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Mpeancnoeue

1 MOAOrOTOBINEH HaunoHanesHoM accoumnauunein npoussognTenei ncTodHUKoB Toka « PYCBAT» (Acco-
umaumsa «PYCBAT») Ha ocHOBe CODCTBEHHOIO NEpPEBOOAa HA PYCCKUIA A3bIK aHIMOA3bIYHON BEPCUM JOKYMEHTA,
yKas3aHHoro B nyHkTe 4, u PegepanbHbiM rocyaapCTBEeHHbIM BIOMKETHBIM yYpekaeHnem « POCCUACKMIA UHCTU-
TyT cTaHgapTusaunmny (PreyY «MHCTUTYT cTaHgapTM3auumny)

2 BHECEH TexHunuyeckum komuteToMm no ctaHgaptusaumm TK 044 «AkkymynaTopel U batapeun»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perynuposaHuio U MeTponorium ot 31 asrycta 2023 r. Ne 786-cT

4 HacTodwmin cTaHgapT naeHTu4eH MexgyHapogHomy gokymeHTy IEC TR 62933-2-200:2021 «Cucre-
Mbl HAKOMMeHWst anekTpudeckon sHeprum (EES). Yacts 2-200. MNMapameTpbl yCTAHOBOK U MeTOObl UCMbITA-
HURA. [pumMep cucTteM HakomnneHus anekTpudyeckol sHeprun (EES), pacnonoxeHHbIX Ha 3apsiaHON CTaHLUK
anekTpomobunen ¢ doToanekTpudeckumu mogynamuy [I[EC TR 62933-2-200:2021 «Electrical energy storage
(EES) systems — Part 2-200: Unit parameters and testing methods — Case study of electrical energy storage
(EES) systems located in EV charging station with PV», IDT].

HavmeHOBaHWe HacTosWero cTaHgapTa MU3MeHeHO OTHOCUTENIbHO HaUMEHOBaHUA YKa3aHHOIo Mexay-
HapogHoro ctaHaapTta anga npuesegeHus B cooteetcteue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

Mpy NpUMEHEHWW HACTOSILLEro CTaH4apTa PEKOMEHAYETCS UCMONbL30BaTk BMECTO CChIMOYHOTO MeXay-
HapoOHOro cTaH4apTa COOTBETCTBYHLUWMIA MY HAUWOHANLHbLIA CTAaHAAPT, CBEAEHUSA O KOTOPOM MPUBEAEHbI B
OONOMNHUTENsHOM npunoxeHun JA.

[JononHuTenbHble CHOCKW B TEKCTe cTaHgapTa, BbleNeHHble KYpCWMBOM, NpuBedeHbl AN MOsiCHEHUS
TeKcTa opuruHana

5 BBE[EH BIEPBbIE

MNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoseHbl 8 cmambse 26 @edepanbHoz0 3aKoHa
om 29 uwoHs 2015 2. Ne 162-®3 «O cmaxdapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 us-
MeHEeHUsX K HacmoswemMy cmaHdapmy nybrnukyemcs 6 exez00HOM (M0 COCMOsHUK Ha 1 aHeaps mekyuieao
a2o0a) uHghopmayuOHHOM ykazamene «HayuoHansHele cmaHdapmel», a oghuyuanbHbil Mmekcm uameHeHul
U MOApagoK — 8 eXeMeCcAYHOM UHGOPpMaUyUOHHOM ykalamene «HayuoHanbHbie cmaHOapmbl». B cnydyae
nepecMompa (3aMeHbl) Uu OMMeHbl Hacmosuweao cmaHdapma coomeemcemeyroujee ysedomieHue bydem
onybnukosaHo 8 brnuxaluwieM 8biycKe eXeMecsYHO20 UHEOPMayUuOoHHO20 ykasamerns «HauyuoHanbHble
cmaHOapmbl». Coomeememayiolias UHGopMayusi, ysedoMIeHUE U MEeKCMbl paaMewalomcs makxe 8 UH-
ghopmauuoHHOU cucmeme 0bLezo nonk30eaHus — Ha oguuuansHoMm calime @edepansHo20 azeHmcmea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© IEC, 2021
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayuny», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

CucTeMbl HakoNneHUA anekTpuyeckon aHeprum (CH3J)
NAPAMETPbl YCTAHOBOK M METObl UCNITAHUNA

PekomeHpaunu no APUMEHEHUKD CUCTEM HaKoNneHUA 3]1&KTPVI‘-IECKDI7I JHepruum
Ha 3apAOHbIX CTAHUMAX C CONTHEYHbLIMWU GaTape}:lMV[ ana aneKTpOMOGMneﬁ

Electric energy storage (EES) systems. Unit parameters and testing methods.
Recommendations for the use of electrical energy storage systems in solar charging stations for electric vehicles

Oarta BeegeHnsa — 2023—12—01

1 ObnacTtb npumeHeHUA

HacTosawmi ctangapT pacnpocTpaHsaeTca Ha CUCTEMbl HAKOMNeHWs anekTpuyeckoi aHeprum (CH33),
npenHazHavYeHHble ans paboTbl B cOCTaBe anekTpuyYecknx 3apsfHbix ctaHumin (33C) anektpomobunen (3M) ¢
doToanekTpudeckon (P3I3) reHepaumeln anekTpoaHeprumn (I3C-O3-CH33) ¢ ypoBHEM HanpskeHUa He bonee
20 kB. CH33 B Takom rubpuaHoM NpuMeHeHun npeaHasHadeHbl Ansa obecnedyeHns CHMXeHWa TpeboBaHui K
noABedeHHbIM MOLLHOCTSIM 3MEKTPUYECKOM CETU 38 CHET BO3MOXKHOCTW UCMNONb30BaHUSA 3NEKTPUYECKON aHep-
MW, akkymynuposaHHoi B CH33 B MHTepBanbl BpeMeHW NUKOBOrO NMoTpebneHus ¢ nocnegyowmm Bocnon-
HeHueM HeobxogMmoro 3anaca aHeprunm CH33 Bo Bpemsa npoctos 33C. 3T0 0cOBEHHO BaXHO ANA CTAHLUWA
OblcTpOW 3apaakM (T. €. BbICOKOW MOLLHOCTM) B YCIOBWSIX OFPAHUYEHUIA MO BbILENEHHOW MOLLHOCTM U KaTero-
PUKU HEProcHabXKeHWa 1 ANs NOBbILLEHUS 9KOHOMUYECKOW Bbirogbl paboTkl 33C 3a cyeT BO3MOXHOCTU WC-
Nonb30BaHWA CyTOMHOro apbuTpaka LeH.

CraHpapT ycTaHaenusaeT TpeboBaHus k Beibopy pabodero yukna 33C KOHKPETHOro HanpasneHus Ans
danbHelwero Beibopa cTpaternn pyHKUnoHposaHusa CH33.

HacToalwmin ctaHgapT coOepXuUT:

- WMHbopmauuo o npuMeHsembix 33C-03-CH33;

- aHanu3 pabotbl CH33 B TMNWYHbLIX BapuaHTax NPOeKToB;

- obobueHne n pekomeHgauMu no Buibopy pexumos pabotel CH33.

2 HopmaTuBHbIE CCbINKK

B HacTosiLleM cTaHAapTe UCNOMb30BaHa HOpPMaTUBHas CChiNka Ha creaywLii cTaHaapT [Ansa gatmpo-
BaHHOMW CChINKM MPUMEHSIOT TOMNbKO YKa3aHHOE M34aHWe CCbIMOYHOro cTaHgapTa, 4N HegaTupoBaHHOW — Mo-
crnefHee usgaHue (BKMYasa BCe M3MeHeHUs)]:

IEC 62933-1, Electrical energy storage (EES) systems — Part 1: Vocabulary [CucTtembl HakonneHus

anekTpuyeckon aHeprum (CH33). YacTte 1. Cnosapb)

3 TepMuHbI, onpeneneHUsl U cCoKpalleHus

3.1 TepMuHBLI 1 onpeaeneHun

B HacTodAwweM cTaHaapTe npumMeHeHbl TepMuHbl no M3K 62933-1.

MCO n M3K BenyT TepmuHonorudeckue 6assl 4aHHbIX ANSA UCNONB30BAHUA B CTAaH4APTU3aLUKM No cne-
OYHOLWWM afpecam:

- Onektponegua M3K: goctynHa Ha http://www.electropedia.org/;

- nnatdpopma oHnamH-npocmoTpa MCO: pgoctynHa Ha http://www.iso.org/obp.

MapaHune ochbuumnansHoe
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3.2 CokpaweHun

B HacToAwem CTaHfapTe npuMeHeHbl cnegyrowmne CokpalweHnsa:

BB  — Bnok namepeHus Gatapeu;

BB — Bnok namepeHus rpynnel batapei;

BW — BPEMS UCMOMNb30BaHUS,

O33M — obopynoBaHMe aNeKTponuTaHus anekTpomobunen;
M3 — nogcuctema npeobpa3oBaHUA IHEPTNK;

C3 — CcTeneHb 3apsXKEHHOCTU;

CH33 — cuctema HakonneHus 3nNeKkTpUYeCcKon SHepPruu;
CYI'b — cuctema ynpaeneHus rpynnoi batapen;

CY3 — cuctema ynpaeneHus 3Hepruen;

TrNCH — To4ka npucoeguHeHna CH33 k cetu;

®3 — (hOTO3NEKTPUYECKUNA;

9BC  — anekTpomobunb B CeTb (pexuM paboThbl);

oM — 3NeKTPoOMobUnb;

AC — NepeMeHHbIN TOK;

CAN"Y) — nokanbHas ceTb koHTponnepos (controller area network);
DC — MOCTOSIHHBIA TOK (direct current).

4 CH393, paboTtarwme coBmecTtHo ¢ 3C c reHepauuen
hOTO3NEKTPUHECKON IHEPTUMN

4.1 O6wme nonoxeHus

MaccoBoe npumeHeHne 3M onpegenseTca AOCTYNHOCTLIO M yaA06GCTBOM Mcnonb3oBaHns 33C, B cBA3W
C YeM UHMDpacTpyKTypa 3apaaku M B nocnegHue roabl 6LICTPO pasBMBasTCs.

WuTerpaumsa B 33C Bo306HOBNAEMBIX MCTOYHUKOB 3HEPTUK CNocoBCTBYET AanbHerlleMy YBenUYeHuo
UCMNONb30BaHUA YUCTOW (He 3aBMCALLEN OT MUCKOMAEMbIX BULOB TOMMMBA) IHEPTUM NPU OOHOBPEMEHHOM CHU-
EeHUW 3aTpat Ha aHeprvio 33C, NocTynawLlyo OT pacnpenenuTenbHbIX aneKkTpudecknx ceter. OrpaHnyn-
BaloLWMM (DaKTOPOM ABMAETCA HeoOXOAMMOCTL CpaBHUTENbHO Gonblwnx nnowagen, Tpebyembix Ans reHe-
paunn hoTO3NEKTPUYECKON 3HEeprum, KotopeiMyn 33C, kak npaBwno, He obnagatot. P3-naHeny MoryT GbiTh
YCTaHOBMNEHbI Ha Kpbile O3C MMM MHTErpupoBaHbl B BEPXHIOW YacTb 3apsagHOW UMM GnuapacnonosKeHHoMW
MHMDPACTPYKTYPLI, YTO OAET 3HAYUTENbHbIE MPerMyLLecTBa nepeq BeTpAHbIMU TypGuHamMmu. OOHaKo Kak MoLL-
HOCTb reHepauuu ®3-ycTpOUCTB, Tak U Harpyaka 3apsga OM MMeeT cTOXacTUYecKUid XxapakTep ¢ 6onbLoi
MN3MEHYMBOCTLIO NoKasaTenel, YTo MOXeT OKa3aTb HeraTUBHOE BIUSAHME Ha 3MeKTPUYECKY ceTb, 0COBEeHHO B
nepuopbl NoBbIWEHHOTO cnpoca. MNpumeHenve CHAJ, nHterpuposaHHol B MHpacTpykTypy 33C, no3sonsaeT
peLlnTb MHOTME TEXHWYECKUE 3aa4l, TakMe Kak CrnaxyBaHne MOLLHOCTM Harpyaku sapsaa OM, HueenupoBsa-
HME CTOXACTMYECKOro xapakTtepa reHepauun ®©3-a3Heprumn, cHU3UTL TpeboBaHWs Mo NodsefeHHbIM 3MNeKTpu-
YEeCKMM MOLLIHOCTAM U HeoBXxoOUMbIM NMapaMeTpam TpaHchopMaTopHbIX NOACTAHUMA, MCMONb30BaTL noaxon
apbuTpaxa UeH No cyToYHOMY rpachrKy U y4acTBOBaATb B COMMAaCOBaHHLIX CMyYasax B OKasaHWWM CUCTEMHbIX
YCIYT, YTO MOBLILAET SKOHOMUYECKYD 9thEKTUBHOCTL (hyHKUMOHMpoBaHusa 33C.

B cBsizm ¢ atum noaxog rubpuagHoro ncnonb3oeanma CH33 B coctaee 33C nonyyun wupokoe pacnpo-
CTpaHeHue B Mupe.

4.2 CueHapum NpUMeHeHusA

Ecnu rubpuaHaa 33C-d3-CH33 npegHasHayeHa gnsa paboTbl B aBTOHOMHOM PEXWUME BHE CeTW, TO
®3 reHepupyoLwas cuctema obecnednBaeT NepBUYHYI0 aHepruo, a CH33 cnykuT ons akkymynupoBaHus
nonyyYeHHOW 3MeKkTpo3Heprun 1 obecneunsaeT 3apag OM B Tpebyemoe Bpemsa. B cBA3M ¢ TeM, 4TO B AaH-
HOM BapuaHTe npuMeHeHuss @3 reHepupyloLllas cuctema ABMAeTCs eAMHCTBEHHbIM UCTOYHUKOM NOMYyYeHus
SHEPTUU N3BHE, KIMYEeBLIMU NapamMeTpaMy SBMNAKTCS KONMMYECTBO TEHEPUPYEMOI €10 SHEPTUU Y BO3MOXHOCTb
COXpaHeHWsi ee A0 UCMNonbL30BaHWs aAns 3apaaa 9M, uTo obecneynBaeTcsi BO3MOXHoCcTAMM CH33 no akkymy-
NMPOBAHUIO 3MEKTPUYECKON SHEPTUMN, T. €. E€ IHEPTOEMKOCTLH.

1) Cmandapmu3supoeaHHbIli npomokon uHmepdhelica MPOMBILLITEHHOL Cemu, opueHmuUposaHHbIL, Mpexde ecezo,
Ha 0b6beduHeHUe 6 eOUHYIO cemb PasnuUYHbLIX UCMOMHUMENBHbLIX yempolicme U 0amyukos.

2
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Bonee adheKTUBHLIM MO CpaBHEHWIO C aBTOHOMHLIM 1 Donee pacnpocTpaHeHHbIM BapnaHToM paboThl
33C aensetca ee pexum paboThl B NOAKMIOYEHHOM K ceTu cocTosiHuK. MNoTpebHocTy Bnagensues OM B 3aps-
e Bcerga obecnevnBaroTCs, axXe ecrny ycTaHoBNeHHas MowHocTe CH33 n ®@3 HepgocTaTouHa. Takue 33C
LUMPOKO UCMONb3YIOT HEMOCPEACTBEHHO B JOMAX XWTENen, Ha NapkoBKax, B 30Hax oBcnyKuMBaHusa asTomaru-
cTpanei u B pyrx Mectax ¢ BbICOKMM TPAHCTOPTHLIM MOTOKOM.

Ha 33C, nogknioyeHHbix k ceTr, CHO3 moryT paboTtaTh B pasnuyHbIX pexuMax, Takmx Kak OTCrexnBa-
HWe 3KBMBANEHTHOW Harpyaku'l), cHWKeHMe NUKOBOI Harpyaku, CrmaxuBaHue MOLLHOCTW, apBuTPaX LeH Ha
3MEKTPOIHEPIMIO M OKasaHWe psiia CMCTEMHbIX YCNyr, a He NpocTo BanaHcupoBka ©3-reHepaLm U Harpyskum
3apsga OM, kak B aBTOHOMHbIX 33C.

B pesyrnbrate npakTM4ecKkoro npuMmeHeHns 6onbworo konudectsa 33C no BceMy MUPY BblAEMNEHbl HeTbl-
pe TUMWYHLIX CLUEHapWsa NpUMeHeHUs NoAKIoYeHHbIX K ceTu 33C-PI3-CHI3 ¢ TOUKM 3peHns anekTpuyecKkom
CTPYKTYpbI, @ UMeHHO BbiToBble 33C ¢ 0bwen WwunHon noctosiHHoro Toka (DC), 6eiToBbie 33C ¢ 06Len WHON
nepemeHHoro Toka (AC), npodeccuoHansHelie 33C ¢ obLuel LMHOW NOCTOSHHOIO TOKa U NpodeccnoHanbHble
33C c obwen WMHON NnepeMeHHOoro Toka.

OcHoBHOW Uenbio BbiToBbix I3C ABNsAETCA NpefocTaBrneHue yenyr 3apagku Ans obbl4HbIX Nonb3oBaTe-
nert M 1 nony4eHue akoHomuyecknx goxogos Bnagensuamu O3C. BeitoBaa 33C npeacraenseT coboi He-
3aBUCUMBINA 3HEPronoTpebnsaWmiA 0GBLEKT U C TOUKM 3pEHUs ANEKTPUYECKOR CeTH ee crneayeT paccMaTpuBaTh
Kak obLLYy0 Harpysky, Ans KOTOPOW, Kak NpaBuno, 3anpelleHa obpaTtHas cBA3b N0 MOLLHOCTW C 3MEKTPUYECKORA
ceTbio. B HacTosdwweM cTaHgapTe paccMoOTpeHbl ABa NpakTMYeckux BapuaHTa — B pasgene 5 u pasgene 6 co-
oTBeTcTBeHHO. B pasgene 5 paccmotpena 33C-®3-CH33 Ha 6asze o6uwen WnHbl NocTosiHHOro Toka. CH33
Ha aToil 33C BbINOMHSAET PYHKLUKM OTCNEKUBAHWUS IKBMBANEHTHON HAarpyskM U apbutpaxa LeH Ha 3neKkTpo-
aHepruto. 33C-GI-CHII, paccMmoTpeHHasa B pasgene 6, npeactaensaeT cobon 33C Ha basze obliei WKWHbI
nepemMeHHoro Toka, U CH33 Ha atoi 33C B OCHOBHOM paboTaeT B pexume CriaxXuBaHUa MOLLHOCTW, CHUXKe-
HUA MUKOBLIX HArPy30K U apbutpaa LeH Ha 3NeKTPO3HEepPruio.

K npodeccnonanbHbiM 33C, kak npaBuno, oTHocAT 33C, pacnonoXxeHHble psgoM ¢ TOProBbIMUA LeH-
Tpamu, oUCHBIMMW 30aHNAMKN, CTYAEHYECKUMWU rOpOAKaMM1, KOTOPbIe MOTYT HE TOMbKO OCYLLeCTBNATL 3apsd
OM, Ho n obecnevvBaTh aNeKTponuTaHue OpyrMx Harpysok. B pasgene 7 paccmoTtpeHa 33C-93-CH3D Ha
faze obLei WKHbI NOCTOAHHOIO Toka, roe CH33 vrpaeT KOMMMEKCHY ponb B OTCMEXWBaHWMN 3KBUBANEHT-
HOW Harpysku, apbutpaxe LeH Ha aNMeKTPOIHEPI1Io M pearnpoBaHum Ha cnpoc. OHa Takke BbINOMHAET Nogadvy
3MNeKTPo3Heprun B brnvanexaluii TOProebli LEHTP B Nepuodbl NMKOBLIX LeH. B pasgene 8 paccMoTpeH npo-
eKT npodheccuoHanbHon 33C Ha BGase 0bLLEeR WKMHLI NepeMeHHOro Toka U paspaboTaHHble ANs Hee peXnMbl
paboThl.

4.3 ApXxuTekTypa KOMMYHUKaLWOHHOW CUCTEMbI

Ha pucyHke 1 nokazaH npumMep TUNUYHOW apXUTEKTYPbl KOMMYHUKALWOHHOW cucTteMbl 33C-03-CH33,
noaknoyYeHHon k cetn. Cuctema ynpaenenust aHepruen (CY3) batapel pasgeneHa Ha TPy YPOBHS: cuctema
ynpaBneHus rpynnon 6atapein (CYIB), bnok namepenus rpynnel 6atapen (BWIB) n 6nok namepeHua bata-
peu (BNB). O6MeH UHOopMaLMER MEXTY BEPXHUMMU U HDKHUMKU CUCTEMaMU YNpPaBNeHUs/M3MepUTENLHBLIMK
tnokamu ocywecTtenaeTtca no npotokony CAN. Tonbko camblil BbiCOKMIA ypoBeHb CYIB B3aumogencTByeT ¢
nogcucrTeMon npeobpasoBaHua MowwHocTy (MMN3) yepes RS 485. ®3-naHenu noaknmo4atoT K KOHTponnepy @3
Yepes3 KOMMYTUpYyloLLee YCTpoicTBO. [nsA yHuukaumm Bce KomnoHeHTsl 33C B3avmogencTeyoT Yyepe3 CAN.
KoHTponnep ®3, MMN3 n obopynoaHue anektponutadus M (O33M) nogknoyeHbl K cucTeme ynpaeneHus
3Hepruen 33C (33C-CY3). 33C-CY3 moxeT ObiTe 06BLEKTOM AUCNETYEPCKOro yNpaBreHusl B COOTBETCTBUM
¢ M3K 60870-5-104.

