCTOSAHHbLIM 3HAYEHVEM;

- pexuMbl yrnpas/ieHNA N0 HaMpsXeHUIo;

- pexvMbl ynpaBfeHus, CBA3aHHble C aKTUBHOW MOLLHOCTbIO;

- CHWXEeHWe aKTWBHOI MOLLHOCTU B 3aBUCUMOCTY OT HamnpshKeHUs.

4.3.6 MOHUTOPUHT

4.3.6.1 O6LWMe NoMoXeHUs

JlomkeH GbITb NpefycMOTpeH uHTepdheiic Ans obMeHa AaHHbIMW MOHUTOPUHrA, C MOMOLLb0 KOTOPOro
CO/LY ponmkxeH MMeTb BO3MOXHOCTb KOHTPO/IMPOBaTb BaXHble AN (PYHKUMOHMPOBAHMA 3HayeHua napame-
TpoB CH33:

- napameTpbl s MAD: HanpsxxeHue, TOK, TemnepaTtypa, K/I4YeBble napaMmeTpsl Win nokasartesiv, CBf-
3aHHblE C TexHonorvei (HanpMMmep, CKOPOCTb BPALLEHNs MaxoBuKa, MOMEHT MHepLun poTopa U T. 4.);

- napameTpbl ansa Mrd: akTmBHas MOLLHOCTb, peakTUBHAsA MOLLHOCTb, YacToTa, HanpseHue, TOK, pe-
XM paboTbl U T. 4.

MHTepdeitic MoHuTopmnHra CHO3 fo/mkeH COOTBETCTBOBATh CAeAyHWNM TpeboBaHNAM:

- napameTpbl CH33, nognexalime MOHUTOPUHIY, AO/DKHbI OblTb COI/lacoBaHbl;

- B 3aBUCUMOCTU OT (QYHKLMOHA/IbHbIX TPE6OBaHUIA AaHHbIE MOHWTOPUHrA AOJ/DKHbI MPefoCcTaBaATbLCSA
no sanpocy COAY.

LONOAHUTENBHO K KOHTPOJI BHYTPEHHUX 3HadYeHuii CHI3 fo/mkHa HenocpeaCcTBEHHO KOHTPOMPOBaTb
3HaueHusa anekTpuyeckux napameTpoB TMCH (Hanpumep, HanpsbkeHue, TOK, 0OMeH akTUBHOW W peaKTUBHON
MOLLHOCTbIO WM AOCTYMHasa 3Heprusa) u cratyc obopygoBaHus CH33 (Hanpumep, KOMMYyTaLMOHHbIE YCTPOWA-
CTBa WM NOJIOXEHWA NepekyaTenein perynnpoBoYHbIX OTBETBEHUA TpaHcopmaTopa). [Ana opraHnsalmu
MOHWUTOPVHIa cnegyeTt MCNoJib30BaTbk AEACTBYHOLINE HALMOHANbHbIE CTAHAAPTbI, HANpUMep Cepuo cTaHgap-
ToB MOCT P 58651. Ana CH33, npegHasHayeHHbIX 419 3KCnopTa, cnefyeT pykKoBoACTBOBaTLCA [8], a Takke
ApyrMMuy cTaHgapTamu, AeliCTBYHOWMMY B CTpaHe NoCTaBKu.

4.3.6.2 O6wwne TpeboBaHus

VHdopmaumsa gomkHa 6bITb NpefocTaB/ieHa He3aBMCUMMO OT MPUMMEHSeMOoi TexHonormu. B aTom nog-
NyHKTE yKa3blBatoT TpeboBaHuA K AaHHbIM A1 MOHMTOpuHra CH33.

4.3.6.3 CneunanbHble TpeboBaHuUsA

Ecnn cywecTByoT AONOAHNUTE NbHbIE TPEOOBAHUSA, OTHOCALMECSH K MOHUTOPUHIY npuMeHsemoin CH33,
TO aTn TpeboBaHUA cnepyet ykasaTb 34ecb, Hanpumep: ansa MNA3 wam Mra.

4.3.7 TexHuuyeckoe obcnyxmsaHne CH33

B HacToslemM noAnyHKTe AO/XHA 6biTb NpejcTaBfeHa WHopmauns o TpeboBaHNAaX K 06bemy U Lu-
K/IMYHOCTM TexHUuyeckoro obecnyxmsanna CHI3, gnTenbHOCTU NPOCTOEB MpPU ero NpoBefeHun, Hanpumep:
nepuvognyeckme nposepku MNA3 nnn Mra.

O6cnyxnsaHme CH33 1 nX NOACUCTEM, KakK MpaBuo, 3aBUCUT OT BMAA WUCMNOJIb30BAHHbLIX B HUX TEXHO-
noruin. 3tm TpeboBaHnAa cnegyet ykasatb 34eCh.

4.3.8 KOMMYHUKaLUMOHHbIN nHTepdeiic CH32

YcTtaHaBnuBatoT TpeboBaHua K 06MeHy uHdopmaumeli CH33 ¢ apyruMu cuctemamu, KOTopble, Kak npa-
BWMO, BK/IOYAIOT CBA3b C 3HEPrOCUCTEMOI, MOHUTOPUHT, YNpaBfeHue, N3MepeHne 1 3anucb HemcnpaBHOCTEA.
UT06bI COXpaHUTb (PYHKLMOHAIbHYIO COBMECTMMOCTb C S3HEPrOCMCTEMON, NHTepdeChl AO0MKHbI COOTBETCTBO-
BaTb MOAENAM [aHHbIX U KOMMYHWKALWOHHbLIM CepBucam, cooTseTcTBylOwWwMM ctaHgaptam FOCT P 58651
(Bce uactu), FTOCT P 59947.

Mpn paboTe co cBOUMK NOACUMCTEMAMU U 3Heprocuctemoin CHIO3 gomkHa noaaepXmnBarb CUHXPOHMU3a-
LU0 BPEMEHW M MCNOJIb30BaTh CTaHA4AaPTHbIE NPOTOKOJIbI CBA3W, YCTaHOB/IeHHble B TOCT P 59947. NHdopma-
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LMOHHasA MoZesb AaHHbIX AO/MKHA Y4nTbiBaTb TpeboBaHus cepun cTtaHgaptoB FTOCT P 58651. Mpu pa3paboT-
ke CHO3, npegHasHayeHHbIX Ha 3KCMNOPT, c/edyeT PyKoBOACTBOBaTbLCA [8] 1 paccMoTpeTb Apyrue ctaHgapTol,
felicTBylolLMe B CTPaHe MOCTaBKu.

4.4 PacueT aHepreTUYecKMx napaMeTpoB 1 pe3ysibTupylolme nokasartesim CH33

4.4.1 O6WWMEe NONOXEHUS

CH33 pomkHbl 6bITb XapakTepu3oBaHbl C yYeTOM Bcex TpeboBaHuii 4.1,4.2 n 4.3.

4.4.2 PacyeT aHepreTudyeckmx napamerpos CH33

4.4.2.1 O6wMe NOMOXKEHMUS

Mpn pacueTe aHepreTnyeckux napametTpoB CHI3 fo/xHbI OblTb yYTeHbl BCe TpeboBaHUSA W orpaHu-
yeHns 4.1—4.3. Ha atane npoekTMpoBaHWsA criefyeT yunTbiBaTb CHWKeHue paboumx xapakrepuctmk CHO3
B TEYEHMEe CpoKa C/yXObl, a Takke HeobXo4MMYH NMepUOANYHOCTb TEXHUYECKOrO O6CAYXMBAHUA W YCNOBUA
akcnayaTaunu.

Mpn pacyeTe aHepreTuyeckux napametTpoB CHI33D mMcnonb3yloT Tpebyemble paboume UWK/bl, nepuoasbl
BPEMEHU BOCCTAHOBMEHUS U CPOK cnyxbbl. CH33, paccuntaHHas no aTuMm nokasaTtensiMm, AO/HKHa obecneun-
BaTb WX BbINOJIHEHME NPU ONpeAeneHHOl YCTaHOB/IEHHONM cTpaTerny paboTsbl.

[nsa obecneyeHns cyMMapHbIX DYHKLMOHAbHbIX BO3MOXHOCTe CH33 HeobxoaumMo paccMoTpeTb Bce
(COBMECTHO BbINOJIHAEMbIE) paboune LUK/bl, a Takke LMK/Ibl BOCCTaHOBMEHNS, YTOObl onpefenuTb KX Xxapak-
TEepHble 3HAYEeHus.

4.4.2.2 TpeboBaHWA K pacyeTy aHepreTUyeckux napameTpoB U NPOEKTUPOBAHUIO

Mpv BbLINOMHEHMM MpoOUEecca pacyeTa dHepreTnyecknx napameTpoB U npoekTuposaHua CHI3D A0/MKHbI
6bITb YYTEHbI Cneaylowme acnekThbl:

- napamMeTpbl MOLLHOCTW U 3HEProeMKOCTH;

- pasfiMyHble cTpaTerun ynpas/ieHUs;

- CPOK C/yX6bl 1 CTapeHne KOMMOHEHTOB M MOACUCTEM, XapakTepuCTUKM 3apsaga-paspaga v Uvknbl 3a-
psfa-paspsaga.

B uLesiom B npouecce NPOeKTUPOBaHUSA U KOHCTPYMpoBaHMa CH33 f0/KHbI 6biTb U3YUYeHbl Y YUTEHbI BCE
TpeboBaHusa 4.1—4.3.

4.4.2.3 O630p npouecca NPoOeKTUPOBaHUA 1 KOHCTpynpoBaHus CH33

Ha pucyHke 3 nokasaHbl OCHOBHble acnekTbl, KOTOpble crefyeT yyecTb B Npouecce NpOeKTUpPOBaHUS U
KOHCTpynposaHua CHI33.

PurcyHok 3 — O630p acnekToB NPOeKTUPOBaHWA 1 KOHCTpyrpoBaHus CH33
19



FOCT P 58092.3.2—2023

Kak npasuno, CH33 nnaHupyloT ¢ NPUMEHEHMEM HECKOJIbKMX CLeHapreB UCNoNb3oBaHuA. Ha pucyH-
Ke 4 npuBeAeH npuMep Takoro npouecca. OCHOBHble NMpoueaypbl BKIYAOT:

- onpegeneHne YHKUMOHaNbHOW Uenu: TpeboBaHMe K AMcneTyepckoMy yrnpasB/eHU0 MOLLHOCTbIO U
MWUHUMaNbLHOMY KOMnyecTBy aHeprun CH3J;

- yyeT orpaHuyeHnii: 6anaHc aHeprum CH33, 6anaHCc MOLLHOCTU 3/1eKTPO3HEePreTUYEecKol CUCTEMBI,
paboune npegensi CO nT. 4.
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TunnyHble MHoOrosafayHole npuMmeHeHnss CH33 nokasaHbl B Tabnvue 1
Ta6nunya 1— TunnyHble MHOro3adayHble npumeHeHnst CHI3

TvnNMYHbIE NPUMEHEHUS

PYHKLUMM MPUMEHEHNS VTerpaups CropoHa CropoHa Cropora MwkpoceTsb ¢
B3 reHepauum nepefayv u o egl/lTeﬂH pacnpeaeneHHom
MOLLHOCTV  pacnpefesieHns P reHepauyiein

PerynvposaHue 4actoThbl Vv Vv Vv v
PerynupoBaHue HanpshKeHUsi peakTUBHOM v v
MOLLIHOCTbIO
HvBenmpoBaHne NPOBasIoB HaMpPsHKEHUS v
PerynvpoBaHue BbIPabOTKM 3NEKTPUYECKONA v v
3Heprum BAS
[IKM v v v v
CpesaHvie nvkos Vv \/ \/
XonopHsbiii 3anyck Vv Vv
Pe3epBHOE 3HEprocHabXeHne Vv Vv Vv Vv

4.4.3 XapakKTepucTukn u orpaHndyeHmns CH33
4.4.3.1 O6wWme NonoxeHus
PesynbTaTamy pacueTa aHepreTuyeckux napametTpoB CHI3 sABMAOTCA xapakTepusylolne nokasartenu
CH33. B iMcTax AaHHbIX JO/MKHbI ObITb YKa3aHbl cnegyrolive nokasarenu n nHdopmMaums:
- HOPMWPOBAHHOE M HOMWHASIbHOE HanpsHKeHue;
- HOPMUPOBaHHas U HOMWHAa/bHAsA 4acToTa;
- napameTpbl, XxapakTepn3ylLine MOLHOCTb:
- HOPMMpOBaHHas akTMBHasA MoraowaemMas M oTgaBaeMasi MOLHOCTb,
- HOPMMpOBAaHHasA NosiHas MOLLHOCTb,
- HOPMUPOBAHHAsA pPeakTMBHasi MOLLHOCTb,
- HOPMWPOBAHHbLIN KO3IPAMULUMEHT MOLLHOCTMH,
- HOpMUpOBaHHasA NPOAO/MKMTENLHOCTL 3apsaaa,
- HOPMUPOBaHHAas NPOAO/IKMTENBHOCTL pa3psaa,
- KpaTKoBpeMeHHas MakcumanbHas akTUBHasA nornowiaemas u otgasaemast MOLWHOCTb,
- KpaTKOBpeMeHHas MakcumasibHast peakTUBHasi MOLLHOCTb,
- MakCMMaslbHOe M3MEHEHMEe MOLLHOCTU B eAUHULY BPEMEHHU,
- ypesibHaA MOLLHOCTL/NM/IOTHOCTE MOLLHOCTU (Ha mMaccy/Ha 06bem),
- O0JIUTENbHOCTb BPEMEHU OTKMMKA (O/IMTENBHOCTL BPEMEHN MEXAY 3anpoCcOM Ha 0TAayy MOLLHOCTY
n otgaveli 50 % HaKONNEHHON SHepPrun);
- XapakTepuCTUKN nepexogHoi yHKUUN Ha CTyneH4YaToe BO3MYyLLEeHUe:
- O0JIMTENIbHOCTb BPEMEHM OTK/IMKA Ha eAWHUYHOE CTyneH4YyaToe BO3MYyLLEHME,
- BPEMEHHbIe napameTpbl OTK/MKA,
- CKOpPOCTb M3MEHEHUS BbIXO4HON NepeMeHHOM,
- ANTeNbHOCTb NepexoaHoro npolecca,;
- BE/IMYVHbI, XapaKTepusyLine 3HepProeMKoCTb:
- HOPMWPOBAaHHAasA 3HEProeMKOCTb B Ha4Yasie 1 B KOHLLE CPOKa C/yXObl,
- 3HEpProemKocTb MpY HOPMUPOBAHHOW aKTUBHOW BXOA4HON/BbIXOAHON MowHOCTM B TICH,
- ypenbHas 3Heprusa (Ha maccy/Ha o6bem),
- CTeneHb 3HeprocofepxaHns,
- rnybuHa paspsga,
- 3p(hEKTUBHOCTb MHBECTULMOHHBIX 3aTpaT NO BasIOBOV OTAAHHOW 3Hepruu;
- BE/IMYMHbI, XapakTepusyrLline aHeproaekTUBHOCTL:
- HOpMMpOBaHHasa 3P PeKTUBHOCTbL 3apsija-paspaga B Havane v B KOHLUE Cpoka CyxXobl,
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- apheKTMBHOCTL 3apsfa-paspsga Ha MoMHyH BENNYMHY HOPMUPOBAHHOW 3HEProemMKocTu npu Hop-
MWPOBaHHOI aKTUBHOI BXOAHOI/BbIXOAHOW MOLHOCTK B TMNCH;
- Be/INYMHbI, XapakTepusyoLine noacucTtemMy akkymy/IMpoBaHnUa 3Heprum:
- «yCTaHOBJ/IEHHAs 3HEPrOeMKOCTb» B OTHOLIEHUWN Npoueayp uamMepeHus aHeproemkoctu MA3J,
- CKOpPOCTb camopaspsaja;
- Be/INYMHbI, XapakTepusyoLine BcromoraTesibHyl0 nogcucremy:
- MOLLHOCTb NoTpebsieHns BcnomoraTesibHol NOACUCTEMBI,
- HOMMHas/IbHasa YacToTa BCMomoratesibHOl NoACUCTEMSI,
- HOPMWPOBaHHbIA KO3(PULMEHT MOLLHOCTU BCMOMOraTenibHON NoACUCTEMbI,
- HOMUHas/bHOEe HanpshkeHve BcrnomoraTesibHOM NoACUCTEMBI,
- HOpMMpOBaHHasA MosiHas MOLLHOCTb BCMOMOraTefibHO NOACUCTEMBI,
- HOPMUPOBaHHOE 3HepronoTpeb6sieHne BCNOMOraTesibHOM NoACUCTEMbI,
- HOpMWUpPOBaHHOe aHepronoTpebsieHne BCnomoraTesibHON NOACUCTEMBI B peXume OXuaaHus,
- Be/INYMHbI, XapakTepusytouine cpok cnyxbbel CHI3:
- 3HavyeHusa napameTpoB B KOHLE CPoKa CNyX6bl;
- BEeJIMUMHbI, XapakTepu3ylLline Ucnosib3oBaHne (OCHOBaHWUA 4718 NPOEKTUPOBaHNS):
- pabounii umkn;
- KMA paboyero umkna B KOHLE Cpoka C/yxObl;
- ANIMTEesIbHOCTb BOCCTaHOBJ/IEHWS,;
- 3KBMBA/NIEHTHOE KOJIMYECTBO NOJIHbIX LMKI0B B CYTKU/rOf4;
- 0Xugaemblii CPOK CNyX6bl;
- YCTONYMBOCTb K LUK/IMPOBAHWIO;
- BE/INYMHbI, XapakTepun3yloLine KOHTPO/IbHbIE YCMIOBMA OKPYXaloLleli cpefbl:
- AManasoH TemnepaTypbl OKpyxalLiei cpefpl;
- BJIXXHOCTb;
- Be/INYMHbI, XapakTepusyoLine To4Ky npucoeguHeHus:
- OCHOBHas;
- BCrnomoratesibHas.

Kak npaBuio, HOPMMPOBAHHOE 3HAYEHUE BE/IMYUHBI UCMOMb3YIT ANA Uenei getanusauun xapakrepu-
CTUK, NPOSABNSAEMbIX NpW OonpejesieHHOM Habope ycnoBuil paboTbl KOMMNOHEHTa, YCTPOCTBa, 060pyAoBaHuUA
unu cuctemol. MNpu onpegeneHnn HOPMUPOBAHHLIX 3HAYEHUI ONA Uenei npoekTupoBaHnss CHO3 [O/MKHbI
6bITb MPUHATLI BO BHUMaHWE KpuTudeckue pabouuve npegesnbl Agnarpammbl MOLLHOCTU, CHWXEHWE 3Heproem-
KOCTV BCMeACTBME CTapeHus, U3BMEHEHHbIE YC/TIOBMS OKpYXaloLleil cpefbl 1 Apyrre orpaHuumnBanoLLme gakro-
pbl. Bce HOpMMpOBaHHbIE 3HAYEHUS, UCNOMb3yeMble ANA Leneid NpoeKTUpoBaHus, AO/MKHbI OblTb 3HAYEHUSA-
MW, OTHOCALLMMUCSA K KOHLY CpOKa CNyX6bl.

Kak npaBuno, notpebaeHne BcnomoraTesibHOM 3HEPTUN N3MEHSIeTCS B TeUeHne cpoka cnyxosl CHI3 u,
cnefosaTesibHO, AO/MHKHO OLEHMBaTbCA A1 BCEro cpoka Cnyxbbl yCTPOWCTBa M ANA BCero AuanasoHa ycno-
BUIA OKpyXatowein cpefpbl, OXMAaeMbIX Ha MecTe yCTaHOBKW. Takke cnefyeT yunTbiBaTb B/AMSHWE Ha 06LLYIO
aphbekTMBHOCTE CHI3 aKCTpeMasibHbIX YC/I0BUIA OKpYXatoLen cpeabl.

OnpegeneHnsa 3HayYeHWin napaMeTpoB B KOHLE Cpoka cnyx6bl npuBedeHbl B TOCT P 58092.1. MeTop,
n3mepeHns notpebneHns BcnomoratesibHOW 3Heprun yctaHosneH B FOCT P 58092.2.

4.5 Cpok cnyxbbl CH23

4.5.1 O6wme NONOXEHUS

B HacToswwem noapasgene pacCMOTPEH CPOK CAyx6bl CH33 BkoYas HayabHY M TEKYLLYI OLEHKY
paboumx xapakTepucTuK, a TakkKe acnekTbl MOHUTOPWUHIa, TEXHUYECKOro 06CYXMBaHUSA, ANArHOCTUKA W Bbl-
BOJA W3 aKCnayaTaunu.

4.5.2 YctaHoBka CH33

YctaHoBka CH3O3, kak npaBwio, 3aBUCUMT OT TEXHO/OMMK; Hanpumep, TpebosaHua 6Ge3onacHocTu Ans
anekTpoxmmmnyecknx CH33 yctaHoBneHbl B [9]. Obwue cBegeHns no yctaHoBke CHO3 Takke npvBefeHbl B
FOCT P 58092.3.1.

Lo/MKHbI 6bITb pacCMOTPEHbI TPEOOBAHNS, OTHOCALLMECA K KOHKPETHOM NAowajke, Takue, Kak:

- cobntogeHve nNpaBoBbIX U CrieunanbHbiX CTPOUTESbHbIX HOPM;

- COOTBETCTBME HauMOHa/IbHbIM HOpMaM (Hanpumep, MUHUMAasbHble PacCTOSHUSA A0 XW/bIX AOMOB U

gopor);
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- cobnogeHne anekTpuyeckux HopMm (Hanpumep, cobaAeHNe MUHUMATbHBIX 31EKTPUYECKMX 3a30POB
nnyn obecrneyeHre COOTBETCTBYHOLUNX TOYEK 3a3eMNEeHN, U30NALMKN, SNIEKTPUYECKOTO 3KPaHUPOBaHNS);

- COOTBETCTBME CTaHAapTaM Mo YCTaHOBKEe 3/1EKTPUYECKOro 06opyaoBaHus (Hanpumep, Ansa kaéenei u
COeVHNTENbHbIX BbIBOAOB);

- CObBNIAEHNE PULNYECKNX U cneymnasnbHbIX TpeboBaHUin 6e30MacHOCTY;

- COOTBETCTBME 3aKOoHOAATESIbHbIM M OCOObLIM 3KO/I0rMYeckuM TpeboBaHUAaM;

- obecneyeHve fOCTYNHOCTU ANA NOAENA Y TPAHCMOPTHbLIX CPencTs;

- npepocTasfieHve JOCTyna u Mecta A1 NpoBeAeHus paboT No TEXHUYECKOMY OGCAYXMBAHUIO U pe-
MOHTY, BK/lOYasAs MecTO ANA XpaHeHus obopynoBaHus, obecneumnsatollee 6esonacHoe obpalleHue (Npu He-
obxogmmocTn);

- YC/0BMA 3aKcnayaTauuu,

- yCTaHOBKa OrpaHU4YeHuin U KOHTPONs AocTyna [Hanpumep, npefoTBpalleHue [0CTyna MOCTOPOHHUX
NINL, WM HECAHKUMOHUPOBAHHOIO 06MeHa faHHbiMK (kmbepbe3onacHocTb)] (Npy He06XoANMOCTN);

- UCNONb30BaHWe Heropwynx WwWaM OorpaHUYeHHO TOpHYUX MaTepuasioB (Harnpumep, COracHo
FOCT P MCO 5660-1) (npn Heo6Xxo0ANMMOCTN);

- yCTaHOBKa COOTBETCTBYHLLEN CUCTEMbI MOXapOoTyleHuss/0bHapyXeHuss Bo3ropaHus (npyM Heobxoau-
MOCTW);

- BO3MOXHOe pasfefieHvie NoAcuUcTeM (Hanpumep, NoMeLleHne Ans pasMeLleHns akkyMmysaTopHbIX 6a-
Tapei, oTAeNeHHOe OT APYroro 3/1eEKTPUYECKOro 060pya0BaHNs);

- MHTerpauus COOTBETCTBYIOLLUX CUCTEM TEPMOKOHAMLMOHUPOBAHMWSA; MOXeT notpeboBatbecsa cobnae-
HMe cneymdnyecknx 0CoOBEHHOCTEN TEXHONOMMN, HanpuMmep Ansa 6arapeiHbix cuctem (Mpu HeobxoaMMocCTH).

4.5.3 OueHkKa pabouunx xapakrepnctnk CHI3

45.3.1 O6uume TpeboBaHUA

MoctaBwmk CH33 fomkeH npefoctaBuTb HEOBX0ANMYO MHPopMaLnio 0 ee paboumnx xapakTepucTnkax
ans obecneyeHnss Toro, YTobbl NOTEHUMaNbHbIe NONb3oBaTesIM (Hanpumep, cnyxebHas nporpamma) umenu
[OCTaTOYHY0 MHGIOpMaLMIO A1 OLEHKN paboymx xapakTepucTuk cuctemMbl. [OoMmkHbl 6bITb NpefocTaBieHbl U
COBMECTUMbI C MPUMeEHeHMeM TpeboBaHMA K TEXHUYECKOMY 06CYXMBAHUIO 1 3HAYEHUIO NapaMeTpoB B KOHUE
CpoKa Cnyxobl.

OueHka paboumx xapaktepucTnk CHO3, NoAKIOYEHHbIX K 3HEProcucTeMe/aNnekTpuyeckoli cetun, foMxX-
Ha BK/IOYaThb B cebs MCMbITaHWE HOPMUPOBAHHOW BXOAHOM W BbIXOAHOV MOLLHOCTU, 3HEPrOEMKOCTH, ASINTESb-
HOCTM BPEMEHMU OTK/IMKA, 3HEepProaekTMBHOCTN 1 addpekTMBHOCTM TN, BO3MOXHOCTU ynpaBieHNss MOLLL-
HOCTbI, OTK/IMKA Ha YacTOTY WM HanpshkeHne, Nnoaaepxkkm K3, oyHKUNIA 3almTbl 1 NOBTOPHOrO NOAK/IHYEHMUS
nT. 4.

UcnbitaHna CH33 — no TOCT P 58092.2.1.

4.5.3.2 lMpnemMoyHble UCNbITaHWA Ha MecTe YCTaHOBKU

B cooTtBeTcTBUM ¢ TOCT P 58092.1 MMM — 3TO geicTBua Ha MecTe ycTaHOBkM CH33 ansa noarBepx-
[eHnsa Toro, YTo OHa COOTBETCTBYET TEXHUYECKUM YC/IOBUAM M UHCTPYKLUSAM MO YCTaHOBKE.

Mepepn NMUM pgonyckaetcsa nposegeHue MNAU3. B cootBeTcTBUM ¢ TOCT P 58092.1 MNMN3 — 3To 3aBofckne
MeponpuAaTUsa, AeMOHCTpupyowme, yto CH33, nogcucTteMbl, KOMMNOHEHTbI U AONOMHUTENIBHO NOCTaBNsSeMble
CUCTEMbI/YCTPOCTBA COOTBETCTBYIOT TEXHUYECKM YCIOBUSIM.

4.5.3.3 Tepuognueckasi oLueHKa XapakTepUCTUK U OLEeHKa Ha OCHOBE COObLITUIA

CnepyeT NpoBOANTbL NepUoAUYECcKMe UCMbITAHWUA U MPOBEPKN, KOTOPbIE, KakK NpaBuso, BKIKOYAKOT:

- NpoBepKy paboToCcnoCO6HOCTU MOHUTOPUHTA,

- NPOBEpKYy 1 3anncb YCnoBuii paboTbl PyHKUMi CH33, TakMx Kak HOPMMPOBaAHHASA MOLLHOCTb W 3HEp-
rOEMKOCTb, XapakTepucTUKN 3apaja u paspsga, 4MTesIbHOCTb BpeMeHW OTK/MKa, 3HeproaekTMBHOCTb U
T. [. B COOTBETCTBUMN C PaAKTUYECKMMU NOTPEBHOCTAMMU,;

- YaCTMYHYH 1 MOMHYI0 NMPOBEPKY OB6LMX N CneunanbHbIX 3aWUTHbIX yHKUMA CHIJ;

- npoBepky pabouein cpeabl CHI3 (Hanpumep, cUCTEMbI NOXApPOTYLIEHUS, BEHTUAALMN, OCBELLEHUS U
perynuposaHusa TemnepaTypsbl).

lMocne BOCCTaHOBMEHUSA, MOAepHM3aLMN UM 06HOBAEHNA CH33 A0/KHbI 6bITb MOBTOPHO BbIMOJIHEHbI
MAM mnun fomkeH 6bITb MPOBEAEH MHOW COrflacoBaHHbIi 06bEM UCMbITaHWA. MOMUMO KOHTPOJIbHbLIX UCMbITa-
HWiA, Kak NpaBuao, NPOBOAAT (PYHKLUNOHA bHbIE WUCMNbITAHWSA, HAaNpyMMep B OTHOLLEHWW peryiMpoBaHus 4acTo-
Tbl, aBapUNHOro nepesanycka/xo/I04HOr0 3anycka, peryiMpoBaHnsa HanpsXKeHUs vam nogaepxkm K3.
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4.5.4 ®yHKUMOHUpPOBaHMe nynpasBsieHne CH33

45.4.1 O6wMe NonoXeHus

Ecnn CH33 nogknioyeHa K aHeprocucteme, ee paboTta [o/mkHa COOTBETCTBOBATbL Npasuiam v Tpebo-
BaHWSAM, KacawwmMmcsa paboTbl 3HeprocucTemsl [2] U ApYrMM COOTBETCTBYIOLWMM AENCTBYIOWMM NpaBuiam,
HOopmMaM W cTaHdapTam.

4.5.4.2 YnpaBneHue akTUBHON MOLLHOCTb0O CH33

MoAknoyeHHble K aHeprocucteme/anekTpmyeckon cetn CH33, aBnawwmecs obbektamu aucnetyepu-
3auuun, AO/DKHbI CnefoBaTh MpUHUMNAM Mepapxuyeckoro ynpasfeHUs U eAvHOW gucneTtyepusaunm B COOT-
BeTcTBUM ¢ FOCT P 59947, a Takxe ynpasnAaTb CBOMMU MOLLHOCTAMMW 3apsja W paspaja B COOTBETCTBUMK C
komaHgamu CO/LY. CornacoBaHHbIii pabounin umkn CH33 gosxeH 6biTb CBSA3aH C OXngaembim paboyunm npo-
dounem aHeprocucTembl. Bpems BoccTaHoBneHnsa CH33 gos/mkHO 6bITb npegocTtasneHo COLAY. CH33 ponx-
Ha cOOTBETCTBOBaTb TpeboBaHMAM, ycTaHOBMIEHHbIM CO/Y B OTHOLEHWUU A/INTENIbHOCTU BPEMEHM OTKMKA.

Ecnv nogkntoyeHHble K sHeprocucteme CH33 y4yacTByOT B peryimpoBaHnn YacToTbl UIN HaNPSXKEHUS
NN APYrnx CUCTEMHbLIX yC/yrax B COOTBETCTBUMM C koMmaHgamu COLY, AUTENbHOCTL UX peakuun B OTHOLUe-
HWM NepeToka aKTUBHON MOLLHOCTU He A0/DKHA MpeBblllaTh YCTaHOBEHHbIX 3HAYEHNIA.

Ona CH33, yuyacTBylowmx B ob6ecneyeHnn pes3epBHOIo 3/1IEKTPOCHAOXEHNA, B C/lydyae oTkasa 3/1ekTpu-
4ecKoli CETU U OTK/TIYEHUS 3/IEKTPOIHEPTUK AOMKHO 06ecneunBaTbCs IHEpProcHabXeHe Harpy3ok B COOTBET-
CTBMU Cc KOMaHZamn COAY no MOCT P 59947—2021. B cnyyae aBapuiiHOW cuTyaummn ANANTEeNbHOCTb paboThbl
Ha HOPMUPOBAHHOI aKTWBHOI BbIXOAHOW MOLLHOCTM He AOMXHA OblTb MeHee 3apaHee onpefesieHHol npo-
JonmxntensHoct (Hanpumep, 15 wnmn 30 muH). COAY [O/MKEH MMETb BO3MOXHOCTb OFPaHMUYUTb KOJINYECTBO
aHeprumn, obmeHuBaemoir mexay CHO3 v anekTpnyeckoii ceTblo.

