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Mpeaucnosune

1 NOAMOTOBMNEH OB6WwecTBOM C OrpaHUYEHHOR OTBETCTBEHHOCTHIO «CUCTEMBI HAKONNEHUA SHEPTUN»
(OO0 «CucTeMbl HAKONNEHWS SHEPrMKU») HA OCHOBE COBCTBEHHOIO NepeBoaa Ha PYCCKUIA A3bIK aHMMOA3BIMHON
BEPCKMN AOKYMEHTE, YKa3aHHOIo B NyHKTE 4

2 BHECEH TexHnuyeckum koMuTeToM no ctaHgaptusaymm TK 044 «Akkymynatopsl v 6aTtapen»

3 YTBEPXJEH WM BBEAEH B JEMCTBME MprkasoM QefepantHoro areHTCTBa No TeXHUYECKOMY
PErynmMpoBaHKo 1M MeTponorim ot 11 uoHa 2020 . Ne 253-cT

4 HacToswwmin cTaHgapT 9BNAeTca MOAUAMLMPOBAHHBIM MO OTHOLUEHUWIO K MEXAYHAPOAHOMY AOKYMEH-
Ty IEC TS 62933-3-1:2018 «CHCTEMbBI HAKOMMEHWUSA BMNEKTPUYECKOR aHeprn (CH3O3). YacTb 3-1. MNpoekTupo-
BaHWe W oUeHKa paboumx napameTpoB CUMCTEM HAKOMMEHWS 3NEeKTPUYECKOW aHeprun. Oblumne TpeboBaHna»
(IEC TS 62933-3-1:2018 «Electric Energy Storage (EES) Systems — Part 3-1: Planning and performance
assessment of electrical energy storage systems — General specifications», MOD) nyTeM BHECEHWS TEXHWYe-
CKMX OTKIOHEHMMA, 0BbACHEHWE KOTOPLIX NPUBELEHO BO BBEA,EHUM K HACTOSILLEMY CTaHAapTy.

HamMmeHoBaHWe HacToALWEero cTaHgapTa M3MEHEHO OTHOCUTENBHO HAMMEHOBAHWUS YKasaHHOro MeXay-
HapPOLHOro JOKYMEHTa And npuseaeHua B cooTseTcTBhe ¢ TOCT P 1.5—2012 (nyHkT 3.5).
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BBeneHue

HeobxonumocTb pa3paboTkn HayMoHanbHoro ctaHpgapra Poccuitckoid Pepepayyn Ha CUCTEMBI HaKO-
nneHus anekTpuyeckon aHeprin (CHO3) obycnosneHa MHTEHCUBHBLIM PasBUTUEM B NOCNEAHWE AECATUNETUA
TEXHOMOMMIA HAKOMNEHWUA SHEPrMK, KOTOpaa Npueena K CO3AaHWI0 HaKOMUTENEH 3HEPrMM Takux MOLLIHOCTEN,
aHeproemkocTu, KM v BuICTpoaefcTBUA, KOTOpbIE 3ACTABNAIOT NEPEOCMbICITUTE MX MECTO W POMb B COBpe-
MEHHEIX aHeprocucTemax. Ecnun TpagMumoHHele TUNkl HakonuTener (B OCHOBHOM aMeKTPOXUMUYECKUE aKKy-
MYNATOPbI) BLINONHAMNM B ANEKTPOSHEPreTUKE NWLLL BCNOMOraTerbHble PYHKLWK, TO COBPEMEHHbIE HaKoMUTe-
T BHEPTMN NPETEHAYIOT HA MECTO OAHOTO M3 BaXXHEWLLMX SNEMEHTOB SHEPTOCUCTEM.

MHorve npobrembl sNeKTPOIHEPreTUKKN, CBA3AHHBLIE C TEXHONOrM4Yeckn oByCnoBNeHHOW ¢ No3vLUMIA ce-
rOAHAWHEro AHA OAHOBPEMEHHOCTHIO NPOLIECCOB NPOU3BOACTBA U NOTPebneHrs anekTposHeprK, B Brivkan-
wewm Byayuiem MoryT BbiTb pelleHbl ¢ NOMOLLLIO HakonuTenen aHeprin. JononHUTENLHLIR UMMYNLC B pas-
BUTUM HakonuTener aaet Bo3oOHOBNAemMas aHepreTuka. KMcnonbsoBaHuWe Hakonurener ANs cornacoBaHuA
BO BPEMEHW CTOXacTUYECKMX rpaddmMKoB NOTPEONEHNA W reHepaLMn 3HaYUTENBHO NOBLILIAET apPEKTUBHOCTL
BO30BOHOBNSAEMOWN 3HEPTETUKM.

OCHOBHLIE TWMbLI HAKOMUWTENEN SHEpruy, KoTopkle AOCTUINA HaubonblUMX U HAUMYYLWKUX XapaKkTepu-
CTWK, — 3TO HAKOMNWTENMW Ha Base NUTUAMOHHBIX U MOA0BHLIX UM aKkyMynAaTopHLIX BaTtapen 6onblioi eMko-
CTW, CyNepKOHA,EeHCaTOPb! U ANEKTPOMEXaHUYECKME HAKOMUTENW.

B sHeprocucTeMax TpaaWLMOHHOIO TWNa 3afaqdv ynpasneHUs akTUBHOW MOLLHOCTBIO peLlakoT MCKIo-
YMTENBHO C MOMOLLLIO FrEHEPATOPHBIX arperaTtoB NyTeM perynMpoBaHusa pacxopa sHeproHocutena. Hakonure-
TN 3HEPTMK B COCTABE IHEPrOCUCTEMBI MO3BONAIOT NOAAEPKMBATE BanaHc akTMBHOM MOLLHOCTH, y4acTBys B
3HeproobMeHe ¢ SHEProCUCTEMOW, Perynupya B TEMEHWE CyTOK BEIPABOTKY W NOTpebneHne aneKTpoaHeprum,
NpryemM OHW MOryT BbITE YCTaHOBNEHE! B MO0 TOYKE 3HEPTrOCUCTEMBI, TaM, MAe B HUX €CTb NOTpebHOCTL.
Kpome ynpasneHns akTUBHOM MOLWHOCTBIO OHU OAHOBPEMEHHO CMOCOBHbI BBINOMHATL YHKLUMX perynmnpo-
BaHWA HANPMKEHWA B TOMKE NOAKNIOYEHWA, PYHKLUMM aKTUBHOIO hunbTpa BbICWKMX MAPMOHMK HanpsxXeHua KU
TOKa, a Takxe pewaTtb npobnemy CUMMETPUPOBAHWUA TpeXpasHON SNEKTPUHECKON CeTH.

CraHfaptel Ha CH33 gomkHbl Aatb paspaboTyukam, NpoeKTUPOBLLMKAM M 3akasvMKaM Hakonurenem
SHepriK efuHy0 TEPMUHONONMIO U TpeboBaHWs, HEODXOQUMbIE MPW UX NPOEKTUPOBAHWM, CTPOUTENLCTBE U
aKcnnyaTtauumn.

M3 TekcTa cTaHaapTa B pasgene 1 UCKNIONEHO U3NULLHE AeTanbHoe onucaHue obrnacty NpUMeHeHUA
cTaHpapta; B 3.1.2 yAaneHo npuMmedaHue, T. K. TEeKCT HOCUT CNpaBOMHBIA xapakTep; B 5.1 yaaneHa ccbinka
«npunoxeHue Ax, kak sBHas TexHuueckasa owunbka; ucknoveH 5.6.1, T K. TEKCT HOCUT NOACHWUTENbHBIA Xapak-
Tep. MNpKW STOM B TEKCT BHECEHE! CNeayiolMe U3MEHEeHA, KOTopble BblJeNeHHbIe KYPCUBOM:

- foBGaBneHo yTouHeHWe o ToM, 4To Ana CH3O, npeaHasHadeHHbIX ANnd paboTtbl B cocTase EAWHOM
SHEPreTMYEcKon cUcTEMb POCCHM M TEXHOMOTMYECKU M30NMPOBAHHBIX TEPPUTOPHAIBHLIX 3MNeKTPo3HepreTu-
YECKVX CUCTEM M OTHOCALLMXCA K 0O beKTaM AUCTNETYEpU3aLnK, Ha CTaf UM TEXHOMOMMYECKOTO NPOEKTUPOBaHWUA
MOTYT NpeabaABNATLECA AOMNONHUTENBHBIE TPeboBaHWs, obecnevmBaloe COBMECTUMOCTb C TpeboBaHUAMK K
oBBbEKTaM 3NEKTPOIHEPTETUKMA U SHEPrONPUHUMAIOLLIMM YCTAHOBKAM NoTpebuUTenei anekTpuyeckon aHeprum,
PYHKUMOHMPYIOLLMM B cOCTaBe EAMHOM 3HEPreTUYeCcKOn CUCTEMbl POCCUM M TEXHOMOTUYECKI M30MUPOBaHH bIX
TEPPUTOPUANBHBIX SNEKTPOSHEePreTUHECKMX CUCTEMAaX B COOTBETCTBUM C akTyanbHbIMU HOPMaMK W NpaBu1na-
MK, U KOTOpPbIE AOMKHBI ObITh COrmacoBaHbl ¢ CyGbLEKTOM OnepaTUBHO-AKCTIETYEPCKOrC YNpaBneHWsa COOTBET-
CTBYIOLLEro YPOBHS,

- B 3.1 CCbINKM Ha MHTEPHET-PECYPCbl 3aMeHeHbl cebinkamu Ha FOCT P MICO/M3K 27000, FOCT 16504
n FOCT IEC 60050-151,

- B 4.2.1 (pvcyHok 2) nobasneH 6nok «rpaBUTaLMOHHLIA HAKONUTENL SHEpPru», a Takke fobasneHo
NnpUMeYaHme ¢ pacliMpPOBKOK MPUHATLIX COKPaLLEHWI,

- B 5.1 pobaBneHbl nepeyrcrieHre «napaMmeTpam NofcuUCcTEMbI 3alUMThI», cebinka Ha FOCT P 58092.1,
npunoxerue A, pucyHoK A.4 ona UNniocTpauun npuMepa auarpaMmbl MOLLHOCTH;

- B 5.3.1 pnA yTOYHEHMA NEpedHa PeXMMOB ANeKTPUYEcKOW CeTK, KoTopble HeoBXOAMMO YYECTb Npr
onpegeneHnn pabouunx xapakrepuctuk CHI3, ana CH33, dyHKUMOHMpYtoWwmX B EAMHON sHEPreTUYeCcKor
cncTeMe Poccrn M TEXHONMOMMYECKM U30NUPOBAHHLIX TEPPUTOPRHANBbHBIX 3MEeKTPOaHEPreTUYECKUX cUcTemMax
1 nognagaroLwmx nof, onpeaeneHne obbekTa anekTpoaHepreTuky, nobasneHo TpebosaHne 0 HeobxoaUMOCTH
MCMNONb30BaHWA PyKOBOACTB [1], [Z];

- B 5.4.2 uameHeHo odopmMneHune Tabnuuel 1 Ana NpocToThl BOCNPUATHUA MHPOPMaLWMK;

- TpeboBaHus, uanoxeHHole B 5.5.1.2, npuseneHsl B cooteetcTBne ¢ [OCT P 58092.2.1;
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- B 5.5.9.3 Bo BTOpoM ab3ale fob6aBneH TEKCT, a Takke Ha pucyHKe U «MpuveyaHmne 1» 3aMeHeHo no-
ACHAIOLMM TEKCTOM Ha prcyHke 1 fobasneHbl Gubnuorpadmyeckue coblnku [3] u [4];

- B 5.6.1 (pucyHok 11) gobaBneHo npymevaHve ¢ pacLUMgPOBKOI MPUHATEIX COKPAaLLEHWIA;

- B 6.2.3 nameHeHo ocopMneHre Tabnuubl 6 ANA NPOCTOThl BOCTIPUATUA MHopMaL|ivm;

- o6beauHenbl NyHKTb 6.2.3.2.1 1 6.2.3.2.2, T. K. NpeAcTaBneHHas nHgopmMaLma He TpebyeT Takol ae-
Tanusayuu,

- B 6.4 naMeHeHo oopMneHue Tabnuysl 7 ANg NPOCcToTHl BOCNPUATAA MHOPMaLUK;

- BA.2.2, A3.1, A3.2ycTpaHeHa fABHaA TexHU4eckas olmnbKka B Hymepayum Tabnuu;

-BA1.2 A13 A14,A22 A23 A3.1, A3.2 npuMedaHUs K pUcyHKaMm 3amMeHeHbl CCbINKOM [4], koTo-
pan BKnoyeHa B Gubnuorpadgutio.



rOCT P 58092.3.1—2020
(IEC TS 62933-3-1:2018)

HALWMWOHANBHBIA CTAHAAPT POCCUUCKOW ®EAEPALMUMU

CucTeMbl HaKonneHUA anekTpuveckon aHeprun (CH33)
MPOEKTUPOBAHME U OLLEHKA PABOYNX MAPAMETPOB
O6wue TpeboeaHuA

Electric energy storage (EES) systems. Planning and performance assessment. General requirements

Jarta BBegeHna — 2020—11—01

1 O6nacTb NpUMeHeHunA

HacToalWKA cTaHaapT pacnpocTpaHAeTca Ha CUCTEMBbl HAKONNEHWS anekTpudeckor aHeprin (CH33),
npenHasHajveHHble ANA BHYTPEHHEN WMV HApyKHOM YCTAHOBKM C NPUCOSANHEHMEM K SNEKTPUYECKOM CETK, U
yCTaHaBnu1Baer:

- Tpebyemble PyHKUMU U BO3MOXKHOCTM CHO3;

- BMA bl UCNBITAHMA N MeTof bl OLUeHKM paboqnx napamMeTpos CHO3;

- TpeboBaHWA K MOHUTOPKMHIY W M3MEpPEHMI0 paboqunx xapakTepucTiik CH33;

- TpeBoBaHud K 06MeHy HeoBXxoaMMOM MHDOPMALMER O CUCTEME WM BOSMOXKHOCTAM yrpaBneHus.

fAna CH33, npedHasHadeHHEIX 008 pabomel 8 cocmase ESQUHOU sHepeemu4eckoll cucmemsl Poccuu u
MEXHONOBUYECKU U3OIUDOBaHHBIX MEPPUMOPLAIEHLIX SIEKMPOIHEPSEMUYECKUX CUCMEM U OMHOCAWUXCA
K obbekmam Sucnemyepusayul, Ha cmadul MEXHOMo2UYECKO20 NPOSKMUPOsaHUs Mogym npedbaenimsca
dononHumensHele mpebosarus, obecrnedusaroute coemMecmumocms ¢ mpebogaHuaMu K obbexmam anek-
MPOSHEP28MUKU U SHEP20MPUHUMAaIOWUM yomaHosKkam nompebumernell sekmpudecKol]l 3Hepauu, yHKUU-
OHUpYrOWUM 8 cocmase EAQuRCl aHepaemudeckoll cucmeMsl Poccuu U MexXHOoNoaudecku UsonuposanHbiX
meppumopuansHeIX 3NEKMPOIHENSEMUYECKUX CUCMEMaX 8 COOMEEMCIMEUL C akmyabHEIMU HOpMamu U
npasunamu, U Komopsie OomKHLI ObiMb coenacosaHs! ¢ CyOLeKIMoM oflepamusHO-OLCIIEMYEPCKO0 yrpas-
nenus (O4Y) coomeememeyiouw,eeo yposHs.

2 HopmaTUBHbIE CCbINKH

B HacToAlEeM cTaHaapTe UCnonb30oBaHbl HOPMATUBHBIE CCbIMKM Ha CNEAYIOLME CTaHAaPThI:

FOCT 15543.1—89 M3lenua snexmpomexHudeckue u dpyaue mexHudeckue usdenus. Obuwue mpebo-
8aHUA 6 Yacmu crmodKocmu K KITUMamuyecKuM eHeWwHuUM eosdelicmeyrowum ghakmaopam

TOCT 16504—81 Cucmema aocydapcmesHHbIX ucnsimanul npodyKkuyul. Vicnsimarusa U KOHMpOsb Ka-
yecmea npodyxuuu. OCHosHBIE MEPMUHBI U onpedeneHus

FOCT 23216—78 U3denus anexmpomexHUdecKue. XpaHeHue, mpaHcriopm uposaHues, 8peMeHHas npo-
MUBOKOPPO3UOHHaA 3awuma, ynaxoska. Obujue mpebosarus u Memodsi UcitbimaHutl

FOCT 30546.2—98 VicnbimaHus Ha celicMocmotiKocms MauiUuH, Apubopos u Opyaux MexHUYECKUX u3-
denuti. Obuiue NonoxeHrus u Memods! Lcisimanul

fOCT IEC 60050-151—2014 (IEC 60050-151:2001) MexOyHapodHsili 3f1eKmpomexHUYECKUL crioeape.
Yacme 151. Snexkmpudeckue u magHuUmHsie yempolcmea

TOCT IEC 61000-6-4—2016 (IEC 61000-6-4:2011) SnexmpomaeHumnas cosmecmumocms (OMC).
Yacme 6-4. Obwue cmaxGapmsl. CmaHdapm ekmpomMasHumHoll smuccuu G518 IpoMbiwsieRHsix obema-
HOBOK

WsnaHue ochuumansHoe
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OCT IEC 61000-6-5—2017 (IEC 61000-6-5.2015) 3nekmpomasHUmMHasa coamecmumocms (OMC).
Yacme 6-5. Obuwiue cmaxdapmesi. Nomexoyemotiyusocms obopydosanus, Lcnons3yemoes 8 obcmaHoske
spexkmpocmanyuu u nodcmanyuiu

FOCT P 50571.16—2007 (MOK 60364-6:2006) SnekmpoyCmaHosKuU HU3KosOTbMHAHLIe. Yacms 6. Vicnsi-
maHus

FOCTP50571.5.51—2013 (M3K 60364-5-51:2005) 3 nexmpoycmarosku HuskosonemAsie. Yacme 5-51.
Buibop u moHmax anekmpoobopydosarus. Obujue mpebosarus

FOCT P 50571.5.54—2013 (M3K 60364-5-54:2011) SnexmpoycmaHosKu HusKosoiemHbie. Hacme 5-54.
Sazemnfrouue yempoticmaa, 3allumHbie MPosodHUKU U 3alliUMmHbLIe MPOsOCHUKU YpasHUsaHUS NomeHyuanos

MOCT P 51317.6.5—2006 (MOK 61000-6-5:2001) CosmMecmumocimb MexHUYEecKuUx cpedecmas snexmpe-
MazgHUmHan. Yemolyueocmb K 3SKMPOMacHUMHLIM TOMexam MEeXHUHYECKUX cpedcmes, NPUMEHAEMbIX Ha
anexkmpocmanyuax u nodcmandyuax. Tpebosarus u Memodsi ucnsimanul

FOCT P 55194—2012 (IEC 60060-1:2010) 3nexkmpocbopydosaHue u 3TeKmpoycimaHosKU NMepemMeHHoeo
moka Ha Hanpaxerus om 1 9o 750 kB. Obujtie Memadbl UcnbimaHUl 3ekmpUdecKoll MPoYHOCMU USQNAalLIL

FOCT P 55195—2012 (IEC 60071-1:2011) Snexmpocbopydosanie u 3eKmpoycmaHoeKU NepemeHHo-
20 moKa Ha Hanpaxerud om 1 8o 750 kB. TpebosaHuda K afeKkmpUdecKoll npodHocmu Usonauuu

FOCT P 56257—2014 Xapakmepucmuka chakmopos eHeliHeas npupodHoec sosdelicmeud. Obwasn
Knaccuguxayua

rOCT P 58092.1—2018 (M3K 62933-1:2018) CHUCTEMbI HAKOMNEHWS 3NeKTpUYeckor aHeprm (CHO3).
TepMUHBI 1M onpeaeneHus

rOCT P 58092.21—2020 (M3K 62933-2-1:2017) CuCTeMbl HaKOMAEHWS 3NeKTPUHECKON SHEpPruu
(CH33). MapaMeTpbl yCTaHOBOK U METOA LI MCNbITaHWA. O0LWwme TpebosaHmA

MOCT P 58092.5.1—2018 (IEC/TS 62933-5-1:2017) CucTeMbl HAKOMMEHUA 3NEKTPUHECKOW 3HEprnK
(CH33). BesonacHocTs crucTeM, paboTalowx B cocTase ceTi. Oblme TpebosaHus

roCT P MCO/MSK 27000—2012 (ISC/IEC 27000:2009) MHdopmaumoHHada TexHonorusa (UT). MeTtoabl
W cpegcTea obecnedeHua 6esonacHocTU. CUCTEMBI MeHEXMeHTa UHdopMaLMoHHOM besonacHocTU. OBLUMA
o630p W TepMUHONOrNE

FMOCT P M3K 60870-5-101—2006 (MK 60870-5-101:2003) Yempolicmea u cucmems! mesieMexanuxu.
Yacme 5. Mpomokonsl nepedaqu. Pazden 101. Obobwarouiuli cmaHdapm o OCHOSHBIM (PYHKUUAM merie-
MexaHuKu

FMOCT P M3K 60870-5-104—2004 Ycempoticmea u cucmemsl menemexaduku HYacme 5. [Tpomokonss
nepedaqu. Pasden 104. OJocmyn k cemu dna FOCT P MOK 870-5-101 ¢ ucnions3osaHueM cmaHdapmHbIX
mpaHcnopmubIX npogunel

TOCT P MOK 61850 (IEC 61850) (ece yacmu) Cemu u cucmeMbl! ces3u Ha nodcmaHyuax

FOCT P M3K 62443 (IEC 62443) (Bce 4acTu) CeTW NPOMBILNEHHOW KOMMYHUKaumnW. besonacHocTb
CeTel U cucTem

MpumeyaHune — [pu NONbL3OBaHWW HACTOALWMM CTAHAAPTOM UenecoobpasHo NpoBeEpUTb AEWCTBUE CCHIMNOY-
HbIX CTaHAApTOB B MHOpMALNOHHOK cucTeMe obwero nonb3oBaHua — Ha oduluanbHoMm caite PegepanbHOro areHT-
CTBa MO TEXHUYECKOMY PerynupoBaHUuio U METPONOTUK B ceTu MHTepHET MNu No exerogHomMy MHGopMaLMOHHOMY YKasa-
Teno «HayuoHankeHble cTaHAapTLI», KOTOPHIA onyBnukoBaH No cocToaHWio Ha 1 AHBapA Tekylero roaa, U No BhIMNYCKaMm
exemecayHoro MHgopMayWoHHOro ykasarens «HaywoHanbHble cTaHaapThl» 3a TeKyLWUA rog. Ecnu 3aMeHeH cohinoYHbli
CTaHJapT, Ha KOTOPLIA jlaHa HeAaTUupPoBaHHaA CCbiNkKa, TO PEKOMEHAYETCA UCMOMb30BaTE AEHCTBYOLWYI0 BEPCUIO 3TOTO
CcTaHAapTa C YYETOM BCEX BHECEHHBIX B [JaHHYIO BEPCUIO U3MeHeHWn. Ecnn 3aMeHeH CChINoYHbIA CTaHAApPT, Ha KOTOpbIA
JaHa flaTvpoBaHHasA cchinka, To peKoOMeHYeTca UCNONb3oBaTh BEPCUIO 3TOMO CTaHAApTa € YKa3aHHBIM BhiLe TOfloM YT-
BepxAeHun (NpuHATKA). Ecnu nocne yTBepXAEHWA HACTOALLEro CTaHAapTa B CChINOYHBIA CTaHAAPT, Ha KOTOPbLIA faHa
JlaTMpoBaHHaA ccoblfNKa, BHECEHO U3MEHeHUe, 3aTparhBatoliee NoNnoXeHWe, Ha KOTopoe flaHa cobinka, To 3TOo NnonoXxeHue
pekoMeHayeTcA NpumeHATL 6e3 yuetTa gaHHoro nsMeHeHwa. Ecnmn ccbinoYHbili cTaHgapT oTMeHeH 6e3 3aMeHbl, TO Noro-
JKeHue, B KOTOPOM [jlaHa CCbiNKa HA HETo, PEKOMEHAYETCA NPUMEHATb B YaCTW, HE 3aTparnBaloLLed 3Ty CChINKY.

3 TepMuHbl, onpeaeneHns U 0603HavYeHUA

3.1 TepmuHbI M onpeaeneHun

B HacTodwweM cTaHgapTe npuMeHeHsl TepMmuHbl no FOCT P 58092.1, TOCT P MCO/M3K 27000,
FOCT 16504 urrOCT IEC 60050-151, a Takxke cneaylow e TEPMUHbI C COOTBETCTBYIOLLIMMK ONPEAENeHVAMU!