[onyckaeTca ucnonb3oBaHWe APYTUX OTKPBLITLIX M COBMECTUMBIX MPOTOKONOB. Hanpumep, B kade-
CTBE anbTepHaTUBHbIX NpoTokonos mexay OM u O33M moryt ucnonesoBatees M3K 61851 (Bce wacTwu),
MCO 15118 (Bce yactn), CHAdeMO 2.0 u IEEE 2030.5. [insa obecne4yeHnsa BbICOKOro ypoBHA He3onacHocTr
OT HEeCaHKLUMOHWPOBAHHLIX KOMaHZ UMW nepexsata AaHHbIX pekoMeHOyeMbIM BapuaHToM cBs3n Mmexay 33C-
CY3 v rpynnoin OM, batapeiHoi cuctemon n $I-cucTemon aBnaeTcs opraHm3aums cesasvm no MOK 61850 (Bce
yacTu).

1) Onpedenerue «aksusaneHmMHas Hazpy3ka — 3mo pasHula Mexdy Hazpy3skoli sapada OM u MowHOCMbIO 2eHe-
payuu ©@3» daHo g 5.2.2.1.
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PucyHok 1 — lNpumep apXuTeKTypbl KOMMYHUKaLWOHHOW cucTeMbl 33C-P3-CH33

4.4 AHanu3s paboudero yukna

Pabo4ymin LMKn — 310 Npodunb CTyneHew 3apaga-paspsga, KOTopbld oTpa)aeT TpeboBaHus, npeib-
apnsemble kK CH33 ¢ KoOHKpeTHOW yHKUMEN npumeHeHus. Pabouni umkn ansg CH33 Ha 33C-03-CH33
OPVMEHTUPOBAH Ha BbIABIEHWE XapaKTepHbIX 3TanoB W UX nocrnegoBaTtensHocTu B pabote 33C-03, yTobbI
cpaBHuBaTh, Kakaa CH33, pabortatwas B 3agaHHoM uukne, obecnedneaet Haubonee addekTnBHoE yHK-
LoHupoBaHue 33C.

MockonbKy Harpyska 3apsga OM 33C u reHepaunst PO-aHeprun ABASTCA ClyYalHbIMW U CYLLECTBYHT
nepuoabl NMKa u cnaga, HeobXoarMo YCTaHOBUTb 24-4acoBon paboyuin unkn gna padortel CH33, opreHTupo-
BaHHbIN HA obecnedeHune sHepruen I3C.

Ons yctaHoeneHusa pabodero uukna CH33 Ha 33C-®3-CH33, kak npaBuno, MCnonb3ykT CNeayioLLyo
npoueaypy:

- war 1: 33C knaccuuuUMpyoT B COOTBETCTBUM C CODpaHHbIMK JaHHBIMU, KOTOPbIE BKMOYAOT AaHHbIE
®3, gaHHble CH33, ganHble TIMCH 1 gaHHbIE 0 Harpy3ke;

- war 2: gaHHele ®3, CH33, TMNCH w Harpysku obpabaTbiBaloT OTAENbHO, YTO B 0BLEM cryyae BKHo-
YyaeT 3anofHeHle HegoCTalWMX OAaHHBIX M YyCTaHOBNEHWe OOWHAKOBLIX MHTEpBanoB BbIGOpKU ANs YeTbipex
TUMOB AaHHbIX;

- war 3: aHanMaupytT pexumMbel pabotsl CH33 Ha 33C-®3-CH33 1 BLISBNAKT COOTBETCTBYHOLLWA
npodunb pabotel CH33 B cOOTBETCTBUN C pasnUYHbIMUK pexxumamiy pabotbl 33C-3-CH33. Ana pasnuyHblx
peXMMOB paboTbl MCNOMb3YIOT pasnUyHble METOAbI pacyeTa COOTBETCTBYHOLWMX npodunein pabotel CH33;

- war 4: cuHTe3upylT npodunn paboTebl 3a 24 4 ANs KaKOoro pexuma paboTel M POPMUPYIOT TUNNY-
Hbl paboyni uukn CH33.

5 MpoekT 6biToBON I3C-PI-CHII Ha Gaze obLWeN WNHBLI MOCTOAHHOIO TOKa

5.1 O630p TemMaTU4YeCKOro NpoekTa

OHeprusa, Kak BoipabatoiBaeMmas ®3-naHensamu, Tak M notpebnseman gns sapsga 9M, HaxoguTes B
BUAE 3NeKTpUYecTBa MOCTOAHHOIO TOKA, Kak M nocTynatwwasa ot 6atapen. Ytobbl yMeHbLWWTE MOTEPK 3HEP-
rMK, CBSA3aHHbIE C NMPOMEXYTOYHbIMK nNpeobpazosaHuamu, mHorne A3C co3halT Kak CUCTEMbl NMOCTOSIHHOMO
Toka. Ha pucyHke 2 nokazaH npyMmep NpuHUMNnanbHoi cxembl ObitoBon 33C-®3-CH33.

4
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L1Ha NOCTOAHHOM TOKA

DC TepMuHank DC
DC 33C DC
@3-naHenu oM CHa3
30 kBr 120 kBrx6 500 kB1/500 kBru

PucyHok 2 — Mpumep NpuHUMNUansHon cxembl 6biToBo 33C-P3-CHI3 Ha Haze obLel WKHbI NOCTOAHHOMO TOKa

Mpumep — [lMpueedeHHas Ha puUCYHKe 2 NPUHUUNUankbHas cXeMa OCHOEaHa Ha KOHKpemHoOM npoexkme,
peanu3zoeaHHoM 6 Kumae. 33C-®3-CH33 ocHauwjeHa WUHOU NMOCMOAHHO20 MOKa OnA MOOKIHYEeHUS OCHOB-
Hozo ob6opydoearHus 33C, eknrodaa ®3-naHenu mouwjHocmseio 30 kBm, CH33 Mol HOCMbIO/3HEP20eMKOCMEHD
500 kBm/500 kBm - 4 u 6 mepMuHanos b6bicmpol 3apsadku NocmosHHO20 moka. MakcumMansHasi MOUWHOCMb
Kkaxdoz2o mepMuHana cocmaensem 120 kBm. 33C nodknioveHa K WuHe nepemMeHH020 MOoKa C LUCNofb308aHUEeM
8bIMPAMUMENs, C MOMOWbLIO KOMOP0o20 OHa MOXem MoJjly4amb 3/1eKMPOo3HepP2ul0 U3 sHeWHel 3ekmpuveckoul
cemu. 33C He pa3zpeweHo Nnodagams nNuUMaHuUe 80 BHELWHIOK 3/1eKMPocemb, U 8bINPAMUMEens Aa/isgemcs 0OHOo-
HanpaeneHHbIM npeobpaszoeamesieM. C MoOYKU 3peHuUs anekmpocemu daHHasa 33C — amo npocmo obuwas anekx-
mpuyeckas Hazpy3kKa.

OcHoBHas uenb yctaHoBk CH33 Ha 33C, npuBegeHHon B nprMepe, — 0b6ecneqnTb Crpoc Ha DeICTpYHo
3apsaaky 6es yBenuyeHus Harpyskn 33C Ha BHelWHWW anekTpoceTe. B oTcytcTtBue CH33, Korga BhixoaHas
MOLLIHOCTb P3-reHepayun paBHa Hysto, npegen MmowHoctk 33C gnsa 3apsga OM orpaHuM4yeH MOLLHOCTBIO Npe-
obpasoatens AC/DC, nogknw4eHHoro k cetu, n coctaensaeT 250 kBT. Mpu ncnonssoaHumn CHI3 33C moxeT
obecneuntb noTpebHocTh B 3apagke OM mowHocTeio go 750 kBT. Ha npaktuke, 4Tobbl NpoanuTe CPOK CAyX-
6l BaTapen, makcumanbHyo MowHocTe CH3O3 yctaHaBnmBatT Ha ypoeHe 250 kBT (50 % oT makcumanbHOR
HOPMKMPOBaHHOW MOLLHOCTIW) NPW HOpPMaribHbIX YCNOBUAX 3KcnnyaTaumi. B YypessblvaiHOW cuTyauumm, Korga
Harpyska sapsiga 3M npesbiwaeT 06wy mowHocTs ®3-naHenen, CHI33 W BHELWHE 3N1EKTPUYECKOA ceTu,
CH33 paspelueHo paboTath B AnanasoHe MollHocTh oT 250 go 500 kBr.

5.2 PaboTta u ynpaBneHne CUCTEMOWN

5.2.1 AHanus pabounx gaHHbIX

Ha pucyHke 3 npuBegeH nNpyMMep AaHHbIX O reHepauun U noTpebneHun 3NeKTPOSHEPrUn No BPeMEHM
CYTOK B OObIYHbIN OEHb, KOTOPbIE NOMOXEHbI B OCHOBY NpOeKTa, NpMMep KOTOpPOro npveeaeH B 5.1. ®3-naHenu
BblpabaTbIiBalOT aMNeKTpo3Hepruto B ocHoBHoM ¢ 7:00 go 18:00. Ycnyra 3apsagku 3M goctynHa 24 4 B cyTku. Ha
pucyHke 4 nokasaHa LeHa BW 1 Tapudpbl Ha ycnyrm 3apagkum OM 3a 310T geHb.

5.2.2 AHanus pexuma paboTbl

5.2.2.1 Obwme nonoxeHus

CH33 cnocobHa akkyMynupoBaTh 3MeKTPOIHEPIUI0 U3 BHELLHEN 3NeKTPOCeTH B NepMOabl HU3KUX LiEH U
BblAaBaTb ee Npu NoBbIWEHWN LieH. B cBA3Kn ¢ TeM, 4YTo Harpy3ka 3apsaga 3M HenasecTHa (CTaHUMA B NpuMe-
pe 5.1 He ocHalleHa CUCTEMON NPOrHO3MPOBaHWsA 3apA4HON Harpyskun), 3anac sHeprum B CHO3 gomkeH 6biTb
OTHOcUTenbHO BonblwKM, YTobbl n3bexartk cocTosHWA, korga C3 CH33 napaeT HvKe ONYCTUMOrO MUHUMY-
Ma, ecnv OLHOBpPEMEHHO 3apsikatoT Heckonbko OM. B aTom npoekte MuHumansHaa C3 CH3O3 ycraHoBneHa
Ha 32 % 4N HenpedBWAEHHON cuTyauun 3apagkv. Korga HacTynatoT nepuogbl MUKOBBIX LiEH, rapaHTupyeTcs,
4YTO B BaTapesx yxe HakonneHo 4OCTaTOYHOE KONUYecTBO anekTpoaHeprin (95 % oT HopMUPOBAHHOW 3HEpPro-
eMkocT CH33 B aTOM npoekTe).
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PucyHok 3 — lMpumMep Harpysku 3apsga 3M n mowwHocTn @3 6eiToBol 33C-3-CH33
Ha 6a3e obLen WKHbI NOCTOAHHOIO ToKa
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PucyHok 4 — MNpumep ueHbl Ha yenyr BU 1 3apagkm BeitoBon 33C-$3-CHO3 Ha Gase obLuel WnHbl NOCTOAHHOMO TOKa

®yHkumMKM CH33 Ha aton 33C — oTcnexuBaHWe 3KBUBANEHTHON Harpyaku 3apaga 3M un apbutpaxa ueH
Ha BMeKTPo3Hepruio. JKBUBANEHTHaA Harpyska — 3T0 pasHuUa mexay Harpyskon zapsaga 9M u MOLHOCTEH
reHepauun ®3. B nepuodbl HA3KUX U CpeaHUX LeH NoTpebHOCTb B MOLLHOCTM 3KBMBaNEHTHOM Harpysku 4ns
3apaga 3M obecnednBaeTca 3a c4eT BHELUHEeN aneKTPOoCeTH, U eCrnii OHa NPEBLICUT MOLLIHOCTL NpeobpasoBa-
Tena AC/DC, nogkntoyeHHoro k cetu, CH33 gomkHa KoMNeHCMpoBaTk HEAOCTATOK 38 CYET akKyMynMpOBaH-
HOW 3neKkTpoaHepruun. B nepuoabl BLICOKMX LeH obecnedeHne 3KkBMBANEHTHOW Harpy3ku 3apaga M — 3agava
CH33. Ecnu mowHoctn CH33 HemocTatouHo, TO Harpyska 3apsga OM gononHuTensHo obecneunBaeTcs
BHELLHEN aNeKTPOoCceThH.

5.2.2.2 Pexum apbutpaxa ueH BW

Pexxum apbuTtpaxa ueH BW B OCHOBHOM MCMONb3YHOT B NEpPUOAbl HU3KUX W cpedHux ueH, T. e. ¢ 0:00 go
8:00, c 11:00 go 18:00 n ¢ 21:00 go 24:00 (pucyHok 4). JkBMBaNeHTHasi HAarpy3ka paBHa pa3HULE Harpysku,
Tpebyemon ons 3apsaga OM mn mowHocTn reHepauun ®3. MowHocTs, obmennBaemyo CH33, cuntawT no-
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NOXWTENLHOW NpY ee paspsge U oTpuuatensHon — npu 3apsage. MoWwHOCTE CEeTHM CYMTAOT NOMNOXKUTENBHON,
ecnun 33C nony4aeT NUTaHWE OT BHELLHEN 3NEKTPOCETH.

B nepuogbl HU3kux ueH CH33 B OCHOBHOM HaxOAWUTCA B COCTOAHMW 3apsKu, a 3KBMBANeHTHas Ha-
rpy3ka 3apaga 3M obecneymMBaeTca 3a CUET BHELUHEN 3NeKTpUYeckor ceTu. Ecnu skBMBanNeHTHaa Harpyaka
cocTaenseT MeHee 250 kBT, TO oHa nonHocTeo obecneyMBaeTcs BHELLHEN anekTpoceTeio. Ecnu C3 CH33
He gocturna 95 %, to CH33 HaxoouTtcs B cocTtoaHuM 3apaakn. MowHocTh 3apsga CH33 pasna 250 kBt
(npegen mowHocTn npeobpasosatens AC/DC, NogKMHYEHHOTO K 3NeKTPUHEeCKOoN CeTU) MUHYC 9KBMBaNEHTHas
Harpy3ka. Korga notpebnsaemas akBuBaneHTHas Harpy3ska npesbiwaeTt 250 kBT, Hanpumep ¢ 2:30 go 2:45 [pwu-
cyHok 5a)] unu ¢ 14:05 po 14:45 [pucyHok 5b)], n3beiTouHas Harpyaka 3apaga OM obecneuusaetr CH33, npu
3TOM OHa HaxoguTCs B PEXUME pPa3paLKu.

CH33 HaxogwuTea B pexume oxupanusa ¢ 21:00 go 22:00 [kak nokasaHo Ha pucyHke 5¢)]. B atom pexume
CHO33 He 3apskaeTca, a pa3psiKaeTcs, ecnu Harpyska 3apaga 3M npessiwaet npenen 250 kBT. OcHoBaHueM
Takoro anropuTMa siIBMsieTCs BO3MOXHOCTb AOCTMXEHMA Gonblueid 3KOHOMMKM Npu nepeHoce 3apsgkn CH33
Ha Bonee no3gHWi Nnepuog HU3KuX LeH (¢ 22:00 go 6:00 cnegytowero gHA), YeM Npu 3apagke B Nepuog cpea-
Hux ueH (¢ 21:00 go 22:00). OgHako B gpyrue nepuoabl cpeaHen ueHsl, Hanpumep ¢ 11:00 go 18:00, CH33
OOIMKHa 3apsaxaTbCs NPy NOArOTOBKE K paspsake B bonee no3gHWin nepuog AHA C BbICOKUMW LEeHaMW.

A A 3 A A 8
5 400 1,0 400 1.0
2 ool / 0.9 § » os
§ /. A 0,8 g 300 l o 0,8
A T 1 + 1 AR, - S R == | [T Y I P
w o Eal ARR WA
i | s AN '
\ \ m /Mos 100 0,5
0 "V 0,4 il s 04
-100 0.3 or ' A W | 02
2 0,2 100 Wv w 0.2
-200 0.1 0.1
-300 0 -200 ]
0:.00 1:00 2:00 3:00 4:.00 500 600 7:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00
——— — SKBUBANBHTHAA Harpyska; - - - — MOLWHOCTE C8TH; ——— — SKBMBAJIOHTHAA HAIPY3Ka; - - - — MOWHOCTE CEHTH;
——— — MOLWHOCTL BaTapeii; - — 3 Gavapew ——— — MOUWHGCTE GaTapeii; ——— —{3 barapen
a) Paboyas mowHocTe ¢ 0:00 go 8:00 b) Pabo4as mowHocTe ¢ 11:00 go 18:00

-100
-200

-300
21:00 2130 2200 22:30 23:00 23:30
——— — BKBUBANBHTHAR HAIPYIKA, - - - — MOLWHOCTE: C&TH;
—— — MowHoCTL GaTaped; —— —C3 Garapsn

¢) Paboyas mowHocTe ¢ 21:00 go 24:00

PucyHok 5 — lNpumep obMeHa MOLHOCTEIO B NEPMOALI HU3KUX U CpedHWX LieH ansg beitoBon 33C
Ha 6a3e obLei WKHLI NOCTOAHHOIO TOKa

5.2.2.3 PexumM oTcrnemueaHus 3KBUBaNeHTHOW HarpysKku

B nepwoabl Beicokux LeH CH33 paboTtaeTt B pexume oTCNeXnBaHUS 3KBUMBaNeHTHOW Harpysku, Kak no-
KazaHo Ha pucyHke 6. Ha pucyHke 6a) nokasaHna pabouas mowHocTs ¢ 8:00 go 11:00, a Ha pucyHke 6b) no-
kazaHa pabovas mowHocTe ¢ 18:00 go 21:00. Harpysky 3apsga 3M cHauvana obecnevveaetr CHO3. B uenax

7

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 11/46
CrtpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-58092.2.200-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67305
https://gostexpert.ru/gost/gost-58092.2.200-2023?utm_source=pdf&utm_medium=67305&utm_term=page

FOCT P 58092.2.200—2023

npoaneHusa cpoka cnyxbbl 6atapei paspsaHas mowHocTe CHO3 orpanundeHa 250 kBt. HYacTtb notpebHocTH
B 3apAOHOMA MOLLHOCTHK, NPeBbILLAaLLLAan 3TO 3HaYeHUe, obecnevnBaeTca BHELIHEN 3NeKTPUYECKON CEThLIO, KakK
rnokasaHo Ha pucyHke 6a), Hanpumep, mexay 9:20 n 9:50. Ecnu Harpy3ka 3apsga 3M Benuka v npesbilaeT
500 kBT, To CH33 6yget nogaeaTte HeJOCTaKLLYH MOLHOCTE B TEYEHWE onpeaeneHHoro nepyvoga BpeMeHm
(B maHHOM criyyae TakoW CUTyauuu He Mpouv3oLno) Ao cHmkeHuss ee C3 0o HWbKHEro npegena (3HaveHue B
npuMmepe — 32 %), npu gocTwxkeHus kotopoit CHO3 nepecraeT paspsxartbes, M 3KBMBaNeHTHasA Harpyska 3a-
paga OM obecnevnBaeTcsl BHELLHEN 3NeKTpoceTb, Hanpumep, mexay 10:25 n 11:00.
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PucyHok 6 — lMpumep paboyeil MOLHOCTK B Nepuodbl BbICOKMX LeH Ans 6eitoeor 33C
Ha 6a3e obLien WKHbI NOCTOAHHOIO ToKa

5.3 O606wWweHne NoNy4eHHbIX Pe3yrnLTaToB

Peaynetupyrowmin pabouni uukn CH33, npumeHeHHOR B NpMMepe, NpMBeAeHHOM B 5.1, npegctasns-
et coboil cuHTes pabouymx npocdunein Onsa Kaxgoro U3 ABYX BhbILEYKA3aHHBIX PEXMMOB, KaK MOKa3aHo Ha
pucyHke 7. N1KoBas 3apsagHas Harpy3ka CHUMXAEeTCH M3-3a OrpaHuYeHus MOLLHOCTKM npeobpasosaTtens, Noa-
KIMHOYEHHOTO K anekTpudeckol cetu. CH33 Ha 33C obecneunBaeT nabbITOUHLIA cNpoc Ha 3apaaky. B uenom,
MOXHO BMAETb, 4To CH33 npowna gBa Gonblunx npouecca 3apsaga WM paspsiga 3a CyTOYHbIN pabounin LmKn
(pucyHok 7b). PacnpegeneHue mowHocTy pabodero unkna CH33 no BpemeHu npueedeHo B Tabnuue 1.
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PucyHok 7 — Mpumep pabodero unkna CH33 ona 6eitoror 33C Ha Base obLuel WIHbI NOCTOAHHOIO TOKa
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Tabnuua 1— PasgeneHne no BpeMeHu pexunmos pabotsl CHO3 B crnyvae BeitoBor 33C Ha Hase obLuel WrHbl no-

CTOAHHOIO TOKa

Pexxumbl Mepwog Llenb Mpumevanus
Apbutpax no 0:00~8:00 CH33 Haxogutcs B pexume 3apsg- | Korga akBvMBaneHTHas Harpyska npeBbl-
PbIHOYHON LieHe Kn oo Tex mop, noka C3 He OOCTWrHeT | LaeT npeden BXOAHOW MOLLHOCTW BHeLU-
BU BepxHero npegena 95 %, 4tobel nogro- | Hew anekTpudeckon cetn 250 kBT, CH33
TOBUTLCH K paspsake B YTPEHHWI nuko- | obecneuneaeT nMTaHNe M3bbITOHHOW Ha-
BbIi Nepuog TPy3Ku.
Korga C3 CH33 pgocturaet 95 %, pexum
11:00~18:00 | CH33 Haxoautca B pexume 3apsg- | 3@PAAKA Npekpallaerca.
K1 o Tex nop, noka C3 He OOCTUIHET MakcumaneHas  MOWHOCTL  3apsfa
BepxHero npegena 95 %, uto6el nogro- | CH33 ycTaHoBneHa Ha ypoeHe 250 kBT
TOBMTLCH K paspsgke B BEYEPHWIA NUKO-
BbIA Nepuos
21:00~22:00 | CH33 HaxoauTcs B pexXume oxuvaaHus
AnA nocrnedyoLlei 3apsakv B nepuvog,
HWU3KWX LEH
22:00~24:.00 | CH33 HaxoguTcs B pexume 3apsa-
K oo Tex nop, noka C3 He OOCTUrHET
BepxHero npeaena 95 %, ytobsl nogro-
TOBUTLCH K pa3psake B YTPEHHWIA MUKO-
BbI Nepuog,
OTcnexuBaHve 8:00~11:00 | CH33 HaxoguTca B pexume paspagku | MakcumaneHas  MoOWHOCTE  paspaga
3KBUBATNEHTHOMN ONs oTCneXuBaHWsa aKkBMBaneHTHou Ha- | CH33 yctaHoBneHa Ha yposHe 250 kBT.
Harpysku rpy3Kku Korga MOLWHOCTE 3KBMBANEHTHOW Ha-
rpy3ku npeebiwaer 250 kBT, ma3bbiToy-
Hasa Harpyska obecned4nBaeTcs BHELHER
aneKkTpoceTblo
18:00~21:00 Korga C3 CH33 pocturaet 32 %, pexum
pas3psgku npekpailaercs

B npakTuyeckom npoekTe, NpUMep KoToporo npueedeH B 5.1, CH33 sanporpaMmMupoBaHa Ha 3apsig oo
95 % C3, 4yTobbl NOATOTOBUTLCS K pa3psiike B Nepuoabl BLICOKWMX LieH. Ecnv ncnonbsyeTtcsi NporHo3npoBaHie
Harpysku, To ypoBeHs C3 Byget ontuMmuampoBaH. Hanpumep, C3 CH33 nagaet go 35 % nocne 21:00, HO Bce
eLle NpeBbILaeT yCTaHOBNEHHbIN MUHUManbHbIA nopor B 32 %. Ecnv 6bl 3apsigHas Harpy3ka Ha OCTaBLUYHOCS
yacTb gHs Obina n3eecTHa 3apaHee, To cucteme CH33 He npuwnock 6bl 3apskaTeesa 4o 95 % C3 B nepuogbl
CpeaHen UeHbl.

