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1. Introduction of GEIDCO and GEIDCO’work
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B[laTta ocHoBaHusA: 29.03.2016 .

Hllenb ocHOBaHMA: CTpeMIeHNe K yCTaHOBNEHUIO rnobarbHOro
9HeproodbbegMHeEHNS B LeNsX yOOBNETBOPEHNA NOTPEOHOCTHU B
9JIEKTPOIHEPINN YNCTLIM U 3ereHbIM MeTod4aMMm.

Hllpeacepartens: CuHb baoaHb — bbiBWWI npencenaTenb NpaBneHns
rocyfapCTBEeHHOU ariekTpoceTeBon Koprnopaumn Kutas
E3amectutenu npencenartens: Jlto Li3axyH — beiBwnim 3amectuternbs
OVpeKTopa rocygapCcTBEHHOW 3neKTpoceTeBon Kopnopauun Kntas,
BynaprH O.M. — BeiBunn reHepanbHbiv gupektop NAO «PocceTtuy,
Nb6parum — bbiBLLUNK 3aMeCTUTENb MUHUCTPA SNEKTPOIHEPTNN U
BO306GHOBMNAEMbIX UCTOYHUKOB aHeprum Erunta

CoBeT uNeHoB-NpeaceAaTeNb U 3aMecTUTeNb

[ [ ]
KOHCYbTaLYOHHbINA TeXHUYECKWI reH.ceK. TeX.MHCNeKTop
KomuTeT KOMUTET onepaL.UHCNEeKTop 3aM.reH.cek.
AenapTaMeHT Mo ynpas/ieHm o
NpeAcTaBUTENbCTBA NO permoHam mupa 8
AenapTaMeHT-ceKpeTapmara
MHCTUTYT MO MCCIeAO0BAHUIO HAYKM 1 AcHapIaMEHTONCpalVOHHBIX
e N AeATeNLHOCTEN

o AenapTamMmeHT pasBUTnA

o] 5 ecc-Le -
“H¢ pM.uap e AenapTamMeHT COTpyaAHNYeCcTBa

o

e AenapTaMeHT obecneyeHuA

Bynaprud O.M. JTo Li3axyH N6parum

SRAERERAARAFEA-E—RERS

The 1st Session of the Second Council of GEIDCO
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The GEI Conference has been held for six years since 2016, gathering a total
Flagship

avants of over 4000 leaders of different industries from over 100 countries around

the world.

m‘--.- i

2020 GEI (Asia) 2019 GEI& China-Africa Energy
Conference and Power Conference

2018 GEI Conference 2017 GEI Conference 2016 GEI Conference o]
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Ony6nukoBaHue ot4yeTbl 00 nccnegoBaHUAX
https://en.geidco.org.cn/research/Isre/

U3naHue akageMmn4yecKnx XXypHanoB
https://www.gei-journal.com/en/
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2. Introduction of New power system in China



Needs for building a New Power System

B Tremendous efforts are needed for China to fulfill its commitment to 30/60 carbon reduction goals.

B Energy system is the main battlefield for carbon reduction , while power system is the main force :

» Currently, energy-related activities contribute about 80% of the whole-society carbon emission, while power
industry contributes about 40% of the energy-related carbon emission.

» Deep decarbonization of the industrial, transportation, and building sectors requires higher level of electrification.

» Alow-carbon power system will be the core of a low-carbon energy system and the key to a low-carbon society.
The 75th Session of the UN General

Assembly, President Xi Central Finance and Economics Committee
Put forward China’s commitment to Build a clean, low-carbon, secure and efficient National Energy Administration,
carbon peaking by 2030 and carbon energy system, build a New Power System
neutrality by 2060 dominated by new energy (wind, solar) Issues Blue Book on New Power
| \ System Development (exposure draft)
|
! | .
!
| 2020/12/12 | 2021/10/24 |
! |
o ® o— ®
!
2020/9/22 : 2021/03/15 2023/03/17

Climate Ambition Summit, President Xi ) )
State council, Action Plan for

In 2030, unit GDP CO2 emission goes down by Carbon Peaking by 2030
more than 65%, non-fossil energy reaches 25% of _ .
primary energy consumption, wind/solar power Build a New Power System in
installed capacity reaches more than 1200GW which the proportion of new

energy gradually increases

13

A brief policy timeline of building a New Power System
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The current power system in China
1 P y =

UHV backbone grid in China

Black: 1000kV UHVAC

B Power grid 2023: Pink: %-800kV UHVDC
Red: #1100kV UHVDC

 Length of transmission lines (220kV+): Total,km 880000
880000 km; AC 94%; DC 6% oc 50562

« 17 UHVAC, 20 UHVDC projects in +1100kv 3295
operation L 800Ky 29501

*W to E and N to S transmission +660kv 1334
capacity over 300GW +500kv 15401

« A strong UHVAC receiving-end grid +400kv 1031
taking shape in the east/central region, AC 825886
SW UHVAC grid construction just 1000kv 14973 .
began 750kv 28054 =

500kv 216521

« UHVDC for long-distance transmission: 70
1100~2400km for +800kV lines, about 330kV
3300km for the +1100kV line 220kv 529129
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Future power system in China (a GEIDCO

.- Scen arlo) m%umﬁ%ﬁﬁﬁﬁ ’
Power demand 2060: about 17.2 trillion kWh (double of 2022),
58% of which remains in the E/C region

B Installed capacity 2060: 7790GW (triple of 2022), non-fossil
93%, wind + solar 79%.