3.1.1 npocToii (idle): Mepuog BpeMeHn, B TedeHue kotoporo CHOS He BeIMOMHAET UNKM He cnocobHa
BbINOMHATL Ntobble (yHKUWK, CBA3AHHLIE ¢ 0BMEHOM MOLLHOCTBLIO B OCHOBHOW TOMKe noaktiodeHuns (TIH).
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3.1.2 Bpemsl BOCCTaHOBMeHUs (recovery time): Mepuos BpemeHu, Heo6X0aUMbIi A7si BOCCTAHOB/IEHUS
CH323 nocne BbINOMHEHUsI paGoyero uMkia Ao COCTOsHWS, Npu KOTOPOM napamMeTpbl cnegytolero paéoyero
UMKNa He GyAyT BbIXOAUTL 3@ YCTAHOB/IEHHbIE NMPEAEsbl B 3a4aHHOM pexume paboTbl NpU HEMPepbIBHbIX yC-
NOBMSIX SKCMyaTaumm.

3.2 O603Ha4yeHus

B HacToflwem cTaHAapTe NpUMEHEeHbl cnegyume 0603HavYeHns:
P — aKkTMBHaa MOLLHOCTb;

Q — peakTuBHass MOLLHOCTb;

S — nosHas MOLWHOCTb;

U — HanpsxeHue;

| — TOK,
COS @— KO3 PULNEHT MOLLHOCTH;
f — vacToTa.

4 CTpyKTypa CUCTEM HAKOMJIEHUS 3/IEKTPUYECKON 3HEpPrun

4.1 Apxutektypa CH33

Tunosas apxutektypa CH33 npusefeHa Ha pucyHke 1. Ha pucyHke la nokasaHa apxXuUTeKTypa, B KOTO-
poli nuTaHWe BCMOMOraTenbHOW noAcucTeMbl NOABEAEHO OT OCHOBHOW NOACUCTEMBI, @ Ha pucyHke 1b — oT
[pPYyroro BHeLWHero npucoeamHeHns. B nogpasgene 4.2 gaHo onvcaHme Kaxaown us nogcuctem CH32, a Takxke
yKasaHo VX BVSHWE Ha 06y 3 pekTUBHOCTb cucTeMbl (Hanpumep, adekTUBHOCTL 3apsaja-paspasa).

4.2 TexHUYecKue XapakTepucTuku nogcucTem

4.2.1 TMNopcucrtema HaKOMNMEHUA 3Heprun

OHEeproemMKocTb MOACUCTEMbI HAKOM/IEHUS 3HEePrnn Aos/HKHa OblTb OLEeHeHa B 3aBMCMMOCTM OT BuAa uUC-
No/sIb3yemMoit 3Heprnn. HopMrMpoBaHHble BXOAHAs W BbIXOAHAS SHEPrOEMKOCTU B OCHOBHOW TMH Hanpsamyto 3a-
BUCAT OT SHEProeMKOCTM NOACUCTEMbI HaKonaeHns. To ecTb OT 3HEProeMKOCTM MNOACUCTEMbI HAaKOMNAeHNs 3aBK-
CAT KaK 3Ha4YeHNs aKTUBHbIX BXOAHOM U BbIXOAHOWN MOLLHOCTE B OCHOBHOW TIMH, Tak 1 AnMTEeNbHOCTb, BTeueHve
KoTopoit CH33 moxeT nornowarb 1 oTAaBaTb YKadaHHY0 akTVBHYK MOLLHOCTb Yepe3 OCHOBHYO TIH.

LLinpoko pacnpocTpaHeHHbIn noaxon K knaccudukaunn CHOD ocHoBaH Ha BUAE 3HEPIrUU, UCMONb3ye-
MOl B nogcucteMe HakonseHus. MNpumep Takol knaccudukaunm npuBefeH Ha pUCyHke 2.

VHTepdeiic
CBSI3M

TMNH

a

PucyHok 1, nuct 1 — Tunosas apxutektypa CH33 6e3 BcnomoratensHoi TIMH (a) n co BcnomoraTensHoi TMNH (b)
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MofcucTemMa KOHTPONA W yNpaB/ieHus

KommyHuKaumoHHas nogcucrema
i'k WHTepdeiic

Moacuctema ynpasneHns

v CBSI3N
Mopacvctema 3awmThbl
TTTI
BcnomoratenbHbliii
BcnomorartenbHast o
C n% zmirzj:n aa CTbIKOBOYHbIi BcnOM(;:_IaJeanaﬂ
A BbIBOZ,
OcHoBHas nogcucrema
ZE Zi-
0 nc”cuctema
oAcuctema npeoGpasoBaHns TNH
HakonneHns 3HeprM
b

PucyHok 1, nuct 2

4.2.2 TMopcuctema npeobpasoBaHNAa aHeprun

Moacuctema npeobpa3oBaHUs 3HEPrMM npegHasHavyeHa ANA NpeobpasoBaHus 3HEPrUn NOoACUCTEMbI Ha-
KOMJIEHUS B 3/IEKTPUYECKYIO 3Hepruto B TIH, 06bIYHO B OTAABAEMYIO 3/IEKTPUYECKYIO SHEPTUIO NepeMEHHOro Toka
npy paspsge NoAcUCTEMbl HAKOMIEHUS SHEPrMun, a Takke SHepruv nepeMeHHoro Toka, mocTynawuein oT cetn B
dopmy, noaxogsauLyto Ana 3apaga nogcucTeMbl HakonneHus. 370 npeobpasoBaHe MOXeT GbiTb OCYLLEeCTBAEHO C
MOMOLLLbIO 3/1IEKTPUYECKMX U/ MexaHnyecknx cuctem. MNoacmctema npeobpasoBaHns SHEPTUN BAUSET Ha Xapak-
TEPUCTUKMN NOJSTHON MO HOCTM CH33, a Takke MOXET BAUATb Ha Ka4yeCcTBO 3/1eKTpo3aHeprun B TIH.

O6blYHO noacucTema npeobpas3oBaHMA NOAKAOYEHA K NOACUCTEME HAKOMMIEHUA U OCHOBHOMY CTbIKO-
BOYHOMY BbiBOAY. C TOUKM 3pEHUA MPOEKTUPOBAHMA nogcucTeMa npeobpasoBaHUA IHEPTUM TaKXKe [O0/HKHA
BK/OYATb B ce651 BCe yCTPOICTBA mepejayn 3HEpPrunm Mexay CTbIKOBOYHbIM BbIBOAOM W MOACMCTEMON Hako-
nfeHnsa, Hanpumep cuoBble TpaHCcOpMaTopbl, CUHYC-PUIBTPbLI UIX KOMMYTALWOHHbIE 3/1IEMEHTHI.

CH33

MexaHunueckne

MapoakkyMyMpyoLLye
(FAH3)

OIeKTpoXMMuyeckme

AKKyMyNATOPHbIE H6aTapen
(CBWHLOBO-KNCNOTHbIE/
NiCd/NiMH/Li/NaS)

SnekTpuyeckme

[BoiHOC/10liHbIE
KoHgeHcatopb! (ACK)

Co cxaTbiM BO3/yXOM MpoToyHble GaTapeu CBepXnpoBopALLYe
(CBH3) (OKUCTENBHO-BOCCTAHOBUTESIBbHbIE, NHAOYKTUBHbIE HakoNUTe N
rMepuaHeie) (CNVHY3)
KvHeTnueckne
(KH3) Xumunyeckme Tennosble
BopopoaHsie Tennosble HakonuTeNM
roaBVITaU'VlOHHble (3nekTponusep, (Pacnnasbl coneit,
(rHa) TONNMBHbIE 3/1eMeHTbI, CII) apnabatnyeckne CBHO)
MpumeyaHne — NiCd — Hukenb-kagmuesble, NiIMH — Hukenb-meTannrugpugHsle, Li — NUTUANOHHbIE,

NaS — HaTpwin-cepHble, CMNIM— CMHTE3UPOBaHHbIA NPUPOAHbLINA a3

PucyHok 2 — Mpumep knaccudukaymm CHIS B 3aBUCMMOCTM OT BUAA UCNONb3YEMOI 3HEprumn
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4.2.3 BcnoMmorartenesHana NOACHCTEMA

BcnomoratenbHasas nofcuvcteMa BKMIOYasT Bce HeobxoaMmoe obopyaoBaHWe, NpefHasHaveHHoe AnA
BLIMOMHEHWS AONOMHUTENBHBIX (HEOCHOBHLIX) PYHKUMIA CHO3, B TOM uMcne cucTeMy BEHTUNALMK, NOXapo-
TyLUEHWA U NPY HEOBXOAMMOCTH TEPMOKOHANLIMOHUPOBAHUS.

4.2.4 NMoacHcTeMa KOHTPONA K ynpaBneHua

I'Iop,cwmema KOHTPONA WM ynpaBneHna MOXET BKNIOYaThL B ceba noagcucTeMy ynpasneHnA, KOMMYHUWKa-
LIMOHHYIO MOACUCTEMY W MOACUCTEMY 3aLLMTHI. Ha 3Tane npoekTMpoBaHWA AoMKHbI ObiTb onpefeneHbl Heo6-
XOAUMbIE CrIOCOOLI AUCTaHLMOHHOIO YIpasneHua K peXXuMbl paboThl, KOTOpbIE CUCTEMAa KOHTPONA U ynpasne-
HWs ByaeT nopaepxvBaTh.

CHO33 ponxHa BbITb cNpoekTUpoBaHa TakuMm obpasomM, YToObI Nepebou B CHaBXeHUU SHepren He BNu-
Ann Ha BesonacHoCTb CH33 1 ee cnocoBHOCTL K MOBTOPHOMY 3anycky. HeobxoauMo onpeaenuts Makcu-
MarkHYI0 MPOAOMKUTENLHOCTL Nepeboes 1 B criyyae HeoBXOAMMOCTU NPeayCMOTPETL PE3EPBHLIN MCTOMHMK
nuTanua. Mexay usrotoBuTenem (NOCTaBLLMKOM) W 3aKA34YMKOM AOIKHEI ObITb COMMacoBaHbl OCHOBHbIE Tpe-
6oBaHus K GeaonaCHomy OTKIMIOHEHNIO U 6e30r|acHonny OCTaHOBY CUCTEMBbI.

AormxHel 6uITb NoapobHO onucaHbl PYHKLUMOHANBHBIE BO3MOXKHOCTM NoacucTeMel 3awutel CH33 v na-
pameTpbl cpabaTblBaH1| 3aLMUThI.

5 MNpoexkTupoeaHue

5.1 O6wWwHe NnonoxeHua

MpoekTuposaHnme CHOO 3aBUCKT OT TOMONOTMA ANEKTPUYECKON CETKH, @ TakXe OT MOLWHOCTK Harpys-
KM W reHepauun aneKTposHeprum, npefycMmotpedHoin B TIH. ®yHKUMOHANBHOCTb M Ha3HaYeHWe nogkniodae-
Mol CH3GS nHavBMayarnbHbl B KaXKAOM paccMarpyvBaeMoM BapuaHTe. B 3aBUCMMOCTM OT peliaemblx 3agad
kK CH33 moryT 6bITh NpeabaBneHbl TexHuyeckue TpebosaHua no:

- hyHKUMOHANBHOCTK (NOKPLITHE MMKOBLIX Harpy 30K, obecneveHue TpebyemMon 4acToThl, peXxuM paboThl
BUPTYanNbHON CUHXPOHHOW MaLlWHBI 1 AP.);

- napamMeTpam MofcUCTeMbl HAaKONMEHUA 3HEPrvK (BHEPTOEMKOCTE, MOLLIHOCTL U Ap.);

- napameTpam noacucTeMsl NpeobpasoBaHua SHeprun (BPema OTKMWKA, KOHTPONb cTaTM3ma, MOoLL-
HOCTb, MOLLHOCTb KOPOTKOTO 3aMbIKaHWUA U Ap.);

- napamempam nodcucmemMs! 3atiumsi.

Ans pa3paboTkm ONTUManbLHOro peLleHus, NOBLILEHUS afganTUBHOCTU U adEKTUBHOCTI hyHKUMOHK-
poBaHWA cucTembl TpeGosaHua K CHOO ponxHbl BbITh YeTKO onpefeneHbl. Takke HEoBXoAMMO yYUTLIBaTbL
TpeboBaHns anekTpWuYeckon ceTu. Ha aTane npoekTMpoBaHWs, Ha CUCTEMHOM YPOBHE W MOCNE YyTOUMHEHWUS
NpUNoXeHns AoMkHbl BbITb onpefenedsl TpebosaHua K CHO3 nyTem 3apgaHua TpeboBaHWin K COOTBETCTBYIO-
WKm paboumnm xapaktepucTkam CH33, Brnovas:

- HOPMUWPOBAHHYO BXOHYIO W BbIXOHYIO MOLLHOCTB;

- KPaTKOBPEMEHHYIO BXOAHYIO W BLIXOAHYHO MOLLHOCT;

- HOPMWPOBAaHHYIO 3HEProeMKOCTb;

- BpeMs OTKNWKa;

- sHepronoTpebrneHne BcnomoraTensHon NoACUCTEMON;

- camopa3spsj,;

- 3EKTUBHOCTL 3apAafa-paspana,;

- atheKTUBHOCTL 3apafa-paspaga pabodero Uvkna,

- BpPEeMSs BOCCTaHOBMEHWS;

- 3HaJueHWe nokasatener paboqvx XapakTEPUCTUK B KOHLE CpoKka cny*bbi.

HacToAwmi paaaen noMoraeT NPoeKTUPOBLLKMKY 3afaTh TEXHWYeCKMe TpeboBaHWMA TakMM 0BpasoMm, YTo-
6l y nsrotosutenein CH33 umenack Bca Heobxoauman nHdopMauma AN KOHCTPYKTUBHOTO MCTONHEHWA Y-
CTEMBI, U COAEPHMT AaHHble, HeobxoaKMble ANA oUeHKU pabodmx xapaktepucTuk CH33. 3T rapaHTUpyeT,
YTO 3aKaayWKKM nonydar BClo HEOBXOAMMYIO MHOPMaLMIO OT M3roToBUTENS (nocTaslimuka) CHOO, sroYan
TpeboBaHWs K TEXHWUYECKOMY OBCITY XMBAHWIO W 3HAaYEHUA nokasarenein paboumx xapakTepUcTUK B KOHLIE CpO-
Ka cnyx06bl, B COOTBETCTBUM C 3afja4aMm, KOTOpble NNaHUpyeTcs BOaNoXuTb Ha CHO3.

Kak npasuno, 3Ha4eH1sa HOPMUPOBaHHbLIX pabouMx XapakTepUcTVK HEOBXOAMMbI ANA 3aAaHNA TEXHUYe-
ckux TpeboBaHuWi, ycTaHaBNMBaeMbIX A,11A onpeaeneHHoro Habopa paboumx yCnoBWiA KOMNOHEHTOB, yCTPOWCTB,
obopyaoBaHUa UNK cucTeM. MNpKn 3afaHuM HOPMUPOBAHHBLIX 3HAYEHUM ¢ Lienblo NpoekTuposaHua CH33 He-
0OXOAMMO YUMTHIBATE KpUTUYECKME paBoumne npefens! auarpaMmmesl MowHocTU (em. FOCT P 58092.1—2018,
npunaxeHue A, pucyHok A.4), yxyalueHne pabodnx xapaKkTepucTUK BCEACTBUE CTapeHWUs, M3MEHEHKe YCIoBUNA
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OKpyXaloLWer cpefbl 1 Apyre orpaHnunsaiolme aktopbl. Bee HOPMUPOBaHHBIE 3HAYEHWA NPK NPOEKTMPO-
BaHWM CHO3 f0MKHbLI COOTBETCTBOBATL 3HAYEHUAM B KOHLE €€ cpoka cryxbbl.

Ha aTane npoekTMpoBaHWA Takxe fOMKeH BbiTh onpefeneH 1 ydTeH Ko MULMEHT 3KCnNyaTaLMOHHORA
rOTOBHOCTK.

Ana CHO3 HeoBxoOoUMO OLEHWUTE 3HepronoTpebneHie BCNOoMOraTensHoM NogcucTeMor. 3TOT napameTp
NnoaBEPKEH N3MEHEHUIO B TeueHue cpoka cnyxbbl CH33 1 NoaToMy orxeH ObiTh YKasaH Ha Beck Nepuom aKe-
nnyarauym CH33 ¢ yueTom yCnoBUA OKpyXKaloWern cpefbl, OXKWAEEMbIX B MECTE yCTaHOBKW. CnenyeT Takxe
Y4YUTbIBATE BNUAHKE Ha 3hpekTMBHOCTE CH3S aKcTpeMarnbHbIX NOro4HbIX YCNOBWKA, NpuBeaeHHbIX B 5.2.3.

Mpumevarnune — OnpepeneHune aHepronoTpebneHna BcnoMoraTensHol nogeuctemod —no FOCT P58082.2. 1.

5.2 YcnoBua akcnnyatauuu CH32

5.2.1 O6WwMre NoNoXeHUa

Mpn npoekTuposaHn CH33 HeoBXoQMMO YUNTEIBATE YCNOBKWA SKCIyaTaumm:

- napameTpbl U TPEBOBAHNA SNEKTPUYECKON CETW, B OCHOBHOM BKIKOMAIOLWLME ANEKTPUYECKME napame-
TpPbl, OrpaHUYeHKs, pabodme aManasoHbl U TpeboBaHWA SNeKTPUYECKOA ceTK B (OcHOBHOM) TIH (cM. 5.2.2);

- YCINOBMWA 3KCMNyaTaumy, He CBA3aHHbIE C 3NeKTpMUYecTBOM (CM. 5.2.3).

Ha aTane npoekTMpoBaHWsA, YCTaHOBKM M MOHTaxa CH3S gonMHel BbiTh yuTeHbl TpeboBaHUA, COOTBET-
CTBYIOLLME MECTY YCTaHOBKM (cM. npunoxerwe B) no FOCT 155643.1.

5.2.2 TpeGoBaHUA 3NeKTPUYECKOW CeTH K NogkioyeHuo CH32

5.2.2.1 Ha arane npoekTUpOoBaHWA [OM¥HbI ObITh yUTEHL! CRefylolme NapaMeTpbl ANeKTPUHECKON CETH
B TIMH:

- HOMWHaNbLHOE HanpsXeHWe Npr aKCnyaraumu,

- MakcumMarbHOE HanpAaxeHune OGOpyD,OBaHI/IH;

- KPaTKOBREeMEHHBIE M ANUTENEHBIC M3MEHEHWA HanpPAXeHUA,

- HOMWHamnbHaqa YacToTa,;

- AnnTenbHble konebaHwma 4YacTOThl;

- KpaTKoBpeMeHHble konebaHus YacToTHhl,

- TOK KOPOTKOTO 3aMbIKaHWUA W ero ANUTENBHOCTD,

- PEXWM 3a3EeMNEHUA HENTpanu.

5.2.2.2 CBefeHunA o 3aseMnermm — no FOCT P 50571.5.54.

5.2.2.3 MaroToBuTensb (NOCTaBLUMK) AOMKEH YETKO YKa3aTb BOSMOXHbIE HeXenaTtenbHble BO3NenCTBMA
CH33 B TIMH [Hanpwumep, BMUAHWE HA rAPMOHUYECKWI COCTaB HaNPAXEHWA N TOKOBLIE NOMEXW (MCTbITaHWA
cMm. B fOCT P 58092.2.1)].

5.2.2.4 CH33 ponxHa BbITh 3aWMLLEHa OT BOSMOXHbLIX BPEAHbLIX BO3AECMNCTBUI SNEKTPOMarHUTHOM cpefbl.
Hanpumep, B cnyyanx aneKTpoMarHUTHOM HECOBMECTUMOCTI NpW MoHTaxe CHO3 Ha noacTaHuuax Heobxoau-
Mo oBecneunTb yPOBEHb MOMEXOYCTOMUMBOCTU CUCTEMBI B COOTBETCTBUM C TpebosaHuamn FOCT P 51317.6.51n
rOCT IEC 61000-6-5.

5.2.3 Ycnoeusa akcnnyartauum

5.2.3.1 Mpw NPOEKTUPOBaHUN YHUTLIBAIOT BCE YCNOBUA OKPYXaloLWwewn cpeabl, He CBA3AHHLIE C ANeKTpu-
YecTBOM (HanpuMmep, BLICOTY Haf, YPOBHEM MOPS, BNaXKHOCTb U Ap.), @ Takke Npu HeobxoanmocTh Tpebosa-
Hust FOCT P 56257 v fOCT P 50571.5.51.

5.2.3.2 CH33 1 ee onopHas KOHCTPYKUMA AOMKHbI BbITb CNPOEKTUPOBaHbI B COOTBETCTBMKU C YPOBHEM
CEMCMWUYHOCTM NNoLWaakn. XapakTepucTukm cencmoyctoinumsocT CHIOO gonkHebl BbITb TAKUMK Xe, Kak AnA
OCTansHOro 060pyAOBAHUA BMEKTPUYHECKON CETU.

MHpopmMaLma 06 YPOBHSX YCKOPEHWA MPYHTA, a TalkKe METOAbI UCTbITAHWIA yeTaHoBNeHbl B fOCT 30546.2.

CHO3 ponxHa cooTBETCTBOBATL CTAHAAPTY NO CEUCMOYCTOMYMBOCTH (NPY Hanu4uK). MNpK BEPOATHOCTH
3HAYMTEMNBHOrO YPOBHA CeMCMUYECKMX KoneBanui cneayet NpeanpuHuMaTs AONOMNHUTENBHBIE MePbI.

5.2.3.3 CHO3 gonxHa BbITb CNPoeKTUPOBaHa U CKOHCTPYMpOoBaHa TaknM 06pasoM, 4Tobbl BbiAepKUBaTL
konebaHua pabouelt Temneparypbl C y4eTOM TEMNepaTypbl OKPyXaloWwen cpefbl M CONMHEYHOTO U3Ny4YeHUs.

5.2.3.4Npun HeoBxopgmmocT CHIO3 gonxHa BbITh 3alyLLeHa oT NbIN U arpeCceBHLIX CPefl, XapakTepHbIX
AN ycnosun skcnnyatayun. KoHeTpykunsa CH3O gonxHa ObiTb ya006HON ANA TEXHUYECKOTO 0BCNYXMBaHWA.

5.2.3.5 B 3aBUCHMOCTM OT MECTOMNONOXEHWUA, HANMUYUA PUCKOB HABOAHEHWW, BbIGpaHHOrO NpUHLUMNA UC-
nonHeHWa u radaputos CHIO3 AonxHbI ObITh NPUHATLI MEPBI NPOTHB 3aTOMNNEHKA.

5.2.3.6 B 3aBUCMMOCTKU OT MECTOMOMOXEHWS, PUCKa MNOBbLIWEHHBIX BETPOBLIX HAarpy3oK, BblGpaHHOro
npUHYUMNa 1enonHeHua 1 rabapuros CHOS pomkHbl BbiTe NPUHATEI BETPO3ALWMUTHEIE MEPEl B COOTBETCTBMK
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C CylWecTByOWMMUK cTaHAAPTaMK. [pK BEPOATHOCTM SHAYMTENBHBIX BETPOBLIX HArpy30K, cnepyeT npeanpu-
HUMaTb MEpbI HE3ABWCUMO OT HaMWYKMA TakMX CTaHAaPTOB.

5.2.4 CtaHgapTbl, HOPMbI U NPaBuna

5.2.41 Ha sTane npoeKkTMpoBaHUA ACNMKHbLI ObiTh NpoaHannanpoBaHl BCE CTaHAapThl, a Takke Aen-
CTBYIOLLME HOPMbI M MPaBKna, KOTopble BIMAIOT Ha KOHCTPYKUMD CH3O.

5.2.4.2 Ang MUHMMMW3aLWMW BOSOENCTBUA HA OKpyKatowwyto cpedy paboTatowen CHO3 cnepyert yunTbl-
BaTb ABMEHWUA, CBASAHHBIE C HOPMAankbHbIM PyHKLHMOHMPpOBaHKWEM CH3S (HanpuMmep, WyM, BbIAENAOLWMACH
ras Wnu snekTpoMardUTHoE None), a Takke NocrneacTBUS aBapuiiHbIX CODLITUA, BbI3BAHHBLIX HEWMCMPABHOCTBLIO
B paboTe CH3O3 (noxap, B3pLiB, paspyLUeHWe), a Takke BOMpoCch! yTUNnsaLmu.