Ha pucyHke 8 nokasaH cyTo4HbIM NOTOK anekTpoaHeprun 33C (3Ha4YeHMe B MOMEHT BPeEMEHM { O3Ha4aeT
obLlee KoNMYEeCcTBO 3NEeKTPO3SHEePTM C MOMEHTA BPEMEHM t Ao MoMeHTa BpemeHun £ + 1). lleBasi ock nokasbi-
BaeT pacxod 3MNeKTPO3IHepruM anekTprmyeckon cetu, ®3-reHepaunto 1 Harpysky 3apsga OM 3a Kaxablid vac,
npaBasi 0Cb — 3MEKTPOIHEPTUI0, aKKyMynMpoBaHHyto B CH33. [JaHHble pucyHKa nokasblBaloT, YTo Koadhdu-
LWEHT MCMOMb30BaHWUs 3apsaHbiX TEPMMHANOB (OTHOLWEHWe MOLHOCTK 3apsaa K MakCUMarbHOW MOLWHOCTK
3apsaHbIX TEPMUHAMNOB) SBSETCA 3HAaYMTENbHbLIM, focTUrasn B cpegHem 20 %/4. OgHako reHepupyemasi MOLLL-
HOCTb P3-CcMCTeMbl, YCTAHOBMEHHOW Ha aToi 33C, OTHOCUTENBHO HegocTaTovHa 1 coctaenseT scero 30 kBT.
OxupaeTcs, 4To npu yctaHoBke Bonbliero konudectea ®3-nadHenei ByayT nonyYeHbl Nydllve 3KOHOMUYe-
CKMe BbIrofgbl.

[aHHble 0 paboyem unkne CH33 Ha aton 33C-03-CH33 npueeneHbl B A.2.
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PucyHok 8 — lNMpymMep AHEBHOrO NoToKa anekTpoaHepriun ana 6eitoeord 33C Ha Baze obLlen WnHbl NOCTOSHHOMO ToKa

6 MNpoekT 6bITOoBON I3C-PI-CHIID Ha Gaze obLWen WNHBLI NepeMeHHOro Toka

6.1 O630p TeMaTU4YeCKOro NpoekKTa

Mpodunu reHepaumn ®3 U SNEKTPUYECKON Harpysku sapsga OM UMeT M3MeHYMBLIA XapakTep.
MolHble BbICTpble 3apsaaKU, CKOHLEHTPUPOBaHHbLIe Ha 33C, Kak NpaBMno, NPUBOAST K NOABMNEHUIO CKaYyKoB
noTpebnaemoi OT 3NeKTPUYECKON CeTW MOLLHOCTU, YTO NpUBedeT K HeoBXoOMMOoCTW YBenuYeHWUs Npuco-
eAVUHEHHOW MOLLHOCTH W NOBLILEHUIO MHBECTULMIA B TpAHCOPMAaTOPHYIO NOACTAHLMIO, A TAKXKE K BbICOKOW
notpebHocTK B aHeprun Ana 3apsga. CH33 cnocobHa dopmupoBaTs NPOUM MOLHOCTY MyTeM Criaxu-
BaHUS MOLLHOCTW 3KBMBaNEHTHOW Harpy3kn UMK yMeHbLUEeHWs MMKOBOro notpednexums.

Mpumep — MpueedeHHasa Ha pucyHke 9 NpUHYUNUanbHas cxemMa OCHO8aHa Ha KOHKPemHOM fpoexkme, pea-
nusoeaHHoM e llanxae, Kumaii. 93C skmoyaem 292 ®3-modyns, komopiie 3aHumMarom nnowads 530 m2. O6wasn
ycmaHoeneHHasa mMoujHocms ®3-modyneli cocmaesnsem 82 kBm. MowHocme/3Hepaoemkocms CH33 cocmae-
naem 150 kBm/150 kBm - 4. [Jnsa obecneyeHus 3apssida OM umeemcs 14 3apadHbix MepMUHasoe nepeMeHHo20
moka, Npu 3MoM HOPMUPO8aHHas MOWHOCMbL Kaxdo20 3apA0HOo20 mepMuHaia cocmasnsiem 3,5 kBm, u 4emsipe
3apA0dHBIX MepMuHania 3eC, npu 3moM HOPMUPO8aHHAasI MOUWHOCMb Kaxd020 3apAcHO20 mepMUuHana cocmaae-
nssem 30 kBm. Bece ycmpoilicmea, exodauwjue 8 cocmas 33C-®3-CH33, nodknovenb! K anekmpuveckoll cemu
yepes WuUHy nepeMeHHo20 moka. lTomok 3Hepauu no wuHe rnepemMeHHoO20 Moka Aensemcs: deyHarnpas/IeHHbIM.
Ecnu ecmb u36bimoyHas MowHocmb, 2eHepupyemass ®@3-naHensamu, mo ee donyckaemcs nodaeambs o6pamHo
80 8HEUWHIOIO IIEKMPUYECKYI0 CeMb.

3nekTpuyeckan
ceTb

LUnHa nepemMeHHOMD ToKa

AC AC-TepMuHansl| |3BC-TepMUHANLI AC
DC 93¢ 33C DC
$3-naHenu oM aM CHa33
250 kBr 3,5 kBrx14 30 kBrx4 150 kB1/150 kB4

PucyHok 9 — lNpumep npuHUMnuansHoi cxembl 6biToror 33C-P3-CH33 Ha 6ase obuleil lWnHBI NepeMeHHOoro Toka
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GostExpert.ru
https://GostExpert.ru/gost/gost-58092.2.200-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67305
https://gostexpert.ru/gost/gost-58092.2.200-2023?utm_source=pdf&utm_medium=67305&utm_term=page

rOCT P 58092.2.200—2023

®3-reHepaumns ucnonb3yetcs Ans obecnevyeHns aHeprK, Nony4aemMoin u3 Bo30O6HOBNAEMbIX UCTOYHK-
koB. CH33 ucnonb3yeTca ons akkyMynuMpoBaHUsS aMNeKTPUYecKoi 3Heprum B Yackl HU3KOro cnpoca u obecne-
YeHWs aHeprvn Anst ObICTPON 3apsAdKM B Yachl MUK, YTO 3P (EKTUBHO YMEHbLUAET pPasHULy Mexay NMUKOBON
Harpy3koM 1 NepuoaoM HWU3KOro crpoca, CMsir4aeT BNuUsiHMe GLICTPOR 3apsSOKU Ha INEKTPUYECKYH CeTb U No-
BbllaeT ahdeKkTMBHOCTE paboTel 33C.

K CH33 gna 33C-©3-CH33 npeagbssnswT cnegylmne TpeboBaHua K BeINONHAEMbIM yHKLMAM:

1) crnaxuBaHwe MoOWHOCTU: BydhepusaLma BHE3AMHOIO M3MEHEHWS MOLLHOCTM DbICTPOM 3apsagku ans
OM, cMsarYeHMe BO3AENCTBUA 3apsOHON Harpy3kWM Ha pacnpenenuTenbHY CeTh W CcrnaXuBaHue reHepupye-
MOWM P I-MOLLHOCTH;

2) chopMMpOBaHWE HArpy3KK: 0TAAYA AMEKTPUYECKON IHEPTUK B MEPUO MMKOBOI HArpy3sKM 1 akkyMynu-
pOBaHWe 3NEeKTPUYECKON 3HEPTMM B MEPUOL HU3KOTO CpOoca Harpy3kuy, yMeHbLUasa pasHuLy Mexay neprvogamm
MOBLILLIEHHOTO M MOHWXEHHOro crnpoca; obecneuneas NOTpeBbHOCTU B MUKOBOW Harpyske, Npesblllaowein pas-
PELUEHHY0 MOLLHOCTb PacnpenenuTenbHON CeTH, YTO NO3BONSET OTNOXUTL MogepHu3aumo 33C un anekTpu-
YecKoW ceTu Npu yBenvuyeHur obecneynBaemMoin el Harpy3aku;

3) apbutpax ueH BW: CH33 3apsikaeTca B nepuo HU3KMX LEH WU paspsiKkaeTcsl B Nepuos BbICOKUX M-
KOBbIX LieH A4S Nory4YeHns 3KOHOMWUHYECKOM BbIroAbl OT LLeHOBOro apbuTpaxKa.

6.2 PaboTta u ynpaBneHue cUucTeMomn

6.2.1 AHanus pabo4ynx gaHHbIX

Ha pucyHke 10 npvBedeH npuMep OaHHbIX O reHepauuy 1 NoTpebneHMy 3NeKTPosSHeprnn No BpEMEHM
CYTOK B 00bIYHBIA AEeHb, KOTOPbIE NOMNOXEeHbI B OCHOBY NPOEKTa, NPUMEpP KOTOporo npueeaeH B 6.1. VMiHTepsan
BbIDOPKM JaHHbIX cocTaBnseT 1 MuH. B npuBegeHHOM NpuMepe MakcumarnbHas CyToYHas MOLWHOCTE HAarpy3Kkn
3apsga 3M coctaengset okono 150 kBT. Bpemsa 3apagku B ocHoBHOM pacnpegensetca ¢ 9:00 go 1:00 cne-
OyIoLLero gHaA, 1 notpebnaemas npu 3TOM MOLLHOCTb CUSIBHO konebnetcs. [pepbIiBUCTbIE U pe3KkonepeMeH-
Hble XapaKTepUCTUKKW 3apsAHON Harpyakn U MOLLHOCTU, reHepupyemon ®3, obobliarTca B oanH npoduns
(T. ©. BKBUBANEHTHYIO HarpysKky) Ansi JanbHenwero aHanunsa.
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PucyHok 10 — lMpumep Harpyskm 3M 1 mowHoct @3 ana 6eitosor 33C
Ha Base obuwei WKHBI NEPEMEHHOr0 ToKa
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6.2.2 AHanus pexuma paboTbl

6.2.2.1 ObLwKre NnonoxeHns

Mockonbky Harpy3ka 3apsga 3M HenocTosHHa B TedeHue 24 4, pabota CH33 pasgeneHa Ha Tpy pexu-
Ma paboTkl, KOTOPbIE BKITHOYAKT PEXUM CIMaXXUBaHUSA MOLHOCTU, PEXUM Cpe3aHus NUKOB U pexum apbutpa-
»a ueH BW.

6.2.2.2 Pexum crnaXMBaHuUsa MOLLHOCTK

Pexum crnaxxmsaHus MOLLHOCTU B OCHOBHOM MCMNOMb3YeT METO CKOMb3SALLEro cpefHero s crnaxvea-
HUA MolLHocTK B TINCH 1 onuckiBaeT XxapakTepuCcTMKY MOLLHOCTK 3apaga-paspsga CH33. Mpyumep kpuBbix
MOLLHOCTH, MOMYYEHHbLIX NPU NPUMEHEHWUM TOMBKO pPeXuMa CriaxuBaHusl MOLLHOCTW B TedeHue 24 4, noka-
3aHbl Ha pucyHke 11. Ha pucyHke 11a) nokalaHbl 3KBUBANEHTHast MOLLHOCTbL W CrNaXeHHas MOLLHOCTL, a Ha
pucyHke 11b) nokaszaHa mowHocTe CH3O3.
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PucyHok 11 — lNpumep paboyeld MOWHOCTK B PEXUME CrMaXuBaHUsa MOLWHOCTM Ana 6eiToBon 33C Ha Base obwen
LWHBI NEpPEMEHHOTO ToKa

MowHocTe CH33 nonoxutencHa B pexuMe paspagki u oTpuuaTtensHa B pexume 3apagku. MowHoCTb
3apsga-paspsiga CH33 mexay 1:00 1 8:00 He cuSlbHO MEHSIeTCSt M UMEEeT TeHAEHUMIO K MOCTOSIHHOMY NOA-
3apsagy. Ma-3a n3bsbitka ®3-3Hepruv B gHeBHoe Bpemsa CH33 pgocTturaet nuka 3apagku npumepHo B 12:00.

6.2.2.3 Pexum cpesaHns NUKOB

B pexume cpesaHusi MMKOB BEPXHAS M HWXKHAS NpefenbHas MOLWHOCTL 3NEKTPUYECKOM CETU yCTaHaB-
nuBawTcsa Ha 75 % 1 10 % o1 0bLwen MowHoCcT TpaHchopMaTopHOW NoACTaHUMK, YTo cocTaensaeT 112,5 kBt
n 15 kBT cooTBeTcTBEHHO. CTpaTterns paboThl 3aknoyaeTca B ToM, 4To CH33 pgomkHa HenpepbIiBHO yBenu-
4YMBaTb MOLLHOCTb pa3psaga UM yMeHblUaTb MOLLHOCTb 3apsga 40 Tex nop, noka MowHoctb Ha TTCH He
ctabunuanpyetcs Huwxe 112,5 kBT, n gomkHa yBenuumBaTb MOLLHOCTb 3apsfia WMW YMeHblUaTbh MOLLHOCTb
paspaga 4o Tex nop, noka mowHocTb Ha TMCH He cTabunuanpyetcd Boiwe 15 KBT. Mpaduk, NonyveHHbIA npw
NPUMEHEHUMN B TeYeHue 24 4 TOMbKO pexrMa cpe3aHusi MMKOB, NokKasaH Ha pucyHke 12. Ha pucyHke 12a) no-
KasaHbl 3KBUBaNEHTHasi MOLLHOCTb W CriaxKeHHasi MOLLHOCTb, a Ha pucyHke 12b) nokasaHa mowHocTe CH33.

CH33 B ocHoBHOM 3apsixaetca ¢ 1:00 go 8:00, paspskaeTtcs ¢ 10:00 oo 12:00 u ¢ 17:00 pno 22:00. B
TeYeHWe OCTaBLUErocs Nnepnoga BpemMeHu NpouCcXodsaT NpepbiBUCThIE NPOLECcChl 3apsakn U paspsaku B 3aBu-
CMMOCTU OT U3MEHEHWUS Harpy3Ku.

6.2.2.4 Pexum apbutpaxa ueH BA

B pexume apbutpaxa ueH BW npumeHsaeTcsa cTpaTternsa «oauH 3apsa v ABa paspsana», KoTopas 3aknio-
yaetca B 3apsge CH33 B nepuogbl HU3Kkux LeH ¢ 22:00 go 6:00 1 paspsaae B nepuoabl Bbicokux LeH ¢ 8:00 go
11:00 n c 18:00 go 21:00 (Ha ocHOBe LEeH Ansg npuMepa, npuBeaeHHoro B 6.1). MowwHocTs 3apsaga 1 paspaga
CH33 noctosiHHa. 3HadeHue, Nony4YeHHoe NyTeM NpUMEHEHWST B TeveHue 24 4 ToMbKo pexuma apbutpaxa
ueH BW, nokasaHo Ha pucyHke 13. Ha pucyHke 13a) nokasaHbl 3kBUBaneHTHas MOLWHOCTb M MOLHOCTb, pea-
n130oBaHHas B pesynbrate apbutpaxa ueH B, a Ha pucyHke 13b) nokasaHa mowHocTb CH33.

12

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 16 /46
CrtpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-58092.2.200-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67305
https://gostexpert.ru/gost/gost-58092.2.200-2023?utm_source=pdf&utm_medium=67305&utm_term=page

rOCT P 58092.2.200—2023

A A
G 150 : : ; ; & 50
- — SKBMBANSHTHAA MOLWHOCTL, =
5 120!} = CPpE3aHHaA MOWHOCTE 5
il
= 90 r';] ; m\ =
| I Al
60} Nl k ‘ 0 | .
30 i h
' f
- ,F I | 25|
0 L-"-h—*—'-"w-\\‘ Wt
-30 - - 50 ‘ :
o} 4 8 12 16 20 24 0 4 8 12 16 20 24
* Bpems, | * Bpems, 4
a) OKBMBaNEHTHas MOLLHOCTb U Cpe3aHHan MOLLUHOCTb b) MowHocte CH33

PucyHok 12 — Mpumep paboder MOWHOCTN B pexXuMe cpe3aHma Nkoe BeitoBon 33C
Ha Hase obLUel WKHBI NepeMeHHOoro Toka
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PucyHok 13 — Npumep paboyeil MOLWHOCTK B pexnme apbutpaxa ueH B 6uitosoin 33C
Ha Hasze obLUel LWKHBI NepeMeHHOro Toka

CH33 moxet YBEINUYUTb Harpys3ky B nepnuod HMW3KOro CripoCa HoYbH, HO TOorga 6y,E|ET npepbiBUCTAsA Ha-
rpPy3Kka B nepunon nNUKOBbLIX LeHEe Ha 3NEeKTPO3HEePrnko. Paapﬂ,n, B YCTaHOBNeEHHOE BpeMA elle bonble CHA3NT
Harpy3ky, BO3HUKawLWYyw B nepunodbl BbICOKUX LEH, YTO He CI'IOCOGCTByeT ctabuneHocTu cetu. CHO3 B AaH-
HOM Cliy4dae peanuayet LIEeHOBOW EDGMTpa}K npn ogHOBpPEeMEHHOM CHUXXEeHNN cTabunbHOCTH MOLHOCTW CETW.

6.3 O6o6LWeHNe Nnony4YeHHbIX pe3ynLTaToB

,D,J'IFI KOoOpaAuHaunn HECKOINMbKKUX

pexxumoB CH33 ncnonbayoT pazageneHue pabodero LMKNa no BpeMeH!,

KaK NnoKa3aHo B TE:161'IMLI,€ 2 Ha OCHOBaHWK XapakTepucTukK OKBMBANEHTHOMW Harpy3ku B pa3Hbie nepumonbl Bpe-

MEHMW.

Tabnuuya 2— MNpumep pasgeneHus no Bpemenn pexumos pabotel CH33 6eitoBon 93C Ha Base obwei WHbl nepe-

MEHHOIo ToKa

Pexumbl Mepwroab!