OTK/IOHEHME MexXAy 3afaHHbIM 1 PaKTUYECKUM 3HAYEHUSIMW BbIXOAHON akTMBHOW MOLHOCTM CH33 He
OOJ/DKHO NpeBblWaTh 3apaHee 3ajaHHOro 3HadeHus (Hanpumep, 2 %).

CH393, skcnnyatupylowmecs coBMecTHo ¢ B3 (C3C n B3C), 4ONOMHNTENBHO AO/DKHBI COOTBETCTBO-
BaTb TpeboBaHusam FOCT P 59949—2021.

4.5.4.3 YnpaBneHue peakTUBHOW MOLWHOCTbI0O CHO3

KoathpmumeHT mowwHocTM CHO3, NoAKNIOUYEHHON K aHeprocnucTteMe/anekTpuyeckon cetn, O/MKeH CooT-
BeTCTBOBaTb TpeboBaHUsAM kK K3 no FOCT 32144.

Ecnm CH33 Heob6xogMMo perynnpoBaTtb Kak akTUBHYH, TakK M peakTUBHYK MOLLHOCTb, Heobxogumo
YCTaHOBUTb NPUOPUTETHLI, HaNpuMMep: akTMBHas MOLLHOCTb AO/DKHA MMeTb 6onee BbICOKMI NpuopuTeT, Yem
peakTMBHas MOLLHOCTb.

Ecnn nogknyeHHble K aHeprocucteme/anektpuyeckoli cetn CHO3 ydyacTByloT B perymMpoBaHUn Ha-
NPSHYKEHNSA IHEProCcUCTEMbI/3NEeKTPUUECKOl CeTU B COOTBETCTBMU C komaHdamu COLY, ANUTENbHOCTb WX pe-
aKkuMM B OTHOLLEHUN PeakTUBHOW MOLLHOCTM He AO0/MXHA ObiTb 6oslee 3apaHee onpefeneHHoro 3HaveHus (Ha-
npumep, 200 mc, 10 UMKIOB).

OTKNOHEHNE MeXAy 3a[aHHbIM 1 PaKTUYEeCKMM 3HAYeHUSAMU BbIXOAHOW peakTVBHOW MowHOCTM CH33
He [OJ/PKHO MpeBbilaTh 3apaHee 3aflaHHOro 3HavyeHus (Hanpumep, 5 %).

CH323, akcnnyatupylowmecs coBMecTHo ¢ B3 (C3C n B3C), A4ONOAHNTENBHO AO/MKHbBI COOTBETCTBO-
BaTb TpeboBaHuaAmM FOCT P 59949.

4.5.4.4 ABapuiiHoe pearvpoBaHue npu otkasze CH33 mnn HemcnpaBHOCTWM 3HEProcucTeMbl/3nexkTpuye-
CKol cetn

Ecnn CH33 okasanacb B HEHOPMa/IbHOM paboyeM uayM aBapuinHOM COCTOSIHUU, AO/DKHbI ObITb uccne-
[0BaHbl NPUYUHBI W NPUHATBI COOTBETCTBYHOLWNE Mepbl AN obecneyeHns 6e3onacHOCTU 060pyA0BaHNUS.

JonyckaeTca HanMune ABYX MaHOB aBapuNHOro pearmpoBaHus:

a) B C/yvyae HeHOpMasibHbIX YC10BUIA paboThl:

- NpuW cUCTEMHOM cboe B aHeprocucteme CHO3 fo/mkHa OCTAHOBUTLCS; AasibHelWe onepaunm AOmX-
Hbl BbINOJIHATLCA B COOTBETCTBMU C kKOMaHgamn COAY;

- ecnu BO BpeMs paboTbl CHIOD BO3HMKaeT Kakoe-/imbo OTK/IOHEHME OT HOPMbI, Hanpumep cpabaTbl-
BaHMe CUrHanmsaumm WM 3alMTHbIX OEeACTBUIA, BCE KOMNOHEHTbl CH33 Ao/mkHbl ObiTb MOcAefoBaTesbHO
NpoBepeHbl, N0 OTAENbHOCTU, YTOObI rapaHTUPOBaTh €€ LLe/IOCTHOCTb;

- Npu npeaynpeauTenbHbIX CUrHanax HeT Heo6XxoAMMOCTU HeMeA/IeHHO oTkAYaTe CH33; BMecTo 3To-
ro AO/MKEH OCYLLECTB/IATLCA MOHUTOPUHI paboTel CHO3 B pexume peasibHOro BpeMeHu, a Takke cnepyet
opraHusoBaTb OCMOTP W NPOBEPKY Ha MecTe.
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6) npu aBapusx:
- B C/lydyae Cepbe3HbIX aBapuin Bo Bpemsl paboTbl (Hanpumep, noxap, B3pbiB, CTUXMitHOe 6eAcTBMe) cne-
[yeT BbINOMHUTL aBapuiiHbIi OCTAHOB, OTKIOUYNTL pasmblikaTesb Lenn U NpouHOPMUPOBaTb OTBETCTBEHHbIX
vy, B COOTBETCTBUM C HAUUOHaNbHLIMWU NpaBuiamu,;
- 4719 NPOBefEeHMA OCMOTpa Ha MecTe W MPUHATUA Mep B COOTBETCTBUU C TUMOM asBapuu OpraHusytoT
COOTBETCTBYIOLLNIA NepcoHan n obecneunsBardT Mepbl, KOTOPble MOTYT BK/IOYATb:
- MPOBEPKY BCero 060pyA0BaHus, BbisiB/IeHWE CMIOMaHHbIX AeTanei 1 npoBefeHue UX pemMoHTa Wiun
3aMeHbl;
- NpoBepKy KOMMYHMKaLWOHHOIO MHTepdeiica;
- BbINOJ/IHEHNE KOHTPO/IbHbLIX UCMbITAHUI;
- MPOBEPKY, He BLIL/IN 1M BaXHble paboune napameTpsl (TakMe, Kak TOK 3apsa v paspsaga, Hanpsxe-
HVe, TeMneparypa v apyrue napameTpsbl) 3a npegesbl HOPMb;
- MpoBepKy, OTNpaBu/ia /M cucTemMa NoXxapoTyLUeHUs CUrHas MoXxapHoW Tpesoruy;
- MpOBEpKY, HET N1 Ha 060pyA0BaHMM CedoB KOMOTU UM 06ropesbiX MeCT,;
- NpoBepkKy, He nospexaeHa N1 MA3 1 HeT /in curHanos 06 owmnbkax;
- MpoBepKy, He NoBpexaeHa Nu nogcucrema ynpab/ieHUA U HET I OLIMBOK.
4.5.5 MoHuTopuHr CH33
4.5.5.1 O6wWue NonoxeHUs
[JaHHble MoHUTOpUHra CH33 [0/KHbI NPefoCcTaB/iATbLCA B 9HEProcMcTeMy nepmoamyecku Waun no 3a-
npocy B COOTBETCTBUM C cepuei ctaHgaptoB TOCT P 58651. OTcnexvBaemble faHHble OO/DKHbI PErncTpu-
poBaTbCA MO COOLITUIO UNKN Nepuognyeckn. KoHTpoMpyemble faHHble AO/MKHbI Nepuoanyvecku cobuparbes,
COpPTMPOBATLCA M aHaIN3NPOBAaTLCA AN NPUHATUA peLlleHUss 0 He0H6X0AUMOCTU CEPBUCHOIO MM TEXHUYECKO-
ro o6cnyxumeaHusa. B npunoxeHun b npeacrtasneHa fONONHUTENbHAA MHAOPMALMA O Ha3HaYeHUW Nosb3oBa-
TeNsM paspeLleHunii B pas/inyHbIX COCTOSHUAX MOHUTOPUHIA Y 06CAYXNBaHNS.
4.5.5.2 MoHUTOpPWHI B3aumopaeicTeuss CHID ¢ aHeprocucTemoi
Heob6xogMMo KOHTpOAMpOBaTh Ccnegywlimne napameTpbl nNpu B3ammogeiictBum CHI3 ¢ 3Hepro-
CUCTEMOIA:
- HanpshkeHue n 1ok B TTCH;
- @KTMBHYH W peakTMBHYIO MOLLHOCTU, 0bMeHnBaemble Mmexay CH33 1 aHeprocucTemoil.
4.5.5.3 KOHTPO/Ib KOMMYTaLMWOHHbIX yCTpoicTB CH33
CncTtemMa MOHWUTOPVHIA [O/DKHA COOTBETCTBOBATb TPEOOBAHWSIM 3/1EKTPOCETEBON CBSI3N B OTHOLLEHWUU
penenHoi 3awuTbl, aBTOMaTUYeCKMX YCTPONCTB 6e30MacHOCTW, CUCTEM aBToMartusauuun, AUCneTYepCKmx
YCTPOWNCTB M Apyrnx ycnyr B cootBetctBum ¢ FOCT P 59948. [laHHble KOHTPOMMPYEMbIX KOMMYTaLMOHHbIX
YCTPOIACTB BK/IHOUAIOT:
- MONOXeHMe nepeknyaTens perympoBoYHbIX OTBETBMEHWI TpaHcopmMaTopa, COCTOSHME Nepeksto-
YyeHMs aBTOMaTUYeCKMX BbikIouyaTenei BHyTpu CH33;
- MOJIOXKEHUE [/TABHOIO nepeksoyaresia peryMpoBOYHbIX OTBETB/IEHWA TpaHcdopmMaropa, COCTOsIHME
nepekIyeHnss aBToMaTMyecknx BoiknvaTenein Ha TMCH.
4.5.6 TexHuuyeckoe obcnyxmsaHne CH33
45.6.1 O6WwMe NONOXeHMNsA
JononHUTEeNbHO K CEPBUCHOMY OOCAYXMBAHUIO, PEMOHTY WM 3aMeHe HeobXOoAVMbIX AeTanei TexHu-
yeckoe 06CNyXuBaHue BKIOYaeT Takke (DYHKUMOHasbHble npoBepkn. O6wmne TpeboBaHUA K TEXHUYECKOMY
06CNYXNBaHUIO BK/IIOYAIOT:
- MPOBEPKY M 3anncCb NepefaHHbIX AaHHbIX, a Takke 06MeH AaHHbIMW MeXAay NOoACUCTEMON ynpaB/eHus
CH33 n Bcemn ocTasibHbIMY NOACUCTEMAMMN, YTOObI YOeAUTLCS, YTO OHY (DYHKUMOHUPYIOT AO/DKHBIM 06pa3oMm;
- NpoBepkKy cpabaTbiBaHUSA CUTHANM3aUUN U 3aLlnThl;
- NpoBepKy (PYHKLMOHNPOBAHUSA KOMMYHUKALMOHHOW CUCTEMbI, YTOOblI yOEeANTLCS, UTO CBfA3b C CUCTe-
MOI1 ynpaB/feHusi BEPXHEro YPOBHS YA0B/IETBOPUTENbHA,
- MpOBepKy, HOpMasibHO fin paboTtarT CHI3 1 ee noacMCTEMbI, HANPUMEP NyTEM MPOBEPKN aBapUMHbIX
N npefynpeanTesnbHbIX CUTHAN0B U NPOBEPKM 0OMeHAa AaHHbIMU;
- nepuoanyeckyto nposepky nogcuctem CH33 (ynpasneHus, akkymynumpoBaHus u npeobpasoBaHus
3Heprum) B COOTBETCTBUM C TpebOoBaHMAMMU, 3aBUCALLUMU OT TEXHONOMUN;
- NPOBEPKY NPaBU/IbHOCTU U HALEXHOCTU NOAK/IHOYEHMA MOACUCTEM M HAAEXHOCTU 3a3eMJ/IEHNUS;
- obecneyeHne Bcex paboumnx napameTpoB U naMepsiembix BennumH CH33 1 ee noagcuctem B npegenax
HOpMasIbHOro Anana3oHa,
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- MPOBEpKY COOTBETCTBUS YC/IOBMIA OKpyXatoLwlei cpedbl (Hanpumep, TemMmnepartypbl U BAaXHOCTU OKPY-
Xatolleli cpefpbl) aKCnyaTalMoHHbIM Tpe60BaHUAM Kax4oin NoAcuCTeMbl;

- CBOEBPEMEHHOEe NPUHATME COOTBETCTBYIOLUX Mep A/ OCMOTPa M PeMOHTa B C/lyyae HeHOpMasibHOW
paboTbl UM 0TKa3a;

- cbop, aHa/IM3 1 NPOBEPKY AaHHbIXx CH33J;

- MPOBEPKY (PYHKUNIA KOHTPONSA 1 perynmpoBaHus CHI2:

- M1aHOBOE KOHTPO/IbHOE UCMbITaHue;

- UCMbITaHWe nocfie kanpemMoHTa M 06HOBEHMS;
- npoBepky 3awnt CH33;

- obcnepoBaHue onepauuoHHon cpeabl CHI3J;

- 3aMeHy 060opyAoBaHunA, CPOK CNYXObl KOTOPOTO UCTEK UK CKOPO UCTEYET.

4.5.6.2 Mepuopgnyeckoe obcnyxmBaHue

Mepuognyeckoe obcnyxmnBaHne CHI3 A0/MKHO BKIOYATb:

- MPOBEAEHNE TEXHNYECKOr0 06CYXUBAHUS W 3KCN/IyaTauMOHHbIX UCnbiTaHuini CH33 B cOOTBETCTBUM C
TpeboBaHUAMMN PYKOBOACTB U3rOTOBUTENSA UT. A., C UCMO/Ib30BaAHWEM COOTBETCTBYHOLNX METOA0B 1 Nepuoamny-
HOCTW;

- npoBsefeHne 06CNyXMBaHNSA B COOTBETCTBUM C COCTaBJIEHHbIMU M/1aHAMN TEXHUYECKOro ob6cnyxunsa-
HMS1 (OCMOTP, BBOZ B 3KCMyaTaluuio), BKIIOYAOLWMMN AEACTBUSA MO TEXHUYECKOMY O6CYXMNBaHWIO;

- MOAroTOBKY OTYETa O TEXHMYECKOM 06CY>XMBaHUW, BK/IOYAKOLWEro cneayowyo nHopmMaLmio:

- [aTa co3faHua oTyeTa 0 TEXHUYECKOM OOC/yXUBaHWW,

- OTBETCTBEHHOE /1Lo(a);

- NpoBeAEeHHble AENCTBUS;

- NOKYMeHTauus No BbINOSIHEHHLIM paboTaM Mo TEXHWYECKOMY 06CAYXMBaHWIO (BU3YasibHbIA OCMOTP,
noagep>xaHne COCTOAHWUSA YCTaHOBKW, NOAAEpXaHNe COCTOAHWUA 3aLunuThbl);

- 3anMcu 0 BCEX BbISIB/IEHHbIX HECOOTBETCTBYIOLLUX YC/I0BUAX, BK/IOYaA N0Oble 3aMeHEeHHble 4acTu, U
npeAnpuHATbIE KOpPeKTUpyloLwme AeicTeums.

CH33, obecneunBawlan pe3epBHOE 3EKTPOCHabXeHWe, AN obecneyvyeHuss HafeXHOCTU paboTbl
LOJ/KHaA ObITb NMpoBepeHa Ha paboTy B 060CO6/IEHHOM OT 3/1IEKTPOCETU pexume O4WH pa3 B Mecs,.

4.5.6.3 OO6LWwMe TpeboBaHUA K 06CTY)KMBAHUIO NOLCUCTEMbI aKKyMy/IMPOBaHUA IHEPrum

O6bwue TpeboBaHnA K 06cnyxusaHuto MNMAD AO/MKHBI BKIKOYAThL cnefyloline NyHKTbI.

a) O6wmit ocMoTp:

- MA3 po/mkHa umMeTb NOJIHYI MacnopTHYHO Tabnnuky, nNpefocTaBeHHY0 U3rOTOBUTESEM;

- CTennaxu, yctaHasnusaemble B MA3, He A0/MKHbI OblTb AedOpPMUPOBaHbl. MeTananyeckne CTOMKN U
OCHOBaHWs A0J/DKHbI 6bITb HAAEXHO 3a3eM/eHbl. 3a3eMsoLee coeguHeHNe A0/MKHO ObiTb NIOTHO 3akpenne-
HO ¥ JO/DKHO ObITb MPOBEPEHO Er0 CONPOTUBIIEHME;

- rnasBHas uenb MNA3D fomkHa ObiTb NOAKNOYEHA MPaBWUIBHO U HaAEXHO, a ycTpolicTBa TennooTesoaal
BCMOMOraTesibHOro HarpeBa A0J/DKHbl paboTaTb HOPMasbHO;

- MAD pomkHa umeTb Bce MpefyCMOTpPEeHHble 3aliuTHble yHKuun. Tepepn 3apsgom-paspsgom A
[OOJ/DKHbI ObITb ONpefesieHbl COOTBETCTBYIOLMNE TPpeboBaHNSA K 3aliuTe, TakMe Kak NoporoBble 3HayYeHusa napa-
METpPOB.

6) KoHTposibHas npoBsepka:

- nomewieHme MAD nnn KOHTeliHEpP, B KOTOPOM OHa pasMmelleHa, Npexae 4Yem AeXYPHbll nepcoHan
BOAET B HEro, crefyeTt NpPoBeTpUTb;

- TemnepaTtypa 1 BNaXHOCTb B noMelleHun MAD nnu KoHTeliHepe, B KOTOPOM OHAa pa3meLlleHa, AO/MKHbI
6bITb B Npefenax paboyero ananasoHa. OcBeTuTesIbHOE 060py[0BaHNE AO/MHKHO OblTb MCMPABHO M (PYHKLMU-
OHMpOBAaTh;

- obopyaoBaHve AN KOHTPONA TemnepaTtypbl, Takoe kak BK, AomkHO HaxoauTbca B pabouyem aua-
nasoHe;

- NPOBEPSIOT N30M5LUMI0 TOKOBEAYLLMX YacTel;

- MPOBEPSAIOT 3a3eM/IeHNne MeTaslJIN4ecKoro Kopryca v onopbl;

- MPOBEPSAIT BEHTUNAUNOHHOE 060pyA0BaHNE,;

- NMpoBepsT 6e3onacHoe paboyee NPOCTPAHCTBO;

- MPOBEPSAIOT 0CBETUTE/IbHOE 060pyAOoBaHue.

B) YCTpaHeHue HapyLlleHWiA 1 HemcnpasBHOCTE:

- ecnv MA3 upe3MepHO paspshkeHa WM 3apshkeHa, 3akopoyeHa W T. [., ee crefyeT OCTaHOBUTb AN
NnpoBepKMy;
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- ecnm HanpsbxkeHue MNAS BbIXOAUT 3a Npefesibl, yCTAHOBMIEHHbIE U3rOTOBUTESIEM, AO/DKHbI OblThb Npes-
MPUHATBI HEOOXOAMMbIE KOPPEKTUPYOLWMe AeACTBUA, KakK yKasaHO B 3KCM/yaTalMoHHONM AOKyMeHTauuu ans
Takux cnyyaes. He cnepyeT npoBOoAWTbL cneumasibHble 3apagbl Win pa3psagbl, Tak Kak 3T0 MOXET NPUBECTU K
aBapuu. Mo mepe noBTopeHus 3apsga/paspsaga MA3D, ocob6eHHO CUCTEM Ha OCHOBe bGartapei, HanpskeHue
KomnoHeHTOB A3 (To ecTb 3afnieMeHTOB/MoAyneli 6atapen B 6aTapeiHoli cMcTeMe) MmMeeT TeHAEHUMIO pac-
X0XJeHNs napameTpoB. B cucteme Ha ocHoBe 6atapeli HEO06x04MMO NpoBefeHVe npolecca 6anaHCUpoBKU
COCTaB/IAOLLNX aKKyMY/IATOPOB;

- ecnu B MNAD BO3HUMKAeT HeHOpMasibHaa cuTyauusa (Takas, kak 3afbIMieHue, noxap wim B3pbiB), He-
06X04MMO OonepaTMBHO 3BakKyupoBaTb HaxXOAAWMUACA pPSAOM MepcoHasl U HEMEA/IEHHO MPUHATL Mepbl B CO-
OTBETCTBUM C MAAaHOM AEACTBUI B yYpe3BblYaiHbIX CUTyaUusx, a Takke npenoTBpaTUTb pacnpocTpaHeHue
HencnpasHOCTU W 3aPUKCUPOBAaTbL BPEMS.

4.5.6.4 Ocob6ble TpeboBaHUA K 0BCNYXMBAHUIO C TOUKM 3PEHUSA TEXHOMOMMI akKKyMy/IMPOBaHWUS 3HEPTUn

Ocobble TpeboBaHNS K TEXHUYECKOMY 0BCNYXMBAHUIO AO/MKHbI OblTb MPMBEAEHbI B SKCM/AyaTaLMOHHOW
[OKYMeHTauunmn U3rotoButens.

4.5.6.5 Ocobble TpeboBaHUA K TEXHUUYECKOMY OBCYXMBAHUIO MOACUCTEMbI Npeobpa3oBaHns IHepruu

a) O6wmin ocmoTp:

- MMN3 pgo/mkHa umeTb NacnopTHY Tabnnuky, NpegocTaB/IEHHY N3rOTOBUTENEM;

- kopnyc MNMN3 go/mkeH MMeTb CTaHAAPTHYH MapKUPOBKY 3a3eMsieHusl. MeTa/l/IMYecKUin KpOHLWTERH 1
OCHOBaHWe J0/DKHbI BbITb HAAEXHO 3a3eMieHbl. 3a3eMnaAwLLee coefMHeHne 40/HKHO OblTb NAOTHO 3aKpenne-
HO W [O/KHO OblTb MPOBEPEHO €r0 CONPOTUBJIEHWE;

- MN3 ponxHa nmeTb BCe NpefyCMOTPEeHHble 3alluTHble yHKuuKn. MNepes Havanom paboTbl HEO6X0AN-
MO NPOBEPUTbL COOTBETCTBUE 3HAUYEHWUI YCTaBOK 3allWTbl, TAKMX KaK NOPOroBble 3HaYeHUs.

6) KoHTposnbHas nposepka:

- HanpsbkeHuss nepemMeHHOro/MoCTOAHHOro Toka W Toku [MN3 A0/XHbI HaxoauTbcA B paboyem aua-
nasoHe;

- KOHTponbHasa namna n namna nutadua MM Ao/MkHbl 6bITb UCNPaBHbI M HaxoAUTbLCA B paboyvem
COCTOSHUY;

- UMW TIN3 He [O/MKEH MoKasblBaTb Ha/MuMa OWMOGOK W aBapWUHbLIX CUTHaNOB WM COO6LLEHWI O
COCTOSAHMM 060pyL0BaHUA N KOHUrypaumu;

- pexum paboTbl MM 1 nonoxeHve nepeknoyaTens A0/KHbI OblTb HACTPOEHbLI NMPaBUILHO;

- TemnepaTypa B nomeweHun MMN3 go/mkHa HaXoA4MTLCA B Npegenax pabodyero gvanasoHa;

- OCBeTUTe/IbHOe 060pyA0BaHNe N cucTeMa yaasieHnsa ra3oB AO/DKHbI paboTtaTs;

- cMCTeMa OXJIaXAeHUs U UCTOUYHNK 6ecnepeboiHoro nutanmsa MM gomkHbl paboTaTtb KOPPEKTHO, 6e3
aHOMaJsIbHbIX LUYMOB;

- MPOBEPSIOT N30NALMIO TOKOBEAYL X YacTel;

- NPOBEPSAIOT 3a3eM/IeHne MeTasl/INY4eckoro Kopnyca v onopsbl;

- NMPOBEPSIT BEHTUNSALNOHHOE 060pYyAOBaHNuE;

- npoBepsoT 6e3onacHoe paboyee NPOCTPaAHCTBO;

- NPOBEPSAIOT 0OCBETUTE/NIbHOE 060pyAOBaHNeE.

B) YcTpaHeHue HapyLleHUn 1 HencnpaBHOCTEN:

- npu nwboli HemcnpaBHOCTM Wn oTkase M3, CH33 go/mkHa ObITb HEMEAJ/IEHHO OCTaHOB/MEHA AN
NPOBEPKM U YCTPaHeHMsa HeucnpasHocTU. COOTBETCTBYOLME 3anncu A0/MKHbI OblTb 3aperncTpupoBaHbl 1 Co-
06LeHbl OTBETCTBEHHOMY /MLY. 3anvcy BKIKYAOT, NOMUMO NPOYEro, onucaHve o6CToATENbCTB U KOAbl HEeunC-
NpaBHOCTU, MOesib U HOMep 060pyA0BaHUSA, a Takke Bpems 0O6Hapy>XeHUs HeucnpasHOCTU;

- ecnu nogcuctema ynpasneHus M3 pabotaeT HeHOpMasbHO, ee cnefyeT OCTaHOBUTL A1 NPOBEPKY;

- ecnu BbIxogHas MolwHocTb M3 BbIXOAUT 3a npegensl paboyero gvanasoHa, CUI0BON KOMMOHEHT,
MOAy/b yNpaBfeHns NpUMBOAOM UM KOMMYHUKALMOHHbIA KaHan ynpaB/ieHUs AO/MKHbl ObiTb OCTAHOB/EHbI ANS
NnpoBepKuU;

- B LensAX 6e30NacHOCTUM BO3MOXHOCTb YCTpaHeHns HeucnpaBHocTeil MM gomkHa 6biTb NpegocTasrie-
Ha TOSIbKO MO UCTEYEeHUM YCTAHOBJ/IEHHOrO nepuoja BpeMeHWU Mocsie OTKNIYEHUS IHeprocHabxeHus (Hanpwu-
mMep, 30 MuH).

4.5.6.6 Ocobble TpeboBaHNUA K 06CNYXMBAHUIO NOACUCTEMBI YNpaBieHus

a) O6wwii ocmoTp:

- IMHMK cbopa faHHbIX (Taknx, Kak Temneparypa, TOK, HanpshkeHwe v T. 4.) NoACUCTEMbI yrpaBieHns
OOJDKHbI ObITb MNOAKMHOYEHbI HAfEXHO, 6e3 ocnabneHns n paspbIBOB;
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- MHOuKaTop paboyero COCTOSHUS U UHTepdeiic MOHUTOPYHIA NOACUCTEMbI YIpaBEHUs AO/DKHbI pabo-
TaTb 6e3 MHAuKauUM aBapuiiHbIX COOOBLLEHWA;

- ynpaBfieHue aBapuiiHbIMK CUTHaamu, 3awmTa, ynpassaeHume 3apagom/paspsagom 1 apyrue napameTtpsl
KOHhurypauumu noAcuUcTeEMbl YNpaBneHns AO/MKHbI ObiTb YCTAHOB/IEHbI B COOTBETCTBUM C YTBEPXAEHHLIMM
cnuckamy 3HavyeHuin napameTpoB. [pyM HEOO6XOAMMOCTW W3MEHEHMS 3HaYeHWii napameTpoB KOHUrypauuu
CMMCOK NMapaMeTpoB KOHurypaumm fo/mkeH 6biTb NOBTOPHO BbIMYLLEH Y NPOBEPEH AEXYPHbIM MepcoHaiom
C onepaTUBHbLIMU NOSHOMOYMUAMMU;

- nogcucTema ynpasfieHus fomkHa B3avmogelictBoBaTk ¢ MM n cuctemoii MOHMTOpUHra 6e3 oLwmn60oK
CBS3U.

6) KoHTposibHas nposepka:

- KOHTPO/IbHaA namna v fiamna nUTaHWs NOACUCTEMbI yNpaB/eHWUs AO/MKHbl ObiTb MCMpaBHblI U Haxo-
AnTbcsA B paboyem COCTOSHWM;

- Temnepartypa, TOK, Hafnps>keHne v gpyrne n3MepeHHble 3HauyeHWs NOoACUMCTEMbI ynpaBieHUs AO/KHbI
HaxoauTbCa B paboyem AunanasoHe M He JO/MKHbl Bbi3blBaTb cpabaTbiBaHWUA CUTHAIU3aLNN;

- MHAMKauma cocTosHuA 3apsga MNAD gomkHa HaxoAuTbes B paboyem AmanasoHe.

B) YCTpaHeHve HapylleHWA 1 HeucnpasBHOCTE:

- eC/M B NoAcucTeMe ynpas/feHnsa NpoMcxXoauT c6oi CBA3KW, cneayeT NPpoBepuTb Kabenb CBA3W U HadexX-
HOCTb KOHTAKTOB;

- ecnu nofcuctema ynpaB/ieHMs NokasbiBaeT aBapuiiHble CUrHa/Ibl U CUTHA bl COBEPLLEHNS 3alUNTHbIX
[elicTBUIA BO BpeMsi paboTbl, KOTOpPblE HE MOTYT ObiTb COPOLUEHbI, ee cefyeT OCTaHOBUTb ANs1 NPOBEPKY;

- Mpu BbIXoAe M3 CTPOSA NOACUCTEMbI yNpaB/ieHns HeobXxo4MMO NPOBEPUTL cepBep NOACUCTEMbI ynpas-
NEeHUs1 U MOAyNb MUTAHUS.

5 PerynnpoBaHue 4acToThbl

5.1 lNepBNYHOE 1 BTOPUYHOE perysimpoBaHne 4acTOThbl

5.1.1 lMpumeHeHne CH3I23

5.1.1.1 ®yHKUMOHaNbLHOe Ha3HayeHne CH33

CH33, npegHasHavyeHHas AN yyactusa B perysiMpoBaHuMM Y4acTOTbl SHEpProcmucTemsbl, 40/HKHA ObITb Cno-
CcoBHa (PYHKUMOHMPOBATbL B 3TOM peXume NyTeM paspsga wuiv 3apaga B TeYeHWe KOPOTKOrO W CPefHero WH-
TepBana BpemeHun (Hanpumep, 30 ¢ u 15 muH). Ecnmn yactoTa nafjaeTt HMxe 3HadeHus yctaBkn, CH33 pns
NPOTMBOAENCTBUSA OTKNIOHEHMIO YACTOTbl A0/DKHA YMEHbLIAaTb MOLLHOCTb 3apsa WM yBenmumBaTb MOLHOCTb
paspsga, UCnosib3ys AN peryaMpoBaHns 4acToTbl YacTb WM MOJIHblE CBOM BO3MOXHOCTM OBMeHa akTUBHOL
MOLLHOCTbI0. I Hao60poT, ecnim yactoTa NOAHUMAETCS Bbille 3Ha4YeHus ycTaBkn, CH33 gosmkHa npoTuBoaeii-
CTBOBaTb 3TOMY, YBe/M4MBasA MOLLHOCTb 3apsga Wi yMeHbluass MOLWHOCTL paspaja.

5.1.1.2 Tpeb6oBaHua Kk CH33, cBA3aHHbIE C BbINO/HAEMbIMU €0 PYHKLMAMU NEPBUYHOTO Y BTOPUYHOIO
perynnposaHus

Ecnn Takas BO3MOXHOCTb npefycMOTpeHa W paspeweHa COJLY, ana obecneveHusa yyvactuss CHI3 B
NepBYYHOM pEry/iMpoBaHWM 4acToTbl €e CUCTEMA YNpaB/ieHUs A0/KHA UMETb BO3MOXHOCTb aBTOMAaTUYECKM,
noA, OeicTBmeM perynsatopa 4acToTbl, yBeNMuMBaTb WM yYMeHbllaTb 06MeH akTMBHOU MowHocTn CH33 ¢
3HEeprocucTemoid, B OTBET Ha OTK/IOHEHME 4acTOTbl OT HOPMMPOBAHHOIO 3HAYeHWs A5 YMEHbLUEHUS 3TOro
n3meHeHus. Mpu yyactnn CH33 BO BTOPUYHOM PErysiMpoBaHnM 4acToTbl OHA A0/DKHA NOyYaTb W BbIMOMHATb
KOomaHAbl, BblgaBaemble CO[Y. Bpems Havyana aktMBauun U NPOLO/DKUTENIbHOCTb PErympoBaHus ycTaHas-
nuneatTca COAY. Mpumep cxeMaTuyeckon aumarpammbl ynpasfieHUs U BPEMS WU NPOAO/IKUTENbHOCTb Aeli-
CTBMWIN MOKa3aHbl Ha pUCYHKax 5 u 6.