CBefieHWd 0 BO3AEHCTBMM Ha OKpyXatoLLyto cpefy, TpeboBaHua GesonacHocTW ykasaHel B TOCT P 58092
(ece yacmu), a TpebOBaHWA K aNeKTPOMarHMTHoOMY uanydveHmnio — B fOCT /EC 61000-6-4.

£.3 OnpeneneHue napametpoe CH33

5.3.1 TpeboBaHuA B ocHOoBHOW TMH

Onpepenenuve napamerpos CH33 cBA3aHo ¢ BEIDOPOM OJHOIO UMM HECKOMBKUX XapakTepHbIX paboumx Ln-
KroB, koTopble CHO3 gonxHa BeINONHUTE B OCHOBHOW TIH ¢ Tem, 4Tobel oHa cooTBETCTBOBamMA TpeboBaHWAM K
pabouMm xapakTepucTukam. Kpome Toro, HeoBxoa Mo onpefeniTs MUHUMATBHOE U MaKCUMAaNbHOE BPEMS BOC-
craHosneHnd CH33 Mexay pabodrMuy LWMKnamMu, a Takke TpebyeMbli cpok cnyxbel CHOS ¢ yueToM cTapeHums.

TexXHUYECKME XapaKTePUCTUKKM YCTaHOBMNEHHBLIX paboumx UMKNOB AOMKHEl BKNKOYATE:

- NPOAOMKUTENBHOCTE W NEPUORNHHOCTL;

- TpebyemMbln rpadok akTUBHOM MOLLHOCTK B OCHOBHOM TIMH ¢ yKkasaHWem OQOnyCTUMBbIX OTKIOHEHWA
(MakcumaneHoe N MUHUManBHOE);

- TpebyeMbli rpauk peakTUBHON MOLLHOCTU B OCHOBHOW TIH ¢ yKasaHWeM A0NyCTUMbIX OTKITOHEHWUA
(MakcumankeHoe U MUHMManLHoE).

CnenyeT y4YecTb, YTO rpaduKkh aKTUBHOW U PeaKTMBHOM MOLLHOCTHM B OCHOBHOM TIH MoryT BknovaTs ne-
pUoabl BPEMEHK, B TEYEHME KOTOPLIX aKTUBHAs W/WUMK peakTWBHas MOLLUHOCTbL paBHbl Hymio. Mpadukn QOn%Hb
AaBaTh NpefcTaBeHre O CKOPOCTU U3MEHEHWA aKTVBHOM M PEAKTMBHOM MOLLHOCTW 1 WX NPeAenbHbIE 3HauYeHUA.

[Nockonkeky HavalkbHble 3HaueHWs napamMeTpoB Kaxaoro pabovero Yukna AomkHel BuiTe B onpeaeneH-
HEIX Npefenax, To MoXeT NnoTpeBoBaThLCH LMK BOCCTAHOBMEHMA [0 COCTOSIHUSA, B KOTOPOM CTAHET BO3MOXEH
ovepefHor pabodni Uukn. CTeneHb cBobofbl B LMKITaX BOCCTAHOBMEHWS 3aBUCHT MNMPEUMYLLIECTBEHHO OT YC-
noBuiK ceTn. Ana pacueta napameTpoB CH33 HeobxoonMMo 3agarhb crefylowmne 3HadveHma NnapaMeTpos Npo-
Liecca BOCCTaHOBNEHMA:

- MWHUManNbHAsA NPOLCIKNTENBHOCTb,

- MaKkcuMarbHasa Npojor¥UTENLHOCTE;

- AManasoH AoMNyCTUMbBIX 3HAYEHWIA BBIXOAHOM UMM BXOA HOM aKTMBHO M MOLLIHOCTK, BKMNIOYaA MakcuManb-
HbIE Y MUHVMaTEHbIE 3HaYeHWs,

- TpeBoBaHWA UMK OrpaHUYEHUs NO BXOAHOW W BEIXOAHON peakTUBHOM MOLLHOCTMY,

- MakcumMarnbHO AOMNYCTUMbIE CKOPOCTH M3MEHEHWA aKTUBHOM 1 peakTUBHON MOLLHOCTH;

- AOMNYCTUMBIA AManas3oH 3HavYeHWR KosdPULUMEHTa MOLLHOCTM B OCHOBHOW TTH,

- TpeboBaHUA K 3HAYEHUIO KOBMULMEHTE MOLLHOCTH.

Mpw onpefeneHnm paboqmx xapaktepucTik CHO3 no napameTpam pabodmx LMKNoB M BpeMeHW BOC-
CTaHOBMNEHWA HeOBXOAWMO YUnTLIBATL HaMboree BepoATHLIE CLEHAPUK Pa3BUTUA COBLITHIA B 3NEKTPUYECKOR
cucteme. fna CH33, tyHkyLUoHUpYrOWUX 8 cocmase EQUHOU aHepeemudeckol cucmemsl Poccul U mex-
HOMOBUNECKU USONTUPOBAHHBIX MEPPUIMOPUANBHbIX 3TEKMPOSHEP2SMUYECKUX cucmenm U nodnadaiouiux nod
onpedeneHue obvexkma 31eKmpoIHepaemuKL, Heobxodumo pykosodcmeosamecs 1], [2]. CnepyeT Takxe
YYUTLIBATE NEPCNEKTMBLI PASBUTUA AMEKTPUHECKON CUCTEMBI B OTHOLLEHWM FeHepaLmM 1 HarpysKku, a Takxe
M3MEHEHWSA B CTPYKTYpe CeTH.

TpeboBaHWA onpeaensioT, MCxofas M3 Habopa pabounx LUMKNOB ¢ pasnuUYHOM NPogonKMTENBHOCTHIO
(KpaTKOBpEeMEHHbIE W ANUTENBHBIE) M C PA3NUYHBIMKY MAKCUMArbHBIMK 3HAYEHWAMM MOLLHOCTW. B &TOM cny-
Yae AN8 NpaBUbHOro oNMcaHWa Bo3MoXHocTer CH33 MoxXeT NoTpeboBaTbecy COBMELLEHME paboYix LMKIOB,
XapaKkTepHbIX ANA pasnyuHbIX YCNOBMIA aKCnmyaTaumm.

JonxHel 6biTb oNpefeneHsl cnegyole XapakTepucTUKK padodix LIMKNOoB:

- BpeMs OTKNWKa;

- ofLasn NpofonKUTEenLHOCTE;

- HaqarnbHOE CoAepKaHWe aHeprum,
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- COAepXaHue sHepruu B KoHUe paboyero Uukna;

- MaKkcuMarbHOe 3HauYeHne aKTUBHOM BbIXO4HON MOLHOCTH;

- MakcMmMarbHOe 3HaYeHWe aKTUBHOW BXOAHOM MOLLHOCTH;

- MEPUOANYHOCTD M3MEHEHWA aKTUBHOW MOLLHOCTH,

- MEPUOANYHOCTD NEPEKITIOYEHNA MEXAY aKTUBHOM BXOOQHOM UMK BbIXOAHON MOLLHOCTbIO,

- MakcMMarbHasn BbIXOAHAsA 3HEPrus 3a pabouni UMKR, T. e. MakcuManbHasa BbIXOAHas SHeprus B Teve-
Hwe pabodero Uukna B ocHoBHoM TIH npu oTaade TONbKO aKTUBHOM MOLLHOCTWU (MaTeMaTUYecKUi MHTerpar
BbIXO[HOM aKTMBHOM MOLLHOCTW 3a NEPUOA, B KOTOPbIV BbIAAETCH TONMBKO aKTUBHAS MOLHOCTD);

- MakcHMarbHasn BXOAHasA 3Heprys 3a pabounia UWKN, T. €. MakcumaneHas BXOQHAA SHEPrvs B TEYEHME
paboyero LMkna B ocHoBHOW TIH npu oT6Ope TONBbKO akTMBHON MOLLHOCTM (MaTeMaTyeckniA MHTerpan BXog-
HOM aKTMBHOM MOLLIHOCTW 3a NEPUOA, B KOTOPbIA OTOUPAETCA TOMBKO aKTUBHAA MOLLHOCTL),

- MakcumarnbHoe 3HaueHWe peakTWBHOW BbIXOAHOW MOLLHOCTH;

- MakcuMansHoe 3HaYeHWe peakTUBHON BXOLHOW MOLLHOCTH,

- NEPUOANYHOCTE USMEHEHWA PEaKTMBHOM MOLLHOCTH,

- NEePUOANYHOCTb NEepeKNoMEHNA MEXTY PeaKTUBHOW BXOLHOM W BLIXO4HOM MOLLHOCTHIO.

[Mprumepkl paboymx LMKNOB ANA HEKOTOPbLIX BUA OB NPWUMNOXEHMH CHES3 NprBeeHb! B NPUIOKEHWN A.

£.3.2 PekoMeHpauumn no onpepeneHuto napamerpoe CH33

OnpepeneHue napamMetpos CH33 MoXeT BbITh OCHOBaHO Ha TpeboBaHMAX K paboumm LMKIaM, K Bpe-
MEHW BOCCTAHOBMEHWUS 1 CPOKY CIy:Kbkl.

[Mocne onpefeneHus napameTpos nocTasBlmk CH3S ponKeH NPooeMOHCTPUPOBaTh 3aKkazduKy, YTO
NPy COOTBETCTBYIOLLEH aKennyaTaLmm 1 onpegeneHHom obenyxusaHum CH33 ByneT BLINONHATL Tpebyemsle
PYHKUMM B TeYeHWe BCero cpoka cnyxbbl.

O BO3MOKHOCTK BbINonHeHus CH3O Tpebyemblx dyHKUWMIA B TEHEHWE BCEro Cpoka cryKBbl MOXHO Cy-
AWTE No cnepyowyM napameTpam CH33: HOpMWPOBaHHAA akTUBHAA BbIXOAHAR MOLLHOCTL W NPOAOIKMTENB-
HOCTb €e Bbifaql, HOPMWPOBAHHAs aKTWBHAaS BXOAHAA MOLHOCTE WM NPOLOMKXUTENBHOCTL ee oTbopa. Kpo-
Me TOro, CKOPOCTW M3MEHEHWS MOLLIHOCTW, KOTOpPbIe MOTYT BbiTk NomyYeHbl U3 Tpebyemblx pabounx LMKIOB,
JOMKHbI YA0BNETBOPATL TPeBOBaHKAM K BpeMEHW OTKNKMKa CH3O B TeYeHKWe BCEro cpoKa crnyxobl.

Mpu onpepenerny Tpebyemblx Napametpos CH3O Ha NpoTAXeHWM BCero cpoka cnyx6el HeobxogumMo
TaKKe NpYHUMaTE BO BHWMaHWE BbINCNHEHWe TexHWJeckoro obcnyxuBaHua U peMoHTa (Hanpumep, Heobxo-
AVUMOCTb PErYNAPHOTO BbINONHEHWUA LMKNOB KannbpoBKu).

Anga enucanua dyHkymin CHOO cnegyeT yunTbiBaTh Bee pabovre LMKIbI M COOTBETCTBYIOWMWE UM Napa-
METPbI. Takke HeoBX0AUMO YUUTBIBATE LMKNLI BOCCTAHOB/IEHMS M XapaKTepHbIE AN HAX NapameTpbl.

5.4 OcHoBHble aneKkTpuyeckne napameTpbl CHI3

5.4.1 O6uwue nonoxeHun

Ha atane npoekTuposaHua CH33 AonxXHbl 6bITb yuTeHbI TpebosaHua K TTH 1 TpeboBaHMA 3akasumka.
B xofae npoekTupoBaHna HeobXoaMMO COCPeaoTOYMTL BHUMaHWE Ha pabounx xapakTepucTukax us cneuuduka-
LivKn 1 conyTCTBYIOWEN MHopmaLmK, obecneunsas cornacoeaHHyto paboTy Bcex noacmcteM umnm obopyno-
BaHWA, NPEAOCTABMNEHHOM Pa3NMYHLIMK NOCTaBLMKaMK (CM. Tabnuuy 1). MNpwn 3TOM cneayeT Takke paccmo-
TPeTb BONpoc 06 yxyaweHun pabodnx xapakrepucTuk CHOO Becneacrere ctapeHus.

CneayeT yunTbIBaTb OrpaHUHEHUA NO MOLHOCTK, AOCTYNHOWM SHEPTUK, BHELLHUM YCMOBMSAM W 4PYIMM
BHYTPEHHUM/BHELLIHUM akTopam.

MopknoyaeMble K 3NeKTpuieckor cetu CHO3 AONXHbLI COOTBETCTBOBATL TEXHUYECKUM TpeboBaHU-
AIM Ha NPOTAXEHUWN BCEro CpoKa UX CIyXObl, ¢ y4eTOM YCNOoBMIA SKcmnyaTaumun, No TUNOBOMy pabouemy
rpaduky (cm. FOCT P 58082. 1), yCNnoBWIA OKpyXatowen cpeabl, NEPUOAUYHOCTU TEXHUYECKOrO 06CnyXu-
BaHWA U T. A,

Tabnuuya 1 —MNapametphl, Tpebytolme ocoboro BHUIMaHUS Ha 3Tane NpPoeKTUPOBAHUS

Pabovas xapakmepucmuxa Konmpanupyempiil napameinp

BHeproeMkocTb 3HayeHns HOPMMPOBAHHOW BHEProemMKocTH AnA obecneueHns pacieTHOTO CpoKa Cryxbul
TpebyemMble 3Ha4eHUsA IHEPrOEMKOCTHU ANsA OrpeAerneHHoro NpUunoXeHus

MOLWHOCTE HopmupoBaHHas BXOAHAA U BBIXOAHAA MOLYHOCTb
HopmupoBaHHaa MOLHOCTL NPW HANWUNK NOAKMIONEHUA K CETU U NPU €ro OTCYTCTBUN
KpaTkoBpeMeHHan MOLLHOCTL
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Okonyvarue mabnuyst 1

Pabouas xapakmepucmuka Kornmpanupyembiii napamemp

SthbekTMBHOCTL 3apapa- | JddeKkTUBHOCTL 3apaAaa-paspaga

paspsga S derTUBHOCTL 3apaaa-paspsaa pabouero yukna gnga onpeaeneHHoro NPUNoXeHna
OHepronoTpebneHne BCNoMoraTenbHOW NoJCMCTEMON U NOACUCTEMO KOHTPONA W ynpas-
neHWA, a TaKKke BHYTPEHHWE noTepn

MoTepu aHeprun BcneacTeue cobecTBeHHoro noTpebneHna unu camopaspsga

3HaueHua nokazareneid | KoHCTpykUuA cucTembl M NNaH TexHUYecKkoro oBcryXusanns, obecneunsatome CooTBeT-
B KOHL|E Cpoka CryX6bil cTBUE TpebyemMuiM pabouuM XapakTepuCTUKaM Ha KOHel cpoka cryxbbl

Bpems oTknuka Tpebyemoe Bpems OTKIMKA (ANA aBTOHOMHOA paboTbl, pexXuMa CNegoBaHuna 3a Harpy3Kkou,
paboTkl No rpaduky U ANCTAHUNOHHOMO AUCNETUYEPCKOrO YNpaBneHNns)

Tpebyemoe BpeMs OTKMUKA ANA 3aNyCKa U3 PeXUMa OXnaaHNA

BpeMs OTKMUKA ANA NepeknioueHua N3 pexnMa oTbopa akTUBHOW MOLLHOCTHU B PEXUM OT-
Jayu aKTUBHOW MOLLHOCTU

5.4.2 BXxogHaA U BbIXOAHAA MOWHOCTb

B coorBeTcTBMM ¢ HasHadeHWem CHOO pomxHa 6biTb BbIOpaHa HOPMUPOBAHHAA aKTMBHAA BXOAHAsA W
BEIXOAHAA MOLLHOCTb, KOTOpPble AomKkHbl BbITe 0BecneveHsl A0 kKOHUa cpoka cnyxbbl.

3Ha4YeHWA HOPMUPOBAHHLIX aKTUBHOA BXOQHOM M BLIXOQHOW MOLLHOCTHM CNeayeT onpeaenaTs B OCHOB-
HoW TMH. OHW AONXHBI COOTBETCTBOBATL 3HAYEHUAM HOPMWPOBAHHOW aKTUBHOW MOLLHOCTW NpW 3apane
M HOPMWPOBAHHOM akTMBHOW MOLLHOCTW MpW pas3page, onpeaeneHme Kotopeix AaHo B fOCT P 58092.1.
3HauYeHUs KpaTKoBPEeMEeHHbIE BXOAHOM K BbIXOAHON MOWHOCTU A0MKHbI ObITb paBHbl 3HAYEHWAM KpaTKo-
BPEMEHHOM MOLHOCTK MpK 3apaje M KpaTKOBPEMEHHOW MOLLHOCTU OTAauYM SHEPruu, OnpefeneHHbIM B
FOCT P 58092.1.

Ha aTane npoekTMpoBaHKA AOMXKHbI BbITb paccMoTpeHbl BONPOChl Bbibopa noacucTeMsl npecbpasosa-
HUA SHEPTUK K NOACKCTEMBI HakonneHna CH3O 1 nx TEXHUYECKUE XapakTepUCT UKW,

[TfpuMevaHne — HopMupoBaHHaA BXOAHAA W BbixoAHas MolHocTe CH33 moryT He coBnaaaTs.

5.4.3 HopmupoBaHHasa 3HepProemMKocTb

MoacucTema HakonneHna CHI3 gonxHa 6blTb paccyUTaHa Hagnexall MM obpasomM Ha sTane NpoekTu-
poBaHua Ans obecnedeHus TpebyeMoh HOPMUPOBAHHON SHEProeMKOCTH U TpebyeMbIX 3HaUYEHWIA aKTUBHON
BXOOHOM W BbIXOQHOW MOLHOCTM B OCHOBHOM TINH B Te4eHWe 3agaHHoro nepyvoga BpeMeHu.

HopMWpoBaHHAA SHEeProeMKoCTb JOMKHa COOTBETCTBOBATL 3HAYEHMIO B KOHLIE CpoKa CyXObl, YYnThI-
Ban Hauxyiluve pexvMbl paboThl [Hanpumep, cHMXeHWe adpdeKTUBHOCTY (AerpasaLun) ns-3a BeICOKMX UMK
HW3KKX pabodmx TemnepaTtypl.

MpofonKUTENBHOCTL PaboThl NPW BblfaYE HOPMUPOBAHHOW aKTUMBHOWM BbIXOAHOW MOLWHOCTM AOMKHA
COOTBETCTBOBATE MWHUMANEHOMY BpeMeHW, B TedeHue kotoporo CHOO cnocobHa HenpepbiBHO oTAaBarb
HOPMMWPOBAHHY O @KTUBHYIO BBIXOL HYH MOLLHOCTL, M3MEPAEMYI0 B OCHOBHOM TIMH, HauMHaa ¢ COCTOAHMA Mak-
CUMaIBHOM CTENEHM 3apsKEHHOCTH (C3) A0 COCTOAHUA MUHKMMaNLHON C3. MPoAOMKUTENBHOCTL OTAAYU HOP-
MWPOBAHHON aKTUBHOW MOLLHOCTM A0MKHa 6bITe paccyMTaHa Ha KoHel cpoka cnyxbbl.

HopMWpOoBaHHYIO BLIXOAHYIO 3HEPrOEMKOCTE MOMyYaroT NyTEM YMHOXEHUA HOPMWPOBAHHON aKTMBHOM
BbIXOAHOW MOLUHOCTW Ha NPOAOIIKUTENBHOCTE BbIAaYM HOPMWPOBAHHOM aKTMBHOM MOLWHOCTWU. Takum obpa-
30M, HOPMMPOBaHHAA BLIXOAHAA SHEPTOEMKOCTL PaBHa HOPMMPOBAHHOM 3HEPrOEMKOCTW, ONpeaeneHue Ko-
TopoM faHo B FOCT P 58092.1. Mpw atom CH33 gomkHa 06ecneymnTs HOPMUPOBAHHOE 3HAYEHWE BLIXOLHOM
MOLLHOCTW B OCHOBHOW TI'TH B TeueHwe onpeneneHHoro nepuoga BpeMEHU B KOHLE CpoKa cryKbbl.

MpPOQONKUTENBHOCTL PaboThl NPU OTOOPE HOPMWPOBAHHOM KTUBHOM BXO4HON MOLLHOCTK JOMMHa COOT-
BETCTBOBATbL MUHWMANBHOMY BPEMEHW, B TEMEHWE KOToporo CH33 cnocoBGHa HenpepbIBHO NOMOoLWars Hop-
MUPOB&HHYIO @KTMBHYIO MOLLHOCTE, M3MEPAEeMYI0 B OCHOBHOW TOUKE NOAKITIOMEHWS, HaYMHas C COCTOAHMA
MUHKUManNbLHOM C3 40 cocTOAHMA MakcumarnbHoW C3. Mpog onXUTENBHOCTE 0TEOPa HOPMWPOBAHHOM aKTUBHOM
BXOAHOW MOLHOCTM AOMKHA BbITh paccuyMTaHa Ha KOHEL Cpoka cryxBbl.

HopmWpoBaHHYO BXOAHYIO 3HEPrOeMKOCTb MOMyYaloT NyTem YMHOXEHWA HOPMMPOBAEHHOM aKTWBHOM
BXOAHOW MOLLHOCTM Ha NPOAOIXUTENEHOCTE 0TEORE HOPMUPOBAHHON aKTMBHOM MOLLIHOCT K.

MapameTpbl BpEMEHW OTKNMKE HEOBXOANMO U3MEPATD, Ha4YMHas ¢ MOMeHTa nonyveHus CH3G curhana
Ha BbINCIMHEHWe KOMaHAkbl UMK C MOMEHTa OBHapYXeHWA MBMEHEHWIA B ONPefeNneHHOM NapamMeTpe SHeprock-
CTeMbl M O MOMEHTa BOCTUXEHWUA B CUCTEME YKa3aHHbIX NapaMeTpoB OTKIIMKa.
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5.4.4 JHepronoTpebsieHNe BCNOMOraTesibHOW NoaCcUCTEMbI
Ha aTtane npoekTMpoBaHua HeO6XOAUMO y4nThbiBaTb 3HepronoTpebieHne BcnomoratesibHOW nogcucrte-
Mo CH32.

MpumeyaHune — TlOSACHEHNSA OTHOCUTENIbLHO 3HEPronoTpebaeHns BCnomMoraTebHOW NoACMCTEMON NpUBEAEHbI
B FOCT P 58092.2.1—2020 (nMyHKT 5.2.6).

5.4.5 Camopa3spsang

Camopa3spsag onvcad BTOCT P 58092.1 nTOCTP 58092.2.1—2020 (nyHKT 5.2.7).

5.4.6 3 dekTMBHOCTb 3apsaga-paspsaga

Mpun pacyete ach@eKTMBHOCTM LuKNa 3apaga-paspsaga AO/KHO ObiTb yUTEHO aHepronoTpebneHne BCno-
mMoratenibHOl NOACUCTEMOINA.

MpumeyvaHnsa

1 MosicHeHNs1 OTHOCUTEsNIbHO 3h(PEKTUBHOCTM LukNa 3apsga-paspsga npusegeHbl B J1ISC7 P 58092.2.1—2020
(nyHKT 5.2.3).

2 TepMuHbl paboumnii UMk 1 achhekTMBHOCTL 3apsiga-paspsaga paboyero unkna onpegenedbl B FOCT P 58092.1.
M3rotosutens (noctaswunk) CHO3 Ha aTane NPOeKTMPOBaHUS AO/KEH Yka3aTb BpeMeHa NpocTos, HeobxoanMble AN Bbl-
nosHeHua paboyero Lukna, onpeAenieHHOro nosib3oBaresiemM, BO BPEMS 3KCnayartaunm CUCTeMbI.

5.4.7 2dbhekTMBHOCTb 3apaja-paspsaga paboyero yumkna

CsefeHns o pabouem uumkne un apdekTMBHOCTU 3apsaga-paspsga pabouvero uvkna npusefeHbl B
FOCT P 58092.2.1—2020 (npunoxeHue A).

