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Mpeancnoeue

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

2 BHECEH TexHn4yecknm KOMUTETOM no cTangaptM3auun TK 016 «DnekTpoaHepreTuka»

3 YTBEPXOEH M BBEAEH B OEWCTBWE [pukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuto u metponorun ot 19 nons 2024 r. Ne 945-ct

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmus3ayuu 8 Pocculickol ®edepayuu». MHpopmayus ob u3-
MeHeHUsX K HacmosuwieMy cmaHO0apmy rybriukyemcs e exes00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeememaeyiow,as UHGhopMayus, yeedoMIeHUe U MeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wea0 Noab3o8aHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYecKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacToawui ctaHoapT pa3paboTaH B Lenax yHUdUKaLMM cUCTEMHbIX TpeboBaHWiA, NpeabsaBnAaeMbIX K
0BbbeKTaM 3neKTpo3HepreTuku, paboTawLLMM B COCTABE 3HEPIOCUCTEMLI, C YY4ETOM ONbITA HATYPHbLIX UCMNLITa-
HWW CUCTEM HaKOMMEHWA 3NEKTPOIHEePrUn Ha 0DbeKTax ANeKTPOIHEPreTUKN.

HacToawumi cTaHgapT HanpaeneH Ha pelleHWe 3aaady onepartuBHO-AUCNETYEPCKOro YyNpaBneHus B 3Mnek-
TpoaHepreTuke. Paboyne napameTpbl M BapuaHTbl NPUMEHEHUs, TpeboBaHNA K NPOEKTUPOBaHUIO U OLEeHKe
pabouynx NnapamMeTpoB, METOALI UCMNbITAHUA, TpeboBaHUA kK obecnedveHuo 6e30nNacHOCTM CUCTEM HAKOMMNEHUs
3MNeKTPO3Hepruu yctaHoeneHsl B cepumn ctaHgaptos FOCT P 58092 «CucTteMbl HakonneHUs 3neKkTpuyYeckon
IHEPIUN».
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

EnvHan aHepreTuyeckas cucteMa M M30NIMPOBaHHO paboTalolmMe IHEProCUCTEMBI
OMNEPATUBHO-OUCNETYEPCKOE YNPABNEHUE

TexHnyeckue TpeﬁOBaHHﬂ K CUCTEeMaM HaKONNeHWA 3NeKTPpoO3IHepruu,
paﬁOTalOl.l.lMM B COCTaBe JHeprocucTemMbl

United power system and isolated power systems. Operational dispatch management.
Technical requirements for energy storage systems operating in the power system

Oarta BeepgeHna — 2024—09—01

1 O6bnacTtb NnpumMeHeHuA

1.1 HacToswwi cTaHgapT ycTaHaBnUBaeT TexHMYeckne TpeboBaHMaA K CMCTEMaM HaKoMMEHUsA 3NeKTpo-
aHeprun (CH3O3), npeaHasHayYeHHbIM N5 Bbl4aun akTUBHOM MOLLHOCTIW B QHEPrOCMCTEMY NPW MX Napannenb-
HoWn paboTe B cocTaBe EOQWHON 3HepreTUYeckon cuctemMbl POCCUM 1 TEXHOMOTMYECKU N30JTMPOBAHHLIX TEPPU-
TOpUanbHbIX 3MIEKTPO3HEPreTUYecKMX cuctemax Poccuu.

1.2 HacTtoswuit cTaHgapT pacnpocTpaHAeTcs Ha BHOBb BROAMMbIE N ModepHuaupyemele CH33 Ho-
MUHaNbLHOM akTMBHOW MoLHocTho 5 MBT 1 Bonee ¢ ncnons3oBaHWeEM NUTUIR-UOHHBIX aKKYMYNATOPHLIX BaTa-
pewn.

1.3 HacTtoswmi ctaHgapT npeaHasHayeH ana npuMmeHeHUs CobCTBEHHUKaMM U MHBbIMY 3aKOHHbIMW BRa-
genbuamu CH33, nHbiMKM opraHuzaumamMKn, ocylecTBnsiowmMn akcnnyataynio CH33, npoekTHbIMK, Hayud-
HO-MCCIeJOBaTENbLCKUMU U APYTMMU OPraHU3aUnsaMu, OCyLLIeCTBIAHWNMK NPOEeKTUPOBaHWe, CTPOUTENLCTRO,
PEKOHCTPYKUNIO, MOLAEPHM3ALMI, TEXHUYECKOe NepeBoopyxeHne CH33.

2 HopmaTuBHbIE CCbINKK

B HacTofwwem cTaHgapTe UCNONb30BaHbl HOPMATMBHLIE CChINMKW HA CNefyrLlve cTaH4apThl:

FMOCT 15150 MawwHbl, npubopbl U ApyrMe TeXHUYeckne uanenus. VICNonHeHnsa Ans pasnuyHbIX Krv-
MaTUYECKMX panoHoB. KaTeropum, yCcrnoBusa sKcnnyartauum, XpaHeHUss 1 TpaHCMopPTUPOBaHMSA B YacTW BO3den-
CTBMS KNUMaTuyecknx hakTopoB BHELHEN cpeabl

FOCT P 57114 EpguHasa aHepretMyeckass cucTeMa WU M3onupoBaHHO paboTalllme 3HeproCUCTeMbl.
OnekTpoaHepreTudeckue cucteMel. OnepaTUBHO-OUCNETYEPCKOE YNIpABRNEHUE B 3MEKTPO3HEPreTKe 1 onepa-
TUBHO-TEXHOMOTMYeckoe ynpaeneHue. TepMuUHbI U onpedeneHuns

MOCT P 58092.1 Cuctembl HakonneHns anekTpudeckoi aHeprm (CH33). TepMuHbI 1 onpegeneHns

FOCT P 58092.2.1 (MOK 62933-2-1:2017) Cuctembl HakonneHus anekTpuyeckoin aHeprun (CH33).
MapameTpbl ycTaHOBOK M MeToAbl ucneiTaHuid. Obwee onucanue

