I KAYECTBO INEKTPUYECKOM IHEPUM

COBMECTHOE 3ACEZIAHUE HAYYHO-TEXHUYECKOrQ
COBETAAQ «HTL OCK E3C» 1 CEKLIMMM
«NEKTPOTEXHUYECKOE OBOPY/IOBAHME» HI «HTC E3C»

[loxnan kx4, B.C. Yynphkosa
1a COBMECTHOM 3aCefaHM

HTC AD «HTL GCK EICH

W CeKUAK «IeKTpOTEXHHYECKDE
abopynasannes HIl «HTC E3Cs

Pre. 1.

W

FapaHTupoBaHHO2 COBMIOAEHHE HODM KAMECTBA 3NEKTDO3HEDTUM, NEPeSaBaeMOf OT reHepaLM 0 no-
TPEGUTEN, — aKTYabHan CHETEMHaR 331a%a INEKTPOHEDTETHKH, PELIHHEM KDTOpD! 3aHHMAlOTCA
aeprocalikaloluye opraiMaatn, MawicTepcTBo anepreTukn Pocchiickoil Deaepauym, Kayunoe

H HHXEHEDHO-TEXHAYECKDS COOGLUIECTBO. Peanu3ai KpyNHbIX HHBECTHLIMOHHbIX H MHQPACTYKTYpHbIX
npoexTos Cuupw u [lanshero BocToka TPeBYeT HOBLIX MOWHOCTE/ reHEpaLIMN H NOBLILIEHHA KaYECTsa
pafoTel AeACTBYIOLLILr0 ANEKTPOCETEBOTD KOMANEKCA.

KAYECTBO 3MEKTPHYECKOMA JHEPTHM

OBECTEYEHVE KAYECTBA 3NIEKTPOIHEPTUN
B IHEPTOCHCTEMAX, NPUMBIKAIOLLIMX

K TPAHCCHBY M BAMY

OnHWM U3 BaxHeALIMX HanpaBneHnH,
Ha KOTOPOM COCPEA0TOHEHb! YCUANS
IHEPreTUKOB, ABNAETCA Ka4ecTBeHHOR
anekTpocHabxeHve notpebutenei

B NpUMbIkalouwmx k TpaHccuBy u BAMy
sHeprocucTemax. Bonpocam ero obec-
neyeHus Bbino NocesLLEHD COBMECT-
HOe 3aceaaHmne HayyHo-TexHu4eckoro
coseta AD «HTL| @CK E3C» 1 cekumu
«3nekTpoTexHMyeckoe obopynosaHmes
HIM «HTC E3C», npowenwee 10 des-
pansa 2023 r. Ha nnowapke «PacceTn
HayuHo-TexHuueckuit ueHTp» [AD «@e-
fiepanbHbIA MCNbITATeNbHBIA LEHTD»).

B COBMECTHOM TeXHUYECKOM COBeLLaHMM
npuHan y4actue bonee 30 skcneptos,
KaHOMOATOB U OKTOPOB TEXHU4ECKMX
Hayk, uccnefoBaTenei, cneumani-
CTOB-NPaKTUKOB, CNELMaNM3NPYIOLLMXCS
Ha npobnemusix Bonpocax obecnederng
rapaHTMPOBaHHOrG Ka4ecTsa 3NeKTpo-
3Heprum, vz MNMAO «Poccetu», AQ «HTL,
®CK E3C», AQ «HTLL E9C», 000 «YcTe-
KameHoropcknii koHaeHcaTops.

3acenaHwve Ben npeacepatens HTC AO
«HTL, ®CK ESC», rnagHbifl HayuHbli
cotpyanmk AD «HTL ®CK E3C» 10pun
AnekcaHapoBuy [leMeHTbeB,

C noknapom «0BecneveHue kayecTsa
3NEKTPOIHEPr M B IHEProcUCTEMaX,
npuMblkatowix k TpaHccuBy u BAMy.
OnbiT paspaboTku W BHE,PEHWS KOMMeH-
CHPYIOLLIMX YCTPOMCTBY BBICTYIMUA K. T.H.,
3aMECTUTENb reHepanbHoro LUPeKTopa
000 «YcTb-KameHoropekuid KoHaeH-
catop» Buktop Cepreesuy Yynpukos.
[oknan ebinonHeH No MaTepuanam cra-
TbM, NOArOTOBNSHHOK ANA nybnukauuu
B 3ypHane «3HepreTuks, 2023, Ne 2,

B noknape beinu npeacTaBneHtl pesyns-
TaTbl aHan13a NPUYYMH HeyIoBNETBOPU-
TeNBLHOIO KAYECTBa NEKTPOIHEPT I,
NpeacTaBneHsl NpesoKeHUa No ero
HOPMENU3ALIAY 1 NOBLILLIEHWIO NYTEM
NPUMEHEHNA MHOTOGYHKLMOHANBHBIX
YCTPOIACTA KOMMEHCALWM PeakTHEHON
MOLLIHOCTH.
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OLIEHKA TEKYLLEr0 YPOBHA KAYECTBA
ANEKTPO3HEPT WA B 3HEPTOCHCTEMAX,
MPUMBIKAFOLLIWX K TPAHCCHBY M BAMY
InekTpMYecKan CBA3b MEXAY 3Hep-
rocucreMamu 3abalikanbekoro Kpan

1 AMypckoii obnacTi ocylecTenseTcs
no TpeM TpanauTtam 220 kB: aeyxuen-
HOMY Ha yuacTke Xonbon — Moroua —
CKOBOPOAMHO, KOTOPLINA NpeaHa3HayeH
B OCHOBHOM [1NA aNnekTpocHabxerns
ANEKTPUDULIMPOBAHHBIX KENEIHBIX
nopor TpaHceuba, v opHouenHoMy

Ha yqacTke Yapa — XaHu — TwiHga, Ko-
TOPBIA CNYXWUT ANg anekTpocHabxeHus
notpeburenei Baons BAMa, Kpome
Xene3HbIX Aopor, KPYNHLIMKU NoTpe-
buTenamMm B 3TOM pernoHe AeNAKOTCA
0bbekTLl HedTe- 1 ra30TPaHCNOPTHLIX
CUCTEM 1 FOPHOPYAHbIX NPELNPUATUA,

Yuactok 220 kB Xon6on — Moroua —
CKoBOPOAVHO NPOTAXEHHOCTLIO Bonee
750 KM nony4aeT aNeKTpoIHEPritio

oT XapaHopcko# TP3C 1 YutuHckoi
T3U-1 Ha 3anapne v HepioHrpuHckoi
P3C 1 aneKTprUUeCcKMUX cTaHLMi
AMYPCKOW 3HEPrOCMCTEMBI Ha BOCTOKE
rIpK OTCYTCTBUW NPOMEXYTOUHLIX reHe-
PUPYIOLLX MCTOYHWMKOB [OCTATOUHOM
MoLHocTH. B cocTae yuacTka Bxoaat
TPM OnopHbIX [(NpucoesnHeHa K TpeM

n Bonee nutaioum B1) nopcTanumm
(NC 220 kB «3unoso», NC 220 kB
«Moroyax, NC 220 kB «Epodein
MaBnosuy») 1 17 NpaMEXYTOUHBIX
[TpaH3uUTHLIX) TAFOBLIX NOACTAHUMA
[TAC) 220 kB, coepuHerHbIx Mexay
coboit 1 ¢ ONOPHEIMK NOACTAHUMAMMN
BJ1220 kB.

B cBA3M € HEBOIMOXHOCTLIO B TeKyLLMX
CXEMHO-PEXMUMHBIX ycnoBusx obec-
ne4nTs NapannensHyio pabory 03C
Cubunpu 1 BocToka npu HopMansHoi
cxeMe ceti Ha [1C 220 kB «Yapa»

1 MC 220 kB «Moroua» sbinonxeHo
pasmMblkaHue ceazell 03C, Takum
obpa3oM, cxema anekTpocHabxeHus
notpebuTeneit aecTBYET KaK pagu-
anbHan. B cxeMax, BO3HMKaIOLLWMX

npu BoIBOAE B PEMOHT Kakor-nubo Bl
220 kB, aBapwitHoe oTknioqeHue oo
13 ocTaBwwxcA B pabote BNl npueo-
[T K NepephiBy anekTpocHabxeHus

JHEPTUA
EAWHOM CETH N 1 (68) — 2023

OT 0fIHOR 10 12 NOACTaHLMIA Ha y4acTke
XonboH — Moro4a v oT 0AHOI [0 BOCH-
MU NOACTaHUMIA Ha yuacTke Moro-

va — CkosopoguHo. [1ns nosbiweHms
HAMIEXHOCTW 3NeKTPOCHaBXeH s Taro-
BbIX NOACTAHUMIA NyTEM OpraHu3aLmn
B33aMMHOro pe3epBMpPOBaHUA aKTMBHOM
MowHocTh Mexy 03C Crbrpu n 03C
Boctoka B 2014 r. Ha 1C 220 kB
«Moroya» M3C Cubupn bein BREAEH

B 3KCNAyaTauuio npeobpasoBaTentHbli
KOMMNMEKC B BUAE BCTABKM MOCTOAH-
Horo Toka (BMT) Ha ocHose TexHono-
ruu npeobpasoeatenelt HanpsxeHWs
[CTATKOM).