5.4.8 Bpemsa BOCCTaHOB/IEHUSA

Ha atane npoekTupoBaHus Heo6X0AUMMO yunTbiBaTb BpeMs, Heobxoanmoe ansa BocctaHoBneHna CH33
[0 COCTOSIHUSA, Korga oHa 6yaeT cnocobHa BbINOMHATL CAeAyWNin paboyumnii umkn

5.4.9 3HauyeHNs nokasaTesieit B KOHUE CpoKa CNyxX6bl

Ha aTane npoekTupoBaHus A0/MKEH ObiTb yKa3aH pacyeTHbli CPOK CNyX6bl. [0 nCTeUYeHUn cpoka Cnyx-
6bl napameTpbl CH3O3 MOryT He COOTBETCTBOBAaTb 3HAYEHMAM MNokasaTesieli B KOHLe cpoka ciyx6bl. MNpusHa-
Kammn 3TOoro MOryT CNYXWUTb:

- hakTuyeckMe 3Ha4yeHUs BXOLHOI W BbIXOAHOW aHeproemkocTu CH33 Humke 3HaYeHWUil, yCTaHOB/EH-
HbIX 419 MOMEHTa OKOHYaHWA CpoKa CNyxXo6bl;

- 3HayeHMs BXOAHON M BbIXOAHON MOLLHOCTM BO BpeMs mpouecca 3apsfja M paspsga CUCTeMbl Huxe
3HauYeHuih, onpeAeneHHbIX A1 MOMEHTa OKOHYaHWS Cpoka CryX6bl,

- 3(bPeKTUBHOCTb 3apsga-paspsga HWKe BeSIMUYUH, YCTaHOB/IEHHbIX A/19 MOMEHTa OKOHYaHMA cpoka
CNyX6bl;

- BpeMs OTK/AMKa Bbllle 3HaYeHuil, onpefeneHHbIX 419 MOMEHTa OKOHYaHUA CpoKa CNyxXo6bl.

C TOUKM 3peHns cpoka cnyxbbl paboume xapakTepUCTUKM MOXHO pasfenntb Ha ABa Tuna B 3aBUCUMO-
CTW OT XapakTepa yxXyAlWeHNsa XxapakTepucTuK, Kak NnokasaHo Ha pucyHke 3:

a) paboune napameTpbl, yxyAlwawuimeca ¢ TeYeHMeM BPEMEHWU, Hanpumep akTnyeckas sHeproem-
KOCTb 1 ah(heKTUBHOCTL 3apafa-paspsasa;

b) pabouyve napamMeTpbl, HE3HAYUTESIbHO yXYALllalolWmnecs C TEHeHNeM BPEMEHU, Hanpumep BXOLHas U
BbIXO4HasA MOLLHOCTb.

Mokasarenun Mokasarenu
Hanpumep: Hanpumep:
- (hakTyeckas aHeproemkocTb (Bru); - HOPMUPOBAaHHAA BXOAHAsA U BbIXOAHAasA
- athhekTMBHOCTL 3apsga-paspsga MoLHocTb (BT/Bap/B'A)
o Bpems " Bpemsa
a) YxyjaleHue pabounx napameTpos b) He3snauutenbHoe yxyjleHne pabounx napameTpos

PucyHok 3 — YxyfaweHune oTaenbHbiXx pabounx napameTpos CHO3 cTeyeHnem BpeMeHun

YxyaweHue pa6ounx napameTpoB CHI3 06bIYHO MPOUCXOAUT BCAEACTBUE CTAPEHUA UIN BbIMOHE-
HUS UMKNOB 3apaja-paspaga, a Takke M3-3a HeKOTOPbIX TUMOB MOBpPeXAeHWUi. Ecnn cHuXeHHble pabouune
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xapaktepuctukm CH33 MOXHO BOCCTAHOBUTb B pe3y/ibTaTte TeEXHUYECKOro 06C/yXWBAHUA UM PEMOHTA, TO
cuMTaeTcs, YTO CPOK ciyx6bl CH33 ewe He ucTek.

MpumevyaHne — Ecan 3ameHa 3anacHbIx yacTell CUCTEMbI He BbIMOIHEHA AO0/IKHbIM o6pa30|v| nnn nHTepsans.bl
TEXHU4YEeCKoro 06Cl'ly)Kl/|BaHVIFI He CO6J'II-O,qubI, CpoK CJ'Iy)K6bI Takoli CUCTEMbI MOXET CHU3UTbLCH.

BnvsaHne o06blYHbIX (DAKTOPOB, KOTOpPble AO/MKHbI 6bITb YUTEHbl MPU pacyete cpoka cnyx6bl CH3I3,
nokasaHo Ha pucyHke 4. NMpu onpefeneHnn pacyeTHOro cpoka ciyx6bl CH33 Heob6XxoANMMO yuuTbiBaTb Kak
yXyAlweHne pabouymx xapakTepucTuk, Tak U nnaH TeXHUYecKoro obcnyxunsaHunsa. Cpok Cnyx6bl JOMKEH OblTb
corsiacoBaH Mexgay 3akas3uMkom u msrotosutenem (noctaswmkom) CHI3.

VicxogHoe 3HaveHue

3HaueHne 4
nokasaresnei
B KOHLIE CpoKa TexHuyeckoe obcnyxuBaHue
CIyXOGbl (Hanpumep, 3ameHa
3/1EMEHTOB)
Bpewms PacueTHblit

CPOK CNyX6bl

VcxopHoe 3HaueHne

3HayeHve 3HayeHve
nokasarenei nokasarenei
B KOHLe Cpoka TexHnyeckoe ob6cnyxmBaHue B KOHLIe Cpoka
CNyX6bl NN PEMOHT CNyX0bI
(Hanpumep, 3ameHa
3/1EMEHTOB)
Bpewms PacueTHbIN Bpewms PacueTHbIl
CPOK CyX6bl CPOK CTyXObl

PucyHok 4 — dakTopbl, yunTbiBaemble Npu onpefeneHnn pacyeTHoro cpoka cnyxool CH33

5.5 ®yHKUMOHaNIbHble BO3MOXHOCTU CH33

5.5.1 O6uwme NonoxeHus

5.5.1.1 MNpu NpoeKTUpPOBaHUMN paccMaTpuBalOT HECKO/IbKO BApUaHTOB HACTPOKM NOACUCTEMbI KOHTPONSA
nynpasneHnsa CH33. He Bce CH33 nmeloT ykazaHHble PYHKLMOHa/IbHbIE BO3MOXHOCTU, Hanpumep Te, KOTo-
pble He paccuuTaHbl Ana paboTbl B cOCTaBe CeTu.

5.5.1.2 TunnyHble npunoxeHna CH33 MoxHO pa3genntb HaTpu knacca (cm. 4.2FOCTP58092.2.1—2020).

MpunoxeHuna CH33 knacca A: CH32 obecneunBaeT MNOraoweHne nan orgady Tpebyemolt MoWwHoC T
B TeuyeHVe HenpoLO/MKNTEeNbHOro paboyero uyukna (Hanpumep, 3apsag u paspag CH33 meHee yem 3a 1 u).
TakuMu NPUNOXEHNAMU ABMSAIOTCA:

- perynupoBaHue yactotbl — CH33 yyacTByeT B peryinmpoBaHun 4acTOTbl 3/1€EKTPUYECKOTr0 TOKa
B 9HeprocucTeme nNpuM NOMOLLM OTAauMm U/MNn NOrnoWeHNs akTUBHOW MOLWHOCTWN B COOTBETCTBUY C 3a-
[AaHHOW xapaKTepucTUWKOWK perynmpoBaHus;

- KoMMeHcauuns konebaHuin mowHocTn — CHI3 cTabunmsmpyeT konebaHWa reHepupyemoii MOLLHO-
CTU N MOLWHOCTMN Harpysku;

- perynnpoBaHue HanpsxeHus By3nax — CHI3 cTabunmsnpyeT Hanps)kKeHue B y3/iax aHeprocucTe-
Mbl NPV MOMOLLY peaKTUBHON N aKTUBHOI MOLLHOCT elf;

- CMAiIrYeHWe NocfeACcTBUIA CHMKEHUS KavyecTBa NMUTaHna — CH33 cmsAryaeT HaBefeHHble MOMEXM
B 9HeprocucTeme, Takue Kak KpaTKOBPEMEHHbIE NPepbIBaAHWSA, NPOBasbl HANPSXXEHNS, BbIGPOCHI Hanpsxe-
HWUA, FrapMOHMKKN HanpsXKeHUs M TOoKa, NepexofHble nepeHanpsXXeHus, 6bICTpPble U3MEHEHUA HanpsXeHus
npv NOMOLLM peakKTUBHON NN aKTMUBHOW MOLLHOCT U;

- KOMMeHcauusa peakTUBHOW MowHocTu — CH33 perynupyeT NOTOK peakTUBHOM MOWHOCTHU B
onpeAeneHHOM CerMeHTe 3/IeKT PUYEeCcKoil 3HEProCcUCT eMbI.
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MpunoxeHwe CH3O3 knacca B: CHO3 obecniedusaem noanoweHue unu omdady mpebyemol MowiHo-
cmu e mederue OnumeneHo2o paboqezo yuka (Hanpumep, 3apad u paspad CH32 bonee yem 3a 1 4). TakuM
NpUNOKEHWEM ABNSAETCA:

- cpeszaHve/cMelLeHne NWKOBLIX Harpy3ok — CH33 omdaem HakonneHHyo sHepeuto & Nepuod NuUKoso-
20 nompebneHUs MoWHoCMU Haapyskal ufiu noanoliaem uabbimok esipabam bisaemoll UCOYHUKaMU 3HEpP-
auu. CH33, eninonHarowas amo NpuUnaxeHus, cnoccbemayem noskileHUo ahghekmuUsHOCMU JTekmpuHe-
CKUX cmaHyulh u anekmpudeckux cemedl.

Mpunoxenwe CH3OO knacca C: CH33 obecrniedusaem omdady 31eKmpuYecKoll MOWHOCMU TEpeMeHHs-
20 MOKa 8 3HEP20CLICMEMy 80 8PEMA asapUliHO20 PEXUMaE NMPU OMCYyMemsauUU BHEWHE20 LCMOYHLUKE NUMa-
HuA. TakuM NPpUNOXEHWEM ABNAETCA:

- BecnepeboiHoe nutanne — CHIO omdaem 6 BReKMpPUYEcKYIo Cemb meppuUmopul, mexHonoauye-
CKU He caa3aHHol ¢ aHepaocUCmemMol Ul eaideneHHyro Ha U30UPOsaHH Yo pabomy Yacms SHepaocLUcmemsl,
MOWHOCIMb NEpeMeHHo20 moka, Heobxodumyro dna pabomsl OMBSMcMeeHHLIX CucmeM 8 medeHue 3adaH-
HO20 neploda peMenU, 8 coomesmemeaul ¢ mexHudeckol cneyugukayuel Ha cucmemy. Takum oBpasoM,
npumereHue CHI33 Moxem CHU3UMb PUCK MaccoshlX OMKIIFOYeHUL.

Ans oGecnedernmna TpebyeMOor dyHKUMOHaNsLHOCT B TTTH MOXET BO3HUKHYTH HEOBXOAMMOCTL CoBME-
LEHWS MPUNOKEHWIA C PasNUYHON NPoAonXMTeNEHoCTEIO paboTel CHEG.

CHG33, nopknoueHHan K arekTpuUYeckor ceTh, MOXET BNUATL Ha KavecTBO anekTpoaHeprun B TIH, Ha
HapeXHoCTb W BecnepeBoMHOCTL BNEKTPOCHAKEHWA, a Takxe MOXET U3MEHWTL TOK NOBPEXAeHWA. [03ToOMYy
crnefyer yduThiBaTh TpeboBaHWA K Ka4YeCTBY SMEKTPOIHEPTMK, HAAEXHOCTM K Be3onacHoCTH.

5.5.1.3 CnocobHocTs CH3S NokpbIBaTL NUKOBEIE HAMPY3KKM, a Takke NPUHUMaTE M3BBITOK MOLHOCTK OT
B3 nosbilwaeT HAAEKHOCTb 3MeKTPOoCHatKeHMA.

5.5.1.4 Ina oBecneveHunst yCTOMYMBOCTM BHEPrOCUCTEMBI NO 3aMNpocy cybLeKTa onepaTuBHO-ANCNETYEPCKO-
ro yrnpaeneHna 3akaaunk CHOS fomKkeH NpefocTaBkTb MHPOPMaLIMIo 0 SHAYEHUAX CMNEAYIOLLMX NapaMeTpoB:

- BPEMSA OTKMMKE,;

- CKOPOCTb M3MEHEHWA BbIXO4HOM NepeMeHHOM;

- TOKM NOATNMUTKK TOHKK KOPOTKOTO 3aMbIKaHWS;

- CNOCcOBHOCTE NOALEPKAHMA HANPAXEHNA B CNyYae NepeHanpsaxXeHud, NpepbIBaHua WK nposana Ha-
MPSKEHWUS B CETH,

- XapakTepuctuka perynuposaHua P(f);

- cnocobHocTb perynupoeaHua Q (U).

Ana Bcex xapakTepUCTUK [OIMKHbI ObiTb yKasaHbl (PakTUYeCcKMe 3HaYeHWA OTKIMKA CUCTEMbI
[cm. FOCT P 58092.2 1—2020 (nyHkm 5.2.5)]. CH32 domkHa ydosfiemeopamse delticmeyrowum Ha meppu-
mopuu Pocculickotl @edepaiuu mpebosaHuaM 1o 06ecnedeHuro yemollyueocmu 3Hepaocucmen.

MopcucTeMa HaKoNneHUs aHeprim obecnevynBaeT OCHOBHYIO dyHKUMOHaNbHOCTL CH3E3, Kak npasuno,
3TO CNOCOGHOCTL HAKONMEHWUA 3HEpPru U obMeHa akTUMBHOW BXOAHOW U BbIXOAHOW MOLLHOCTLIO B OCHOBHOW
TIMH. Ecnu nogcucTeMa HakomnneHus sHeprii He MoXeT obecnednTb Npouecesl 3apaga unu paspaga, CH39
MOXET NPOAONXaTb NPEeAOCTaBNATb ANEKTPUYECKON CETK YCnyrW, He Tpebylowme 3HaYMTENbHON akTUBHOM
BXOAHOM UNW BbIXOQHOM MOLLHOGTW B OCHOBHOM TIH.

5.5.1.5 HopmankeHoe ¢hyHKLMOHUPOBaHWe NOAKIIOMEHHOM K aneKTprieckoin ceTn CH33 He foMmKHO BNU-
ATb HA NOKA3ATENW KAYECTBA 3MEKTPOSHEPIUW.

5.5.2 MpuHUuMn paboTbl NOACUCTEMbI KOHTPONA H YNpaBneHHA

CyLecTByIOT pasnuyHble peXyMbl paboThl, KOTOPbLIE MOXHO NMPUMEHUTE ANSA ynpaeneHua CH33 (cM. pu-
cyHKkn 5—10 » Tabnuuy 2). B nogcucteme ynpasneHua CH33 He ob6asatensHo AoMKHbEl BbiTb peanvsoBaHb
BCE yKa3aHHble pexuMbl paboTthl. Beibop HeobxoguMbix pexxmmos pabotel CH33 onpeagenaetca ee npunoxe-
HueM. Ha pucyHke 5 npuBefeH npuMep BO3MOXHbLIX paboumx pexmumos CH3I3.

5.5.3 PerynupoBaHHe 4acToTbl 3HEProcUCcTeMbl

B pexwumMe perynuposaHua yactoTel CH3D nopaepXyBaeT YacToTy SMeKTPUYECKON CETW, MCNonbaya
YacTb WK BCIO CBOIO aKTMBHYIO MOLLHOCTb. B cnyyae aktmeaumm aaHHoro pexuma CH33 ana nogaepxaHus
YCTOMYMBOCTU GHEProcUcTEMbI AOMKHA BbITh cnocobHa B aBTOMATUYECKOM peime copMmmnposaTth perynu-
pyloLiee BO3AENCTBME NO aKTUBHOW MOLLLHOCTH B OTBET Ha OTKIIOHEHWE YaCTOoThI.

YKasaHHbIA PeXMM perynipoBaHnst YacToTbl SHEProcUcTEMbI AOMKEH BbITh YacTbio Npoyecca ynpasne-
HWS 9HEPTrOCUCTEMOI Ha OCHOBAHWK TpeboBaHWIA COOTBETCTBYIOWMX CTaHAAPTOB. 3akasuvk AONXKeH 3afath B
KOHTpONNepe cUcTeMbl CNEAYIOLLYIO MHCPOPMALIMIO O PEXUME:!

1 — Aonsa HOPMWPOBAHHOM aKTUBHOM MOLLHOCTK (B NPOLEHTax), 3ape3epBUpoBaHHasn ANA nogaepxa-
HUA TpebyeMon YacToThI;

2 — anropvUT™ nofAepKaHus YacToThl, B COOTBETCTBUM C KOTOPLIM paboTaeT cuctema.

12



FOCT P 58092.3.1—2020

PerynmpoBaHuie 4actoTbl LieHTpann3oBaHHOE perynupoBaHve
BblgeneHne Ha M30/IMPOBaHHY0 pa6oTy 4ACTOTbI 1 HANPSKEHUS!
Py4yHOoe perysimpoBaHue akTUBHOW MOLLHOCTM

MporpamMmMupyemoe perynnpoBaHue akTUBHOW MOLLHOCTY

Pexvum aBTOMaTMUYeCcKOro c/ieoBaHus 3a Harpyskoii

OrpaHuyeHne akTUBHOW MOLLHOCTM

PerynmpoBaHue koahuLMeHTa MOLLHOCTY

PerynmpoBaHue HanpshKeHus

KomneHcauusi peakTMBHON MOLLHOCTY

PucyHok 5 — Mpumep pabouux pexmmo CH33

OcTanbHble pexnmbl paboTel CH33 MoXeT BbINONHATL O4HOBPEMEHHO, €C/IN He AOCTUTHYTblI OrpaHunye-
HWS N0 HOPMMWUPOBAHHON MOLLHOCTW W HEPTUMN.

B cnyyae aktmBauum gaHHoro pexunma CHI3 ponxHa 6bITb cnocobHa chopmupoBaTb perynvpymuiee
BO34elicTBME MO aKTMBHOW MOLLHOCTW B OTBET Ha OTK/IOHEHME 4acToTbl C 3afjaHHbIM CTaTM3MOM, a Takxe B

cniyyae M3MeEHEHWs 4acToTbl BblWe (MM HUXKE) 3afaHHOro mopora no yacToTe.
Ha pucyHke 6 npuBefeH nNpumMep xapakTepUCTUKM aBTOMaATUUYECKOTro peryinpoBaHusa akTUBHON MOLLHO-

CTWU Npu U3MeHeHUn yacTtoTbl B TIH.

MpumevyaHune — LUMpUHA 30HbI HEYYBCTBUTENILHOCTU MOXET 6bITh 3aaHa paBHOW 0 MIL.
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ANa npefoTBpaLlleHns OTKIMIOMEHWS U3-3a JeWCTBUS 3aLLMThl OT MOBbIWEHWUA YacTOThI NPKY paspaae unu
OT NOHWKEHWA YacToTel NpK 3apaae B CH33 aonxeH ObITe peann3oBaH peXuM perynuposaHud, No3sonaio-
WMA yMeHbllaTk/yBennyMBaTek OTAaqy akTMBHOW MOLLHOCTW B 3aBMCMMOCTW OT OTKMOHEHWS YacToThl. AKTU-
BaLMA TAKOro pexuma perynvpoBaHus He AO0MXHa Bbi3blBaTb CTyNeH4YaToe Unu konebarenbHoe U3MEeHeHWe
BbIXOLHOM MOLLIHOCTM.

5.5.4 BbigeneHne Ha U30NMUPOBAHHYIO paboTy Npu aBapuM U BO3MOXHOCTL MYCKa U3 NONMHOCTLIO
0b6ecToYeHHOro COCTOAHHA

Brlgenerne Ha 13onupoBaHHyo paboTy NPy aBapun OTHOCAT K PEXXUMaM hopMMPOBaHWS aBTOHOMHOM
3HEProcUCTEMbl (CM. pUCYHOK 5). NpW akTvBauum aToro pexunma perynuposaHua CH33 ponxHa 6eiTh cno-
cobHa obecneynTs NOCTOAHCTBO HanpPsXeHUA 1 YacToTbl NOKANBHON CETH, BKINIOMAIOLWEN KaK Harpysky, Tak
W UCTOMHUKN SMEKTPOIHEPTMA. PeXuM BbigENEHUA Ha U30NUPOBaHHYIO paboTy MOXET ObITb Kak npoueaypon
BOCCTEHOBMNEHWS NOCMe OTKIMIOMEHKUA CETK (NYCK M3 NONHOCTEI0 06ECTOUEHHOTO COCTOAHWA), Tak U NpefHame-
PEHHBIM OTKMIOYEHMEM NOKANBHOM 3NEKTPUHECKON CETU OT OCHOBHOW 3HEprocncTeMbl. Paboumne xapakrepu-
CTUKM CUCTEMBI NPU MyCKe M3 MOMHOCTLI0 06ecTOMEHHOro COCTORHMA ykasaHebl B [OCT P 58092.2.1.

5.5.5 OrpaHnyeHre aKTHBHOW MOLHOCTHU

B pexume orpaHudeHus akTuBHOM MolHocTM CHOS gomkHa 6biTb cnocobHa yMeHbLWWUTb CBOIO akK-
TUBHYK MOLLHOCTE 0 YCTaBKW, 3apaHHon cybvektom OY. YcTaeka ponxHa 6biTb OCyWEeCTBMMA BO BCEM
pabodem guanasoHe CH33. CHO3 gomkHa BbINONHATL TpeBoBaHWA NO OrpaHNYeHNI0 aKTUBHON MOLLLHOCTH
HacTONBKO BBICTPO, HACKOIBKO 3TO TEXHUYECKM BO3MOXHO.

5.5.6 PyyHoe perynupoeaHue akTUBHOH MOWHOCTH

B pexume py4qHOro peryrnmMpoBaHWa akTMBHOM MOLLHOCTW KOHTPONNep CUCTEMb! AONKEH YCTAHOBUTL
W NOAAEPHKMBATL YCTaBKY akTUBHOW BXOQHON/BLIXOAHOM MOLLHOCTU B OCHOBHOW TIH. MNpu aaHHOR ycTaBke
MOLLIHOCTW cUcTema foMKHa PYHKUMOHMPOBATE A0 MOMyYEHUS CUTHANa OTMeHbI UMK A0 3aBepLueHUsA paboThbl.
MpyYMep pyYHOro pexuMa peryrnmpoBaHua akTUBHOW BbIXOLHOM MOLLHOCTW NPUBELEH Ha PUCYHKE 7.

AKTMBHAs BLIXOAHAA MOWHOCTL, KBT

2000+
500 -
200
1]
Pexum Bpems
oXuaaHus
100 kBt MowHocTb MoLuHocTb MowHocTb  3aBeplueHue
PyuHon U3MeHeHa nameHeHa n3meHeHa paborbl
3anycK A0 500 kBt no 2000 kBt Ao 200 kBr

PucyHok 7 — Npumep pyuHOro perynupoBaH1s akTMBHOM BLIXOAHOH MOLUHOCTU B ocHOBHO TMH

§.5.7 NporpammupyeMoe perynupoBaHHe akTMBHOH MOLLHOCTH

B pexume nporpammmpyemoro perynmpoBaHUs akTUBHON MOLLHOCTW CUCTEMa AOMXHA aBTOMATUYECKM
pyHKUMOHMPOBaTL B COOTBETCTBMM C NOPAAKOM OnepaLvii, 3apaHee onpeaeneHHbIM ANA 3TOro pexuma pa-
6oTbl. MpUMep NporpammMbl NPERBAPUTENBHO ONpPefeneHHbIX 3HaYEHWM aKTUBHOM BXOQHOM M BbIXOLHOM MOLL -
HOCTW U BpeMeHuW nycka npueefeH B Tabnuvye 2 1 Ha pucyHke 8.

Tabnuuya 2 — lMpumep cyToqHoro paboyero rpaduka

Bpemsa nycka MowHocTb, KBT Bpemsa nycka MowHocTb, KBT
9:.00 Pexum oxupaHua 0 13:00 BeixogHas 2000
10:00 BuixogHasa 1000 16:00 BuixogHasa 1500
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BpemA nycka

MowHoCTE, KBT

Bpemn nycka

MowHocTb, KBT

18:00 Pexum oxungaHns 0 7:00 Pexum oxugaHua 0
20:00 BxogHas 2400

BbIxogHas MOLWHOCTb, KBT

i

2000

1500

1000

FeHepayua
0 19 20 567
16 17 18 Bpems
Pexum
—1000— OXMOaHus oOMUAAHMS
OT60p

—2000
—2400-

BxopgHast MOLLHOCTB, KBT

PucyHok 8 — lMNpumep cyTouHoro pabodero rpadmka B ocHoBHon TTH

5.5.8 Pexxum aBTOMaTU4eCKOTo CNeAoBaHUA 3a HarpysKou
Pexum aBTOMaTUUECKOrO CNEQOBaHUA 38 HArPy3KOoN M3MEHSIET BLIXOAHYIO MOLLHOCTEL aBTOMAaTUIECKU B
3aBMCUMOCTU OT N3MEHEHWS Harpy3kW, bnarogaps Yemy CH33 cnocobHa nokpbiBaTh NUKOBLIE Harpy3ku. Mpu-
mep Bblgadm CHO3 mowHocTk 2000 KBT npuBeaeH Ha pucyHKe 9.