FOCT P 58092.3.2 CucteMbl HakonneHnsa anekTpuyeckon aHepruun. [NpoekTupoBaHue 1 oleHka pabo-
Yux napameTpoB. [NpuUMeHeHus ¢ NperMyLLeCTBEHHLIM MCNOMNL30BAHUEM MOLLHOCTM U MHTErpaums ¢ Bo200-
HOBMAEMbLIMW UCTOYHUKAMUK 3HEPTUN

MpumevaHune — [pn NoNb30BaHWK HACTOALLMM CTaHAAPTOM LienecoobpasHo NpoBEpWTE OENCTBUE CCblNoy-
HbIX CTaH4ApTOB B MHCHOPMAaLIMOHHON cucTeMe o6Lero nonb3oBaHua — Ha otuluMansLHoOM caite PefeparnsbHOro areHT-
CTBa M0 TEXHUYECKOMY PEeryrnmpoBaHvio U METPONOry B ceTu VIHTEpPHET UNK Mo eXXerogHoMy MHOopMaLMoHHOMY yKasa-
Teno «HaunoHanbHble cTaHgapTb», KOTOPbIA onybrnvMKoBaH No COCTOAHMIO Ha 1 AHBaps TEKYLLEero roga, v rno Bbiflyckam
eXeMecsa4Horo MHhopMaLMoHHOro ykasaTtens «HauuoHanbHble cTaHaapTbi» 3a Tekywuii rod. Ecnn sameHeH coblnoYHbIA
CTaHdapT, Ha KOTOpbIA JaHa HeAaTUpOBaHHAA CCbINKa, TO PEKOMEHAYETCSA MCMNOoMb30BaTh AEWCTBYIOLLYID BEPCUIO 3TOTO

MapaHune ochbuumnansHoe
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CTaHOapTa C YYETOM BCEX BHECEHHbIX B AAHHYK BEPCHID M3MEHeHWH. Ecni 3aMeHeH CChINOYHBIA CTaHAApT, Ha KOTOPbIN
[AaHa [aTVpOBaHHARA CCbIMKa, TO PEKOMEHAYETCH MCMOMNb30BaTs BEPCUIO 3TOMO CTAHAAPTA C YKa3aHHbLIM BbILLIE FOA0M yT-
BepXaeHUs (NpuHATMA). Ecnv nocne yTREpXOEHUS HACTOALLEro CTaHAApTa B CChIMOYHEIA CTAHAAPT, HA KOTOpLIA AaHa
AaTUPOBAHHAA CChINKa, BHECEHO U3MEHEHWE, 3aTparuBaioLLee NonoXeHue, Ha KOTOPOE AaHa CChbINka, TO 3TO NOMOXEHNE
pekoMeHOyeTcA NpUMeHsTy 6e3 yyeTa 0aHHOTO U3MeHeHUsl. Ecnu cChbiNoyHbIn cTaHgapT oTMeHeH 6e3 3aMeHsbl, To Nomno-
XEHWe, B KOTOPOM [aHa CCbINka Ha HEro, PEKOMEHAYETCH NPUMEHSATH B YacTu, He 3aTparvBaloLLeil 3Ty CCbInky.

3 TepMuHBbI, onpeaeneHUA U COKpalleHnA

3.1 B HacTosllleM cTaHoapTe npuMeHeHbl TepMuHbl no FTOCT P 57114, TOCT P 58092.1 m [1], a Takke
crnegywwmne TEPMUHBI C COOTBETCTBYIOLLMMK ONpeaeneHUsIMu:

3.1.1 cuctema HakonneHus anekTpoaHepruu; CH33: O6bLEKT aneKTposHepreTuku, npeacTaBnso-
WniA coboll eauHbliA KOMMIEKC OCHOBHOMD K BCroMoraTenbHoro obopygoBaHuns, BKIOYas NporpamMmmMHO-TEXHN-
Yyeckue CpeacTBa, TEXHOMOMMYeck B3aMOCBs3aHHbIX NpoLeccoM, obecnevymBaLLnm npeobpasoBaHne anek-
TPWUYECKOW 3HEpPrun B (DOpMY 3HEprum, Kotopasi MoXeT OblTb CoxpaHeHa, v nocnegytouee npeobpasoBaHue
COXpaHeHHOW 3HEPTUK B 3MEKTPUYECKYIO IHEPTUIO C Bbldaqyel B ANeKTPUYECKY CETb.

3.1.2 ycTtaHoBneHHas (HOMMHanbHas) BblgaBaemasa akTMBHasA MowHocTb CH33: MakcumanbHas
aKTUBHAasi MOLUHOCTb, KOTOpasi ANUTENbHO, B Npedenax pacnonaraeMoro BpeMeHW Bbldaqyun 3agaHHOW akTuB-
Hon mowHocTn CH33, moxkeT BbiTh BbigaHa CH33 B aHeprocuctemMy nNpu HOMWHaNbHbLIX NapaMeTpax U B
HOpManbHbLIX YCNOBUAX.

3.1.3 ycTtaHoBneHHas (HOMMHanbHaA) noTpebnaeman akTMBHaA MowHocTb CH33: MakcumanbHas
aKTUBHAasi MOLLHOCTb, KOTOpas ANWTENbHO, B Npedenax pacnonaraeMoro BpeMeHu noTpebneHus 3agaHHON
aKTMBHOM MOLWHOCTM CH33, moxeT noTpebnateca CH33 13 a3HeprocucteMbl NpU HOMUHAaNbHLIX NapaMeTpax
N B HOpMarbHbIX YCNOBMWAX.

3.1.4 pacnonaraemoe BpeMs Bblga4yu 3afaHHOW akTUBHOW mowHocT CHI3: [JnuTtensHOCTL Bpe-
MEHW, B Te4eHue koToporo CH33 mMoxeT Bbi4aBaTb 3afaHHY akTUBHYK MOLLHOCTb MpW TEKYLLEM YPOBHe
3apsga ¢ y4eTom AoNyCcTUMOro AManasoHa 3apsga akkyMynaTopHow Batapew.

