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2 CUCTEMHbIN OMEPATOP EAMHOM SHEPTETUHECKOW CUCTEMBI

JHepreTuyeckas cucrtema Poccuu:

ceTb 220-750 kB U reHepupyoLwLMe 06bEKTDI
#H T HrRER 2R 45 - 220750 kV W41 & BB i%E
Russian Power System: 220+ B0 KV grid
and generations ¢



OHEPTETUHECKASA CUCTEMA POCCUMCKOW PEAEPALMM



4 CWCTEMHbBIV OTNEPATOP EAMHOWM DHEPIETUHECKOW CUCTEMBI

OHeprocuctema Poccum pacnonaraetcs Ha Tepputopummn 89 cybbekToB
Poccuiickon denepauum B ] ] 4acoBbIX NosAcax.
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Russian Power System: territory of 89 constituent
entities of the Federation in 11 time zones.
Longest transmission system in the world —
more than 8 000 km.




OHEPFETMHECKAS CUCTEMA POCCUMNCKOM PEAEPALLMM 5

3HepFOCMCTeMa Poccun o6paaoBaHa n3 75 pernoHarbHbIX
QHEpProcncrem, 00bEeaMHEHHbBIX MEXCUCTEMHBLIMWN JIMHUAMM
rieKTporiepegayun B 7 06beaNHEHHbIX OHEProcuUcTemMm,

7 5 TEXHOJOINM4YEeCKN N30NTMPOBAHHbLIX SHEPIOCUCTEM.

U30AUMPOBAHHbBIE
3HeprocucTembl

[REERERS
Isolated Power
Systems

EAvHasa aHeprocuctema HE R4 —aE R %4 = United Power System
Poccum of Russia
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Russian Power System comprises 75 regional power ;‘g;i’- }
systems, united into 7 interconnected power systems,
and 5 technologically isolated power systems.



6 CUWCTEMHbBIV ONEPATOP EAUMHOM DHEPTETUMECKOW CUCTEMbI

3HepI'OCI/ICTeMa Poccuun 3aHnmaet 4 MeCTO B MUpe rno Bblpa6OTKe
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Electricity generation
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Russian Power System ranks 4th in the world
electricity generation — more than 1100 billion kWh.



SHEPTETUMYECKAS CUCTEMA POCCUMCKOW PEAEPALNIA

3HepI'OCI/ICTeMa Poccuun 3aHnmaet 5 MEeCTO B MUpe 1o yCTaHOBJ'IeHHOVI

MOLLIHOCTW 3M1IEKTPOCTaHUNN — 3Ta BENUYNHA NpeBbILLAET 240 [BT.
W,
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YcTaHOBAEHHAS
MOLLHOCTb
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Russian Power System ranks 5th in the world
installed capacity — more than 240 GW.



8 CUCTEMHbIV OMEPATOP EAUHOM DHEPTETUHECKOW CUCTEMbI

3HepI'OCVICTeMa Poccuun 3aHnmaet 4 MeCTO B MUpe 1o n0Tpe6neHmo

3MNEeKTPO3HEPIUN — 3Ta BENNYMHA NPEBbLILLIAET ] ] OO Mnpa KBT-u.
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Electricity consumption
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Russian Power System ranks 4th in the world
electricity consumption — more than 1100 billion kWh.



SHEPTETUMYECKAS CUCTEMA POCCUMCKOM PEAEPALMM

3HepI'OCVICTeMa Poccunmn CMHXpOHHO pa60TaeT C 3HeprocncreMmamm
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Russian Power System operates synchronously
with power systems of 12 countries.



10 CUCTEMHbIVI ONMEPATOP EAUHOWM DHEPTETUMECKOW CUCTEMbI

BesyrnepogHas BblpaboTka CoCTaBNsSET NOYTH 40 % — npexpae Bcero
3a cuet '9C n ASC.

0.2% irzl
I
0,5% _“R‘ig’_//

TOC Ha yrae
14,3 % MIEX KRB

coal TPPs

{ZFRA

billion kWh T3C Ha rase

]. 47,9 %o MSXH KRB
gas TPPs
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Clean generation amounts almost 40 % — primarily
due to HPPs and NPPs.