MpumedyaHnue — Ecnu Harpyska npesblwaeT ycTasky, CH3O oTaeT MOLWHOCTL, COOTBETCTBYOLLY IO 3HAUEHUIO

npeBbIlWeHnA

MolwHocTb, kBT

A

MakcuManbHas MOLWHOCTb

cuctembl 2000 kBt

DL Do
_— N—

HauanwHas BbIXOAgHas1 MOLWHOCTb
(ycraBka)

% — otaaBaemasn ot CHO aHeprna

Bpems

PucyHok © — MNpumep NOKPLITUA NUKOBLIX Harpy3oK
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5.5.9 PexuMbl perysimpoBaHusi MOLWHOCTU A1 NOAAEPXAHNA HaNPSXXEHUS B 3/IEKTPUYECKON ceTun

5.5.9.1 MMpwn nogknyeHnn K anekTpmuyeckon cetn CHI3 gomkHa 6bITb cnocobHa pabotaTb B O4HOM U3
PEXUMOB KOMMNEHCALUN PEaKTUBHOW MOLLHOCTU. DTN PEXMMbl KOMNEHCcAaL N PeaKTUBHON MOLLHOCTM 419 NoA-
[epXaHus YPOBHSA HanNpshKeHUsi B 3/1EKTPUYECKOW CeT B3aMMOUCKYawLme; eUHOBPEMEHHO MOXET 6biTb
aKTMBMPOBaH TOJIbKO OANH PexXuM. BO3MOXHbIE pexuMbl peryiMpoBaHus:

- pexum nogaepxaHuns 3afaHHOro 3HavyeHus;
pexum perynmpoBaHus B 3aBUCUMOCTU OT YPOBHA HaNpPSXeEHUS;

- pexvM perynMpoBaHuUsi B 3aBUCUMOCTU OT U3MEHEHWS aKTUBHOW MOLLHOCTY;

- PEeXUM CHWKEHUS aKTUBHOW MOLLHOCTM B 3aBUCMMOCTMN OT YPOBHS HanpsKeHus

5.5.9.2 CH323 pomxHa 6bITb cnoco6Ha paboTaTb B ABYX peXunmax NoagepXaHus 3afaHHblX 3HAYEHWIA:
pexvmM nogaepxaHusa 3afaHHOro 3Ha4YeHMUs peakTUBHON MOLWHOCTM Q 1 pexum nogaepXxaHuns 3afaHHoro 3Ha-
yeHusa cos q Mpu akTuBauumM ogHOro mM3 HMXx CH3D foshkHa KOHTPO/IMpOBaTb 3HAYEHUE BbIXOLHON peakTuB-
HOl MOLLHOCTW UAM coS ) B COOTBETCTBUY C YCTaBKOW, 3agaHHON B 610ke ynpaBneHua CH33, unu curHanom
OUCTaHUMOHHOTO yrpaB/ieHns.

5.5.9.3 CH33 pomkHa 6bITb cnocobHa paboTaTb B ABYX PasHbIX pexumax peryimpoBaHusa B 3aBUCU-
MOCTMN OT YpOBHA HanpsxeHus: Q (U) u cos ¢ (U). Mpu aktusaumm ogHoro n3 Hux CH33 ponxHa cootseT-
CTBEHHO pEerynmpoBaTb BbIXOAHYIO peakTUBHYK MOLLHOCTb WM/M COS O Ha BbIXOAE B 3aBUCMMOCTU OT YPOBHSA
HanpsXXeHus.

[Nnsa Kaxaoro u3 3Tux, 3aBUCALLMX OT YPOBHSA HaNpPsHKEHUS PexXnMoB PerynnpoBaHUs A0/XHa 6biTb
npesycMoTpeHa BO3MOXHOCTb HACTPOMKM paboTbl NPpU MUHUMaNbHOM W MakCUMasibHOM 3HavyeHun. Peryns-
TOpHbIE XapakTepucTUKN, KakK Noka3aHo Ha pucyHke 10, npefcTaBfieHbl KyCOUYHO-NNHENHOW dhyHKLMEeR un
LO/MKHbI UMETb BO3MOXHOCTb M3MEHEeHWs yrna HaknoHa. NomuMmo 3Toro, B cuctemy ynpasneHus CH33
[OJ/MKHBI ObITb BK/IIOYEHbI CefyloLne Onuun ¢ COOTBETCTBYOWMMN napameTpamu:

- BO3MOXHOCTb HACTPOWKN AUHAMUKMN yNpaBneHus;

- BO3MOXHOCTb Bbl60pa OAHOIO U3 ABYX PEXMMOB 415 OTPAHNYEHUS PeaKTUBHOW MOLLHOCTY MpY HWU3KOW
aKTVBHOW MOLHOCTM (B KaXbli MOMEHT BPEMEHN MOXET 6biTb UCMO/b30BaH TOMBKO OAWMH PEXUM):

- perynuposaHue cos i (U), C BO3MOXHOCTbIO U3MEHEHMA BEPXHETO M HWXHEro npegesios cos g (Hanpu-
mMep, B AnanasoHe 0—0,95);

- perynupoBaHue Q (U), C BO3MOXHOCTbIO akTuBaLuu u geakTuBauumn B npegenax pabouero gnanasoHa
aKTUBHOI MowHocTn CHI3.

MpumeyaHune — KpacHble, cepble U CMHUE NIMHUM 0603HAYAIOT TP BO3MOXHbIX PEXUMA PEryIMpOBaHuUst

PucyHok 10 — Mpumep TUMNOBOI xapakTepuUcTUKu perynumposanus [6], [4]

5594 CH33 pgonxHa 6bITb cnocobHa paboTarb B ABYX pasHbIX pexumax peryivpoBaHus akTUBHOW

mMowHocTn: Q (P) n cos ¢ (P). Mpu aktmBauum ofgHoro n3 HUX CH33 posnxHa 6bITb CNOCO6HA perynnpoBaTtb
BblJayy peakTUBHOW MOLLHOCTM WUAKM cOS O Ha BbIXOAe B 3aBUCMMOCTU OT U3MEHEHWS BbIXOLHON aKTUBHOI
MOLLHOCTW.

[Nns Kkaxporo us aTux pPexvMoB perynvpoBaHuns A0/kKHa 6biTb NpegycMOTpeHa HacTpamBaemas Kycou-
HO-/IMHEeHasA PYHKLMA C OTPaHUYEHUAMY N0 MUHUMaIbHOMY U MakCMasibHOMY 3Ha4YeHWI0, Kak nokasaHo Ha
pucyHke 10.
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N3MeHeHVe BbIXOAHOW aKTWBHOW MOLLHOCTU [0/IKHO NPUBOAUTL K KOPPEKTUPOBKE BENMYMH Q wan cos @
cornacHo yctaBke. OTK/IMK HA HOBOE 3HayeHue Q WM COOTBETCTBYHLLEE 3HAYEHNE COS @ LOMKEH OblTb Ha-
CTONbKO GbICTPbIM, HACKOJIbKO 3TO TEXHWYECKM BO3MOXHO, YTOGbl M3MEHEHWE PeaKTUBHOW MOLLHOCTU COOT-
BETCTBOBA/IO BO3MOXHOMY M3MEHEHWID aKTUBHOW MOLLHOCTU.

55.9.5 Ons npepoTBpalLeHUs OTK/YEHUS W3-3a 3aliWTbl OT MOBLILLEHUS HANPsSHXKEHUA NpU Bblgaye
aKTMBHOW MOLLHOCTM WAW 3aliWTbl OT MOHWKEHWUS HanpsKeHUs Mpu 0TOOpe akTWBHON MowHocTM B CH33
[OMKEH ObiTb peann3oBaH PexuM perynvpoBaHns, NO3BOMSIOWMNIA YMeHbluaTb/yBenmumBaTb Bblgady akTuB-

HOVi MOLLHOCTW B 3aBMCUMOCTM OT OTK/IOHEHWS HanpsikeHus. AKTUBaLWA TAaKoro pexuma perynvpoBaHusi He
[O/XHa BbI3biBaTb CTyNneH4YaToe Uau konebatesibHoe U3MeHeHWe BbIXOLHOW MOLLHOCTH.

5.6 VHTepdpeiic cBA3N

5.6.1 Mogenb MHOPMaLMOHHOIro o6MeHa

Tunosytl apxutektypy CH33 cm. pucyHok 1. dopmupoBaHme mogenn nHopmalnoHHOro obmeHa siB-
nsetca o6sa3aresibHbIM TpeboBaHMeM npu nogknoyeHnn CHI3 K anekTpoaHepreTuyeckon cucteme. Mogenb
MHopMaLMOHHOro o6MeHa npegctasnseT coboli 0OCHOBY obecneyeHns nHTeponepabensHoctn CHI3 c apy-
rMmu yctpolicteamu. Tunosas cxema o6MeHa nHgopmalmeit nokaszaHa Ha pucyHke 11,

SnekTpnyeckasa ceTb

MpumeyaHne — CY3I — cucTema ynpasneHusi aHepronoTpebnennem, TOMP — TexHuyeckoe 06Cyxu-
BaHWe 1 PEMOHT.

PucyHok 11 — TunoBas cxema MHOPMaLMOHHOTO 06MeHa

Takke Hannume mogenn MHopmaLUoHHOro obmeHa Mexay CHO3 gaeT BO3MOXHOCTb 06befuHeHus
HeckoNbkux CHO3. 3a cyeT 06beANHEHNA HECKOIbKMX CHO3, 3neKTpuyeckn nofcoeMHEHHbIX K O4HOW 1 TOl
xe TMH, moxeT 6bITb co3aaHa ofHa kpynHasa CH33 (cM. pucyHok 12). Ans oueHkn obueint adheKTUBHOCTH
06beguHeHHOl CH33 mHgopmaLmoHHas Mogenb kaxaon CH3D pgosmkHa npepocTaBnsTb MHGOpMauMio o
napameTpax, paboyem COCTOSAHUM U AOCTYMNHbIX (PYHKUNAX.
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CH33
WHTepdpeiic ceasn O-
1A CHZBCT%nH. OGo6lLeHHas WHTepdhelic cBs3m
T nHhopmaums

Heckonbknx CH33
WHTepcheiic cesisn C —

2-9 CH33
TMH<

OcHoBHas TIMH

nwrepdeiic casisn O 0

n-a CH33
TNHO—

PucyHok 12 — COBOKYMHOCTb HECKOJIbKUX CH33, NoAcoefnHeHHbIX K ofHoi TMNH

Mogenb nHopmaLMoHHOro o6MeHa A0/MKHA NO3BONATD:

- npefocTaenaTb cyobektam OflY Bce n3MepeHusi, HeobxoAnMble A5 6e30nacHoi 1 HafexHoli pabo-
Tbl CHO3 B cocTaBe 3/1€KTPUYECKO ceTu;

- aKTMBMpOBAaTb W NMpefocTaBnATb cyobektam OJLlY BCcnomoraTesibHble yCnyrn (orpaHuyeHune no akTue-
HO/ MOLLHOCTW, MpefoCcTaB/ieHNe PeakTMBHOW MOLLHOCTU, peryiMpoBaHne HanpshkeHus u ap.);

- 6bICTPO OoTKNOYaTb CHI3 OT 3/1eKTPMYECKOo ceTu, Korga 3To Heo6Xo4UMO.

B MHdopMaunoHHOW MoAenu A0/MKHbI OblTb NPeayCMOTPEeHbl M0 MeHbLUe Mepe cneayoLme Kateropum
COO06LLEeHWIA:

- napameTpbl CHO3 — faHHble, OTHOCALLMECA K HOPMUPOBAHHLIM 3HAYEHUSIM KOHKpeTHol CH3J3, ko-
TOpble OfHO3HAYHO MAEHTUDULMPYIOT ee B 3MIEKTPUYECKO ceTw;

- ctatyc CH33 — nHdopmaLms, oTHOcALLasACca K ee pabovemy n/mnm ousnyeckoMy COCTOSHUIO; cTaTyc
MOXeT 6bITb M3MEHEeH U3-3a BO3MYLLEHWUA BO BHELUHel CEeTU WM Noc/e MOoJlyYeHUs CUrHasIoB CUCTEMbI AMWC-
TaHLUMOHHOTO yrpaB/eHus;

- n3MmepeHua CH33D — faHHble CO 3HAYeHWEM napaMeTpoB, HENOCPELCTBEHHO M3MEPEHHbIX UK pac-
CUMTaHHbIX Ha OCHOBE APYINX U3MEPSAEMbIX BE/MUNH;

- (byHKUMOHANbHbIE BO3MOXHOCTU CH33— npefenbHble 3HaYeHUa ANs U3MEHeHWs pabodero guana-
30Ha, YCTaBOK WM NapameTpoB B LE/ISX UCNOAb30BaHnsa cyobektamm Oy CH3J;

- MPOrHo3Hble oueHkn CHID — nporHo3 3HauyeHwii akTUBHON M peakTUBHOW MoljHocTelk CH33 gns
pas3nuuHbIX Lenei, BkIoYas BO3MOXHOCTb NpefocTaBneHns uHgopmauum cybbektam OY CHI3;

- COCTOSIHME NOAK/TIOYEHUA — CUTHa/Ibl CUCTEMbI, MpeAHasHavyeHHble ON1A MoJyYeHus MHopmauum o
COCTOSIHUKM nogxntodeHns CH33 (nogkioyeHa unm oTKIYeHa),

- pesynbTatbl AUArHOCTUKU — CUTHasIbl CUCTEMBI, NpefHasHayeHHble ANA MHpopMuMpoBaHusa CyGbeKkToB
Oy 06 ucnpaBHoctn CH33, BO3MOXHbIX aHOMaJIbHbIX YC/IOBUAX 3KCnayaTaumm n/mnm ob otkasax.

Ha cnydyain notepu cBsA3nm co CH33 unn ee yacTbio AO/MKHbI OblTh 3apaHee onpefenieHbl Heobxoanmble
npoweaypsbl.

5.6.2 Tpe6oBaHus K yAasleHHOMY MOHUTOPUHIY 1 YNpaB/ieHno

5.6.2.1 TpeboBaHUSA K MOHUTOPUHTY 1 06MeHy MHdopMaumeid AoMKHbI 6blTb pa3paboTaHbl C y4eToM
ponn CH33 B paboTte ceTn 1 BHeApsSeMbIX MHHOBALMOHHbIX pelleHnii, paspaboTaHHbIX B pamMkax MHULMATUB
«YMHble ceTn» (Smart Grid). B cOOTBETCTBUM C 3TUM MOXHO OMpeAesiTb pasfiniHble no rybrHe ypoBHM Tpe-
60BaHWt K MOHUTOPUHTY U ynpasneHnto CHI3:

- | kaTeropusi n3mMepeHus 1 MoHuTopuHra: CH33 gaHHOI kaTteropmm He NOAXOAAT A4N1s PaboThl B CETU.
Ons CH32 pgaHHol kaTeropuu He TpebyeTcsl Ha/imume BO3MOXHOCTM A1 MOHUTOpPMHra. Cnoco6HOCTb Aunc-
TaHUMOHHOTO ynpasneHus obopygoBaHuem mycTporictBamm CH33 co CTOPOHbI CeTeBbIX KOMMaHWii 1 arpera-
TopoB CH33 MOXeT npucyTcTBOBaTb, HO He ABNSeTCA 06a3aTesibHON hyHKUMeid;

- Il KaTeropus nsmepeHnst n MoHMTOpuHra: CH33 faHHON KaTeropun okasblBaloT HECYLLeCTBEHHOE B/U-
SHMe Ha paboTy ceTV U 06bIYHO HEe BK/IIOYEHbI B MepeyeHb 0OGBLEKTOB Aucnetyepusaumm cybbektoB OAY
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OnHako CHOS faHHOM KaTeropwi A0MXKHbI NPeAoCcTaBNATb BOSMOXHOCTU ANA MOHWTOPWHIra Apyrum 3auH-
TEpeCOBaHHLIM CYObLeKTaM ANeKTPOSHEPreTHMKM, NoMuMo cybbektor OflY. CH33 MoryT ObITb CKOHUIYpK-
poBaHbl TaknMM 06pa3om, UTobLl obecneunTs BO3MOXHOCTL AUCTAHLUMOHHOIO ynpasneHna obopyaoeaHMem v
ycTporAcTBamm CH33 co cTOpoHbI CeTeBLIX KOMNaHWA K arperatopa CHO3,

- Il kaTeropus namepeHus 1 MoHUTopkHra: CHO3 faHHOM KaTeropmmn oKasblBatoT/MOryT okasaTh cyLue-
CTBEHHOE BIMAHWE HA SNEKTPUYECKYIO CETb, K KOTOPOM OHM MOAKNIOYEHb!, W AOMXHbI 0BecneynsaTb BO3IMOX-
HOCTW MOHWUTOPUHIA UeHTpaM cybbekta O1Y, B 30Hy OTBETCTBEHHOCTW KOTOPbIX OHU BKITOMEHBl. MOHUTOPWHT
¢ BonbLWOR fonen BepoATHOCTA NoTpebyeT onpeaeneHua padodero coctoaHua CHOO, a Takke 3HaveHun
aKTUBHOW W peakTWUBHOW MowHocTer. [na B3ammopencTemua CH33 ¢ yeHTpamn cybvekta OAY Heobxoau-
MO COITiacoBaHKe No YacToTe CKaHMPOBAHWA WU UCNOMb3yeMOMy NpoTokony. CH33 aaHHOM KaTeropun Takxe
MOXET BbIThb BKNIOMEHA B anropuTMbl yrnipaeneHuna cybvekta OAY. Ana CHO3 ston kaTeropun aonxHa 6biTe
ofecneyeHa BO3MOXHOCTb NOSMYUYEHUHA OMnepaTuBHbIX MHCTPYKLUUIA UMK 3aNpoCoB Ha NPOBEAEHWe onepayuin co
CTOPOHLI cybbekToB OAY, ceTeBbIX KOMMNaHWi U arperatopos CH3G.

WMHpopMaLma, npeaHasHadeHHas Ans obMeHa ¢ pasnuyHbIMKU 3auHTEPeCcCoBaHHbIMW cybbekTammn anek-
TPOSHEPreTUKK, 3aBUCUT OT BUAA NPUNOKEHURA, YPOBHA HanpaxeHusa B TINH, sHeproemkoctn CH33 1 kpu-
TUHECKMX PEXUMOB NOKaNbHOM 3HEPTOCUCTEMBI. 3aUHTEPECOBaHHbIE CyObeKTbI ANEKTPOIHEPIrETUKN AOMKHbI
MMETb BOSMOKHOCTL OLEHMBaTb BCE 3TW NapaMeTpbl ANSA ONPefeneHus Kateropuu NpUHapNeXHOCTM KOH-
KpeTHoi CH33. B Tabnuue 3 npuBefeHbl HEKOTOpble peKOMEHAaLUWMK No ONpeaeneHno NPUHaAgNEXHOCTH K
onpefeneHHoON KaTeropun, a TakKke Kateropum coobLUEHUA, KOTOopble AOMKHBLI BbiTb NPK 3TOM BKNIOYEHL! B
oBMeH MHdopMaymen.

Tabnuua 3 — MNpuMep TUNOB COOBLLEHUIA ANA Pa3NUYHBIX KaTErOPUA U3MEPEHUA N MOHUTOPUHIA

KaTeropua u3aMepeH1in 1 MOHUTOpUHIa

KaTeropus coobleHui
| Il 1

Pabouve napamerpsl CH33 —

Craryc CHO3 9 X
MamepeHna CH33 — —
DYHKUMOHAMNbHEIE BO3MOXHOCTM CH33 — X

MporHo3Hble oueHkn CH3G — —

CocTosiHWe nogkrtoudeHus CH33 X) X

XXX X|X|X]|Xx

Pesynerartsl guardocTnkn CH33 — —

5.6.2.2 MHTeponepabensHOCTE — CNOCOBHOCTL YCTPOWCTB K 0OBMEeHy MHOopMaLvern 1 COBMECTHOWM pa-
6oTe B cucTeme. CoBmecTHoe dyHKUMoHMpoBaHe CH33 1 cybbekToB OLY BO3MOXHO Bnarogaps ucnonsso-
BaHWIO 3apaHee cornacoBaHHbIX onpefeneHnii 06bEKTOB 1 AaHHbBIX, CTAHAAPTHLIX YNPaBNAOLWMX CUrHAIoB M
CTaHAapTHLIX NPOTOKONOB (cM. 5.6.2.3).

B oblem cnyyae uHTEponepabunbHOCTL TpebyeT OT yYacTBYHOLMX CTOPOH CUHXPOHM3aLMK BPEMEHW.
TpeboBaHWsA K CUHXPOHU3ALMM 3ABUCST OT BMAA MPUNOKEHNA, COMMACOBAHHOI CTOPOHaMW. CUHXPOHW3aLMS Mo
BPEMEHK MOXET ObITb OCYLLIECTBMNEHA PasnMuYHEIMK Crocobamim, Ha4MHasa OT PyYHOM BBOAA BPEMEHU W 3aKaH-
YMBas NOCTOAHHBIMKM OBHOBNEHWMAMM BPEMEHW Ha OCHOBE AaHHbIX rMoGanbHoM CUCTEMBI NOULMOHWMPOBAaHKS.

[MpW KOHUIYPMpOBaHWM BHYTPEHHWX CWUCTEM CBA3M BMNOTb A0 TOWMKM OOLLEro COnpsMXeHwsa criepyeT
y4YWTbIBaTE BOMPOCHI knbepbeaonacHoCTH.

5.6.2.3 ins oBecnedenns ceasm mexay CH3O2 1 cybbektamn OY cnegyeT MCnonb3osatb cTaHaapT-
Hble NPOTOKOMbI Nepeaaqn AaHHbIX, NCNonL3yemble cucTeMamu ynpaeneHus. TpeboeaHus k NpoToKonam npu-
BefeHel B fOCT P MOK 60870-5-101, FOCT P M3K 61850 (ece yvacmu) u FOCT P MOK 60870-5-104.