B xone skcnnyatauuu BMNT evissne-
HO, YTO CYWECTBEHHLIM $AKTOPOM,
BMWSIOWMM Ha HaEXHOCTL e paboTs,
ABNAOTCA IHAYMTENBHBIE PEBbILLEHUS
HOPMaTUBHBIX 3HAYEHWI NokasaTe-
neit kasecTsa anekTposHeprin [MK3).
CBA3aHO 370 B OCHOBHOM C 3NeKTpK-
GULMPOBAHHOM TArOBOR Harpy3akoi
>xenesHol fopori. B Touke nogknio-
yenua BMNT koadduumeHt Hecum-
MEeTpUM HanpsxeHuin no obpaTHol
nocnefosatencHocT K2U nocturaer
17% npw npegensHoii HopmMe 4 %,

3 OTKNOHEeHUA HanpsaxeHua — 19%
npu npegensHoit HopMe 10%, Cym-
MapHbIf KO3GHULMEHT rapMOHNYECKNX
coctasnAlowmx Hanpsxenua KU po-
cturaet 20% npu npepensHoii HopMe
3%. B 2015 r. npovzowno yeenuueHne
rPy30NepeBo30K W EAUHUYHON MOLL-
HOCTW 3N1EKTPOBO30B NPUAEraIoLWEn
KenesHoit goporu, yTo ele Gonblue
yeyrybuno cutyaumio ¢ MNK3, Boinw
3aUKCMPOBaH LI ANTUTENBHBIE PEXUME
paboTbl CETH C MpPeBbILLIEHUEM rapMo-
HUYECKUX UCKaXEHWIA B 0fHON 13 a3,
Kpome Tore, Habnioganvck yacTble
npoBansl HanpsXeHNs, CBA3aHHbIe

¢ paboToii xenesHoi fopory U rposo-
BOIA aKTUBHOCTBIO B BECRHHE-NETHIIA
nepuop.

CnoxHas cuTyaums c Ka4ecTBOM Ha-
NPSKEHUA CNOXKUNACE HA MOACTAHLMM
220 kB «CkosopoauHo» M3C BocToka,
OT KOTOPOW OTXOAMT HECKONBKO NAHKIA

K TAFOBLIM NOACTAHUMAM TpaHccuba.
Mo gaHHbIM MAQ «PCK E3C» o1 20151,



KAYECTBO 3MEKTPHYECKORA SHEPTUA

KayecTBO 3NEKTPOIHEPr1K Ha LKMHAEX
110 kB no nokasarenam K2U u KU

He cooTBeTcTBOBaN0 TpeboBaHmnam
['OCT B TeyeHue Bcero neproaa U3Me-
peHuit. 3HaueHus K2U 3a cyTku ¢ Be-
poATHocTbio 99% pocturanm 4,5-5%
npy KPaTKOBPEMEHHBIX NOBLILIEHHMAX
10 9-10% v 6,0-6,5% npw kpaTkope-
MeHHBIX NoBsIleHnsX 0o 13,3-15,4%.
InekTpuueckoe obopynosaHue 3ann-
TaHHbIX OT 3TOM CeTW NPeANPUATMIA
pervoHa nofisepranack BO3AeHcTEMI0
VCKXEHWI HANPAXEHNS, YTO Npu-
BOAMNO K €rC OTKNIYEHMAM 1 NoBpe-
xpeHnam. Ha HINC-21 vedrenposoga
BCTO ¢ 2011 no 2015 r. sadmkcmposaHo
40 aBapuitHbX ocTanoBoK [Yalle u3-3a
HECHMMETPUM HaNPXeHWRA).

Ha pynruke «AnekcaHgposckuit»

B MorounHckom palione 3abaiikans-
cKoro kpas 3a nepwog ¢ 2014 no 2017 r.
npousowno 1137 ocTaHoBok 30n0T0-
n3BneKaTensHol dabpuku no npuumHe
HeKauecTBEHHOR 3NeKTPo3aHepruu. 3a-
TpaThl Ha BOCCTEHOBNEHME BhilligflLero
13 cTpoA obopynoBaHka cocTasmnm

40 MnH py6., 0bbemM HepononyyeHHoi
BbIpyYKmM npesbickn 250 MaH py6.

Hanuuue Wwupokoro cnexTpa Bbiclumx
rapMoHVK B MUTaloLLei ceTn Ha MNC

220 kB «Yapa» M3C Cubvpu, yposeHs
KoTOpbIX Bonee yem B NATL pas Npessl-
waert gonyctuMele [OCT 3HaueHua, npw-
BE/10 K TOMY, YTO COAEMKaHME TONbKO 5-i1
rapMoHWKK B Toke BaTapeid cTaTuieckux
koHpaeHcaTopos 35 kB, ycTaHoBNeHHbIX
Ha C «YnokaHckuit TMK», cocrasmno
57% oT Toka NPOMbILUNEHHOM YacToTk,

a UX MoAHLIA Tok Npesbickn 8 1,3 pasa
HOMUHANBHOE 3HaYeHMe.

Komnanus 000 «MaHrazea 3onoTo»
ANS HODPMaNW3aLuu NapaMeTpoB
KauecTBa anekTpoaHepruu Ha [1C
«HacepknHo», pacnonoxeHHoi B 50 kv
ot MNC «Moroua», obbaBKNa KOHKYDPC
Ha ycraHoeky CTATKOMa. CornacHo
onpocHomy aucty ot [MAQ «MPCK
Cubupu», MakcHMansHoe U3MepeHHbI 7
KOIPGUUNEHT MCKBXKEHIUA CUHYCOM-
[AaNbHOCTU HanpsixeHus coctasun 21%
npu Hopme 3 %.
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MPUYHHBI 3HAYUTENBHBIX UCKAXEHUA
MOPMbI W HAJIYUA HECUMMETP M
MATAIOLLETO HAMPAXKEHHA.
HEOBXOAMMOCTH HOPMATIM3ALL MK
MAPAMETPOB KAYECTBA INEKTPOIHEPTHN
[1NA NAKBANALMA HETATWBHOIO BNAKKA
CKAOKEHUM HATPAXKEHIA HA PABOTY
HEPTOMPUHUMAIOLLMX YCTPOMCTR
MPOMBILLMEHHBIX NPEANPUATUA
CyLiecTseHHyIo 4010 Harpy3kv Maru-
CTpanbHhix ceteit Cubupw 1 [ansHero
Bocroka, nuratowmx Tpancenb u BAM,
COCTaBNAET 3NeKTPUGULMPOBBHHES
tara 0AQ «PX[1». [lons cyMMapHo#
YCTaHOBNEHHOMW MOLLHOCTY TPaHChOpMa-
TOPOB TAMOBbIX NOLCTAHLMIA B AMYypCKO#
3HeprocucTeme cocTaenser 38,2%

OT CYMMapHOI MOLLHOCTK TpaHCop-
Matopos 220 kB Ha Bcex nofcTaHumax
aHeprocucTemsl. 7o obycnosnueaert
CYLUECTBEHHOE HeraTMBHOE BAMAHUE
MOLLIHOMA 0 HOhA3HOA TArOBOH Harpy3km
Ha KaYecTBO 3M1eKTPOIHEPIHN B NpU-
MbIKaKOLLEN CETH 1 ABNAETCA NPUUNHOIM
BLICOKOTO YPOBHR HECUMMETPUU 1 HECH-
HYCOWIANBLHOCTH HanpskeHNs,

BTopbiM HeraTuBHbIM dakTopoM, yeyry-
BNRAOLMM BIMAHWE TATOBOW HArPY3KM
Ha KauecTBO HanpsixeHws, ABNAeT-