Uenwn

CrnaxueaHue MOLLL- 0:00~24:00
HOCTH

CrnaxvsaHue KonebaHWii MOLHOCTY 3KBUBANEHTHOWN HArpy3kn B TeYEeHWe
CYTOK

CpesaHue nuKoB 6:00~24:00 | YMeHblleHWe pasHWULEI MeXay MUKOM Harpysku U nepuodom ee cnaja
Apbutpa ueH BA 0:00~6:00 AKKymMynupoeaHue aHepri B CH33 no HM3KoW UeHe
13
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B cooTBeTcTBUM C pasgeneHvemM, NpUMMeEP KOTOPOro npuBefeH B Tabnuvue 2, nony4alT pabounin Lukn,
KOTOpHLIA NoKasaH Ha pucyHKke 14. Ha pucyHke 14a) nokazaH NnpyMep 3KBUBANEHTHON MOLLHOCTUA U KOMMMNeKc-
HOWM 3KBWBANEHTHOW MOLLHOCTW, OCHOBAHHOW Ha pexumax CrnaxuBaHWs MOLLHOCTW, CPe3aHusa MWKOB W ap-
Bbutpaxa ueH BW CH33. Ha pucyHke 14b) nokasaHa mowHocTe CH33. BugHo, 4to B paccmatpuBaemMom
nprMMepe crnakvpaHWe MOLLHOCTW ABMNSAETCA OCHOBHLIM pexumom CH33. Mocne atoro CH33 gomkHa onpe-
OenuTb, NpeBbIlaeT N CrMa)eHHas MOLWHOCTEL NpedenbHY MOLHOCTh, Y JOMONHUTENLHO NPOBECTU cpe3a-
HWEe MWKOB, ECINW Y Hee NMPUCYTCTBYET 3anac 00 npegefibHoi molwHocTi. 3apsg CH33 ana nocnegyroulero
MCMOMb30BaHWA NPOBOAUTCSH B NEpPUodbl HU3KUX LEH
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a) JKBMBAmNeHTHast U KOMMNEeKCHas MOLHOCTb b) MowHocte CH33

PucyHok 14 — lMpumep paboyero uvkna CH33 6eitoro 33C Ha 6a3e 0bwei WHBI NepeMEHHOr0 TOKa

Ha pucyHke 15 nokasaH CyTOYHBIA NOTOK anekTpoaHeprun 33C. KoadhdmumeHT ncnonb3oBanuns 3apsn-
HbIX TEPMUHANOB focTuraeT B cpeaHem 35 %/4. OgHako bonblian YacTb aNekTpoaHeprum ons 3apsiga OM npu
aTom noctynaet u3 cetu. OcHOBHBIMK hyHKUMAMKM CH33 B paccmaTpuBaemMom NpuMepe SABMSTCS CraxXuBa-
HWEe MOLLHOCTU U Cpe3aHue MuUKoB.
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PucyHok 15 — lNpumep aHeBHOro noToka anekTpoaHeprin boitoeon 33C Ha Gase 06LIEN LUWMHBI MEPEMEHHOr0 TOKa

[HaHHble o paboyem uukne CH33 Ha atom 33C npueeneHsl B Tabnuue A.2.
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7 MpoekTt npodeccnoHanbHon I3C-PI-CHII Ha Gaze obLen WKUHLI
NOCTOAHHOIO TOKa

7.1 O630p TemaTU4eCKOro npoeKkTa

MpumMep NpUHLUMNMAnNbHOR cxembl npodeccruoHansHoin 33C-O3-CH33 Ha 6ase obWwel WWHLI NOCTOSH-
HOro TOKa npueeaeH Ha pUcyHke 16.

SnexTpu4eckan
ceTb

LLinHa nepeMeHHOro Toka

| Harpyska AC |

6 MBT AC/IDC
LUnHa nocToAHHOM ToKa

DC TepMuHAaNbI Dc
DC 23C DC
©3-naHenu SM CH33
4 MBT 150 kBT*94 10 MBT/40 MBT4

PucyHok 16 — lMpumep npuHUMNManbHOW cxembl npodpeccMoHaneHoin 33C-$3-CH33
Ha Hasze obLLel LWKWHBI MOCTOSHHOIO TOKAa

Mpumep — lMpusedeHHas Ha pucyHke 16 NpuHyunNuanbHas cxemMa OCHo8aHa Ha KOHKPemHOM fpoekme, pea-
nuzoeaHHoM e MekuHe, Kumail. 33C-®3-CH32 ocHaweHa WuUHol NocmosgHHO20 Moka O NoGKIHYeHUs OCHO8-
Ho20 o6opydosaHusa 33C, exknroyasa @I-naHenu MouHocmseto 4 MBm, CH33 Ha ocHose numuli-UoHHbLIX 6amapel
MowHocmbio/aHepaoemkocmeio 10 MBm/40 MBm - 4 u 47 mepmuHanos 6bicmpoli 3apssdKu nocmosiHHO20 moka.
Kaxdkii mepmu+an npedcmasnsiem cobol uHmezpuposaHHoe o6opydoeaHue ¢ d8yMsi KOHHeKmopamMu 3apsaoku,
MaKcuManbHas MOWHOCMb Komopozo cocmaensem 150 kBm. 33C nodkniodeHa K WUHe nepeMeHHO20 moka ¢
ucnonb3osaHueM npeobpazosamensa AC/DC, ¢ MOMOWbO KOMOPO20 OHAa MOXem Mofy4amb 3MeKMpo3Hep2uo
u3 gHewHux cemell unu o6ecneyueams 3Hepauell 6nuznexawjull mopaoekii yeHmp.

B oTnn4une oT gBYX NpUBEAEHHBIX BbILLE MPUMEPOB B 3TOM MPOEKTe UMEETCH NOoKanbHas BHELWHAS Ha-
rpPy3ka nepeMeHHoro Toka (TOproebii LeHTp pagom ¢ 93C), a ycTaHoBNeHHasa MoLWHOCTe @3-cuctem oTHOCH-
TenbHo Bennka. 33C B paccmaTpuBaeMoM NpuMepe paspelueHo obecne4vnBaTth anekTponuTaHme ansa obecne-
YeHUsa NoTpebHOCTEN BHELLIHMX MECTHbIX Harpy2ok. Takum obpasom, 33C aBnsieTca He ToNbKo NoTpebuTenem,
HO M NMOCTAaBLUMKOM YCIYT MO 3HEpProcHabXeHuHo.

B paccmatpvBaeMoMm npumMepe Y4acTBYKT YeTbipe HEe3aBUCUMbIX 3aUHTEepPeCOBaHHBIX CTOPOHLI:
33C-$3-CHB3, pacnpengenuTtenbHas anekTpuyeckasn ceTb, TOProBbiM LEHTP U nonb3oBatenu M.

Kak noTpebutens anekTpuyeckon aHeprin, 33C onnayvMBaeT cHeTa 3a 3MeKTPO3IHEPTUIO SNEKTPUYECKOM
CETW Ha OCHOBE TEeKyLUEeW LeHbl Ha 3NMeKTPO3IHEPIMi0 B KaXKAOM NNaTeXHOM LWKNne. JHeprusi, reHepupyemas
®3, nonHocTeo (Ha 100 %) noTpebnaeTca NokanbHO Mo LWWHE NepPeMeHHOro U NOCTOAHHOIO TOKA, U ee He paz-
peLleHOo nogasaTb 0B6paTHO B BbILUECTOSALLYIO 3MNEKTpUYeckyto ceTb. C apyron ctopoHsl, nogobHaa 33C oTHO-
cnTcA K cyBGbeKkTam aneKTpO3HEepreTUKI, OCYLLECTBASIOLNM 3HEPTroCOLITOBYI AeSTenLHOCTb ), He3aBMCUMbIM
OT 3MeKTPOCETN M KOHeYHbIX nonb3oeaTtener. C nomoleto CH33 33C mMoxeT NokynaTe 3aNeKTpo3Hepruo no
HU3KMM LieHaM W1 NpoaaBaTh ee Nonb30BaTensiM Mo BbICOKMM LieHam Ansa apbutpaxa. Takum obpasom, paboTta

1) Ocywecmenerue sHepaoctbimosgoll deamensHOCMU OCyWecmensemcs Ha ocHogaHuu ®edepanbHoz0 3aKoHa
om 26 mapma 2003 a. Ne 35-03 «0O6 anekmpoaHepaemuKe», UHbIX hedeparnbHbIX 3aKOHO8 U HOPMamugHOo-NpasoebiX
akmoe Pocculckol ®edepayuu, HopMamueHo-rpasossix akmos MuHaHep20o Poccuu.
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CH33 aBnsetca knwyeBbiM hakTOpoM peanuisauuu npemMyllects rubpugHon 33C. B 3aBucMmocTy OT pas-
NU4YHEBIX yCnoBui paboTel CHO3 nmeeT cnefyouime Tpu pexvuma paboThbl:

1) oTcnexuBaHWe 3KBMBaNEHTHOW Harpy3Kku;

2) apbuTtpax ueH BW;

3) pearmpoBaHWe Ha Cnpoc.

7.2 PaboTta u ynpaBneHue cucTteMon

7.2.1 AHanu3 pabounx gaHHbIX

Ha pucyHke 17 npuBedeH npumMep AaHHbIX O reHepauun U NnoTpebneHnn anekTposHeprun No BpeMeHu
CYTOK B 0ObI4HbIN LEeHb, KOTOPbIE NMOMOXeHbl B OCHOBY NPOEKTa, MpyUMep KOTOPoro npueeneH B 7.1. @O-naHenu
BblpabaTtbiBaloT aneKkTposHepruto B ocHoBHoM ¢ 7:00 go 17:00. Ycnyra sapagkn 3M goctynHa 24 d/cyt. Bna-
OeneL, TOProBoro LeHTpa (Harpyaka nepeMeHHOro Toka) NokynaeT anekTpoaHepruio y 33C Bo BpeMsi MUKOBLIX
Harpy3ok. Ha pucyHke 18 nokazana ueHa BW n Tapudbl Ha yenyru 3apsgku 3M 3a 3TOT AeHs.
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PucyHok 17 — lNMpumep MoLLHOCTK, reHepupyemoin ©3, Harpysku 3apsga OM 1 MOLLHOCTK, NogaBaeMon Ha BHELLHIOKW
Harpy3ky npodgpeccuoHansHon 33C Ha BGase obLuel LWnHBI NOCTOSHHOTO TOKa
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PucyHok 18 — LleHbl Ha BM v ycnyru 3apsgkn 3M npodeccrorHaneHoi 33C Ha 6a3e obuwel WHbl NOCTOAHHOIO ToKa
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CH33 saensetca rmbkon no anroputmy paboTbl U ynpaBnsemon bnarogaps AsyHanpaBneHHbIM CBOW-
CTBaM UCTOYHMKA MUTAHWUS U HArPy3Ku 1 ABMSIETCA KNHOYEBLIM (DakTOPOM Makcummuaauum npenmyliects 33C.
[na cMmardyeHnsa BO3OENCTBUA Ha 3MNEKTPUYECKY CeTb CMy4anHOoro xapaktepa reHepaumm ®3 1 MOLWHOCTH,
Tpebyemoit anga 3apaga M 1 yMeHbLIeHWs pa3HWLbl HArpy3kn B NepuroAbl MMKOBOIO M MOHMXKEHHOro cnpoca,
TpebyeTca obocHoBaHHO BhibpaTth pabouunn yukn CH33.

7.2.2 AHanus pexuma paboTbl

7.2.2.1 Obwme nonoxeHus

TunuyHble pexumbl pabotel CH33 Ha O3C-03-CH33, npumep KOTOpor npuBeaeH B 7.1, BKNOYaKT
OoTCreXMBaHWe 3KBMBANEHTHOW Harpy3ku, apbuTpax LeH Ha 3NeKTPO3Hepruio U pearMpoBaHne Ha cnpoc.
B pazpene 5 npumeHeH MeTod aHanu3a pasgeneHus pexuma paboTtel no BpemeHu. B uvactHoctn, CH33,
onucaHHas B pasgene 5, paboTaeT B pa3HblX peXumax B pasHoe BpeMs cyTok. B HacToswem pasgene npu-
MEHEeH MOAXO0A, COrMacHO KOTOPOMY Kaxabli pexum paboTel CH33 anutca ogHM CyTKW, a8 KOHEUHbIA CYTOUHBbIA
pabo4nii LMKN npeacTasnsieT cobon cynepno3vumio onTUMarnbHbIX KPMBbBIX MOLHOCTM A5 TPEX €€ PEXMMOB
paboThl.

7.2.2.2 PexumM oTCrnexuBaHus 3KBUBaNeHTHOW Harpyskn

Kak mowHocTb reHepauum ®3-yCcTporCTB, Tak M Harpyska 3apaga OM nmeeTt cTOXaCTUYECKUIA XapakTep
¢ DonbLIO U3MEHYMBOCTLIO, NMPY 3TOM 3apsaka OM MoxeT npom3oinT B nioboe Bpems cyTok. B 7.2.2 akeu-
BarleHTHas Harpyska no-npexHeMmy OMpefensercd Kak pasHvua mexay Harpy3kow, Tpebyemon onsa sapsiga
OM, 1 Mo HoCTEI reHepauum ®@3. MNMockoneky HopMUpoBaHHaa Mo HocTe CHAO3 Ha WWHe NoCcTosAHHOIC ToKa
JOCTaToO4HO Benuvka (B paccmaTpueaemom npumepe — 10 MBT), Gnarogapst ncnonb3oBaHWO pexuma oTcne-
KVMBaHWUSA 3KBMBANEHTHOW Harpyskun CH33 nonHOCTbK HUBENMWMPYET M3MEHYMBOCTL reHepaunn aHeprum ®3 n
noTpebHocTh B 3apaake 3M, kak nokasaHo Ha pucyHke 19, 4To ycTpaHsieT konebaHusa MOLHOCTW U YMEHbLIAET
BO3fencTBMe KornebaHnii BeICOKMX MOLLHOCTEN Ha anekTpuyeckyl ceTb. Korga Harpyska 3apsaga OM npeBbl-
lWwaeT MOLLHOCTb reHepauun ®3, CH33 paboTtaet B pexume paspsagkd. M HaobopoT, ecnu MOWHOCTb, TeHe-
pupyemas @3, npeBeillaeT noTpebHocTs B 3apsanke 3M, n3bbIToMHAA 3NeKTPO3Heprua Ang nocneayLlei
oThoa4qm byget akkymynuposaTecs B CHOS.
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PucyHok 19 — lMpumep paboyelt MOLWHOCTA B PEXUME OTCMNEXVBAHUS 9KBUBANEHTHON Harpyskm
ansa npogeccuoHansHor 33C Ha Ba3se obLei WrHbI NOCTOSHHOMO ToKa

— SKBMBANEHTHAS HAIPYsKa;, —— -—— — MOWHOCTE BaTapeii

7.2.2.3 Pexum apbutpaxa ueH BU

B0o3MOXHOCTb MCMONb30BaHNSA N3MEHEHWN LieHbl B 3aBMcuMocTM oT BW cosgaer BnaronpusTHble ycno-
BWS ANS yBenu4eHnsa akoHoMmu4ecknx aoxonos 33C ¢ CH33 (pucyHok 20). B nepuogbl HA3Koro notpebneHns
3MEeKTPO3IHEPrUK U HU3KMX LeH Ha Hee CH33 akkymynupyeT 3Hepruio M3 BHELUHeN aNeKTPUYecKon CeTu no
Havwbonee Hu3koW ueHe. Korga ueHa Ha anekTpoaHepruio gocturaet nuka, CH33 moxeT oTaaTth aHeprui B
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6nv3nexalunin TOProBblid LEHTP AN NOMyYeHUs BbICOKON IKOHOMUYecKol oTha4n. MolHocTL 3apsiga 1 pas-
paga CH33 orpaHunyeHa molHocTeo Nnpecbpasosatena AC/DC, koTopasa cocTaengeT B NnpvBedeHHOM B 7.1
npumepe 6 MBT. Korga C3 CH33 pgocturHet ceoero BepxHero (C3 90 %) wnu HikHero (C3 10 %) npepena, ee
3apag wnv paspag byget octaHoBneH. B ganHon 33C, nockoneky ¢ 7:00 go 10:00 npovcxoguT 3apag HeKoTo-
poro konndectea 3M, C3 CH33 ymeHnbwaetcs ¢ 90 %, 4To 3anyckaeT npouecc ee 3apsfa B 3TOT Nepuos Bpe-
MeHW. KonnyecTso aHepruu, 0TAaBaeMon B Nepuogbl MMKOBOro BPEMEHW, OCHOBAHO Ha aHanu3e BpeMeHHSIX
AaHHbIX O Harpyske TOProBoro UeHTpa W aHeproemkoctu CH33. Kak npasuno, ctaHuvsa BydeT exedHeBHO
npogasaTtb TOProBoMy LEeHTPY okono 39 MBT - 4 3neKkTpo3aHepruu.
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PucyHok 20 — lNMpuMep paboyen MOLLIHOCTY B pexume apbuTpaxa ueH BW npodeccunoHansHo 33C
Ha Ba3e obLen WKHLI NOCTOAHHOTO TOKa

e — ueHa B — MolHoCTh Barapei

Ewe ogHoi doyHKumen paboTel B pexiume apbutpaxa LueH BW saensetca nogaepxanwe DanaHca aHep-
T, aKKyMynMpoBaHHoW B batapesx. batapena bygeT otaaeaTth (Hanpumep, YacTUYHO ANF OTCMNEeXUBAHWUA Ha-
rpy3kM 3M) cTONbLKO 3HEPrK, CKOMBKO OHa MOrMoLWaeT (HanpuMep, YacTUYHO AnA yeuneHus ®3-reHepaunu)
B TeYeHue cyTok. BoccTaHoBneHne banaHca aHeprun ycTpaHsieTcsa B pexxuMe apbutpaxa B ¢ yuyeTom akoHo-
MWYECKUX BbIFO 3a pasHble Nepuoabl BpeMeHU ¢ pasHoi LueHon BU.

7.2.2.4 Pexum pearupoBaHWsi Ha Cpoc

C nomouwbio ynpaensemort CH33 33C MoxeT npvHUMaTh yYyacTue B OTKIIMKE Ha clpoc, nybnvkyemom
CEeTEBbIMW OnepaTopamun, U TMBKo BbINONHATE rpadvk nogadu/noTpebnernns anekTposHeprn. Mpun y4acTum B
3TOM Mpouecce Nonb3oeaTtensiM, KoTopble NoTpebnarT anekTposHepruto ¢ 2:00 go 6:00, sHeprocbuiToBas op-
raHMsauuns, Kak npasvno, NpeanoXxnT SONOMHUTENbHbIE CybcMamMn (CTOMMOCTE 3MEKTPOIHEPTUM, NOTPEbNeH-
HOW B TEYEHWE ITOr0 BPEMEHW, OMfaqnBaeTcs Mo CTaBKe HWXe, YeM ueHa BW). B ceasm ¢ atum 33C cocTaena-
eT JononHUTenNbHbIA NnaH 3apagkn ¢ 2:00 go 6:00, kak nokasaHo Ha pucyHke 21. [Ana nogaepxanusa banaHca
3HEprumn criegyeT Takke CKoppekTMpoBatb rpadmk pabotel CH33 B TeuyeHue Apyrux NepuogoB BPEMEHH.
CoBokynHas MowHocTe Batapen CH33, yyacTBytowmx kak B apbutpaxe ueH BW, Tak u B pearmpoBaHum Ha
crpoc, NokasaHa Ha pucyHke 22.
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PucyHok 21 — Paboyas MOLLHOCTL B pexnume pearmpoBaHWs Ha cnpoc AN BapuaHTa npogeccuoHansHor 33C
Ha Base obLuel WKHBI NOCTOAHHOIO TOKa
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- CH33, yyacTeyiowme oo 00 = GH33, HO yHaCTBYIOWME
B peryIMpoBaHuN cnpoca,; B perynMpoBaH1M cnpoca

PucyHok 22 — lNMpumep paboyell MOLLHOCTH, 3aeMCTBOBaHHOM B apbutpake ueH BU
1 pearnpoBaHuu Ha cnpoc npodeccuoHanesHo 33C Ha baze obLulelt LWKHBI NOCTOAHHOIO ToKa

7.3 OGoGLWeHne nony4YeHHbIX pe3ynbLTaTtoB

EAQVHCTBEHHBIA peXuM HE MOXET B NONHoW Mmepe obecrneuynTs MakcumanbHble npemmMyLectTea rubpua-
Hon 33C-03-CH33. daktudeckme ycnoeus pabotel CH33 B Takon 33C npeacrasnsioT cobon cynepnoan-
L1I0 Tpex BblLleyKasaHHbIX PEXKMOB, Kak NOKa3aHo Ha pUcyHKe 23,

Ha pucyHke 24 npuBefeH CyTOYHbIA NOTOK aMekTpoaHeprn 33C ansa paccmaTpyvBaeMoro npyMepa, Ha
KOTOPOM MOXHO YBUAETb BbiNoNHeHMe dyHkuMu CHO3 caBura MoLHOCTY BO BpeMeHu. KonnyecTBo akkymy-
nupoBaHHoi B CH33 anekTpuyeckon 3HEPrui B KOHLE CYTOK BO3BpaLLaeTcs K YPOBHIO B HAa4yane cyToK Ans
NOAroTOBKM K paboueMy Uukny cnegywmx cytok. B paccmatpueaemom npumepe 33C-03-CH33 BBeaeHa B
3KCMyaTauuio HeJaBHO 1 ee 3apsigHast Harpyska He o4eHb Benvka. CpedHuin KO3 PULIMEHT UCNONb30BaHNS
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3apsfHbIX TepMuHanoB B 24 4 coctaensaeT okono 5,4 %. bonblwas YacTe MOLWHOCTW BhipabaTtbiBaeTcs Ans
NUTaHWA HArpy3kM NepPeMeHHOro Toka B pacnofoxeHHOM pAaaoM ToproBoM LeHTpe. No mepe Toro, kak OM cTa-
HOBSITCA BCe Bonee nonynspHbIMW, oxuaaeTcs, 4To B OyaylleM AoX0oAbl OT NPefoCTaBNeHust YCnyr 3apsiaku
ByoyT pactu.