OHEPTETMMECKAS CUCTEMA POCCUMCKOM PEAEPALMM 11

3a 20 net ycTtaHOBNEHHas MOLLHOCTb 3NEeKTPOCTaHLmMi Poccum Bblpocna noytu
Ha 50 BT, B TOM Yncne ycrtaHosneHHas mowHocTb COC n BOC — Ha 4 [BT.
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Over 20 years, power plants’ installed capacity
has increased by almost 50 GW in Russia, including
solar and wind by 4 GW.



12 CWCTEMHbBIV ONMEPATOP EAUHOWM DHEPTETUMECKOW CUCTEMbI

B Poccun 64 31eKTPOCTaHUNN C eANHUYHOWN YCTAaHOBNEHHOW MOLLHOCTbLIO
bonee ] OOO MBT. KpynHenwwue ctaHumm — CypryTtckaa [P3C-2
n CasaHo-LlyweHckas 3C.

. gl 3¢ XnmETPP
CypryTckasi [P3C-2 (5,6 BT) '"

: o
S RE R ETORES-2(5.65E)| = AU TOC KRR HPP

Surgutskaya/GRES:2 (5.6 GW) ﬂﬂ A3C ZFEUA NPP
an 1000 ... 6000 MBT JKF, MW

CasHo-lllyweHckas I'SC (6,4 TBT)
U E—&F B ET-R UM 7K BBk (6.4 5 F)
Sayano-Shushenskaya HPP (6.4 GW)
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Russia has 64 power plants with nameplate capacity
of over 1000 MW. The largest are Surgutskaya
GRES-2 and Sayano-Shushenskaya HPP.




OHEPTETUMECKAS CUCTEMA POCCUMCKOM PEAEPALNM 13

AnekTpoceTeBasa NHPPACTPYKTypa aHeprocucteMsl Poccumn HacumntoiBaeT 6onee
] 6 QOO anekTpuyecknx noactaHummn 110-750 kB n 6onee 2 ] 200 NUHUN
anektponepenayn 110-750 kB.
KOAU4ECTBO AUHUI IAEKTPONEpeAaUH KoAu4ecTBO NOACTAHLUMI
BIR&HE THIFHE
Number of fransmission lines Number of substations
0,1% 0,1%

1,3 %

>21200 >1ézooiﬁ

1,6 %
eAUHUL, €ANHUL,
B B fi . 92%

units units 0,8 A
86,9 %
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Russian electricity network comprises
16 200 substations of 110—750 kV and more than
21200 transmission lines of 110-750 kV.







iﬂ.‘ B
T m

S——

=




16 CWCTEMHbIV OMEPATOP EAMHOW DHEPTETUMECKOWM CUCTEMbI

PbIHOK MOLLHOCTW obecneunBaeT AoNrOCPOYHYH FOTOBHOCTL 060pyaoBaHuUS
K paboTe.
PbIHOK 3anekTpoaHeprun obecnevmBaeT oNnTUManbHOE pacrnpeaeneHne Harpy3ku

MeXay 3NeKTPOCTaHLMUSMU.

CpeaAHeroaoBon o6opoTt CpeaHeroaoBom o6opoT
ONTOBOIrO PbIHKA 3AEKTPO3HEpPIrumn ONTOBOro PbiIHKA MOLLLHOCTHU
B3 7t & A IR RS ER AR BE=MIHEIHRER

Annual average wholesale
frade in electricity market

Annual average wholesale
frade in capacity market

> 900 39

MApPA, pYy6.
(1 AEi
billions P

BEMHRFRZOREATANE. BAOMIZHER
RB[ ZBEN&ERRE D E.

Capacity market ensures long-term availability
of generating equipment.

Electricity market ensures optimal load scheduling
of power plants.




POCCUNCKNI PEIHOK SAEKTPOSHEPTM M MOLLIHOCTM 17

ONTOBbIN PLIHOK 3NEKTPOIHEPTUN Y MOLLIHOCTU (PYHKLIMOHMPYET Ha TEPPUTOPUI
PErmoHoB, 06bEeAUHEHHBIX B LIEHOBbIE 1 HELIEHOBbLIE 30HbI.

II LLeHoBble 30HbI (1-1, 2-1) MIRXE (FE—. %) |Price zones (1%, 2n)

HeueHoBbIe 30HbI EMIEX & Non-price zones
TexHOAOrM4eCcKu U3SOAMPOBAHHbBbIE . \___’“ Technologically iso
| 2 AR L REOED RS el

3HEeprocucTembl w ib : powxsysiems
. 1 “ '
s '
Nl {

BAMNBE R THER —ANMBEXMIENEEX
Hith Xz =,
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Wholesale electricity and capacity market functions
in regions, united in price zones and non-price zones.