B Power generation 2060: 17400TWh (17.4 trillion kWh, double
of 2022), non-fossil 94%, wind + solar 66%.

B Power grid 2060 :

* About 54~64 interregional UHVDC lines, with 830~930GW
W to E and N to S transmission capacity (triple of 2022)

» Strong sending/receiving-end UHV/EHV AC grid

region

——, LH

zogp&; zozsﬁE 20304 204o$ zosoi 20604F
Installed Capacity, 2060, GW Generation, 2060, TWh ! o
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Trends of the generation side

Distribution of large renewable and nuclear power bases

velopment of new energy generation:
(by 2025, similar in the long term)

« Large onshore wind and solar power bases in the west and the north,
complemented by adjacent coal, hydro power plants (9 bases with 665GW

planned by 2025, half completed) g : ©®
« Large offshore wind power bases off the eastern and southern shore (5 Onshore”%?;g gfﬁiﬁgr S
o e @A® neasesun @

bases planned with over 200GW by 2030)
* DGs in the E/C region encouraged: rural wind power, rooftop/road-side/water-

RANN

ArRApm
@ %@ Nuclear

surface PV, green parks with combination of renewables @®Oﬁ3h°re il
B Development and transition of conventional generation: .

« Coal power: improve flexibility through renovation; guarantee power supply; ——r

some reserved for strategic backup; add CCUS; switch to new fuels D w % ®®

er bas SEr e 0

* Hydropower: speed up the development of the SW river basins; foCUS MOre 7 - a s ‘ /@@

on providing flexibility; add units in existing stations where possible oo onis i 1 ' = ® o
* Nuclear power: proactive, safe and orderly development (7OGW in operation, — . , ‘ D g

50GW in construction in 2025, approval of 6-10 units per year); currently
mainly at coastal sites, inland sites reserved

Hydro energy resources Wind energy resources : g
Vo i gY . ne gy Solar energy resources - Desertjfied land J A
80%+ in W, y 80%inW, N 90% in W, N — L f
1 4 = b= ( '
2 3?2 . 4 X
W -:_.\' . ,}. )
o " ”
1 3 W 3200BLE over3200h ?J&‘Ef.!.z‘ : ¢
Bl 200 /%75 %BlE  over 200 Wim' 4 "1 € m 3000,,\r5; 3000 h v d i”énd :
W 150-200 /A% 150200 Wim® o B 2500/h7 2600h - | — \'-‘b'f’ LR ‘ o ’
B 2200hBF 2200 - Gﬁb| |m;_/__\-"‘" N

Il 100~ 150 /¥ % 100~ 150 W/m?
1800/hBf 1800 h

-7:;.. - T 1400/hBf 1400 h v . - ﬂiaﬂtﬂe-alkalLland

SOR/¥A% 50 Wim*
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o Trends of the grid side

B Enhance inter-regional, inter-provincial grid interconnection by
expansion of UHV/EHV backbone grids for:

* Wide-area allocation of clean energy resources

Harnessing the complementarity of loads and energy resources

Sharing reserves and flexibility, enhancing system stability

Coping with extreme climate events through mutual support

Providing a physical platform for a unified national power market
B Enhancement and evolution of distribution grids for:
* Integration of more and more DGs, EVs, VPPs and micro-grids

« Transition from a passive and unidirectional radiative network to an
active and multi-directional meshed network

» Providing a physical platform for distribution level power markets
B New grid codes, technologies and smarter grid operation:

* New grid codes: require new energy generation provide more grid
support, such as fault ride-through, virtual inertia, auxiliary services,
integration through grid forming inverters

* New technologies: R&D, demonstration and application of MTDC,
VSC-DC, hybrid CSC/VSC DC, flexible low freq. (20Hz) AC
transmission and grids, electric energy routers at distribution level...

« Smarter grid operation: more accurate forecast of renewable
generation, electric meteorology, big data and Al application...

__converter station fE

Global Energy Interconnection
Development and Cooperation Organization
AT OB RS TR G A B A LA LT LN

Kangbao
converte
station,

solar
T e
Zhangbei

converter
station,

wind

The *500kV four terminal Zhangbei
demonstration project

< :
| N
Flexible AC freq.
& £ \
Low freq. cable ST
—
fEE S DN

g Low freq.
= Fwind.turbines

B M7 IE 355 B iR E LiE
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The 20Hz low freq. AC transmission demonstration project,
Taizhou, Zhejiang Province
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