5.6.2.4 B Tabnuue 4 npueeaeHsbl npuMepsl TUNOBLIX COOBLLEHMIA, KOTOPbIE MOTYT BbITk MCMNONE30BaHbLI
B obMeHe ¢ cybbektamm OAY. CoobweHua ana obmeHa ¢ cybbekTamu OflY 3aBUCAT OT yPOBHS HanpaKeHUs
B TIH, aHeproemkocT CH33 U KPUTUHECKMX PEXMMOB NOKaMbHOM SHeprocrcTeMbl. Ha aTane npoekTuposa-
HWA LOMKHBI ObITh onpefeneHbl YpoBHU focTyna pasnuyHbix cybbektos CAY K Tpebyembim faHHbIM. OpHako
Mopenb MHdopMaLroHHoro obMeHa gonxHa obecneqmnBaTs BOSMOMHOCTL Nocnenylowel MHTerpayymn scne-
CTBME coBeplleHcTBOBaHWA CH3O K yTouHeHUA TpeboBaHKnid cybbekTos OAY.
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Tabnuya 4 —MNpumep cooblieHWd Mogenn uHopmMaLuoHHoro obmeHa

KaTeropua coobLieHwii

Mpumep TMNOBBLIX cooBLeHmnid

CoobLieHNa, OTHOCALLnecH
K napaMerpam
W xapakrepucTukam CH33

HaumeHoeaHne CH32

HaumeHoBaHwe ocHosHoW TIH

HoMWHaneHoe HanpseHe B oCHOBHORW TIH
HocTtynHble pabovue pexmmel CH33:

- perynupoBaHWe YacToThl SHEPTOCUCTEMBI;

- BblAEneHWe Ha U3onNUpoBaHHYo paboTy;

- PYJYHOE perynupoBaHWe aKkTUBHOR MOLLHOCTH;

- NporpaMmmupyemMoe peryrmpoBaHue akTUBHON MOLLHOCTK;
- PEXUM aBTOMATUYECKOrO CrefOBaHNS 3a Harpy3Kow;
- OrpaHUYeHne No AKTUBHOR MOLLHOCTH,

- nopaepXkaHue 3afaHHOro 3HadyeHua @,

- Q)

- QP

- NogAep:aHue 3ajaHHOro 3HaYeHWA cos

- cos ¢ (U);

- cos ¢ (F);

- P,

OwnarpaMmMa MowHocTW B ocHoBHOW TMH
HopmuposaHHana sHeproemrkocTe CH33
HoMWHanbHaA YacToTa SHEProcucTeMb

CoobLeHns, oTHOCALWWECA
K cTatycy CH3S

[oToBHOCTE CH3G 0603Havaerca coobueHnamin o craryce noAkrodeHna CH39 k
3HeprocucTeme:
- MOMHOCTLIO MNOAKITIOMEHa;
- yacTu4HO noaknoveHa (B cnydyae obbegnHeHHbIx CHOG3, yacTb N3 KOTOpLIX OT-
KNHoYeHa);
- OTKMKOYEHa, HO rOTOBA ANA NOAKNIOYEHUS,
- OTKMKOMEHa W He roToBa ANA NOAKMIOMEHUS;
- HeAocTyrMHa (B criy4Yae notepu CBA3N).
Pabounid ctatyc CH23 obo3HavaeTca crnegyowmM coobeHnamm:
- JOCTYMHas 3HEprusa npu TeKyLled MOLLHOCTY,
- JOCTYMHas 3Heprusa NpM HOPMWPOBAHHOW MOLLHOCTY,
- paKTUYeckn akTMBMpoBaHHbIe B CH33 BOZMOXHOCTU AUCTAHLWOHHOTO YNpaBMNEHWUS:
- PeryrnupoBaHuie YacTOTel SHEPrOCUCTEMBI,
- BblgeneHue Ha U3oNMUpoBaHHyH pabaoTy Npu asapuw,
- PyYHOE perynmpoBaHue akTWBHOW MOLLHOCT WY,
- nporpaMMupyeMoe peryrivpoBaHWe akT UBHOW MOLLHOCTY,
- PEeXWM aBTOMETUYECKOrO CreOBaHNA 33 Har py3Kow,
- OrpaHWJYEHWEe aKTUBHOW MOLLHOCTH;
- NopghepXaHWe 3ajaHHOro 3HauYeHna Q;
- Q)
- Q)
- noghepXaHWe 3a4aHHOro 3HAYEHWA COS @
- cos ¢ (U);
- €08 ¢ (F);
- P(U).
Cratyc CH33 ¢ TouKK 3peHna creayoWwnX BOZMOKHOCTeR:
- BO3ZMOXHOCTW thyHKUMOHWpoBaHua CH33 c MakcumansHbIM NpegensHBIM 3Hade-
HWeM aKTUBHOW MOLLHOCTU;
- BO3MOXHOCTM byHKYNOHWpoBaHua CH33 ¢ MUHUMaNBHBIM NpefernbHBIM 3Haqe-
HWEeM aKTWUBHOW MOLLHOCTH;
- BO3MOXHOCTH byHKLMOHUPOoBaHNA CHI3 ¢ MakcumManeHelM NpegernbHelM 3Have-
HWEM PEeaKTUBHOW MOLLHOCTHM,
- BO3MOXHOCTM OyHKUWOHWMpoBaHWA CH33 ¢ MUHMMAaNbHBIM NpefenbHblM 3Haqe-
HUEM PEeaKTUBHOW MOLLHOCTH
CH33 moxer obecneunsaTb HECKOMBKO PEXUMOB paboThl OfQHOBPEMEHHO

CoobleHns, oTHocAW Mecs
K namepeHuam CH3S

MamepeHns pabouux xapakTepWCTUK, BINONMHEHHble B ocHoBHOW TIMH u gocryn-
Hble kK oBmeHy:

- HanpsxeHue;

- TOK;

- AKTMBHAA MOLYHOCTE;

- PeakTWBHaA MOLLHOCT;
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KaTeropusa coobLieHWiA

Mpumep TUNORLIX cOOBLEHKIA

CooblleHnsd, oTHocAWnecs
K MaMepeHnaM CH33

- YacToTa;

- KoadpULUMEHT MOLLHOCTH;

- CYMMAapPHLIA KO3MMULUEHT rapMOHNUECKUX NCKAXKEHWRA;
- 3HepronoTpebneHne BCNoMoraTernsHOW NogcUCTEMOR

CoofLeHuna, oTHocawueca
K byHKUWOHArNbLHLIM
BO3MOXHOCTAM CH33

3T1a MHpopMaUna cBa3aHa He ¢ akTuBaynei/geakTueauued onucaHHelX BaLIE pe-
XUMoB paborel CH33 (cm. 5.5.2), a c onpegeneHuem 3afaHHbIX 3HAUEHWIA pexuma:
- perynuposaHuve 4actoThl:
- 30Ha HEYYBCTBUTEMNBHOCTU MO YacToTe,
- ko3 MYMEHT CTaTM3Ma No YacToTe;
- Mpepen perynupoBOYHOrO AUanasoHa;
- PyYHOE peryrvpoBaHWe akTUBHOW MOLHOCTH:
- yCTaBKa aKTWBHOW MOLLHOCTK;
- NporpaMMupyemMoe perynvposaHue akTUBHOW MOLLHOCT U
- rpaduKk N3MEHEHWA YCTaBKW SKTUBHOW MOLLHOCTH;
- aBTOMaTW4YEecKOe CNefoBaHWe 3a Harpy3Kom:
- 3HaYeHWe MOLLHOCTW Harpys3Kuy;
- OorpaHWYeHue No akTWBHOW MOLHOCTH:
- YCTaBKa MakCMMarnbHOW akTWMBHOW MOLLHOCTH;
- ycTaBKa MWHWMarnbHOW aKTMBHOW MOLLHOCTY;
- nopAepxaHue nocToAHcTBa @ UNKU Cos @:
- ycTaeka Q,
- ycTaBKa cos @;
- peryrnupoBaHuve B 3aBUCMMOCTU OT YPOBHA HaNPSXKEHUs:
- XapakTepuctuka Q (U);
- XapakTepucTurka cos ¢ (U)

CoobLieHns, cTHocawmecs
K NPOrHo3HEIM olgHKkam CH33

MporHo3 xapakrepucTUK OyHKLUUOHaNbHBIX Bo3MoXHocTen CH3O3 ana pasnuuHbIX
Lener, BkN4aa BO3MOXHOCTb NpefocTaBneHns uHdopMauun cybbektam OAY
CH33. BeigenawTt cnegytowme obbekTsl 3anpoca:

- Bpems;

- aKTWBHAS MOLHOCTL;

- KOHeuyHasa C3

CoobueHna, oTHoCALLMECS
K COCTOAHWIO NOAKMNHOYEHWNA
CH3G

CooblUgHWs, KoTopele nogrexar oBMeHy, 0MKHLI OXBATLIBATE CIEAYHOLLME acnekTh:
- 3anpoc Ha oTknodveHne CH33 ot cybwekTos Of1Y,

- coobuweHue or CH33 o cTaryce NoAknoYeHUA «OTKNIoUYEHaR/ «HE OTKIMIoYEHay;

- WHdopmayma or cybbektos OY o Tom, uTo oTKknoyeHue Bornee He Tpebyerca u
yTo nogkntodeHune CH33 Kk ceTh MOXET BbITb BOCCTAHOBMEHO

CoobLeHnsa, oTHocALWnecs
K gnarHocTtuke CH23

CooblUeHWs, KoTopble NoAnexar oBMeHy, AOMKHbLI OXBaTbIBaTL CrEAYIOLLUE AcTeKTbl:
- NpegynpexaeHue/aBapuiiHble CUrHanNbl, OTHOCALWUECA K YCTIOBUAM OKPYXAHOLLEN
cpefbl (TemMnepaTypa, BNaXHOCTb, AaBNeHUe U ap.);

- NpegynpexaeHue/aBapuiiHele cUrHansl, OTHOCAWMECA K pabouuM napamertpam
(TOK, HaNpaAMeHWe, MOLWHOCTL, C3 u ap.);

- NpegynpexaeHue/aBapuiiHble cUrHansl, OTHOCAWMecs Kk obecnedenunio Bezonac-
HOCTU (aNeKTpudeckas Maonayna, obHapyxeHWe agbiMa, BelGPOCOB ra30B U Ap.);

- COCTOAHWe cucTem 3aluTsl (CH33 n/unn orgensHeix anemenTos CH33 u ap.);

- NpegynpexaeHue/aBapuiiHele CUrHanbl, OTHOCALLWECS K BCnoMorarensHoMy 06o-
PYOOBaHUIO (CUCTEMA KOHLMUWOHUPOBAHWS, Pe3ePBHLIR UCTOMHUK MUTAHUA 1 op.);
- NpegynpexaeHue/aBapuiiHble cUrHanbl, OTHOCAWMECH K cpabaTbiBaHU CUCTEM
3alMThI (L4ENOoCTHOCTE Kopnyca, obHapy:XeHue ABMKeHWA U ap.)

6 OueHka paboyux napamerpos CH33

6.1 NMpueMo-caaTouHbIe UCMBITAHKUA

HekoTopble nogcucTemel CH33 MoryT BeITh cobpaHbl Ha 3aBOAE-M3rOTOBUTENE M3 HECKONBKUX OTAEMb-

HbIX YCTPOMCTB. B 3TOM crnyyae MoryT noTpeboBaTtsea NPUEMO-CAATOMHEIE UCTbITaHWMA 9TOW NOACUCTEMDI.

MeTofbl, KOHTPONMPYEMBIE NaPaMETPbl M KPUTERKK NPUEMKIA NPW MPOBEAEHWM NPUEMO-CAATONHEIX 1C-
neitanuid (MCK) — no FOCT P 58082.2.1. MpoTokon MNCK fonxeH GbiTh 3apaHee NOATOTOBNEH M3roTOBMTE-
nem (NocTaBLUMKOM) CUCTEMBI ANS YTBEPHAEHWA 3aKa3MKOM.
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Pesynetathbl NCW 4omkHEl 6bITh NPeaocTaBnNeHbl 3aKasduky 4,0 TpaHenopTuposaHua CH33 Ha 06bekT 1
YYTeHb! MPKW NPOBEAEHWUM MCNBITAaHWIA NPW BBOAE B SKCNMyatauuio Ha obbekTe.

6.2 MoHTaX U BBOZA B 3KCNNyaTauuio

6.2.1 OBwWwHKe nonoxeHua
Ha sTane MoHTaxa 1 BBOAA B SKCNMyaTaLuio HeoBXo4MMO NPoBEpUTE:
- BbINOMHeHWe TpeboBaHWiA K ycnoBuam akcnnyatauum CH3S (em. 5.2);
COOTBETCTBME OCHOBHLIX 3NEKTPUYecKMx napameTpos CHOS3 (cMm. 5.4);
- COOTBETCTBUE 3AABMEHHLIX DYHKUWMOHANEBHLIX BO3MoXHOCTer CH3G (cMm. 5.5);
Hanwu4ke Tpebyemoro MHTepdeica ceasun (cM. 5.6).
6.2.2 3Ttan MOHTaxa
MoHTax CH33 mMoxeT BbITh pasfeneH Ha ABa aTana: TpaHcnopTupoaHue W cbopka Ha MecTe aKcrnnya-
Taumn. TpeboBaHKd, KOTopble HeoBX04MMO NPU 3TOM yYWUTLIBaTL, NPUMBELEHL! B TaGnWUe 5.
MoppoBHoe cncaHne MoHTaxa CHIS ¢ npumepaMi NpefcTaBneHo B npunoxeHun B.

Tabnuya 5— lMNMpumMepsl TpeboBaHWA, KOTOPbIE HEOBXOAWMO YUNTLIBATE HA PA3MUYHBLIX CTAANAX MOHTaXHbIX pabor

Knacc TpeGoBaHuii TpaHcnopTUpOBaHWe C6opka Ha mecTe aKcnnyataumu

SneKTpuueckue TpeGoBaHMA K CyXONyTHBIM, MOpCKUM, | MOATBEPXAEGHWE COOTBETCTBUA TPEOOBAHUAM 3a3EM-
BO3AYLIHLIM NepPeBo3Kam U XpaHeHUo reHus
M3mepeHue ConpoTUBNEHNA N30NALUN

XuMnyeckue MoaTeepXASHWE COOTBETCTBUA TPebOBaHUAM K CHUCTE-
MaM MpegoTBpaLLeHUA NOXapoB U NOXapOTYLIEHNS
MogTeepxaeHne cooTBeTCTBUA TpeboBaHWAM K aBa-
PUAHOR cUrHaNU3aunMn N UHANKaL UK

MexaHunueckne TpeboBaHua K pyHAAMEHTY
MamepeHne rabapuToB U NpoBEpKa BHELWHErO BUAa

6.2.3 Beop B 3KCNNyaTauuio

6.2.3.1 Nocne 3aBeplUeHWA MOHTaHbIX PaboT W Ha aTane BBOAA B aKCNyaTayuio U3roToBuTerns (no-
CTaBLUWMK) AOMXKEH NOATBEPAUTL, UTo CH3G cooTBeTCTBYET TpeboBaHMAM K paboynm XapakTepucTukam w
cneymdmkaymm cucTemMsl. Mocne sToro AomKHbl BbiTe NPOBEAEHE! UCNBITAHWA NMPU BBOAE B SKCMNyaTaumio
{cm. B6.3).

B obuwem cnydae B xope MNCK 1 mcnbITaHWA NP BBOAE B 3KCMNyaTauMio SOMKHO ObiTk NOATBEPXKAEHO
cooTBeTCcTBME CHO3 3agaHHbIM TEXHWHYECKUM TpeboBaHKAM.

PaBoune napameTpel CHO3 gonxHbl ObITe U3MEPEHLI B COOTBETCTBMUM C METOAAMK U NpoLenypamMmn mc-
neiTaHuii no FOCT P 58082 2. 1—2020 (nodpazden 6.2).

JomxHbl BbITh 06ecneveHbl TpeboBaHna BesonacHocT CHO3, BrNodad dmamndeckyto 6e3onacHocTb 0bb-
eKTOoB, a Takxe kmbepbesonacHocTe no FOCT P 58092.5.1, FOCT P UCO/MBK 27000, FOCT P M3K 62443 (sce
yacmu).

KeHTponvpyemble paboyne xapakTepucTUKK Ha STane BBOAA B IKCMNyaTayunio npuBeneHsl B Tabnvye 6.
MeToabl OLUeHKM AOMKHbI BbITh BbIBpaHbl B COOTBETCTBUM ¢ TpebosaHuaMmu FOCT F 58092.2.1.

Tabnuvya 6 — Bugbl UCNBITAHWIA NO onpefeneHnto pabounx xapakTepUCTUK Ha STane BBOAA B SKCNMyaTaluto

Pabouuil napamemp Bud ucnbimanus
3HeproeMKocTb 3mepeHWe BXOAHON U BBEIXOAHOW 3HEProeMKocTH (HayaneHas, HOpMUpPOBaHHaA)
Aunarpamma MOLLHOCTK McnelTaHWa Npyu HOPMUPOBAHHOW BXOAHOW W BLIXOAHOW MOLLHOCTH

HMeneiTaHnsa npy HOPMUPOBAaHHOW BHIXOAHOW MOLLHOCTU MPW HAaMUYWKM NPUCOSAWHEHUS K
CETU U MNpU €ro OTCYTCTBUM

SddpekTUBHOCTL 3apaaa- | MaMepeHwe sennunHel cobcTBeHHOMo NoTpebneHna u camopaspsaga
paspsga

MapameTpbl B KOHUE Cpo- | 3anucb COOTBETCTBYIOLLMX NCXOAHLIX 3HAUYEHWA
Ka cnyxBel

22



FOCT P 5§8092.3.1—2020

Oxonvarue mabnuusi 6

Pabovwuil napamemp Bud ucnsimanus

Bpemsa orknuka M3mepeHne BpemMeHW oTKNUKa (ANs aBTOHOMHOW paboTel, peXnmMa crefoBaHWa 3a Harpys-
KoW, paboThl No rpaconky U JUCTAHLMOHHOTO YNPaBNeHus)

MamepeHwe BpeMEeHW OTKINUKa ONA 3anycka 13 pexuma oXnaaHuA

M3mepeHne BpeMeHn OTKIMNKa NepeknioveHna N3 COCTOAHWA 3apajaa B COCTOSHUE paspaja

CsefieHua o6 UsMepeHmsax, MOHUTOpWHIe, oBMeHe MHopMaLMei U ynpasneH CHO3 cm. B 5.6.

6.2.3.2 MsmepeHue conpoTUBreHns naonauum CH33 1 NpoBepky ee COOTBETCTBMA TpeboBaHUAM npo-
gopar no FOCT P 50571.16.

McnbITaHUA SNEeKTPUYecKor NPOYHOCTM Maonsaummn CHO3 gomxHbl BbiTh NpoBeaeHsl Ha atanax MNCH w1
WCMbITAHWA NPKW BBOAE B SKCNIyaTaluio B COOTBETCTBUK ¢ TpebosaHuamn fOCT P 55794. TpebosaHWs K anek-
TPUYECKON NPOHHOCTK M3onALmMK NpueeaeHsl B FOCT P 55195. Mpw aToM, ecnu pabodan TemnepaTypa CH33
OTNNYAETCA OT HOPMAIBHOW, NCMBITaHWA AoNXHEl ObiTe NpoBeaeHt! Npy ee pabodelr TemnepaTtype.

6.3 UcnbITaHnA Npu BBOAE B 3KCMSyaTaUUIo

B xofe npoBegeHnA UcMbITaHWiA AomkHel BbITe NOATBEPXAEHEI paboyne XapakTeprcTUK BBOAUMONA B
akcnnyataluio CH33, koTopasn MOXET NpeacTaBnaTe cobolk KOMBMHaLWIO YCTPOWCTB W/MMK roToBLIX COOPHBIX
NoACKHCTEM.

MenblTaHWa Ny BBOAE B SKCNIyaTauuio JOMKHbI BbITe BLINOMHEHLI B COOTBETCTBUM G TpeboBaHWUAMM
TOCT P 58092.2.1—2020 (nodpasden 6.4). X MOXHO NpoBECTM B HECKOMLKO 3TAMOB, HO MPW 9TOM AOMKHO
GbITb NOATBEPXAEHO COOTBETCTBME TPEBOBAHWMAM OCHOBHbLIX (DYHKLUWIA BCEM CHUCTEMbI B LenoMm. Kpurepum
OLEHKW pesynsTaToB UCMbITaHWA NPW BBOAE B 3KCNNyarayWio LoMKHbl ObiTb NpeaBapuTenbHO ComacoBaHb
Mexay NocTaBLUMKOM W 3aKkasvnkoMm CH33.

MaroToBMTEMb (MOCTaBLUMK) CUCTEMbI JOMKEH yKasaTk Bee pabodme orpaHuyeHns CHOO B MmecTe ycTa-
HOBKW, B TOM YMCIIE YCIIOBUA OKPYKatoLLeRn cpedbl.

HekoTopble KOHTPONMpyeMble NapaMeTpbl CNOXHO WK NPakTUYECKM HEBO3MOXHO OLEHUTL Ha OObekTe
M3-3a pasMepa BCEM CUCTEMbI UMK OrpaHUYEHWA, CBA3AHHLIX C YCNOBMAMMW OKpyIKaloWeW cpefbl B MecTe ycTa-
HOBKM. B Takux cry4anx oLeHKa HEKOTOPbIX KOHTPONMPYEMbIX NapamMeTpoB MOXET ObITb BEINOMHEHA HE B Xoae
WCMBITaHWA NpKW BBOAE B 3KCAMyaTayuMio, a npy nposedeHun MNMCKU. McneiTaHua npw BBOAE B 3KCNNyaTaywuio
moryT BbiTk NpoBefeHbl ANA OTAEMNbHBIX NOACWUCTEM, & HEKOTOPLIE UCMBbITAHWS NpW BBOAE B dKCMMyaTauuio
MoryT BbiTb coBMELLEHbl ¢ oTAENBHbIMW MCK ¢ NPOBEABHMEM aHanMsa pesynsTaTtoB MeMbITaHWi. o saBep-
LUEHWA MOHTaXa HeoBXo4MMO BECTHM BCIO AOKYMEHTaLMIO B BMAE NOMHEIX OTYETOB, pa3paboTaTb PyKOBOACTBO
no skcnnyartaumn CH33, a Takke cobpaTb BCe akThbl M MPOTOKOMLI, BKMAIOYMAA OTUETHYIO AOKYMEHTaUMio Mo
pesynsratam UCnbiTaHniA.

6.4 KoHTponb pabouyux napaMeTpos

KoHTponk pabouvx napametpos CH33 npoeogaT no 6.2 FOCT P 58092.2. 1—2020. Taioke MOryT BeiTb
npoBefeHbl ansTepHaTUBHBIE UCMbITAHWA, COMMaCcOBaHHbIE MEXAY 3aKa3qdMKOM WM M3roToBMTENEM (NOCTaBLLu-
kom) CH33, ecnu oHW COOTBETCTBYIOT NPUHATOM NPakTike. Heobxoarmo neprognyeckn NpoBOANTE KOHTPOME
W OLIEHKY YXyALWEeHKWA pabounx xapakrepucTuK, PyHKLMOHMpoBaHWA 1 BO3MoXHocTeln CHOS BcneacTeme cTa-
peHns (oM. Tabnuuy 7).

Ta6nuuya 7 — Bugsl ucnbiraHuii Bo Bpems KOHTponsa pabounx XxapaKkTepuCcTUK Ha 3Tane KCnnyarayuu

Paboyan xapakmepucmuxa Bud ucnbimanus

SHeproeMKocTb MamepeHne pakTMUeckon IHeProeMKOCTH
M3mepeHne dpakTuueckon BXOJHON N BbIXOAHOW 3HEproemMKkocTyh (npu HeobxogumocT )
MamepeHne dakTuieckon pesepBHOR SHEProeMKocTh (Npu Heobxo[nMocTK)

Anarpamma MOLWHOCT K MogTeepAeHWe BXOAHOW U BLIXOAHOW MOLLHOCTH (HOPMUPOBAHHOR /UMK KpaTKOBpPEMEH-
HOI)

McnbiTaHne B pexuMe criefloBaHUsa 3a Harpy3Kkom Npu HarMumm NOAKIIOMEHNA K CETU U MPK
€ro OTCYTCTBUM
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Pabovas xapakmepucmiuka

Bud ucnbimanusn

SdbheKkTUBHOCTL 3apafa-
paspsana

3annce 3HaYeHUI exeqHeBHbIX UMW eXEeHEAENBHEIX SHAUYEHMIE U3MepeHWiA addeKTMBHOCTH
B3anuck uaMepeHui aHepronoTpebneHna scnoMorarenksHoR NOLCUCTEMON M NOACUCTEMON
KOHTPONS 1 yrnpasneHua

B3anuck 3HaveHWid cobecTBeHHoro noTpebneHnds CH33 wwunu camopaspsga nogcucTems
HaKkonneHWA

MapamMeTpbl B KOHUE Cpo-
Ka crnyx 6wl

OueHra pabounx xapakTepucTuk CHI3 Ha npegMeT cOOTBETCTBUA 3afaHHbIM 3HAUEHUAM
(T. ©. OCTUIHYT NU KoHel cpoka cryxBbl)

Bpemsa oTknuka

MpoBepka BpeMeHW CTKINKa
Mpoeepka nycka v octaHosa CH33 (npu HeoBxogumocT k)

PesgynkraTsl MaMepeHUi U MOHWTOPUHIA, NONyYeHHbIE NP NPOBEAEHWW UCTIBITAHWIA NPWY BBOAE B SKCNITY-
atayuio W HeNOCPEACTBEHHO NPpU BBOAE B 3KCNNyaTauuio, MoryT BblTe MGNONE30BaHE! ANA CPaBHEHWA G AaH-
HbIMK NeprogUYeckmx MeneliTanui CHI3 (eMm. Tabnuuy 8). Ana Hagnexawero ydera noTpebneHns sHeprimn
BO BCNOMOTaTEMNbHOM M OCHOBHOM TTH MOMyT BbITh TaKXe YCTaHOBMEHEI YCTPORCTBA y4eTa SNeKTPoSHEepriu.