€A BONbLIESA NPOTAKEHHOCTE NUHWI
INEKTPONEPenaYM W KX YOANeHHOCTL
OT MCTOUHMKOB BNEKTPOIHEPriu,

4TO ONpPefeNAeT HU3KYIO MOLLHOCT
KOpOTKOro 3aMbikanms (MK3) & anex-
TPUYECKOH CETH W COOTBETCTBEHHO Bbi-
COKYIO UyBCTBUTENBHOCTL HAaNPsXKeHMs
K TOKaM MCKaXeHWIA 0T HENWHERHbIX,
HECUMMETDUUHEIX U PE3KOMNEpEMEHHbIX
noTpebutenen. MowHoCTL MCkaxatoLLel
Harpyakwn TTC TpaHccuba B Bam-
xalluei nepcnektuee Bynet Tonkko
YBENNYMBATLCR, NOCKONLKY B CTaAmMM
Peanu3aLmm HaX0AUTCH HOBbIN NPOEKT
«BOCTOUHBIF NONMIOH» KOMMNEKCHOM
MofiepHusaLmmn BAMa u TpaHcenba,
KOTOPas CYLLECTBEHHO YBENWUUMT Npo-
MycKHylo CnocoBHOCTE XKene3Hogeposx-
HoW ceTh.

B HacTosee BpeMA B 30HaX ¢ HeynoB-
NETBOPHTENLHEIM KA4ECTBOM 3NEKTPO-
aneprum (K3) Habniopalotes cooteeTcT-
BEHHO KpanHe Huakue 3HaqeHua MK3.

B uactHoctn, MK3 Ha wuHax onopHoit
220 kB MNC «3unoso» coctarnaer

762 MBA, Ha wmHax 220 kB NC «Ypo-
kaHckuin [MK» — ot 319 no 266 MBA

8 33BUCMMOCTH OT peskuma. B Mupogoii
NPaKTUKE UMEETCS OMbIT OrpaHMUye-

HUA TEXHONOMMHECKOr0 NOJKNOUEHMS
MOLHBIX NoTpebuTenei, ecnu B Touke
NOAKIIOYEHNA OTHOLWEHE KOPOTKOTD
3ambikana (OK3), T.e. oTHowweHne
MiHUManeHoro 3naveHus MK3 k notpe-
6nseMOlt MOLLHOCTH Harpyaku, MerHee
pernameHTMposaHHoro. B 3anapgHoi
Eepone cTpemaTcs obecneynTs ypoBeHs
3TOr0 COOTHOWEHKA He MeHee 10,

B I0XHOM ABCTpanum — He meHee 3. OK3
cUcTeMsl anekTpocHabxeHuA YookaH-
ckoro koMbuHaTa cocTaenset acero 1,82
[MakcumManbHan MoLWHOCTL NpUcoeauHe-
Hus TMK «Ynokan» k ceam MAOD «BCK
E3C» 146 MBr].

Hanuume n3boimoyHbIx NoTokos peak-
TMBHOIW MOLLHOCTH B 3NEKTPHMUECKO#
CeTV NPUBOANT K BONLLUMM OTKNOHEHMU-
AIM HanpsXeHus, Nposanam u koneba-
HUAM HAMNPAXXEHWA, NepeHanpsKeHNAM.
MIMeHHO NepeTokm «HeaKTHBHbIX»
COCTaBNSAIOLLMX MOLHOCTM (peakTuBHOi
11 MOLLIHOCTM MCKaXeHwuii) fenaioTes
rNaBHEIM GAKTOPOM, UCKAXAIOLMM
HanpsXeHWe B CeTH, a yCTPOICTEa ee
komnexcaunu [YKPM] npeaHasHaueHs:
B TOM Y/CNE ANS YYYLLeHIs KadecTa
3NEKTPOIHEPT WM, BKIIDYAR GUILTPELIMIO
BbICLUMX rApMOHMK TOKa Harpysku. Tem
He MeHee, HECMOTPS Ha AOCTYNHOCTL

K MPUMEHEHNID CaMblX 3 EKTUBHBIX
BeicTpopedicTayiowmx YKPM tuna CTK
1 CTATKOM, kavecTeo anekTpoaHep-
rum B EHAC, ocobeHHo Ha BocToke
Paccun, octaetcs Ha HMskoM yposte,

a 13 BOCEMUW HopMKpoBaHHbix [OCT
32144-2013 noka3artenen noscemMecTHo
BbIIePKMBARTCH TONBKO OAMH — OTKNO-
HeHUe YacTOTsl CETH.

B amux ycnoBuAx Kax it HOBbIRA no-
TpebuTens 3NeKTPOSHEPrUM B pervoHe
BbIHYX[IeH CaM peLlaTh BONpoc HopMa-
nusauum MK, cHkeHHbIX xenesHo-
JOPOXHOW HArpPy3KOM, MyTeM ycTaHoBKM
YCTPOWCTE KOMMEHCALMI PEAKTMBHOM
MOLHOCTW Ha CBOMX NOKaNbHbIX Nof-

KAYECTBO ANEKTPHYECKDH SHEPTHH

cTaHumax. 1o pewaet npobnemy salym-
Tbl OT BLIXOAA U3 CTPOR TEXHONOMMYECKO-
0 INEKTPOTeXHUYECKora 0bopyosaHms,
HO NMPakTUYeCcky He BIMABT Ha KauecTso
3NEKTPOIHEPTUK B MUTAIOLLENR BLICOKD-
BO/ILTHOW CeTW W He obnervaet paboty
Apyrvx noTpebuteneit. PocT nponyckHoi
CNOCOBHOCTH KeNe3HONOPOXKHOM caTh
cnocoBeH NoCTaBuTL Mof, CoMHeH e

3 PEKTUBHOCTL YCTAHOBNEHHBIX HEW-
ckaxaloum notpebutenem YKPM.,

[inf noBuilLeHMs HapexHOCT! paboTel
anekTpoobopyaoBaHMs pasnuuHbIX
npeanpuaTWii Bonk TpaHccuba

1 BAMa HeobxoanMo NpUHATL Mepbl

no noekiweruio MK3 B marucTpant-
HEIX W pacnpeaenyTentHelx cetax 03C
Cnbupwu v BocToka nytem obecneveHus
3NeKTPOMAarHUTHOH COBMECTMMOCTH
[3MC) tarosoi Harpysku ¢ nuTalLwei
ceTblo. [1na 37010 Tpebyetcs npeobpa-
30BaTh HECWMMETPUUHBIA HeCUHYCOW-
[AaNbHbIA TOK HArPY3KI C CyLiecTBRHHOM
Aoneil peakTUBHOM CocTaBnsIoLLeN

B CMMMETPUYHDBIF CUHYCOMLANLHbIN
aKTMBHbLIA Tok. Takoe npeobpasaBatie
OCYLUBCTBNAIOT MHOMOGYHKLIMOHA/bHBIE
YCTPoiicTaa KOMMEHCaUMM,

HAUBONEE PACMIPOCTPAHEHHBIE BUAI
MHOTOOYHKLIMOHANEHBIX YKPM, MX
OT/MYMTENbHBIE OCOBEHHOCTH

[lna koMneHcauuu He TonkKo noTpe-
bnremMoit peakTUBHOM MoluHOCTY,

HO W Apyriix $aKTopoB BPEAHOro BMA-
HWS HArpy3xkn Ha NapameTpkl Ka4ecTsa
NUTaLLEro HANPAXKEHWA, BKAOUan
HECUMMETPUIO 11 BBICLLIME TAPMOHMKY
TOKOB, CYLLIeCTBYeT B3 LUMPOKO pacnpo-
CTPaHeHHbIX B MUpe BUAA BuicTpogercT-
BYIOLLIMX NODA3HO PETYNMDYEMbIX MHOMO-
DYHKLMOHANLHEIX NOMYNPOBOAHMKOBbIX
YCTPOMCTB: CTATUYECKMA TUPUCTOPHBIA
xomnercatop [CTK) v cratvueckuii
CUHXPEHHBIF KoMnercaTop [CTATKOM),
OHK 06614HD BKNOYBIOTCS MeXay Ha-
TPY3KO# W NuTatoLWel CeThbio W ABNAKTCA
CBOEr0 POfA «OMUCTHBIMW CHUCTEMaMI»
LN1A SHepreTUYeckoi cpeapl, nNpeao-
TBPALLAA HEraTUBHOE BNUAHME HArpy3Ku
Ha Ka4ecTBO INEKTPOIHEPTN B NUTaI0-
LUEM CETI U CHYKas aKTWBHLIE NoTepu