PexyM OTCNeKMEAHMA SKBMBANSHTHON HArPY3KA
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PucyHok 23 — lNpumep paboyero yukna CH33 npodeccroHansHoi 33C Ha 6ase obLeit WWHBLI NOCTOAHHOIO ToKa
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Ha Harpyskn AC; 3HEpUA,

PucyHok 24 — TMpymMep CyTOYHOrO NOTOKa 3NeKTpoaHeprin npodeccuoHansHon 33C
Ha Baze obLel WKHBI NOCTOAHHOIO TOKA

HaHHble 0 pabouem uukne CH33 ana paccmatpuBaemoin 33C npeacrtasneHbl B Tabnuue A.3.
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8 MpoekT npodeccnoHanbHon I3C-PI-CHIID
Ha 6a3e oOwWen WKNHbI NepeMeHHOro Toka

8.1 O630p TemaTU4eCKOro npoeKkTa

Mo mepe pa3BMTUS MHPPACTPYKTYpbl 3apsaakn 3M BospacTaeT BaXHOCTb MCCrefoBaHUA B3auMoaen-
cTBMA Mexay Bnagenbuamy 3M v O33M 33C, ncnonbayolel BO30OHOBNAEMbIE UCTOMHUKA 3HEPTUUN U
CHO33 B uensax onTMMMU3aLMK CHUXKEHWA HArpy3ku npu 3apsige M 1 NOHUMaHWA BO3AEWCTBUA Ha aneKkTpuye-
CKYHO CeTb.

Mpumep — lMpusedeHHas Ha pucyHKe 25 NpUHUUNuUanbHas cxeMa OCHog8aHa Ha KOHKpPemHOM npoekme, pea-
nusoeaHHoM e HayuoHanbHod nabopamopuu Ok-Pudxa (ORNL), TeHHeccu, CLUA. Bbinu ycmaHoeneHsl 125 33C
C UcrnofbL308aHUEM COJIHeYHOU 3Hepauu, pasdeneHHble Ha 15 nnouwiadok. Ha kaxdoil nnowjadke pasMeuwleHsl He-
ckonbko O33M, epynna @3 u CH33, komopbkie HezaeaucuMO NOOKMIOYeHbLI K anekmpuyeckol cemu. MouiHocme
conHe4yHoll 2eHepayuu kaxdoz2o 033M cocmaensem okono 2 kKBm. Tak, Ha meppumopuu o0HOU u3 MIouadok,
coz0aHHoll UcknoYumensHo 058 compydHukoe u nocemumenei ORNL, komopekle Mmo2ym npuobpemams 371ek-
mpo3Hepauio U3 eHewHel cemu unu Haobopom obecrneyusames ee numaHuem om ceoux 3, ycmaHoeneHo
25 O33M, ®3-naHenu mowHocmeto 47 kBm u CH33 svepzoemkocmbto 60 kBm - 4. Mexdy cucmemoii CH33
u afekmpuyeckol cembl ycmaHoesieHo deyHanpaerneHHoe coeduHeHuUe ¢ NOMOWLI0 UHeepmopa/3apssdHo20
ycmpoiicmea MoOUHOCMbLIO 5 kBm.

2rnekTpuyeckan ¢
ceTb O

LUnHa nepeMeHHOTs TOKa

AC TepmuHane AC
DC 33C DC
©3-naHenu oM CH32
47 kBt 3,3 kBTx25 5 kBr/60 kBr-y

PucyHok 25 — lMpumMep npuHUMNUanbHOW cxemsl npogpeccuoHansHon 33C-®d3-CH33
Ha Baze obLuen LWKHBI NePEMEHHOIO TOKa

8.2 PaboTta u ynpaBneHue cucTemMomn

8.2.1 AHanu3 pabouux OaHHbIX

Ha pucyHke 26 npuBefeHbl faHHble 0 reHepaunn 1 NoTpebneHun 3MeKTPOIHEepPruKn No BPeMeHU CYTOK
B 06bIYHbIM A€Hb, KOTOPbLIE NOMNOXEHbLI B OCHOBY NpOEKTa, NpUMep KoToporo npueegeH B 8.1. ®3-naHenu Bbl-
pabaTbiBaloT anekTpoaHeprnio B ocHoBHoM ¢ 9:00 go 20:00. Mockoneky ata yacTtHas 33C npegocTaenser
YyCnyri 3apsakvM UCKNKYMTENbHO ONs coTpyAHMKOB 1 nocetutenen ORNL, 3apsigka 3M B oCHOBHOM npowuc-
xoauT ¢ 7:00 go 14:00. MHTepBan BbIOOPKKW AaHHbIX COCTABNAET 15 MUH.

8.2.2 AHanus pexuma paboTbl

8.2.2.1 Obwue nonoxeHus

Ona CH33, npumep koTopow npueeaeH B 8.1, QOCTYNHbI Tpy cTpaTternn pabotel. CTpaterns pabotsl 1
MmeeT DUKCUPOBAHHOE BpeMs 3apsaku 1 paspsaaku CH33 HesaBUCMMO OT MOLLHOCTKU reHepauun ®3 1 Ha-
rpy3ku 3apsiga OM. Bo Bpemsi pabotbl CHO3 paboTtaet Ha makcumanbHoi MmolwHocTu (5 kBT). Pexum sapsgku
B cTpaTeruu paboTbl 2 Takoi xe, kak U B 1. OgHako cTpaterusi paboThl 2 B pexuMe paspsakyi onpenensercs
Ha OCHOBe orpaHu4eHns mouwHoctn CH33 n konundectsa 3M. Ctparternsa paboThl 3 ocHOBaHa Ha 3apsige U
pa3spsae CH33 ¢ pasHoil MOLWHOCTBIO B 3aBUCUMOCTW OT PasHULbI MeXOY MOLHOCTLIO, reHepupyemoin ©3, n
Harpy3kom 3apaga 3M. Mcnonb3oBaHue n3bbiTodHon @3-molwHoCcTK aAng 3apsaga CH33 B TevyeHne oHA MOXET
CYLLLECTBEHHO COKPaTMTb BPEMS €€ 3apsiaki HOYbH.
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PucyHok 26 — [Mpumep Harpy3ku 3apaga 3M u mowHoct @3 npodeccroHansHon 93C
Ha Ba3e obLel WWHbI NepeMeHHOro ToKa

8.2.2.2 Ctparerus paboTsl 1

Ctpaterna pabotel 1 CH3O3 3akniyaercs B ToM, 4TOObl 3apaHee yCTaHOBWUTbL Bpemsi paboTbl M MOLL-
HocTe CHOO3. B 4yacTtHOCTH, BpeMsl Ha4ana ee 3apsakn M BpeMS OKOHYaHuA 3apagky BbibpaHbl kak 20:00 u
6:00 cooTBETCTBEHHO U3-3a TOrO, YTO OHW He SABMAKTCA NUKOBbLIMKW YacaMmu. [Nepuolbl paspsikn ycTaHasnu-
BatT ¢ 7:00 go 13:00 ogHoro AHA Ha OCHOBE BPEMEHHOW CTaTUCTUMKKM Ucnonb3oBaHua. CHA3 pabotaeT Ha
MaKCcUManbHOW MoLWHOCTK (5 KBT) BO Bpems paboTkl, HE3aBMCHMO OT 3apsfa W paspsaaa.

Ha pucyHke 27 npuBefeHbl pesynsTaThl paboTel B pamkax nepeBon crpateruu. «Pexum» Ha pucyHke
obos3HavyaeT paboyee cocTosHMe DaTapei. Pexum, paBHbli 1, o3HadaeT paspsaa CH33, a pexum, paBHbId —1,
o3HavaeT 3apsag CH33. B aton ctpaternn CH33 3apskaeTtcs U paspsaxaeTcs oguH pas B AeHb M B OCHOBHOM
paboTtaeT B pexume apbutpaxa ueH BW. MNocne 12:00 CH33 Bce elle paspskaeTca B ANEKTPUHECKYH CETb,
Jake ecnn B 3TOM HeT HeoBxogMmocTu.
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Oaraw Bpemn
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=t — NoTpebneHve ot cetu = — NOTpebneHue ot ceTm
Bea ucnonbsoepaHun CHIJ; Mpy UcnonbsosaHu CH33

e — PENUM;

PucyHok 27 — PesyneTaTel MOAENMpoBaHWA ANa cTparternn padoTtel 1 npodeccuoHansHon 33C
Ha Base obLel WnHbI NepeMEeHHOro Toka
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8.2.2.3 Crparterns patoTbl 2

B atoit ctpateruu pabotbl ans 3apaga 3M mMcnonb3yeTca MOLLHOCTE, reHepupyemas 3, ecnu oHa
poctynHa. Ecnu tpebyetca Bonble aHeprum, To CHO3 6yner nogasaTh 4acTb 3HEPTUM B COOTBETCTBUM CO
BCTPOEHHLIM anropuTMOM, a OCTaBLUasACs MOLLHOCTE ByaeT obecneynBaThCs ANEKTPUYECKOR CEThH).

Ha pucyHke 28 nokasaHbl pesynstaTbl paboTbl B pamkax BTOpoi cTpaternu. Kak u npu ctpaTterum pa-
©oTbl 1, cobbiTua 3apagkm CH33 cTpatervn paboTel 2 no-npexHeMy cOOTBETCTBYOT (DMKCUMPOBAHHbBIM Nepu-
ofgaM M MoLLHOoCTSM 3apsaga. Paspag CHO3 npoucxoauT, Korga MOLHOCTb reHepaumm ®3 MeHble, YeM Ha-
rpy3ka zapsga 3M, a paspagHaa mowHocte CH33 onpepensieTca Ha ocHOBe npefensHon MowHoct CH33
M Konn4yecTBa 3apsikaeMbix 3M. B cooTBeTCTBUM C 3TOIN cTpaTernen CH33 paboTtaeT B pexume apbutpaxa
LeH BM n pexume oTCnexnBaHUs 3KBUBaANeHTHON Harpy3Kku.
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Be3 ucnons3osaHuA Gartapei; MpM UenonbaoeaHuK Satapei
—— — PENMUM;

PucyHok 28 — lMpumMep peaynstaToB MogenupoBaHusa Ans cTpaTterun pabotel 2 npogeccuoHansHon 33C
Ha Hasze obLUel WKHBI NepeMeHHOro Toka

8.2.2.4 Ctparterusa pabotbl 3

Mo cpaBHeHWID C ONUCAaHHONM Bhile cTpaTernein paboTel 2, cTpaterns pabotel 3 yny4dwaet notpebneHne
3Heprum cobcTBeHHOW reHepaunn @3 n bonee CTPOro orpaHMyMBaeT MOLHOCTE paspsaga CH33.

Ecnun mowwHocTb reHepaumm @3 npeBbilwaeT Harpy3ky 3apsina 3M, 4To, Kak NpaBuno, NPpoUCxoauT Mex-
ay 8:00 n 20:00, To CH33 paspelaetca 3apsbkaTbes oT P3-reHepaunn. Ecnm mowHocTr @3 HegocTaTouHo
ans obecneyeHuss noTpebHOCTU B 3apsfke, TO BBOAUTCA curMoungansHas yHKLUWS Onsa onpegeneHus pas-
psigHoR mowHocTM CHO3. CurmomnaansHasa dyHKUMS OpMynUpyeTcs cregyownm obpasom:

Pf(f'a){ﬁ—@-(m, (1)
iq = Py/120, (2)

rae Py — aKBMBaneHTHas Harpyska, paBHasi pasHuLe MOLWHOCTU Harpyskn sapsga 3M » MoWwHOCTH reHepa-

umm ©3;

fq — TOK 3KBMBaNEHTHOW HArpy3ku, KOTOPbIA PACCHNTLIBAETCH B COOTBETCTBMI C 9KBUBANEHTHON Harpys-
KOW M MOCTOSIHHLIM HanpsxeHuem (120 B B gaHHOM npoekTe);

P, — npepen mowHoctn CH33;

P — mowHocTe CHI3;

o — perynupyemMelii napameTp, KOTOPbIA WCMOMb3yeTca OMA PeryrvpoBKA KPYTWU3HbI CUrMOWAanbHOW
KpWBOW M yNpaBneHns CKkopocTeio oTknMka CH33.
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CurmonganbHas yHKLMS NOMOraeT NpeaoTBpaTTb CNMLLKOM DbICTPYIO paspsaKy BCEn SHepruum, akky-
MynupoBaHHon CH33, He ocTaBnAa sHepriun Ha Bonee NO34HWIA Nepuon OHS.

Ha pucyHke 29 nokasaHbl peaynbTatel paboThl B paMkax TpeTbel cTpateruun. BugHo, uto CH33
WUCMOnNb3yeT 3Hepru, BolpabateiBaemyo @3-naHensmMu B OHEBHOe BpeMmsi, AnA 3apsga M cnocobeTteyeT
notpebneHuo ©3-a3Heprum Ha MecTe. MNMocKonbKy Tekylasa Harpyaka apsga 3M aToil cTaHUUK OTHOCUTENEBHO
HeBenvka, M3bbiToYHONM PI-MOLLHOCTU B TeYeHMe OHA A0CTaTo4yHOo Ans nonHoro sapsaga CH33 Tonbko 3a
cyeT Hee. CrnepgoBaTtenbHo, CH33 Ha pucyHke 29 He paboTaeT Ho4vbto. Ecrnin B Gygyluem Harpyska Ha 3apagky
3OM BospacTeT, To 6yget peanuvsosaH 3apag CHO3 Houblo B Nneprogbl HU3KUX LEH.
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PucyHok 29 — PeayneraTthl MOgenMpoBaHna anga ctpartern pabotbel 3 npodeccrnoHansHon 33C,
OCHOBaHHOW Ha 0bLLeN WKMHe NepeMeHHOoro ToKa

8.3 O606ueHNe Nnony4YeHHbIX pe3ynLTaToB

KpaTkoe onvcaHue Tpex cTpaTternii paboTbl NokasaHo Ha pucyHke 30, U3 KOTOPOro MOXHO M3BMeYb OC-
HOBHble pexKUMbl paboTel CHI3, KoTopble peanuayoTes Npyu X NpUMeHEHUN.

Crparerun paGotiil 1

Paapsag/sapag CH33
NOCTOAHHBIMA DEXWUMAMM.

$uKcUpoBaHHbIE BpeMEHa
HaYarna v KoHUa paspsaga.

3apap CHO3 npoBogaT
B HOYHOE BpemsA

Crparerun paGori 2

YUYUTLIBAKT BOIMMKHOCTU
G3-reHepauvn N HArpysK
npu aapsige SM.

Pexwum paspsga CH33
ONpefenAeTcA YACTIOM
sapsikarowmxes IM.

3apsag CH33 npoeogAat
B HOMHOE BpeMs

Crparterus pabotsl 3

YUUTHEAIOT BOMOXHOCTH
O3-reHepaLKu 1 Harpy3Ku
npu aapspe 3M.

Mcnone3oBaHwe CUTMOMBANBHOM
hyHKLMK ANA YCTAHOBNEHWA
pexxvuma paspana CHO3.

Japag CH33 npoBoasT B HOMHO®
BPEMA W B NepUoabl BpEMEHH,
Koraa reHepauws ®3 npesbiliaeT
Harpyaky npu sapsge M

$

Pexum pabotsl CH33:
- UeHonoi apbuTtpax BW

¥

Panum pabotel CH33:
- LUeHoBOI apbuTpax BU;

4

Pexaam pabotbl CH33:
- LieHoRo# apbuTtpax BU;

-oTCnexuBaHne Harpyskn M -oTCNeXuBaHue Harpyakn IM;

- NopaspXKka reHepauun $3

PucyHok 30 — Tpu cTpaternn paboTbl U pe3ynsTupytowme peskMbl pabotel CH33 npodeccuoHansHon 33C
Ha 6a3e obLLel WKHbLI NepeMeHHOoro ToKa
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CpaBHeHMe paccMoTpeHHbIX Tpex cTpaTterii pabotel 33C Ha npuMepe, NnpuBeaeHHoM B 8.1, no3sonseT
3aKN04YUTb, YTO cTpaTernst paboTbl 3 UMeeT 3Ha4YMTeNbHbIe NPeUMYyLLECTBa B CTUMYNUPOBaHUKA NoTpebneHns
3Hepruu, reHepupyeMoin G, CHUKEHWUN 3aBUCUMOCTM Harpy3kn 3apaga M OT aNeKTpUYEecKon ceTu U yBenu-
YeHWW NPoOOKUTENBLHOCTM paspaga CH33. [JononHutensHble pe3ynstatel TPeThel cTpaterun npuseneHsbi
B Tabnuue 3.

Tabnuya 3 — PasgeneHune pexumos paboTel CH33 no BpemeHu ans npodeccuoHansHon 33C Ha ocHoBe obLuen
LWKWHBI NEPEMEHHOMO TOKa

PeximMel Mepeknw4arenu Lenn

Ap6utpax ueH BU Bpemsa (20:00 ~ 6:00) AkkymynuposaHue aHepruu B CH33
No HU3KOW LieHe

OtcnexueaHve akeu- | [Nopoepxadve ©3-re- | OKkBUMBaNeHTHas Harpyska | 3apsagka ansa akkymynvpoBaHusl M3-
BareHTHOWM Harpysku Hepauuu oTpuuaTtensHa BbITo4YHON D3-3HEprum

OTtcnexuBaHue Ha- | OkBuBaneHTHas Harpy3ka | Paspagka ond cHuxeHua notpebne-
rpy3km 3apaga OM nonoxuTensHa HWSA OT 3MEeKTPOCeTH

9 PekomeHpgauum no pexunmam pabotbl CHI3,
B cocTtaBe rubpugHbix 33C-®3-CH33

Pexxum pabotel CH33 Ha koHkpeTHon 33C BO MHOMOM 3aBUCKT OT aHeproeMkocT CH33 no cpaBHEHM
¢ Harpy3skoi 3apsga 9M. C SKOHOMWYECKON TOYKM 3pEHWS, OCHOBHBIM PEXMMOM paboThl sBnseTcs apbuTtpax
ueH BW. Ecnu yctaHoBneHHan aHeproemkocTe CH33 oTHOCUTENbHO HEBENWKA, TO OHa NOAXOAMWT Ans paboTsbl
B pexumMe (popMUpOBaHUs NPodUna MOLHOCTU, HaNPUMEpP CrMaXXUBaHUA MOLLHOCTK reHepauum @3 u cpesa-
HWUS MUKOB NOTpebrneHus MolwHocTy Ans 3apsga OM. [JocTtatouHo Gonblias yCTaHOBNEHHAA 3HEProeMKOCTh
CH33 noszeonset 33C paboTaTe B pexume OTCNEXUBAHUS HArpy3ku U y4acTBOBATb B HEKOTOPbLIX AOMOMHU-
TeNbHbIX YCryrax, Takux Kak pearupoBaHWe Ha cnpoc.

C pocTtom pacnpocTtpaHeHHocT M oxunpaertcsi, 4To Kak 6biToBble 33C, paboTalolme He3aBUcMMo, Tak
1 npoceccuoHanbHble 33C, KOTOPbIE MMEKT B3aMMOAENCTBUS C APYTMMW XO3SACTBYOLWMMK cybbekTamu, fo-
CTUTHYT 3HaYMTENbHOMO pa3enTua B BygyuiemM. Kak nokasaHo B HacTosILeM CTaHAapTe, eAUHCTBEHHBIN PEXUM
pabotel CH33 He MOXeT B MOMHOW Mepe obecneuynTs MakcumarnbHbele npeuMyllectea 33C. TunuuHeld pa-
Bounin unkn CH33 gonxeH npeactaenaTb coB0M KOMOMHALMKD HECKOMNBKUX PeXMMOB paboThl. OnTuMansHoe
coyetaHue pexxumoB pabotel CH33, kak npaBuno, 3aB1MCUT OT CLEHapUeB NPUMEHeHUs, Hanbonee 3Ha4YnMble
M3 KOTOPbLIX NpUBeAeHbl B Tabnvue 4.

Tabnuya 4 — PekomeHayemble pexuMbl pabotel CH33 B paanu4yHeix cueHapusx yctaHoBkn 33C-03-CH33

ApbuTpax DIcnekuBays CpesaHue CrnaxusaHne | BcnomoraTenobHas
Tun 33C paalp 3KBMBANEHTHOW P

eH no BA NUKOB MOLLHOCTI cnyra
o Harpyaku = rE

BeitoBag 33C ¢ BbicOKOW [fonen # + #
MoLHOCTM CH33 no cpaBHEHWIO C
Harpyskou 3apsga 3M v MOLWHOCTBIO,
reHepupyemon ¢3

BeitoBas 33C ¢ HM3KOW Aonen MoLl- + + +
HocTu CH33 no cpaBHeHUWIO C Harpys-
Kol 3apsaga 3M 1 MOLLHOCTLIO, reHe-
pupyemon ©3

[MpodeccuoHansHele 33C ¢ BLICOKOW + + + +
ponen mowHoctn CHO3 no cpasHe-
HUWIO C Harpyskon 3apsga 3M n mow-
HOCTEIO, reHepupyemon 3

MpodeccuoHansHele 33C ¢ HW3KOW + +
gonen mowHoctn CHO3 no cpasHe-
HWIO C Harpyskou 3apsga 3M u moll-
HOCTLI0, reHepupyemon ®3
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BbiToBble 33C, Kak NnpaBuno, OPpUEHTUPOBAaHbLI Ha 06bIYHbIX Nonb3oBaTenen 3M. [ina 33C Takoro Tvna
COKpalleHne BpeMeHW 3apsaaKkn O3Ha4aeT, YTO OHW MOryT o6CcnyxuBaTe Honbluee KONMYEeCcTBO NoNb3oBaTenen
OOHOBPEMEHHO, nony4yaTte Gonblyo NpuUbeinb W NMOBLIWATE KOMGOPT Nonb3oBaTtenein. Takum obpasom, Ha
BbiToBOM 33C TepMuHanbl BbICTPOK 3apAOKM ABNAKTCS OCHOBHLIM CpeacTBOM 3apanku. Apbutpax ueH B —
3TO OCHOBHOW pexuM paboTel CH33 Ha GbiToBOW CTaHUMM DbICTPON 3apsaaku. [pyrue BapMaHThbl PEXUMOB pa-
60Tbl, HANPUMEpP OTCNEXWBAHWE 3KBMBANEHTHOW Harpy3k1, CrnaXKMBaHMe MOLLHOCTM W COKPaLLEeHUE MUKOBbIX
3Ha4YeHWI, B 3HAYUTENBbHOW CTENEHW 3aBUCHT OT YCTAHOBMNEHHOW aHeproemkoctn CH33.