3.1.5 pacnonaraemoe BpeMs noTpebneHus 3agaHHOW aKTUBHOW MowHocT CH33: nnTtensHOCTL
BpeMeHHU, B TeveHue kotoporo CHI3 moxeT noTpebnaTe 3a4aHHy0 akTMBHYIO MOLWHOCTE NMPW TEKYLLEM YPOB-
He 3apsaa ¢ y4eToM AONYCTUMOro AvanasoHa 3apsifa akkymynsaTopHoi Batapew.

3.1.6 perynMpoBO4YHbLIA AMana3oH (N0 aKkTUBHOW MOWHOCTH): MHTepBan 3Ha4eHW aKTUBHON MOLL-
HOCTW OT HOMWHAaNbHOW NoTPedbnsiemMor 40 HOMUHANLHOW BbliaBaeMon.

3.1.7 cTeneHb 3apAXeHHOCTU: TeKyllee 3HaYeHWe OTHOLIEHWS pearnbHOro KonvyecTBa anekTpude-
CKOW 3HEeprn B NOACHCTEME aKKyMYINMPOBaHWS 3NEKTPUYECKON S3HEPTMW K MaKCHMManbHOMY KONMYEeCTBY anek-
TPWUYECKOI 3HEPTUN, KOTOPOE MOXKET ObITh B HEW aKKYMYINMPOBAHO.

3.1.8 gnanasoH 3apaga: MHTepBan 3Ha4eHWin OT MUHUMalbHON 4O MakCUMalbHOW CTENEHW 3apsiKeH-
HOCTH, %, ONUTENbHAA 3KCNNyaTaumsa Ha KOTOPbIX HE MPUBOAWT K CHIMKEHUK HOPMAaTUBHOMO Cpoka CryXObl
NOACUCTEMBI aKKYMYNUPOBaHWUS 3NEKTPUYECKOW SHEPriM B COOTBETCTBMM C NACNOPTHLIMU AaHHBIMK.

3.1.9 MowWwHOCTHO-BpeMeHHasn Xxapaktepuctuka CH33: 3aBMCMMOCTb MOLLHOCTW CUCTEMbI HaKoMne-
HUS 3NEKTPUYECKOW 3HEepruv B pexume NpoW3BOACTBA IMNEKTPUYECKON 3Heprin (npeobpasoBaHwus B anek-
TPUYECKY0 3HEPruo) U NoTpebneHus aNeKTpUYeckon aHepruM OT ANWMTENbHOCTU ee npoussoacTea (npeob-
pPasoBaHUA B 3NEKTPUYECKYHD SHEPTUID) U noTpebneHnst 3a NonHbIN LMKN npou3soacTea (npeobpasoBaHus B
BNEKTPUHECKYID SHEPTM0) U NOTPEbNeHNsA ANEeKTPUHECKON SHEePTUN.

4 OOwwne NonoXxeHus

4.1 Tpw BBOOE B IKCNNyaTaumMio OOMKHbl 6biTb NpoBeaeHbl ucnblTaHns CHI3 B cOOTBETCTBUM C NpaBu-
namu, NPMBELAEHHBIMW B NPUNOXKEHUM A, MO pe3yrbTataM KOTOPbIX AOMKHbI BbiTh OnpeaeneHbl haktnyeckue
3HaYeHWs criegyrLWnx TEXHUYECKUX NapaMeTpoB U XxapakTepucTuk obopynosaHua CHI3:

- perynupoBOYHbLIN AMaNa3oH No akTUBHOW MOLLHOCTY;

- CKOPOCTb U3MEHEHUs1 aKTUBHOM MOLLHOCTH;

- MOLLHOCTHO-BpeMeHHas xapakTepuctnka CH33.

MpumeyvaHnn
1 Obwue TpeboBaHNA K BBOOY HOBLIX (PEKOHCTPYMPOBAHHLIX) OOLEKTOB 3NeKTpPOoaHepreTukn B paboTy B cocTaBe
3HeprocucTeMbl yCTaHOBNEHb! B [2].

2
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2 OueHKy npoyux paboumx xapakrepuctuk CH33 npoeogat no NOCT P 58092.3.2; nepeyeHb ucnoitaHnin CH33
npveegeH B FTOCT P 58092.2.1.

3 lMNony4yeHHbIEe XapakTepucTUkK NpuMeHaT Bnageney CH33, agucnetyepckuid M onepaTUBHLIA NepcoHan ¢ yve-
ToMm HeobxoaumocTu obecnedeHns BesonacHocTH NnepcoHana CH33 1 uckndeHua noBpexaeHus obopyaoBaHWs B COOT-
BETCTBMM C TpeboBaHnaMM K obecneyeHnto HagexxHoCTU 1 6e3onacHoCTM OBBEKTOR 3MEKTPOIHEPTETUKN U 3HEPrONPUHA-
MatoLLMX YCTAHOBOK, YCTAHOBIEHHBIMW HOPMaTUBHBIMW NPaBOBbIMW akTaMmu, MPWHATBIMKU CornacHo [2].

4.2 Bo Bcex pexumax pabotsl CH33 npu napannensHoi paboTe B cocTaBe 3HEpProcucTembl OOIKHa
ObITe 0becnedeHa ee GesonacHas akcnnyaTaums.

5 Tpe6boBaHuA K QONYCTUMOM ONUTENbHOCTU PaboTbl CUCTEMBbI
HaKoNNeHWUs 3NeKTPOIHEPruM B pas3nuyHbIX Auana3oHax 4yacToT

5.1 CH33 pomxHbl gnutensHo pabotate 6e3 OTKNIYEHUA OT CETU NMPU M3MEHEHWU YacTOTbl 3ANEKTPU-
4YecKOro Toka B guanasoHe 3HadeHui ot 49,0 go 51 Ny, BKMYaa BEPXHIOW rpaHvuy Auana3oHa no 4acToTe.