B npuMeHeHuAX perynupoBaHusi 4acToTbl, MOMUMO TPebOoBaHWA, MepeyncsieHHbIX B noAanyHkre 4.1.2,
crnepyeT yctaHasnvmBaTb TpeboBaHUA M0 Cnefywmm napaMmeTpam.

a) AnnTenbHOCTb BPEMEHUW MOJSIHOrO OTK/MKa

ONUTenbHOCTb BPEMEHW MOJIHOTO OTKAMKa nepBuYHOro pesepsa CHOD o03HavyaeT nepuos BpeMeHu
MeXay BO3HUKHOBEHWEM OTK/IOHEHUS 4acTOTbl M COOTBETCTBYHLLEW akTMBauuein pesepBa. LAUTENbHOCTb
BPEMEHUN OTK/IMKA XapakTepusyeT, HACKO/IbKO 6biIcTpo CHO3D mMoxeT pearnpoBatb Ha U3MEHEHUS COCTOSHUSA
3HEeprocucTemsl.
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BoccraHoBneHve

PucyHok 5 — [Mprvep cxemaTuueckoii AuarpaMmbl YNpaBieHus peryIMpoBaHieM YacToTbl

Y I111], - gnanasoH, B KOTOPOM MEPBUYHOE PEry/IMPOBaHVE NPOAO/DKAET GIyHKLMOHPOBATb
y/11//.  TP/AnocTeneHHoO 3ameHe Ha AeliCTBME BTOPUUHOIO PerynimpoBaHus

PuvicyHOK 6 — TMpuMep CXeMaTUYeckoii AuarpamMmbl BPEeMeHW/ 4/IMTeNIbHOCTW PEeryivpoBaHKs YacToTbl

6) 3agepxka akTusauum

3ajiepxka akTmBauuy o3HayaeT Nepuos BpeMeHW MexAy BO3HUKHOBEHWEM OTK/IOHEHWS 4acToTbl U MO-
MEHTOM BPEMEHMU, Korga MowHocTb CH33 yBenuumnnacb/ymeHblmniachk Ha 5 % 3anpoleHHOli MOLLHOCTMW.

B) lMepuopg akTnBauun NepBUYHOrO peryanpoBaHns

AKTMBauma B HOPMasIbHOM COCTOSIHUM MPOUCXOAUT HenpepbiBHO. [epuos akTusauum NepBUYHOrO pe-
rynnpoBaHus npu nosydeHun npesynpeamntesibHOro WM aBapuitHoro curHana 06 OTKNOHEHUU YacToTbl a/ek-
TPO3HEpPreTUYeCcKon CUCTEMbI JO/MKEH onpeaenatecs COLY aHeprocuctembl. Kak npaBuio, oH AO/MKEH 6bITb
6onee nam paseH 15 MWH, HO MeHee unu paseH 30 MUH.

r) ANuTenbHOCTb BpEMEHN U3MEHEHUSA

ONnTenbHOCTb BpeMEHW U3MEHEeHWs O3HayaeT WMHTepBasl BPeMeHW, HeobXoauMblii Ans yBenuyeHus/
YMEeHbLUEeHUA MoLWHOCTU ¢ 5 % A0 95 % 3anpoLeHHON MOLLHOCTU.

4) KpaTkoBpeMeHHass MakcMMasibHas norsouaemas v otgasaemas MOLWHOCTb (HOpMUpPOBaHHas)

MpumeHsoT 4.1.2.2.
5.1.2 Ycnosusa n TpeboBaHUA gnsa npucoegnHeHns CHI3 K sHeprocmucrteme

MpumeHsoT 4.2.
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5.1.3 KoHcTpyupoBaHune CH33

5.1.3.1 Apxutektypa CH33

ApXUTEKTYpY ¥ KOMMNoHeHTbl CH33, onpeneneHHble B 4.3.2, Takke ncnonb3yT ana CH33, yyacTteylo-
LMX B PErynMpoBaHnMn 4acToTbl SHEProcucTeMsbl. [LONosHUTE bHbIE TpeboBaHMA NpuBefeHbl Huxe. O1a no-
BblLLEHMS ahheKkTMBHOCTU (OYHKLUKN perynnpoBaHusa yactotel CHO3 pgonyckaetcs yctaHaBnmBaTtb BMecCTe C
reHepaTtopoM. Npumep apxutekTypbl CHO3 BMecTe Cc reHepaTtopoM MokKasaH Ha pUCYHKe 7.

MepBuyHoe perynupoBaHme 4yacToTbl CH33 ocyulecTBAseTcs aBTOMaTuUyecky B 3aBMCUMMOCTW OT 4va-
CTOTbl 3HEprocucTemMbl MNoj AeicTBMeM perynsatopa 4actoTbl. [py YMeHbLUeHUU WX MOBbIWEHUN YacToTbl
3HeprocucTembl CH33 yBennumMBaloT UM YMEHbLIAOT 0OMEH MOLLHOCTbLIO, YTOOblI 06ecneunTb noaaepxaHue
4acTOTbl 3HEProcUCTEMbl B AOMYCTUMOM AnanasoHe.

BTopuyHOoe perynupoBaHue 4acToTbl OocyliecTBNsT CHI3, asnsawwmeca obbektamn gucneryepusa-
uun, B pexume gucneTtyepckoro ynpasneHus APYM uepes nporpaMMHo-annaparHble cpeacTsa, A0MNYyLLeHHble
[ON151 Takoro NpMMeEHeHUs B yCTaHOB/EHHOM nopsgke (Hanpumep, SCADA [10]). MNpy n3smeHeHUu ycTaBku MOLL-
HOCTM LeHTpanbHbIii KOHTpoNAep CH32 dopMupyeT KOMaHAy PEerympoBkM MOLWHOCTA, U CH33 BbigaeT wam
NnorsowaeT akTUBHYO MOLLHOCTb, YKka3aHHyto B MNAr.

MNoacmncrtema KOHTPONSA

KOMMYHVKaLIMOHHB I
KoMMyHVKaLmoHHas nogcucrema 1 0. mHTepdelic
Moacucrema yripaeneHus K 'K * commmeeee 1
[Noacuctema 3aLmTel
~KLWl -
JloKanbHas Yactb
cetn
<
BcnomorartesibHas
rogcvictema
OcHOBHas; noacucrtemMma
Harpyska
o) pysl
Mozcuctema Moncucrema o TrCH
aKKyMy/IMPOBaHIS npeo6pasoBaHms CTbIKOBO4HBIN
3Heprm SHEPrm BbIBOZ,
l'eHeparop TpaHcchopmaTtop
()
X
SCADA (cuctema
bomemmmeee- =] ana c6opa 1 06paGoTK [J— > Cucrema
yrpaB/eHns
parHb)) > asoroi

PucyHok 7 — Mpumep apxutektypbl CHI3 a1 peryimposaHua 4acToTbl NPy UCMOSIb30BaHWUN reHepaTopa

5.1.3.2 Tpeb6oBaHusa Kk nogcucremam CH3I3
MpumeHsioT 4.3.3.

5.1.3.3 WHTerpauma CH33 ¢ aHeprocucTemoi
MpumeHsoT 4.3.4.
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5.1.3.4 ®yHKUMOHMpPOBaHWe U1 ynpasneHne CH33

a) lNepBuU4YHOE perynuposaHue

MepBUYHOE perynvpoBaHve 4acToTbl B OCHOBHOM BbINOJIHAETCA C NMOMOLLbIO YNpaB/ieHNA MOLLHOCTbIO
obmeHa CH33 ¢ 3Heprocuctemoii, nokasaHHOro Ha pucyHke 8.

MpumeuyaHne — Pe3epB aKTMBHOM MOLLHOCTV Rp HasbiBaeMblIli «NepBMYHbIM PE3EPBOM>», UCToNb3yeTcss COAY
SHEProcKCTEMbI B MOBbLILLEHNN WM MOHKEHN NapamMeTpoB.

PuicyHok 8 — [Mprvep NEPBUYHOTO PerysiMpoBaHust YacToTbl C «MepTBOI MOJIOCOI» YacToT

CH33 posmkHa 6bITb 060pyAoOBaHa perynsaTtopoM 4acToTbl. B 3TOM pexume ynpaBfeHuss U3MeHeHue
BbIXOAHOV aKTMBHOM MoOLWHOCTM CH33 P, MBT, nNponopuvoHasibHO OTpuLAaTEsSIbHOMY OTK/IOHEHMWIO YacTOTbl.
P yMeHbLlLaeTca No mepe yBennvyeHus 4acToTbl HA OCHOBaHUUN ypaBHeHMs ynpasnieHus (1), KoTopoe ucnosnb3yet
cornalleHne o 3Hakax akTUBHOCTU (NOSIOXUTENbHOE 3HavyeHne P cooTBETCTBYET nojaye MOLLHOCTU B 3HEpro-
cucTemy, oTpuuartesibHoe 3HayeHve P cOOTBeTCTBYET NOMMNOLWEHMNIO MOLLHOCTU € nomolbio CH3I3):

p - pycra=-K1 -(f-(fHtdb)), 1)

roe Pycta — ycTtaBka akTMBHOW MOLHOCTM CH33 npy HOMUHa/IbHON YacToTe /H, MBT;
f— vacToTa, nsmepeHHas B aHeprocucteme, Iy,
fH— HomuHanbHas yactota 50 Iy nam 60 Iy (418 NOCTaBOK Ha 3KCNOPT B CTPaHbl, MMeLne Takoe
TpeboBaHue);
K1— koathcpuymeHT koppekymn no yactote ansa P(f) CHO3, MBT/Ty;
db — «mepTBasd nosoca» NEPBUYHONO pPerysiMpoBaHUs 4acToTbl (A40/HKHA MMETb BO3MOXHOCTb Ha-
CTPOViKM BMIOTb A0 HY/IEBOTO 3HAYEHWS).

YnpasneHne naMeHeHMeM MOLLHOCTbI0 0OO6MeHa MOXeT BkIvaTb B cebs npegHamepeHHyYHo 30HY «MepT-
BOW MO/IOChI», COOTBETCTBYIOLLYIO NOMOCE 4YacTOT, B KOTOPO He TpebyeTcs M3MEHEHWI B nojade akTUBHOINA
MOLLHOCTV B pe3ysbTaTe W3MEHEHWII YacTOTbl B NpefAenax «MepTBOW MNOMOCLI». 3HAYEHME AmanasoHa 3Tow
«MEepPTBOWN MOAOCHLI» AO/MKHO ObiTh perympyemMbim.

KoathpuumeHT koppekuun no yactote K1 CH33 gomkeH 6biTb perynupyembiM. OH AOMXKEH Haxo4uUTb-
ca Mexay MWHUMasIbHbIM 3HavyeHneM K1mmH n MakcumasibHbliM 3HadeHuem K1makc, onpegensemoim COLY.
B npouecce (yHKUMOHMPOBAHUA 3HAYeHUss KOIMMPUUMEHTOB KOppekuuyr no 4acToTe Mnpu yBenYeHUuu u
YMEHbLUEHUN YacTOTbl MOTYT 6biTb pPasHbIMU. 3HAYEHWE KaXK[oro 13 KoadhuuUNeHTOB AO/DKHO:

- rapaHTMpoBaTb OTAayy BCEro nepBu4HOro pesepBa Rp, npepocTtaBnsiemoro CH33, ans nwo6oli pas-
HULbI B amnanTy4e OTKNOHEHUS 4acToTbl, 6onbliein nam pasHoin AfMKC, yctaHoBneHHoin COLY;

- ecm f>fHum f<fH—

- ObITb MOCTOSIHHBIM MO KpaiHel mepe B TeueHue neproga BpemeHun (15—30) MUH 1 ocTaBaTbCsl CO-
rNacoBaHHbIM C NU3MEHEHNEM YCTaBKW MOLLHOCTU;
- He 3aBUCETb OT U3MEHEHWNA YacTOThl.

AKTMBaUMA NEepBUYHOrO PErysiMpoBaHMA 4acToTbl OO/DKHA HAuyaTbCA Kak MOXHO CKOpee nocse MosB-
NleHns cobbITUSA OTK/IOHEHWS 4YacTOTbl. 3aZepXxka akTuBauuy BKIOYaeT B cebs CyMMy MHTepBasia BpemMeH!,
KoTopoe TpebyeTcs YCTPOMNCTBY KOHTPOSA YACcTOThl AN 06HAPYXXEHUA OTKNOHEHUSA YacToTbl, UHTepBana Bpe-
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MeHV AN popMrpoBaHUa KoMaHAbl OTKAMKA W MHTepBana BpemMeHW, B TeyeHue koToporo CHO3 HauvHaet
BblAaBaTb U3MEHEeHMEe MOLLHOCTM Ha BbiXxoAe. 3afepXka akTusauuu He AOo/DKHa MnpeBblaTb MakcuManibHoe
3HayeHne  ykaszaHHoe COJY 3/1eKTPO3HEepPreTUYecKo CUCTEMBI.

CH33 B HOpMas/IbHOM COCTOSHUW A0/DKHA NPefoCcTaBNATb YCNYry NepBMYHOrO perynmpoBaHusa 4yacTtoThl
HenpepsIBHO N NOCTOAHHO. COOTBETCTBYIOLWas aKTMBMpPOBaHHasA MOLLHOCTbL pe3epBa MepBMYHOIO perynmpo-
BaHuA Oo0/KHa ObITb paBHa mMin(Rp, -K™ mAf).

ViHTepBan BpemMeHu A0 NOMHOW aKTMBauuum NEepBUYHOr0 perynuposaHns CHI3 He JO/MKEeH npeBbl-
WwaTb MakCMMasibHOro 3HauyeHus t2, yctaHoBsieHHoro CO/MY 31eKTpPo3HepreTn4eckom cuctembl (kak npa-
Buno, t2 < 30 c). AKTMBMpPOBaAHHAsA MOLLHOCTb pe3epBa NepBUYHOrO peryiMpoBaHus [0/DKHa Bo3pactatb Mo
KpaiiHeii mepe NMHENHO MPU MOHMXEHUU 4acTOTbl WM AO/HKHA YMEHbLIATbCA NO KpaiiHeil mepe NUHERHO npu
MOBbILLEHNN YACTOTHI.

6) BTopuuHOe perynupoBaHue 4acToTbl

BTopnyHOoe perynupoBaHue 4acToTbl BbiNonHaeTca CO/[Y 3neKTpo3aHepreTMyeckoi CUCTEMbI C No-
MOLWbI0 NporpaMmHoro obecnevenusa (MO) APUM wnam B pydyHom (onepaTuBHOM) pexume. MO APYM Bbi-
yncnsaet ownbky obnactu perynuposaHusa (OOP) ynpaBneHns 6anaHCOM MOLLHOCTU Ha OCHOBE MepeTOKOB
MOLLHOCTW C APYTMMK 3HepropaioHamMmu 1 U3MepeHuii 4actoTel. BTopnyHoe perynnpoBaHme 4acToTbl JO/MKHO
BbINONHATLCA NyTEM CBEAEHMUA K HY IO OLUIMOKM perynnupoBaHus.

Utobbl cBecT K MuHumyMmy OOP u nogaepxuBaTtb 4acTOTy 3HeprocucTemMbl 6/IM3K0N K ee HOMUHasb-
Homy 3HadeHuto fH COlY anekTpoaHepreTuyecko cucTembl SO/MKEH UMETb BO3MOXHOCTb HENpPepbIBHO pery-
NMpoBaTb reHepaumio 1 Harpy3ky BCeX OObEKTOB 3/IEKTPOIHEPTETUKN U SHEPTONPUHUMAOLLUX YCTaHOBOK MO-
TpebuTenen anekTpUYeckor 3Heprum, ABMAAILWMXCA ob6bekTamu aucnetyepusauun. 4ns aToro nporpammHoe
obecneyveHne APYM oTnpaB/iseT curHan yctaBky MOLLHOCTM perynmpoBaHus 4acToTbl BCEM 3Hepropecypcam,
KOTOpble BHOCAT BKIag BO BTOPUYHbLIA pe3epB vacToTbl (reHepatopbl, CH33, Harpy3ku). CH33 gosmkHa ckop-
peKkTMpoBaThb CBOK aKTUBHYI MOLLHOCTb B COOTBETCTBMMU CO 3HAYEHMEM MOJSIYUYEHHOI YCTaBKM.

[ns BTOpPUYHOro perynnpoBaHus YactoTbl CH33 gomkHa obecnednBaTb AOCTATOYHYIO peryivpyemyto
MOLLHOCTb UM ycTaHoB/ieHHyt0 COLY ckopocTb ee HapacTtaHud. MNpu yyactum CH33 BO BTOpUYHOM perynu-
poBaHUM (B TOM uuC/ie aBTOMaTUYECKOM) AOJ/DKHA COXPAHATLCA (PYHKUMA ee yyacTus B NepBUYHOM perynu-
poBaHuu.

5.1.3.5 KOMMYyHMKaUNOHHBbI UHTEpgeinc

MpumeHsoT 4.3.8.

5.1.4 PacuyeT aHepreTnyeckux rnapamMeTpoB U pe3ynbTUpyroLlmne rnokasartenin CH33

5.1.4.1 PacueT aHepreTuyecknx napameTpos CHI3

a) lMpouecc pacyeTta aHepreTuyecknx napametpos CH33

O6LwWmin npouecc pacyeTa sHepreTMyeckmx napameTpos CH33 ans yyactnsi B peryimpoBaHum 4acToTbl
nokasaH Ha pucyHkax 9 n 10.

B npumepe, npuBedeHHOM Ha PUCYHKe 9, UCMOMb3YHT NpeABapuTefibHble HayallbHble AaHHble O uene-
BOW 3aHeprocmMctemMe, a UMEHHO 3HadyeHus aHepretTuyeckux napametpos (S3C), nHepuumn (H3c) n xapakrtepu-
CTMK MOLLHOCTU/YacToThl (/3c) aHeprocucTtemsbl. Monb3oBaTeNb AO/MKEH BbiGpaTh LENeBON aucbanaHc MoLy-
HocTh (AP), Ha KoTopblii ByaeT paccuntaHa CH33.

Ecnn CH33 yyacTByeT Kak B MepBUYHOM, Tak U BO BTOPUYHOM PErysimpoBaHnn 4acToTbl, METOA pacyeTa
3HepreTMyecknx napameTpoB AO/MKEH ObiTb gpyrum. UTobbl CH33D Morna nnaBHO perynMpoBaTh 4acToTy, ee
MOLLHOCTb A0/HKHA COOTBETCTBOBATb MakCMMasibHON MOLLHOCTU, HEOBXOAUMON AN NEPBUYHOIO U BTOPUYHO-
r0 perynnpoBaHus 4yactoTbl. BbIGOp 3HEProeMKOCTU — 3TO CyMMa KOSiMyecTBa 3Heprun, Heobxogumon ans
NepBUYHOro PerynnpoBaHns 4acToTbl U KONMYECTBA 3HEPrMn, HEOOBXOAMMOW AN BTOPUYHOIO peryimpoBaHus
4acToThl.

6) TpeboBaHus K pacyeTy 3HepreTMyeckux napameTpos

Mpn pacyeTe aHepreTMyeckux napametTpos CHI3 And NpuMMEHEHW perynmpoBaHusa 4acToTbl HEOHXO-
OMMO YUMTbIBaTb He TONIbKO OrpaHnyeHns paboyero COCTOSHNSA 3HEProCUCTEMbI, HO TakKe OrpaHn4YeHns MoLL-
HOCTM U 3Heprun 3apsaga v paspsaga CHI3:

- 4yT06bI M3bexaTb Yactoro 3apsaga wunm paspaga CH33 B kayecTBe NepBoro NpUBAMXEHUA UCMOMb3yoT
«MEPTBYIO MOJIOCY» OTKNOHEHUS YacToTbl, MPUMEHSAEMYIO AN PerynpoBaHusa 4acToTbl OObIYHBIMU FeHepa-
Topamu;
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PucyHok 9 — lMprymvep pacyeTta 3HepreTUYecKX napaMeTpoB 1 npoektuposaHua CHI3,
NpYMEHSEMO 4151 BbINOMHEHNST (RYHKLN NEPBUYHOIO PerysiMpoBaHns 4acToTbl

PrcyHok 10 — lMpumep pacyeTa 3HepreTuyeckux napameTpoB 1 NpoekTnposaHua CH33,
NPUMEHAEMON 4711 BbINOMHEHWS (DYHKLMWM BTOPUYHOTO PerynvpoBaHnst YacToTbl

- BO Bpems cTabunmsaumy BbIXOAHOM MOLLHOCTM NEPBUYHOrO PErympoBaHus 4acToTbl MakcuMasibHas
BbIXOAHasA MOLLHOCTb — 3TO HOpMMpOBaHHaA MOLHOCTL CH33 mnnn KpaTtkoBpeMeHHasa MakcumasibHas BXO4-
Has/BbIXo4HASA MOLLHOCTb, €C/IM NPUMEHUMO;

- ONA KOHUrypupoBaHus MoLlHocT CHO3 npu peryivpoBaHuy 4acToTbl 3HEProcUCTEMbl B KayecTBe
NepBoro NPUGAMNKEHNS NUCNOMNb3YIOT BbIXOAHYIO aKTUBHYIO MOLLHOCTb, MPUMEHSAEMYI0 ANA peryivpoBaHua va-
CTOTbl OObIYHbIMUK reHepaTtopamu, U MOWHOCTb CH33 pgomxHa 6biTb cnocobHa obecneyntb NOTPe6HOCTU B
NoBbILWAKLWEM ¥ MOHMXAIOLWEM peryimpoBaHUn 4actoTbl B /1l060e Bpewms;
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- CH33 orpaHunyeHa no aHeprun. M3-3a koOHeUYHOW eMkocTu ux MAD cylwecTByeT puUck notepu addek-
TUBHOWM CNOCOGHOCTW PErynMpoBaHUsl YacTOTbl B C/lyYae AJ/INTE/IbHbIX OTK/IOHEHWI YaCcTOTbl CUCTEMbI. Takum
ob6pasom, Ana obecneyeHs HenpepbIBHOM akTMBauumn, 0CO6EHHO B HaNpsHXXEHHbIX COCTOSHUAX CUCTEMbI, BaX-
HO ynpaB/ieHue 3Hepruei.

5.1.4.2 XapakTepuctnku n orpaHnyeHms CH33

MpumeHsatoT 4.4.3.

5.1.5 Cpok cny6bl CH33

5.1.5.1 YcraHoBka CH33

MpumeHsoT 4.5.2.

5.1.5.2 OueHka pabounx xapakrepnctuk CHI3

MpumeHsoT 4.5.3.

5.1.5.3 ®yHKUMOHMpPOBaHWE 1 ynpaBseHne CH33

a) lMepBuyHOE perynnpoBaHne 4acToThbl

Kak noka3aHO Ha pUCYHKe 8, ec/in YyactoTa 3HeprocMCcTeMbl HAXOAUTCA B Npefenax «MepTBON MOMOCHI»,
CH33 He yyacTByeT B perynmposaHun 4yactotbl. AfMKC — makcrmasibHO AONyCTUMOE OTK/IOHEHME 4acTOoThl.
Ecnn 3HavyeHne 4acToTbl HaxoAUTCA Mexay U MUHMMasbHbIM 3HA4YeHWeM 4acToTbl «MepTBOM MNOOCHI»,
CH33 cHuxaeT MOLWHOCTL 3apsja Wiv yBenmunsaet MOLWLHOCTbL pa3psaga B cootseTcTsmm ¢ CYHX. Ecnm yacto-
Ta 3HEProcuUCTeMbl HaxoAUTCS MeXAy MakCUMMasibHbIM 3HA4YeHWEM YacToTbl «MepTBON nonockl» u f2, CHI3
yBenmymeaeT MOLLHOCTb 3apsafa Wi yMeHbllaeT MOLWHOCTbL paspsga B cooTsetcTBum ¢ CUX. Ecnu yactota
3HeprocucTembl Hmke ~ unm Bbiwe f2, CHI3 akTMBMpyeT NosHbIl pe3epB MOLLHOCTU. pouecc yHKLNOHU-
poBaHuA U ynpasB/ieHUs MoKasaH Ha pucyHke 11.

MpumeyaHne — CO CHI33 B COCTOAHUN OXMAAHUA AO/DKEH ObITb YCTaHOB/EH Ha 50 %, yTo no3sosnisieT CHI3
y4yacTBOBaTb Kak B AEACTBUAX MO PEryMpoBaHWio C MOBbILLEHVEM YacTOTbl, TaK WU B AECTBMSIX MO PeryIMpoBaHuIo C Mno-
HWXeHMeM YacToTbl. K.| — koadhdmumeHT koppekuum no yactote CH33, COOTBETCTBYIOLLMIA NEPBUHHOMY PEryMpOBaHNIO
4aCTOTbl, M OH JO/DKEH PEryIMpoBaTbCa B COOTBETCTBUN C hakTnyeckmm CO CHI2.

Cnoco6HocTb CH33 yyacTBOBaTh B MEPBUYHOM PeEryiMpoBaHnn 4acTtoTbl XapakTepusyeTcs:

- BESINYMHOWN aKTUBHOrO pesepBa MOLHOCTM Rp, Ha3biBAEMOrO «MepBUYHbIM Pe3epBOM», KOTOPbIA MO-
XeT ncnosibsosatscd COLY 3HeprocuctemMbl B CTOPOHY YBESIMYEHUA WM YMEHbLUIEHUSA 4acTOoThbl;

- cTparterueii ynpasfieHus, MO3BONsAKLWEA o0becneunTb 06bEM pe3epBa, KOTOPbIA AO/MKEH 6biTb Npu-
MEHeH, Korga yactota OTK/NOHSAEeTCH OT CBOEro HOMMHa/IbHOro 3HayeHus fHuAm ot ycTaHOBEHHON «MepTBOl
NnosioChbl», €c/iM TakoBast UMeeTcs;

- BPEMEHHbLIMU MapamMeTpamu 6bICTpOAEACTBUSA (4/IMTENBHOCTE BPEMEHM 3a[4EPXKW, ANNTENbHOCTb
BPEMEHM A0 NOJIHOWM akTMBauuu, Nepuoj BpeMeHu MOSHON akTuBauum).

MepBUYHbIE pe3epBbl AO/MKHbI ObITb aKTUBUPOBAHbI KaK MOXHO 6biCTpee nocne o6HapyXeHus OTK0-
HeHUs 4acToTbl OT HOMUHaNbHOro 3HadyeHus fHwWAM OT rpaHuLbl YCTAHOB/IEHHOM «MeEpPTBOW MOMIOCHI», ec/v
TakoBas uMmeeTcs, 6e3 kakoro-nn6o ynpasnstouiero curHana ot COlY aHeprocucTemsl.
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PuicyHok 11 — Mpumep cTparerm ynpasneHnss CHI3, yuacTByHOLLEN B NEPBUYHOM PEry/IMpoBaHUM YacToTbl

Mpumep onpeaeneHns pasnnyHbiX ypoBHei C3 1 NOPOroBbIX 3HAUeHWii NpeacTaBneH B Tabnvue 2 1 Ha

pucyHke 12.
Ta6nuya 2— MNpymep onpeaeneHns pasinyHbIX CTENEHEN SHEProcoaepPKaHus
YposHu C3 Onpepenexve
ca,n BepxHuin npegen C3 B HOPMaslbHOM COCTOSIHUW, NMO3BO/ISIOLLMIA 3arpy3uTb NepBUYHbI peseps Rp, nosy-
UMB €50 B TEYEHVE VHTEepBaUsia BpemMeHu t3
C3H. HwxHuiA Nnpegen CO B HOPMa/IbHOM COCTOSIHWM, MO3BONSIOLLMIA pa3rpy3nTb NEpBUYHbIA pe3epB Rp, OT-

[laB €ro B TeUeHVe VHTepBasia BpemeHn t3
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OKOH4aHve Tabnmupl 2

Ypoexu C3 OnpegeneHue
CovaKe. BepxHuii npegen C3 B HOPMasibHOM COCTOSIHUM, COOTBETCTBYHOLUMIA OrpaHMYeHnio 6esonacHocTu A/ia
CH33
AMUH. HwkHvin npegen C3 B HOPMa/IbHOM COCTOSIHWM, COOTBETCTBYIOLLIA OrpaHNYEHNI0 6E30MacHoOCTN Ay1s
CH33

Eﬁp%_,\,,aj(c_ Mopor C3, BblLLIE KOTOPOrO aKTUBMPYETCS PE3EPBHBIN PEXVM /151 YNPaBNEHUS AA/IbHENLLMM YBENIMYEHM-
€M 3HEpProcoAepXaHNs HakonuTesis

Q8e3_MMH_ Mopor C3, Hke KOTOPOro akTUBUPYETCS PE3EPBHBIN PEXVIM 4/151 YNPaB/EHVs! Aa/lbHEMLUMM YMEHbLLe-
HVIEM 3HEProcoAepPXaHVsl HaKOMUTESS!

C3

100% (777777777777 77777777777777771

NOH6APNbLKO pa3psga
Y LT m

N
MaKc. 30Ha pe3epBHOIo pexxvMa
N'-'pes.makc.
30Ha npenynpexaeHvs
(nornoweHve)
15 mvH nipu -Rp
CaB.ﬂ
30Ha HOpPMaslIbHOro COCTOSIHUS
(akTMBHOE yNpaBneHVe aHeprue)
Co,n
30Ha npeaynpexaeHvs
(oTpava)
15 mvH npu +RP
MPE3.MVH. 777,
111
N OMH
3TOMbKO 3apaga 1y
0% W LU vZv,

MpumeyaHne — 0 % un 100 % ABNAOTCA OTHOCUTENBHBLIMU Npedenamn C3, OTHOCALLMMUCA K SHEProeMKOCTY,
3ape3epBUPOBAHHON O/19 PEry/IMpoBaHMsl YacToTbl, a He abcontoTHbIMM nNpegenamn CO. C3 e [C3HN, C3BM — 30Ha
HOpPMasIbHOro CocTosHMA. C3O e [COpesMH , CIHM wim C3 e [CIBN, COpes MakC ] — 30Ha COCTOSIHWSA NpeaynpeXxaeHuns.

PurcyHok 12 — lMoporoBble 3HaYeHnst C3 1 pexumbl yHKUMOHpoBaHMsS CHI3

B npegnonoxexHun, 4to Pycta = 0 1 HUKakve gpyrve dyHKUMW, Takme Kak BTOPUYHOE perysvpoBaHue
4yacToTbl, He ByayT akTuBHbl, CH33 pommkHa 6biTb cnocobHa noaaepXuBaTb MNOJMHYHD akTuBauuilo pesepsa
aKTMBHON MOLLHOCTU MPOAO/IXUTEIbHOCTBIO He MeHee f3 (kak npaBuno — 15 MuH).

UTo6bl rapaHT/poBaTb 3anac aHepruu A8 nNepBuYHOro perympoBaHns € NOBbILWEHWEM U NOHWXKEHUEM
4acTOTbl B TEYEHME MOJIHOrO nepuoja BpPeMeHu akTvBauun B, CHO3 po/mkHa uMeTb 3HAYeHWe OTHOLLeHUs
EnVIEp > 2 3, rae EAn— poctynHas AN8 Ucnosib3oBaHUA aHeprua (B kBT ¢4 nam MBT «4) CH33, kotopas
ABNAETCA 3HeprocofepxaHnem, obecneymBaloLum BbINOMHEHUS pe3epBa NEPBUYHOrO PerynnpoBaHus.

CH33 ponkHa obecneumBatb NepBUYHOE perynMpoBaHWe 4acToTbl A0 TeX Mop, Moka 3anac aHepruu
He ucyepnaH Win He 3anofiHeH. YTobbl rapaHTMpoBaTb HENPEepLIBHOCTb PEryIMpoBaHUsA U HanMyune pesepsa
3Heprun, Heobxo4MMO akTUBHOE yrpaB/ieHne HaKoMNJeHHOW aHepruei.