[na npoceccroHanbHbix O3C cyllecTByeT ABa OCHOBHbLIX nogTuna. OguH Tun — npodeccroHanbHbie
33C, ocHalueHHble cuctemamu BeicTpoi 3apsaaki Ans obecnevyeHUss KpaTKOCPOUHLIX NOTpeBHOCTER NoMnb3o-
Bpatenen 3M B 3apsaake, HanpyUMep Tex, KOTOpble NOCTPOEHE! PALOM C TOPrOBLIMU LleHTpamu (npumep B 7.1
HacTofdALwero cTaHgapTte). B Takoro poga 93C CH33 nmeet Haubonee rubkyo KOMBUMHALMIO pexXUMOoB paboThl.
OTcnexnBaHMe 3KBMBANEHTHON Harpysku, apbutpax ueH BW, cpesaHvne nWKoB 1 pearMpoBaHue Ha cnpoc —
BCE 9TO MAearlbHO MOOXOOWT ANA 3TOro npumeHeHus. Opyroi Tun — npodeccuoHansHble 33C, ocHalleH-
Hbl€ TONBKO 0ObIYHBIMW/ MEeaNeHHBIMW 3apAaaHbIMKM YCTPOMCTBAMW, NOCKOMNbBKY Y KITMEHTOB, Kak NpaBuno, ecTb
LOCTaTo4YHO BpemeHwu, YyTobbl aoxaatbes 3apsaga ceoux M (npumep B 8.1 HacTosAwero ctaHgapTa). Takue
npoceccuoHanbHele 33C, Kak NpaBuo, pacnonoXeHsl psgoM ¢ UHCTUTYTCKMMU ropogkamu, oducamu, a
CH33 uacto pabotatoT B pexumax apbutpaxa ueH B Ha ycnyry 3apsaki U oTCnexnBaHusi 3KBUBanNeHTHOM
Harpysku.

MpuBeAeHHbIe pekoMeHaaUnn ABMAITCH NUWb 06LMM pe3ynsTaTtoM PacCMOTPEHWA PEeXMMOB paboThl
B Kak4OM cueHapun. Ha npaktuke cutyaums MoOXeT BbiTb MHOW, NOCKOMbKY Ha HEe MOTYT NOBMUSATL MECTHbIE
npaeuna unmn ypoBHW Harpysku.
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MpunoxeHue A
(cnpaBo4Hoe)

rOCT P 58092.2.200—2023

Mpumepbl pabounx unknoe CH33, pacnonoXxeHHbIXx Ha A3C-PI3-CHII

A.1 Obwme nonoxeHusn

PexomeHgyeMbie paboyve unknel CH33 B npoektax 33C-03-CH33 npmeeaeHsl B Tabnvuax A.1, A.2 n A.3. lNo-
NOXUTENLHOE 3HaYeHWe o3HauvaeT, yTo CH33 HaxoouTca B peXuMe pas3psakud, a oTpuuaTensHoe 3HAYeHWe 03HaYaeT,
yto CH33 HaxoguTcs B pexkvMme 3apagku. B tabnuue A.1 uHTepBan BbIBOpKM JaHHbIX cOCTaBnseT 5 MUH, a UCXoAHoe
3Ha4YeHe MOLLHOCTW NpuHUMaeTtca paeHbiM 500 kBt'). B tabnuue A.2 uHTepsan BbIGOPKM JaHHbLIX COCTABNAET 1 MUH,
a MCXOOHOE 3Ha4YeHMe MOLHOCTY NMpuHUMaeTca paBHeiM 75 kBT. B Tabnuue A.3 nHTepean BuliBOPKM AaHHbLIX COCTaBnaeT

5 MUH, a MCXOOHOE 3HaYeHne MOLLHOCTM NpUHUMaeTca pasHbim 10 MBT.

A.2 MpoekT 6biTOBOM I3C-PI-CHII Ha 6aze obLel LWNHEI MOCTOSIHHOIO TOKa

Tabnuuya A1 — MowHocTb 3apsga-paspaga CH33 owitoot 33C Ha Base obLen WKHLI NOCTOAHHOMO ToKa (MOL-

HOCTb HOPMWPOBAHA Ha equHULLY)

Bpems MOLgTi:CTb, Bpems Mou;f.cm, Bpems MOL(L)U;O.CTI:, Bpems Mou;f.crb, Bpems MOLI(.)I!L(‘J“CTI:,
0:00 -0,500 0 2:00 0,000 0 4:00 0,000 0 6:00 0,0000 8:00 0,047 6
0:05 -0,5000 2:05 0,000 0 4:05 0,000 0 6:05 0,0000 8:.05 0,050 4
0:10 -0,500 0 2:10 0,000 0 4:10 0,000 0 6:10 0,0000 8:10 0,064 2
0:15 -0,500 0 215 0,000 0 4:15 0,000 0 6:15 0,0000 8:15 0,082 9
0:20 -0,5000 2:20 0,000 0 4:20 0,000 0 6:20 0,0000 8:20 0,0725
0:25 -0,500 0 2:25 0,000 0 4:25 0,000 0 6:25 0,0000 8:25 0,071 6
0:30 -0,500 0 2:30 0,0557 4:30 0,000 0 6:30 0,0000 8:30 0,0750
0:35 -0,500 0 2:35 0,047 6 4:35 0,000 0 6:35 0,0000 8:35 0,076 5
0:40 -0,5000 2:40 0,044 5 4:40 0,000 0 6:40 0,0000 8:40 0,0757
0:45 -0,026 3 2:45 0,040 2 4:45 0,000 0 6:45 0,0000 8:45 0,0507
0:50 0,0000 2:50 -0,1152 4:50 0,000 0 6:50 0,0000 8:50 0,057 8
0:55 0,0000 2:55 —-0,099 5 4:55 0,000 0 6:55 0,0000 8:55 0,053 2
1:00 0,0000 3:00 0,000 0 5:00 0,000 0 7:00 0,000 0 9:00 0,034 4
1:05 0,0000 3:.05 0,000 0 5:05 0,000 0 7:05 0,0000 9:05 0,058 2
1:10 0,0000 3:10 0,000 0 5:10 0,000 0 7:10 0,0000 9:10 0,060 6
145 0,0000 3:15 0,000 0 5:15 0,000 0 7:15 0,0000 9:15 0,239 4
1:20 0,0000 3:20 0,000 0 5:20 0,000 0 7:20 0,0000 9:20 0,500 0
1:25 0,0000 3:25 0,000 0 525 0,000 0 7:25 0,000 0 9:25 0,500 0
1:30 0,0000 3:30 0,000 0 5:30 0,000 0 7:30 0,0000 9:30 0,500 0
1:35 0,0000 3:35 0,000 0 5:35 0,000 0 7:35 0,0000 9:35 0,500 0
1:40 0,0000 3:40 0,000 0 5:40 0,000 0 7:40 0,0000 9:40 0,500 0
1:45 0,0000 3:45 0,000 0 5:45 0,000 0 7:45 0,0000 9:45 0,500 0
1:50 0,0000 3:50 0,000 0 5:50 0,000 0 7:50 0,0000 9:50 0,500 0
1:55 0,0000 3:565 0,000 0 5:55 0,000 0 7:55 0,0000 9:55 0,429 6

1) UcxodHoe 3HaueHue MolHocmu npusedeHo Ons OueHKU 3HaYumMocmu npoekma. B mabnuyax dna ydobcmea
3HaYeHUs1 MOLUHOCMel HOPMUPOBAHBI Ha MY 8ELIHUHY.
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OkoHYaHue mabnuubi A.1

Bpems Mou;i;).cm, Bpems Mo:.g.Heo.CTb, Bpems MOLI;II-IEC!CTI:, Bpems MOIJ;I.ieO.CTb, Bpems Mou;rieo.cm,
10:00 0,394 6 12:50 -0,098 6 15:40 -0,2428 18:30 0,269 2 21:20 0,0000
10:05 0,5000 12:55 -0,097 6 15:45 -0,3137 18:35 0,270 6 21:25 0,000 0
10:10 0,5000 13:00 -0,1317 15:50 -0,2718 18:40 0,2797 21:30 0,0000
10:15 0,500 0 13:05 -0,124 4 15:55 -0,287 0 18:45 0,187 5 21:35 0,0000
10:20 0,229 6 13:10 -0,068 2 16:00 -0,122 6 18:50 0,108 5 21:40 0,0000
10:25 0,0000 13:15 -0,0799 16:05 -0,083 3 18:55 0,108 4 21:45 0,0000
10:30 0,000 0 13:20 -0,044 3 16:10 -0,021 3 19:00 0,266 2 21:50 0,000 0
10:35 0,0000 13:25 -0,042 9 16:15 0,0616 19:05 0,273 6 21:55 0,057 0
10:40 0,000 0 13:30 -0,116 3 16:20 0,033 3 19:10 0,279 8 22:00 -0,1294
10:45 0,0000 13:35 -0,1151 16:25 0,0427 19:15 0,282 2 22:05 -0,095 3
10:50 0,000 0 13:40 -0,1130 16:30 0,055 1 19:20 0,294 9 22:10 -0,0359
10:55 0,0000 13:45 -0,163 6 16:35 0,060 2 19:25 0,2359 22:15 0,043 5
11:00 -0,132 8 13:50 0,028 2 16:40 0,055 8 19:30 0,192 5 22:20 0,014 1
11:05 -0,124 8 13:55 -0,0497 16:45 —-0,094 9 19:35 0,190 3 22:25 0,021 8
11:10 -0,1200 14:00 -0,274 1 16:50 -0,0420 19:40 0,188 1 22:30 0,034 1
11:15 -0,100 9 14:05 0,051 2 16:55 -0,0390 19:45 0,187 5 22:35 0,0400
11:20 -0,204 3 14:10 01427 17:00 -0,095 4 19:50 0,184 8 22:40 0,042 9
11:25 -0,197 1 14:15 0,129 8 17:05 -0,017 9 19:55 0,224 7 22:45 —-0,099 2
11:30 -0,2133 14:20 0,152 4 17:10 -0,153 3 20:00 0,199 6 22:50 -0,060 4
11:35 -0,217 1 14:25 0,122 2 17:15 -0,0657 20:05 0,167 9 22:55 -0,059 3
11:40 -0,314 8 14:30 0,141 4 17:20 -0,097 4 20:10 0,154 3 23:00 -0,158 4
11:45 -0,3120 14:35 0,160 7 17:25 -0,088 9 20:15 0,152 8 23:05 -0,154 9
11:50 -0,3179 14:40 0,150 5 17:30 -0,0756 20:20 0,062 8 23:10 -0,244 9
11:55 -0,286 7 14:45 0,192 3 1785 —-0,069 1 20:25 0,064 6 23:15 -0,244 9
12:00 -0,163 3 14:50 —-0,240 1 17:40 —-0,066 5 20:30 0,061 0 23:20 -0,2295
12:05 -0,1210 14:55 -0,2406 17:45 -0,123 2 20:35 0,060 3 2325 -0,2306
12:10 -0,0617 15:00 -0,247 4 17:50 -0,1215 20:40 0,104 4 23:30 -0,305 8
12:15 0,0126 15:05 -0,256 6 17:55 -0,1195 20:45 0,090 7 23:35 -0,3857
12:20 -0,0353 15:10 0,264 2 18:00 0,2250 20:50 0,099 8 23:40 -0,419 2
12:25 —-0,040 4 15:15 -0,266 7 18:05 0,262 9 20:55 0,090 7 23:45 -0,298 2
12:30 -0,020 1 15:20 -0,246 3 18:10 0,257 1 21:00 0,000 0 23:50 -0,177 2
12:35 -0,003 6 15:25 -0,1729 18:15 0,265 8 21:05 0,004 2 23:55 -0,1187
12:40 -0,0030 16:30 -0,203 9 18:20 0,256 6 21:10 0,000 0

12:45 -0,143 6 15:35 -0,264 0 18:25 0,263 1 21:15 0,000 0

28

GostExpert.ru
https://GostExpert.ru/gost/gost-58092.2.200-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67305
https://gostexpert.ru/gost/gost-58092.2.200-2023?utm_source=pdf&utm_medium=67305&utm_term=page

rOCT P 58092.2.200—2023

A.3 MNpoekT 6biToBOK I3C-PI-CHII Ha Gaze obLel WNHLI NepeMeHHOro Toka

Tabnuya A2 — MowHocTe 3apsga-paspsga CHI3 6eitoro 33C Ha 6ase obleit WKHBI NepeMeHHoro Toka (MoL-

HOCTb HOPMUPOBAaHA Ha efMHULLY)

GostExpert.ru
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Bpems MOL;H:cm, Bpems Mou;f.cm, Bpems Mo%ﬁgcm, Bpems MOIJ.Ol,I.ieD.CTb, Bpems Mou;a.-ﬁcm,
0:00 -0,2000 0:33 -0,2359 1:06 -0,216 7 1:39 -0,199 8 212 -0,206 6
0:01 -0,2013 0:34 -0,217 6 1:07 -0,224 7 1:40 -0,1997 2113 —-0,206 6
0:02 -0,198 4 0:35 —-0,204 5 1:08 -0,223 4 1:41 -0,199 8 2:14 -0,198 5
0:03 -0,2017 0:36 —-0,187 3 1:09 -0,2154 1:42 —-0,198 4 2:15 -0,198 5
0:04 -0,124 6 0:37 -0,174 1 1:10 -0.214 0 1:43 -0,198 4 2:16 -0,198 5
0:05 -0,002 9 0:38 -0,172 8 1:11 -0,2207 1:44 -0,198 3 217 -0,197 4
0:06 0,079 0 0:39 -0,1715 1:12 -0,218 0 1:45 —-0,198 4 2:18 —-0,197 4
0:07 0,134 6 0:40 -0,170 4 1:13 -0,216 7 1:46 -0,198 4 2:19 -0,197 4
0:08 —0,525 3 0:41 -0,169 2 1:14 -0,210 1 1:47 —0,206 4 2:20 -0,197 3
0:09 -0,488 4 0:42 -0,167 8 1:15 -0,208 8 1:48 -0,1997 2:21 —-0,196 6
0:10 —0,4627 0:43 -0,166 5 1:16 —0,207 5 1:49 —0,206 4 2:22 —-0,196 4
0:11 -0,4354 0:44 -0,1656 117 -0,2023 1:50 —0,206 4 2:23 -0,196 2
0:12 -0,413 0 0:45 -0,164 9 1:18 -0,2009 1:51 -0,177 1 2:24 -0,1959
0:13 -0,404 0 0:46 —-0,164 1 1:19 -0,1997 1:52 —0,206 4 225 -0,1956
0:14 -0,4180 0:47 -0,169 9 1:20 -0,198 3 1:53 -0,201 1 2:26 -0,195 3
0:15 -0,402 0 0:48 -0,169 2 1:24 -0,197 0 1:54 -0,201 1 227 -0,189 7
0:16 -0,391 4 0:49 -0,168 5 1:22 -0,197 5 1:565 -0,2011 2:28 -0,189 4
0:17 -0,3820 0:50 -0,162 4 1:23 -0,197 4 1:56 -0,201 2 2:29 -0,202 4
0:18 -0,373 9 0:51 -0,169 1 1:24 -0,197 4 1:57 -0,201 3 2:30 -0,202 1
0:19 -0,365 3 0:52 -0,242 5 1:25 -0,197 4 1:58 -0,197 4 2:31 -0,201 9
0:20 —-0,358 8 0:53 -0,241 3 1:26 —0,205 3 1:59 -0,197 6 2:32 -0,2017
0:21 -0,3223 0:54 -0,234 7 1:27 -0,2052 2:00 -0,197 6 2:33 -0,201 4
0:22 -0,316 9 0:55 -0,233 4 1:28 -0,198 5 2:01 -0,197 6 2:34 -0,201 2
0:23 -0,3120 0:56 -0,228 1 1:29 -0,198 4 2:02 -0,197 6 2:35 -0,1956
0:24 -0,307 2 0:57 -0,226 8 1:30 -0,206 4 2:03 -0,197 5 2:36 -0,195 4
0:25 -0,302 9 0:58 -0,2256 1:31 —0,206 4 2:04 -0,197 4 2:37 -0,195 2
0:26 —0,297 3 0:59 -0,224 4 1:32 —0,206 4 2:05 -0,197 3 2:38 -0,194 9
0:27 -0,297 5 1:00 -0,223 1 1:33 -0,198 3 2:06 -0,197 3 239 -0,194 8
0:28 -0,2917 1:01 -0,2217 1:34 -0,198 3 2:07 —-0,206 6 2:40 -0,194 6
0:29 -0,286 3 1:02 -0,220 4 1:35 -0,198 3 2:08 -0,198 6 2:41 -0,194 5
0:30 —0,268 1 1:03 -0,2191 1:36 -0,198 3 2:09 —-0,206 6 2:42 —-0,194 3
0:31 -0,2552 1:04 -0,217 9 137 -0,199 8 2:10 0,206 6 2:43 -0,194 1
0:32 -0,248 9 1:.05 -0,218 0 1:38 -0,199 8 214 -0,206 6 2:44 -0,193 9
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lpodomxeHue mabnuysl A.2

Bpems Mou;i;).cm, Bpems Mo:.g.Heo.CTb, Bpems MOLI;II-IEC!CTI:, Bpems MOIJ;I.ieO.CTb, Bpems Mou;rieo.cm,
2:45 -0,1936 3:20 —-0,2000 3:55 -0,2010 4:30 -0,1953 5:05 -0,197 7
2:46 -0,186 6 3:21 -0,2000 3:56 -0,2010 4:31 -0,1954 5:06 -0,197 8
2:47 -0,190 3 3:22 -0,200 1 3:57 -0,200 9 4:32 -0,200 6 5:.07 -0,203 2
2:48 -0,203 4 3:23 -0,200 2 3:58 -0,200 9 4:33 —-0,200 6 5:08 -0,203 4
2:49 -0,203 3 3:24 -0,1950 3:59 -0,2010 4:34 -0,2007 5:09 -0,203 4
2:50 -0,2097 3:25 -0,2017 4:00 -0,2016 4:35 —-0,200 8 5:10 -0,203 5
2:51 -0,209 4 3:26 -0,201 8 4:01 -0,2017 4:36 -0,200 9 5:11 -0,2035
2:52 -0,209 2 3:27 -0,201 8 4:02 -0,195 2 4:37 -0,201 1 5:12 -0,203 6
2:53 -0,208 9 3:28 -0,201 8 4:03 -0,203 2 4:38 -0,2011 5:13 -0,2037
2:54 -0,208 6 3:29 -0,201 8 4:04 -0,203 1 4:39 -0,2011 5:14 -0,203 9
2:55 -0,208 4 3:30 -0,2017 4:05 -0,203 1 4:40 -0,2010 515 -0,204 0
2:56 -0,208 0 331 -0,2016 4:06 -0,203 0 4:41 -0,1955 5:16 —-0,204 4
2:57 -0,207 6 3:32 -0,2015 4:07 -0,202 9 4:42 -0,202 1 517 -0,204 7
2:58 —0,207 2 3:33 -0,2015 4:08 -0,202 9 4:43 -0,202 1 5:18 -0,198 4
2:59 —0,207 1 3:34 -0,196 1 4:09 -0,203 0 4:44 -0,202 1 5:19 -0,198 7
3:00 -0,198 9 3:35 -0,196 0 4:10 -0,1950 4:45 -0,202 1 5:20 -0,205 8
3:01 -0,198 7 3:36 -0,196 0 4:11 -0,1950 4:46 -0,196 8 5:21 -0,202 2
3:02 -0,198 5 3:37 -0,196 0 4:12 -0,1951 4:47 —-0,196 8 5:22 -0,197 3
3:.03 -0,198 3 3:38 -0,201 3 4:13 -0,2017 4:48 -0,196 8 5:23 -0,193 8
3:.04 -0,204 8 3:39 -0,201 2 4:14 -0,2017 4:49 -0,196 9 5:24 -0,194 2
3:.05 -0,198 0 3:40 -0,201 2 4:15 -0,2017 4:50 -0,202 3 5:25 -0,194 3
3:06 -0,204 5 3:41 -0,201 3 4:16 -0,2018 4:51 -0,202 2 5:26 -0,202 4
3:.07 —-0,204 3 3:42 -0,201 4 4:17 -0,2019 4:52 -0,202 3 5:27 -0,2026
3:.08 —-0,204 1 3:43 -0,196 2 4:18 -0,202 0 4:53 -0,202 5 5:28 -0,2031
3:09 -0,203 8 3:44 -0,202 9 4:19 -0,202 1 4:54 -0,2027 5:29 -0,203 4
3:10 -0,2035 3:45 -0,202 9 4:20 -0,202 2 4:55 -0,2030 5:30 -0,203 8
311 -0,203 3 3:46 -0,202 8 4:21 -0,1955 4:56 -0,203 2 5:31 -0,2009
3:12 -0,2030 3:47 -0,202 8 4:22 -0,203 4 4:57 -0,203 3 5:32 -0,1980
3:13 -0,2027 3:48 -0,202 6 4:23 -0,203 3 4:58 -0,203 4 5:38 -0,1950
3:14 -0,202 6 3:49 -0,2025 4:24 -0,203 2 4:59 -0,197 5 5:34 -0,1919
3:15 -0,202 3 3:50 -0,202 5 4:25 -0,203 2 5:00 -0,197 5 5:35 -0,188 9
3:16 -0,197 9 3:51 -0,195 8 4:26 -0,203 2 5:01 -0,202 8 5:36 -0,185 8
3:17 -0,197 5 3:62 -0,1959 4:27 -0,203 2 5:02 -0,202 9 5:37 0,177 5
3:18 -0,193 4 3:53 -0,195 8 4:28 -0,197 9 5:03 -0,197 6 5:38 -0,1799
3:19 -0,193 3 3:54 -0,1957 4:29 -0,1659 5:04 -0,197 7 5:39 -0,176 6
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MpodomxeHue mabnuusi A.2