Tabnuya 8—MNpuMep naMepeHuid u KoHTponda CH33 Ha MecTe SKChnyaTauuu

MNepuoa
MepuoanYHOCTD
Mogcuctema Mamepaemblid NnapameTp UamepeHuns XpaHeHuA
AaHHbIX
C3 orgencHbIX Briokos
<
MoacueTema HAKoMMeHNA | gy3pyeckie NN SNEKTPUUSCKME NAPAMET Pl (Tem- <1 Mun
nepatypa, JaBneHue, HanpskeHne U ap.)
SneKkTpryeckne napaMeTpbl (HanpsXeHue, TOK,
MNopcucrema aKTUBHasa MOLWHOCTL, peakKTWBHAas MOLLHOCTL, Ya- | 3aBucuT or BUAa Npu-
npeobpazosaHua CcTOTa, KOAPDUUNEHT MOLWHOCTH, CYMMAapHLIA KO- | noxeHua CHO3Z
3P PUUMEHT rapMOHUUSCKUX COCTABMSIOWMX) =1 cyr
OnekTpuueckne XapakTepucTUEM (HanpsskeHue,
TOK, aKTUBHAA MOLLHOCTb, PEaAKTUBHAA MOLLHOCTD,
CTblKOBOYHLIV BLIBOA yacTora, KOpPUUMEHT MOLLHOCTW, CYMMAapHbLIA
KO3(PPMUMEHT TrapMOHUUECKUX COCTaBMAIOWMX,
COCTOSIHUE pasbefUHUTENEN U BLIKNIOYaTENen)
BenoMoraTenbHas AKTUBHasA MOLWHOCTL, KoathPULUEHT MOLWHOCTH =1 MuH
noacucTema OHepronorpebneHne 15 MUH (B cpeiHeM) 1 rog
MoacucTeMa KoHTpoNA MapaMeTpbl OKpyXalolWeln cpefbl; napameTphbl 1 MuH 1 He
¥ ynpaeneHusa 6e3onacHocTH A
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MpunoxeHne A
(cnpaBo4yHOE)

Mpumepbl npunoxeHnn CH33

A.l ¥YnpaBneHue pe3epBOoM

A.1.1 O6uwue NoNoxeHms

CH33 moxeT 6bITb NpegHa3HaveHa 4718 CHMWKEHUss NoTpe6IeHns opraHNYeckoro ToNIMBa, KOrga oHa BbINOMHAET npu-
NOXeHne pe3epBMPOBaHNS OYHKLMN NEPBUYHOTO PEry/IMpoBaHnsa YacToTbl ceTr. OCo60 BakHble acnekTbl npumeHeHns CH33
015 9TOl Lenun (3KOHOMMYeckue, IKOormyeckne, ynpasaeHne pecypcaMm 1 ap.) BO3NOXEHbl HA NPOEKTUPOBLUMKA SIOKasIbHOM
aHeprocucTembl. 19 MX OLEHKN NPOEKTUPOBLUMK JO/MKEH OLEHUTb 3aTpaTbl HAa MHBECTUpOBaHWe (kanuTasibHble 3aTpatbl) U
3KCnNyaTaunoHHble 3aTpaThbl (ONnepauMoHHbIe 3aTpartbl), BKIOYAsA U3MeHeHne paboumx XxapakTepucTuK Ha NPOTSXKEHUW CPpoKa
cnyx6bl CH33, a Takke 0Xugaemyto 3KOHOMMWIO CPEeACTB, KOTOPOA MOXHO AOCTUTHYTb, HE WHBECTUPYSA B Apyrve o6bekTbl
(nepepaya, pacnpegeneHve, reHepaums 3M1EKTPOIHEPrMn) U He HeCst COOTBETCTBYIOLLMX 3KCMIyaTalUMOHHbIX 3aTpar.

A.1.2 NpunnoxeHne pe3epBnUpoBaHnNAa PYHKUMN NMEPBUYHOIO pPeryinpoBaHns 4acToTbl CeTU

CH33 ponxHa BbINOMHATb NPUIOKEHNE Pe3epBUPOBaHUA (PYHKLMM MEPBUYHOrO perynvpoBaHUs 4acToTbl CeTu
B C/lyyae BHe3anHoW notepu reHepauum unu Harpysku. Hanpumep, CH33 moxeT oTAaBaTb HOPMUPOBAHHYO akTUBHYIO
MOLHOCTb BTeuveHue 30 ¢, 6e3aelicTBoBaTb BTeueHne 29,5 MuH (CM. pucyHoK A.1), a 3aTeM CHoBa ObITb MCMNO/b30BaHa
B TOM X€ pPeXume Ha NPOTSXKEHMM 2 4 WK A0 MOMEHTa JOCTUXEHUS HMxHero npegena C3 CH33. MNpumepbl 3Ha4YeHUi
Tpebyemoro pabouyero uukaa B Ciyyae BHe3anHoW MoTepu reHepupylowein MOLWHOCTW npuBefeHbl B Tabnuue Al, a
npumep 3HavyeHul’i BpeMeHU BOCCTAHOBMEHUSA AN MEPBUYHOrO perynupoBaHus 4YactoTbl — B Tabnuue A.2. Ansa npu-
NOXEeHNA pe3epBMpoBaHusA (PyHKLMM NEPBUYHOrO PerynpoBaHus 4acToTbl CETU NepBoHavasnbHoe 3HayeHne C3 MoxeT
6bITb YCTAHOB/IEHO HA MakCMMasbHOM 3HAYeHUU AN BHe3anHol noTepu reHepauum U Ha MUHMMasbHOM ANs BHesan-
HOM NOTepu Harpysku.

MOLLHOCTb, % OT HOPMUPOBAHHOIO 3HAYEHUS]

Bpewms, MvH

PucyHok A.1 — lMpumep paboyero uukna NnpuaoXeHs pesepBmMpoBaHnsa (OyHKLUM NEPBUYHOTO perynnpoBaHus
yacToTbl cetu [5]

Ta6nuua Al — MpuMep napameTpoB paboyero Lukaa Npu BHE3amnHoi notepe reHepupytoweil MoWwHOCTH

MapameTp paboyero Lykna 3HaueHne
O6was Npofo/MKNTENBHOCTb, Y 2
HauanbHoe cogepxaHue aHepruun, C3, % 100
CopepxaHue aHeprum B kKoHLe pabo4ero yukna, C3, % >0
MakcmManbHoe 3HayeHne akTUBHOW BbIXOAHOW MOLLHOCTM, % OT HOPMMUpPOBAH- 100
HOro 3HayeHus
MakcumanbHoe 3Ha4YeHne akTUBHOW BXOAHOW MOLLHOCTM He NpMMEHUMO (CHUXEHWe MOLLHO-

CTW Harpysku He paccMaTpuBaloT)
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OkoHuyaHue Tabnuupl A. 1

MapameTp paboyero umkna

MepnognMYHOCTbL U3MEHEHUA 3Ha4YeHNn aKTMBHOIA MOLLHOCTN B 4Yac

MepuoanyHOCTb NepekNioUYeHnii Mexay akTMBHON BXOAHON M BbIXOAHON MOLL-
HOCTb1O

MakcumanbHas BbIxogHas aHeprus 3a pabounii uukn, AC3, %

MakcumManbHas BXoAHas aHeprus 3a paboumnii LMK

MakcnmanbHasa peakTMBHas BbIXO4HasA MOLLHOCTb
MakcnmanbHasa peakTMBHaa BXoAHAas MOLLHOCTb
MepnognUHOCTb U3MEHEHUSA 3HauveHui peaKTVIBHOVI MOLLHOCTH

MepuoaNYHOCTL NepekNoUYeHnii Mexay pPeakTUBHOW BXOAHOW U BbIXOAHON
MOLLLHOCTbI0

3HaueHne

4

He NpuMMeHWMO (CHWXEeHWEe MOLLHO-
CTW Harpy3ku He paccMaTpuBaloT)

=20

He NpuMMeHWMO (CHMXeHWEe MOLLHO-
CTW Harpysky He paccMaTpuBaloT)

He npymMmeHumo
He npumMmeHumo
He npumeHumo

He npumMmeHumo

Ta6nuua A.2— lNpumep NapameTpoB BPEMEHU BOCCTAHOBEHUS A5 NEPBUYHOIO PEry/IMPOBaHUS YacToThl B C/ly4ae

BHE3alnHOro CHMXeHnsa reHepunpyrowmx MOLU'HOCTeI‘/JI

MapameTp paboyero umkna
MpoAoIHKUTENLHOCT, U

[AmnanasoH fonyCTUMbIX 3HAYEHWI aKTUBHOM BbIXOHON MOLLHOCTM

[unanasoH [OMYyCTUMbIX 3HAUEHWIA aKTUBHO BXOAHOW MOLLHOCTW, % OT HOpPMU-
POBAHHOIO 3HAYeHUs

[mnanasoH JonyCTUMbIX 3HAYEHUI PeakTUBHOW BbIXOAHOW MOLLHOCTM
[mnanasoH AonNyCTUMbIX 3HAYEHWI PeakTUBHOW BXOAHOW MOLLHOCTM

MakcumanbHO pfonyctMmMas CKOPOCTb W3MEHeHus aKTMBHON 1 peaKTI/IBHOVI
MOLLHOCTU, % OT HOPMUPOBAHHOTO 3HAYEHUSA B C

JonycTumblii ananasoH 3HaYyeHnin KoadhuymeHTa MOWHOCTM B OCHOBHOI TIH

3HayeHvie
12
He npumeHumo

100 (kpaTKOBpPEMEHHO)

He npnmeHnmo
He npumMmeHumo
50

He npumeHumo

A.1.3 MpunoxeHne pe3epBNPOBaHUA (PYHKLUM BTOPUYHOTO perysimpoBaHus 4acToTbl CETU

B pexume BbINO/IHEHUSI MPUIOXEHNSA PE3EPBUPOBAHUS (DYHKLMM BTOPUYHOTO perynvMpoBaHusi YyacToTel cetn CH33
MOXET HenpepbIBHO OTAAaBaTb MOLLHOCTb, Hanpumep, B TedyeHune 20 MUH, 6e3aeiicTBoBaThL B TeueHne 40 MUH, a 3aTeM CHO-
Ba GblTb UCMOMb30BaHA B TOM XE PEXMME Ha NPOTSHKEHUW 3 4 UKW A0 MOMEHTA AOCTMXEHUSI HUXHero npegena C3 CH33
(cm. pucyHok A.2 nTabnuyy A.3). 3ro NPUMEHUMO U K BbIXOAHOW MOLLHOCTM (NpW NoTepe reHepupylLwein MOLHOCTKH), U K
BXOAHOI MOLHOCTU (NpW nNaTepe MOLLHOCTW Harpysku). NepBoHayanbHoe 3HavyeHre C3 MOXeT 6bITb YCTAHOB/IEHO Ha Makcu-
MaJIbHOM 3HAYeHUW OJ151 BHE3anHol notepu reHepaunm 1 Ha MUHUMa/IbHOM — AJ151 BHE3arnHoi noTepy MOLLHOCTM Harpysku.

MOLLHOCTb, % OT HOPMMPOBAHHOIO 3HAYEHWS

PucyHok A.2 — Mpumep paboyero uukia npuaoxXeHus
60 120 180 pe3epBMpOBaHUA (PYHKLMM BTOPUYHOIO perynmpoBaHus

Bpewms, muH
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Ta6nuua A.3 — Mpumep napameTpoB pabouero LukIa Npy BHE3aNHoN noTepe reHepupytowein MOLLHOCTM

MapameTp pa6oyero Lykna
O6Lwas NpoAoMKNTENBHOCTD, Y
HauyanbHoe cogepxaHue aHeprun, C3, %
CopepxaHune aHeprum B KOHUe pabouero uyukna, C3, %

MakcmmanbHoe 3HayeHne akTUBHOM BleO,EI,HOI7I MOLLHOCTU, % OT HOPMUpPOBaH-
HOro 3Ha4YeHuA

MakcmManbHoe 3HaYyeHne akTUBHOW BXOAHOVI MOLLHOCTHN

MepnognyHOCTbL N3MEeHeHUsA 3HAYEHNN aKTMBHOWA MOLLHOCTN B 4ac

MepuoANYHOCTL MEePEKNYEHUn MeXay aKTUBHOW BXOAHOW U BbIXOAHOW MOLL-
HOCTbIO

MakcuManbHas BbIX0ofHast aHeprusa 3a padounit uukn, AC3, %

MakcuManibHas BXOfHasi 3HEPrus 3a Pabounin Lykn

MakcuMasnibHas peakTuBHasi BbIXOAHAs MOLLHOCTb

MakcuManbHas peakTMBHas BXO[HAas MOLLHOCTb

MepuoaNYHOCTL 3MEHEHUSI 3HAUEHUI PeakTUBHOW MOLLHOCTU
MepuoANYHOCTL MNEepekKNioueHnii Mexay pPeakTUBHON BXOAHOW U BbIXOAHON

MOLLHOCTbIO

A.1.4 MNMpunnoxeHne HernpepbIBHOIO perysinpoBaHns 4acToTbl ceTun

3HaueHve
3
100
£0
100

He NpuMMeHWMO (CHWXEHWE MOLLHO-
CTU Harpysku He paccMaTpuBaloT)

2

He NpumMeHWMO (CHWXEHWe MOLLHO-
CTU Harpysku He paccmaTpuBaloT)

=33

He NpuMMeHWMO (CHWXEHWE MOLLHO-
CTU Harpysku He paccMaTpuBaloT)

He npumeHnmo
He npumeHnmo
He npumeHnmo

He npumeHnmo

B kauyecTBe npumepa NPUNOXEHUS HENPEPbLIBHOIO PErympoBaHns 4acToTbl CETU MOTyT ObiTb PACCMOTPEHbI AaH-
Hble N0 WU3MEHEHMWI0 4acTOTbl 3HEProCUCTEMbl AN1A YeTblpex BPeMeH rofa, NoslyYeHHble OT JHepreTMYeckon KoMnaHww.
Mpy nomolm anroputma, NOAO6GHOrO NokasaHHOMY Ha PUCYHKe 6, MOryT 6biTb NOJlyYeHbl rpaduky U3IMEHEHUS BXOAHON U
BbIXOAHONM MoLWHOCTM CH33 BO BpeMeHu (CM. pucyHok A.3). MowHocTb CH33 Ha pucyHke npuBegeHa K HOpMUPOBaHHO-
My 3HauyeHuto. MockonbKy pabounii LMK coaepxnT kak asy 3apaga, Tak u dasy paspsga, nepsoHadvansHasa C3 gomkHa
6bITb YCTAHOBMIEHA AOCTATOYHO AANeko OT MakCUManbHOro Wi MUHUMANbHOro npegena, Ytobbl OHW He Bbl/In HapyLleHbI
BO BpeMs paboTbl. MNpegnonaraercs, YTo AN NPUNOXEHNUS HEMPEPbIBHOTO pPerynnpoBaHnsa 4actoTbl HadanbHas C3 fonx-
Ha 6bITb yCcTaHOBMeHa Ha ypoBHe 50 %. B T1abnuue A.4 npvBefeH npuMep napameTpoB paboyero uukna ans NnpuaoXeHus

HEenpepbIBHOINO NCNOJ/1Ib30BaHUA perysimpoBaHnsa 4acTtoThl.

MOLLHOCTb, 0. €. Becra MOLLHOCTb, O. €.
1,0 1,0

0,6 0,6

0,2 0,2
02 02
06 06
21,0 S1.0

0 6 12 18 24 (o] 6

Bpewms, y

NleTto

12 18 24
Bpewms, u

PucyHok A.3, nuct 1 — lMpumep 3Ha4YeHW A BXOAHON U BbIXOAHOW MOWHOCTM CH33 B pexume BbIMOIHEHMA NPUNOXKEHUS
HENPEpPbLIBHOIO peryanpoBaHnsa 4acToTbl CETU AN YeTblpex Ce30HOB roga [5]
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MowHocTb, 0. e. OceHb MoLHOCTb, O. €. 3uma
1,0

Bpewms, u Bpemsi, u
PucyHok A.3, nuct 2

Ta6nuua A.4— Mpumep napameTpoB paboyero Uukna Ans AMHaAMUYEeCcKoro peryinpoBaHust 4acToTbl

MapameTp paboyero Lykna 3HaueHve
O6uwas NpoAoc/HKUTENBHOCTD, Y 24
HauanbHoe cofepxaHue aHeprun, C3, % 50
CopepxaHune aHeprnn B KoHue paboyero umkna, C3, % >20
MakcumanbHoe 3HayeHve akTUBHOW BbIXOA4HOW MOLLHOCTW, % OT HOPMUPOBAH- 100
HOro 3HayeHus
MakcvmanbHoe 3HauvyeHwe akTMBHOW BXOAHON MOLWHOCTW, % OT HOPMWPOBAH- 100
HOro 3HayeHus
MepnoanyYHOCTb N3MEHEHUS 3HAYEHWIA aKTUBHOW MOLLHOCTU HenpepbiBHOE M3MeHeHne
MeproanYHOCTL NepekToYeHnin Mexay akTUBHON BXOAHOW U BbIXO4HON MOLLHO-  MakcumasibHO BO3MOXHasi CKOPOCTb
CTblO M3MeHeHus MmowHocTn CH33
MakcumanbHas BbixogHas aHeprusa 3a pabounii uukn, AC3, % 30
MakcMmanbHas BxogHast aHeprus 3a pabounii uukn, AC3, % 30
MakcrmanbHas peakTuBHas BbIXOA4HAsA MOLLHOCTb He npumeHumo
MakcrmanbHaa peakTuBHas BXOAHAsA MOLHOCTb He npumeHumo
MepnoanyYHOCTb U3MEHEHUS 3HAYEHUI PeaKTUBHOW MOLLHOCTU He npumeHumo
MepnognyHOCTL MNepektioveHnii Mexay peakTUBHOU BXOAHOW W BbIXOLHOW He npumeHumo
MOLLHOCTbHO

A.2 Vicnonb3oBaHWe ¢ BO3OOHOBASEMbIMU UCTOYHUKAMN Heprmuum

A.2.1 O6wume nNonoxeHns

CH33 mMoxeT 6bITb NCNOMb30BaHa ANst yNpaB/ieHnsi HepaBHOMEPHOCTbIO rpadouka reHepauyun BMN3. CH33 cnocob-
Ha BbIPOBHATb rpadink reHepaLmmn 1 NnoBbICUTb YCTOMUYNBOCTb IHEPrOCUCTEMbI, aTakXe NoroTUTb N3BbITOK BbipaboTaHHOW
3Heprun Ans cpesaHus NUKOB Harpysok.

B 3aBMCMMOCTM OT Buga npunoxexnuwin CH33 (ynpaBneHve HepaBHOMEPHOCTbIO rpadiuka reHepauun BU3, nokpbl-
THe MUKOBbIX Harpy3ok) AO/IKHbl ObiTb BblGpaHbl COOTBETCTBYHOLLNE 3HAYEHUA SHEPIrOEMKOCTU 1 ANUTENbHOCTU paboyero
umukna. B cnyvyae nokpbITUS NUKOBbLIX HArpy3ok Bpems OTK/Mka 6yAeT 3aBMCEeTb OT KOHKPETHOrO rpadunka N3MeHeHUs MOLL-
HOCTW U BPEMEHW MOKPbLITUSA MUKOBbIX HAarpy3ok.

B oboux cnyyasx MOLLHOCTb 3apsaga-paspsga UM CnoCO6HOCTb HAKOMEHUA W XpaHeHus aHeprmn CHI3 paccuu-
TbIBAKOT B 3aBUCUMOCTU OT KOHKPETHbIX Lefneli NpUMeHeHus 1 OT Tuna o60opyAoBaHnNs, UCNONb3YEMOro A8 HakKonaeHus
3Hepruu.

A.2.2 MpunoxeHne obecneyeHns NoALEPXKKN BO30OHOBAAEMbIX NCTOYHUKOB 3HEPTUMN

CH33 moryT BbINONHATL NpUNOXeHWe obecneyeHns noaaepxkn BV B TeueHne onpepenieHHoOro nepuoga speme-
HW, Hanpumep B TeyeHne 1 4. To ecTb B TAKOM pEXMME MOXEeT OblTb rapaHTUpoBaHa OTAaya B 3HEProcucTeMy yCTaHOB-
NeHHoro (Haxogsuierocs B npeaBapuTeslbHO onpefenieHHbIX npefenax) KonmyecTsa SHepruyM B TEYEHME Kaxoro vaca
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(unu cpeaHeii MoLLHOCTM BTeueHne 1 4), reHepupyemoe BU. B cnyuyae NpeBbllEHNUS TeHepupyemMoii MOLLHOCTM oT BU3
B TeueHne yaca CHI3 ucnonb3yeT aHepruo ansa 3apsaa. B ciyyae CHUXEHUA reHepupyemoin moliHocTh CHI3 obecne-
umBaeT KoMMeHcaumio AeduumTa MOLHOCTM NyTem paspaga. Ha pucyHke A.4 nokasaH rpaduk BXOAHON W BbIXOAHOWM MoLl-
HocT CH33 ans o6ecneyeHns HaAeXHOCTH (DOTOS/IEKTPUUECKO reHepaumn. PasHula Mexay U3MEHSIILWUMCS CPeaHUM
3Ha4YeHWEeM 1 LeneBbiM 3HAYEHWEM SHEpruM B TeUeHMe 4aca onpedensieT BXOAHYI0 WM BbIXOAHYI MOLLHOCTb CH33.
MouHocTs CH33 npuBeaeHa K HOPMUPOBAHHOMY 3HAUYEHWIO, TAe MOMOXUTENbHbI 3HAK NPeAcTaBnseT co60i BXOAHYIO
MOLLHOCTb, & OTPULATE/bHBIA 3HAK — BbIXOAHYH MOLLHOCTb. MpuMep 3HaueHuii paboyero uukna Ans npuioxeHus obe-

cneveHmsa nogaepxkn BN npuBeneH B Tabnuue A.5.

MoLHocTs, o, e.

PucyHok A.4 — Mpumep rpacrka BXOAHON M BbIXOAHOW MOWHOCTM CH33 gna npunoxeHusi o6ecneyeHnss HagexHocTmn

paboTbl hOTO3NEKTPUYECKON reHepaumm [5]

Tabnuua A.5 — lMNpumep napameTpoB paboyero uukna CH33 ans obecneyeHns HaAeXHOCTM paboTbl POTOINEKTPU-

ueckoit reHepaumu

MapameTp pa6oyero Lykia
O6LWas NpofoMKNTENBHOCTD, Y
HauyanbHoe cogepxaHue aHeprun, C3, %
CopepxaHne aHeprum B KOHUe paboyero uyukna, C3, %

MakcmMasnibHOe 3Ha4YeHne akTUBHOIA BbIXOAHOVI MOLLHOCTKN, % OT HOPMUPOBaH-
HOro 3Ha4yeHuA

MakcuMmasnbHoe 3HayeHue akTUBHOM BXO,D.HOVI MOLLHOCTK, % OT HOPMUPOBAH-
HOro 3Ha4yeHuA

MeprognMyHOCTb N3MEHEHUSA 3HAYEHWUIA aKTUBHOW MOLLHOCTH

MepuoaNYHOCTL NEepPeKNtoUeHnii Mexay akTUBHON BXOAHOW U BbIXOAHOW MOLL-
HOCTbIO B Yac

MakcmmanbHas BbiIxogHas aHeprus 3a padouunii umkn, AC3, %
MakcmmanbHas BxogHas aHeprus 3a paéounii umkn, AC3, %
MakcrmanbHasa peakTMBHas BbIXOAHASA MOLLHOCTb
MakcumanbHasa peakTMBHas BXOAHas MOLHOCTb
MepnoanyYHOCTb N3MEHEHNS 3HAYEHUI PeaKTUBHONW MOLLHOCTU

MepuroAnNYHOCTb MEpPEeKNUYEHNA MeXAy PeakTUBHON BXOAHOW U BLIXOLHOM
MOLLHOCTbH0

3HaueHve
12
70
40
100

100

HenpepbiBHOE M3MeHeHne

<3

40

45
He npumeHumo
He npumeHnmo
He npumeHumo

He npumeHnmo
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A.2.3 MpunoxeHne crnaxmBaHWs MOLWHOCTM BO30OHOB/AAEMbIX UCTOYHUKOB 3HEPTUU

CH33 cnocobHa yMeHbLWNTb peskne KonebaHus MOLLHOCTM OT B3 3a cyeT NOrnoweHns win Bblaadn MOLLHOCTU
B Tpebyemble MOMEHTbI BPEMEHU, Onpejensiemble CUCTEMON ynpaBneHus. Ha pucyHke A.5 nokasaH rpaduk MOLLHOCTM,
KoTopoit onepupyeT CH33 gns crnaxuBaHua MOLLHOCTU, reHepupyemoi (DOTO3NEKTPUYECKON naHenbio. PasHuua mexay
N3MEHSLWMMCH CPeLHUM 3HAYEHMEM U LiesIeBbIM 3HAYEHWEM MOLLHOCTY onpegensieT BXOAHYI0 WU BbIXOAHYK MOLLHOCTb
CH33. MouwHocTb CH33 npuBegeHa K HOPMUPOBAHHOMY 3HAYEHMWIO, TAe MOJIOXUTESbHbIA 3HaK MpeacTaBnseT coboi
BXOZHYI0 MOLLHOCTb, a OTpULaTe/IbHbIA 3HaK— BbIXOAHYI MOLLHOCTb.