[ns obecneyeHns O0QHOBPEMEHHO aKTMBHOMO ynpaBfieHWs HAKOM/IEHHOI 3Heprueil 1 pesepea nepseud-
HOr0 perynmpoBaHua MakcumasibHas MOLLHOCTb B pexume 3apsga v paspsga, COOTBETCTBEHHO PreH Makc U
PHarp makc [JomkHa 6biTb 60nee 110 % MOLLHOCTY pe3epBa NepBUYHOro perynuposaHusa Pp. Ecnn C3 Bbiwe
nopora C3pes Makc vnm HUxe C3pe3s MH (CM. pUCYHOK 12), — CH33 HaxoguTca B pe3epBHOM pexunme.
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UTtobbl He orpaHuymBaTb yyactne CH33D nepBMYHbIM Pe3epBOM MNpPU U3MEHEHWW YCTaBKU aKTUBHOW
MOLLUHOCTM CH33, MakcMManbHOe 3HavyeHMe YCTaBKM aKTMBHOW MOLLHOCTU Pyctamakc [,°/KHO ObiTb MeHee
unu paBHo PreHmakc. - Rp 1 PHarp.makc. " Rp ogHOBpEeMEHHO.

AKTVMBHOE yrnpaB/fieHne HaKoMn/eHHO! aHeprueii JO/MHKHO UMETb BO3MOXHOCTb U3MEHSTb YCTaBKy aKTuB-
Hol mowHocTM PyCra uTo6bl nogaepxmBaTb C3 B HOPMas/ibHOM COCTOSIHUM, NO3BOMAKOLWUM OTAaBaTb WU
nonyyatb Rp B TeveHune f3. 3ta C3 6yaeT umeTb BEPXHUIA 1 HWXKHWIA npegen, C3HN n C3BIM, koTopble rapaH-
TUPYIOT OoTgavy Wi nosydeHne Rp B TeyeHue t3.

CnepyeT npefycMOTpeTb BO3MOXHOCTb AUHAMUYECKOro OrpaHnYeHmna 418 pasnyHbiX BapuaHTos Pycra:

PycTa NOCTOSIHHA Ha KaX0M MHpa-CyTOYHOM PbIHOYHOM Lware (Hanpumep, 15 MUH), KOTOpPbIA OO/HKEH
N3MEHATbLCA B COOTBETCTBMU C MaKCMMasibHOl CKOPOCTbIO HapacTaHus.

3afaya coCToMT B TOM, YTOGbI PycTa nameHsinacb MeAnieHHo no cpaBHeHuto ¢ K ¢ Af— Tak, utobbl He
npoTuBOLelicTBOBaTb/HENTPaAIM30BaTb CNYXOy perynmpoBaHns 4acToTbl.

B cnyyae HenpepbiBHOTO M3MEHEHUSA YCTaBKM MOLLHOCTM CKOPOCTU ee n3MeHeHus (MBT/MUH) LOS/DKHBI
6bITb KOHUTYPUPYEMBIMU W HE AO/DKHbI NPUBOAUTL K U3MEHEHUIO C O HA MUHUMAJIbHYIO YCTaBKY MOLLHOCTU
(W1 Ha MakcMMasibHYI yCTaBKy MOLLHOCTU) MeHee yem 3a 15 MuH.

B BbIHYXJEHHOM WM B aBapuiHOM pexume 3HEeprocucTembl cnegyeT u3beratb U3MEHEHUS YyCTaBKu
aKTUBHON MOLLHOCTW, ecnn 3TO U3MEHEHME NPOTUBOPEYUT NOTPEOHOCTAMU 31EKTPOIHEPTETUYECKON CUCTEMDI
(Hanpumep, AO/MKHO ObITb 3anpeLleHo0 U3MEHATb YCTaBKy akTMBHOW MOLLHOCTU B CTOPOHY MOHWMXEHUS, ec/v
yacToTa HMXe HOMUHa/IbHOI YacToTbl fH).

Ecnu 3anac aHepruu ucyepnaH WM 3anosiHeH, WM KOTAa akTUBMPOBAH Pe3epBHbIN pexuM, nocrne BO3-
BpaTa 4yacToTbl 3HEepProcucTeMbl B HopMasibHoe cocTosiHne CH33 fomkHa BOCCTAHOBUTL CBOM 3anac aHepruu
[0 fmana3oHa CBOEro HOPMasibHOro COCTOSIHUS.

B ouanas3oHe HOpMasibHOrO COCTOSIHWUA 3HeprocofepxaHusa CHO3 gomxHa pearnpoBaTb Ha OTK/IOHEHME
4acToTbl B HOPMa/IbHOM pexume, B TO Bpems Kak B pe3epBHOM pexume CHI3 pgosmkHa pearnposaTb TO/BKO
Ha KpaTKoBpeMeHHOe OTK/I0HeHWe 4acToTbl. B TeyeHue nepuoga nepexofa U3 30Hbl HOPMasIbHOTO COCTOSAHUA
K pe3epBHOMY pexumy n HaobopoT CHO3 posixHa pearnpoBatb Ha KOMOWHALMIO HOPMasIbHOrO OTK/IOHEHUSA
4acToTbl W KPaTKOBPEMEHHOTO OTK/IOHEHUS 4acToThl.

6) BTopuuHOe perynvMpoBaHue 4acToThbl

Ecnm CH33 TpebyeTtca ocyw,ecTBNATb 0OMEH aKTUBHON MOLLHOCTbIO C 3Heprocuctemon, COLY Ha-
npaensieT B cuctemMy ynpasneHus pabotoii (CYP) CHO3 komaHAy perynmpoBaHus 4acToTbl, KOTopas TpaHc-
nupyetcsa eto ana ynpasneHusa MA3 u MM (cMm. pucyHOK 13), B pe3ynbTaTe 4yero saHeprus akkymysvpyeTcs B
MA3 nnn otgaeTcsa U3 Hee B 3HEProcUCTeMY.

CH33

PucyHok 13 — Mpumep CHI3, yuacTBytOLLE BO BTOPUYHOM PETYIMPOBAHNAN YaCTOTb!
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Mpouecc ynpaBneHus paboToil nokasaH Ha pucyHke 14.

PucyHok 14 — Mpumep cTpateruu ynpasneHnss CHI3, yyacTByHoLLE BO BTOPUYHOM PEryIMpoBaHAN YacToTbl

MpumedyaHne — C3 CHI3 B COCTOAHUM OXMAAHUSA [0/HKHA ObITb YCTaHOB/MeHa Ha 50 %, 4to no3sosiser CHI3
y4acTBOBaTb Kak B AEACTBUAX MO PEryMpOBaHMIO C MOBbLILLEHWEM YacToTbl, TaK WU B AECTBMSX MO peryIMpoBaHmIo C no-
HVKEHNEM YaCTOTbl.

5.1.5.4 MoHUTOPUHT

Mexay CHO3 1 aneKkTposHepreTMyeckom cncteMolri Heobxoaumo obecneunTb 06MeH gaHHbIMKU. Obme-
HMBaeMble JaHHble 3aBUCAT OT BaXHOCTM CH3O3 1 ee yyacTnss BO BCnoMoraTeibHbIX yCayrax v fo/IXHbl ObITb
COBMECTUMbI W COrlacoBaHbl ¢ cucteMamu Y un ceasun, ncnonbsyembiMu COLY 3/1eKTpo3HEepreTMyeckon cu-
CTEeMbI C pas/iMyHbIMU CyObEKTaMMU.
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Ecnn CH33 ucnonb3yeTtcs A8 peryinpoBaHUs 4acToTbl 3HEProcucTeMbl, OHa Aos/kHa paboTtaTb a.-
TomMaTtudeckn nnm nog Y COLY B COOTBETCTBMM C LefieBbIMM 3ajayaMu B cueHapuun. Pabodyee cocCTosiHME
CH33 cnepyeT KOHTPOMIMPOBaTh 419 NPOBEPKM KOPPEKTHOCTM 06paboTkm curHanos Y n usmepexHns CHI3.

MHdopmaLma 0 HanpsbKeHUW, Toke, akTMBHOW MOLLHOCTW, peakTUBHOW MOLLHOCTU, CTEeNeHu 3Heproco-
AepXaHns, aBapuiiHOl curHanmsaumm n HencnpaBHocTu MAD CHI3 posmkHa KOHTponupoBaTbes. [OM0oaHK-
TeNbHO criefyeT oTcrexmBaTb UHhopMaunio 06 aBapuiiHbIX CUrHasax gpyroro 06opyaoBaHus, paboTtaroLwero
COBMECTHO co CH33.

5.2 BbICTpOoe perynmpoBaHne 4acToTbl

5.2.1 TlMpwumeHeHne CH33

5.2.1.1 ®yHKUMOHasbHOe Ha3HayeHne CH33

CH33 pgomkHa akTUBHO MogAepXmBatb 4acToTy CeTu 3a cyeT ObICTPOro paspsaga win 3apsaga (Hanpu-
mMep, B TedyeHne 100 mc). BoicTpoe perynupoBaHue 4dactotbl (BPY) ¢ nomowsbto CH33 npegHasHayeHo gnis
NpubAMXeHNa npouecca MHEePLMOHHON nepefadvn KMHEeTUYECKO 3Heprum TpaguLMOHHbIX reHepaTopoB K 6a-
30BOV CKOPOCTW U3MEHEeHWs 4acToTbl. Lienb cOCTOMT B TOM, YTOObl CHU3UTb CKOPOCTb WU3MEHEHWS 4acToTbl
3HEeprocucTeMbl BO BPEMS BHE3aMHbIX 0TKA30B, YMEHbLUUTbL aMNANTYAY NepexoAHol pa3HOCTM 4acToT, yBesnu-
YnUTb AemMndmpoBaHMe U NOBbICUTb CTAOWUIbHOCTL 3HEPrOCUCTEMBI.

[ns BbinonHeHWs 3aToli yHKUMM HeobxoauMma 6bICTpas akTMBauMs U CKOPOCTb HapacTaHus. Kpome
TOro, BaXHa BenMynHa 06MeHUBaeMO aKTUBHON MOLLHOCTU (BbICOKas yAenbHast MOLLHOCTb).

Tak kak BPY peanusyetca B TeyeHue KOPOTKOro nepuofa BpeMeHW ([0 NOSHOro nepexofa K nepsuy-
HOMY perysinpoBaHunio), KOJIMYECTBO 3HEPTMN HE MMEET NPUOPUTETHONO 3HavyeHusA. MakcumasibHas akTuBHas
MOLLIHOCTb Kak npasusio TpebyeTcs B TeyeHue meHee 15 MUH.

5.2.1.2 TpeboBaHus, CBA3aHHbIE C BbINOJHAEMbIMU PYHKLMAMN

B HOpMasibHOM pexume paboTbl 3HEProCUCTEMbI ee yacToTa cTabunmnsnpoBaHa n HaxoauTca 6U3KO K
HOMWHasbHON yacToTe (Hanpumep, 50 My). Ecnu MOLWHOCTL reHepalmm npeBbillaeT MOLWHOCTb Harpysku, Ya-
CcTOTa CceTn yBenunuusaeTca. Ecnn MOLHOCTL reHepauuy MeHblle MOLLHOCTU Harpysku, yactota CeTh yMeHb-
waetca. CHO3 MoOxeT yyacTBOBaTb B pery/MpoBaHuy 4acToThl 3a cHeT o6MeHa MOLLHOCTbI0 C 9HEeprocucre-
MO Npu paspsage v 3apsae Haxogsulelica B ee coctaBe MAD.

Mpumep YacTOTHOW xapaktepucTuku ¢ BPY, KoTopasa BKIO4YaeT nepBoe KosnebaHue 4acToTbl, NokasaH
Ha pucyHke 15.

ey, NJLMH. "xaned. yer. Bpewms, ¢
(‘rn.vakc.)

PucyHok 15 — lMprMep YacTOTHOM XapaKTepUCTUKW C BbICTPbIM Pery/IMpoBaHNEM HYacToTbl

OCHOBHbIMX NapameTpamu, OnuCbIBaKLWMMN NEPBOE KOSie6aHne 4acToTbl, SAB/AIOTCS:
- fQ yvactota g0 BO3MYyLLEHUS;

" YnMmH (Y1Makc): ro6asibHbli MUHUMYM/MaKCUMyM 4acToThbl;

- f : ycTaHOBMBLUEECS 3HAYEHME YaCTOTbl NOC/NE BO3MYLLEHUS;

- fKoneb : yacToTa, Ha KOTOpOli 3akaH4MBaeTCs nepBoe KosebaHue 4acToThl;

- fHe4: Hauyano nepsBoro konebaHusa 4acToTbl NOC/E BO3MYLLEHUS;
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" nwH (Ynmakc)' BPemsA. korga dactota focTuraeT Hambosbllero aKkcTpeMasibHoro 3HaveHus frm v
rn.makc.)’

- tyCT: Bpems, Korga yactoTa AOCTUraeT yCTaHOBMBLUErocs cocTtosHusA fycT,;

- fkoneb : KOHel, NepBOro KonebaHs 4acToTbl;

CWY010: ckopoCTb M3MEHEHNST YacToTbl 3a Bpemsi nepsBbix 10 % fmmmH (fm makc);
CWY060: ckopoCTb M3MeEHEHNST YacToTbl 3a Bpems oT 20 % o 80 % fm mH (fm makc);

- CWY100: ckopoCTb M3MEHEHNS YacToTbl 3a Bpems 71 MH (£ Make ).

DHEeprocncTeMbl € BbICOKOW MOCTOSAHHOW MHEPLMM UMelT 6051ee MeaneHHY0 ANHaMUKY U3MEHEHUs Ya-
CTOTbI C BbICOKMM AeMNhUPOBaHNEM, YTO NPUBOANT K NEPEXOAHbIM NpoL,eccaM HWU3KOM YacToTbl. Mpy 60MbLLUONA
Jone yyacTuss BeTporeHepaTopoB 1 DOTO3NEKTPUYECKUX CUCTEM UHEPLMA 3HEPrOCUCTEMbI YMEHbLUAEeTCH, YTO
BbI3blBaeT BO3pacTaHue BAVAHUS gucbanaHca reHepaumm U Harpyskm Ha CHUXEeHUe CTabunbHOCTN 3Heprocu-
cTembl. [1na BpallaloWwmXca 3/1eKTPUYECKNX MalnH Hanbosnee KPUTUYECKUM WHTEPBAsSIOM BPEMEHU ABMSAIOTCA
nepsble CeKyHAbl, TO €CTb YacToTa NnepBoro kosiebaHusa. 34ecb CKOPOCTb M3MeHeHua yacTtoTel (CUY) camas
BblCOKas. Yepes HeCKOMbKO CeKyH[, akTVBUPYETCS NEepBUYHbIA OTKIUK CUHXPOHHbIX FeHepaTopoB, M YactoTa
cTtabunimsnpyeTcs.

Ha pucyHke 16 npuBefeHbl BpeMeHHble XapakTepucTukn obsacteil NepBUYHOIO Y BTOPUYHOIO perynu-
poBaHUA 4YacToThbl, XapakTepHble A/ paboTbl 3HeprocMcTeM. BaxHOW xapakTepucTUKOW SABNSeTCA WHepuu-
OHHbI/ OTK/IMK, NOKa3aHHbIA Ha pucyHKe 17, — nepuog BpeMeHW, Noka NepBUYHbIA pe3epB perynupoBaHus
4yacTOTbl He 3apaboTaeT Ha MOJIHY MOLLHOCTb. VIHEPLMOHHbIA OTK/IMK HE MOMHOCTLIO 3KBMBaNieHTeH BPY, Tak
Kak M3MepeHue 4acTtoTbl MMeeT OnpefefieHHYI0 BPEMEHHYI0 3aepXKy, a ANNTENbHOCTb 3afepXKn pasHas
ONS pasHbIX 3HeprocucTeM. 3TOT Nepuos BpeMEeHU, Kak NpaBuio, COCTaBASET HECKONbKO CekyHA. OCHOBHble
3apaun bPUY:

a) yBenunuyeHue 4yToObl M36EeXaTb NOTEPU Harpyskn (MNPY MOHUXEHWUU 4ACTOTbl) U YMEHbLIEHUE
fm makc, 4To6bl n36exaTb OTKIUYEHUA reHepaumm (NpU NOBbIWEHWUW YaCTOThbl);

6) ymeHblleHne CUY, 4Tobbl M36exaTb OTK/IUYEHUS TEHEPUPYIOLWMX YCTPOWCTB B Mepuog BpPeMeHU
Mexay coObITueEM BO3MYLLEHUA U NEPBUYHLIM PerysiMpoBaHueM YacToThbl.

OCHOBHbIMU BpeMEHHbIMW NnapameTpamMu, onucbiBaloWwmumm npouecc bBPY, asnatoTtcs:

- t0— Bpems, Korga yactoTa HauMHaeT nagjatb;

- f1— Bpewms, BK/lOYas BPeEMS M3MEPEHMS 4acTOTbl U BPEMS peakuun Ha CKauvok;

- 12— Bpema Hayana MNPY;

- t3— Bpemsa okoH4yaHua BPY.

BPY MOXeT 6bITb AOCTUITHYTO Kak onupaschb Ha 3HadeHue /"ansa sbluncnenus P(f) (6onee 6bICTpbIM cno-
cobom, yem MPY), Tak n/mnm ncnonslosaHmem CUY gnsa sblumcnexdms P(CUY).

5.2.2 YcnoBusa n tpeboBaHuna ansa npucoeanHeHusa CH33 K aHeprocucteme

MpumeHsioT 4.2.

MoLuHocTb

BPY — 6bicTpoe perynvpoBaHue YacToTbl; MNPY — nepsBryHOe perynmpoBaHmne 4actoTbl; BPY — BTOpUYHOE perynmpoBaHve YacToTbl

PuicyHok 16 — Mprvep pabounx o6/1acTeit pasHbIX TUMOB PEry/IMPOBaHNs YacToTbl
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Yactora, My

PucyHok 17 — lMpumep rpadmika 3aBUCUMOCTM YaCTOThbl M BbIXOAHON MOLLHOCTM CH33 oT BpeMeHu

5.2.3 KoHcTpynpoBaHue CH3I3

5.2.3.1 Apxutektypa CH33

ApXUTEKTYpPY M KOMNOoHeHTbl CH33, onpeaeneHHble B 4.3.2, Takke UCMONbL3YIOT K NpUMeHeHuam BPY.
JononHutensHble TpeboBaHUA NPUBEAEHbI HUXE.

CH33 gnsa npumeHeHnin BPY mMoxeT 6biTb YyCTaHOBNEHa BMecTe ¢ BND (dpoToanekTprnyeckas cuctema,

BeTporeHepatop u T. 4.). Mpumep koHdurypaunn CHI3J, paboTatowiein coBMecTHO ¢ B3, nokasaH Ha pu-
CyHKe 18.

5.2.3.2 Tpe6oBaHusa k nogcuctremam CH33
MpumensoT 4.3.3.

5.2.3.3 WHTerpayuss CH33 ¢ aHeprocuctemoii
MpumensoT 4.3.4.
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PucyHok 18 — lMpumep koHdmrypauum CH33 ana npumeHeHns BPY npy ncnons3osanin BAS

5.2.3.4 ®yHKUMOHUpOBaHWe u ynpassieHne CH33

BPY — 370 KOMBMHauuUA anroputmMoB ynpasneHus CH33 v cnioBoil 3NEKTPOHUKK, KOTopasi UMUTUpPYeT
WMHEepUMIO TPaguLMOHHOI 3HEProCUCTEMbI C YCTAHOB/IEHHON MOCTOSHHOW MHepUMW. BupTyanbHbIA KOHTPOb
WHEPLMM — pacnpoCcTPaHeHHbli anropuTm ucnonb3oBaHns CHO3 ansa BPUY. Kak Tonbko CUY BbIXOAMT 3a
npegenbl «MepTBO Nnonockl», CH3D HaunHaeT MoAenMpoBaTb BUPTYasibHbl OTKANK UHEPLUM TPaAULMOHHO-
ro reHepartopa B COOTBETCTBUM CO CTENEHbIO M3MeHeHUs 4actoTbl Win CUY, 4yTo6bl YMEHLLWUTL U3MEHEHNS
4acTOTbl M aMNIMTYAYy NEepPexofHO/ pPas3HOCTM Y4acTOT BO BPeEMsSl BHE3AMHOr0 HapylleHUsi CTaTU4ecKoi ycToi-
YMBOCTM, Kak NoKasaHo Ha pucyHke 19.

dopmyna pacyeTta BUPTYasIbHOr0 MHEPUUOHHOrIO yrnpasseHna CHI3:

dft/6t < RMm wnu dft/df > RMBKC 2
]i’ *MUH. < d/t/d” < Amakc.

roe AP B(0 — akTMBHas BbIXOA4HAsA MOLHOCTb B MOMEHT BpemeHu f;
KT B— KoathhunymeHT BUpTYyanibHON MHepLuK;
dfj/df — CWY B MOMEHT BpemeHH t;
AMMH — HWKHWIA npefen «MepTBOW MOMOCkI» PerynpoBaHns 4actoTbl;
AMBKC — BepxHWil npefen «MepTBOW MOMOCHI» PerynpoBaHus 4acToTbl.
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- BHE3arHoe CHIDKEHWE Harpyskv;
- BHE3ANHOE MOBbILLEHNE Harpy3KL;

--------- BEPXHUWIA NPeaen «MepTBOli NMoMochh»;

--------- HKHWA NMpeaen «MepTBOIA MoSockb»

[JjoH — OTK/IOHeHMe YI/oBoiA YacToTbl reHeparopa; LuvH O— oTKMIoHEeHWe YI/I0BOli HacTOTbI FeHepaTopa B YCTAHOBMBLLEMCS COCTOSIHUN;
I'VH — NOCTOsIHHAsA MHEPLWMK; KA — KO3dhhMLMEHT AEMNKMPOBaHMS

PuicyHok 19 — KpuBasi OTK/OHEHMS YaCTOTbl, XapakTepHas Ansl TPaAULMOHHBIX reHepaTopoB
Ha OCHOBE BPALLAOLLYIXCS MaLLUUH

Kak npaBuno, Ans perynnMpoBaHus peanusyroT KpPUBYK, aHanornyHyro CUX, HO B KOTOpOIi MO Ocu X
BMECTO 4acToTbl npusegeHa CUU.

[JonyckaloTca v gpyrve mMetofbl peryivpoBaHus:

a) nogava akTMBHOW MOLLHOCTU MPOMOPLUOHANBHO M3MEPEHHOMY OTK/IOHEHMIO YacToTbl (Mponopumo-
Ha/lbHOe perysimpoBaHue);

6) nogayva NOCTOSAHHOIO KOIMYECTBA aKTMBHOW MOLLHOCTW MpWU OOCTMXXEHWUW 3HAYEHWUS 4acTOThbl, ycTa-
HOBJ/IEHHOIO Kak Touyka 3anycka (CTyneHyaTtoe perynupoBaHue);

B) BBOJ, aKTWUBHOW MOLLHOCTM MNPONOpUMOHasIbHO BbluncneHHoit CUY (gudpdpepeHuymnanbHoe perynm-
poBaHue);

) nogaya NOCTOSHHOTO KOIMYECTBA aKTMBHOM MOLLHOCTU NPU AOCTWXKEHUW NpeAyCTaHOBIEHHOTO 3Ha-
yeHusa CUY (cTyneHyaToe perysimpoBaHue);

[4) KOHTpPO/IMpyeMOe CHWXEHWe Harpys3kM nponopuuoOHasibHO U3MEpPEeHHOMY OTK/IOHEHUIO 4acTOTbl WK
CWY (nponopuunoHansHoe unu anddepeHunanbHoe perynmpoBaHue);

€) KOHTPONIMPYEMOE CHWXEHME MOCTOSIHHON BE/IMYMHbI Harpy3ku Ha npeaycTaHOB/IEHHON yYacToTe unu
npu goctmwkeHnn CUY (ctyneHuyaToe perynivpoBaHue).

5.2.3.5 KOMMYHUKaLMOHHbIA nHTepdelic

MpumeHsatoT 4.3.8.

5.2.4 PacuyeTt sHepreTnyeckux napameTpoB U pe3ynbTupyrolive nokasatenn CH33

5.2.4.1 Pacuet aHepreTnyecknx napametpos CH33

a) lNpouecc pacyeTta aHepreTnyeckux napameTpos CH33

O6wuin npouecc pacyeTa aHepreTnyeckmx napameTpos CHO3 gna BPY nokasaH Ha pucyHke 20.



FOCT P 58092.3.2—2023

PvcyHok 20 — lMprmep npouecca pacyeTa aHepreTnyeckmx napametpos CHI3 gna BPY

MpumeyaHne — B npumepe Ha pucyHke 20 UCMOMb3YHOT NpefBapuTeNibHble CBEAEHUS O LiENEBO aHeprocu-
cTeMe, a UMEHHO: BennUMHy 3HeprocucTembl (S3C), MHEPLWO aHeprocucTeMbl (H3C) 1 YaCTOTHYIO XapakTepuCTVKy MOLL-
HocTu (/3c). Monb3oBaTesb AOMKEH BbIOpaTh LeneBoii agncbanaHc mMowHocTh (AP), Ha KOTOpbI 6yaeT paccumtaHa CHI2.

6) TpeboBaHMA K pacyeTy aHepreTMyecknx napameTpoB

BxogHble fgaHHble 18 npoektupoBaHna CHIO3 fo/kHbI BKIOYaTbL Criefyiollee:

- XapaKTepUCTUKMN SHEProcUCTeMbl Ha OCHOBHOI TMCH;

- LeneBol hyHKLMOHAN: peryanpoBaHne 4actoTbl;

- onpepeneHue Tpebyembix PCH33 unn ~cH33 1 cooTBeTcTBYIollel annutensHoCT THI3, a Takke Tpe-
60BaHWIN K ynpaB/EHNIO CUCTEMOIA.

5.2.4.2 XapakTepuctuku n orpaHnyeHna CH3I3

MpumeHsioT 4.4.3.

5.2.5 Cpok cnyx6bl CH33

5.2.5.1 YcraHoBka CH33

MpumeHsoT 4.5.2.

5.2.5.2 OueHka pabounx xapaktepuctnk CH33

MpumeHstoT 4.5.3.

5.2.5.3 ®yHKUMOHMpPOBaHME 1 ynpaBneHne CH33

BPY CH33 nossonfdeT ynpaBniaTb AMHAMUYECKAM MPOLLECCOM WU3MEHEHUA 4acToTbl. [Mpu BHe3anHom
N3MEeHeHNV Harpy3km COOTBETCTBYIOLLEe UHEPLIMOHHOE 3BEHO rapaHTupyeT, 4To CHO3 HenpepbIiBHO 1 6LICTPO
oTAAaeT aKTUBHYIK MOLLHOCTb B CETb, 3aCTaBMAA 4YacTOTy Me/IEHHO NepexoinTb K HOBOMY 3HAUYEHUIO YCTONYM-
BOIO COCTOAHUA. MNpouecc paboTbl 1 ynpas/ieHUs MnokasaH Ha puUcyHke 21.
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MpumeyaHne — C3 CH3O3 B COCTOSHMM OXMAAHUA AO/DKHA ObiTb YCTaHOB/EHA Ha 50 %, yTO Mo3BoNseT
CH33 yyacTBOBaThb Kak B AEWCTBUSX MO PEryIMPOBaHMIO C MOBLILLEHWEM YaCTOTbI, TaK U B AEACTBUAX MO PEryMpoBaHmio
C MOHWXEHMEM YaCTOTbI.

PucyHok 21 — lMpumep cTpatervy ynpasneHnss CH33, yyactsytoLleil B BPY

5.2.5.4 MOHUTOPUHT
MpumeHsaT 5.1.5.4.

6 PerynupoBaHue HanpsXXeHUs IHEProCcUCTEMbI/31EKTPUYECKO ceTu

6.1 MpumeHeHne CH33

6.1.1 ®PyHKUMOHaNbHOe Ha3HayeHne CHI3

B aneKkTpoaHepreTMyeckon cucteme/aneKkTpuyeckor cetM HeobXxoAMMO NOAAEPXMBATb HanpshkeHue B
yCTaHOBNEHHbIX Npegenax. Ansa ctabunbHoi paboTbl ANS KOMMNeHcauun aeKToB peakTUBHOW MOLLHOCTM
HeobX0ANMbl Pecypcbl peryimpoBaHusa HanpsxkeHus. B HeKoTopbIx 0CO6bIX criydyasx [Hanpumep, A8 npenoT-
BpalleHUs nafeHusl HamnpskeHWst Nocne aBapuiiHOro BO3MYLLEHWUSI C OTK/TIOYEHMEM OJHOI0 CETEBOr0 3/1EMEH-
Ta (Tak HasbiBaeMblii kputepuii «N-1»)] TpebyeTca Kak peakTMBHAA, Tak U aKTUBHAA MOLLHOCTb.
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TpaguunoHHbIE UCTOYHMKU BbIPabOTKM pPeakTUBHOW MOLLHOCTU MOryT 6bITb 3aMeHeHbl CH33, paboTa-
IOWMMK NOA LeHTpannM3oBaHHbIM MM pacnpegeneHHbiM ynpasnerdvem. MM CH33, ncnonb3yemoi ansa pe-
ryIMpoBaHns HanpskeHus, Ao/hkHa ObiTb cnocobHa pabotatb Npu nepemMeHHOM KoaruneHTe MOLLHOCTH.
3Ta BO3MOXHOCTb AOCTYNHa BO Bcex M3, ucnonb3yembix B cOBpeMeHHbix CH33. PerynnpoBaHue Hanpsxe-
HMA 3M1EKTPOCETU Kak NpaBu/i0 UCNOb3yeTCA Kak COnyTCTBYOLWAa (MYHKUUSA, a He Kak OTAesbHbI cueHapwii
npuMmeHeHus. MnaHbl perynvpoBaHus HanpsXXeHUs 3/71eKTPOCEeTU MOryT BapbMpoBaTbCA W A8 LOCTUXEHUA
perynmpoBaHua HanpshkeHus BKO4YaTb B cebs ynpaBneHue peakTUBHOW U akKTUBHOW MOLLHOCTbIO.

6.1.2 Tpeb6oBaHusA, CBA3aHHbIE C BbINOJIHAEMbIMU (PYHKUNAMMN

UTo6bl AO/MKHLIM 0Bpa3om obecneumBaTb (DYHKLMOHANIbHOCTL A8 NPUMEHEHUA perysimpoBaHnsa Ha-
NPSXXEHUSA K MCMOSIb3yeMOMY 060pyA0BaHU0, AO/DKHbI ObiThb yCTaHOBMEHbI TpeboBaHMA NO cAeywwym na-
pameTtpam.

a) OTK/IOHEeHMEe HanpsXeHus

OTk/oHeHne HanpshkeHus AU% — 3TO OTHOLLEHWe pasHuLUbl MexAay HanpskeHuem 1UTncH, u3mMepeH-
HbiM Ha TICH, n HOMUHaNbLHbLIM HanpsxeHnem aHeprocucTemsl UH

AU% = ~tncH -UH .00 d0 3)
WH

6) ANUTeNbHOCTb BPEMEHU OTK/IMKA PeakTUBHOM MOLLHOCTU

ONMTenbHOCTb BPEMEHW OTK/IMKA PeaKTUBHOW MOLLHOCTU — 3TO MHTEpBas1 BPEMEHU oTkIMka CHIS npu
0TBETE HA CUTHA/ KOMaHAbl Ha W3MEHeHWe pPeakTUBHON MOLHOCTW. 3a 3TO BPeMsi HaxoAsllasics B pexumve
oxugaHna CH33 gomkHa JOCTUTHYTb MOMMOLWEHNUS WK Bblaaun 98 % HOPMUPOBaHHOW PEeakTUBHO MOLLHO-
CTW OT HAYa/IbHOTO 3HAYEHWsT PeakKTUBHOM MOLLHOCTU, MOSyYEHHOI NpY HayasibHbIX U3MEPEHUSX.

B) CKOpPOCTb HapacTaHusi peakTUBHON MOLLHOCTH

CKOpOCTb HapacTaHusl peakTUBHON MOLHOCTM — 3TO CKOPOCTb M3MEHEHUSI peakTUBHOW MOLLHOCTU, MNo-
rnowaemoii unu Bolgasaemoii CH33, BblpaXeHHas Kak NMpPOLEHTHOe M3MeHeHWe HOPMUPOBAHHON peakTUB-
HOI MOLLLHOCTW C TEeYEHMEM BPEMEHU (MPOLEHTLI B CEKYHAY).

6.2 YcnoeBus n TpeboBaHuA A9 npucoefnHeHns CH33 K aHeprocucteme/anekTpnyeckom cetu

MpumeHsioT 4.2.