rOCT P 58092.2.200—2023
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Bpems MOL;H:CTb, Bpems MOLIcJ;I.ieO.CTb, Bpems Mou;).-ieo.cm, Bpems Mou;ﬁeo.mb, Bpems Mou;a.-:ao.{:Th,
5:40 -0,1733 6:15 —-0,060 3 6:50 0,012 8 7:25 -0,0259 8:00 -0,178 0
5:41 -0,1700 6:16 -0,056 8 6:51 0,007 0 7:26 —-0,028 0 8:01 -0,196 0
5:42 -0,1627 6:17 -0,053 2 6:52 0,008 0 7:27 -0,027 3 8:02 -0,207 4
5:43 -0,159 4 6:18 —-0,0417 6:53 0,009 0 7:28 -0,023 9 8:03 -0,2150
5:44 -0,156 1 6:19 -0,038 1 6:54 0,011 4 7:29 -0,024 5 8:04 -0,2300
5:45 -0,138 3 6:20 —-0,034 6 6:55 —0,006 4 7:30 —-0,023 9 8:05 -0,2411
5:46 -0,1336 6:21 -0,0310 6:56 -0,0053 7:31 -0,032 6 8:06 -0,252 6
5:47 —0,1303 6:22 -0,0165 6:57 0,009 0 7:32 —-0,027 9 8:07 -0,2595
5:48 -0,126 9 6:23 -0,0131 6:58 0,010 0 7:33 -0,038 0 8:08 -0,2706
5:49 -0,123 6 6:24 -0,009 8 6:59 0,010 9 7:34 -0,037 4 8:09 -0,278 0
5:50 -0,1205 6:25 -0,006 6 7:00 0,007 9 7:35 -0,040 8 8:10 -0,289 5
5:51 -0,117 2 6:26 -0,002 9 7:01 0,008 6 7:36 —-0,044 2 8:11 -0,296 2
5:52 -0,1139 6:27 0,001 0 7:02 0,009 9 737 -0,039 6 8:12 -0,306 9
5:53 -0,1107 6:28 0,004 7 7:03 0,006 6 7:38 —0,048 5 8:13 -0,317 6
5:54 -0,126 2 6:29 0,007 1 7:04 0,009 3 7:39 —0,047 8 8:14 -0,316 3
5:55 -0,123 0 6:30 0,007 4 7:05 0,006 2 7:40 -0,0516 8:156 -0,3017
5:56 -0,113 2 6:31 0,007 8 7:06 0,0135 7:41 -0,054 0 8:16 -0,3137
5:57 —0,098 2 6:32 0,0136 7:07 0,010 2 7:42 —-0,057 8 8:17 0,225 1
5:58 -0,095 1 6:33 0,014 0 7:08 0,011 0 7:43 -0,059 0 8:18 0,207 9
5:59 -0,092 0 6:34 0,007 8 7:09 0,007 6 7:44 —-0,058 8 8:19 0,193 4
6:00 -0,084 9 6:35 0,008 2 7:10 -0,010 1 7:45 —-0,054 8 8:20 0,177 6
6:01 -0,0818 6:36 -0,011 4 7:11 —0,006 6 7:46 -0,058 7 8:21 0,139 2
6:02 -0,078 7 6:37 -0,0057 712 —0,007 1 747 —-0,058 9 8:22 0,122 1
6:03 -0,0797 6:38 —-0,0055 7:13 —0,006 2 7:48 -0,074 5 8:23 0,130 3
6:04 -0,076 7 6:39 -0,0055 7:14 —0,009 4 7:49 —-0,086 3 8:24 0,110 2
6:05 -0,073 6 6:40 0,008 0 715 -0,013 8 7:50 -0,098 2 8:25 0,093 1
6:06 -0,070 5 6:41 0,004 5 7:16 -0,017 0 7:51 -0,106 0 8:26 0,053 6
6:07 -0,066 9 6:42 0,004 9 Fold —-0,016 1 7:52 -0,117 5 8:27 0,059 0
6:08 -0,083 6 6:43 0,005 3 7:18 -0,017 9 703 -0,124 9 8:28 0,012 6
6:09 -0,080 2 6:44 0,005 9 7:19 -0,013 1 7:54 -0,1354 8:29 0,0129
6:10 -0,076 8 6:45 0,006 4 7:20 -0,016 3 7:55 -0,144 5 8:30 —-0,006 6
6:11 -0,0737 6:46 0,007 1 7:21 -0,0154 7:56 -0,148 3 8:31 -0,022 3
6:12 —-0,070 4 6:47 0,007 7 7:22 -0,0254 7:57 -0,163 6 8:32 —-0,046 9
6:13 —-0,067 1 6:48 0,008 6 7:23 -0,024 5 7:58 -0,175 3 8:33 -0,0562
6:14 —0,0567 2 6:49 0,006 7 7:24 -0,0250 7:59 -0,182 5 8:34 —-0,0816
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8:35 -0,096 9 9:10 01917 9:45 0,052 2 10:20 0,2155 10:55 0,306 5
8:36 -0,108 2 9:11 0,190 4 9:46 0,041 2 10:21 0,044 6 10:56 0,306 2
8:37 -0,128 9 9:12 0,1450 9:47 0,070 8 10:22 0,028 3 10:57 0,302 8
8:38 -0,1500 9:13 0,130 5 9:48 0,0816 10:23 0,008 1 10:58 0,297 8
8:39 -0,172 4 9:14 0,120 4 9:49 0,0419 10:24 -0,006 6 10:59 0,293 8
8:40 —0,204 1 9:15 0,115 3 9:50 0,032 1 10:25 -0,026 8 11:00 0,269 9
8:41 —-0,245 1 9:16 0,118 1 9:51 0,043 5 10:26 -0,069 9 11:01 0,295 1
8:42 —0,266 4 9:17 0,106 4 9:52 -0,512 8 10:27 —-0,056 5 11:02 0,292 3
8:43 -0,289 8 9:18 0,100 8 9:53 -0,506 5 10:28 0,001 6 11:03 0,270 5
8:44 -0,301 2 9:19 0,095 1 9:54 —-0,496 1 10:29 -0,018 4 11:04 -0,056 7
8:45 0,216 7 9:20 0,088 6 9:55 -0,505 6 10:30 -0,244 4 11:05 -0,068 7
8:46 0,194 5 9:21 0,074 2 9:56 -0,513 9 10:31 -0,3397 11:06 —-0,066 8
8:47 0,177 2 9:22 0,0796 9:57 -0,5259 10:32 -0,3395 11:07 -0,067 2
8:48 0,164 4 9:23 0,078 7 9:58 0,223 1 10:33 -0,521 1 11:08 0,048 7
8:49 0,151 4 9:24 0,081 6 9:59 0,223 1 10:34 -0,2851 11:09 0,222 1
8:50 0,133 1 9:25 0,081 4 10:00 0,400 9 10:35 0,285 5 11:10 0,200 5
8:51 0,1197 9:26 0,073 4 10:01 0,214 3 10:36 0,287 0 11:1 0,213 4
8:52 0,107 0 9:27 0,062 8 10:02 0,208 2 10:37 0,265 8 11:12 0,208 4
8:53 0,1122 9:28 0,068 4 10:03 0,207 4 10:38 0,062 0 11:13 0,1755
8:54 0,084 8 9:29 0,066 7 10:04 0,2390 10:39 0,128 7 11:14 0,232 9
8:55 0,064 9 9:30 0,058 3 10:05 0,217 4 10:40 0,026 0 11:15 0,255 7
8:56 0,051 6 9:31 0,047 1 10:06 0,2129 10:41 0,0100 11:16 0,027 7
8:57 0,038 8 9:32 0,045 2 10:07 0,195 8 10:42 -0,0100 11:17 0,265 3
8:58 0,024 5 9:33 0,037 9 10:08 0,171 3 10:43 -0,0153 11:18 0,308 4
8:59 0,003 7 9:34 0,0307 10:09 0,168 1 10:44 -0,022 1 11:19 0,313 2
9:00 -0,0132 9:35 0,036 7 10:10 0,187 2 10:45 0,136 5 11:20 0,293 2
9:01 -0,027 5 9:36 0,0455 10:11 0,218 7 10:46 0,074 5 11:21 0,043 3
9:02 -0,044 5 9:37 -0,5480 10:12 0,426 2 10:47 02777 11:22 0,078 1
9:03 -0,062 8 9:38 0,054 5 10:13 0,2059 10:48 0,256 9 11:23 0,277 5
9:04 -0,074 6 9:39 0,051 5 10:14 0,049 6 10:49 0,279 6 11:24 0,363 3
9:05 —-0,086 4 9:40 0,0780 10:15 0,194 9 10:50 0,288 1 11:25 0,293 1
9:06 0,217 6 9:41 0,078 0 10:16 0,013 2 10:51 0,290 2 11:26 0,426 8
9:07 0,224 1 9:42 0,060 0 10:17 0,024 0 10:52 0,294 8 11:27 0,433 6
9:08 0,2207 9:43 0,048 9 10:18 0,0857 10:53 0,299 0 11:28 0,443 0
9:09 0,203 0 9:44 0,048 5 10:19 0,226 7 10:54 0,297 1 11:29 0,461 6
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11:30 0,465 3 12:05 -0,372 6 12:40 0,177 5 13:15 —0,246 6 13:50 0,014 8
11:31 0,452 0 12:06 -0,337 6 12:41 0,100 7 13:16 -0,2153 13:51 0,112 2
11:32 0,381 0 12:07 -0,074 8 12:42 0,135 4 13:17 -0,206 3 13:52 -0,0413
11:33 0,225 8 12:08 —-0,068 4 12:43 0,193 7 13:18 —-0,198 5 13:53 0,099 1
11:34 0,404 3 12:09 -0,0720 12:44 0,137 5 13:19 -0,189 0 13:54 -0,200 9
11:35 0,2156 12:10 —-0,0932 12:45 -0,0130 13:20 -0,190 0 13:55 0,345 6
11:36 02123 12:11 -0,1155 12:46 0,074 7 13:21 -0,188 2 13:56 0,341 1
1:37 0,492 4 12:12 0,084 7 12:47 0,094 0 13:22 —-0,363 1 13:57 0,3325
11:38 0,504 3 12:13 0,282 2 12:48 0,049 7 13:23 -0,4130 13:58 0,331 1
11:39 0,268 6 12:14 0,284 2 12:49 0,256 8 13:24 -0,4217 13:59 0,208 5
11:40 0,270 5 12:15 0,124 7 12:50 0,293 2 13:25 -0,409 4 14:00 0,156 1
11:41 -0,488 5 12:16 0,307 9 12:51 0,282 0 13:26 -0,4107 14:01 01817
11:42 —-0,490 2 12:17 0,300 7 12:52 0,288 6 13:27 -0,4159 14:02 0,156 7
11:43 —0,468 2 12:18 0,252 2 12:53 0,297 3 13:28 -0,416 6 14:03 0,132 0
11:44 —0,464 2 12:19 —-0,024 7 12:54 0,304 5 13:29 -0,418 9 14:04 0,137 1
11:45 —0,456 6 12:20 -0,032 8 12:55 0,307 9 13:30 -0,423 6 14.05 0,148 6
11:46 -0,456 9 12:21 -0,019 3 12:56 0,320 4 13:31 -0,424 3 14:06 0,158 3
11:47 —0,447 4 12:22 0,150 0 12:57 0,336 9 13:32 0,249 5 14.07 0,163 8
11:48 -0,435 2 12:23 0,254 3 12:58 0,074 6 13:33 0,2419 14:08 01727
11:49 -0,4290 12:24 0,252 1 12:59 0,070 5 13:34 0,2297 14.09 0,183 6
11:50 -0,4170 12:25 0,244 8 13:00 0,055 3 13:35 0,214 2 14:10 0,195 8
11:51 -0,1258 12:26 0,237 9 13:01 0,027 9 13:36 0,200 9 14:11 0,100 1
11:52 -0,077 2 12:27 0,225 9 13:02 -0,022 1 13:37 0,199 0 14:12 0,109 8
11:53 -0,057 9 12:28 0,192 6 13:03 -0,133 1 13:38 0,190 0 14:13 0,036 2
11:54 —0,052 4 12:29 0,158 9 13:04 -0,190 8 13:39 0,175 9 14:14 0,061 3
11:55 -0,0511 12:30 0,137 3 13:05 -0,397 8 13:40 0,164 0 14:15 —-0,008 2
11:56 -0,347 0 12:31 0,127 2 13:06 -0,324 9 13:41 0,171 4 14:16 01770
11:57 -0,1067 12:32 0,043 4 13:07 -0,3007 13:42 0,171 2 14:17 0,113 9
11:58 -0,924 3 12:33 0,1190 13:08 -0,387 0 13:43 0,163 7 14:18 0,118 8
11:59 -0,397 4 12:34 0,104 9 13:09 —0,456 4 13:44 0,165 3 14:19 0,138 6
12:00 -0,180 6 12:35 01117 13:10 -0,396 1 13:45 0,158 5 14:20 0,039 9
12:01 -0,155 5 12:36 0,100 1 1311 -0,231 1 13:46 0,161 3 14:21 0,046 6
12:.02 -0,376 2 12:37 0,1357 13:12 -0,226 2 13:47 0,165 8 14.:22 0,050 4
12:.03 -0,3918 12:38 0,149 7 13:13 -0,218 6 13:48 0,1759 14:23 0,0537
12:04 -0,370 1 12:39 0,165 1 13:14 -0,2333 13:49 0,181 4 14:24 -0,153 6
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14:25 -0,204 8 15:00 0,011 1 15:35 -0,226 9 16:10 -0,2558 16:45 -0,028 3
14:26 -0,206 8 15:01 0,015 4 15:36 -0,210 2 16:11 -0,263 4 16:46 -0,0192
14:27 -0,350 9 15:02 0,017 7 15:37 -0,204 7 16:12 -0,2751 16:47 -0,036 7
14:28 -0,3230 16:03 0,022 8 15:38 -0,1818 16:13 -0,280 6 16:48 -0,034 4
14:29 -0,197 3 15:04 0,028 7 15:39 -0,1721 16:14 -0,293 4 16:49 -0,088 1
14:30 -0,2027 16:05 0,061 2 15:40 -0,162 6 16:15 -0,3102 16:50 -0,128 6
14:31 -0,2006 15:06 0,076 9 15:41 -0,153 3 16:16 0,3151 16:51 -0,1597
14:32 -0,226 5 16:07 0,074 1 15:42 -0,144 1 16:17 0,301 4 16:52 -0,1321
14:33 -0,261 2 15:08 0,0829 15:43 -0,160 3 16:18 0,2718 16:53 -0,1391
14:34 -0,286 7 15:09 0,105 1 15:44 -0,156 5 16:19 0,261 8 16:54 -0,129 8
14:35 -0,274 8 15:10 0,104 8 15:45 -0,151 3 16:20 0,239 3 16:55 -0,127 1
14:36 -0,242 1 15:11 0,1107 15:46 -0,147 3 16:21 0,234 6 16:56 -0,132 4
14:37 -0,209 4 15:12 0,114 3 15:47 -0,1527 16:22 0,220 8 16:57 -0,141 4
14:38 —-0,068 3 16:13 0,123 3 15:48 -0,150 4 16:23 0,211 8 16:58 -0,160 9
14:39 —0,065 2 15:14 0,136 6 15:49 -0,167 7 16:24 0,217 4 16:59 -0,1709
14:40 -0,049 8 156:156 0,146 0 15:50 -0,165 5 16:25 0,208 0 17:00 -0,1809
14:41 -0,040 2 15:16 0,1650 15:51 -0,166 9 16:26 0,194 5 17:01 -0,1815
14:42 —-0,030 4 16:17 0,174 3 15:52 —-0,168 4 16:27 0,193 0 17:02 -0,1918
14:43 -0,027 1 15:18 0,1751 15:63 -0,164 6 16:28 0,198 2 17:03 -0,2099
14:44 -0,022 3 15:19 0,188 7 15:54 -0,166 6 16:29 0,188 8 17:04 -0,2201
14:45 -0,014 8 15:20 0,179 8 15:55 -0,164 7 16:30 0,180 8 17:05 -0,2209
14:46 -0,008 3 15:21 0,190 0 15:56 -0,162 8 16:31 0,166 2 17:06 -0,2314
14:47 —-0,003 1 16:22 0,203 9 15:57 -0,160 8 16:32 0,1355 17:07 -0,237 9
14:48 0,006 0 15:23 0,2097 15:58 -0,158 9 16:33 0,1259 17:08 0,424 0
14:49 0,008 8 15:24 0,2115 15:59 -0,166 1 16:34 0,112 5 17:09 0,417 8
14:50 0,016 3 15:25 02213 16:00 -0,173 5 16:35 0,103 1 17:10 04117
14:51 0,033 7 15:26 0,240 4 16:01 -0,176 8 16:36 0,068 6 17:11 0,413 6
14:52 0,021 5 16:27 0,254 3 16:02 -0,190 3 16:37 0,058 1 17:12 0,403 5
14:53 0,025 5 15:28 0,268 1 16:03 -0,2102 16:38 0,064 9 17:13 0,400 7
14:54 0,025 9 15:29 -0,006 4 16:04 -0,218 0 16:39 0,035 1 17:14 0,391 1
14:55 0,025 2 15:30 0,002 9 16:05 -0,229 9 16:40 0,0186 17:15 0,382 0
14:56 0,024 4 15:31 0,016 4 16:06 -0,2217 16:41 0,000 9 17:16 0,369 2
14:57 0,032 8 16:32 -0,2596 16:07 -0,233 2 16:42 -0,020 8 17:17 0,364 3
14:58 0,029 4 15:33 -0,250 3 16:08 -0,2406 16:43 -0,006 4 17:18 0,363 7
14:59 0,0120 16:34 -0,236 8 16:09 -0,244 3 16:44 0,041 3 17:19 0,354 3

34

GostExpert.ru
https://GostExpert.ru/gost/gost-58092.2.200-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67305
https://gostexpert.ru/gost/gost-58092.2.200-2023?utm_source=pdf&utm_medium=67305&utm_term=page

MpodomxeHue mabnuusi A.2

rOCT P 58092.2.200—2023

GostExpert.ru

https://GostExpert.ru/gost/gost-58092.2.200-2023

Bpems MOL;H:CTb, Bpems MOLIcJ;I.ieO.CTb, Bpems Mou;).-ieo.cm, Bpems Mou;ﬁeo.mb, Bpems Mou;a.-:ao.{:Th,
17:20 0,3417 17:55 0,585 4 18:30 -0,4893 19:05 0,663 8 19:40 0,283 6
17:21 0,3315 17:56 0,562 7 18:31 -0,497 3 19:06 0,644 7 19:41 -0,2750
17:22 0,322 0 17:57 0,522 7 18:32 -0,513 6 19:07 0,620 5 19:42 -0,2750
17:23 0,3125 17:58 0,399 0 18:33 —-0,5196 19:08 0,604 4 19:43 0,452 9
17:24 0,307 3 17:59 0,423 2 18:34 -0,5296 19:09 -0,134 4 19:44 0,454 3
17:25 0,298 4 18:00 0,342 3 18:35 -0,56450 19:10 -0,148 7 19:45 0,462 3
17:26 0,293 6 18:01 —-0,021 4 18:36 -0,5525 19:11 0,3890 19:46 0,464 9
17:27 0,284 7 18:02 -0,018 5 18:37 —0,654 5 19:12 0,393 0 19:47 0,462 3
17:28 0,277 1 18:03 -0,1007 18:38 -0,561 8 19:13 0,379 8 19:48 0,463 6
17:29 0,272 1 18:04 -0,0750 18:39 -0,574 7 19:14 0,380 0 19:49 0,463 6
17:30 0,263 2 18:05 -0,142 6 18:40 -0,2384 19:15 0,216 1 19:50 0,463 6
17:31 0,259 8 18:06 -0,122 2 18:41 -0,247 3 19:16 0,212 3 19:51 0,463 6
17:32 0,263 0 18:07 -0,096 5 18:42 -0,261 5 19:17 0,207 1 19:52 0,468 2
17:33 0,262 4 18:08 -0,076 3 18:43 —0,266 5 19:18 0,208 6 19:53 0,466 9
17:34 0,271 5 18:09 -0,1455 18:44 0,325 7 19:19 0,207 3 19:54 0,449 5
17:35 0,276 6 18:10 -0,125 4 18:45 0,309 9 19:20 0,211 3 19:55 0,449 5
17:36 0,267 3 18:11 -0,101 8 18:46 0,295 5 19:21 0.,2059 19:56 0,500 2
17:37 0,270 0 18:12 -0,176 8 18:47 0,280 9 19:22 0,205 9 19:57 0,496 2
17:38 0,285 3 18:13 -0,170 5 18:48 0,264 9 19:23 0,207 3 19:58 0,514 9
17:39 0,3007 18:14 -0,163 1 18:49 0,967 4 19:24 0,207 3 19:59 0,516 2
17:40 0,314 8 18:15 -0,159 2 18:50 0,939 3 19:25 0,1953 20:00 0,505 5
17:41 0,327 7 18:16 -0,151 4 18:51 0,923 4 19:26 0,195 3 20:01 0,501 5
17:42 0,343 1 18:17 -0,2395 18:52 0,9156 19:27 0,208 6 20:02 0,458 1
17:43 0,3720 18:18 -0,2357 18:53 0,942 3 19:28 02113 20:03 0,455 8
17:44 0,3890 18:19 —-0,245 2 18:54 0,926 4 19:29 0,207 3 20:04 0,450 5
17:45 0,407 4 18:20 —0,245 2 18:55 0,915 8 19:30 0,209 9 20:05 0,454 5
17:46 0,421 9 18:21 -0,223 8 18:56 0,899 8 19:31 0,209 9 20:06 0,454 4
17:47 0,444 3 18:22 -0,223 8 18:57 0,867 5 19:32 -0,102 1 20:07 0,454 4
17:48 0,460 2 18:23 -0,467 8 18:58 0,803 3 19:33 -0,264 7 20:08 0,457 1
17:49 0,480 2 18:24 -0,467 8 18:59 0,782 9 19:34 0,283 3 20:09 0,457 1
17:50 0,504 4 18:25 -0,467 8 19:00 0,761 2 19:35 0,288 6 20:10 0,455 8
17:51 0,520 6 18:26 -0,4705 19:01 0,740 9 19:36 0,289 9 20:11 0,458 8
17:52 0,540 4 18:27 —-0,485 2 19:02 0,723 2 19:37 0,285 9 20:12 0,447 2
17:53 0,558 9 18:28 —-0,485 2 19:03 0,703 6 19:38 0,2859 20:13 0,447 2
17:54 0,673 5 18:29 —-0,493 2 19:04 0,682 8 19:39 0,282 1 20:14 0,445 9
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20:15 0,4525 20:50 0,3205 21:25 0,398 6 22:00 0,004 3 22:35 0,340 0