5.2 CH33 gonxHbl KpaTkoBpeMeHHO paboTtaTh 6e3 OTKMIYEHWsA OT CeTU NMPU U3MEHEHWW YacTOTbl 3MeK-
TPMYECKOTO TOKa (BKMIOYaA BEPXHIOK FPaHULy yKas3aHHbIX QMana3oHOB MO 4acToTe) B TEYEeHWe CreayhLnx
nepuoaoB BPEMEHM:

- 01 49,0 po 48,0 'y — He MeHee 5 MuH;

- o1 48,0 po 47,0 'y, — He meHee 40 c;

- o1 47,0 po 46,0 Ny, BKNOYAsA HWKHIOK rpaHuLy AnanasoHa no 4yactote — He MeHee 1 c;

- TMpW 3Ha4eHuax YyactoTbl Bbille 51,0 'y v Hwke 46,0 U — NpoOoMKUTENBHOCTL PaboThl AOIMKHA onpe-
AenaTbCs 3aBOOOM — M3rotoButenem obopynosarms CHO3.

6 TpeGoBaHuA K QONYCTUMOM OANUTENBHOCTU PaboTbl CUCTEMBDI
HaKOMNMNEeHUA 3NEeKTPOIHEPIUM B Pa3fiNyHbIX AMANA30HaX HaNpPsXeHUn

6.1 TexHonorudeckas sawmta obopygoBaHma CH33 no noBbIlWeHWO HanpskeHws JomkHa obecneyn-
BaTb €e ANUTenbHYy paboTy Npu NOBbLILLEHWN HAMNPSHKEHUs B ToYKe nogkrtodeHns CHOO He meHee 4yem Ha
10 % OT ero HOMMHaNbHOrO HanpsKeHWs.

6.2 TexHonoruyeckas salmTa obopynoeaHus CH3O3 no cHUKEeHWI0 HanpsKeHWa JoMkHa obecneynBaTb
ee ANUTEeNbHYK paboTy NpU CHUXEHWW HanpsXXeHUs B Touke nogkntodeHns CH33 He meHee yem Ha 10 % ot
€ro HOMWUHAaNLHOTO HanNpPsXKeHUs.

7 TPESOBaHMH K BKNHYeHUH CUCTeMbl HAKONJNeHWUA 3NeKTpo3Heprum B ceTb

7.1 Bkmoyenne CHI2 gomkHo BbiTe OCYLIECTBNEHO NpY OONYCTUMbIX YPOBHAX YACTOThbl U HaMpsxe-
HUS1, YyCTaHOBMNEHHbIX B pazaenax 5 u 6 COOTBETCTBEHHO.

7.2 ABTomaTMyecKoe BKMoYeHe CHI3, oTKNIYEHHLIX AeWCTBUEM 3aLUNUT BCNEACTBME NOBLILEHUA Ya-
CTOThl Bbilwe 51 U, B peuMe Bblgady akTMBHOWM MOLLHOCTY He O0MNycKaeTcs.

7.3 ABTomaTMyeckoe BkMoveHne CHII, OTKNIOYEHHbIX OeACTBUEM 3aLLUT BCNEACTBUE CHUXEHMS Ya-
CTOThbI HMxe 49 U, B pexume noTpebneHns akTMBHOM MOLLHOCTW HE JOMYCKaeTCcs.

8 Tpeb6oBaHMA K y4acTUIO CUCTEMbI HAKOMMEHUSA 3NEKTPO3IHeprum
B perynMpoBaHUN aKTUBHOW U PeakTUBHOMW MOLIHOCTH

8.1 CH33 no gucneTtuepckoil KOMaHOe unv no KoMaHoe AUCTaHLMWOHHOIO yNnpaBreHusa O0MmKHbI obe-
crneunBaTh BO3MOXHOCTbL NOAAEPXaHUSA 3a0aHHOMO 3Ha4YeHus Bbiga4uu (notpebneHns) akTMBHON MOLLHOCTU B
npegenax perynupoBo4Horo guanazoHa CH33 B TeueHue He MeHee pacnonaraemoro BpemeHu Bbigadu (no-
TpebneHus) 3a4aHHOro 3Ha4YeHWs akTMBHOM MolHocT CH33.

8.2 VameHeHne akTUBHOM MolHOCcTM CH33 no aucneTyepcKkoin KOMaHAe Unu no KoMaHae AMcTaHuUm-
OHHOIO yNpaBsreHusa B Npefenax perynmpoBoYHOro aAnanasoHa JOMKHO MPoMCX0UTh CO CKOPOCTLH He MeHee
100 % OT HOMWHaNLHOW BbIAAaBaeMOW MoLlLHOCT CHO3 B MuHyTY. 3agepxka npu oTpaboTke 3agaHust akTUB-
HOW MoLLHOCTU cucTembl CH33 npu perynupoBaHuu gomxkHa 6eiTe He Bonee 1 c.

8.3 BennuyuHa nepeperynupoBaHus nepexoqHon yHKUMW Npu perynvpoBaHum MmowHoctn CH33 He
OOIMKHa npeBblwaTh +5 % oT ycTaHoBMBLIEHCS MowHoCcTM CH33, npu aTom cTabunnsauns napameTpoB MOLL-
HOCTW OOMKHa NpoucxoauTb He Bonee 15 c.
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8.4 CHO3 no gucnetyepckoi koMaHae UMK Mo KomMaHae OUCTaHLMOHHOrO ynpasneHus OormkHbl obe-
criedyvBaThL B nNpegenax guvarpaMMbl MowHocTK (PQ-guarpaMMel) Npy 3agaHHOM 3Ha4YeHUy Bblgadm (noTpe-
BreHnst) akTMBHOM MOLLHOCTK paboTy B OOHOM U3 TPEX PEXWMOB:

- Bblaya MaKCUMAanbHOM PEaKTUBHOW MOLLIHOCTU;

- noTpeBneHne MakcMManbHON peakTUBHON MOLLHOCTH;

- perynvpoBaHie 3a4aHHOro YPOBHS HanpshKeHus.