18 CUCTEMHbIV OMEPATOP EAMHOW DHEPTETUMECKOWM CUCTEMbI

CTaTyC y4aCTHMKa ONTOBOIo pblHKA 3M1EKTPO3HEPTIN N MOLLHOCTWU NPUCBOEH

6onee 380 KOMMaHUSIM — reHepUpPYOLWUM KOMAaHUSAM U KPYMHbIM
NoKynaTesnsiM 3af1IeKTPO3HEPTMN N MOLLLHOCTH.

FeHepupylowme ' $€9 MokynaTteAu
K?MIJ\GEMM E. on'r\osorcl?ru-lka
>100 zeaz O EE >280 nrmszs
Generating ﬂn Buyers in the
companies L wholesale market
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N iQGBeKTu regEpPUIAN: feHepupyoLLee o60pyAOBAHKE O61beKkTbl NOTPEBAECHUS
s SRR ReBRE EEESES
¢ ' : ) Generating equipment Consumption facilities

BAOMBEHATIHZSEENHMUBDELS &
W 380 RNE——REATULENNETEN
jié_é%o

More than 380 generating companies and large
customers have got the status of a wholesale market
participant.



POCCUMCKMN PBIHOK DAEKTPOSHEPTUM 1 MOLLLHOCTMH 19

PacuyeTHaa mogernb aHeprocmcteMsl Poccumn no3BonsaeT B peanbHOM BPEMEHN
cMoaennpoBaTb qamsmqecme npoueccol, nponcxogdaine B SHEProcucremMe,

N ABNSIETCA OCHOBOW Cbl/|3l/|‘-IeCKOIZ UCIMNOJTHUMOCTW PE3YIibTaToB TOPIoB.

PacyeTHas moaAeAb 3HeprocuctTemMsl Poccuu
#HZ e R ARSI EARE
Calculation model of Russian Power System

Y3AOB BeTBeu ce4YyeHun
‘O pab Ik B . A AL
nodes branches sections

generators

%% Hrae iR R ARV IT EAREL AT IASCRI AR URE R &R
RARENYETRE RRMERYIEATIEN
Ehit.

The Russian Power System calculation model
allows real-time simulation of physical processes

in the system, and is the basis for physical feasibility
of the auctions’ results.



20 CUCTEMHbIV OMEPATOP EAMHOW DHEPTETUMECKOWM CUCTEMbI

3agaym onToBOro PblHKa MOLLHOCTU pealim3yroT ABa OCHOBHbIX MEXaHU3Ma:

€XXEroAHbIN KOHKYPEHTHbIN OTOOP MOLLHOCTK, B X04e KOTOporo CUCTEMHbIN
oneparop oTbupaeT MOLLHOCTN, KOTopble ByayT BocTpeboBaHbl Yepes 4 roa;
A0MrocpoYHble NporpaMmmbl MOAEpPHM3aLMN U HOBOIO CTPOUTENLCTBA,

rapaHTupytowme cobCTBEHHNKaM BO3BpaT MHBECTMLMIN B TedeHne 10-20 ner.

NEM L THNEISESFHE N EENFISKIH:
» FESSMAERE EHPEHRAEESE
S s RAFAZTEND=
e = KEFIAAHMFEDE, RIEWERE 10-20
r FERREREER,

Two main mechanisms provide key tasks of wholesale
capacity market:
» annual competitive capacity auction, when
the System Operator contracts four-year-ahead
capacity;
* Jong-term modernization and new construction
programs to guarantee the owners their return
on investment within 10-20 years.



POCCUNCKNI PEIHOK SAEKTPOSHEPTM M MOLLIHOCTM

3agaun onTOBOro pbiHKA 3MIEKTPOSHEPIMUN PELLIAIOTCS B TPEX CEKTopax
C UCMONb30BaHNEM pPaCYETHOM MaTeMaTUYECKON MOLENN SHEPrOCUCTEMBI:
» BbIOOP cocTaBa BKIOYEHHOTO reHEPUPYHOLLLEro 060pYA0BaHNS
(3a ABOE CYTOK 0 MOMEHTA MOCTAaBKM 3NEKTPOIHEPTUN);
" PbIHOK Ha CYTKV Bnepes (3a CyTKu 4O NOCTaBKw);

=  BanaHCMpyLLMIA PbIHOK (eXXe4acHO).