6.3 KoHcTpyumpoBaHne CH33

6.3.1 Apxutektypa CH33

ApPXMTEKTYPY U KOMMNOHEeHTbl CH33, onpefeneHHble B4.3.2, Takke NCNOb3YIOT K MPUMEHEHNAM perysnu-
poBaHus HanpsxeHus ceTu. JonosnHuTesibHble TpeboBaHnA npueefeHbl HKe. YTobbl obecneunTtb ahdekTms-
HOCTb NPUMEHEHUS perynnpoBaHnsa HanpsbkeHusa cetn, CH33 pgosmkHa OblTb YCTAHOB/IEHA B COMPSXKEHUU C
ceTblo. Mpumep apxutekTypbl CHO3 Ana perynvpoBaHusa HanpsXXeHus ceTu rnokasaH Ha pucyHke 22. Cucte-
Ma KOHTPO/A HanpshkeHWs OTBevaeT 3a umepeHwe HanpsbkeHus, CYP aHanusnpyloT uHopmaunio o Hanps-
XEeHUUW, a 3aTeM OTNPaBAAIT CUTHa PeryiMpoBaHns HanpsKeHns nogcucreme ynpassieHus.

6.3.2 TpeboBaHua kK nogcmuctemam CH33

MpumensoT 4.3.3.

6.3.3 VHTerpaymna CH33 c aHeprocuctemoii

MpumeHsoT 4.3.4.

6.3.4 ®yHKUMOHNpPOBaHMe 1 ynpasnaeHne CH33

MpumeHeHne CH33 ana perynnpoBaHusa HamnpsXXeHus ceTu 3akivaeTcs B NOrAoweHnn 13 aHeprocu-
CTEeMbI/3NEKTPOCeTN peakTVBHOM MOLLHOCTM WM oTAaun ee o6paTHO. Kak nokasaHo Ha pucyHke 23, MmetoTcs
yeTblpe TOYKM, 0603HayYeHHble oT U1l o U4. KycouHo-nnHeHas kpvBas OyAeT BKAOYaTb ANS KaXKAO0N TOUKM
HanpshkeHne, ykasaHHOe B NPOLEHTax OT YyCTaBKM OMOPHOro HamnpshxeHus, (WCTo, 1 xenaemblii YpOBEHb peak-
TMBHOW MOLLHOCTU, yKa3aHHbI B NPOLLEeHTax OT AOCTYMHOW peakTUBHOW MOLLHOCTMU.

Mo onpegeneHuto npeanonaraeTcs, YTO Xenaemblii YypoBEeHb PeakTUBHON MOLLHOCTU AO/DKEH OcTaBaTb-
CSl MOCTOSIHHBIM A1 HANPSHKEHUA Huxe (71 (Hampumep, Ha ypoBHe Q.,) U Bbille TOUYKU HAMBbLICLLErO Hampsxe-
HMS1 Ha Q4. Kak nokasaHo, nepeasi TOUka B KOHUIypauuy perysimpoBaHnst HanpshkKeHWs A0/DKHA 6blTb TOUKOW
CaMOro HU3KOr0 HanpsHKeHWsl, a NOC/efHNAss — TOYKOM CaMOro BbICOKOTO HanpshKeHUs.

[nsa nornoweHna 1 otgaunm peakTuBHOW MowHocT CH33, ucnonb3lyemas ons peryivpoBaHus Hanps-
XeHus, Ao/MKHa 6bITb CNOCO6HA paboTatb NpyM NEpPeMEeHHOM Ko3hnumeHTe MOLLHOCTH.
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PucyHok 22 — TMpymep apxutekTypbl CH33 cuCTeMbI perynMpoBaHns HanpshkKeHns 3HeprocCTeMbI/3NEeKTPOCETH

MpumeuyaHne — Ha pucyHKe «MepTBasi Mosioca» MOXET ObiTb HACTpavBaeMoli 1 Mo YMOMUYaHUIO paBHa Hysio
(U2 =U3).
PucyHok 23 — Mpumep rpadivka perysivpoBaHns HanpshKeHNs! PEaKTUBHOWM MOLLIHOCTbIO
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6.3.5 KOMMYHMKaLMOHHbI nHTEpgeiic
MpumeHsoT 4.3.8.

6.4 PacuyeT aHepreTMYyeckux napameTpoB U pesynbTupylolne nokasarenm CH339

6.4.1 PacueT aHepreTuyecknx napametpos CH33

a) lNpouecc pacyeTta aHepreTmyeckux napametpos CH33

O6LwWmin npouecc onpeAeneHnss 3HEeProeMKoCcT 1M MoWHOCTM CHI3 ans peryimpoBaHus HanpshKeHus
nokasaH Ha pucyHke 24.

PucyHok 24 — TMpumep npouecca pacyeta sHepreTuyeckmx napametpos CH33 ana perynvpoBaHus HanpseHus

6) TpeboBaHWsa K pacyeTy aHepreTMyeckux napameTpos

Mpu BbINOMIHEHUM MpoOLlecca pacyeTa aHepretTnyecknx napametTpos CHI3 f0O/KHbI OblTb COG/MOAEHbI
TpeboBaHWA M0 yUYeTy CriefyroLWmnx napaMmeTpos:

- BO3MOXHOCTE Mo mowHoctn n 3C CHIJ;

- pasnuuHbIX CTpaTernii ynpasneHus;
cpoka cnyx6bl MA3, 3apAfHO-paspsAfHbIX XapakTepuCTUK, ONTUMasibHbIX WHTEpPBasOB 3apsfa-pas-
paga n 3KOHOMMYECKNX BOMNPOCOB;
N3MEHEHNIA XapaKkTepUCTUK HanPsHXXeHUs1 3/1eKTPOCETHU, BbISB/IEHHbIX 38 BPeMs npeaplayLiein akcnnya-
Tauum, 1 Ce30HHOW pasHuLpbl NPonnsa Harpysku.

6.4.2 XapaKTepucTukm u orpaHmyeHna CH33

MpumeHsoT 4.4.3.

6.5 Cpok cnyx6bl CH33

6.5.1 YctaHoBka CH33
MpumeHsoT 4.5.2.
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6.5.2 OueHka pabo4vmx xapakrepnctnk CH3I3

MpumensaioT 4.5.3.

6.5.3 PyHKUMOHUpOBaHWe u ynpasneHne CH33

3apadeii CH33 B pexxume perynnpoBaHUs HanpshkKeHus SABNSETCA yrpaBfeHue HarnpshkeHnem B aHep-
rocucteme. Ecnim aHeprocmctema He MOXeT obecneunTb CTabunbHOe HanpshkeHue, A1 ypaBHOBELIMBaHUA
peakTMBHOM MOLLHOCTU AOJ/DKHO 3amnyckaTbCs ynpaB/ieHNe peakTUBHOI MOLHOCTb0 CH33, koTopas B CBOM
oyepefb KOCBEHHO perynupyeT HanpshkeHue aHeprocucTembl U CNoco6CTBYET BOCCTAHOB/IEHUIO HaNPshXeHus
[0 AonycTMMoro guanasoHa. Korga HanpshkeHue B 3HeprocucTteme BepHETCH B YCTAaHOBJIEHHbIV AManasoH,
CH33 pos/mkHa aBTOMaTUUYECKU BbIATW U3 pexXnma perysimpoBaHus HanpshXeHus anekTpuyeckoli cetn. Perynu-
poBaHue HanpsKeHUs 3NeKTPUYEeCKol CeTn Takke CBA3AHO C aKTMBHON MOLLHOCTbIO 1 C3.

6.5.4 MOHUTOPUHT

CnepyeT KOHTPONMPOBATHL CleaytoLe napameTpsbl:

- CUrHanM3aumio HencnpaBHOCTU 0BOPYAOBaHUS;

- CUrHanbl COCTOSHMA 060pyaoBaHWA (Hanpumep, COCTOSHME pasMmblkaTeneil n BblkaYaTenei:
Bkn./Bbikn.);

- paboune TemnepaTtypsbl;

- napamMmeTpbl KpMBOI OTK/IMKA BbIXOAHOW PeaKkTUBHOW MOLLHOCTW OT HanpshXeHus.

Ona onpegeneHus BO3MOXHOCTM CHO3D (OYHKUMOHA/IBHO BbIMOHATE PEry/iMpoBaHve HanpshXXeHus
3N1eKTpoceTn HeobXxoAMMO paccMOTpeHue criefyrLWmnx napaMmeTpos:

- U— HanpsxeHune BoO Bpemsa paboTbl CHIJ;

- P — akTuBHasA MowHOCTb, norsowaemas/sbljaBaemas Bo Bpems 3apsapga/paspaga CH33, 3a Bblue-
TOM MOLLHOCTW, HEeo6XxoAMMOl ANs NOAAEPXKA ee BCNoMoraTe/ibHbIX NOACUCTEM;

- Q — peakTMBHas MOLLHOCTb, Morsowaemas/sbljaBaemas BO BpeMs 3apsga/paspaga CHI3, 3a Bbl-
4eTOM pPeaKTMBHOI MOLLHOCTW, CBA3AHHOW C ee BCMOMOraTesibHbIMU nogcucreMamu;

- I'— peakTVBHbI TOK, HaxoAsAWMACA nog NpsiMbiM ynpaeneHvem M3, ycTaHaBAMBalLen orpaHu-
YeHNs Mo TOKy, ABASAILWMECH peakTUBHbIM aHasfioroM OrpaHUYeHUin No TOKYy B TpakTe akTMBHOW MOLLHOCTH,
M KOTOPbI NpefHa3HayeH ANns npefocTaBfeHns npuoputeTa KoMaHgam ynpaBfieHus akTUBHOV MOLLHOCTbIO
UM KOMaH4am yrnpaBfieHUs PeaKTUBHOW MOLLHOCTbIO.

7 HnBenupoBaHuMe npoBanoB HanpsxkeHna (P(U))

7.1 TpumeHeHue CH33

7.1.1 ®yHKUMOHaNbHOe Ha3HayeHne CHI3

CobbITMe npoBana HanpsxeHus onpefenseTcsa Kak ogHa u3 npobnem K3, korga cpefHeksagpaTuyHoe
3HayeHne nepemMeHHOro HanpshkeHus, HOpMUPOBaHHOE Ha eavHuly, nagaet Huxe 0,9 u nosbiwaeTca Ha 0,01
B TeueHne oT 0,5 uyukna go 1 muH. MNpegoctaBneHWe akTUBHOMW MOLLHOCTU ANS HUBENMPOBAHUSA npoBana
HanpsHXeHUs TMNMYHO ANs cucteMbl CH33, MOAKMNIOYEHHON K pacnpefenuTeslbHbIM 3/1IeKTPUYECKMM CETSIM.
Ha pucyHke 25 nokasaH npumep nposana HanpshkeHus B cootseTcTBum ¢ TOCT 30804.4.11—2013.

PucyHok 25 — TMpumep nposaia HanpskeHns

MpoBasibl HaNPSXXEHUS MOTryT CU/IbHO NOB/WATL Ha MOTpebuTenell anekTpuyeckon aHeprum c tpebo-
BaHMSAMWN BbICOKOW HaZEXHOCTU 3/1eKTpocHabxeHnss. CHOD fo/mkKHbl YCTPaHATb MPOBasl HanpshHKeHus nyTem
nofjayv akTMBHOW/peakTUBHON MOLLHOCTM Ha CPOK A0 1 MUH.

Mpn npumeHeHnn CHI3 Ana HUBENMPOBaHUA NPOBA/IOB HAMPSHXXEHNS He TpebyeTcs, 4Tobbl CHO3 obe-
crneynBana notpebuTenein fOCTaTOUYHbIM KOSIMYECTBOM 3Hepruun. MNMockonbKy coObITUE MpoBana HamnpskeHus
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CBSI3aHO C HEO6XOAMMOCTbIO NpoBefeHns paspsga, 4tobbl CHO3 Morna obecneuvBaTb MUKOBYH) MOLLHOCTb
Ha HWKHEM npejene ocTaBLUEerocsa 3anaca aHepruy, HadasibHasa haktnyeckasa aHeprua CH33 poskHa ObiTb
6onee C3Ipe3 MVH.

7.1.2 TpeboBaHus, cBA3aHHble C BbINOJ/IHAEMbIMU DYHKLUAMUN

UT06bI AO/MKHBIM 06pa3oM obecneumBaTb DYHKLMOHANLHOCTb A1A NPUMEHEHUSA HUBENIMPOBAHUA MPo-

BaJsIOB HaMpsHKEHUs] K UCMOSIb3yeMOMy 060pyA0BaHUI0, YCTaHaBMMBAOT TPe6GoBaHUs Mo cregylowuM napa-
MeTpam.

a) [OMTenbHOCTb KOMMeHcauun
ONMTenbHOCTb KOMNEHCAUUN — MHTEPBasl BPEMEHU OT MOMEHTA [OCTUMXEHUS 3HAYEHUS] BbIXOJHOMO Ha-

NPsXeHUs 1 BbX 3HavyeHns 90 % ycTaBku HanpsXxeHusa LyCT o nageHus BbIXOAHOMO HanpsXeHWs A0 3HayYeHus
90 % ycTaBKM HanpsKeHWs, Kak nokasaHo Ha puUCyHke 26.

PyicyHoK 26 — [MpyMep AnMTeNbHOCTU KoMneHcaumy CHI3 411 HUBENMPOBaHUS NMPOBa/IOB HaNPshKeEHUs!

6) HopmypoBaHHast MOLLHOCTb KOMMNeHcaLmm

HopmMupoBaHHasi MOLWHOCTbL KOMMeHcauunm CHID — npoussefeHVe HOPMUPOBAHHOIO HarnpsXeHus
KOMMNeHcauum n HOPMUPOBAHHOIO TOKA.

B) HopmwupoBaHHas NpoAO/HKUTENbHOCTL KOMNEHcaLmm

HopmupoBaHHas NPoAO/HKUTENBHOCTb KOMMNEHcaLMm — MHTepBasl BpeMeHu, obecneyvBaemblil npu pa-
60Te CHO3 ¢ HOpMMPOBAHHOW MOLWHOCTbIO KOMNEHcauumn (A0/MKEH 6biTb HE MeHee 1 MUH).

r AnuTenbHOCTb BPEMEHW perynupoBaHus

ONUTenbHOCTb BPEMEHWN PeryinpoBaHnsa — MHTepBasl BpEMEHU OT MOMEHTA NafeHUs HanpsXXeHUs cetu
00 90 % 3HaueHuns ycTaBKku HanpsbkeHus 1cCT (Kak npaBu/io HOMUHA/IbHOTO 3HavyeHus HanpshkeHusa UJ go
MOMEHTa BPEMEHWN OKOHYaHMA KOMMNEHCaUnn 3Ha4YeHUs HanpskeHus Harpysku usblx, 40 90 % ycTtaBku Hanps-
XeHua LACT (HomuHanbHoro HanpskeHus cetn UH), o6ecneynsaemoro npuMeHeHnem CH33, Kak nokasaHo Ha
pucyHke 27.

4) TpeboBaHus k aHeprocogepxaHuw CH33

MpumeHsoT 4.1.2.4.

e) TpeboBaHua k acppekTnsHoctn CHI

MpumeHsoT 4.1.2.5.

X) TpeboBaHuA K 6bicTpogeincTeno CHI3

MpumeHsoT 4.1.2.6.

7.2 YcnoBusa n tpeboBaHuna ansa npucoegnHeHnsa CHO3 K aHeprocucreme/anekTpuveckom cetun

MpumeHsioT 4.2.
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PucyHoK 27 — Mpumep AntensHoCTy perynmposaHna CH33 ans HUBEMPOBaHMS NPOBasIOB HaMpsXeHUs

7.3 KoHcTpyupoBaHue CH33

7.3.1 Apxutektypa CH33

ApXUTEKTYPY U KOMMOHeHTbl CHI3, onpepeneHHble B 4.3.2, TaKkKe WUCNOMb3YIOT K MPUMEHEHUAM MO0
HUBE/IPOBAHMIO NPOBASIOB HaMpPsXKeHUs. [onosiHMTe bHbIEe Tpe6oBaHNA NpuBeAeHbl Hxe. Mpumep apxuTek-
Typbl CH33 A1s HMBENMPOBAHMSA NPOBANIOB HANPSHXEHUS ANA CMArTYEeHUs NocneAcTBUl 418 BaXKHbIX HArpy3okK
nokasaH Ha pucyHke 28.

B coctaB apxutektypbl CH33 ansa npumeHeHuii No HABE/IMPOBAHMIO MPOBASIOB HANPSHXXEHUA BKAKOYAOT
JHeprocuctemMy, CUCTEMbl KOHTPOAA HanpsxeHus, CH33, nepekntoyaresnb, BaxHble Harpysku, a Takke CYP.
Ecnn HanpsbkeHne B 3/1EKTPUYECKO CETU HOpMasibHOE, OHa NoJaeT MUTaHWe Ha BaxkHble Harpyskm n CH33.
CucTeMbl KOHTPO/IA HaMNpsKeHUA Ha CTOPOHE 3/1eKTPUYECKON CeTM U Ha CTOPOHEe Harpys3ku MU3MepstT Ha-
npshkeHne B peasibHOM BPeMeHM, YT06bl onpeaesivTb, NPOUCXOAMUT S NPOoBas HanpsxeHus. Ecam aTo npo-
ncxogmt, CH33 gomkHa ycTpaHUTb NPoBasl HanpshXKeHUs, nogaBas akTWBHYH MOLLHOCTb Ha CPOK 40 1 MUH.
CraTudeckuii nepekioyaTenb 6bICTPO OTK/IOYAET BaXKHYIO HArpysky OT a/leKTpuyeckoin cetun. Mepekntovatenb
6alinaca MOXeT COCTOATb M3 MexaHW4yeckux nepekniovaresnei, Takux Kak aBToMatuyeckue pasmbikaTenu u
KOHTaKTOpbl ANA 3aWuThbl yCcTpoicTBa u 6alinaca. CYP ob6ecneunBaeT NoslyyeHUe curHana o nageHun Hanps-
XEeHUsA, MOHUTOPUHT Tekyllero coctofaHua CH33 mn ynpasneHne CH33 gna paspaga.

7.3.2 TpeboBaHusa Kk nogcucrtemam CH33

MpumensioT 4.3.3.

7.3.3 NHTerpaunsa CH33 ¢ aHeprocmcTtemMoin/aneKTpnyeckoin ceTbio

MpumenstoT 4.3.4.
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PucyHok 28 — TMpumep apxuTektypbl CHO3 A1s HMBENMPOBaHWA MPOBa/IOB HaMPsHKeHNs

7.3.4 ®yHKUMOHMPOBaHMEe U ynpassieHne CH33

Mpumep cTpatermm ynpasneHns CH33D Ans NpMMEHEeHUs NO HUBEIMPOBAHUIO NPOBA/IOB HaMpPsHXKEeHUS
nokasaH Ha pucyHke 29. Ecnv HanpsbkeHue 3/1eKTpoceTM HaxoauTcs B HOPMasibHOM COCTOSIHWUM, TO cTaTuye-
CKWIi BbIK/lOYaTElb HAXOAUTCS B 3aMKHYTOM COCTOSIHUW U CeTb NofaeT NUTaHue Ha BaxHble Harpysku n CH33.
CucTema KOHTPOSA HanpshKeHUs U3MepsieT HanpsKeHne 3NeKTPUYECKON CceTu W HanpsiXeHue BaXHON Harpys-
KW B pexume peasbHOro BpeMeHwu. lMpu nageHny cpefHekBafpaTUYHOro 3HAYEHUA HanpsXXeHUs 3anekTpuye-
ckoli cetn go 90 % HOMMHAILHOTO 3HAYEHNs1 CTATUYECKUIA BbIK/TlOYaTelb Pa3MbIKAETCS M MUTAHWE HA BaXKHYHO
Harpy3ky nogaet CH33. lNMocne Toro Kak HanpshkeHne B 3/IEKTPUYECKOl CeTn BO3BpalLaeTcs K HopMasbHOMY
3HAUYEHWI0, CTAaTUYECKUIA BbIK/TOYATENlb NEPEXOAUT B 3aMKHYTOe cocTosiHne, CH33 nepecTtaeT paspsaTtbcs,
W Harpyska nosiyyaet 3/1eKTponuTaHme OT BOCCTAHOBUBLUEWCS 3N1EKTPUYECKONA CeTu.

7.3.5 KOMMYHUMKaLWNOHHbIW UHTepdeiic

MpumeHsatoT 4.3.8.
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PricyHok 29 — Mpumep cTpaTervi ynpaeneHns 4is npumeHeHns CH33 Mo HYBENMPOBaHWIO MPOBA/IOB HAMPsShKEHUs!

7.4 PacuyeT 3HepreTUYecKnx rnapamMmeTpoB U pe3ynbTupyloLlne rnokasartenn CH33

7.4.1 Pacuyet aHepreTuyeckmnx napamerpos CH3I3

a) [Mpouecc pacyeTa aHepreTnyeckux napametpos CHO3

O6wuin Npouecc pacyeTa aHepreTUyeckmx napameTpos CH33 gna HMBeNMpOBaHWS MPOBasIOB Hanps-
XeHunsa nokasaH Ha pucyHke 30.

Un — TOPOroBOE 3HaueHue HanpshkeHusl, WCMosb3yeMoe [/1 OnpeaenieHnsl Hauasa M KoHua npoBasia HanpsbkeHus; max(f) —
MaKcUMasibHas MPOAOKATETEHOCTL BPEMEHY MPOBasIa HANPSHKEHUS 151 JOCTUKEHNS Un\ Peaxn — MOLLHOCTb BaXKHOM Harpysku

PucyHok 30 — lMNpumep npouecca pacyeta aHepreTuyeckux napametpos CH33
07191 HUBEIMPOBaHUA NPOBASIOB HaMPSHKEHNS
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6) Tpe6oBaHMA K pacuyeTy aHepreTUYecknx napameTpos

Mpwn BbINOMHEHUM MpOLLECcCa pacyeTa 3HepreTuyeckux napametTpoB CH33 ana dyHKUMM HMBENMpPOBa-
HVS1 NPOBAJ/IOB HAMpPsSHKEHUS A0/DKHbI ObITb COG/IOAEHbI TPE60BaHUA MO YUeTy C/efyLmnux napameTpos:

- XapaKkTepucTukn AMHAMUYECKOro PerysiMpoBaHust Hanpsbkenus Mna;

- aHanun3 KpUBbIX NPOBA/IOB HAMNPSHKEHUS, BbISIBMIEHHbIX 3a BpeMs akchsyatauuu (41MTenbHOCTb Npo-
BaJI0B, C, [Ny6yHa NpoBasioB, %, U AINTE/IbHOCTb BOCCTAHOB/IEHNSI CETU, C UM MUH);

- aHa/IM3 yCTOMUYMBOCTM N MYCKOBOW MOLLHOCTM BaXHOI Harpysku (YCTOMYMBOCTb Harpysku, %/c, mycko-
Basi MOLLHOCTb Harpysku, KBT);

- MPUHATUE PELUEHUS O XapaKTePUCTMKax W aHeproeMkoctn CHOI:

N'repekn.  To6H. + ~Bbikn. + AMNS < A'HycT. (4)
PKpaTK. > PnyCK.’ (5)

Te> Tyer + Tper. + Town. > Teocer. (6)
E>P H.Hp.” T K (7)

T, = Tcne,q. < Thermr. (8)

roe nepekn — AAUTENBHOCTb NEPEKTHYEHUSI CUCTEMBI;
F0GH — ANUTENIbHOCTb OGHAPYXEHUS NpoBasia HanpsKEHUS;
7'BoK1 — [JIUTENILHOCTb BbIK/IIOUYEHUS TIABHOTO BbIK/lOUATESS;

N3 — AnuTenbHOCTb akTmBaummn MM unm n3MeHeHns pexuma ee paboTbl (0T 3apsaa-paspsag k 06o-
cobneHne-paspsagn);

THYCT — A/IMTENbHOCTb YCTOWUMBOCTY BaXKHON Harpyskum K NpoBasy HanpshKeHus;
Pdatk — KpaTkoBpeMeHHass MOLLHOCTb CUCTEMbI;
PnydK — nyckoBasi MOWHOCTb BaXKHOI Harpysku;
TK — ANNTENbHOCTb KOMNeHcauuu,
'McT — ANUTENbHOCTL NPOUCXOAUBLLUX paHee MpoBasioB HaNPsHXeHus;
7per — ANNTENbHOCTb PeryiMpoBaHns HanpsKeHus;
BK1 — ANUTENbHOCTb BKOYEHMWA [/1TAaBHOIO BblK/lOYaTENS;
TBOCCT — NPOAO/IKUTEIbHOCTL BOCCTAHOB/IEHUA CeTu (B 3aBUCUMOCTY OT ee Tuna);
E — 3Heproemkocte CH3J;
PHHp — HOpMMpOBaHHasi MOLLHOCTb BaXHOI Harpysku;
VHT — WHTepBas1 BPeEMEHW COObITUA B IHEProcUCTEME;
lcren, — wHTEpBas BPEMEHU [0 COObITUA CrefylolWero nposasia HanpsxXeHus;,
TUCTVHT — WHTepB&asibl BPEMEHN MeXAy npoBasiamn HanpsXxeHus, 3adukCcupoBaHHble paHee.

7.4.2 XapaKTepuctukm n orpaHunvyeHmns CH32
MpumeHsoT 4.4.3.

7.5 Cpok cnyxbbl CH33

7.5.1 YcrtaHoBka CH33

MpumeHsatoT 4.5.2.

7.5.2 OueHka paboumnx xapakTepnctuk CHI3

MpumeHsoT 4.5.3.

7.5.3 ®PYHKUMOHUPOBaHWE U ynpassieHne CH33

Mpouecc ynpasneHns CHO3 npu BO3HUKHOBEHWW MpoBasa HamnpshHkeHus B 3/1IEKTPOCETU AO/HKEH ObITb
cneayoLwmnm:

- B HOPMaslbHbIX paboumx ycroBmUsAX cTaTUUYecKnii nepeknioyaTenib 3aMKHYT 1 Harpyska nonyvaeT afek-
TponuTaHue OT ceTw;

- CYP n3mepsieT HanpshkeHne 371eKTPUYECKOoi CETN B peasibHOM BPEMEHU;

- npu obHapyXeHun HeucnpaBHocTu CYP oTnpaBnseT KOMaHAy Ha ctaTuyeckuii Bbiknwuvatens u Mrd.
Cratnyecknii BblkIoHaTelb OGbICTPO BbIKNHOYAETCA NOC/AEe NOJSyYEeHUS KOMaHAbl, W Harpy3ka oTk/vaeTcs oT
ceTu.
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Mocne nonyyeHus komaHabl MM3 ycTaHaBNMBaeT yCcTaBky HOPMUPOBAHHOIO BbIXOAHOIO HAaMpPsXXeHUs u
HayMHaeT nofjaBaTb MOLLHOCTb, YTOObl 06eCneYnTb 3/1EKTPONUTaHNE BaXHOI Harpyskun oT CHO3 nocne BblI-
K/IIOYEHNS CTaTMYeCcKoro nepekntoyarens. NpumeHeHne o1a HUBEMPOBAHUA NPOBasIOB HanpsxeHnsa Tpebyet
B3aMMOEeNCTBUA Pas/INYHbIX KOMMOHEHTOB CUCTEMBI.

7.5.4 MOHUTOPUHT

Cuctema mMoHuTopuHra CH33 gomkHa:

- aBTOMaTM4ecku BbINOHATL OOHapyXeHme npoBana HanpsXeHus, Hayasio KOMMeHcaluu, OCTaHOBKY
KOMMeHcauun n apyrue onepauuu, 4Tobbl rapaHTVpOBaTb, YTO HanpsXKeHWe Ha CTOPOHE HarpyskM Haxo4uTcs
B JONYCTUMOM AunanasoHe;

- UMETb 4YeN0BEeKO-MallMHHbIA nHTepthenc ansa nokasbHOW paboTbl U KOMMYHUKALMOHHLIN MHTepdelic
ONS yAaneHHOro MOHUTOPUHIA U ynpas/ieHuns;

- BbIMOMHATL Cejytolme onepauny Ha noKasibHOM UHTepdence MOHUTOPUHIA: GNOKMPOBKY Nepeksto-
yaTesis, 3amnyck 1 OCTaHOB YCTPOWCTBa, a Takke cbpoc curHana;

- aBTOMaTM4Yeckn 3aBepluaTb onepaunio OTKNOYEHUS, 3a UCKTIYEeHeM pasbefnHuTens o6ocobneHuns;

- oTo6paxaTb HEOOXOAMMYH UHIOPMAaLMIO, NMO3BOJIAIOLWYK 06CNyXuUBarLWwemy nepcoHany HabnwogaTb
3a paboToii 060pyAOBaHNA M ONpeaensATb NPUUMHY HEUCNPABHOCTH.

JaHHble KOHTPOMPYEMbIX KOMMYTaLNOHHbIX YCTPOWCTB BK/OYAIOT:

- COCTOSIHME Nepek/IlYeHUss CTaTUYeCcKoro BbiK/UaTens u nepeknoyaTens 6ainaca Ha CTOpoHe ceTu;

- cTaTyc 3aMKHYTOCTM BbIktoyaTensa goctyna Ha TMNCH.

Cuctema MOHUTOPUHIA [0/DKHA MMETb Kak MUHUMYM criefyowme yHKUUN:

a) otobpaxeHne paboyero COCTOAHUS;

6) oTOGpaXeHne OCHOBHOW CXeMbl CUCTEMbI (BKIHOUAs MHOpPMaLMI0 O MOMOXEHUN KaXAO0ro nepeksio-
yaresns);

B) aHasioroBoe OTOo6paxeHue (HanpshkKeHue CUCTEeMbl, HanpshkeHWe Harpysku, TOK yCTpoicTBa, Hanps-
XEeHWe NOCTOAHHOro TOKa);

N hyHKLMKM 3anucy co6bITUIA 1 MHAVKALMM 3anpoCoB;

) dyHKUMS 3anucKn 1 0TO6paxXeHUs: Korga HanpshkeHne B CUCTEMe HeHOPMasibHOe WK YCTPOICTBO He-
MCMNPaBHO, OHO A0/MKHO MMETb BO3MOXHOCTb aBTOMATMYECKN 3anncbiBaTb BaXKHble AaHHble (HanpskeHue, TOK,
nosiokeHne nepeknyaTens M T. 4.) 4O W Nocne cobbiTusA. 3anucbiBaemblii MHTEPBaT BPEMEHN AO/MKEH ObITb
6osiee 2 MVH Mpu YacToTe guckpeTusalmm He MeHee 5 kI,

e) oTobpaxeHue paboyero COCTOSAHUA CUCTEMbI OXXKOEHUS.

8 MpumeHeHUs, cBA3aHHble C MHTerpayner BO306HOBNSAEMbIX
MCTOYHUNKOB 3aHeprnn n CH33

8.1 CrnaxuBaHue MOLHOCTU, reHepUpyemoii BO306HOB/ISIEMbIMM UCTOUHUKAMWU SHEPTUN

8.1.1 lNpunmeHeHne CH33

8.1.1.1 ®yHKuMOHaNbLHOe Ha3Ha4vyeHne CH3I3

CH33 pomkHa crnaxmBaTb HEPaBHOMEPHOCTb MOLLHOCTM reHepauum BUJ, nmetolleli ctoxactuieckuii
XapakTep, normowaa Wiv BblhaBas 3Heprnio B COOTBETCTBYIOWee Bpems. Kouesas 3afjavya 31oro npumeHe-
HUA — obecneynTb COOTBETCTBME TPebGOBaHWAM 3HEProCUCTEMbI K CKOPOCTU HapacTaHus MOLLHOCTW. [1po-
[OMKNTENbHOCTb CrNaXnBaHna onpefensieTcs CUCTEMON ynpaBneHns U COCTaB/IsSIET, Kak NMpaBuio, UHTEpBas
OT CEKYH[ [0 HECKOJIbKUX MUHYT.

8.1.1.2 TpeboBaHUA, CBA3AHHbIE C BbINO/IHAEMbIMU PYHKLUAMMU

[ns obecneyeHns AO/MKHON hyHKUMOHaNbHOCTM CH33 B NpMMEHEHUMN CrIaXUBAHUSI MOLLHOCTHU, TeHe-
prpyemoin BUD K ucnonb3yeMomMy o60pyf0BaHUI0 AO/KHbI ObiTb YyCTAHOBEHbI TpeboBaHWA MO cneayoLwmum
napameTpam.

a) OgGEeKTUBHOCTb CriaxmnsaHnsa MowHoctn BN

Ona xapaktepucTukm apekTMBHOCTN crnaxmeBaHna CH33 aHeprum reHepauuu BW3I ycTaHOBNEHBbI
cnegyloume nokasartesu.