8.5 CKopoCTb M3MEHEeHMUA peakTUBHON MOLLHOGTW ONpeaensioT B COOTBETCTBUMN C TpeboBaHUAMK TEXHK-
YecKoW AOKyMeHTauun 3aBoga — uarotosuTens o6opynoeanns CHIO 1 NpoeKTHOM AoKyMeHTaLmMK,

9 TpeGoBaHMUA K y4acTUIO CUCTEMbI HAaKOMJEHUS 3MEeKTPOIHEePrum
B aBTOMaTM4e€CKOM NPOTUBOAaBapMUHOM ynpaBrieHUU

9.1 JomxHa BbiTh 0becnevyeHa BOIMOXKHOCTb M3MEHeHUsA akTuBHoW molHocT CH33 Ha 3agaHHoe 3Ha-
YeHKe OT TEeKYLLEro 3Ha4yeHns BelgaBsaeMol (NoTpebnsaemMoin) akTMBHOM MOLLHOCTKU B Npefaenax perynMpoBoy-
HOro AuanasoHa no KoMaHge NpoTUBOaBapUWHON aBTOMAaTUKMW.

9.2 3apaHHada no KoMaHae NpOTUBOABaPUIAHON aBTOMAaTUKKM akTUBHas MowHocTs CHO3 gomkHa noa-
OepXUBaTbCH B TEMeHWe He MeHee pacnonaraemMoro BpeMeHW Bblgavyy 3a4aHHOro 3Ha4YeHUs akTUBHOW MOLL-
HocTn CH33.

9.3 MameHeHue akTuBHOW MolHocTM CH33 no komaHae npoTUBOABapUIAHON aBTOMAaTUKW B npeaenax
perynvpoBOYHOIO AnanasoHa AOMKHO MPOUMCXOAUTb CO CKOPOCTbID He MeHee 10 % OT HoMWHanbHON BbigaBa-
emMol MoLwHocTn CH33 B cekyHay.

9.4 [omkHa ObITb NpeaycMOTPEHa BO3MOXHOCTL OTkNtodeHnss CH33 no komaHae npoTvBoaBapUiAHON
aBTOMAaTUKMW.

10 TpeboBaHUA K y4HaCTUIO CUCTEMbI HAKOMJSIEHUA INEKTPOIHEPrun
B o6LleM NepBUYHOM perynnmpoBaH1MN 4acToTbl

10.1 CH33 ponxHa yyacTBoBaTh B 06LLEM NEepBUHHOM perynuposanumn 4actotel (ONMPY).

10.2 Ons yyactus B ONPY CH33 pgomkHa cOOTBETCTBOBATL CreayHLWKMM TpeboBaHWAM:

a) «MepTBas nonoca» NepBMYHOrO perynupoBaHus He JomkHa npeesiwats (50,0 + 0,1) Iu;

6) cTaTU3M NepBUYHOrO PerynuMpoBaHua OOMKeH HaxoauTees B npegenax 4,0 % — 5,0 %.

10.3 Mpw yyactum B OMNPY CH33 pomkHa obecneqmBaTh M3MEHEHWE BbldaBaeMon (noTpebnsemon)
AKTWBHOW MOLLHOCTU NPWU U3MEHEHWMN 4acTOoThkl Ha 3adaHHoe 3HaqYeHre TpebyeMoi NnepBMYHOM MolHoCTY P,
MBT, onpegensiemon no hopmyne

P = -%-’?ﬂ.mp,
0 HOM (1)
rae S % — CTaTU3M NepBUYHOro perynupoBaHus, %:;
= — HOMMWHanbHasa BblgaBaemas MolHocte CH33, MBT;
P — HOMMHanbHas JYactoTta (50 y);
Afp — pacHeTHOE 3Ha4YeHWe OTKNOHeHWs YacToThl, U, onpefensemas cnegyrowmm obpa-
30M:
Afp =0 — MpW OTKMOHEHWAX Y4acToTl B Mpedenax «MepTson nonock» (50,00 £ 7, 1), T'u nep-
BWYHOIO PErynvMpoBaHus;
Afp # — 0 npu OTKNOHEHMWAX YaCTOThl, MPEBbLILAKLNX « MEPTBYIO NOMOCY» NEPBUHHOMO pe-
ryNMpPOBaHUs;

Afp = f—(50,00 +f,, ) — Npu NOBbLILEHHON YacToTe (Afp >0);
Af, = f—(50,00 -1, ;) — npu noHmxeHHoI YacToTe (Af, < 0);
f — Tekyuwee 3HaveHwe 4acToThl, U,

10.4 CHO33 npM OTKNOHEHWM YacTOTbl 3a Mpedenbl «MepTBOM MOMOCkI» NEePBUYHOTO perynuMpoBaHus,
Bbl3blBatOLLIEM HEODXOOMMOCTb peanu3auuy NepBUMYHON MOLLHOCTW B cooTBeTcTBMM ¢ 10.3, He Bonee 4yem
yepes 10 ¢ gomkHa obecneunsaTb M3MEHEHWE aKTUBHOW MOLLHOCTM Ha 3afaHHoe 3HaveHue TpebyemMon nep-
BMYHOW MOLLHOCTM B Mpefenax perynupoBOYHOro AuMana3oHa. 3HavyeHue TpebyeMol NepBU{HOM MOLLHOCTH
crnegyeT onpefensaTb UCXo4s U3 3Ha4YeHUs1 OTKITOHEHUS YaCcTOTbl OT rpaHuLbl « MEPTBOM MOMOCk» NEPBUYHOIO
perynMpoBaHnsa Ha MOMEHT Ha4yana U3MeHeHUs1 akTMBHON MolHocTn CH33.

4
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10.5 M3meHeHue akTMBHOM Mo HocT CHO3 B npouecce NepBUYHOIO perynupoBaHns QOMKHO NPOUc-
XOOUTb 32 BpeMA He Bonee 5 ¢ M HOCUTb YCTORYMBLIA anepuoaMYECKUIA XapaKTep.