7%

B NMHWSX aneKTponepenayn 1 obopyno-
BaHWW MOACTAHLIWIA,

CTK nytem 6bicTpoedicTayiolued nodas-
HOW KOMMEHCALMW PEaKTUBHOM MOLLHO-
CTV HECMMMETPUYHOI pe3KornepeMeH-
HOW Harpy3ky 1 NaccuBHo#M GUALTPaLK
€€ TOKOB BLICLUMX FaPMOHIK KOCBRHHbIM
0bpa3om NpeBpaLlaeT NckaXeHHEIe
TOKM $a3 HarpysKkK B NPaKTUHEeCKN
CHMMETPUYHBIE AKTUBHEIE TOKW CETEBbIX
TpaHcpopmaTopos. Mpu atom CTK Moxer
BLINONHATL 1 BanaHcMpoBaHWe Harpysku
N0 8KTMBHOH MOLLIHOCTH 33 CUET peryni-
POBaHWA CBOBH PRAKTUBHOW MOLLIHOCTY
[npuKLAn LiiteiHmMeTua), Yto Wwipako
ncnoneayetcs 8 CTK ans ayrosbix crane-
NNasunbHbIX NeyYen.

Bonee cosepwenHoe YKPM, kotopoe
nosBunacs B koHue 1990-x rr. B cesAzM

¢ passuTem mowHbix IGBT-npu-
Bopos, — CTATKOM, aBToHOMHbIIA
MHBEPTOP HaNPAXeHUS, NOAKIYAEMbIi
K CETW Yepe3s dasHble NUHeMHbIe peak-
Topbl. Cuctema ynpasneris CTATKOM
nocTpoeHa TakuM obpasom, utobsl nyTem
PEryIMpoOBaHWsA MIHOBEHHOIO 3HAYEHNS
CBOETo BbIXOJHArQ HANPSIKeHUA He3a-
BUCMMO B Kaxaoi paze dopMUpoBaTE
TpebyeMoe 3HaueHMe ToKa, T.e, No pr-
3uyeckomMy npuHumny CTATKOM — 310
noasHe perynupyemblii MCTOMHUK ToKa
[MowrocTh). Mpu 37oM era cicTema
YNpaBneHus B 3aBMCMMOCTY OT peLuae-
MOI4 3371241 MOXeT BbITb peanusoBaHa
K&K N0 NPUHLMMY BEKTOPHOTO yNpas-
NEHWA, TaK 1 No MPUHLIMNY KOHTpons
MIHOBEHHOIO 3Ha4EHMS CETEBOrO ToKa
AnA peaniaauin GyHKLUMK aKTUBHOK
buneTpaumm.

Ecnu uctouHmnkamu peakTusHoi
MotHocTy B CTK siBnsioTca naccueHble
3NEMEHThI: KOH/IEHCATOPb! U PeakTopbl,
7o 8 CTATKOM peakTuBHas MOWHOCTE
reHepUpyeTCs aKTUBHLIMK 3eMeHTaMu
nyTeM GopMUPOBaHMS TOKA COOTBETCT-
ByloLLelt passl.

DaKTUUeCKkU paccMaTpuBaeMele
YCTPOMCTBA KOMMEHCALMMW NpeBpaLlakoT
NiobyI0 ANEKTPUYECKYIO HArpy3Ky B 4ncTo
aKTMBHYIO M No3BoNAT obecneumts

JHEPTMA
EAMHOM CETH Ne 1(68) — 2023

CUMMETRIYHOR HanpsiXeHWe No dasam.

Takum 06pa3om, MOXHO KOHCTATUPOBATE,
uTo cyulecTeyiowme buicTpoaeicTeyio-
Luue YCTPOACTBA KOMMEHCALWY peaKkTHEe-
HoiA MoLHocTh Tna CTK u CTATKOM
MOryT 0BecneymTL 3NeKTPOMarHHTHYI0
COBMECTUMOCTL NI0B0oit NpoMblLLneHHok
Harpyaku ¢ NUTallLeH ceTbio W rapaH-
TWpOBaTL HopMmaTueHble [1K3 B Touke
nepefayn aNeKTpUHecKoi SHeprin
cornacHo [OCT 32144-2013.

CTK v CTATKOM npy ux ycraHoexe

Ha TAroBbIE NOACTAHLNN 3NeKTPH-
HULMPOBAHHBIX XeNesHeIX Aopor
moryT npueectn [1K3 B npuMblkaiowx
cetax k Tpebosanuam MOCTa, Ho noka
OHW Mano BocTpeboBaHb!.

MAPAMETPhI BbINYCKAEMbIX CTK

W CTATKOM, COEPA UX NPUMEHEHHNA

110 KNACCAM HANPAKEHUA W MOLLHOCTAM
MNeparie CTK B Mupe nosBun1ck B koHLE
1970-% rr. v NpegHa3HaYaNnCh AR KOM-
NeHCcaLmMk HeraTVBHOTD BRMAHUS

Ha CeTb CAMOI «BPeAHOM» W3 cyllecT-
BYIOLLMX 3NEKTPUMECKIX Harpy3oK — ay-
roBbIX CTanennagunbHbix negeid [OCM).
3a npolweALe rogsl NpeaebHas Mol
HOCTb BbINYCKAEMbIX MPOMBILLNEHHOCTLIO
CTK sbipocna ¢ 80-120 go 320 Meap.
MocTosHHOE coBeplUeHCTBOBaHHE
TEXHONOrMIA W KOHCTPYKL MK CUNOBOMO
obopynoeanua CTK v paapaborka HoBbIX
bonee coBepLIEHHLIX ANFOPHUTMOB ero
ynpasnexus caenany CTK cambIM pac-
NpOCTPaHeHHbLIM CPEACTBOM KOMNEHCa-
LMK KaK NS NPOMBILLNEHHBIX MPeanpu-
ATMIA, TaK M ANA CeTeBbIX MOLCTAHLMA,
rAg WX NPYMEHS 0T A1 PeryNMpoBaHns
HanpsxeHun. [Nepsbie NBa oTeYecTREH-
Heix CTK paspabotky B3W [Hanpsxenve
35 kB, MotHocTs 160 Maap) 6binm na-
rotosnexs 8 1985 . u pabotaioT 4o cux
nop. Tonbko Ha METaNNypruveckmx
npeanpuatiax PO n CHI ycranoene-

Ho 28 CTK HanpaxeHuem 10 11 35 kB
npoussoacTea B3W — AD «Ancane-
n0-B3U» — AQ «Hupex ACY BaK»
CyMMapHoi MowHocTbio 2995 Meap.
OHu paboTaloT 1 Ha NOACTaHLMSAX NpoM-
NPeAnNpUATHI ¢ MOLLHO NepeMeHHoM
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Harpy3Koi, U Ha CeTeBbIX NORCTAHLMSX
MNAQD «®CK E3C».

B ceqzu ¢ Tem, yTo Bonpoc HopManu-
3aumu MK3 Ha onopHoi MC 220 kB
«CkoBopopMHE» AnKTeNbHoe BpeMA

He pewancs, MNAO «TpancHedTs» npu-
HANO pelueHke ob ycranoeke payx CTK
MouiHocTeio +10 Meap Ha age cekumm
wwH 10 kB nogxntouennto k MC 220 kB
«CxoBopoavHo» nogcTaHumm 110710 kB
HMC-21 «CkosopoanHo», nutaiowed
31EKTPONPUBOLLI MArUCTPaNbHbIX
HacocoB. CTK 10 kB 8 2017 r. BBeaeHb|
B NPOMBILLNEHHYH 3KCMyaTaumio. Mx
pabota abecneyuna crabunmsaumio Ha-
NPsKEHWA Ha ABYX cekumMax LiuK 10 kB,
CHIMXEHNE KOIPOULMEHTA HECUMMe-
Tpw no obpaTHel nocnefoBaTensHOCTY
10 0,5%, cHuxenue koadduumrenTa
WCKaXXEHWS CUHYCOMOANbHOCTH KPMBOIA
Hanpsxernsa ao 1,5%. Brarogaps
ROCTUTHYTOMY MOBLIWEHUIO KBUecTBa
NEKTPOIHEPTMM aBapHIAHbIE OTKMIOYe-
HWA 3NEKTPOABUraTeNel MarucTPasbHIX
HaCOCOB NPaKTMYECKM NPeKPaTUINCh.