1) YMeHblUeHne cTaH4apTHOrO OTK/IOHEHUS MOLLHOCTU

Mepoil KONMYeCcTBEHHOIN OueHkM Bo3geincTBus CHI3D Ha crnaxumBaHue reHepauun BUN3 asnsetcs
yMeHbLUEeHNe CTaH4apTHOro OTK/IOHEHUA MolHocTn (YOM)rlyom:
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Nyom \ aHecrnax. / ©)
roe 6crnax — cTaHgapTHOE OTK/IOHEHME MOLLHOCTW reHepaumm BU3 npu coBmecTHoli paboTe ¢ CH33J;
AHecrnax. — CTaHAapTHOEe OTK/IOHEeHMe MOLHOCTU reHepaumm B3 6e3 npumeHeHus CH33.

2) YMeHblUeH/e CTaH4apTHOro OTKOHEHMST CKOPOCTU M3MEHEHUs] MOLLHOCTK

Mepoli KoNn4ecTBeHHOl OLUeHKM Bo3aeincTBust CHI3 Ha CHMXEHME CKOPOCTU M3MEHEHWsT MOLLHOCTY Te-
Hepauun BO30GHOB/IAEMOW 3HEPrUM SBNSIETCA YMEHbLUEHMEe CTaHAAPTHOIO OTK/IOHEHWUSI CKOPOCTU M3MEHEHUsI
mowHocTn (YOCM) lNyocwm:

1-- ACcrnax.

Nyocm =100- (10)

AHecrnax.

cTaH4apTHOE OTK/IOHEHME CKOPOCTM M3MEHEHMS MOLLHOCTM reHepauun BUD npu coBMeCTHOIA
pabote ¢ CH33;
CTaHgapTHOE OTK/IOHEHWE CKOPOCTU U3MEHEHUSA MOLLHOCTW reHepauum BUS 6e3 npumeHeHus
CH33.

3) CyxeHve pa3maxa AnanasoHa reHepupyemMbiX MOLLHOCTel

CyXeHune gmanasoHa reHepupyeMbiXx MOLLHOCTEN nkone6 npeAcTaBnsieT co60ii OLEHOYHbI KpUTepuii
adhcpekTmBHOCTM CHO3 nyTem KONMYECTBEHHOWN OLLEHKN TOr0, HACKOJIbKO YMEHbLUEHbI camble 60MbLune Kose-

6aHns MoLHOCTM BWD 3a cyTkM Pkone6.Makc.:

roe Ccrnax.

AHecrax.

N

R(n)= X{n)-jp-" |*X(n), (11)

12

~xone6b.makc. ~ max l«<4

1.
Jkone6. —0 0 Pxone6.maxc. 13)

roe N — KonmMyecTBO BbIGOPOK B MUHYTY Bbixofa reHepauum BUD;
X(n) — curHan mowHoctn BUJ;

R(n) — octartok X(n);
T - JMHENHbI nHaekc Pkoneb makc.

OuUEHMB MakCMMyM OMMCaHHOI Bbilwe (yHKUUM ocTaTka R(n), OCHOBaHHOI Ha Habope AaHHbLIX O MOLL-
HOCTW reHepupyeMoin BV 6e3 npumeHeHns CH33, MOXHO onpefenvTb BENNYUHY Haubonbliero konebaHus
MOLLHOCTY BUNS B 3TN KOHKPETHbIE CYTKM.

6) TpeboBaHUA K aHeprocogepxaHno CH33

MpumeHsatoT 4.1.2.4.

B) Tpeb6oBaHusa k acpdektnsHoctn CHI3D

MpumeHsoT 4.1.2.5.

r Tpeb6oBaHus K bbicTpoaencTento CHID

MpumeHstoT 4.1.2.6.

8.1.2 YcnoBusa nTpeboBaHua gnsa npucoegmnHeHnss CH3D K aHEprocnucTeme/anneKTpnyeckomn cetun

MpumeHsaoT 4.2.

8.1.3 KoHcTpyupoBaHne CH33

8.1.3.1 Apxutektypa CH33

ApXUTEKTYpPY U KOMNOHeHTbl CH33, onpegeneHHble B 4.3.2, TaKkKe WCNOMb3YIOT K NPUMEHEHUAM Cr/ia-
XVBaHWS CTOXaCTMYEeCKON MOLHOCTU reHepupyemoli BUS. JononHuTensHble Tpeb0BaHWA NPUBEAEHbI HIKE.
CH33 yctaHaBnuBaloT cOBMeCTHO ¢ BD (dhoToanekTpuyeckasa yctaHoBKka, BeTporeHepatop U T. 4.). MNMpumep
apxuTekTypbl CHO3, paboTatowein coBmecTHO ¢ B3I, nokasaH Ha pucyHke 31. CH33D n BN gomkHbl ObITh
cBsi3aHbl ¢ CYP yepe3 KOMMYHUKAUWOHHBIA MHTepdeiic.
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8.1.3.2 Tpeb6oBaHusa k nogcuctremam CH3I3

MpumenstoT 4.3.3.

8.1.3.3 WHTerpauma CH33 ¢ aHeprocmcTteMoii/aneKkTpuyeckon ceTbio

MpumeHsaoT 4.3.4. loNOAHUTENBHO cneayeT yuuTbiBaTb TpeboBaHma FTOCT P 59949.

8.1.3.4 ®yHKUMOHMpOBaHWe © ynpaBneHne CH33

B cooTBeTCTBUM C 3KCnyaTauyMOHHbIMU TPeOGOBaHUAMWU K CriaxmBaHuUi MolHocTM BWSD nporpamma
aBTOMAaTUYeCKOro CriaxuweaHusa B NnogcucteMe ynpasfeHus ynpaensaer CH33 gna paboTtbl B COOTBETCTBUM

C YCTaBKOW AnanasoHa crnaxueaHusA. Mpumep cTparternn ynpasneHus npu padbote B pexume CriaxvBaHus
mMowHocT B3 nokasaH Ha pucyHke 32.

PucyHok 32 — lMpumep cTparerun ynpasieHna o1a NpUMeEHeHNs CriiadknsaHusa MoLLHocT BUS
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Mpn paboTe B coCTaBe 3HEProCUCTEMbl B peXMMe onepaTUBHO-AWCNETYEPCKOro ynpasfeHusa creayet
yuntbiBatbh TpeboBaHna TOCT P 59949.

8.1.3.5 KOMMYHMKaLMOHHbIA MHTepdelic

MpumeHsatoT 4.3.8.

8.1.4 PacueT aHepreTnyeckux napameTpoB U pe3ynbTupyrowme nokasarenm CH33

8.1.4.1 PacuyeT aHepreTuyeckmx napametpos CH33

a) [pouecc pacyeTta aHepreTuyecknx napametpos CH33

O6wWwuin npouecc pacyeTa aHepreTnyeckmx napameTpos CHI3D gnsa crnaxmBaHus MOWHOCTU reHepauun
B3 nokasaH Ha pucyHke 33.

I — ycTaHOB/EHHas LWkasia BpemeHn; N — Ko/MiuecTBO BbIGOPOK B MUHYTY BbixoAa reHepupyemoli BU3 MolHocTy; Dt— AonycTuMbii
npeaen U3MEHeHUs1 BbIXOAHO MOLLHOCTY MO LuKane BpemeH Tj.

PucyHok 33 — lMpumep npouecca pacyeTa sHepreTuyeckmx napametpos CHI3 g/1a crnaxusaHusa mMowHoctn BUS

MpumeyaHue — CylleCTByeT TPU pas/MyHbIX BAAA MaTEMATUYECKMX BbIPaXKEHUIA ANS OrpaHUYEHNn U3MeHe-
HUSA BbIXOAA reHeprpyemoli BD cToxacTMieckoin MOLLHOCTM MO LUKasie BpeMeHn T{

a) npegen MrHOBEHHOro KosiebaHus MOLLHOCTU: AN MobbiX ABYX MOMEHTOB BpeMeHu t, t- Tj ¢ uHTep-
Basiom Tj, MTHOBEHHass MOLWHOCTb PmH (t), PMmH (t- JVT)) fo/mkHa yAOBNETBOPATbL OrpaHUyYeHuo npesesibHoro
Kone6aHus, onMcaHHoMy B hopmysie:

~D\*MrH.(0-PMrH,(m)<D] {-NT <m<0); (14)
6) npegen konebaHwini cpefgHein MOWHOCTW: A8 ABYX cocegHux nepumogoB t- T{~t t~t+ Tr ¢ uH-

TepBas/IoM BpPEMEHU Mexay HumK [, pasHuua cpefHeil MOLHOCTM MeXAy HUMK Ao/hkHa 6biTb B AuanasoHe
npegenos konebanuin D{

1 t+NT-1
N~ A 15
1 met (15)
B) npefen MakCuMasibHOro KofiebaHusa MOLHOCTU: A1s nepuoga t~ t+ T{C MHTepBasioM BPEMEHUN MEX-

4y HumKn Tj, pasHuua mMmexany MaKkCMMasibHOW N MUHUMa/IbHON MOLLHOCTLIO B 3TOT nepuog fosmkHa 6bITb MeHee
npegena M3MeHeHuNs1 BbIXOA4HON MOLLHOCTH

max ) min A
m=t e tNTiC M T seent M TR M (16)



FOCT P 58092.3.2—2023

6) TpeboBaHUA K pacyeTy aHepreTu4yeckux napameTpos

Mpy BbINOMHEHWMWN MNpoLecca pacyeTa dHepreTnyeckmx napametpos CHID npu ee ucnosb3oBaHuUU B
cocTaBe rMOpPUAHOIN 3HEProycTaHOBKM COBMECTHO C BW3 posmkHbl 6bITb COGAOAEHbI TPEOOBAHWS MO y4yeTy
cnepgylowmx napameTpos:

- BO3MOXHOCTM MO MOLLHOCTM TMBPMAHOI 3HeproycTaHoBkn n C3 CH3J;

- TpeboBaHuAa gna BUD npu nx NoAKIOYEHUN K CETH;

- pasniMyHble cTpaTeruu ynpasieHus;

- CpoK cnyx6bl MA3, 3apsgHO-paspsagHble XapakTepucTuki, onTUMasibHbI UHTEpPBaUT 3apsaga-paspsaga
N 3KOHOMMYEeCKne BOMpOoChl;

- U3MEHeHVa XapakTepucTuk reHepaunn BN3I, BbisiBNEHHble 3a BpeMs npeablaylieii akcnayataumm, un
Ce30HHas pasHuua BbIXOA4HON MOLLHOCTU reHepauuu.

8.1.4.2 XapaKktepucTtuku n orpaHunyeHns CH33

MpumensatoT 4.4.3.

8.1.5 Cpok cnyxb6bl CH33

8.1.5.1 YcraHoBka CH33

MpumeHstoT 4.5.2.

8.1.5.2 OueHka paboumnx xapaktrepnuctmk CHI3

MpumeHsaioT 4.5.3.

8.1.5.3 ®yHKUMOHMpPOBaHWE U ynpaBneHne CH33

OcHoBHble npoueaypbl CHI3 An1a crinaxmBaHUs CTOXacTUYECKON MOLLHOCTU reHepauun BVD nokasaHsbl
Ha pucyHke 34.

PucyHok 34 — lMprMep OCHOBHbIX MPOLeAyp CrIaXMBaHNA MOLLHOCTY CTOXaCTUYecKon reHepauyn BUD

B nepBylo ouepenb AOCTUraeTcsl LIeNIEBOW BbIXO4 BO30OHOBASIEMON 3Hepruu. 3atem Ha OCHOBe Lene-
BOrO BbIXO4a 3Hepruu, reHepupyemoro B3, chopmupyeTca nepBoHavasbHblli NNaH ynpaBieHus MOLLHOCTbIO
CH33, koTopblii B ganibHeneM KOPPEKTUPYETCA C NOMOLLLIO YNpaB/eHMs C 06paTHON CBSA3bI0 NO COCTOSHMIO
CD. YTOYHEHHbIi MnaH ynpaB/ieHUs MOLLHOCTbIO, pacnpefensietcs A5 BbIMOMHEHUS MEXAY BHYTPEHHUMU
6nokamu MAD ana onpefeneHus KOMaHf 3apsfa v paspsfa kaxaoro 6noka. PesynbraT CriaxuBaHUs MOLLL-
HocTu Ha TINCH cnepyeT cpaBHMBaTb € Tpe60BaHMAMU 4715 TAKOro Tuna rmépuaHbIX 3NEKTPOCTaHUMiA Npu mx
HaMuun B cTaHgapTax u/vnu aencteytowmx HMA. Aapom cTpaTernn crnaxmBaHus MolHocTh BN3 aensetcs
nosyyeHve LeneBoil MOLWHOCTU reHepaumn BU3 n ynpaBneHne ¢ 06paTHON CBA3bIO MO 3HEpreTM4eckomy co-
CTOSHMIO.

LleneBoii Bbixog reHepauuy BN oTHOCKUTCA K MOLLHOCTM, KOTOpas OXWAAETCA MOC/Ae CriaxuBaHus
CH33. MeTogpl nosyyeHus LeneBoro Bbixoga BMD B OCHOBHOM BK/IOYAKT afifOpUTMbl ynpasneHus usb-
Tpaumein, Takme Kak ounbTpauma nepBoro nopsgka, dunbtpauns KanmaHa v BeiBneT-punstpaymsl), n apy-
rme anropuTMbl YNpaB/ieHNs, Takne Kak CKoMb3sllee cpefHee, B3BELLEHHOE CKOJb3slee cpefHee v ynpasne-
HMe C NPOrHO3MpOBaHMEM MOAENN.

1) BeliBnet-counbTpaumss — HenmHeliHas onepawumsi, OCHOBaHHasi Ha 06paboTke curHasia B N/I0CKOCTN BpeMs —
Maclwtab (B 0651acTv BeiBneT-NpeobpasoBaHns) M NpegHasHaueHHas 419 yOoaNeHUs LymMa BHYTPM M BHE YaCTOTHOrO
AvanasoHa curHana.
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KntoueBble napameTpbl yNpaBieHUs Kaxaoro anroputma yrnpaBneHus pasfinyHbl, YTO BANSET Ha OOCTU-
XeHne uenn ncnonb3oBaHns BV3 n Ha crnaxusatowmii adhdpekt CHI3.

8.1.5.4 MOHUTOPUHT

Mpumep cuctembl MOHUTOpUHra ana CH33, akcnnyatupytouweica coBmecTHo ¢ BU3 B pexnme crna-
XMBaAHNA MOLLHOCTW, NnpuBefeH Ha pucyHke 35. Cn/olHble NUHUN Ha pUCYHKe 35 yKa3biBaloT HanpaBs/ieHue
noToka MoliHOCTU. [eHepupylowaa anekTpoctaHuma BVS noctaBnaeT anekTpoaHepruio B ceTb yepes CYP.
Motok mMowHocTn Mexay CH3I3 n CYP aBnsetca AByHanpaB/ieHHbIM, YTO OoTpaxaeT noBegeHne CH33 npu
3apage v paspage. NyHKTUPHbIMU JIMHUAMW 0603HaYeHbl CUTHA/IbI U3MEPEHUA U CUTHaSTbI YNPaB/IeHUA Mexay
CTaHuuin reHepaymn BNI3, CH33, CYP un cuctemoit MoHuTopuHra. O6bmeH nHdopMaumeli Mmexay cuctemoi
MOHUTOPWHIA M BbILLECTOsALLER CUCTEMON gucneTyepmsaunm eguHoobpasHo nepegaetcs yepes CYP.

PucyHok 35 — lMpumep cuctembl MoHuTopuHra CH33 anst BUSD (MoLHOCTW)

Ecnn CH33 ucnonb3yetca ANa criaaxuBaHUA MOLWHOCTU reHepauun BU3, oHa pomkHa pabotatb as-
TOMaTM4yeckun Wan nog aucneTyepckMM ynpasfieHVeM B COOTBETCTBMM C 3ajavyamu B cueHapuu. Heobxoanmo
KOHTpo/siMpoBaTb paboyee coctosiHme CHI3 ans npoBepky, B HOPME /M CUrHas1 yAasleHHOro yrnpasneHus u
yAanieHHoro nsmepeHua napamertpos CH32.

JomkHa KOHTPO/IMPOBAaTbCS MHAOPMALMS O HANPSHXEHUW, TOKE, aKTUBHOW MOLLHOCTW, PEaKTUBHOW MOLLL-
HOCTW, aBapuUHON curHanm3sauuy u HeucnpaeHocT CH3J. [lono/HMTENBHO CefyeT OTC/EXMBATb TakKyk WH-
dhopmaLmio, Kak aBapuitHble curHanbl Apyroro o60pyLoBaHus.

®YHKUMN CUCTEMBI MOHUTOPUHra AOJ/DKHbI BKAOYaTb B cebsa nopnepxky SCADA [10], AuMarHocTuky u
paHHee npeaynpexaeHue, NaHOPaMHbIA aHanu3, yrnpaB/ieHWe akTWBHOW U peakTUBHOW MOLLHOCTbIO, cOop B
peasibHOM BpeMeHu UHJopMauum o paboyem COCTOAHMM 060pyAOBaHUA U paboyux napameTpos, NPOrHO3un-
poBaHWe MOLLHOCTU, nepefady AaHHbIX Ha BbIWECTOALWMNA YpOBEHb MAaHUPOBaHWUA, pacnpefesieHne MOLL-
HOCTM Ha OCHOBaHWWM KOMaHfj Aucnetyepusauun m paboyero coctosHna CH33, nsMeHeHue pexvma paboTbl.

8.2 PerynupoBaHue BbIpaboTKN sHEPrUn npu pa6ote BO306GHOBSIEMbIX UCTOUHUKOB SHEPTUN

8.2.1 lMpumeHeHne CH33

8.2.1.1 ®yHKUMOHaNbLHOE Ha3HayeHne CHID

MprMeHeHne Ana NoAAEPXKKN 3HEPrMn npu ctoxacTuveckol pabote BN ucnonb3yet CHO3 ansa obe-
crneyeHmns aHeprueli B AOMNOMIHEHNE K 3HEpPruu, nosydyaemoi npu reHepaumm BU3. CH33 pgonxHa BblgaBaTb
3Hepruio nyTem paspsga, Korga reHepauua BUO He pgocTuraeTt yCcTaHOB/IEHHOIO NMOPOroBOro 3HayeHus, U uc-
nosb30BaTb 3HEPruo AN 3apsja, korga cutyauus obpaTtHas. COBOKYNHbIM BbIxog aHeprun CH33 u reHe-
paunn BN3D pgosmkeH 6biTb CTabuiibHbIM B TedyeHne TpebyemMoro uHTepsasa BpemMeHu. [poao/mKuTeIbHOCTb
MHTepBasnia BPEMEHU, KakK Nnpasuio, cocTasnseT oT 15 MWH 00 HEeCKOJIbKMX 4acoB. [loporoBoe 3HayeHue co-
BOKYNHOTO BbIXO4a 3HEPrum onpeaensoT UCXOAA U3 NPOrHO3MpYyeMoil reHepaumn BM3S B TeueHune xenaemoro
BPEMEHHOro nHTepsasna.
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8.2.1.2 TpeboBaHus, CBA3aHHbIE C BbINOMHAEMbIMU (DYHKLUAMU

UToObI [0/MKHBIM 06pa3oM obecneymBaTb (PYHKLUOHABHOCTb A/19 NPUMEHEHUS MOALEPXKA IHEeprum
BW3 k ncnonb3dyemomy 060pyA0BaHuIO, LO/MKHbI OblTb YCTaHOB/IEHbI TpeboBaHMA MO crefylwmm napamMe-
Tpam.

a) HagexHoCTb OTCnexXmBaHUst CUCTEMON BbIXOAHbIX AaHHbIX M4

CTteneHb COOTBETCTBUS MeXAY KPVBOM, MOMYYEHHOW npu gucnetyepusaLiun, U KPUBOWN BbIXOHbIX AaH-
HbIX MAI MOXeT 6bITb BblpaXXeHa BENNYNHOIMN:

z(x,y)=Z|xj-yll, (17
=1

roe X — 3HauyeHus KpYBOMW, NOJSlyYeHHOol npu gucneTyepusauum B /-M nepuoge;
Yy — 3Ha4YeHus KPUBOI BbIXOAHbLIX gaHHbiX MAI B /-M nepuogae;
JV— KonnuecTBO CETMEHTOB B CYTKU;

Z(X, Y) — 3TO paccTosiHue MexAay KpMBbIMU X WY.

6) TpeboBaHus K aHeprocogepxaHui CHI3

MpumeHsoT 4.1.2.4.

B) Tpeb6oBaHusa kK achhekTnsHoctn CHIID

MpumeHsoT 4.1.2.5.

r) Tpe6oBaHus K 6bicTpogencTemio CHO3

MpumeHsoT 4.1.2.6.

8.2.2 Ycnosua nTpeboBaHusa and npucoegnHeHns CH33 K aHeprocncteme/anekTpuyeckom cetn

MpumeHstoT 4.2 ¢ yyeTom Tpe6osaHuii FTOCT P 59949.

8.2.3 KoHcTpyupoBaHue CH33

8.2.3.1 Apxutektypa CH33

MpumenstoT 4.3.2.

8.2.3.2 TpeboBaHusa k nogcuctemam CHI3

MpumensatoT 4.3.3.

8.2.3.3 WHTerpauuns CH33 c aHeprocuctemoi

MpumenstoT 4.3.4.

8.2.3.4 ®yHKuMOHMpoOBaHMe u ynpassieHne CH33

Mpn hyHKLMOHMPOBAHUM B pexuMe noanepxku aHepruun npu pabote BUD uenesoli 3agadveit CHO3 saB-
NseTca oTcrexvBaHue nnaHa BblpaboTKM 3NEKTPOIHEPINN 31IEKTPOCTaHLMM Ha ocHoBe BUD un onTummsaums
ee paboTbl C yyeToM umerweiica aHeprum CH33, HOpMUpOBaHHOM MOLWHOCTM, C3 1 APYrUX OrpaHuyeHuii.
Mpumep cTpaterun ynpasfieHUA AN NOAAEPXKM CTOXacTMUYECKOW reHepauun sHeprum B3 nokasaH Ha pu-
cyHke 36.

PucyHok 36 — Mpumep cTpaTterimn ynpasieHnst NpuMeHeHN NMOAAEPXKKA CTOXaCTUYECKON reHepaumn aHeprium BAD

O6MeH aHeprueli n ynpaeneHne CH33 go/mkHbl COCTOSATb M3 ABYX 3TarnoB. BHavane oxupaemoe 3Ha-
yeHne obMmeHa 3Heprun CHI3 chopmynupyeTca B MoAyne ynpaBneHus OTC/eXMBaHWEM MNaHa reHepauun
anekTpocTaHuun. fanee oxuwgaemoe 3HayeHne obMeHa aHeprum CH33 KoppekTupyeTcs B peasibHOM Bpeme-
HW B MoAyne ynpasneHns CH33 c obpaTtHoit cBs3blo. Oxunaaemoe 3HayeHne o6MeHa aHeprum CH23 ocHoBa-
HO Ha OTK/IOHEHUU MeXAy 3Ha4YeHWEeM KpPaTKOCPOYHOrO MporHo3a BbIXOAHOM MOLLHOCTM U NAaHOM reHepawuumu
3/1EKTPO3HEPrun anekTpocTaHumm B3, O6meH aHeprum CH33 B peasibHOM BpeMeHu onpefenserca HopMu-
pOBaHHOW MOLLHOCTbIO 1 OCTAaTOYHOI 3Hepruein CHI3.
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8.2.3.5 KOMMYHMKaLMNOHHbI UHTepdeic

MpumeHsatoT 4.3.8.

8.2.4 PacueT 3HepreTMyeckux napameTpoB U pe3y/bTupyrowme rnokasartesnm CH33

8.2.4.1 Pacuet aHepreTuyecknx napameTpos CHI3

a) lMpouecc pacyeTta aHepreTuyecknx napametpos CH33

O6wwuin npouecc pacuyeta aHepreTuyeckux napametTpoB CHID Ona nogfepxku aHeprum npu pabéote
B3 nokasaH Ha pucyHke 37.

PucyHok 37 — lMpumep npouecca pacyeta aHepreTuyeckmx napamerpos CHI3
0719 NOAAEPXKN Heprin npu pabote BUD

MpumeyaHun

1 PBus — dhaktnyeckass BbIxogHasi MoOWHOCTb BW3; PBus meH — nnaH-rpadovk BbIXOAHOW MowHOCT BUD;
PB1a Hb — HopMUpoBaHHas MOLLHOCTb BUJ; y — KoahpULMEHT OTKIOHEHUS.

2 dakTnuecknin Bbixog BMD nocne CHID [0O/MKEH HaxOAMTLCS, HACKOSIbKO 3TO BO3MOXHO, B MakCMMaslbHO
OONYyCTMMOM Avanas3oHe BbIXOoAa 3/1EKTPO3Heprun. [onycTUMbIA MHTEpBan BbiXoga BUD [pBuannadH) ~ 7pBU3HP’

pBua,mnaH(0 + YpBua,Hp.] cocTtout 13 PB/0 1 AOMyCTUMOro MHTepBasia OWMOG0K nporHosa [-yPB/b,Hp.- TpBua,HP}> a [o-
MyCTUMbIA MHTEPBA OLLMOKM MPOrHO3a, Kak NPaBuIo, NPUHMMAETCS Kak NMOJIOKMTENBHOE 1 OTPULIATEIbHOE OTK/TOHEHVE Y,

YMHOXEHHOE Ha HOPMUPOBaHHbIN Bbixoa (YPB/3 Hom

6) TpeboBaHUA K pacyeTy aHepreTuyeckmx napamMmeTpos

[Mpy BbINOMHEHUW NpoLecca pacyeTa 3HepreTunyeckux napametTpos CHI3 npu ee ucnosb3oBaHUn B
cocTaBe M6pPUAHOIN 3HEProycTaHOBKM COBMECTHO C BV A0/KHbI ObiTb COGAOAEHbI TpeboBaHWUs MO y4yeTy
cnepyrwowmx napameTpos:

- BO3MOXHOCTW MO MOLLHOCTN TMOBPUAHOI 3HEeproycTtaHoBkn n C3 CH33;

- pasnuyHblie cTpaTernn ynpas/ieHuUs,;

- CpoK cnyx6bl MAD, 3apagHO-paspsHble XapakTepUCTVKU, ONTMMasbHbIN MHTEpPBa 3apsiga-paspsaga
N 3KOHOMMYEeCKne BOMpoChl;

- cooTBeTcTBMEe TpeboBaHuam MAI reHepauun. MNornowaemas n oTgaBaemMass MOLWHOCTL CH33D fonx-
Ha 6blTb COBMECTUMA C BbIXOAHOW MOLLHOCTbI 3/1eKkTpocTaHunn BND n MATr reHepaunu;

- NAr reHepauun, N3MEHEHUS XapakKTePUCTUK reHepauun B3I, BbisiB/IeHHbIE 3a BpeMsl MpeablayLuei
aKkcnayarauum, U ce3oHHas pasHuua BbIXOAHOW MOLLHOCTM reHepauunn BUD.
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8.2.4.2 XapaKTepucTtukn n orpaHnyeHna CH33
MpumeHsoT 4.4.3.

8.2.5 Cpok cnyx6bbl CH33

8.25.1 YcraHoBka CH33

MpumeHsatoT 4.5.2.

8.2.5.2 OueHka paboumx xapakrepmuctuk CH33
MpumensatoT 4.5.3.

8.2.5.3 ®yHKUMOHMpPOBaHWE 1 ynpaBneHne CH3I3
MpumensioT 8.1.5.3.

8.2.5.4 MOHUTOPUHT

MpumeHsatoT 8.1.5.4.

8.3 CoBmecTHOe npumMeHeHne CH33 u BU3 Ha anekTpmyeckux 3apsafHbIX CcTaHuuax anas
anekTpomobunei

8.3.1 lMpumeHeHne CH33

8.3.1.1 ®yHKUMOHaNbLHOe Ha3Ha4vyeHne CH33

CH33 coBMecTHO ¢ BU3 ncnonb3yeTcsa Ana akkyMy/MpoOBaHUS 3N1eKTPO3HepruM B nepuoabl Manoli Ha-
rpysku onsa 3apsga 3M v nogaepxkn 6bIcTporo 3apsga 3M B nepuogbl NMUMKOBOW Harpysku, 4To apekTUBHO
CHMXaeT NoTpebHOCTb B MOLWLHOCTY A71a 3apaga DM OT 3/1eKTpUYeckoin cetm u ynydwaet 3dPeKTUBHOCTb
paboTbl 3apA4HON CTaHUUU NPU OAHOBPEMEHHOM CHWKEHUW TpebOoBaHWn NO YyCTaHOBMEHHbIM MOLLHOCTSM.

WNcnonb3ys CH33, MOXHO NonyunTb 60/1ee BbICOKYH MOLLHOCTb 3apsaga 3M, 4yeM MakcvMasibHas MOLL-
HOCTb, JOCTYMHas OT BHELUHEN 3/1eKTPOCETU, YTO CNOCOOCTBYET GoMee LMPOKOMY BHEAPEHMIO Takux 3apsig-
HbIX CTaHLUWIA 1 peannsauun BbICOKON BbIroAbl OT AHEBHONO M HOYHOTO apbuTpaxa LeH.

8.3.1.2 Tpeb6oBaHus K CH33, cBsi3aHHbIE C BbINOMHAEMbIMU QYHKLUSIMN

[nsa obecneyeHns (PyHKUMOHANBHOCTU MNpY NnpuMeHeHun CH33 Ha rubpuaHbIX aNeKTpudecknx sapsai-
HbIX CTaHuMax 3M, nmewwmnx B cBoem coctaBe B3I, K ncnonbdyemomy 060py0BaHUI0 SO/MKHbI ObITh yCTa-
HOBJ/IeHbl TpeboBaHWA Mo cneaylwmnM napameTpam:

a) CHWKEeHWe pasHULbl MakCUManbHON N MUHUMASIBHOW HAarpy3ku BO BPEMEHW;

6) yBenMyeHvne fonu mcnosb3oBaHus BUD

Jonsa ucnons3osaHnsa BW3 ana npoussBofcTBa 3MeKTPO3HEPIUN — 3TO OTHOLLUEHME WCMO0JIb30BaHUA
3Hepruu, NonyyeHHol npu reHepaumn B3 k obLiemMy noTpebneHuo aHepriu;

B) TpeboBaHUA K aHeprocogepxaHnio CH33

MpumeHsoT 4.1.2.4.

r Tpeb6oBaHuA K adpdpekTuBHOCT CHII

MpumeHsoT 4.1.2.5.

0) TpeboBaHus K 6bicTpogelicTBuio CHI3

MpumeHsoT 4.1.2.6.

8.3.2 Ycnosus u TpeboBaHus Ans npucoegnHeHnsa CHI3 K aHeprocmcTeMe/3/ieKTPUYeCcKoi cetu

MpumeHsoT 4.2.

8.3.3 KoHcTpyupoBaHue CH33

8.3.3.1 Apxutektypa CH33

ApPXUTEKTYpPY U KOMMNOHeHTbl CH33, onpejenieHHble B 4.3.2, TakkKe UCMNO/b3YIOT K NPUMEHEHUAM B 3a-
pAAHBIX CTaHuuAX 3M, MMelowmx B cBoeM coctaBe BUD. [lononHuTesibHble TpeboBaHUsA nprBefeHbl HUXe.
Mpumep apxuTekTypbl CH33 B rmubpuaHbIX 3/1IEKTPUUYECKUX 3apsAAHbIX CTaHUMAX B coveTaHun ¢ BUD nokasaH
Ha pucyHke 38.

8.3.3.2 TpeboBaHuAa k nogcuctremam CHI3

MpumeHstoT 4.3.3.