20:16 0,448 5 20:51 0,323 9 21:26 0,393 8 22:01 0,004 3 22:36 -0,3221

20:17 0,452 5 20:52 0,329 2 21:27 0,388 9 22:02 0,004 3 22:37 -0,3015
20:18 0,463 2 20:53 —-0,246 8 21:28 0,384 1 22:03 0,004 3 22:38 -0,5595
20:19 0,467 2 20:54 -0,246 8 21:29 0,3827 22:04 -0,001 0 22:39 -0,538 9
20:20 0,111 2 20:55 —0,246 8 21:30 0,385 3 22:05 —-0,0010 22:40 -0,518 2
20:21 -0,262 1 20:56 -0,246 8 21:31 0,366 7 22:06 —-0,000 8 22:41 -0,497 5
20:22 0,293 9 20:57 -0,242 8 21:32 0,361 3 22:07 0,0150 22:42 -0,484 7
20:23 0,300 5 20:58 -0,242 8 21:33 0,356 0 22:08 0,032 1 22:43 -0,416 1

20:24 0,290 8 20:59 -0,198 8 21:34 0,3613 22:09 0,060 7 22:44 -0,411 4
20:25 0,293 0 21:00 -0,198 8 21:35 0,356 0 22:10 0,0758 22:45 -0,398 8
20:26 0,293 9 21:01 0,466 6 21:36 0,360 0 2211 0,100 4 22:46 -0,456 9
20:27 0,292 1 21:02 0,466 6 21:37 0,276 1 22:12 0,126 2 22:47 -0,448 3
20:28 0,290 2 21:03 0,466 6 21:38 0,089 6 22:13 0,142 7 22:48 —0,427 8
20:29 0,327 0 21:04 0,169 2 21:39 0,092 3 22:14 0,210 1 22:49 -0,4191

20:30 0,356 4 21:05 0,426 6 21:40 0,0056 22:15 0,232 3 22:50 -0,418 4
20:31 0,351 2 21:06 0,444 0 21:41 0,064 3 22:16 0,263 7 22:51 -0,409 7
20:32 0,355 2 21:07 0,434 6 21:42 0,0790 2217 0,284 3 22:52 -0,4009
20:33 0,363 2 21:08 04320 21:43 0,057 6 22:18 0,308 8 22:53 -0,392 2
20:34 0,356 5 21:09 0,448 0 21:44 0,052 3 22:19 0,321 4 22:54 -0,383 5
20:35 -0,187 5 21:10 0,446 6 21:45 0,061 6 22:20 0,340 6 22:55 -0,374 9
20:36 0,371 2 2411 0,4400 21:46 0,065 6 22:21 0,309 3 22:56 -0,366 3
20:37 0,364 5 21:12 0,442 6 21:47 0,049 6 22:22 0,328 7 22:57 -0,357 6
20:38 0,316 5 21:13 0,446 6 21:48 0,053 6 22:23 0,353 4 22:58 -0,343 9
20:39 0,315 2 21:14 0,457 3 21:49 0,0616 22:24 0,374 1 22:59 -0,3353
20:40 0,319 2 21:15 04520 21:50 0,0510 2225 0,394 8 23:00 -0,326 8
20:41 0,311 2 21:16 0,462 6 21:51 0,045 6 22:26 0,406 2 23:01 -0,318 3
20:42 0,308 5 21:17 0,462 6 21:52 0,053 6 22:27 0,433 5 23:02 -0,309 8
20:43 0,309 8 21:18 0,453 3 21:53 0,101 6 22:28 0,454 2 23:03 -0,306 6
20:44 0,301 8 21:19 0,413 3 21:54 0,064 3 22:29 0,4855 23:04 -0,298 0
20:45 0,301 8 21:20 0,405 3 21:55 0,0590 22:30 0,506 1 23:.05 -0,2937
20:46 0,303 2 21:21 0,405 3 21:56 0,007 0 22:31 0,521 4 23:06 -0,3009
20:47 0,303 2 21:22 0,409 3 21:57 0,008 3 22:32 0,546 0 23:.07 —-0,308 1

20:48 0,305 8 21:23 0,408 4 21:58 0,008 3 22:33 0,566 6 23:08 -0,314 7
20:49 0,305 8 21:24 0,403 5 21:59 0,007 0 22:34 0,599 3 23:09 -0,3319
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OkoH4yaHue mabnuub! A.2

rOCT P 58092.2.200—2023

Bpems MOL;H:CTb, Bpems MOLIcJ;I.ieO.CTb, Bpems Mou;).-ieo.cm, Bpems Mou;ﬁeo.mb, Bpems Mou;a.-:ao.{:Th,
23:10 -0,343 9 23:20 0,245 4 23:30 0,135 8 23:40 -0,002 5 23:50 -0,003 9
23:11 0,3455 23:21 0,233 2 23:31 0,156 23:41 0,000 9 23:51 -0,004 0
2312 0,344 3 23:22 0,222 4 23:32 0,093 6 23:42 0,000 5 23:52 -0,003 5
2313 0,333 4 23:23 0,210 3 23:33 0,066 1 23:43 0,005 5 23:53 -0,002 5
23:14 0,322 3 23:24 0,202 1 23:34 0,040 7 23:44 0,005 6 23:54 -0,002 3
23:15 0,316 3 23:25 0,190 0 23:35 0,013 2 23:45 0,0057 23:55 —-0,002 8
23:16 0,303 1 23:26 0,177 9 23:36 0,013 4 23:46 0,009 7 23:56 0,000 4
2317 —0,414 4 23:27 01777 23:37 0,013 9 23:47 0,004 1 23:57 —-0,001 1
23:18 0,269 5 23:28 0,160 2 23:38 0,014 6 23:48 —-0,003 0 23:58 0,002 2
23:19 0,257 5 23:29 0,148 0 23:39 -0,0020 23:49 -0,003 4 23:59 0,0000

A.4 NpoekT npodeccuoHanbHbie A3C-PI-CHII Ha Baze obLLEN WMHLI MOCTOAHHOrO TOKAa

Tabnuuya A.3 — MowHocTb 3apsaga-paspsga CH33 npodeccuoHansHon 93C Ha 6ase obLlen WKHBI NOCTOAHHOMO
TOKa (MOLLHOCTb HOPMUPOBaHA Ha eauHULY)

GostExpert.ru
https://GostExpert.ru/gost/gost-58092.2.200-2023

Bpams MOL:?;O.CTI:, Bpema Mou;f.mb, Bpoma Mou;&eolmb, Bpea MOIJ;I‘ieO.CTb, Bpema Mou;rl-;cw.mb,
0:00 -0,230 1 1:40 -0,242 3 3:20 -0,498 9 5:00 -0,546 9 6:40 -0,334 8
0:05 -0,217 3 1:45 -0,301 1 3:25 -0,5219 5:05 -0,524 0 6:45 -0,346 4
0:10 -0,216 5 1:50 -0,3011 3:30 -0,536 5 5:10 -0,517 1 6:50 -0,358 7
0:15 -0,216 0 1:55 -0,301 1 3:35 —-0,5451 5:15 -0,518 2 6:55 -0,363 9
0:20 -0,2355 2:00 -0,516 8 3:40 -0,564 5 5:20 -0,516 6 7:00 0,125 3
0:25 —-0,258 4 2:05 -0,5121 3:45 —-0,564 5 5:25 -0,518 3 7:05 0,118 4
0:30 -0,273 1 2:10 -0,5120 3:50 —-0,564 5 5:30 -0,517 1 7:10 0,134 1
0:35 -0,2816 2:15 -0,5119 3:55 —-0,564 5 5:35 -0,516 0 7:15 0,166 1
0:40 -0,301 1 2:20 -0,5113 4:00 -0,516 1 5:40 -0,51567 7:20 0,157 5
0:45 -0,301 1 2:25 -0,525 2 4:05 -0,509 5 5:45 -0,514 1 7:25 0,160 1
0:50 -0,301 1 2:30 -0,525 2 4:10 -0,500 8 5:50 -0,544 9 7:30 0,164 3
0:55 -0,301 1 2:35 -0,522 8 4:15 -0,506 5 5:55 -0,5450 7:35 0,165 2
1:00 -0,261 0 2:40 -0,523 0 4:20 -0,5055 6:00 -0,328 6 7:40 0,181 9
1:05 —0,257 3 2:45 —-0,534 6 4:25 —-0,504 8 6:05 -0,3240 7:45 —-0,006 1
1:10 -0,250 8 2:50 -0,546 9 4:30 -0,504 5 6:10 -0,323 8 7:50 -0,0091
1:15 -0,242 2 2:55 -0,552 0 4:35 -0,539 8 6:15 -0,3237 7:55 -0,014 4
1:20 -0,2454 3:00 -0,493 5 4:40 -0,539 1 6:20 -0,323 2 8:00 -0,017 2
1:25 -0,244 6 3:.05 -0,4807 4:45 —-0,538 3 6:25 -0,3370 8:05 —-0,006 9
1:30 -0,243 3 3:10 -0,479 9 4:50 -0,564 5 6:30 -0,3370 8:10 —-0,008 2
1:35 -0,242 6 3:15 -0,479 4 4:55 -0,564 5 6:35 -0,3347 8:15 -0,0152
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lpodomxeHue mabnuysl A.3

Bpema Mouou.-t;crb, Bpems MoLg.H:.cm, Bpems Mou;.H:.t:Tb, Bpems MOL‘L;.HEOICTb, Bpems Mou;.Heo.t:Tb,
8:20 -0,0189 1110 0,462 0 14:00 0,589 5 16:50 -0,227 9 19:40 0,369 6
8:25 -0,062 9 11:15 0,460 8 14:05 0,548 5 16:55 -0,224 3 19:45 0,3713
8:30 —-0,068 5 11:20 0,462 3 14:10 0,630 6 17:00 -0,166 8 19:50 0,339 2
8:35 -0,067 0 11:25 0,439 6 14:15 0,637 2 17:05 -0,098 0 19:55 0,3392
8:40 -0,0755 11:30 0,450 6 14:20 0,673 0 17:10 -0,077 5 20:00 0,360 6
8:45 -0,117 8 11:35 0,458 2 14:25 0,6926 17:15 -0,080 6 20:05 0,364 5
8:50 -0,160 1 11:40 0,450 1 14:30 0,690 8 17:20 -0,0759 20:10 0,371 2
8:55 -0,183 8 11:45 0,462 7 14:35 0,567 8 17:25 -0,080 9 20:15 0,380 1
9:00 0,046 7 11:50 0,359 0 14:40 0,5390 17:30 -0,077 4 20:20 0,376 8
9:05 0,087 3 11:55 0,354 7 14:45 0,561 5 17:35 -0,074 1 20:25 0,377 7
9:10 0,074 8 12:00 0,449 0 14:50 0,508 0 17:40 -0,073 4 20:30 0,379 1
9:15 0,068 2 12:05 0,467 0 14:55 0,5125 17:45 -0,068 4 20:35 0,3797
9:20 0,003 7 12:10 0,505 3 15:00 -0,1817 17:50 -0,1610 20:40 0,3800
9:25 -0,077 8 12:15 0,488 0 15:05 -0,172 8 17:55 -0,1610 20:45 0,318 9
9:30 -0,1307 12:20 04798 15:10 -0,163 5 18:00 0,368 6 20:50 0,3189
9:35 -0,169 6 12:25 0,473 1 15:15 -0,168 5 18:05 0,373 4 20:55 0,318 9
9:40 -0,233 8 12:30 0,4756 15:20 -0,148 5 18:10 0,373 5 21:00 0,073 9
9:45 -0,2427 12:35 0,369 2 15:25 -0,186 8 18:15 0,3737 21:05 0,087 2
9:50 -0,257 8 12:40 0,3850 15:30 -0,172 2 18:20 0,374 2 21:10 0,088 1
9:55 -0,252 8 12:45 0,391 7 15:35 -0,1567 1 18:25 0,359 8 21:15 0,088 6
10:00 0,559 8 12:50 0,3210 15:40 -0,153 8 18:30 0,359 8 21:20 0,068 3
10:05 0,554 3 12:55 0,363 3 15:45 -0,181 8 18:35 0,362 3 21:25 0,044 4
10:10 0,566 7 13:00 04713 15:50 -0,208 9 18:40 0,362 1 21:30 0,029 1
10:15 0,596 3 13:05 0,497 8 15:65 -0,2193 18:45 0,350 0 21:35 0,020 2
10:20 0,574 4 13:10 0,511 1 16:00 -0,1314 18:50 0,337 2 21:40 0,000 0
10:25 0,560 2 13:15 0,607 8 16:05 -0,116 5 18:55 0,331 8 21:45 0,000 0
10:30 0,549 5 13:20 0,500 7 16:10 -0,0919 19:00 0,337 2 21:50 0,0000
10:35 0,546 9 13:25 0,450 8 16:15 -0,062 0 19:05 0,361 1 21:55 0,0000
10:40 0,538 6 13:30 0,456 9 16:20 -0,068 9 19:10 0,368 2 22:00 -0,016 3
10:45 0,355 3 13:35 0,539 8 16:25 -0,061 2 19:15 0,367 1 22:05 0,006 8
10:50 0,339 1 13:40 0,549 4 16:30 -0,052 3 19:20 0,368 7 22:10 0,014 0
10:55 0,328 0 13:45 0,466 2 16:35 -0,046 0 19:25 0,367 0 2215 0,0129
11:00 0,386 2 13:50 0,438 4 16:40 -0,045 4 19:30 0,368 2 22:20 0,014 5
11:05 0,451 9 13:55 0,480 2 16:45 -0,225 8 19:35 0,369 4 22:25 0,012 8
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OkoH4yaHue mabnuus! A.3

rOCT P 58092.2.200—2023

Bpems MOLgHeOCTb, Bpema I\/Iou;Heocm, Bpems MOIJ.OJ,HBOCTI:, Bpema Mou;Heocm, Bpema MOIJ.OJ,HEOCTE:,
22:30 0,014 0 22:50 -0,014 4 23:10 -0,150 6 23:30 -0,207 2 23:50 -0,235 2
22:35 0,015 1 22:55 -0,014 4 23:15 -0,150 1 23:35 -0,2157 23:55 -0,2352
22:40 0,0154 23:00 -0,164 2 23:20 -0,169 6 23:40 -0,2352
22:45 0,017 1 23:.05 -0,151 4 23:25 -0,192 5 23:45 -0,2352
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Mpunoxexnuve OA
(cnpaBo4Hoe)

CeedeHusi 0 COOTBETCTBUM CChINIOYHOTIO MeXayHapogHoro ctaHgaprta
HalyWoHanbHOMY CTaHOapTy

Tabnuuya JA1

Obo3HavYeHne CCbINOYHOro CreneHb ObosHa4veHWe 1 HaMMeHOBaHWe COOTBETCTRYHILLErO HaLMOHaNLHOro
MEXOyHapoAHoro cTaHaapTa COOTBETCTBUA cTaKaapTa
IEC 62933-1 NEQ OCT P 58092.1—2021 «CUCTEMBI HAKONINEHWS 3MEKTPUHECKON 3HEpP-
run (CH33). TepmuHbl 1 onpeaeneHna»

MpumevyaHne — B HacTosAwer Tabnuue Mcnonb3oBaHo cnegylolee ycrnosHoe 0H603HaYeHWe CTeneHW CooT-
BETCTBUS CTAaHOApPTOB!
- NEQ — HeakBMBanNeHTHbIN CTaHAApT.
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Bubnuorpadcun

IEC 60870-5-104, Telecontrol equipment and systems — Part 5-104: Transmission protocols — Network access for
IEC 60870-5-101 using standard transport profiles (Annapatypa 1 cuctemsl TeneynpaeneHus. Yacte 5-104. MNpoTokonbl
nepegayvv gaHHbIX. JOCTyn K CETAM, UCNOMb3YHLWMM cTaHAapTHele npodunu no M3K 60870-5-101)

IEC 61850 (all parts), Communication networks and systems for power utility automation (Cetn n cuctemsbl cBasu gna
aBTOMaTU3aLM1 3HeprocucTem obLLero NonNb30BaHKA)

IEC 61851 (all parts), Electric vehicle conductive charging system (Cuctema npoBogHow 3apagkv anekTpomobunen)

IEC 62933-2-1, Electrical energy storage ((EES) systems — Part 2-1: Unit parameters and testing methods — General
specification (Cuctemsl HakonneHns anekTpuydeckon aHeprin (CH33). YacTte 2-1. lNapameTpbl yCTaHOBOK M METOAbI UC-
nelTaHuii. OBLmne TeXHUYecKe YCnoBums)

IEC TS 62933-3-1, Electrical energy storage (EES) systems — Part 3-1: Planning and performance assessment of electrical
energy storage systems — General specification (Cuctemel HakonneHusa anekTpuyeckon aHeprun (EES). Hacte 3-1. MNpo-
EKTMpOBaHWE U OLleHKa paboynx napamMeTpoB CUCTEM HAKOMMEHWA aNekTpuyeckon aHeprn. O6wme TpeboBaHus)

ISO 15118 (all parts), Road vehicles — Vehicle-to-Grid Communication Interface (TpaHcnopT AopoXxHbIA. VHTepdenic
CBA3M aBTOMOBUNb-3NEKTPUYECKAA CETh)

CHAdeMO 2.0, Brochure, CHAdeMO Association & Protocol, April 2019, available at https://www.chademo.com/wp2016/
wp-content/uploads/2019/06/2019 %20CHAdeMO_Brochure_web_corrected %2025 %20June.pdf

IEEE 1679-2010, Recommended Practice for the Characterization and Evaluation of Emerging Energy Storage Technologies
in Stationary Applications

IEEE 2030.2.1, Guide for Design, Operation, and Maintenance of Battery Energy Storage Systems, both Stationary and
Mobile, and Applications Integrated with Electric Power Systems

IEEE 2030.3, Test Procedures for Electric Energy Storage Equipment and Systems for Electric Power Systems Applications
IEEE 2030.5, IEEE Standard for Smart Energy Profile Application Protocol

PNNL-22010 Rev 2/SAN 2016-3078 R (April 2016), Protocol for Uniformly Measuring and Expressing the Performance of
Energy Storage Systems

Melissa L. EV Project — Solar Assisted Charging Demo, 2014 U.S. DOE Hydrogen Program and Vehicle Technologies
Program Annual Merit Review and Peer Evaluation Meeting, 16-20 June 2014

Charles C. C. et al. Control Strategies for Electric Vehicle (EV) Charging Using Renewables and Local Storage. 2014 IEEE
Transportation Electrification Conference and Expo (ITEC), 15—18 June 2014
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YOK 621.355:006.354 OKC 29.220

KntouyeBble cnosa: CMCTEMbl HAKONMEHMWS SHEKTDMLEECKOF'I JHEeprnn, napamMmeTpbl, METOAbI WCMNbITAHWA, 3apsag-
Hble CTaHUWUN, CbOTOSJ'IEKTpVI‘-IeCKaFl reHepauyus

PepakTop /1.B. KopemHukosa
TexHuyeckui pegaktop B.H. lNpycakosa
Koppektop O.B. flazapeea
KomnbtoTepHas Bepctka MLA. HaneldkuHol

CpaHo B Habop 04.09.2023. [MoanucaHo B nedatb 13.09.2023. ®opmar 60x84%. [apHuTypa Apuan.
Ycn. ney. n. 5,12. Yu4.-u3a. n. 4,60.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CozpgaHo B egUHUYHOM WUCnonHeHun B PIrBY «HCTUTYT cTaHgapTulaumms»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
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