10.6 B Te4eHue Bcero BpEMeHW BbIX04a KBa3nyCTaHOBUBLLETOCS 3HAYEeHWA YacToTbl 38 rPaHuLy «MepT-
BOW Monockl» NEpPBUYHOIO perynupoBaHvsa cuctema perynuposaHma CH33 gomxHa obecneumBate cnegs-
LWMIA 33 YACTOTON PEXUM MEPBUYHOIO PeryrnMpoBaHUa 1 NpyY M3MEHEHUM OTKIMOHEHWS YacToThbl 3a npegenamMu
«MepTBOW NMOMNOChI» NEPBUYHOIO PEryNUPOBaHUA U3MEHATEL MEPBUYHYI0 MOLLHOCTL MPOMNOPLMOHANbBHO TEKY-
LLleMY OTKNOHEHWIO YacToThl.

11 TpeboBaHuMA K paboTe cUCTEMbl HAKONNEHUA 3NeKTPO3HepPrum
B U30NTMPOBAHHOM pexume

11.1 Cuctema aBTOmMaTMyeckoro perynuposaHuss CH33, B OTHOLWEHMX KOTOPOW MpeanonaraeTcs pa-
©oTa B M30MMPOBAHHOM pPEXMME, OOMKHA DbITh OCHAllleHa YCTPOWCTBAaMU aBTOHOMHOIO MUTAHUSA NoACcUCTEM
YyrNpaBreHWs U MOHUTOPWMHIA COCTOSTHUA aKKyMynsTOPHbIX GaTapei.

11.2 CucTtema aBTOMAaTMYecKoro perynuposaHna CH33, B OTHOLLEHMM KOTOpOW Npeanonaraetcs pabo-
Ta B M30NIMPOBaHHOM PEXMME, B PEXMME acTaTU4eCKOro perynvpoBaHns YacToTbl B M30NIMPOBAHHOW YacTu
3HeprocucTeMsl gonxHa obecneymBaTe BO3ZMOXKHOCTb!

- M3MeHeHus Harpy3ku CH33 B nonHOCTbLH aBTOMATMYECKOM pEeXUMEe B npegenax perynvMpoBOYHOro
AvanasoHa CH33;

- YCTOMYMBOTO NMpoLuecca perynupoBaHuns 6e3 BO3HMKHOBEHWA He3aTyxXatowmnx konebaHuii 4acToTbl U ak-
TUBHOW MOLLIHOCTH;

- U3MeHeHMs onepaTMBHLIM NMEPCOHANOM 3MEeKTPOCTaHUMA 3a4aHHOM0 3Ha4YeHWs 4acToThbl (YCTaBKM Mo
yacTtoTe) B npefenax ot 49,6 no 50,4 'y 6e3 BbIBOAA CUCTEMBI aBTOMATUYECKOrO perynupoBaHus ua paborsl;

- U3MEeHeHWs onepaTMBHbIM NepcoHanoM 3HayeHUss «MepPTBOWM MOMOChI» MO YacTOTe OTHOCUTENbHO ee
33[aHHOro 3HavyeHusa B AuanasoHe oT 0 (MUHUMAaNbBHO BO3MOXHOMO 3HauveHus) go +0,2 'y ¢ warom He bonee
0,005 'y,

12 TpeGoBaHUA K cucTemMe ynpasrneHUs U MOHUTOPUHIa COCTOAHUSA
NOACUCTEMbI aKKyMYNUPOBaHUA 3IEKTPOIHEPIrun

12.1 Cucrema ynpaeneHus u MoHuTopmHra CH33 gomkHa BbINONHATL cneayolmne yHKUMN:

- BblpaBHUBaHWE CTEMEHW 3apsSXKEHHOCTU HA aKKyMyNSaTOPHbIX Bnokax;

- MpepbiBaHWe 3apsaga NOACUCTEMBl akKyMYMMpOBaHUA anekTpudeckoil aHeprum (MA33) npu BbiXoge
napameTpoB akkymynaTopoB 6nokoB n mogynen MNA33 (TemnepaTypa, HanpshkeHue, TOK 3apaga) 3a npegenbl
30HbI Be3onacHo aKcnyaTauum akkyMynsaTopoB, YCTAHOBMEHHbIX U3rOTOBUTENEM aKKyMynsaTOpOB;

- npepbiBaHue paspsaga [MA3S3 npw BbIXxoge nNapaMeTpoB akkyMynsTopoB Brnokoe v mogynen MA33
(TemnepaTypa, HanpspkeHwe, TOK paspsiga) 3a npegenbl 30Hbl He30MacHO 3KcnnyaTaumMn akkymynsiTopoB,
YCTaHOBMEHHbIX U3rOTOBUTENEM aKKyMyNsTOPOB;

- pacyeT BTOPUYHbIX JaHHbIX, MO3BONAKLUMX OLEHWUTb cTeneHb 3apsikeHHocTM MNA33 1 nepegasarh KX
cyUCcTEMe ynpaBneHus NMTaHWeM U APYrMM BHELHWM cucTemMam Mo Mx 3anpocy;

- KOHTpOnb npouecca 6anaHcMpoBKM akkyMynATOPOB, BXOAALWKX B cocTas Bnokos unu mogynen NA33
(ecnun ycTaHoBnNeHo narotoButenem batapenHsix 6nokos/mogynen MNA33).

12.2 CucTtema KOHTpOMs U yNpaBleHusa OOMKHA BbiTh YCTOMYMBOW K cnedyrolum cbosam:

- K owmbkam CBA3M CUCTEMbl KOHTPOMS ynpasneHns ¢ bataperiHeIMu MOAYNSMUM U C CUCTEMON yrnpas-
NeHWsa NUTaHnemM;

- NoTepe CBS3W CUCTEMbl KOHTPOMS ynpaBneHus ¢ 6arapeiHbiMW MOAYNSAMW U G CUCTEMaMU KOHTPONS
yrnpaBneHus apyrux 6atapeiHeix mogynein CH33.