ERBERASANTERN AR E = JERAE
Ak bzl | Lk
 EEMERBEIRENAN HERFAX)

= BAEihis (REB—X) .

= FE™Hi (B0,

Tasks of wholesale electricity market are cover
three sectors using mathematical calculation model
of the system:

» unit commitment (two days before delivery);

= day-ahead market (one day before delivery);

= balancing market (hourly/intra-day).
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24 CUCTEMHbIN OMEPATOP EAMHOWM SHEPTETMHECKOW CUCTEMBI

CucrtemHbin onepaTtop EAMHOU 3HepreTu4ecKom CUCTEMbI
—BERARSGHNASEER
System Operator of the United PowerSystem

,0
OGbeAMHeHHoe AUcrneTyepckoe ynpaBAeHue
:-)HeprochTeMbl CeBepo-3anaaa (r CaHkT-lNeTepbypr)

FLEERA AR RE AR (RRSE)

In"rerreglonal Dispatch'Office
Jof the North- West Power Systemi(St. Petersburg)

FAGBHBIA AMCTIETYEPCKUA LIEHTP O6beAMHEHHOE AMCTieTdepckoe L]

(r. Mockea) yNPABAEHUE SHEPTOCUCTEMBI YPOAQ
FREAL (ZHTRD (r. EkKaTepuHGYpTr)

SHIRBERAGE S IR EINAZE (T RREME)
InterregiondaliDiSpaichOffice

Central Dispatch Office (Moscowj]
O6beAMHEHHOEe AucneT4ye .
of theUralSiEowersSystemyyekaterinborg)

yNpAaBA€HUE SHEProCUCTEMbI g t

LeHTpa (r. MOCKBa)

FLEER RREASTRE DA E(Hﬂ@

Interregional Dlspatch Office Mg
of the Center Power.System (Mosc
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O W A S
OOBEANHEHHOE Aucrjeﬂepcﬁoe YNPOBAEHME ~ _

SHEProcucTEMBI CpeAHeu BoAru (r. Camapa)
AR RiERIRR G mE SN AE ((FEHD | @
Interregional Dispatchiy@ffice

. of the Mid-Volga Power System (Samara)
O6beAUHEHHOE Aucne"r‘qepCKoe ynpasAeHue

3HeprocucTembl HOra (dlsaTuropck)

A RERASKSEENME (RIZFX/RET)

Interregional Dispatch Office
of the South Power System (Pyatigorsk)
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"-__O6beAuHeHHoe AUcrneTyepckoe ynpasAeHue
_DdHeprocuctembl Cubupm (r. Kemepoeo)

EFEER A SRS HENAZE (REEF)
Interregional Dispafch Office.
of Siberia Power System (Kemerovo)=~__
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O6béAu_F'|.eHHoe Augzﬁeﬂepcxoe ynpaBA€Hue
3HeprocucTemsl BocToka (r. Xabaposck)
REEER A AR A RENAE BEZ K 7%)
Intefregional-Dispatch Office

of the'East.Power System (Khabarovsk)

ws®
....
wet®
....
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26 CWCTEMHbBIV ONMEPATOP EAUHOWM DHEPTETUMECKOW CUCTEMbI

OcHoBHble 3agayun CncTeMHOro oreparopa.

yripaBJjieHne TeXHONM0rmM4eCkKnMmn pexxmMmamum pa6OTbI ANEKTPO3HEPreTn4eCKnxX
00ObEeKTOB QHEepProcnucTemsl Poccun B pearnibHOM BpeMeHMU;

obecneveHne pa6OTbI TEXHOJIOINMYECKNX MEXaHM3MOB OINTOBOIO N PO3HNYHbIX
PbIHKOB SﬂeKTpI/I‘-IeCKOIZ SHEeprmm n MOLLIHOCTW;

NnaHMpoBaHMe NEPCNEKTUBHOIO pa3BUTUS 3HeprocncteMsl Poccun.

REBRIEGRNEEES:
= AT D R ALK BN IRFER R

1T,
» BREBEENS = ATNZTEMIHITAN G
1B1T

= MEBZEHBERAFNKELER,

System Operator’s key tasks:
= real-time control of power units’ operational
modes;
= ensuring operation of technological tools
of wholesale and retail markets;
= planning perspective development of the Russian
Power System.



