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MocTtosaHHbIN Poct Undposbix IHepreTtuyecknx busHecos

UHTerpaums undpoBbIX M CUNOBbIX ANEKTPOHHbIX TEXHONOIMIA AN,

CTtabunbHbIN poCcT OM3Heca b y
COAEeUuCTBUA IKONMOrmM4eckomn TpaHcdopmaumm B NPOMbILLIIEHHOCTHU

Smart PV: YmHas nnatdopma Smart String Grid-Forming ESS
yBenu4mnBaeT MHTerpaumo Bo3obHoBnsemon aHeprum Ha 40%;
noctaskun PV-unueeptopos gocturnu 176 NBT B 2024 ropay,

Mwunnnapab! gonnapos CLUA

(\X\ QJQQ 3aHnMaga nepsoe MecTo B Mupe yxe 10 net nogpsa.
(\\2\‘0 J\‘\& 9.4
o‘§ 060 60\0 Smart Charging Network: Bonee 50 000 6bicTpbIX 1
OO0 QOQ‘ q? ) 8.05 cBepXBLICTPbIX 3apAAHbLIX CTaHUWA BAonb 6onee 50
Q?’ a aBTomarucTpaneun n B 6onee 4em 200 ropogax B 31
QQ)QQOO NPOBUHLUUK/MYyHMLMNANbLHOM 06pasoBaHuit
O

DriveONE: DriveONE eMobility pelueHue, npumeHsiemoe B 6onee
yem 50 mopensax aBTomobunen 6onee yem 10

aBToONpoOM3BOAUTENSIMU, C NOCTaBkon bonee 1,3 MUNIMOHa CUIMOBbLIX
arperaTtoB

Data Center Facility & Critical Power: MoaynbHbie MBI
3aHMMatoT nepsoe MmecTo B mupe 9 net nogpsa; FusionModule
3aHMMaeT nepBoe MecTo B Mupe 7 net nogpsag; FusionDC
3aHnMaeT nepsoe mecTo B mupe 10 net nogpssa

(MecmoyHuk: Frost&Sullivan, ICTresearch)

Site Power Facility: 3annmaert 1-e mecTo B Mupe no
CEPBUCHOMY agpecHOMY pbiHKY (SAM) 12 net noapsg




YckopeHue JdHepreTuueckomn TpaHcpopmauum B CtopoHy YrnepoaHon HentpanbHoctu MNMpueepger K
Co3aanuio B byaywem Uucron, HuskoyrnepogHou, bezonacHon u 3pPpekTMBHON JHepreTMUeCcKomn

Cucrembl.
2030 lNMuk BbIGpOCOB BosepalueHue K MNMapmxckomy 3anyck 3eneHoro Hoeoro My6aukauusa NnaHa 3eneHoro
cornaleHuio
KuTaii yrnepoaa C ] EC Aoroeopa AnoHunare™
2060 YrnepopaHas YrnepoAHas HeMTPasbHOCTb K YrnepogHaa HeMTpPasnbHOCTb YrnepopHasa HeMTPaZIbHOCTb
v 2050 roay K 2050 roay 2050 ropy
CTOpOHa reHepaLnm: Mepexopa K uncroii u CTopoHa noTpebrieHNS: Mepexop Kk snekTpuduKaLmm u
HU3KOYI/1IepoAHOMN BbICOKOW 3P PEeKTUBHOCTU
y PoA YcTaHOBJ/IeHHas 2017 ¢¢ 2050
TBr-u/rop dneKTpo3HepreTUkKa MOLHOCTb
UcmouHuk: IRENA
.
*
2017 2030 2040 2050 —_—
@ vrons Hedts Q= ® AxC @ Tvapo @ 5o
ConHeuHas UcmoyHuK . IRENA
@ » .i::ﬂrewui e @ Berep @ reorepmsl @ 4pyroe




Mup AktnBHo Usyuaet TexHonornmn @opmuposaHusa Ceten (GFM), a GFM Crana
Ba>kHbiMm TpeHaoM.