CraTuyeckue KoMneHcaTopsl Tvna
CTATKOM, nosBuslumecs B koHue
1990-x rr., ssnawoTcs Gonee coseplueH-
HbiM K ele Bonee MHOrodyHKUMOHANL-
HbiIM, yemM CTK, cpeactaom obecneve-
HuA AMC Harpyskm ¢ ceTbio. [omMumo
PeryIMpoBaHnsa peakTUBHOM MOLLHOCTH,
OHM MOTYT OJHOBPEMEHHO OCYLLLECTR-
NATb Nepefaqy akTMBHOW MOLLHOCTH
Mexy pasamn ans banaHcuposaHWa
HECUMMETPUYHBIX MW OAHOGA3HbIX
Harpy3okK 3a cHeT BbICOKOro BLICTpoaeii-
CTBUWSA M BOIMOXHOCTH paboTaTk Bo Beex
yeTbipex ksaapanTax. Ha HauansHoM
neprojie BHeAPeHWA M3-3a BLICOKON
YAENbHON CTOMMOCTU, AOCTUaBLIRH
100-150 eepo/kBap npumeHerne CTAT-
KOM orpanuumnsanoce ycrpoicTeamm
HW3KOro HanNpsXeHWA, peanvsoBaHHbI-
MW Ha 6a3e 0QHOMOCTOBLIX MHBEPTOPOB,
V OTARNLHBIMY NPOEKTaMM YCTaHOBOK
BbICOKOrO HaMPAXEHWA C NPUMEHEHM-
eM MOBbILLAILIMX TPaHCpOPMaTOPOB.
Ho ¢ poctom obremos nponssoacTea

W CHIDKEHWNA LieHbI NoMYNPOBOLH -

kos cepa npumerHeHna CTATKOM
NocToAHHO pocna. BaxHsiM akTo-
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poM 3TOro pacTa CTane npUMeHeHUe
CXeM MHOTOYPOBHEBLIX MHBEPTOPOB
HanpskeHUA no TexHonoruu MMC,

4T0 43N0 BO3MOXHOCTL PEann30BLIBaTL
YCTPOHCTBE BLICOKOrD HaNpsXeHUs

Bea NpUMEHEHMA NOHUKAIOLLMX TPaKHC-
$opMaTopoB, a TakXKe UCNONb3cBaTL
GYHKLMIO aKTUBHOM GUNLTPALNM ToKoB
BbICLUMX rapMOHKK Harpysku. B Hacto-
Aulee spema AQ «Hugek ACH B3W»
OCyLIeCcTBAsET NpoK3BoacTBo B Poccuu
becTpaHcpopmaTopHeix CTATKOM

Ha HanpsxeHWe 6-13,8 kKB mowHoCTEIO
ot 2,5 o 30 MBA,

Mo coBOKYNHOCTY TEXHUKD-3KOHOMMYE-
CKMX NokasaTenei CerofiHs 30Ha npuMe-
HeHua CTATKOM — sto ace yetpoii-
cTBa knacca 6 1 10 kB ana Harpysok
niaboro Tna (CTK Ha 211 HanpsxeHms

B HECKOMLKO pa3 bonblue No 3aHuMa-
eMoli nnowaan). Ecti npuMeps! npy-
meHeHus CTATKOM u Ha HanpsixkeHue
35 kB pna ICN MowracTeio o 70 Meap.
[ins kaxporo koHKpeTHoro cnyuas
TpebyeTcs cpaBHeHUe SKOHOMUYECKMX
nokasarenei Bapuantos YKPM ¢ yuetom
CTOMMODCTH NoTepk W obenyKMBaHus,
kotopble anst CTATKOM Bbiwe, yem

ana CTK. YKPM mowmoctsio 100 Meap
1 Bbile — 370 30Ha npuMeHeHua CTK,

8 3TOM /I1aNasoHe OHM HaMHOro fellies-
ne CTATKOM.

BbIBO/b! ¥ PEKOMEHIALMM

110 HOPMAJI3ALIMM K3 NYTEM
MPUMEHEHSA MHOrO®YHKLIMOHAJTbHbIX
YCTPOMCTB KOMMEHCALMM PEAKTMBHOM
MOLLHOCTH

~ OtcyTcTBUE Ha TATOBbLIX NOACTAHUM-
Ax nepemeHHoro Toka OAQ «PXX[I»
B 3HEProcMcTeMax ¢ HM3KoM
MOLLHOCTBIO KOPOTKOTO 3aMblka-
HUA, NpYMbIKaloLWnx Kk TpaHccuby
1 BAMYy, perynupyemsix ycrpoiicTa
KOMMEHCALMI PEaKTUBHOM MOLL-
HOCTW NPUBOAKT K OTCYTCTBMIO
3NeKTPOMArHUTHOW COBMECTMMOCTH
TAMOBOW HArpy3kK C NUTaKLWeH
CeThIO W CYLIRCTBOBAHMIO OTAE b~
HbIX PAROHOB C 8HOMAaNbHO NI0XMM
KauecTBOM 3NeKTPO3HEepruu, Hera-

TUBHO BNUSIOLLMM H3 OCTANBHbIX
natpebutene,

Buinyckaembie 8 PO GuictponeiicT-
ByloWMe nodasHo perynupyeMble
nonynpoBoAHKKOBbIE YCTPOMCTBa
koMneHcauuu tTuna CTK n CTAT-
KOM nozsonaior obecneunts
3NEKTPOMArHUTHYI0 COBMECTUMOCTh
€ NUTAIOLLEN CETbIo NepeMeHHON
KeNe3HoA0POXKHOMA Harpysky

1 HOpMan13oBaTk MokasaTten
KaJecTsa 3NeKTPOIHEPrUM B TOYKe
nepenayy aNeKTPUUECKol IHepruu
TArOBbIM NOACTAHLMSAM COrNacHa
MOCT 32144-2013, Ho ocTajoTen
HeBocTpeboBaHHbLIMU M3-3a OTCYT-
CTBMS 3KOHOMWUYECKWX CTUMYNOB

K NX NPUMEHEHMIO.

PeluieHne 338341 NoBkILLeHMA
KaYecTBa HanpsxeHus, McnopyeH-
HOT0 yAaneHHoi TArOBOA Harpy3Koi,
B CVCTEeMaX INeKTPOCHaBkeHWa Heu-
ckaxalowero notpebutens BoamMox-
HO NyTeM YCTAHOBKW YCTPOMCTB TWNa
CTK 1 CTATKOM HenocpeacTeeHHo
Ha LWWHBI Harpy3kn notpeburens,
Taxas HOpManu3auws napameTpos
KauecTBa NUTaIOLLEro HanpsXeHs
A5 NoKaNbHOW Harpysku npa-
KTUYECKW HE BNMAET Ha KauecTeo
3NeKTPO3HEPrkM B NPUMBbIKalOLLEH
BbICOKOBONBTHOM CETU.

Hawnbonee addekTnaHLIM pelue-
HueM npobnemsl HU3KOro kayecTBa
3NEKTPOIHEPrN B MarucTpanbHbIX
CETAX, NPUMBLIKAIOLLMX K TpaHccuby
v BAMy, senseTca ycTaHoBka Ha TA-
roBbix noacTaHumax DAD «PX[1»
TpexdasHbIX KOMNEHCHUPYIOLLMX
YCTPOACTB ¢ NodasHbLIM yrpasne-
HueM Tuna CTK u CTATKOM. Heob-
X0AMMOCTE ycTanoeky YKPM kaca-
€TCA He BCeX TArOBbLIX MOACTAHUMIA,
a Tonbko Tex, B KoTopblx OK3 — co-
OTHOLEHWe MoLwHocTk K3 B Touke
NPUCOBAMHEHUA K CyMMapHOH
MOULHOCTY TAFOBOM Harpysku —
MEHbLLE KPUTUYECKOro 3HaYeHUS,
onpefeneH1e KOTOpPOro BO3MOXHO
aMnuprieckum cnocobom. B cea-
31 C 3TUM BECbMA aKTYaNbHBIM
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npeacrasnsAetca nposegerne HAP
Ha TeMy: «OUeHKa BAMSHUA TArOBOH
Harpyskn Ha K3 B nutaiolen cetm
¥ onpeaeneHne KPUTHYECKMX 3HaYe-
Huit OK3 [MK3/Skarpysku), npu ko-
TOPbIX BO3HWKAET HeobxoaMMocTs

B ycTaHoBke Ha TIC ycTpoicte
HopManuzaumm K9», B ceoe Bpems
aHanoruHan pabota beina Beinan-
HeHa noA 2ruaoi MexayHapogHo-
O KOHrpecca na anekTpoTepMun
ANA OUEHKM BNMAHKMSA Ha CTOPOHHMX
notpeburenei ACI.