MoLuHocCTb, 0. e.

PucyHok A.5 — lMpumep rpadouka BXOAHO U BbIXOAHOW MOLWHOCTY CH33 ansi NpuIoXeHUs crnaxmnsaHus rpaguka
MOLLHOCTUN (DOTO3MEKTPUYECKON NaHenm [5]

A.3 MpUNoxXeHns noafepxaHns HanpPsHKeHUs U aKTUBHON MOLLHOCTM B CeTU

A.3.1 MpunoxeHne perynnpoBaHnsa peakTUBHOW MOLWHOCTU A8 NOAAEPXAHUSA HANPAXEHUS

Kak onucaHo B 5.5.9.3, CH33 MoxeT nogaepxusaTb HanpshHkeHne cetu, BblAasas Wan noraouias peakTuBHY MOLL-
HocTb B TIMH. Ha aTtane npoekTupoBaHua cnepyet yunutbiBath, 4To CH33 mMoXeT 6biTb HecnocobHa obecneynTb Hop-
MWPOBaHHYI PeakTUBHYH MOLLHOCTb AN PEryiMpoBaHus HamnpskeHus npyv HavMeHbluem YpOoBHe HanpskeHusa B TIMH.
MOCKOMbKY HEACHO, NPUMEHUMO NN 3TO KO BceM CH33, 3HauyeHme MOLLHOCTW MOXeT ObliTb MPUBEAEHO K HauMeHblue-
My 3HAYEHW0 MaKCUMasbHOM peakTVBHOW MOLLHOCTM, AOCTYMHOW B paccMaTpuBaeMOM Auanas3oHe HanpsXeHus ceTtu
B kauyecTBe npvMepa MUHUMaNbHOE W MakCUMabHOe OrpaHuMyeHne HanpshkeHue Ana pexuma perynuposaHus O (U)
ycTaHoBeHbl Ha 0,94 n 1,06 oT HOMWHaNbHOro HanpsbkeHma B TMHY Pexum perynupoBanusa Q (U) obecneumBaeT OT-
60p M Bblgayy peakTMBHON MOLLHOCTM B 3aBMCMMOCTU OT pexuma HanpsxeHus cetn. Ecnu npegnonoxuTb, 4to CH33
BbINOMIHAET TONbKO pexum Q (U), TO ANS NpunoXeHus nogfepxaHus HanpsikeHus MoxeT ObiTb MCNo/ib30BaHa MNosHas
HOpMUpOBaHHas MowHocTb CHI3.

TunuyHas xapaktepucTtuka perynuposaHuss Q (U) npegctaBneHa Ha pucyHke 10. B paccmatpuBaemom B A.3.1
npyMmepe peakTuBHas MoOWHOCTb CHO3 MeHsieTca nuHeliHo oT 0 o 1 0. e. Npu U3MEHeHUAX YPOBHA HanpsxeHus B TMH
B AvanasoHax ot 0,99 go 0,94 0. e. ot 1,01 go 1,06 o. e. MNpn M3MEHEHNN YPOBHA HanpsxeHusa B guanasoHe ot 0,99 o
1,01 o. e. peakTuBHas MoOWHOCTb CH33 6blna ycTaHoBMEHA pPaBHOWN Hy/to. MNMpUMeEHAs ykasaHHYH XapakTepucTuky pe-
ry/IMPOBaHNA K Npumepy rpaduka U3MeHeHUs HanpshkeHus ceTu, NpeacTaB/IEHHOMY Ha pucyHke A.6, monyuum rpaduk
oTAauv n oTbopa peakTUBHOM MowHocT CHO3, npeAcTaBfeHHbll Ha pucyHke A.7. O4eBUAHO, YTO MakCcMMasibHOe Ha-
npshxkeHne 6aun3ko k 1,06 o. e, a MMHUMansHoe — Kk 0,94 o. e.

1) fanee ANa 0603HAYEHUs] 3HAUEHUS TaKUX OTHOCUTE/IbHLIX BE/IMUMH PEeaKTUBHON MOLWHOCTY U HanpshKeHust Uc-
No/Ib30BaHbl OTHOCUTE bHbIE eAnHULbI (0. €.).
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Bpewms, 4

PucyHok A.6 — Mpumep n3meHeHns HanpsbkeHusa B TIMH [5]

Bpemsa, u
PucyHok A.7 — MNpumMep N3MeHeHNs1 peakTMBHON mowHocT CH33 B TIMH [5]

Mpumep napamMeTpoB paboyero uukna ans pexuma perynuposanust Q (U) npuseseH B Tabnuue A.6. MOCKOMbKY
paccMoTpeH npumep 6e3 o6MeHa akTUBHOW MOLLHOCTM Mexay CH33 n anekTpuyeckoil ceTblo (TOMbKO NOTEPK MOLLHO-
CTU), TO HET OrpaHuyeHmnii Ha HadanbHyto C3. XoTsi oxugaeTcs, uyto C3 He 6YAeT CU/IbHO U3MEHSITbCS,, HO YNOMSHYTble
NoTepM MOLLHOCTM MOTYT CHU3UTb 3HeproeMkocTb CH33, 1 C3 B KoHUe paboyero umkna MoXeT 6biTb HUXKE HauaslbHOro
3HAYeHUs.

Ta6nuua A.6— lMNpumep napamMeTpoB paboyero UMkna ans pexuma perynuposanusi Q (U)

MapameTp pabouero uykna 3HaueHve

O6was NnpoAo/MKNTENBHOCTb, Y 24
HauyanbHoe cogepxaHue aHepruun, C3, % 50
CopepxaHue aHeprum B KOHUe paboyero uyukna, C3, % 47
MakcvmanbHoe 3HavyeHue akTUBHOW BbIXOLHOW MOLLHOCTW, % OT HOPMUPOBAHHOIO 0
3Ha4YeHus

MakcvmanbHoe 3HayeHue aKTUBHON BXOAHON MOLWHOCTU, % OT HOPMWPOBAHHOIO 0
3HayYeHus

MepnognMyHOCTb N3MEHEHNS 3HAYEHWI aKTUBHOW MOLLHOCTM He npumeHumo
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OkoHyaHue mabnuyst A.6

MapameTp pabodero UMKna 3HaveHune
MepuogUYHOCTE NepeKnoYeHWn Mexdy akTWBHOR EXOAHOM WM BLIXOLHOW MOLLHO- He npumMeHUMO
CTbIO
MakcumaneHas BeixogHaa 3Heprna 3a pabounin LuKn He npumeHumMo
MakcumanbHag BXxofHan aHeprua 3a pabouni Lukn He npumeHumo
MakcumanbHoe 3HaYeHWe PeakTUBHOW BEIXOAHOW MOLWHOCTH, % OT HOPMUPOBAaH- 100
HOTo 3Ha4YeHna
MakcumanbHoe 3Ha4YeHue peakTUBHOW BXOAHOW MOLHOCTM, % OT HOPMUPOBAHHOTO 100
3Ha4YeHus
MNepnognYHOCTb N3MEHEHNA 3HAYEHUA PEaKTUBHOW MOLLHOCTH MakcumManbHO BO3MOXHAA
MepuoagnYHOCTL NEpeKknNUYeHNn Mexay PEeakTUBHOW BXOAHOW U BLIXOLHOA MoLl- MakcumManbHO BO3MOXHAA
HOCTBIO

A.3.2 NpunoxeHne noaaepkaHuA KaYecTBa 3MEKTPUYECKON IHEpPruu Npu NOMOLWWN PeryninpoBaHnA oTaaun
aKTMBHOMW MOWHoOcTU CHO3 B 3aBUCUMOCTU OT YPOBHSA HanpsXXeHUA

Kak nanoxeHo B 5.5.9.5, peXum CHUXEHWA aKTUBHOW MOLLHOCTU B 3aBUCMMOCTW OT YPOBHS HaNpPsKeHWS MOXET
obecneunts npepoTepalleHne oTkntoueHna CHID or anekTpuueckoi cetn. CHI3 Takke MOXET yCTpaHUTL NPOCagky
HanpskeHwsa B TMH 3a cyeT BbIgauM akTUBHOW MOLHOCTW B CETb B TEYEHUE HECKOSBbKMX JECATKOB CEKYHA, TEM CaMbiM
npeacTBpaLWAn yxyAWeHWe KauecTsa HanpsixeHns. B pamkax aToro npuroXeHns paccMarpuBaloT TONbKO CNOCOBHOCTE
CH33 obecneuntb notpebutener AocTaTOUMHONW MOLLHOCTLIO Ha BPEMA OTCYTCTBUA HANPSXEHUA CETU ANUTENBHOCTBIO, K
npuMepy, He 6onee 10 MUH. B paccmarpusaeMomM chnydae pabounid YUKN MOXET COCTOATE U3 HEMPEpPEBHOW OTAAYW HOP-
MWPOBaHHOW MOLWHOCTK, Hanpumep B TeueHue 1, 5 uiunu 10 MuH. Bo Bpema 3Toro WK 3TUX LUKIOB BLIXOAHAA aKTUBHAA
moLHocTe CH3S yeenuumneaeTcs go Tpebyemoro sHaueHUs U NOAASPKUBAETCA HA 3TOM YPOBHE B TEUEHWE 3ajaHHOro
nepuoga spemenn. MNMpumep pabouero yukna obuiel gnuTensHocTeo 12 U, Bo BpemMa kotoporo CHO3 orpaer Hopmupo-
BaHHYH aKTWBHYH MOWHOCTb B TEYEHME S MWH KaxAble 45 MWUH, NpefdcTaeneH Ha pucyHke A.8, a napameTpu pabouero
uvkna — B Tabnuue A.7. No okoHYaHuK kaxgoro pabodero yukna C3 CHA3 gonkHa bbb BOCCTaHOBNEHA A0 HAYANBHOMO
YPOBHSI.

OnanaszoH C3 CH33 porkeH ObITe onpefeneH Ha aTtane nNpoeKTUpoBaHUA. MOCKOMbKY pexuM perynupoBaHuAa
npeanonaraeT Bbiaqy akTMBHOW MOLWHOCTW, HadanbHas C3 moxer 6bmb ycTaHoBNeHa Ha yposHe 100 %, a B KoHUe
uukna — 0 %. Ana HekoTopeix CH33 ycTaHaenWeatoT Kak MoxHo Bonee BeICoKyto HadanbHyto C3, utobbl rapaHTupoBaTb
oTAaqy NUKOBOW MOLLHOCTW NPY MUHUManeHoW C3.

Tabnuya A.7—Tlpumep napameTpos pabouerc yukna agnsa pexvma nogaepXaHus KadyecTsa aNeKTPUYECcKoRd aHeprum

MapameTp pabodero Uukna 3HayeHune
OBbLWan NpoACeKMTENBHOCTb, Y 12
HauanbHoe cogepxaHue sHepruu, C3, % 100
CogepxaHne aHeprun B koHue pabouero yukna, C3, % 0
MakcumansHoe 3HayeHWe akTMBHON BLIXOAHOW MOLLHOCTH, % OT HOPMWPOBAHHOTO 100
3Ha4YeHUa
MakcumanbHoe 3HaYeHWe akTUBHOW BXOAHOW MOLLHOCTW He npumeHumo
MepuoANYHOCTL U3MEHEHWA 3HAYSHNA aKTUBHOW MOLLIHOCTU B Yac 2—4
MepuoaUYHOCTb NEepeknioYeHNd Mexay akTUBHOW BXOAHOW W BbIXOAHOW MOLLHO- He npumeHnMo
CThIO
MakcumaneHada BuixogHasa 3Heprusa 3a pabouni yukn, AC3, % 100
MakcumanbHaa BxogHas sHeprusa 3a pabounn yukn He npumennMo
MakcumaneHoe 3HaueHue peakTUBHON BLIXOAHOW MOLLHOCTK He npumeHumo
MakcumanbHoe 3HaYSHWe PeakTUBHOW BXOAHON MOLLHOCTH He npumeHnmo
MepnoanYHOCT b N3MEHEHUA 3HAYEHUS peaKTUBHOW MOLLHOCTH He npumeHumo
Mepuoan4YHOCTb NepeKkmnoYeHnd Mexay peakTUBHOW BXOAHOW W BLIXOAHOW MOLL- He npumeHumo
HOCTbIO
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HopmupoBaHHass MOWHOCTL, %

PucyHok A.8 — lMpumep paboyero LMka B PEXUME BbINOMHEHUS NPUMIOXKEHUS NOALEPXKAHNS KAauecTBa 3/1eKTPMYECKOii
3Heprun Npu NomoLLyM PeryimpoBaHnsl oTAaun akTUBHOM MOLLHOCTW B 3aBUCUMOCTU OT YPOBHSI HanpskeHus [5]
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MpunoxeHue B
(cnpaBo4Hoe)

TpeboBaHUA kK MOHTaXY

B.1 Cbopka Ha nnowaake

Ons obecnedeHns HOpMUPOBaHHLIX pabouux napamerpos CH33 cnepyer yuuTbiBaTE YCNoBUA MOHTaxa. Hanpu-
Mep, MEXaHWYECKME XaPakTepUCTUKN DYHLAMEHTOB, HECYLMX KOHCTPYKUWIA, 3NeKTpUJeckMe XapakTepWCTUKK NOAKMo-
YEHHBIX K aneKTpruYeckol cucTeme obbEeKTOB W YCNOBUA OKpyXalolWwel cpefbl: TeMnepaTypy, BNaXHOCTe, arMmocdepHoe
[aBreHWe, onacHoOCTL NopaXeHUs MOMHUER.

B.2 3alyuTa oT YpesBblyaiiHoi cuTyauum — npedoTBpalleHne noxapa

Ana sawmTtel CHO3 npefnpuHUMAaIT COOTBETCTBYOLNE NPOTUBOMOXAPHEIE MEpPbI: UCTONb3YIOT HEMOPOYNe CTPO-
UTeNbHBIE MaTeprarbl, MPCTUBOMNOXAPHLIE CUCTEMBI U CUCTEMBI BEHTUNAL MK, YCTPORCTBA OBHapyXEeHUs rasos, CUCTEMbI
TEPMOKOHANUYWOHUPOBAHUA U 4p., C YIETOM KOHKPETHBIX YCNOBWA MOHTaXa, MECTOMNOMOXKEHWUS, KOHCTPYKYUK 1 rabaputos
CH33. Ana MWHMMKU3ayUKM onacHocTW, ocobeHHO NPy BblAENeHWM ra3os M MEMKOAWUCNEPCHLIX YacTUL U3 aKKYMYISTOPOB,
WCMonb3YHOT cneynansHoe obopyaosaHue No oBHapyXeHWHo U BBITSXKE.

HeobxocAuMo MPUMEHSTL cneluansHoe NpoTuBonoXapHoe oBopyaosaHue W NpegycMaTprBaTh cneyuaneHole npo-
TUBOMOXAPHBIE MEPOMNPUATWA, 0COBEHHC NPW HANMYMK BELWECTB, TPYAHO NOAAAIOLMXCA TYLUEHUID.

B.3 TpaHCcnopTupoBaHWe N XpaHeHWe Ha nnowanxke

3ran TpaHcnopTupoeaHna CH33 moxeT BbiTk pasgeneH Ha TPW YacTW: Morpy3ka, TPaHCMopTUPOBaHNE W XPaHEeHHe.
Bo BpeM4d norpysku, TPaHCNOPTUPOBAHUA W XpaHeHUA HeobXOAMMO He AONYCTUTE YXYALUEHWS HOPMUPOBaHHBIX pabounx
napametrpos CH33, coctoanna CH33, a Takke MUHMMW3WPOBETL BUAHWE CUCTEMB Ha OKpyXatowylo cpeay. [Nospex-
JeHua CHB33 MoryT BO3HMKHYTb BCMeAcTBUe BUOpaUWK, U3MEHEHUA TemMnepaTyphl, BraXHOCTU W AaBNEHWA BO3Ayxa.
Mpwn ANWTENbLHOM XpaHeHWU Ha cknage ANd pervcrpayuu sosgercTeuin Ha CH33 moryT 66ITb NpeaycMoTpeHsl cpeacTBsa
MOHUTOPWHra yCrioBUA XpaHeHWs (HanpuMep, TEPMOMETPbI, BUOPOAATUNKA N T. 4.).

TpaHcrnopTupoBaHWe U ynakoska CHI3 npu TpaHCNOPTUPROBKE AOITKHBI OCYLLECTBIIATHCA C YKa3aHWeM ycroBui no
FOCT 23216.
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MpunoxeHue OA
{cnpaBo4Hoe)

CeefileHUA 0 COOTBETCTBUU CChINMOYHbIX HALMOHANbHbIX U MEXTIOCYAapCTEEHHbIX CTaHAAPTORB
MeXAYHapPOAHbIM CTaHgapTaM, UCNONMb30BEaHHbIM B KaYeCTBE CCbINTOYHbIX
B NPpUMEHEHHOM MeXAYHapOoaHOM AOKYyMeHTe

Tabnuya JA.1

Oﬁoe::::g::ﬂc::g:g:moro CTeneHb OB603HaYeHUE U HaMMEHOBAHWE COOTBETCTBYIOWEro
MEXTOCYAPCTBEHHOM CTaHARPTa COOTBETCTBHUA MeXAYHapOIHOro cTaHaapTa
FOCT P 58092.1—2018 NEQ IEC 62933-1:2018 «Cunuctembl HAaKOMMEHNA 3MeKT pUYECKOR SHep-
(MOK 62933-1:2018) rmm (CH33). YacTtb 1. TepMuHbl U onpegeneHnan
roCT P 58092.2.1—2020 MOD IEC 62933-2-1:2017 «CucTeMbl HaKOMMEHWA 3NeKTPUYECKOK
{(MOK 62933-2-1:2017) aHeprun (CH33). YacTb 2-1. MNapameTpbl ycTaHOBOK M METOAbI
vcneiraHuid. OBbwme TpebosaHUA»
MOCT P 58092.5.1—2018 MOD IECITS 62933-5-1:2017 «CucTeMbl HaKONMeHWa aMnekTpuYecko
(IEC/TS 62933-5-1:2017) aHeprum (CHO3). Yactb 5-1. ObecneueHune HeszonacHocT. OB-
wue TpebosaHua»
roCT P MCO/M3K 27000—2012 IDT ISO/NEC 27000:2009 «HopMayuoHHaa TexHonorua. Metogel 1
cpegcTea obecnedeHna BesonacHocTU. CUCTEMBl MEHEOXMEHTA
vHdpopMayoHHoR BesonacHocT. OBwmi obsop 1 TepMuHono-
rma»
MOCT P M3K 62443 IDT IEC 62443 (Bce yacTu) «CeTn NpoMblLLNEHHOR KOMMYHUKaLWW.
BesonacHocTb ceTel U cucTem»
MpumeyaHne — B HacToAwWweR Tabnvye UCNONB30BaHL CeqyioLLUe YCIoBHEIE 0603HaUeHNA CTeneHn cooT-
BETCTBUA CTAHJAPTOB:
- IDT — uaeHTUYHbIE CTaHZapPTHI;
- MOD — mogudmymnposaHHble cTaHAapTH;
- NEQ — HeakBUBaneHTHble CTaHAapThI.
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MpunoxeHune 46
(cnpaso4Hoe)

ConocraeneHHe CTPYKTYPbl HAaCTOSILLETO CTAHAAPTa CO CTPYKTYpOW
NPUMEHEHHOTO B HeM MeXAYHapOAHOro AOKYMeHTa

Tabnuya Ab.1

CTpyKTypa HacTOsALWeEro cTaHaapTa Cipykrypa ctaHpapta |IEC 62933-3-1
Paspen Moppaspen MyHKT Paspen Noapaspen MyHKT
1 — 1 — —

2 — - 2 — —_

3 3.1 31.1=31.2 3 31 3.1.1-31.2

— 3.2 — — 32 _

4 41 — 4 41 —

— 4.2 421—4.24 — 4.2 421—424

5 5.1 — 5 5.1 —

— 5.2 521-523 - 5.2 521-523

— — 5237 — — 524

— 53 53.1—-53.2 — 53 531—-532

— 5.4 541549 — 5.4 5.41—-549

— 55 55.1—559 — 5.5 551-559

— 56 — — 56 56.1*

— — 56.1—56.2 — — 5.6.2—56.3

6 6.1 — 6 6.1 —

— 6.2 6.21—6.2.3 — 6.2 6.2.1—6.2.3

— 6.3 — — 6.3 —

- 6.4 — — 6.4 —
MpunoxeHue A — — Annex A — —
Mpunoxexue B — — Annex B — —

MpunoxeHue JA — — — — —
Mpunoxexue OB — — — —_ —_

* JaHHbLIA NYHKT UCKMIOYEH, TaK Kak ero nonoXeHWe HOCAT NMOACHAILNA, CNpaBoYHbId UMK PEKOMEHASTeNbHbIMA
XapakTep.
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MeToaudeckne ykazaHus
no ycTOWYUBOCTH
aHeprocuctem Ne 52023

FOCT P 58092.3.1—2020

Butnuorpadma

Mpukaz MuHaHepro Poccumn ot 3 aerycta 2018 r. Ne 630 «O6 yTeepxgeHun Tpebo-
BaHWIi K obecneyeHno HaAEKHOCTH 2MEeKTPOIHEPreETUUYECKUX CMCTEM, HAAEKHOCTU
¥ 6e30MacHOCTH OBBLEKTOB 3MEKTPOIHEPTETURN W SHEpPronpUHUMAaIOLWUX YCTaHOBOK
«MeToguueckie yKasaHua No YCTOWYMBOCTM 2HEProCUCTEMY» C MPUCBOSHWEM perv-
cTpayuoHHoro Ne 52023

MpaBnna TexHONOrMYeckoro oyHKYMOHNPOBAHNA 3MEKTPOIHEePreT Udeckux cUcTeM. YTeepxaeHkl MNocTaHoBNEeHWeM
MpasutenscTea Poccuitickon Pepepaynm ot 13 asrycra 2018 r. Ne 937

CENELEC CLC/TS 50549-1

CENELEC CLC/TS 50549-2

PNNL-22010

TpeBoBaHnA K 3HeproycTaHoBKam AnA pacnpejennTeneHblX CETEW, BKMIOYaeMbIM
napanneneHo. YacTe 1. SHeproycTaHoBKW ¢ TOKOM Bonee 16 A ANA CETEW HU3KOro
HanpspkeHwa. Ttorosasa eepcus, ansape 2015 (Requirements for generating plants
to be connected in parallel with distribution networks — Part 1. connection to a LV
distribution network above 16 A. Final Version, January — 20135)

TpeboBaHWs K @HEproycTaHOBKaM ANA pacnpeferTenbHbX CETER, BKMOYaeMbIM Na-
panneneHo. YacTe 1. OHeproycTaHoBKW NS CETER cpefHero HanpaxeHus. MTorosas
gepcua, aHeape 2015 (Requirements for generating plants to be connected in parallel
with distribution networks — Part 2: Connection to a MV distribution system. Final
Version, January — 2015)

OTuer 0 eguHCTBE W3MEpPeHWHA W 3anncK pabounx XapaKkTepWCTUK CUCTEM HaKo-
MneHUs 2Hepriv. TuxookeaHckad ceBepo-sanafjHas HayuoHanbHas naboparopus,
2012 (Protocol for uniformly measuring and expressing the performance of energy
storage systems — Pacific Northwest National Laboratory, Richland, WA, USA Google
Scholar — 2012)
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YAK 621.355 OKC 27.015 oKnaz2 271
621.311:006.354 27190 272
29.020 27.90
29.200
29.220
29.240.99

KnioyeBble cnoBa: CUCTEMBI HAKOMNMEHWA SJ'IEKTpVI‘-{ECKOﬁI QHEPIMK, akKKyMyIATOPHAaA 6aTapes|, npeoGpaaoBa-
TENW SHePTr1, NCNBITaHA CCTEM HaKoMMneHWd, napaMeTpbl M XapakTeprncT KA
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