GFM CtpountenbCcTBO 1 KOMMeEpYecKme
MNPOEKTDI

KpynHblie 3HepreTnueckme KOMMNaHUM U rpynnbl

CTpaHa pelumnTeribHO
nogaepXxueaet

MpaButennctBa Kutas, lepmanuun, ABctpanmm n apyrux

TexHnyeckue Tpe6OBaHI/Iﬂ Z
TEXHNYECKNE NOKYMEHTDI

Bonee 10 komMnaHM UK rpynn, 3aHUMaOLWMNXCA

YCKOPAIOT BHeAPEHNE NPOEeKTOB MO CTPOUTENbCTBY C

3/1eKTPO3HEpPreTnKon no Bcemy Mupy BbinycTtnaun CTpaH NoAAEepP>XMBalOT NPUMEHEeHue TeEXHOJ1I0rMm

ncnosb3oBaHuem texHonorum GFM.

CTaHAApPTbl UIN TEXHUUYECKMne AOKYMEHTbI Mo ceTaM.

B Hauane 2022 roga 6puTtaHckas ceTb

opobpuna cereBom koa GCO137.

B pekabpe 2021 ropga U.S. Grid n DOE

noaaep>xanu GE B npoBegeHnn

Grid Forming Technology
ko e ReiiiyCos e o

nccnefoBaHui No GOPMUPOBAHMIO CETU

C nomMoLlbo UHBEPTOPOB.

i CraHgapt noakntoueHus K cetn RfFG2.0 EC
AIBHO TpebyeT, UTo6bl HOBblEe
3/1eKTPOCTaHL M1 UMEeNN BO3MOXKHOCTb

EUROPEAN
I ’;l GRID CODES
it

¢opmupoBaHus cetu nocne 2028 ropa.

dopmMunpoBaHMA ceTn yepes NOJINTUKY U PUHAHCMpPOBaHuUe.
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Bundesministerium
fiir Wirtschaft
und Klimaschutz

Kvtan: bropo 3Hepretvkn n Komuccusa no
HaLMOHa/IbHOMY pPa3BUTHIO U pedopmam
BbIMYCKaOT JOKYMEHTbI /11 YCKOPEeHUA
AEMOHCTPAaLMN N MPYMEHEHNA HOBOWN 3HepPrm
+ TEXHONOTUW XPaHEHWNA 3HEPrumn Ana

bopmMmpoBaHua ceTu.

ABcTpanuna: ABCTpasnncKoe areHTCTBO No
BO306HOB/IsIeMON 3Heprumn npegocrasuno 120

l amprion

MWNIMOHOB AONapOB Ha pUMHaAHCMPOBaHMe

connects

BOCbMW MPOEKTOB MO XPaHEHWIO SHEPTUN B

cetn B 2022 rogy.

lepmaHus: B 2024 roay ®epepanbHoe

MWHMNCTEPCTBO 3KOHOMUKM M KNUMaTU4eCKOW - =
ZENOBE

3awuThbl ByaeT cnocobcTBOBaThL CO3AaHMI0 eneRay

pbIHKa UHEPLIMW ANA SHEPrOCUCTEM U

LUMPOKOMY MPUMEHEHMIO TEXHONOTUN

dopmypoBaHus cety.

Red Sea New City (Caygosckas Apasus): B
ceHTAbpe 2023 roga KpynHeuwwas B MUPe CeTb
Ha 100% HOBOW 3HepreTMKmn ycrnewHo paboTana

Ha OCHOBe TexHoNOorMM GOPMUPOBaHUA CETH.

Amprion (FepmaHnus): B aBrycte 2023 roga nepBbin
KpynHomacwrtabHbii npoekt 300MVAr STATCOM,
NPUMEHEHHbIN K CEeTU nepefayumn CBEPXBbICOKOTO
HanpskeHus, 66121 BBeZleH B 3KCMJlyaTaLuio Ans
obecneueHus ctabnibHoM paboTbl 3HeprocucTeMbl B
3KCTpPEeMasibHbIX CLLleHapUAX, TaKUX KakK

pa3beanHeHue.

Zenobe (Bennko6puranus): B peBpane 2025
roaa 6bina 3anyweHa koMmMepuyeckas
3KCMn/lyaTaLus nepBoro npoekTa
BcnomorarenbHou ycnyru GFM ESS ans
nepepauu 31€KTPO3IHEPTUN — I/IEKTPOCTaHLMN
Blackhillock mowHocTbo 200 MBT/400 MBT-u.