CUCTEMHbBIV ONMEPATOP EAMHOW DHEPTETMYECKOM CUCTEMbI 27

] OO % akuun CucTteMHOro onepatopa npuHagnexaTt rocyaapcray.
KomnaHusa He BnageeT reHepupyroLwmMMmn U ceteBbiMm 06 bEKTaMu,

HEe UMEeEeT KOMMEPYECKMX NHTEPECOB Ha PbIHKAX ANEKTPOIHEPTMN N MOLLIHOCTN.
[esatenbHoCTb huHaHCMpyeTca U3 Tapuda, eXXerogHo yTBep)Ka4aemoro
rocyaapcTBOM.

RAEEE100%MEHEFER. %A THEE
KRN, AR NNEETH L AEE | m—
RIS, SERIE S R EEREEN R, ——

System Operator — 100% state-owned.
The company does not own generation and grid
facilities and has no commercial interests in electricity
and capacity markets.

System Operator’s activity is financed from the tariff
approved by the state on the annual basis.
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CtpykTypa CuctemHoro oneparopa npeacrasnser cobomn

eNHYI0 TPEXYPOBHEBYH BEPTUKATb C YETKUM pasfaerieHneM nonHOMOYUIA.

FAQBHbIM AMCNeTYepCKUM LEHTP (r. Mockea)

FEEHL EHRD
Central Dispatch Office (Moscow)

O6beAMHEHHbIE AUCNIEeTYEPCKUe
ynpasAeHus (OAY)

A& 1EAEEHIER ] (UDU)
Interregional Dispatch Offices (IDOs)

PeruoHarsHbIE AucneTyepckue
: ““~“ynpasaeHus (PAY)

_ = B XIEEERTT(RDU) 49
Regional Dispatch Offices (RDOs)

ARCERNEMER—N=REESW, X7
153 BA B

System Operator — three-level vertical of power
with clear definition of responsibilities.
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CUCTEMHBI onepaTop — eAMHbIN LEHTP pa3paboTKy OKYMEHTOB NaHNPOBaHUS
NepCcneKkTUBHOIO pasBUTUSA SHEPTOCUCTEMBI.

Mepuoa NMepnoAUYHOCTDH VTBEDXKAGET
NAQHUPOBAHUSA paspaboTku 2L
FL %\ E B8R FF RSN Ej1:3
Planning Preparation ABDBroves
period cycle PP
FeHepdaAbHAs cxemd pasmeLLeHuUs
O61LEKTOB SAEKTPOSHEPreTUKM AeT 1paseéaer  [lpaBuTeAbCcTBO PP
R T AR BEE—IR 5 B BRI

General Scheme of electric power
facilities allocation

years Onceinéyears Government of the
Russian Federation

CXxeMbl U NPOrPaMMbl PA3BUTUSA
3AEKTPOIHEPreTU4eCKUX MuHucTepcTBo

cuctem Poccun ExxeroaHo 3HepreTUKu
HZ TR RS R RITRIFIINE BF ; AEIRED
Schemes and Programs of power Annally Ministry of Energy

systems development

ASEERRHCRAS KPR RIS =
B—id.

System Operator — a single center for elaboration
of long-term development plans.



30 CUCTEMHbIV OMEPATOP EAUHOM DHEPTETUHECKOW CUCTEMbI

CnoXHOCTb U YHUKaIbHOCTb PyHKUMM CUCTEMHOro oneparopa TpebdytoT
npUMeHeHns cneumnanuanpoBaHHblx UT- pelleHnin, 60MbLWNHCTBO N3 KOTOPbIX —

YHUKarnbHbIE POCCUIACKME pa3paboTKu.

NapameTpos

> .| OOO OOO ZZ;;;;(;TCR B CEKYHAY

Parameters processed per second

(X7
€|
E\

LLeHTpoOB

06pabBOTKM AQHHbBIX CepBepoB
57 s >3500 mz=

Data processing Servers

centers

MpsMbIX KAHAAOB CB$i3U
C 3HEeproo6bLEKTAMMU

588 RIZiENERAERE
Direct communication

channels of power
facilities

ARCERNENERENREEFTEERE!]
B9 IT BIRA R, ERARE D 2T BIRSN T &
}ﬁ%o

System Operator’s functions are complex and unique,
thus requiring customized IT solutions, mostly original
Russian products.
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EonHasa nHdpopmaumnoHHas mogens — LUnupoBon ABOUHUK S3HEProCUCTEMbI
Poccun — cogepXxnt gaHHble o0 6bonee 4yem 9 ,8 MIIH OOBbEKTOB.