~ Bulicokoe kavecTso anekTpoaHepruu
8 EHOC moxeT Bbims obecneueHo
TONBKO MPU YCIOBUW CTUMYNIN-
POBaHMA Ha FOCYA3PCTBEHHOM
YPOBHE NPUMEHEHWA COBPEMEHHbIX
CPEACTB KOMMEHCALMUU PeakTNBHOM
MOLLIHOCTH, 4To TpebyeT npuHs-
TUA COOTBETCTBYIOLLMX 33KOHOB,
HOPMUPYIOLLMX TAPUPHYIO NOANTUKY
Poceuitckolt Denepauun g atoit
obnacru.

B obcyxpeHun goknaga npuHsnn
y4acTue:

- 0.A [lemenToee, rnasHbIil Hay4HbIiA
COTPYAHWK YNpaeneHus opranuaa-
UMM Hay4HO-TEXHMYECKoro CoBeTa
Henapramenra HTC v HayuHo-Tex-
HUYeCKOM MHpOPMaLIMK, Npeacena-
Tens HTC AQ «HTL ®CK E3Cx»;

- O.WM.Naxdunos, 4.T.H., HAYaNLHKK
NenaptamenTa HTC u HayuHo-Tex-
HYYCKOH MHQOPMaLMM — HAyYHbIA
pykoBoauTens AD «HTL, ®CK E3C»;

- Pr. WamoHos, K. T.H., 3aMecTu-
Tenb HavyanbH1ka [lenaptamenta
OnNepaTMBHO-TEXHONOrMUeCKOro
ynpaeneHusi MAO «®CK E9C»;

- 0.B. TypkuHa, K. T.H., 3aMecTuTeNns
reHepanbHOro AMPeKTopa No MHHo-
BaUMOHHONA ferTenbHocT AQ «HTL
OCKE3C»;

- E.B. TysnykoBa, rnaBHeIi akcnept
OT/eNna paseuTHA IHEPTeTUYECKMX
cuctem AO «HTLL E3C»;
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= [Apyruie Ynexsl HayyHo-TexHu4ecko-
ro coseta AQ «HTL, ®CK E3C».

YuacTHukaMu obcyxaeHus Guino oTMe-
4eHo crepyloLlee,

1. B WacTosiee Bpemn Benetca
paspabotka FOCT P «3nexTtpomar-
HWTHaA COBMECTUMOCTb. HopMbi
rapMOHUYECKNX COCTABNAIOLIMX
1 CocTaBnsowmMx obpaTtHoii no-
CnepoBaTesbHOCTA TOKa B CeTAX
oblwere HazHayeHUs cpenHero
1 BLICOKOr0 HanpmxeHua». Cpok
paspabotku 2023-2024 rr.

2. CeepxHopMaTVBHLIE 3HA4EHUA
NK3 (K2, 1 K, Ao 20%) caupe-
TENbCTBYIOT 0B OTCYTCTBUM 3neK-
TPOMarHUTHOM COBMECTUMOCTH
3NeKTPUULIMPOBAHHOM TArOBOM
Harpyaku OAQ «PX[» ¢ nuTa-
IDWEN CRTbID U D HePa3BMTOCTY
anekTpuyeckolt cetu. B HacTosawee
Bpems Ha BAMe BocTouHee Takcu-
MO TAra He anekTpudrLMpoBaHa,
2N1eKTPOCHab)eH1e CTaHLMOHHOM
MHPACTPYKTYPLI, CUrHanM3aLmm
1 BnokMpoBKM acyuwlecTBnsAeTcs
OT peruoHanbHbIX NEKTPOCETEN.
[Tpu 3TOM MCKaXeHWA Hanpsxe-
HUA, BO3HMKWMe Ha TNC Tpauc-
cuba [MC 220 kB «CrosopogmHo»),
pacnpocTpaHgRIoTCs C NOToKaMu
PeakTMBHOM MOLHOCTH B 3/eK-
TPUYECKOI CETW Ha MHOrME COTHW
KWNOMETPOB N0 paanankHoi Ceth
220 kB o ToUKM pasMblkaHUA CBA-
31 03C na MNC 220 kB «Yapa».

3. B cootBeTcTBMK co Cxemoi
1 nparpaMmoii paseutus E3C
Peccum Ha 2023-2028 roas! (CulP)
Aana obecneyeHuns anekTpocHab-
eHua BoctoyHoro nonurona
B 3HeprocucTemax 3abamkanb-
cKoro kpas, AMypckoii obnacty
u Pecnybnukum Caxa [fkyis)
B 2024-2025 rr. npepycMaTpuBaet-
€A pacwmperue HeploHrpyHckoi
'P3C Ha fBa Bnoka MOLLHOCTbK
225 MBT kaxaplii, coopyxetue BJT
500 kB Aropra — CkoBopoguHa,
BJ1220 kB 3unoso — Xonbow,

IHEPTUA
EMMHOM CETH N 1 (68) — 2023

B 220 kB 3unoso — Moroua,

8 2028 r.— coopyxenue BNl 220 kB
Haypua — Moroua, uto npuseget
W K noBtieHnio MK3 Ha wuHax
220 kB TMC v cooTeeTcTBEHHO

K HekoTopoMy ynyuiweHwuio MK3.
MomMumo at0r0, B COOTRETCT-

B1K co CxeMoi W nporpaMMoi
passutnA E3C Poccuw na 2023-
2028 ropp! B 2023 1. npegycMaTpu-
BaeTca yctaHoeka Ha TI1C 220 kB
«Epoden Nasnoeny» UPM 220 kB
120 Msap.

CornacHo pekomenpaumam pabo-
Tol «PaapaboTka MeponpuaTuii,
HanpaBneHHbIX Ha NoBLILIEHWe
HaA@XHOCTU 3NeKTpocHabxXeHus
obbektas OAOD «PX[» [ycrpane-
HUE HECUMMETPWW HaNpPAXEHWA

M CHUXEHWE rapMOHUYBCKMX
uckaxenuid e cetu 220 kB)
yuacTka 220 kB Metposck-3abai-
kanbckan — CKoBOpPOAMHO», Bbi-
nonHenHoi AQ «MHcTUTYT «3Hep-
roceTbrnpoekT» rno 3akasy 0AQ
«PX[» & 2018-2019 rr., ans Hop-
Manu3saumu MK3 Ha yuacrke
MeTposck-3abaiikanbckan —
CkoBopoavHo Tpebyetcn ycTaHos-
Ka CUMMETPUPYIOLLMX YCTPORCTE
Ha wuHbl 220 kB TNC cymmapHoi
MouHocTbio 360 MBap v punb-
TPOKOMMEHCUPYIOLLMX YCTPOHCTE
Ha wuHel 27 kB TNC cymmapHoi
MoliHocTelo 300-500 Meap B 3a-
BWCMMOCTH OT TMNa yCTPOACTB.

B cooTeeTcTBMM € nocTaHoB-
nenuem MNpaeutensctea PO

01 30.12.2022 N2 2556 pazpaboT-
ka CxeM 1 nporpamMm paaeutis
3NEKTPOIHEPreTUUECKUX CUCTEM
Poccun HanpaeneHa npexpe
Bcero Ha obecnevenue notpeb-
HOCTEl B 3N1eKTPUHECKO 3HEpruu
A MOLLHOCTM B NEPCNeKTUBHbINA
nepwop v obecneyeHue napame-
TPOB 2NEKTPOIHEPreTUUECKOra
pexwuma pabotel ESC Pocewm,
oTAeNbHbIX ee YacTei B obnactu
HONYCTUMBIX 3HaYeHKid. Jlokans-
Hble MeponpuaTua no obecne-
YEHMID NapaMeTpos KayecTea
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INEKTHHYRCKOA 3HEPTUW nexaT
sHe obnacta sumManua CullP.