Huawei UHTerpupyet Uudposbie n Cunosble IneKTpoHHble TexHonormn ana Peannsauunmn Uudposbix,
UHTenneKtyanbHbiX n becnnunoTtHbix Cuctem XpaHeHna dHepruu Ha lMNpoTtaxkeHuun Becero usHeHHoro LUMkKna

MNpobnembl 6e3onacHocTn [Mpobnemsl dhopmuposaHusa cet [penmMyLLecTBa U Bbi3oBbl  OnepavumoHHble BbI30BbI
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PUCKK, BbI3BaHHbIE HEUCNPABHOCTbIO Cnaban cnocobHocTb ESS nopgaepxusatb OpHa mopgenb aoxoaa 1+ munnmnoH aueek/rBr-u, BbICOKMe 3aTpaThbl
U30N1ALMU, Nepe3apaaKoM U BHYTPEHHUM ceTb Y1 HU3Kas peHTaBenbHOCTb MHBECTULMIA Ha PYYHYI0 KanMbpoOBKY

KOPOTKUM 3aMbiKaHUeEM

LincppoBble TeXHOMNOrnmm + TEXHOMNOIMU CUITOBON NTEKTPOHMKN

bonee BbicoKMe Bo3amorKHOCTU RTE n GFM OT AYeekK A0 6e30nNacHOCTU ceTn bes npucmoTpa
MHOKeCTBO AOMNONHUTENbHbIX YCNYT ObecneybTe 6€30NaCHOCTb HA NPOTAXKEHUWN BCETO Mano nepcoHana no aKkcnayaTauum u
@sBblWwe Nosb3a *KU3HEHHOTO UMKANa obcnyKmMBaHUIO
@aKTuBHas 6e3onacHOCTb @YMHanA aKcnayaTauma n obcayknsaHue
[} [ [
U,Md)pOBM3aLI,VI$I UHTennekr becnnnoTHOCTbL
[ [ )



Nnarcgpopma FusionSolar Smart String & Grid Forming ESS

"eHepauusa TpaHcmucens n Pacnpegenenune

| | e »
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FusionSolar Smart String & Grid Forming ESS

\F Smart PCS SKID tSmart Transformer Station

LUNA2000-5015 Series

LUNA2000-PCS-SKID-HO Jupiter-3/6/9000K Series

OnTumanbHble MHBECTULIMU HA

Be3onacHOCTbL OT aneMeHTa K ceTu Bce cueHapuum Grid Forming
NPOTSXKEHUN BCEro XXU3HEHHOro uuKna
Be3onacHble KOHCTPYKLUMK Jio6as cetb OnvH NOXOANT ANs BCex
MepeocMbicneHne 6esonacHoctn BESS B nio6oe Bpems, ntobon SOC BESS

R B

Bonee Bbicokas nonesHas eMKOCTb, yMHbIM Au3anH O&M

MoTpebnenne

®  Smart Energy Management
System

SEMS2000-A01

LincdbpoBusauus ¢ nosHbIM

oxBaToM

Lincdposas 6asza
YMHoe ynpasnenune ana GFM, 6e3onacHoCTU U MHBECTULNIA



Cambin Ctporum B OTpacnu KpynHomacwtabHbIin UcnbiTaTeNnbHbIN
CteHa pnsa CxuraHus

HeT orHg, Tonsko abim no UL 9540A Heonddysna npu akTMBHOM BOCMiaMeHeHuUun
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OT Avyenkum kK Cetn, CkBosHasa AKTMBHaa 3awuTa

|
)

MpepenbHasa ToyHocTb MakcumanbHas 3awmTra
npouecca B fs4yeuke LLeNIOCTHOCTH

SOOB JJ,ByXCTynquaTa;i

HyneBas 3apepxka B3pbiBHbIe KNanaHbl
y Aep P apxuTeKkTypa



LundpoBasa baaza:

Bbe3onacHocTb * CTabunbHOCTDL - [NPUOLINTILHOCTDL
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AN N 4
l Be3onacHoOCTb ! Busyanusauus cetu
TR it 4

MpenynpexpeHue 3a 1-7 gHen Buaumas cnoco6HocTb (POPpMUPOBaHUS

30+ naeHTUcMKaLMM pUCKoB cetn
OTcnexvuBaemas peakums popMupoBaHUs
OT4yeT NO AMaArHocTuke
cetu
AHanuTMKa AaHHbIX ANA (POPMMPOBaHUS
cetu