12.3 JomkHa ObITe obecneyveHa BO3MOXKHOCTb KOHMWUIYpPMPOBaHWA CMUCTEMbl YMPaBMEHUA BEPXHEro
YPOBHS NPW NOMOLLW CEPBUCHON NporpamMmbl.
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13 TpeboBaHMA K MOHUTOPUHIY NapamMeTpPoB pexuma paboTbl CUCTEMBI
HaKOMIeHUA 3NeKTPOIHEPrum

13.1 MNporpammHoe obecneveHne CH33 pgomkHo obecneunBaTh UKCaUMIO CriegyoLwmx 3Ha4eHWA na-
pameTpoB pexuma pabotsl CHI3 M BO3MOXHOCTbL MX Nepefady B aBTOMaTU3UPOBaHHbIE CUCTEMbI YNpaBrne-
HUSA BEPXHEro YPOBHS:

- CYMMapHOe 3Ha4yeHue aKTUBHOW MOLLHOCTKW Tpexda3sHoh cuctemsl CH33;

- CyMMapHoe 3HayeHue peakTUBHOW MOLLHOCTU TpexdasHon cuctemsl CH33;

- TeKkylllee 3Ha4eHWe YpPOBHS 3apsaga akkymynsatopHon baTtapew;

- OOCTYMNHBIA AManasoH perynupoBaHWs peakTUBHOW MOLLHOCTWA MPW TeKyLleM 3HaYeHUW aKTMBHOW
MoLlHocTu CH33;

- pacnonaraemoe Bpems Bbiaun 1 NoTpebneHusa 3agaHHOR akTUBHOW MoLHocTH CH33.

13.2 ObmeH gaHHbIMKM Mexay CH33 v aBTOMATM3MpOBAHHBIMW CUCTEMaMW YMNpaBleHUs BepXHEro
YPOBHSA OOMKeH BbITb peann3oBaH No CTaH4ApPTHLIM NPOTOKONAaM CBA3U € Nepefavert MEeTKU BPeMEHU.

14 Tpeb6oBaHuA K paboTe CUCTEMbl HAKOMNIIEHWUS 3MEKTPOIHEepPrum
NPU HOPMAaTUBHbIX BO3MYLUEHUAX

14.1 CH33 He QOmMKHbLI OTKMKOYATLCA OT CETU MPU BCEX HOPMATMBHbLIX BO3MYLLEHUSX B MpUMeraroLlei
anekTpudeckon cetn 110 kKB M BhIle, 3a UCKMIOYEHWEM Tex CnydaeBs, Korga B pesynsrate NMKBUOALMM KOPOT-
KOTO 3aMblKaHWs Ha 3MEeKTPOCETEBOM 3MeMeHTe npomcxoauT otaeneHme CH33 oT aHeprocucTeMsl.

14.2 OueHky BbINONHeHus TpebosaHuin 14.1 HeobxogMMO MPOBOAUTH MYTEM CPaBHEHWUHA PACHETHbIX
3HAYEeHUIN CHWXEHUS HanpsKeHWs MpU HOPMAaTMBHbIX BO3MYLLEHUAX CO 3HAYEHWUSIMW YCTaBOK TEXHOMOrnye-
ckux 3aWwnT obopypoBaHua CHO3, AeACTBYOWMX Ha UX OTKITOYEHME NPKU CHXeHUN HanpsixeHusa. Odopmne-
HWe pe3ynkTaTa OUeHKU NpUMBEAEHO B MpUNoXeHun b.

14.3 BbinonHeHue TpeboBaHui 14.1 Npu NpoekTUpoBaHUM MOXET ObITb 0BecnevyeHo paspaboTkon me-
ponpuaTKiA No obecneveHnto coxpaHeHuss CH33 B paboTte, NnpeQycMaTpUBAIOLMX YCTAHOBKY/PEKOHCTPYKLNIO
YCTPOWCTB pernenHon 3aluTbl, NPOTUBOABAPUIHON aBTOMATMKN, KOMMYTaLWOHHOIO 060pyaoBaHnst, UCTOYHK-
KOB PEaKTUBHOW MOLLHOCTM, B TOM YMCIIE HA CMEXHbIX ODbEKTaX 3NEeKTPOIHEPreTUKN.
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MpunoxeHune A
(cnpaBo4Hoe)

lMpaBuna npoBegeHuA HaTYPHbIX UCNbITAaHUA MO onpegeneHno
MOU.IHOCTHO-BPBMEHHOﬁ XapakKTepuCTUKKU CUCTEMbI HAaKONMNeHUA 3NeKTpo3Heprmnmn

A.1 CHSTME MOLUHOCTHO-BPEMEHHON XapaKTEpPUCTWKU BLIMOMHAKT B NPUBELEHHOM HuXe nopsake. Wcneiranua
CH33 npoBogAaT B HOpManbHbIX KNMMaTUYeCcKMX YCNoBUAX UCNbITaHWA, ycTaHoBneHHbIXx FTOCT 15150. McneiTaHust npoBo-
OATCA Ha aHeproobbekTe, rae yctaHoBneHa CH33.

a) ucxogHoe cocTosiHMe CH33:

1) CH33 BKn4eHa B CeTb, CTEMNEHb 3aPMHKEHHOCTU COOTBETCTBYET MMHUMASIBHOMY 3Ha4YeHW0 Ouana3oHa 3apsaga
MA33,

2) peaktuBHas MowHocTe — 0 MBap, aktuBHana molwHocts — 0 MBT;

6) ycTtaHaBnvBalT MakcuManbHoe 3HavyeHve notpebnerHua aktveHol MowHocTn CH33;

B) DMKCMPYIOT 3Ha4eHne NnoTpebnaemMoin akTMBHOW MOLLUHOCTH M CKOPOCTb U3MEHEHWUS aKTMBHOW MOLLHOCTH;

) OCYyLLECTBMNAKT NOTpebneHne makcumarnsHOW akTUBHOW MOLLHOCTK 0 TeX Mop, NoKa CTeneHb 3apsKeHHOCTH He
NOBLICUTCA A0 MakCUMansHOro YpoBHA AuanasoHa 3apsaa MNA33;

4) hukcupyloT BpeMs notpebneHns MakcuManbHOW akTUBHOW MOLLHOCTH;