6. B coctas pabot no paapaberke
CxeM BHellHero anexkTpocHabxe-
Hus [CB3) [npukaz Munanepro
Poccum or 28.12.2020 N2 1195)
BKNYEHO crangapTHoe Tpeboaa-
HHE OMPENRRNTL TEXHUUECKUE pe-
LfEHHA NO YCTAHEBKE HEoHXoEMMbIX
CPefCTB KOMASHCALMM peaKTua-
HOW MOLYHDCTH ANA oBecneveHus
AOMYCTAMBIX YROBHEN Hanpshke-
HUA W KaURCTRA 2NEKTPHECKDH
2Hepruu, Kak npaenno, 3aasutent
2 JBRBNAET HANHYUE BHEPTONPH-
HIMBIOLYX YCTOACTS, BRARIOLMAK
Ha [K3 v o7 Hero zasucatwx, na-
3ToMy rnySokux npopabotox MK3
8 CB3J e sstnecnnsetea u atene-
JKMBAETCA TRALKG BENHYMHE 0TKRG-
HEHHR HANPAXEHNA B OCHOBHLIX
¥apaKTepHbix pexuMax. Boibop
CKPM ocywlecTBAREYCR N0 peayns-
TaTaM PAcyeTa YCTaHOBHBLWMXCS
CUMMETPHUHLIX PEKUMOB U CTATH~
YECKOR yCTOHUM BOCTH,

BAns bonee rny8okoid npopaBoTen

sonpocos obecnevenns kayectea
3REKTPO3HEprKK Lienecocfpaaso

8LIMONHEHME OTASNLHOY BHECTA-

AmiiHoh paBoThl.

7. Bcraeka NocTosHHOMO TOK3 Ha 0c-
HoBe TexHonoruu npectpasoBare-
nefi Hanpaxexne Jabalikankckoro
#1peolpajoBaTENbHOra KOMNAEKTS
Ha MC 220 kB «Moroua» obwefh
YCTAHOBNEHHOH MOWWIHOCTBI
480 MBA dyHruoHupyet ¢ 2014,
B PEXMME CTETMYECKOTO CHHXNOH-
Horo xkoMneHcaropa [GTATKOM).

B cuny Toro ura CTATKOM & npuh-
uune obecreunsaeT yeansueHye
MK3 zHeprocrcTemMsl B cTalu-
OHAPHBIX PEXUMEX, BbifIK 3Ha-
uuTensHo yrydweansl MK3, B oM
UMCNE fiQ HECUMMETRNM K rapMo-
HUHECKHM UCKAXEHMAM HanpsXe-
HWA. ITO NOBLICHAD HBREXKOCTL
anexTpocHabxeHrA TroBLIX Noa-
cTaHumi 3abadtkanuckoro ywactka
TPakcCKBUPLKOM XKeneanoi goperu
1 NK3, yro noasonuno ocyweact-

8.
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BMTb NPONYCK TAXENGLIX 1083008,
KPaTHO YBENWMYKMTL NRONYCKHYID
€nucobHOCTE YHACTKa, 6TKAKYMTE
HMONYNLHbIE INRKTPOCTZHLIMHM,
ofiecnedusalolLmMe NoANUTKY
CETH YCTPORCTE aBTe6/0KMPOBKY,
NP 3TOM 3RAYHTERLHO CHUIURGCH
xonudectao cBoes B pafore
YCTPDACTE ROKOMOTUBHON ChrHa=
JINZAMA, YPOBHY HANPRKEHMIA
crabunuauponanuce B npegenax
AONYCTUMBIX 3HAUEHIHA,

B 2021 r. Ha NC 220 xB «Xupe-
xeH» M3C Cubupn 6bin BBEREH

8 2KCAMYaTaUMIo paspaloTaHHeIM
¥ H3roToaneHHbv AD «HTLL OCK
ESC» BoICOKOBONLTHLIA AKTHUEHB(H
dunbTp Ha ccHose Npeobpaso-
BATERA HANpskeHnA cepum MY
SRR KOMNEHCALMY HECHMMETPMM
¥ HECWHYCOMARNEHOCTM TOXOS

Y HBNPRXEHHA B 2AeKTPHYBCKHX
cerax 10-220 kB. YKPM addectup-
HE CHHXAeT KOZOPULMEHT HacHM-
MeTpumM HanpskeHvid no ofpatHoi
nocneppaaTensHoCTH Ha 2,4-2,6%,
KOMMBHCHAYET TOXN M2 PMOHAK

1 abpaTHoi RocnenopaTenbHo-
¢TW. MowHocTs nuaoTHoro MY
(10 MBA) regocTaTouha gna pe-
WweHun Mactrabubix npobrem ¢ K3
Ha YHACTKE CATH, NPHAEIAIILENM

k MNC 220 kB «XXupexeH», He ropo-
pA yxe o TpaHccuBupekoi xenea-
#elh fopore B LIGADM, HO ABAAETCA
NpBHMENOM BOIMOXHOTG PELIEHHA
npofineme),

Hewcxaxatowme norpebura-

1K 3NSKTPOBHEPIMY B PerhoHe
BbIHYX/EHbI CaMy PeLlaTh BONpoC
Hopmanuzayuu MK nyrem ycra-
HOBKH YCTRORCTB KOMRBHCALMK
PEBKTURHGH MOLHOCTH Ha CBOMX
NOKANLHBIX NOACTAHUMAX, ST0
pelsaeT npobneMy 3alumTe! oT Bar-
XOA3 M3 CTPOR TEXHONOTHYECKArD
anekTpeTexHuyeckoro obopyroaa-
MR, HO TIPAKTWHECKM HE BIMAET
Ha K2MECTBO BNEKTPOIHED MY

B NHTAIOWIEN BLICOKOBONETHOM CaTH
nue eneryaet pabory gpyrux
noTpefinTensai.

10. Llenecoobpasna paspaorxa Hop-
MATUEHO-TEXHILECKYX AOKYMEHTOR
¥ HODMaTHBHO-NPABOBLIX aKTOB
[HITA) ne erpatimueHsio aMueccn
TOKOB BLICLIMX FaPMOHWX M TOKOB
sbpatkedt nocnepebatensHoCTW,
VCMNONHERHE KOTEDEX MOXHO
6Gbino Gl NpefycMaTpHBaTs 8 Ao-
rOBOPAX 0 NEPEREYE 2HEXTPAZHEp-
ran.

11. B uensx cozpanun pokeaatensHowm
Bazul paccMoTpeHun B cynebHEX
OpraHex npeTeHani notpednTtenai
3NREKTHOIHEPIKM O BOIMELLEHUK
YBLITKOB, OHRCEHKLIX U3-33 e
HECOOTBRTCTBYKILere CTaHAAp-

Ty kauecrsa [OCT 32144~2013,
HeoBxoavMo NpoBeJeHME RasLAC-
HHTERbHOH PaboTh, 8 ToM YMene

€ MCNORLIOBAHKUEM OTPACEabIX
CMW, o HeoBxoprmoacTy onyBnu-
KaBaHKA naTpebutennMn obbeMon
noHecexnore ywepba ot HexauecT-
BEHHOTO IREXTAOCHAGNKEHWA,

12, NAQ «Poccetus arnovaer
8 3301aHKA Ha NPOBKTUPOBEHHE
ofbekToB HoBaro cTpOMTRNLCTEE,
TEXHUYECKOTD NepesoopyKeHHa
U PEROHCTPYKUM INEKTROCETEBBIX
obueKToB NprMeHerke nodazHo
peryavpyemsix YKPM, TpeByerca
COBEDLUBHCTEOIAHHE METOANKH
SMPENENBHHUR YABNBHEIX CTOMMO-
CTeW TaKHX YCTPOACTS GRS pasHbIX
HOMMHANBHBIX MOLHOCTR .