8.3.3.3 WHTerpayua CH33 ¢ aHeprocuctemoii

MpumeHstoT 4.3.4.
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PuvicyHok 38 — lMpumep apxuTekTypbl CHI3 B rmbpraHbIX SMIEKTPUYECKMX 3apsiaHbIX CTaHUMsAX IM,
vcnonb3yowyx BUS

8.3.3.4 ®yHKUMOHMpPOBaHWE 1 ynpasneHne CH33

Tak Kak 3apsfHas Harpyska HenoctosiHHa B TeyeHue 24 4, CH33 paboTaeT B TeUeHue CYyTOK B pasHbIX
pexumax paboTbl. TUNNYHbIE PEXUMbI NPUMEHEHNS BKIKOYAKOT PEXMM CraXUBaHUA MOLLHOCTU, pexum dop-
MUPOBaHWS Harpy3ku 1 pexunmM apbuTpaxa LieHbl N0 BPpEMEHN MCNOb30BaHUSA. UTO6bI B NOSTHOW Mepe UCMOosib-
30BaTb npemmywiectsa CHO3 B pasninyHbIX pexnmMax NpuMeHeHus, UHTepBasibl CErMeHTauun n cerMeHTauuns
pexumoB 3apsaga v paspsga CH33 ao/mkHbl 6bITb OCHOBaHbI HA BCECTOPOHHEM aHa/lM3e MOLLHOCTU Harpysku
N TapU@HbIX NJaHOB B TEYEHNE MOJIHbIX CYTOK.

8.3.3.5 KOMMYHMKaUMOHHbIN MHTEpdeiic

MpumeHsioT 4.3.8.

8.3.4 Pacuet aHepreTnyeckux rnapameTpoB U pe3ysibTupyroume nokasatenm CH33

8.3.4.1 Pacuet sHepreTuyecknx napameTtpos CH33

a) T[pouecc pacyeTa aHepreTuyeckmx napamertpos CH33

O6wWwuii Npouecc pacyeTa aHepreTU4ecknx napametTpoB CH33 Ha anekTpuyecknx 3apsagHbIX CTaHumaxX
B coyeTaHun ¢ BVO nokasaH Ha pucyHke 39.
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PB1a — dhaktnyeckass BbXoaHaA MOLHOCTL BUO; PHp — MOLWHOCTL Harpyskv; P3C . — HOPMMPOBaHHaA MOLLHOCTB 3apsifiHbIX
CTaHU; PBra Hb — HopmmpoBaHHas MOLLHOCTL BUO

PucyHok 39 — lMNpumep npouecca pacyeta aHepreTuyeckux napamerpos CH33
Ha 3N1eKTPUYECKMX 3apsHbIX CTaHUMSX B codeTaHum ¢ BUD

6) TpeboBaHMA K pacyeTy aHepreTMyecknx napameTpos

Mpn BbINOSIHEHUM MpoOLecca pacyeTa aHepreTmyecknx napametTpoB CH33 fO/MKHbI ObiTb COG/MOAEHBI
cnegylouwue TpeboBaHuS.

- Pacuet sHeproemkoctn CH33 posmkKeH yuntbiBatTb xapaktepuctukn MAD, xapakTepucTuku 3apsiga-
pa3psga, a Takke onTMMasbHblii BDEMEHHOI MHTepBan 3apaja-paspsga v 9KOHOMUYeckne BOMpoChI.

- CH33, ucnonb3yemasa ans opMUpoBaHUSA Harpysku, Ao/xHa ObiTb HAacTpoeHa B COOTBETCTBMM C
haKTUYEeCKUMU YC/IOBUAMM Harpyskm 1 BO3MOXHOCTAMM MO akKyMy/MpoBaHUIO aHeprun. B 3aBucumocTu ot
YPOBHS HanpshKeHUs OOCTYMHOW CEeTU CTaHUMW HaKOMMEeHWA 3HEepruu, MUcnonblyemble Ans hopmMmpoBaHus
Harpysku, Kak npasuno, 6oiBatoT cnegyrowmx Tunos: 400 B, 10 kB n 35 kB. MakcumanbHasi MOWHOCTb NOA-
K/THOUYEHHOW K 3/ieKkTpuyeckoi cetm CH33 fomkHa COOTBETCTBOBATb YPOBHIO HaMPSHKEHUS B HEN.

- MNpeanoyTuTesibHble NeEpUoAbl BPEMEHW paspsja v 3apsafa, kak npaswuio, coriacylT C nepuogamu
BbICOKOIO ¥ HM3KOro cnpoca. MowHocte CH33 gosmkHa 6biTb HacTpoeHa B AnanasoHe 5 %—20 % MOoLLHOCTU
TpaHcchopmaropa unv onpegesieHa nocse pacyeta.

- CH33, paccuuTaHHas Ha pearvpoBaHVe Ha Crpoc, AO0/HKHA COOTBETCTBOBaTb TPEHGOBAHMAM K MOLL-
HOCTM M BpPeEMEHHbIM napameTpaMm crnpoca. dHeproeMkocTb CH33 fomkHa ObiTh onpefesieHa Ha OCHOBE ee
COBCTBEHHOW cTpaTterMm paboTbl, MOLHOCTM CRpoca U NepuoAoB BPEMEHM, a Takke 3KOHOMWYECKUX CO06-
paXXeHWiA.

8.3.4.2 Xapaktepuctukun n orpaHunyeHus CH33

MpumensatioT 4.4.3.

8.3.5 Cpok cnyxbbl CH33

8.3.5.1 YcraHoBka CH33

MpumeHsatoT 4.5.2.

8.3.5.2 OueHka paboumnx xapakrepnctmk CHI3

MpumeHsoT 4.5.3.

8.3.5.3 ®yHKUMOHMpOBaHWE U ynpaBneHne CH33

Mocne Toro Kak M nNpubbIBaeT Ha 3apsAgHYH CTaHLUMIO, PexuM 3apsaga BblbupaeTcs B COOTBETCTBUU C
BO3MOXHOCTSAAMM MO OTAAye MOLLHOCTU KaxXAoW efuHuubl aHeproobopygoBaHusa. Ecnau reHepauus BU3D npe-
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BblLaeT NOTPEeBOHOCTb B Harpy3ke npuv 3apsge, a/1eKkTpoMobub 3apsaxaeTcs OT aHepruu, reHepupyemoin B3,
a ocTaBLUasAcA MOLLHOCTb reHepaunn BU3 nepepaetca B CHIO3O vnu B 3/1IeKTPUYECKyo cetb. Ecniv mMoLHOCTL
reHepaummn anekTpuyeckoli aHeprun B3 He yaoBneTBOpseT NOTPEOHOCTL Harpy3kn ans 3apsga 6arapen 3IM,
Heobxoaumas 4acTb aHeprum BocnonHsaeTca CH33 nnv noctynaeT OT afeKTpuyeckoin cetn. Ecnm reHepaums
B3 oTcyTCTBYET, Harpy3ka 3anuTbiBaeTCs OT 3/IEKTPUYECKOW ceTu. Ecnm noTpebHOCTb Harpyskn B MOLLHOCTM
Ansa 3apsga 3M npeBbiwaeT BO3MOXHOCTN 3N1EKTPUYECKON CeTW Mo nofgaye 371eKTPO3Heprumn, HemokpbITas no-
TpebHOCTb B MOLLHOCTM BOCMOJIHAETCA 3a cyeT CH33. AnroputMm BbiGopa KOHKPETHOro pexuma 3apsaga dM

nokasaH Ha pucyHke 40.

PurcyHok 40 — lMprmep Bbibopa pexmma 3apsga M

8.3.5.4 MoHUTOPUHT
ApXUTEKTYpa CUCTEMbI MOHUTOPUHIA 3apsafHbIX CTaHumMii M, nmerowmx B cBoeM coctase B3 n CH33,

nokasaHa Ha pucyHke 41. NHdopmaLMoHHOE B3aMMOAENCTBME MeXAY Pas3/IMyHbIMW CUCTEMAMU MOKa3aHo B
Tabnuue 3.

---------- » - MOTOK SHEpPrum;--------- NoTOK AAHHbIX
PucyHok 41 — MpymMep apxUTeKTypbl CUCTEMbI MOHUTOPMHIa 3apsigHbIX CTaHuuiA ¢ BUD n CH33
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Ta6nuua 3— lMpumep MHOPMALMOHHOTO B3aMMOZENCTBUA MEXAY Pa3/IMUHbIMU CUCTEMaMU 3apsSaHON CTaHLMK
MeTtog/npoTokon TepmuHan npreva
C60pLUK MHopMaLyn VHdhopMaLsi, KOHTpOMpYeMasi MOHUTOPUHIOM RS WHchop "
WHTennektyasibHblil - cyeT-  VIHdiopMaums 06 anekTpuyectse RS485 3apsgHble TepMyHasbI,
YnK BM3; CH3S
3apsagHble TEPMUHaTbl,  DHEPrOEMKOCTb HaKOMWUTENsl SHepruu; Bpe- Ethernet Cuctema  ynpas/fieHVsi
BN3; CHO3 Ms y4acTusi; COCTOsiHME 060pyA0BaHUS; UH- 3Hepruen
dhopmaums 0 nosb3oBatene UT. A,
Cuctema ynpaeneHns  KomaHgbl 3apsga W paspsga, ToK, MOL- Ethernet 3apsigHble TepMyHasbI,
SHeprmei HOCTb; MHJ)OPMaLMsi O BPEMEHN BW3; CH33
3apsaaHble TepMrHauibl, CoCTOsiHME 0060pyLoBaHus; cTaryc nog- CAN CKY 6artapey M
BN3; CH33 K/OYEHNS; HanpsXeHve 3apaaa v paspaga,
TOK, MOLLHOCTb; MH)opMaumnss 06 anekTpu-
YecTBe; pabouMii pexuM; OrpaHUyeHus ro
MaKCUMaJ/IbHOMY HanpsXXEHUIO 1 TOKY
CKY 6arapen oM ViHdopmaunss o nonb3osarene; pabouuii CAN 3apagHble TepMUHabI,

PeXVM; BPeMS Y4aCTus; BEPXHUIA N HIDKHWIA
npegenbsl 3apsaga u paspsga Hakonutens
3Hepryn; KoMaHga Mycka/oCTaHOoBa; akTy-
anbHas MHdoopMaLma 06 akkymy/ImpoBaHUm
3Heprvu; HanpskeHve 3apsga v paspsags;
3HayeHne Toka; MHAopMauys O COCTOSHUN
CKY 1 0 makcnmasibHOM/OMTUMasIbHOM TOKe
1 BpemeHn 3apsada v paspsaga uT. 4.

B3, CH33

9 AemndmpoBaHue KonebaHUm MOLLHOCTU

9.1 MNpumeHeHue CH33

9.1.1 ®PyHKyUMOHaNbHOe Ha3HayeHne CHI3

B 60/bLUMX B3aMMOCBSA3aHHbIX 3NEKTPO3IHEPreTUYECKNX CUCTEMAX MOryT BO3HWKATb KonebaHus, Bbl3bl-
BalLine Bo3MmyLeHns B cucteme. KM HeobxoouMO A8 KOMMEHcauun HeraTUBHbIX 3(PHEKTOB Takmx Kosne-
6aHuin. MpumeHeHne CH33 nossonset ynyywatb KM nocpeAcTBOM nepeTtoka akTUBHOW MolHocTu (AKM-P)
M nepeToka peakTuBHON MolHOcTM (OKM-Q), Kak nokasaHo Ha pucyHkax 42 n 43. OgHako BnausHue OKM Ha
CTaTUYECKY0 N AMHAMUYECKYI0 YCTOMUYMBOCTb 3HEprocucTemsl 3a cyeT CHO3J oT/imyaetcsl AN KOHKPETHbIX
9HeprocucteMm. pu pacueTe aHepreTuyecknx nokasaresnein CH33 cneayeT yunTbiBaTb Xapakrepuctuku MA3,
XapakTepucTnkn sapafa-paspsaga, ontumMasibHble AnanasoHbl 3apaja-paspsaga M 3KOHOMUYecKue BOMpoChl.
MpumeHeHne ans OKM sBnsieTcs, kak NpaBwuio, ogHol u3 dyHkumiAi CH33 u HaknagbliBaeTCs Ha BbIMOJIHSE-
Mble el apyrue dyHKuMn. KoHkpeTHble TpeboBaHWA K XxapakTepuctukam nogcucrteM CH33 A0/KHbI yUUTbI-
BaTb 3Ha4YeHMUs MOLLHOCTU UM 3Heprun anga ocyuwiectsneHna AKM nog ynpasneHnem COLY, B AONOMHEHME K
HayanbHbIM NapameTpam, TPpebyeMbIM A1 OCYLLECTBNEHUSA APpYrnX yHKUniA CHID. Mpu f06aBNEHUN KOH-
Tponnepa AKM B CH33 fo/mKHbI ObITb MPOBEPEHbI N YYTEHbI A/IMTENBHOCTL BPEMEHN OTKMMKA M CKOPOCTb
HapacTaHus MOLHOCTU AN npumMmeHeHua OKM.

IX x2
© HK 3D - Laai) [ Uaal -<5>b ©
Gl TpaHcdopmarop Tvhmna 1 Tvhua 2 TpaHcdopmarop G2
1P Q
CH33

PyicyHoK 42 — TMpyMep apXUTEKTYPbl OAMHOUHON HECEKLIMOHMPOBAHHON CUCTEMbI LLMH, MOAK/OYEeHHO K CHID
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PucyHOK 43 — MpuMep apxXUTEKTYpbl ABYX30HHOI CUCTEMbI C YETbIPbMSI rTeHepaTopamu, coeanHeHHol ¢ CHI9

CnepfyeT yuntblBaTb cnefytoLlne TUnbl KonebaHwii:

a) anekTpomexaHuyeckme konebaHuss (MeCcTHble W MeX30HaslbHble) — MOryT BO3HWKaTb W3-3a Crnabbix
cBfi3ell Mexay aHeprocucteMamu unu reHepatopamu. KonebaHus BkovaloT 06MeH 3Hepruei, a takke kose-
6aHNs HanpsHKeHUs U ToKa, KOTOpble MOTYT Bbl3BaTb OTK/IOUEHME JIMHWUIA WKW TeHepaTopoB 1, TakuM obpasom,
NPVBECTU K CEPbE3HbIM aBapusim;

6) apyrve konebaHus, Bbi3BaHHble CCP, KOTOPbIA MOXeT NOSABUTLCA B BO3AYLUHbIX JIMHUAX C Nocnepno-
BaTe/IbHON KOMMeHcaLmein U B BbICOKOBOJIbTHBIX JIMHUAX 3/1ekTponepefayn NOCTOSHHOMO Toka (B OCHOBHOM
M/K), nnn npn cy6CMHXPOHHOM B3auvMOZENCTBUEM MeXAy reHepauueli, NoAKMNIOYEHHON K CUI0BOW 3/1€KTPOo-
HVKe (hoToanekTpuyeckas u BeTpoBasi), U BO3AYLUHbIMU IMHUAMU C NocnefoBaTesibHOW koMmneHcaumen u/mnm
BbICOKOBOJ/IbTHbIMW JIMHUAMU 3/1IEKTPONepesayn NocToOAHHOro Toka (8 ocHoBHOM [1/1K);

B) kofiebaHus, CBA3aHHbIE C reHepauuei, ocyLecTBIAEeMOR 3NEeKTPOHHbIMK yCTpoicTBamu (hoToanek-
Tpuyeckas 1 BeTpoBas), NOAKIOYEHHONW K cnaboi cucteme ¢ o4eHb HU3kMM KK3. YactoTa KonebaHuin Moxet
cocTtaBnAatb o1 4 go 35 Iy,

) BbIHYXAEHHble KO/lebaHUs 13-3a ynpaBnsoLLero B3aumMoaeincTeus.

9.1.2 TpeboBaHUA, CBA3a@HHbIe C BbINOJHAEMbIMN YHKLNAMUN

[N BbllweyKasaHHbIX YeTbIpeX PEeXMMOB kosebaHuii CHO3 posmkHa npepoctaBnsATb HeoOGXoAuMble
OKM-P n AKM-Q ansa ynydweHns eMndupoBaHns 3HEProcMcTemMbl B COOTBETCTBUM C YACTOTOW KonebaHuid,
BPEMEHHbIM UWK/IOM W APYTMMU XapakTepucTtukaMmm 3HeprocucTemsl.

UTo6bl JO/MKHBIM 06pa3oM obecneumBaTb (PYHKLMOHANBLHOCTL 4J/19 NMPUMEHEHMA AeMndupoBaHnusa Ko-
neb6aHnii MOWHOCTU K MCNO/Ib3yeMOMY 060pYyA0BaHMNI0, AO/MKHbI ObITb YCTAHOBMNEHLI TPEOGOBaHNS MO CNeayto-
LWMM napameTpam.

a) dnekTpomMexaHuyeckne kosebaHus

B aHeprocucTemax cyLlecTByeT ONacHOCTb HU3KOYACTOTHbIX konebaHuii (HUK) napameTpoB pexvma B
AnanasoHe vactoT 0,1—2,0 I'u. MNpu HefoCTATOYHOCTM AeMNUPYIOLMX CBOWNCTB B 3HEProcuctemMe MOXeT
NPOABUTLCA TEHAEHUMA K «Pas3BUTUIO» KosiebatesibHOro npouecca, Y4To MOXET MPUBOAUTL K HapyLUeHMAM
YCTONYMBOCTM N KackagHOMY pa3BUTUIO aBapun, a B HEKOTOPbIX CAyYasxX MOXET ObITb OrpaHu4mMBaroLLUM dhak-
TOPOM /191 nepefaBaemMoil MOLLHOCTMU.

Kone6aHnsa MOryT BO3HMKaTb Takke B C/nydyae OO0/bLIMX BO3MYLLEHWA, HAnpuMmep B C/lydyae KOpPOTKOro
3aMblkaHWA nocne ycTpaHeHUs HeucrnpaBHOCTH.

MockonbKy KonebaHMs MOLLHOCTU SIBASKOTCSA YCTOWYMBBLIM AMHAMUYECKMM COObITMEM, HEOBX0AUMO
BapbUpoBaTb KOMMNEHCAUU NpuKNagbiBaeMoin akTUBHON M peakTUBHOW MOLLHOCTU, YTOGbl NPOTUBOAENCTBO-
BaTb YCKOPAOLWMM Y 3aMefNSaolnM KonebaHmsam BO30YXAEeHHbIX 3N1EeKTPOYyCTaHOBOK U, cfefoBaTtefibHo, ra-
CUTb KOonebaHWs MOLLHOCTM, YaCTOTbl U HANPSXXEHWUA B 3Heprocucteme.

BeicTpogeiictene CH33 nossonseTt nogaensate HUK npu nepBbIX Npu3Hakax Mx NosiBeHNs. YCTaHOBKa
CHD B y3/1e Harpyskm ¢ pe3konepemMeHHbIM XapakrepoM M3MEHEHUS MOLLHOCTM NO3BONSAET napupoBatb BCe

68



FOCT P 58092.3.2—2023

HexenartesibHble OTK/IOHEHUS1 PEXVMMHbIX NapamMeTpoB U CTabunmnsmpoBaTb KX B 3aflaHHbIX npegenax. Ha pu-
CyHKe 44 nokasaH pesyfnbTaT MOAENNpPoBaHusa KonebaHuii MOLHOCTM C NATbIO A0/KHBIM 06pa3oM pasmeLlleH-
HbIMW B 3Heprocucteme CH33 (BblgenieHo 3esieHbiM LBeToM) 1 6e3 CH33 (kpacHbiM). CHKeHUe amnauTypl
HeperynsapHbIX KosebaHwii npu nomowm CH33 no3BonseT yBeMUnUTb AONYCTUMbI/A NEPETOK NO CEUYEHNUHD.

YacTora, Iy

PucyHok 44 — Mpymep MoAeMpPoBaHNSA KonebaHuiA MOLLHOCTU C NATbH0 AeMndompyrowyimmy CHI3
B y3/1aX Harpy30K 3HeprocucTeMbl

6) KonebaHusi Cy6CUHXPOHHOIO pe3oHaHca

KonebaHmsa MOryT BO3HMKaTb U3-3a PE30HAHCOB MEXAY 3/1EKTPO3HEPreTMYeckoi CUCTEMON M MexaHu-
YECKON CUCTEMOIN CUHXPOHHbIX reHepaTopoB (Cy6CMHXPOHHbLIN pe3oHaHc, CCP). DnekTpuyeckas yacTtota Ko-
neb6aHunii B aHeprocucteme c yactoto 50 'y moxeT cocTaBnAaTb oT 15 My go 35 Iy, Ans adekTnBHOro
npumeHeHns CH33 gomkHa 6biTb paccuMTaHa Ha O4YeHb KOPOTKYI AINTENbHOCTh BPEMEHW OTKMKA, TakK Kak
BbIXO4HAsA MOLLHOCTb AO/DKHA U3MEHUTLCA 3a UHTepBan BpemeHun nopsgka (1/30 Mu) = 33 mc. B atom cnyvae
OKM-Q aBnseTca npeanoyTUTebHbIM, NOCKONbKY OHO He Harpyxaet A3, HO criefyeT yunTbiBaTb YNCNO pas,
Korga Tpebyetca AKM-P (Bo nsbexaHue 6bIcTporo ctapeHus CH323).

Takke MOryT BO3HMKaTb KO/ie6aHUs Mexay 3/1eKTpoCTaHUMsaMN, COeANHEHHBIMU CU/I0BOW 31EKTPOHUKOWA
N aHeprocucTemoii (cybcmHxpoHHoe B3ammogelictene, CCB).

B) KonebaHusi, cBA3aHHble C reHepauuei, NoAKIHOYEHHON K CUMIOBOW 31EKTPOHMKe (hoTo3anekTpuye-
cKasi 1 BeTpoBas UT. A.)

KonebaHnsa mMoryt BO3HUKaTb MeXAy reHepauuein, coeguHEHHON C CU0BOI 3NEKTPOHUKON 1 aHeprocu-
CTEMOW, WM MEeXAY HECKOMbKUMU 3nekTpocTaHuusmMu BN, coefnHEHHbIMW CUMOBOIN 3MEKTPOHWKON, u3-3a
cnaboctn aHeprocucTemsl B TICH.

r) BbIHYyXAEHHblEe KonebaHus

KonebaHmsa MoryT nosiBUTbCA M3-3a NpPobsieM B OpraHax ynpas/ieHMs 3/1eKTPOCTaHUuUN.

9.2 YcnoBusa v TpeboBaHua anga npucoegmHeHmna CHI3 K aHeprocucteMme/anekTpuyeckom cetm

MpumeHsaoT 4.2
[lonosTHUTENBHO MU ralleHnn MeX30HasbHbIX KonebaHuit oT CH33D MoxeT noTpeboBaTbCsi Hagexa-
Wi npuem n o6paboTka CUrHanoB ygasnieHHoro ob6opygoBaHns namepexHns casura gasbl (MCB).

9.3 KoHcTpynpoBaHue CH33

9.3.1 Apxutektypa CH33

CH33 pgna OKM pommkHa yunmTbiBaTb OYEHb TOYHOE M3MEPEHMEe 4acToTbl U HanpsXeHUA He TOJIbKO B
Touke TMCH, HO 1 B ya/leHHOM MeCTe, KOTOpoe ByAeT CNY>XUTb 3Ta/IOHOM AN151 peakuun BCell SHEProcncTeMbl
Ha konebaHusi MOLHOCTM Npu BbiNosiHeHUM KM B KayecTBe KOOPAWHMPOBAHHOW cTpaTermn. MoryT notpebo-
BaTbCA AONOMHUTE/IbHbIE KOMMOHEHTbI, Takue Kak yctpoiictea VICB, 1 COOTBETCTBYHOLLME CUCTEMbI CBA3M HE
TOMbKO AN51 yNpaB/eHUsl AUCNETYEPCKOl CBA3bIO, HO 1 419 YAaNeHHOro cbopa AaHHbIX 0 YacTOTe U MOLLHOCTU
(cm., Hanpumep, [11]), ecnu HEOBXOA4MMO YNYUYLWNTb MOHUTOPUHT Ha TMNCH.
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PucyHok 45 — TMpumep apxutektypbl CHI3 ana KM

Kak nokaszaHo Ha pucyHke 45, koHTponnep AKM 6ygeT npuHumaTb akTUBHYH MoLHOCTb (P), yacTtoty (f)
nnu HanpshkeHune (U) aHeprocucTemsl B KayecTBe SI0OKa/IbHOTO WK AUCTaHUMOHHOTO BXOAHOIO curHana eyner
obecneynBaTb COOTBETCTBYIOLLYH aKTUBHYHO WM PEaKTUBHYK BbIXOAHYH MOLWHOCTL CHID gna npotuBoaeii-
CTBUA KOMebaHUsaM.

9.3.2 Tpe6oBaHuA kK nogcucremam CH33

MpumeHsioT 4.3.3.

9.3.3 MNogkntoveHne CH33 K aHeprocncTemMe/anekTpnuyYeckom cetu

OKM moxeT 6blTb peann3oBaHO C noMowbid CH33, kak nokasaHO Ha cxeme, NoKa3aHHON Ha PUCYH-
ke 45. CornacHo 3Toil cxeme KoHTposnep OKM 6yaeT nonyyaTb U3MEPEHWUS 4acTOTbl WM HaNpPsXXeHUs B
TMCH nam namepeHus akTMBHON MOLLHOCTM cocefHel MMHUKN. JonoNHNTENbHO, AN Nydlwel HabNaaeMocTy
SIB/IEHWIA MEeX30HasbHbIX konebaHnii n gnsa ynydweHus addektnsHoctn KM, koHTponnep AKM moxeT nony-
yaTb yAa/leHHble CUrHasIbl YacTOTbl U aKTUBHOW MoLHOCTU yepe3 NC®, cnefys COOTBETCTBYHOLLMM NPOTOKO-
nlaM CBA3W, YCTAHOB/IEHHbLIM B A€NCTBYOLWMX cTaHgapTax cepun TOCT P M3K 61850 u [12]. Mpu pa3paboTke
CH33, npefHa3HayeHHbIX Ha 3KCNOPT, crefyeT PyKOBOACTBOBATbLCA TpebOBaHWSAMWU CTaHAapToB, AENCTBYIO-
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LUMX B CTpaHe nocTasku, Hanpumep [13]. Ecnv nokanbHoOe nsMmepeHve obecneynsBaeT 4OCTATOUHYH/XOPOLUYHO
HabnaaeMocTb KonebaHuii, OHO AO/HKHO NMpeobnagaTe Haf AUCTAHLMOHHbIM curHanoMm. KoHTponnep OKM
[OJ/DKeH OblTb HACTPOEH Ha BbIGOP NOKaNLHOIO WK yAa/IEHHOTO curHana v obecneyrBaTb COOTBETCTBYIOLLYIO
aKTUBHYIO WM PEeakTUBHYIO MOLLHOCTb A1 NPOTUBOAENCTBUSA KOSle6aHUsAM.

9.3.4 ®dyHKUMOHMpOBaHWe n ynpasneHne CH33

CH33 ponxHa BkNOYaTb ynpassieHne aeMnupoBaHueM kosebaHuii nocpeacTBOM MOAYNAUUN akTUB-
HO mowHocTn (AKM-P) n moaynsaumn peaktnsHoi mowHoctn (AKM-Q).

Moanexawme raweHuo KonebaHuss HaxogsaTcs B AnanasoHe [/aKM MuH; /oKM makc]. TunnuHble 3Hadve-
HMA 408 3TOro AnanasoHa B 3aBWCUMOCTY OT KaXAOro tvna konebaHuii MOWHOCTU BKAOYEHb! B 9.1.1.

KoHTponnep OKM-P reHepupyeT curHan MoAynsumu, KOTOpbli HaknaablBaeTCs Ha 3HayYeHue YyCTaBKu
ONOPHOW aKTMBHON MOLLHOCTW PycTO. 3TO Bbi3biBaeT MOAYNALMIO aKTUBHOW BbIXOAHOW MoLWHOCTM CH33, npu-
BOZALLEl K AgeMndnpoBaHN0 KonebaHuii.

KoHTponnep AKM-Q reHepupyeT curHan MoAynsumu, KOTOpbI HaknafblBaeTcs Ha 3Ha4YeHue ycTaBku
onopHoro HanpsbkeHus LAYCTO. 3TO BbI3biBAET MOAYNALUMIO BbIXOAHOM peakTUBHON MoLlHocTn CH33, npwu-
BOZALElN K geMndumpoBaHuio. Ytobbl nsbexaTb Ype3mepHoi Harpyskum Ha CH33D Bcneacteue YCKOPEHHOro
cTapeHus, cnegyeT yuuTbiBaTb YNpaB/iseMylo MepTBY MoJsiocy.

B kayecTBe BXoAHOro curHana koHtposnnep OKM po/mkeH onvpaTtbCA Ha akTUBHYH MOLLHOCTb P unu
4yacToTy /"3HeprocucTemsl.

Tpeb6oBaHua K ynpasneHuto AKM:

- OKM_0 AO/MKHO uMeTb BO3MOXHOCTb ObiTb akTuBMpoBaHO BMecTe ¢ JKM_P, a Takke C ocTa/ibHbIMU
KOHTPO/I/IepaMn 3HEProcucTeMbl (perysimpoBaHue 4acToTbl, PerysiMpoBaHvMe HanpskeHua U T. 4.) 6e3 Kakux-
NIM60 BO3MOXHbIX HapyLIEeHWA paboThbl;

- KoHTponnep OKM fo/mkKeH umeTb BO3MOXHOCTb ObiTb akTUBMPOBaH/AeaKTUBMPOBaH B 1060 MOMEHT.
O Nto6bIX U3MEHEHUAX AOMKHO coobulaTtbesa B/M3 COLY;

- (OyHKUMS ynpaBieHus 0O/MKHA UMETb BO3MOXHOCTb M/IaBHOM akTMBauuy W AeakTuBauuu Kak C /10-
Ka/lbHOW, Tak U C yAasieHHON cTaHuumn gucnetyepckoro ynpasneHns (SCADA) 6e3 pe3knx U3MeHeHnin paboumx
BEJINYVH;

- OKM_0 He gomxeH TepsATb aheKTUBHOCTL Npu pabote ogHoBpemeHHO ¢ Q(U),

- Npy HeobXoAMMOCTM AO/HKHA 6bITb BO3MOXHOCTb UCNONb30BaTh AUCTAHLMOHHBIA CUTHaN Kak NS ak-
TMBaLMU, Tak U ANS MOAYNAUUU aKTUBHOW U peakTUBHON MOLLHOCTY;

- pacnpefeneHve akTMBHOrO Toka A1 ynpasfieHus Yactotor u AKM-P gomxHO 6biTb ynpaBnsembiM U
UMeTb BO3MOXHOCTb M3MEHEHMA B /1060 MOMEHT. MOLWHOCTb, BblAe/ieHHasa ana KoHTponanepa AKM-P, gonx-
Ha 6bITb perynupyemMoi n 6biTb MeHee onpegenexHHoro npegena (PAKM Makc), ycTaHOB/IEHHOro Ha aTtane npo-
EeKTUPOBaHUS;

- pacnpegfenieHve peakTUBHOrO Toka ANS ynpaBneHus HanpsbkeHnem un AKM-Q A0/KHO 6biTb ynpas-
NAemMbiM M UMETb BO3MOXHOCTb M3MEHEHWs B N1I060 MOMEHT. MOLWHOCTb, BblAe/IeHHaa 419 KOHTposnepa
OKM-Q, po/mkHa perynmpoBatbCs M ObITb MeHee MakcumasbHoro npegena (OgKM makc)' yCTaHOBMEHHOIO
Ha aTane npoekTMpoBaHuA. Ecnu gnsa nogaBneHus konebaHwii Tpebyetcsa 6onblas- P, 4emM MOLHOCTb, A0-
CTynHas B AaHHbI/i MOMEHT B cucTeMe, KOHTposinep AKM-P fo/mkeH MMeTb NpUopUTET Hag, peryiMpoBaHnem
4yacToTbl 1 BCA HEO6XoAMMas akTMBHasi MOLHOCTb A0 MakcumasibHoro npegena (PoKM Makc) fo/mkHa ncnosb-
3oBaTbcA ana AKM;

- ecnu ana nofasneHns konebaHuii TpebyeTca 6onblwas Q, YeM MOLLHOCTb, AOCTYNHAas B AaHHbIN
MOMEHT B cucteme, koHTponnep AKM-Q fo/mkeH nmeTb NpuopuTeT Hag, peryiMpoBaHueM HanpshkeHus, U BeCb
HeobXoANMbIVi peakTUBHbIA TOK A0 MakcuManbHoro npegena (Oa«m makc ) [l °nxen UCNonb3oBatbes Ansa AKM.