€) yCTaHaBNMBalOT MaKCMMaribHOEe 3Ha4eHME BblAaqy akTUBHON MoLHocTM CH33;

k) OMKCUPYIOT 3HAa4YyeHWe BblaBaeMOW akTMBHOW MOLLHOCTWM M OTMEYaloT CKOPOCTb W3MEHEHWS aKTWBHOW MOLL-
HOCTW;

W) BbIOAKT MakCMMarnbHYH akTUBHYHK MOLLHOCTb [0 TEX MOp, NOKa CTEMNeHb 3apsKEHHOCTH HE CHU3UTCH 40 MUHU-
MarnbHOro YpoBHA guanasoHa 3apsaga MNA33;

K) hUKCUPYIOT BPEMSA BbiAauyyM MakCUMarnbHOW aKTUBHOW MOLLHOCTU M CKOPOCTb M3MEHEHWUS aKTMBHOW MOLLHOCTW.

A.2 Pesynerathl UcnbiTaHWii 0QOpMIAIT B BUAe rpadmka, obLwmin Bua KOTOporo nokasaH Ha pyucyHke A 1.

PpMNg

Pau,qmax
1]
T
0]
o
]
om
t
1]
=
T
2
w
[(]
a
j
[=}
C
Pno'rpmax

P — aKTuBHas MOLHOCTb (CUHAA NIMHWA), § — CTEMNeHb 3apAXXEHHOCTH (KpacHas NUHKA); d,,, — MaKCUMasbHas CTeneHs 3apsiKeHHOCTH,

Gin — MVHUMAanNkHasA cTeneHb 3apsikeHHOCTH, PBMA max — MaKCUMankHas BbiAaBaeMas akTUBHAs MOLLHOCTb CH33; anp S —
mMakcumansHas notpebnaemas akTmeHas mowHocTe CH33; f — anutensHocTe 3apaaa (paspsaa)
PucyHok A.1 — lNprmep MOLHOCTHO-BPEMEHHOMW XapakTepucTukn CH33
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Mpunoxenune b
(cnpaBo4Hoe)

chopmnel-me pe3ynbTaTta OUeHKU pacHeTHbIX 3Ha4YeHUWA CHUKEHUA HanpaXxeHuA
B TOYKe NOOKNMH4YeHNA CUCTeMbl HAKOMNNEeHWA INEeKTPO3IHeprun K 3]19KTpVI'-IECKOI7I ceTn
NPy HOPMAaTUBHbIX BO3MYLLEHUAX

B.1 Peaynbrar oueHku BbinonHeHws Tpebosavua 14.1 odopMnsoT B BUAE BOMbLT-CEKYHOHOW XapakTepWUCTUKU
(BCX), obLumi B1A KOTOpoW NokasaH Ha pucyHke b.1.

ty, ty, t3, ty — rpaHuLbl 30H

PucyHok B.1 — O6wuin Bug BCX

5.2 BCX oTpaxaeT 3aBUCUMOCTb HAMNpsiKEeHUs B 3NeKTpPUYecKon ceTn U, o.e., OT BpeMeHU i, C, U COOePXKUT KOoop-
AVHaThl XapakTepHbIX TOYeK, onpedensemblx Ha 3Tane NpoekTMPOBaHUS C Y4eTOM MOSENMPOBaHWS HOPMAaTMBHBIX BO3-
MYLLUEHWI B 3NIEKTPUYECKON CETH.

B.3 B obwem cnydyae BCX nmeeT YeTbipe 30HbI:

- 3oHa 1 (f; — t;): napameTpel BCX onpenensioT HanboMbLIUM CHIKEHUMEM HaNPSHKEHWUS B TOYKE MOOKIMHYEHWUS
CH33 Kk anekTpuyeckoi ceTu npu TpexdasHom KopoTkoM 3aMbikaHnk (K3) B npunerawowen cetn ot 110 go 220 kB nnu
apyxdhasHoM K3 Ha semnio B npuneratowen cetn 330 KB 1 BhILLE C OTKIMKOYEHWEM CETEBOIO afleMeHTa OCHOBHOW 3aLUMTOM;

- 30Ha 2 (t; - t3): napameTpsl BCX onpeaensior CHInKeHUEM HanpsxkeHus B Todke noaknodeHna CHI3 k anektpu-
yeckol ceTu npy ogHodasHoM K3 B npuneratowen cetu 110 kB v BbiWwe;

- 30Ha 3 (f; — t,): napameTpbl BCX onpeaensioT aBapnitHO-A0MNYCTUMBIM OTKIOHEHUEM HaMpPsKeHus;

- 30Ha 4: napameTpbl BCX onpegensior AnutenbHO A0NYCTUMbIM OTKITOHEHWEM HaMNpPKEHWS.
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YOK 621.311:006.354 OKC 27.010-01

KnioyeBble crioBa: cuctema HakomnneHus SNEeKTpOoaHeprun, perynumpoBaHue MOLHOCTU, perynupoBaHue
4acToThbl
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Pepaktop J1.C. 3umurioea
TexHuueckunin pegaktop M.E. Yepenkosa
Koppektop U.A. Koponeea
KomneioTepHana BepcTtka M.A. HanelikuHol

CpaHo B Habop 22.07.2024. [ognucaHo B nedatb 23.07.2024. dopmart 60%84%. [apHutypa Apuan.
Yecn. ney. n. 1,86. Y4.-u3g. n. 1,50.

MoAroToBMNEHO Ha OCHOBE 3MEKTPOHHOWM BEPCUM, MPEeAoCcTaBNeHHon paspaboTynkom ctaHgapTa

CoszpgaHo B eguMHM4HOM ucnonHeHun B IBY «MHCTUTYT cTaHgapTraaumu»
ansa koMnnektToBaHua PegepanbHoro MHopMauuoHHoro hoHaa cTaHaapTos,
117418 Mockea, Haxumosckuii np-1, 4. 31, k. 2.
www.gostinfo.ru info@gostinfo.ru
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