13. Mpw yeraneaxe Ha CMExXHsIX
MOACTAHLMSX HANPXEHUEM
110 kB # 8bile BLICOKOBORLTHBIX
AKTUEHLIX GUNETPOB AN MCK 0~
YEHHA ¥X BIRMMHOIO BIUAHUA
HeoBxonvMa NpefycMaTprBats
NPHMEHEHUE CUCTEM YNIPABREHUA
c obpaTHoR CBAZLIO No cymMap-
HOMY TOKY MCKaXKaKoLLeR Harpysku
M aKTMBHOro HUALTPA B KaHaNax
PerynMpoBaHKa TOKOB BLICLIMX
rapMeHu. fipuMeHeHHe cuereMbl
ynpaeneHyA ¢ obpaTHeN canasie
NG HANPAXEHHID BLICLIMK rap-
MOKHK BONYCTHMO TONBKO Nocne
NpOBeReRHA UCCIBAOBAHKI B3«

KAHECTBO 3NEKTFHYECKOR JHEPTHH

UMHOID BIINAKHS BHICOKOBONSTHEIX
AKTMBHBLIX PUALTPOB ApyT Ha Apyra,
NOATBEPXAZIIWMX OTCYTCTEHE
NoTepH YCTORYMBOCTH perynatopos
BBICLUMX FapMOHUEK,

14, B mnpoBof npakTike MMEET Mecio
pernamMeHTauma 0K3 [coomHowenue
MEXLY MOWHSCTE0 K3 B TouUKe Npu-
COEAMHEHMA K CYMMaPHOMR MOLLHOCTH
npucoearHAeMoro obbekTa — TRro-
BOR HarpysKK, MeTannyprudeckore
NPOM3BOACTE, Bo3cBHGBRAEMOO
HCTOMHMKS 3neKTpoaHepruM] ¢ Lensio
COXPBHEHIA OTKAIOYCTOMYMBLCTH
axeprocucreMbl M K3, Kpuruve-
cxoe 3HaveHwe OK3 onpegenanocs
ARA PasHbIX YCNOBHIA IMMMBHUBCKHM
cnocobiom, B YacrHocT, TakuM cna-
cofiom MesknyHapoaHpiM XOHrpeccam
10 3NEKTHOTENMHA B CBOE BLEMA
Bhino onpefieneHo kputhieckoe OK3
LA TEXHONOTHYECKOTD MPWCoBaW-
HEHWRA BYTOBBIX CTINENNaBHALHbIX
neved,

INo wyoram 3acenzrns Buiny APKMHATS
CNeLyiol4e peLeHHs,

1. MpuHATe K cBRREHW MHhopHas
Uwi0, M3AOXEHHYID B JOKRafe.

2, Onobpute pesyasraty OKP,
BuinenHerHeIx AQ «Hupek ACK
B3W», 000 «Ycth-Kamenoropekuit
KoHAeHcaTop» v AD «HTL, ®CK
E3C», nanpaenesHbix Ha coananne
u pazeuTye buicTpofeicTByoUmx
nohaIzHo PerynnpyesLIX yCTPOicTs
KOMMEHCAUMWY PEaxTUBHON MOLLHO-
CTH Ha ocHoRe NpeobpaaoeaTens-
HO¥ TEXHUKM.

3. Peromenposats 000 «YoTe-Ka-
MEHOTOPCKMH KOHGEHCATOP» W AD
«HTL| @CK E3C»:

- NpaBeRenMe pagLACHUTEALHON pa-
60Th! ¢ (fapTHEPAMK N0 NOCTABKaM
YKPM o HeobxagmmocTu ory&ni-
K0BaHKA roTpebuTensMn cbuemon
MOHECEHHOTD yuiepha oT Heka-
YecTBeHHOre anexTpocHabxemn
B CBASW ¢ HapyweHweM MOCT

83

321442013 B uenax coananus go-
XazaTenbHoR 633k paccMoTpaHA
cynebHbIX obpalwenmi;

nogroreswts ans MNAD «PocceTyn»
MPEANOXKEHUA ND COBEPLIEHCTEO-
BAHMIO METONWKM OfIREAENEHUR
YABNLHBIX CTOMMOCTeH Nnodas-

Ho perynupyembix YKPM [CTK,
CTATKOM, axTveHbie dunsTpo-
CHMMMETPHRYIDWIME YeTpoiicTea,
YLUPT) ann paskbix HOMUHARLHBIX
MOLUHOCTEN;

NPGACIKNTE HCCNESOBRHUS
1 paapaboTka no coBeplieHtT-
BOBaHMID KOHCTPYKLIKH nodazHo

perynupyemeix YKPM i TexHonorvi

WX M3TOTOBAGHMA 1 NPAMEHEHYA
ANR NepepacnpegengHy ROToKos
PEAKTHBROT MOWHOCTH B 21eK-
TRHUHECKOR CETH, MOBLILUEHHS WX
TeXHWKo~2KoHOMMyacKoi adek-
THBHOCTH,

PekomeropaTe MAQ «Poccetin:

copMuposate Nhak pabor

no cosgaHud HIMA, HanpasnexHbx
Ha CTUMYTMPOBBHHE KCKAXAIoLIMX
#aTpeluTeneil B NpUMEHEHUM
KOMNEHCUPYIOLLMAX YCTPORCTB,
obecneuueaionivx TpeboaHKa

A0 NPefebHbIM YPOBHAM 3MUCCUU
TOX0B BLICLUMX FAPMOHUK B 2NeK-
TpHYEcKkne ceTH obLlero HaaHave«
HHA;

NpoARNXHTL PABoThl MO TeMaTHke
MIY, g yactHocTn HUOKP no Teme
«Pa3paboTka U warotoeneHma
YHUUIMPOBAHHOMD MOAYABHOTO
npeobpaaoBaTenbHOr YCTROWCTES
[MY] egyrmuHei MowgHoeCTLIO
30-50 Meap ans obecnedenns
KauecTBa BNEKTPOIHEpruk»;

npu fposefieHyM pabaT no srbopy
MECT YCTRROBXM M MOUIHOCTH BLicT-
PORecTaYHMX ROGadH0 peryu-
pYEMBIX YCTRORCTB KOMIRHCALMM
PeaKTHBHOK YCTPOACTS M HOpMA-
AM3ALIHK KaUecTBa 3nexTposHep-
ruu {CTK, CTATKOM, aktveHEIe

SHERTHA
EAHHOR CETH Ke 1 [é8) — 202

$MNBTPOBI U APYrie aHANGMMYHBR
ycTpokcTaa) Ha NopcRAKLMAX
3NEKTRUUECKUX CaTeH, ykasaHHble
paboTk! BLINOAHATL COBMECT-

HO FPOEKTHBIMK MHETUTYTaM K

¥ pa3paboTyyKamMM 3THX YCTPOiCTS
Anf AuBopa SNTUMAALHL anro-
pUTMEB Mx pabioThl [TexHuueckux
TpeboBasni K cricTeMe ynpaene-
HWA] ¥ pacueTa ux HeoBxofWMoR
MOUIHOCTH, KBNHYECTBE ¥ TOYRK
TOAKNIOUBH YR

-~ nposegexde HUP va Temy «Pa3-
paboTka MeTopvieckux ykasarui
M0 QUEHKE KAHECTBA INEKTPCaHEp-
UM NPH DPCEKTHPOBAHMM Cxen
BHEUIHEr0 3NEKTPOCHABXeHNs
noTpebuTenzi, MMEIDWMX MOLHbIE
HeMMHEAHBIE, HeCUMMETEKUHbIE
H Pe3KenepeMeHHLIe Harpy3Kk1s;

= MpoESAEHWE OTAENLHON BHE-
CTaguiiHoi paboTsl ne rnyGokoi
npapaborxe Bonpocos ofecne-
YEHWA Ka4eCTBa HNEKTPOIHEepruy
B paioHaX C HeYoBNaTROPUTE L~
HelMi TTK3;

~  OPraH130BaTE 8 COOTRETCTEHMM
¢ HNA paboty no sBHecermo name-
HEHUI B eACTBYIOWME OKYMEHTI
[HPCNEKTUBHOTO PA3BUTHS BAeK-
TPOBHEPreTUKH.

KamerpyxTiprble NpeanoxeHya nyTei
petueHvn npabnem obecneverun
AONYCTAMEIX NOKA3aTeNeln Kavecraa
NEKTPUHECKOW SHEPTHN B 3ReXTpHye-
CKHX CeTAX, MPUMbIKacWMX k TpaHc-
cnby u BAMYy, oTpaxenHble B MaTepu-
213X M PEXOMEHABLMAX COBMECTHOrD
33CEAaHWA Hay HO-TEXHUYECKOrO
coseTa AD «HTH @CK E3C» u cexuuu
«InekTpoTeXHKHeckoe sbopynosa-
Huan HI «HTC ESC», urenr baxcHbIs
npuknagHoii xapakrep. Mimeowmacs

¥ YHECTHHKOR MEPONPUATHE Hayd-
HO-TeXHWY@CKNH 3aKen No3sonaer
npoasnxsTe pabisty oTpacnu no atomy
HanpaeneH o B PEXUME MAKCHMaNb-
HOTO YHETa TeKYLSH MaKpoaKoHOMHYE-
CKOW CHTYBLIUM, -