EAMHAA UHCOOPMALUMOHHAA MOAEAb
F—(EEIEE
Common Information Model

>6 600000 (>1270000 5’

Wi

>16200

fdacilities

3AEKTPUYECKUX 3AEKTPHUYECKUX
CTAHLLMH NOACTAHLLUHU
A UL T4
power plants substations

R—EEREERTHERASANEFE
BEEE 980 K M RRIEE.

O 0 TS U . VLN | |
ST, R O 0 Y 10 AT

Common Information Model — digital twin
of the Russian Power System with data on more
than 9.8 min power facilities.




32 CUWCTEMHbBIV ONEPATOP EAUMHOM DHEPTETUMECKOW CUCTEMbI

rlepCOHaJ'l — KIoueBasi UEHHOCTb KOMNaHun. B komnaHmn opraHnM3oBaHa

YHUKanbHas cuctema noaroToBKM KaapoB Ha 6a3ze COBCTBEHHbIX 8 LeHTPOB
" 49 MYHKTOB TPEHa)XepHOW NoArotToBkM nepcoHarna. PaspaboTtaHo

25 KypCOB NOBbILLEHUS KBanudukauum m ] 3 NNUEH3MPOBAHHbIX
nporpamMmm ONoNHUTENBHOro NpodeccuoHanbHoro obpasoBaHus. ExerogHo
B KOpPNopaTuBHbIX 0byyarowmx ueHTpax obyyatotcs 6onee ] 500 YerioBeK.

AT = REINKRENE, 2EABE8THILN
A9 N7 SRl O o A, AR T RSN 15
WHE R, R T 2510 S RIFVNIRIEN 137N
R EBFAIIR. SFERWEIFOEEZE
WEIAEGEIZ 1500 AR,

Personnel is the main value of the company.

System Operator offers a unique personnel training
system based on own 8 training centers and

49 simulator stations for personnel. System Operator
has developed 25 advanced trainings and 13 licensed
programs of additional professional education.

More than 1,500 people are trained annually

at the corporate training centers.



CUCTEMHbIVI ONMEPATOP EAMHOW DHEPTETMHECKOM CUCTEMBI

LleHprI N MYHKTbI TpeHa>KepH0|7| NMnoAroToBKM — BbICOKOTEXHOJIOTNM4YHbIE

LM pPOBLIE KOMMIIEKCI, NO3BOMSOLLNE B pearibHOM BpEMEHN C HEOOXOANMOM

TOYHOCTbIO MOAENMMpoBaThb noseaeHne 3HEProcucTtemM C y4HeTom NencTenmn

ancneTt4yepos, B TOM YMUCIE€ B aBapVIVIHbIX CUTyauundx.

ExxerogHo B HUX npoxogsat 6onee ] ] OOO y4eOHbIX N KOHTPOSbHbIX

TPEHUPOBOK ANCNETHYEPOB.
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Training centers and simulator stations are
high-tech digital complexes that allow real-time
simulating of power system behavior with required
accuracy, considering the operators’ actions, including
emergencies.

More than 11,000 trainings are held there annually.
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CVCTEMHBIVi onepaTop — aKTUBHBIA YneH YaeHbl GO15

MeXayHapoaHON ACCoLMAaLIMM CUCTEMHBIX GO15p% 5
ornepaTopoB KPYMHENLLNX SHEPrOCUCTEM GO15 members

GO15, ynpaBnsawowmx aHeprocuctemamm ¢
YCTaHOBIIEHHOW MOLLHOCTbIO Bornee 50 [BT.
CyMmapHas ycTtaHOBNeHHast MOLWHOCTb
3Heprocuctem nop ynpasneHmem dneHos GO15 —
bonee 4, 6 TBT, coBOKynHoe notpebneHne
3NeKTpo3Heprum — bonee 60 % OT MMPOBOrO.

ZARICERRRARRALSGO15EIRA

SEEBNSNERMR, FEBIE505E .
GO15 A EEMNEERASG SRS EBT

4.6TW, REAHBEEHEIKA60%MU L,

System Operator is an active member

of the international Very Large Power Grid Operators
Association GO15. Members of GO15 are companies
and organizations, which manage energy systems
with installed capacity of more than 50 GW.

Total installed capacity of national systems under
GO15 members’ control is more than 4.6 TW, covering

more than 60% of the world’s electricity demand.
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