SAuenka Mak Croiika ESS PCS STS

-

. Bonbwun goxo
o a a

lNMporHo3upoBaHue cpoka cnyxobl ESS

KoHTponb nutaHma Smart PV & ESS

YMHasa 3apsagka n paspsgka




KomnnekcHoe PeweHune ana CtaHaapTHbIX YMHbIX CeTen
Co3paHue TpexcnonHon Apxutektypbl anga OdbecnevyeHus
JKOHOMUYecKkon AdhdekTnBHocTU N CTabnUnbHOCTU

[NpobeccroHarnbHas CT1abunbHOCTb U OnTMManbHas HOPMUPOBaHHas AkTuBHOe, 6esonacHoe 1 6e33aboTHoe
—.aKCnepin3a — 1 b __— ' T e ' —_— = —
NELTH HHOCT CTOMMOCTE 3MEeKTPOSHEPTN —
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| HUAWEI ' % TpaaMumoHHoe
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aucneTtyepusaums 1 neHb 7 poHew

=t SCADA Pl Tononoruyeckas cxema P ——
anekTpocTaHuun B BT/geHb

YMHas cuctema ynpaeneHus aHepruen (SEMS) 1 mecsiy AR I 3 mecsLeB
——— anekTpocTaHuuu B MBTu/mecau ———

5] 2 12 gHen

100 Mc OnTumusauus C60pAaHHbIX T — KOHTpoanbIe \\_:_—i—/

ancneTyepusaLmmn N3meputenb 3alwmTHOE — Wkadpb! —
3¢¢9KTMBHOG cornacoBaHHoOe MOLLHOCTH pene
k-¥npaaﬂeﬂm=;--/ 10 MuH BbicTpbili cTapT B MBTY 20 gHew
YMHbIN LeHTpanbHbIN KOHTponnep cetn (MGCC) — 2 —
YMmHoe C60p paHHbIX
COTPYAHMYECTBO
Cta6 === . J~98% JO"‘QO‘%
TabunbHoe hopMmUpoBaHme | %l EQH —_— —_—
dopmup - SOC ceTu
cetu

®3 ESS ary 4:2:1 1:1:1
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NMpodeccnoHanbHble KoHcanTuHroBsle Yenyru n CepBucobl no lNpoektnpoBaHuio
A hekTMBHOCTL JKcnnyaTaumm n OocnyxuBaHua Ha lNMpoTtsaxxeHnn Becero
XXunsHeHHoro Lnkna Ha 50%

] WHCTpyMeHT B . ] Na6opartopus | N . | MGCC . - | EMS: O&M | -
NPoOeKTMPOBaHUSA MoAenupoBaHus
2 MWH ABTomaTnueckoe 50+ kopoe HauMoHanbHLIX ceTeil MHHOBaLMKU BTOPUYHBIX CUCTEM, 1 npoms 3 Mecaues MBTy
OnTtumansHoe NpoekTMpoBaHue 1500+ mopenen 'BTY npoekros 2 npotus 12 wkacoB BBOJA B 3KCMAyaTaLmio
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NMpumepsbl Peanusauum lNpoektoB LUnhpoBon dHepretnkn B CtpaHax
BnwxHero Boctoka n LleHTpansHou A3un

!-!pee!(.!. rO.’!Hel‘!an"'. ﬂpoeKT Hakonutenen 3Hepr|/||/| npoeKT Hakonutenen

ConHeuyHas 371eKTpPoCTaHLUMA B MpoekTt ®3-ycTtaHoBkM 30 MBT 3N1€KTPOCTAHLMMN MOLLHOCTbHO Red Sea storage B CayaoBcko  3neprum CEEC 300MBT
Apasuu Ha 1,3 TBT*y

Cakake mowHocTblo 300 MBT Nadec/Engie 300 MBT B Pabure

Mai1 2021

Hoabpb 2021

2022 OkTAb6pb 2023

YEY W)
@
Ansapb 2021 Asryct 2021 [Jekabpb 2021 OkTA6pb 2021 OkTA6pb 2024
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'I"’ UZBEKISTAN NAVO! 100MW.SSP PROJECT
LRgEE  NPOEXT DOTOINERTPUYECRON CIAHUMM 100M8
FEJUN [HABOMW,Y3BEKACTAH
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®3 snekTpoctaHumsa Al Marai/Al

100MBT ®3 MpoekT & Hasou Mpoekt ®3 20MBT ®3 lNpoekT B CamapkaHae
Fanar mowHocTero 10 MBT

anekTpoctaHumn Jeddah
LNT 300 MBt
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