9.3.5 KOMMYHUMKaLMOHHbIN nHTepgeiic

MpumeHstoT 4.3.8.

Ecnn ncnonb3yoTca guctaHumoHHble curHanbl flP, HO oHM npepoctaBnswTca He COLY, Heobxoaum
[OMNOSTHUTENbHbLIA NOPT CBSA3M C 0CO6bIMKM TpeboBaHuAMKU ansa curHanoB flP, Hanpumep yaoBNEeTBOPSAIOLLNIA
TpeboBaHuaM cepun ctaHgaptos NOCT P M3K 61850 nnn [13].

9.4 PacyeT aHepreTnyeckux napameTpoB v pe3ynibTupytowme nokasarenm CH3I3

9.4.1 PacuyeT aHepreTnyeckux napametpos CH3I3

a) O6Lme nonoxeHus

- OHeproemkocTe CHO3 cnepyeT onpefensTb B COOTBETCTBUM C 3KOHOMUYECKMMU MOKa3aTesisiMu,
OorpaHVyYeHnsIMU NJIOLWAAKN U TEXHUYECKUMUN NoKa3aTensiMu, KOTopble AO/DKHbI ObiTb AOCTUTHYTHI (Hanpumep,
NPOAO/HKUTENBHOCTL BPEMEHM peakuun, MakCMManbHO AO0MNycTMMas aMnauTyga, MakcuMmanbHas AnnTenb-
HOCTb cTabumnmsauum uT. 4.).
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- O6wme npMHUMNblI NOAXOA0B K niowanke pasmeweHns CHI3:

- npegnoytuTesibHee ycTaHaBiMBaTb CH33 Ha cTOpoHe npuvema 3NeKTPO3IHepruu, 4emM Ha CTOPOHe
nepegayn 3/1EKTPOIHEPTUU NPU TEX Xe YC/I0BUSX;

- yctaHoBka CH33 B y3ne, HaxoAsaWweMcss Ha He6ONbLIOM 3/IEKTPUYECKOM PAaCCTOSAHUW OT MecTa BO3-
6yXaeHuii, UMeeT BO3MOXHOCTb 60MbLLEro BANSHUSA HA YCTONYMBOCTb IHEPTrOCUCTEMBI K MasibiM MoMexam;

- yctaHoBka CH33 Ha WMHY reHepaTopa ¢ 601bNUM KO3 MULNEHTOM y4acTus (OTHOCALMMCA K HU3KO-
4acTOTHbIM KonebaHusM) 60/bLLe BANSET Ha nojaBneHre HU3KOYACTOTHbIX KonebaHuii;

- CH33 npegnoytntenibHee yctaHaBIUBaTb Ha MeCTe C HeOO/bLUON Harpy3Koii.

6) lMpouecc pacyeTta aHepreTuyeckmx napameTpos CH33

O6wWwwuin Npouecc pacyeTa aHepreTMyeckux napametpos CH332 gna npumeHeHna OKM nokasaH Ha pu-
CyHKe 46.

PucyHok 46 — lMprmep npouecca pacyeta aHepreTmyeckmx napameTtpos CH33 ana npymereHusa KM
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B) TpeboBaHUA K pacyeTy aHepreTuyecknx napameTpos

Ona pacuyeta aHepretnyeckux napametpos CH33 gna OKM w onpefeneHua Haunydwero mecra Ang
onTMMasnbHOW paboTbl koHTponepa AKM A0mkHbI BbITb NPUHATLI BO BHMMaHWe cregytolwmne hakTopsbl:

- YyTOGbLI OnpeAennTb konebaHusi, KOTopble HEOOBXO04MMO racuTb, YacToTa kosebaHuii AomkHa ObiTb B
npegenax guanasoHa 4acToT, [J/19 KOTOpOoro paspaboTtaH koHTponnep OKM;

- aKTMBHas W peakTMBHaA MOLLHOCTb, MUCMOJSb3yeMble B KOHTpossiepe AKM, fo/xHbI 6bITb Nponopuum-
OHanbHbl amnAuTyae konebaHuii Af. Kak npaBuno, BenuumHa geMmndumpoBaHnsa onpefenseTca 4yactoTon wam
aKTVMBHOI MOLLHOCTbI0. Heo6xoAMMOo yunTbiBaTb 3HAYEHUe LONyCTMMOro AemndurpoBaHns, KOTOPOe [0/MKHO
6bITb [OCTUTHYTO. KoadhdomumneHT gemndompoBaHusa onpenenseTcsa Kak

£=- 0+ 100/( o2 + 02)1/2, %, (18)

roe 0 — KoagpUUMEeHT 3aTyxXaHns SKCMOHEHLMAIbHOIO Y/leHa pexuma kosebaHuii, @ = 2nf\
- Npu onpegeneHnn anemeHToB ynpasnennsa AKM_P n AKM_0 cnegyeT yuntbiBath KK3, koTOpbIA onpe-

penset Op«M _makc.” NIKM makc.>

- CNocoO6HOCTb K MOHMTOpUHrY: CHO3 cnegyeT pasMeliaTb B TakOM MecTe, 4TOObl KOHTponsnep OKM
MOT OCYLLEeCTB/IATb MOHUTOPWHI KonebGaHuid. [na MeX30HaslbHbIX YYaCTKOB NYULWMMU MECTOMO/I0OXKEHNAMM
ABNAOTCA Te, KOTOpble yAasieHbl OT LeHTpa KonebaHuil, TO eCTb MeCTOMNOJIOXEHNS B KOHLe CUCTEM, NoaBep-
XEeHHbIX konebaHusam. Ecnm CHO3 pasmelleHa Ha NOACTaHLMKW, KOTOpas He HaxOAMTCA B KOHLE CUCTEMbI,
ONs ynydweHns HabnwhaemMocT MOXeT BO3HWKHYTb HEOOGXOAMMOCTb UCMO/b30BaTh YAa/eHHble CUrHanbl ¢
KOHLIOB CUCTEMBI;

- ynpaenseMocTb: [nsa pasmelleHnsa CH33D Ha noacTtaHuuu, rae Kaxabli Tun konebaHwuii MOLLHOCTU
MMeeT XOpOoLIyl Ynpas/seMoCcTb Heobxoaumo obecneunTb ah(PeKTUBHOE YMeHbLUeHNe amnauTyabl Kone-
6aHnin. Ynpasnsemoctb KM gosmkHa 6bITb paccumMtaHa ans kaxgon TMNCH n oxmaaemoro tvna, BeNUYMHbI
Kone6aHuin 1 1. 4. OHa gomkHa onpegenatecd COLY aHeprocuctemsl;

- CTapeHue: B 3aBMCUMOCTW OT TEXHOMOMMU, UCMNoNb3yeMoin ana CHI3, n xapakTepucTuk KonebaHuii
pabota AKM MOXeT NpUBECTM K 3HAUYMTESIbHOMY COKpALLEHWIO CpOKa CAyXObl M3-3a 60MbLUIOrO Ko/mMyecTBa
paboumx UMKIOB. ITO CreAyeT yuuTbiBaTb Ha 3Tane npoeKTUpOoBaHUs, YTO6bl MPOBEPUTHL, KakK AO/KHbI ObITb
onpejeneHbl cpeAcTBa ynpasneHus N8 KaxAoro Tmna konebaHwil, U OUEHUTb OXuaaemoe KO/MyecTBO one-
pauuii;

- 4YTO6bI M36exaTb KonebaHuii HanpsHXKeHWs, NpesbllalWnX A4ONYCTUMbIe KpUTepun (TUMNWYHbIE 3HaYe-
HNa 4—5 %), JonyckaeTcs orpaHnYnTb peakuuio KoHTponniepa AKM-Q;

- YTO6bl NOBLICUTL AP EKTUBHOCTL KOHTPOANepoB AKM 1 nMeTb BO3MOXHOCTb NPOTUBOCTOATL CUTya-
unam no kputepuio N-1, cnegyeT paccpenotounts CHO3 B HECKO/IBKMX MecTax.

9.4.2 XapaKTepuUCTUKn u orpaHnyeHns CH3I3

Mpn peanusaunn npumeHeHuii KM cnefyeT yunTbiBaTh C/AeAylOLWMNE XapakTepUCTUKN:

- MpoLEeHTHas A0S KONMyecTBa HOPMUPOBAHHOW aKTUBHON MOLLHOCTU, BblAeNeHHOW ana obecnevyeHus
OKM-P (Bxog/Bbixofa), PAKM MakCc OT akTMBHOW mowHocTn CH33, P;

- MpoLEeHTHas 40N Konnyectsa HOPMUPOBAHHOM pPeakTUBHOM MOLLHOCTU, BblAENEHHON a8 obecneye-
Hua OKM-Q (Bxoa/Bbixoa), OaKM Makc OT peakTMBHOW MoOLHOCTU CH33, Q;

- MpOLEHTHas [0M8 3HEeProeMKoCTW, BblAeneHHoW ansa obecneverHus OKM;

- ONUTENBbHOCTb 3afepXku: ONnTenbHOCTb BpeMeHW, HeobxoaMMoro Ana nepejayn BXOAHOIO curHana
Ha KoHTponnep (4em 6onblle NojaBnsemas yactota KosiebaHuil, TeM kopoye TpebyeTca ANUTENbHOCTL 3a-
AEPXKN);

- ANINTENIbHOCTb BPEMeHU OTKNuKa: JAnTenbHOCTb BpemeHu, Heobxo4umoro 415 oTBeTa Ha kosebaHve
4yacToTbl MOAyNsAUMen BbIXOAHOW MoLwHOCTM CHI3 Punu Q (Yem 6onblue nogaBnsieMas yactoTa KosebaHui,
TemM Kopoye TpebyeTcsA ANUTENLHOCTb BPEMEHU OTK/IVKA);

- ANNTeNbHOCTb BpeMeHu cTabunusauumun: Uem 6onblie nogaBnseMas yactoTa konebaHuii, Tem Kopoye
TpebyeTcsA ANUTENLHOCTb BPEMEHU CTabunusauuu.

9.5 Cpok cnyx6bl CH33

9.5.1 YcrtaHoBka CH33

MpumeHstoT 4.5.2.

9.5.2 OueHka apheKTUBHOCTH

a) lNokasaTenn NPsSIMON OLEHKN:

- YII0BO€ OTK/IOHEHME poTopa reHepartopa;
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OTK/TOHEHNME YITIOBO CKOPOCTU poTopa reHepartopa;

CKOPOCTb U3MEHEHWs YINOBON CKOPOCTU poTopa reHepaTopa;

OTK/IOHEHMe MOLUHOCTM nepejayun AVHUU TPaH3UTHON CBA3W,;

OTK/TIOHEHVE YacCTOTbl B ONpPeAENIEHHbIX TOUKAaX SHEProCUCTEMBI,

6) KocBeHHble OLEeHOYHbIe MoKasaTesnu:

- amnautyga konebaHuii J B nocneayolnii nepmos, KOTOPY MOXHO paccumTatb no dopmyne

~ =~j 1 Inline — ine,0 1> (29)
t

roe Plne— mowHOCTL, nepefasaemMas B IMHUW 3neKkTponepeayn B MOMEHT BPEMEHM t;
Pline 0— mMowHOCTb, NepefaBaemMas B NMHUM 3NeKTponepeayn B HavasibHblii MOMEHT BPEMEHMU;

- M3MeHeHVe KoauuneHTa geMngupoBaHma ¢ ncnosibdosaHnem CH33 un 6e3 Hee.

9.5.3 dyHKUMOHMpOBaHUE K yrnpasrieHne CH33

Ynpasnenne OKM pgomkHO paboTtaTtb B aBTOHOMHOM pexume. OfHaKo A0/HKHA 6biTb BO3MOXHOCTb
NAaBHO aKTMBMPOBATL U AeaKTUBUPOBATb €ro Kak C I0KanbHOW, Tak W C yAaneHHOol CTaHuMn ANCneT4YepcKoro
ynpasrnieHnsa (SCADA). Psag BXxoAHbIX napameTpoB (Takne kak ycTaHOBKa 4acToTbl AN obecneyeHns paboumx
xapaktepucTtuk KM, ynpaBnawowmin KoauLMEHT KOPPEKLMUM NO YACTOTE, BO3MOXHblE «MepTBble NO0JI0ChI»
N T. A.) AO/IXKHBI UIMETb BO3MOXHOCTb YCTAHOBKM Kak JIOKas/IbHO, Tak 1 yAasIeHHO.

Ctparterusi qoyHKLMOHNPOBaHUA 1 ynpasneHns CH33, yuacteywouweli B IKM, npyMep KOTOpbIX npuBe-
OeH Ha prcyHke 47, onucbiBaeTcsa creylwym o6pasom.

B OTHOLUEHNMN KOHKPETHOrO YCTPOACTBA A0/MKHbI ObiTb YCTAHOBMEHbI KOHKPETHbLIE NMOPOroBble 3HAYEHWS
CKOpOCTKN poTopa a®, Ja)vakc n RB.

- ecnv Ao > U2 u |deo/df| > RB, YTO 03HaYaeT 60/bLUY HEXBATKY MOLLHOCTM 3HeprocucTemsl, To0 CHI3
[omxHa 6bICTpo o6ecneunTb NoAayy akTUBHOW MOLLHOCTM B 3HeprocucTemy. KomaHga ycTaBkM MOLLHOCTY
CH323 ponxHa 6blITb HEMeA/IeHHO YBesMyeHa [0 npeAenbHON BbIXOAHOW MowHocTM CH33, nocne yero
CH33 ponxHa obecneumBatb nogayvy NOCTOAHHOW NOMOXUTENIbHON MakCUMasibHON MOLLHOCTM PMakc B ceTb
ona nogasnenus Aw, dto/df;

- ecnm Ao < —e2 1 |dw/df| > RB, uTo 03HayaeT 60/IbLIOI M3GbLITOK MOLLHOCTW 3Heprocuctemsl, To CH33
[o/mKHa obecneunTb ObICTPLIA NpMeM MOLLHOCTWU K3 3HeprocucTteMbl. KomaHga ycTaBku MoHocTM CH33
OOJ/DKHA 6bITb HEMEAJ/IEHHO M3MEHEHa A0 3HayeHus NpefesibHOl BXOAHON MowHocTn CH33, uTobbl obecne-
YnNTb OTOOP MaKCMMaslbHOW MOLLHOCTY -P Makc 13 ceTu;

- ecnmn (01 < |JAcg < bi2 1 |dco/dff < RB, CH23 pgo/mkHa NepekntounTbCs B PEXUM PErympoBaHnst CKo-
pPOCTbI0 M3MEHEHUS 4acToTbl M 0becneynTb HeobXoAuMblA AeMNUPYIOLLNMA MOMEHT B CETM cornacHo P =
= Kpflco ons ymeHblUeHUs1 konebaHuii 4yacToTbl ceTu;

- ecnn 100- 0)1 < © < a+ wlwn |[dw/df] < RB, 4uTO ykasblBaeT Ha TO, YTO Mpouecc konebaHus CUCTEMbI
MOSIHOCTbIO 3aKoHuucsa, CHO3 HemMeANeHHO A0/HKHA NepPeiTu B PeXUM BOCCTAHOBIEHUSA KOIMYECTBa 3Hep-
rmnm C3, 4Tobbl BepHYTb CO B AONYCTUMbIM AManas3oH.

MpumedyaHne — C3O CHI3 B COCTOSAHUM OXUAAHWA AO/MKEH ObITb YCTAHOB/IEH Ha CPEAHWIA AnanasoH
(Hanpumep, C31=0,4 ~ 0,45, C32=0,5 ~ 0,55), uto nosBonser CHI33 yyacTBoBaThb Kak B AEWCTBUAX MO perynu-
POBaHUIO C MOBLILLEHNEM YaCTOThl, Tak 1 B AEACTBMSAX MO PEry/IMPOBAHNIO C MOHWKEHWEM YacTOTbl.

9.5.4 MOHUTOPWHT

MOHUTOPWHT 1 06CNYXMBaHWE, CBSA3aHHbIe C peasm3aunein 3Toro NPUMEHEHUs, He AO/DKHbI OT/IMYaThCA
OT MOHWUTOPUHra M 06CNYXMBaHWS, TpebyemMoro Ans Apyrux yHKUUiA, NOCKOIbKY B GOMbLUMHCTBE Cly4Yaes
OXWNJaeTcs, YTO AaHHbIA BUA PyHKLMK ByaeT fobasneH K gpyrum dyHkumam CHI2.

YuutbiBasi, uto CH33 moxeT paboTaTb C 04eHb 6OMbLUOK CKOPOCTbIO 3apaga win paspsaga B AKM, cne-
JyeT KOHTPO/MPOBAaTb AOMNO/HUTENbHbIE NapaMeTpsbl:

a) TemnepaTypa mogyneii CH3O3;

6) MakcumasibHass MOLLHOCTb 3apsfa/paspsasa.

o6oit 06MeH MHopMaLmein OTHOCUTE/TIbHO NoKasbHbIX M3mMepeHuil TNCH n cpabaTbiBaHUSA cuctem
BO Bpemsl cobbiTnii IKM O0/DKEH OCYLLEeCTBNATLCA B COOTBETCTBUM C TpebGoBaHUAMU [2] nan noTpebHoCTAMMK
cony.

Ans nocnepnywolero nsyyvyeHusi cobbiTUiA cnefyeT BeCcTU XypHasn COObITWIA C COOTBETCTBYHLLEN TOu-
HOCTbIO.
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o), @ — MakCUMa/IbHO M MUHUM/IBHO [JIOMYCTUMOE 3HaYeHMEe OTK/IOHEHMS CKOPOCTU BpalleHust (06/MvH); RB — MakcvMasibHO
JonyctmMoe 3HadeHre doodf;, K — koadhdmumeHT koppekummn o1 Xapakrepuctuky P-ACS CH33, MBT; Kp— koadhdmupmeHT koppekuym
Mo yacToTe A/19 Xapakrepuctvkn P-jo CH33, MBT/(06/MVH)

PucyHok 47 — Mpumep cTpatervm ynpaeneHns CHI33, yyacTteytowwleii B KM
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MpunoxeHve A
(cnpaBo4YHOE)

KntoueBble nokasatenn agphekTMBHOCTN NpuMeHeHnii CH33

KntoyeBble nokasaresiv, OTHOCALLMECH K KaokooMy npumeHeHnio CHI3, npvsefeHsb! B Tabnmue Al
Tab6nunuya Al — lNokasarenn, OTHOCALLMECH K NpuMeHeHnsam CH33

Mopnepkka  MpuMeEHeHUs!, CBSA3aHHbIE C MHTerpauveli B3

Perynnpo- )
Perynpo- Bae Hﬁm% Crak/BaHTE PerynvposaHve CH33 Ha %im
MoKazaTe/b BAHE :i*amnﬂpﬂme- BaHVe o BbIpaboTKM B3 a/eKTprieckvX  koreGaHuli
YacToTbI cem MpoBa/10B reHe:ZJ)-IuA—|py6NI(’JI7'I (3Heprum) n 3apAaHbIX MOLLHOCTN
§(U), Hanps- BB OTC/IeKMBaHE  CTaHUMSX C (OKM)
Bap) XEHUs) MAr reHepauyn B/3
HakonneHHas aHeprus v ) ) v Vv )
OhheKTMBHOCTL  3apsAs- v ) v )
HO-pa3psiiHOro Lykna
[AnTensHOCTb  BpeEMEHN Vv Vv Vv ) Vv ) )
OTK/IMKa M CKOpPOCTU Ha-
pacTaHusi
CkopocTb notepn 3Hep- Vv v
MM B COCTOSIHUM OXVA@-
HUSA
CkopocTb camopaspsga Vv )
Bbixog cTeneHu 3sHepro- Vv Vv ) Vv ) Vv
coAepXaHvst 3a npegenbl
[JonycTMMoro avanasoHa
OdohekTUBHOCTL paboue- Vv v Vv
ro uykna
OnopHbIAi curHan otcne- Vv Vv Vv )
XVBaHWS
CTabubHOCTb 3HEpPrum Vv Vv Vv Vv ) Vv
KonunyectBo ~ oTgaHHOM Vv
3Heprum
KonmuectBo  nornoueH- Vv
HOIN 3HEpPrumn
Konnuectso obmeHvBae- v
MOiA SHeprm
[NnkoBasi MOLUHOCTb 3a- Vv
paja
MnkoBasi MOLLHOCTbL pas- Vv Vv
papa
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MpunoxeHve b
(cnpaBo4HOE)

MpyMep HasHaueHUs! NOMb30BATE/IAM Pa3/IMUHbBIX KATEropuiA paspeLLIeHmii No yMonuaHuo NpreeaeH B Tabnvue B.1.

Ta6nuuya Bl — MNpyMep Ha3HAYEHV Pa3PELLEHNI MO YMOMHaHUIO KaTEropusiv Nosib3oBaresiei B pasiniHbIX COCTOS-

HUAX MOHUTOPUHIa 1 O6CJ'Iy)KVIBaHVIF|

PaspeLueHve

MpOCMOTP TEKYLLEro paboyero CoCTOSHUS

YctaHoBka CH332 B paboyee COCTOsHME
6/10KMPOBKM

YcTtaHoBka nofcucteM CH33 B pexum 06-
CNy)X1BaHWS/NPOBEPKY

MpocmoTp ponein n paspeLueHunii
V3meHeHue poreii 1 paspeLueHuii

MOHUTOPUHT MHdopMauumn CH33 B mecTe
pasmeLLeHus

MOHUTOPWHI COCTOSIHUS, PEXMMOB U M3Me-
pennii CH23

MOHUTOPWHT XypHanoB paboTbl
MOHUTOPVHT XXypHaU10B 6€30MacHOCTY
MOHMTOPVHT apXMBHbBIX JaHHbIX
WHchopmaums o KoHdmMrypawuym MoHMTopa

O6HOBMEHME NapameTpoB  (PYHKUMOHaSb-
HbIX PEXVMOB

BK/toUEHVE (DYHKLIMOHAUTbHBIX PEXVIMOB
OTK/oUeHNE (PyHKUMOHASTbHBIX PEXUMOB
Bbiada KoMaHfb! OTK/IOUEHNS OT CETH
Bbiada KoMaHfb! MOAK/MOUYEHNS K CET

Bblgaua KomaHabl OnepaTuMBHOTO ynpas/ie-
HUs

YcraHoB/eHVe pacnmcaHus
BkitoyeHne pacnvcaHns

OTK/II0YEHNE pacnucaHus

Porb
Oneparop
cony,
Oneparop ) cem
pacnpese- yCTaHaB’;I” A:S;rgglp MPOMb ILL-
nmsg_nbAHom MAr sHepro-  CTOPOHbI ”ﬁ?)”ezto
CUCTEMbI VSTV
CH33 HaxoauTtcs B HOPMasibHOM COCTOSIHUN

v v v v

Vv

Vv

) ) Vv Vv

bk

Vv

Vv Vv Vv Vv

v Vv Vv Vv

Vv

) Vv Vv Vv

Vv

v Y v v

) Vv Vv

Vv Vv

) \% Vv

|

) \Y v

Vv Vv )

v Vv )

) Vv )

) Vv )|

[o6aBneHne anemeHTa B OnepauyioHHbIl
XypHan

BbinonHeHve gnarHoCcTUYeCcKMX npoBepoK

Oo6cnyxwn- [MNocras-
BatOLLYIN LK
nepcoHan CH33

v v

v

v v
v

v Vv

v Vv

v \

Vv \

v

Vv

Vv

[octb
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Mpopgomkenne Tabnmupl b. 1

Pa3spelueHve

Bblgaua KoMaHz, MpoBepoK

VicnpaeneHne wim 06HOB/EHME NpPOrpaMm-
Horo o6ecnevyeHnss CH33

O6HoBNEHME Mep 6e30MmacHOCTH

13meHeHvie KoHGMrypaLmm

Oneparop

pacnpene-
JTENbHOI

Ccem

Porb
com, Oneparop
yCTaHaB/m-  Arperarop npge;waMw_
BarOLLWIA TpeTbEN TeHHOTO
M4l sHepro-  CTOPOHbI nper-
cucTembl A

CH33 HaxoguTcsa B COCTOAHUM G/IOKUPOBKM

MpOCMOTP TEKYLLEro pabouero CoCTosHUS

YctaHoBka CH332 B pabouee cCOCTOsHVE
610KNPOBKYN

YctaHoBka nogemctem CH33 B pexum 06-
CNYyUBaHNA/NPOBEPKA

MpocmoTp poneli 1 paspeLueHnii
Vi3meHeHve poseii 1 paspeLueHmii

MoHUTOpPUHT MHbopmauym CH33D B MecTe
pasmeLLeHns

MOHWTOPWHI COCTOSIHUSA, PEXVMOB U U3Me-
peHuin CH33

MOHMTOPVH )XypHaU10B paboTbl
MOHUTOPVHT XypHas10B 6E30MacHOCTY
MOHUTOPUHI @PXMBHBIX AAHHbIX

OGHOB/IEHMe MapaMeTpoB  oYHKLMOHaUTb-
HbIX PEX1MOB

Bk/itoueHMe hyHKUMOHAbHBIX PEXMMOB
OTK/MoUeHNEe PyHKLMOHATBHBIX PEXMOB
Bblgaua KoMaHzpl OTK/OUYEHUS] OT CETU
Bbigaua komaHabl NOAKOUEHNS K CETH

Bblgaua komaHabl OMepaTvBHOMO yrpassie-
HWsA

YctaHoB/ieHne pacnucaHus
BkntoueHvie pacnncaHus
OTKIoYEHWEe pacncaHns

[Jo6aBneHne aneMeHTa B ONEpPaLMOHHbIA
XypHan

BbInosnHeHve gnarHocTnyecknx NpoBepokK

Bblgaya KoMaHz, NpoBepoK
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OkoHuaHne Tabnmupl b. 1

PaspelLeHve

VicnpasneHne win O6HOB/IEHWE MpOrpamv-
Horo obecneveHnss CH32

OG6HOB/EHVe Mep 6e30MacHoCTY
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Pornb
Orieparop
Oneparop cony, cem
pacrpepe-  YCTAHaB/M-  ATDETATOp oo, ),
. BaKOLLMA TpeTbel
JUTeNbHOM JIEHHOro
cetn MAl a3Hepro-  CTOPOHbI npen-
cuCTEMbI VTS

O6enyxw- [Moctas-
BarOLLWIA LLYIK
rnepcoHan  CH33

CH33 HaxoauTcst B COCTOSIHIAWY aBTOHOMHOI paboThbl WM TEXHUYECKOTO OBC/TY»KMBAHUS!

MpOCMOTP TEKYLLETo paboyero CocTosiHMA

YctaHoBka CH33 B paboyee cocTosiHue
6./10KMPOBKM

YcraHoBka nogcvctem CH33 B pexum 06-
CNY>XBaHWSA/NPOBEPKM

MpocmoTp poneit n paspeLueHuii
Vi3meHeHne porieit 1 paspeLLeHuit

MOHUTOPUHT MHdopMauum CH33 B mecTe
pasmeLLeHus

MOHMWTOPWHI COCTOSIHUSI, PEXMMOB U U3Me-
pennii CH22

MOHUWTOPUHT XypHa/I0B PadoThl
MOHUWTOPUHT XypHa/I0B 6E30MacHOCTM
MOHUTOPUHT aPXMBHBIX AaHHbIX

OG6HOBNEHVE NapameTpoB  (PYHKUMOHab-
HbIX PEXVMOB

BK/IH0YEHVEe (DYHKUMOHAUTBHBIX PEXVMOB
OTKMoueHne (oyHKUMIOHABHBIX PEXUMOB
Bblgaua KoMaHzpl OTK/OUEHUS] OT CETU
Bblgaua KoMaHapl NOAKMOYEHUS K CETU

Bblgaua KomaHabl ONepaTuMBHOTO yrpas/ie-
HYs

YcTaHoB/eHve pacnuncaHus
Bk/toueHue pacnncaHus
OTKIoYEHNe pacnncaHys

[Jo6aBneHne anemMeHTa B OMepaLyoHHbIl
XypHau

BbINo/IHEHME AMarHOCTMUECKIX MPOBEPOK
Bblgaua KoMaHz, NpoBepoK

VicnpasneHne win O6HOB/IEHWE MpPOrpamm-
Horo obecneveHnss CH32

O6HoBNEHME Mep 6e30MacHOCTK

M3MeHWTb KoHDUrypaLmm

\% \% \Y \%
\%
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< < < < K<

<
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Bubnuorpadwusa

depepasibHbiii 3aK0H 0T 26 MapTa 2003 1. Ne 35-¢ «O6 a1eKTpoaHepreTvke»

MpaBnna TEXHOIOrMYECKOro (OyHKLVOHVPOBAHNS 3MEKTPO3IHEPrETUHECKUX CUCTEM (YTBEPXAEHBLI NOCTAHOB/IEHNEM
MpasutenscTea Poccuiickoii depepauymn ot 13 aBrycta 2018 . Ne 937)

Mpuka3z MuyHMCTEpCTBa 3HepreTkn Poccuiickoii ®eaepauum ot 13 sHeaps 2003 1. Ne 6 «O6 yTBepxaeHun Mpasun
TEXHWUYECKOW 3KCrlyaTalyn 3M1eKTpoyCTaHOBOK NoTpebutenei»

MoctaHoBneHve lMNpasuTensctBa Pocculickoin ®eaepalyn ot 27 aekabpsa 2004 r. Ne 854 06 yTBEpXAEHAN NpaBu
onepaTviBHO-AVCNETYEPCKOro YNpaB/ieHNs B 3/1EKTPO3HEPreTuke

M3K 60721-1(1990) Knaccudmkaumsi yCroBuiA okpyxatowein cpefpl. Yactb 1 MapaMeTpbl OKpy»atoLLeli cpeabl 1
cTeneHn mx xectkoctn (Classification of environmental conditions — Part 1. Environmental parameters and their
severities)

PepepanbHbili 3aK0H 0T 27 aekabps 2002 1. Ne 184-d3 «O TEXHUUYECKOM PerynvpoBaHimy»

MpaBuna oToopa CyOLEKTOB SMEKTPOIHEPrETUKY 1 NOTPEOUTENEN 3NEKTPUYECKON SHEPTUN, OKa3bIBAOLLWX YCIyrn
Mo 06eCneyeHN0 CCTEMHON HaAEXHOCTU, 1 OKa3aHWs TakvX YCyT (YTBEPXAEHbI NOCTaHOB/IeHMEM [paBuTebCcTBa
P® ot 3 mapTa 2010 r. Ne 117) B pegakupm MNoctaHoBneHus Mpasutensctea Poccum ot 20 mapta 2019 r. Ne 287
M3K 61850 (all parts), CeTn 1 cucTembl CBA3M 4/ aBTOMATM3aLMN 3HeprocmcTem obLulero nonb3osaHms (Commu-
nication networks and systems for power utility automation)

MHCT 404-2020 (M3K 62933-5-2:2020) CvcTeMbI HaKOMMIEHWSA 3M1eKTpuyeckoin aHeprum (CH33). BesonacHOCTb
cvcTem, paboTaroLmx B cOCTaBe CETU. INEKTPOXUMUYECKUE CUCTEMDI

CTO 59012820.35.240.50.004—2011 CucTeMbl AUCMETHEPCKOrO YNpaB/ieHns B 3/1EKTPO3HEpreTuke. Cuctema cbo-
pa faHHbIX 1 onepaTuBHOro KoHTpons (SCADA) B AMCNETYEPCKOM YrpaB/ieHnm

IEC/IEEE 60255-118-1, Pene n3meputenbHble 1 3aWwpyTHoe 060pyaoBaHme. Yactb 118-1. CuHxpodhasop gns sHep-
rocuctem. Mameperusi (Measuring relays and protection equipment — Part 118-1; Synchrophasor for power sys-
tems — Measurements)

CTO 56947007-25.040.30.309-2020, KopnopatvsHbiii npodinsib M3K 61850 MAO «®CK E3C»

IEEE C37.118, CraHpgapThl |IEEE ans cuHxpodpasopos ans aHeprocuctem (IEEE Standard for Synchrophasors for
Power Systems)
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