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Development status of clean energy in hydropower, wind, solar energy
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To achieve "carbon peaking and carbon neutrality”, China needs
to promote the development of clean energy. In December 2020,
China announced at the Climate Ambition Summit that by 2030,
the proportion of non-fossil energy in China will reach about
25%, and the total installed capacity of wind power and solar
power will reach more than 1.2 billion kilowatts.
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v« An economic system for green and low-
carbon circular development has been
fully established
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The economic system of green and low-carbon circular
development has initially taken shape
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The proportion of non-fossil energy consumption has
reached about 20%.

economic and social development has achieved ' |
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mIaAYEEYEEE Challenges
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Power supply structure mismatch: The proportion of new energy represented by wind power and photovoltaic is
increasing year by year, and regulatory resources are becoming increasingly tight. As a supporting energy storage
method, electrochemical energy storage is difficult to meet the large-scale and long-term energy storage needs
urgently needed for the construction of new power systems.
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Mismatch between resource and demand distribution: The electricity load in clean energy resource-rich areas is
small, and the clean energy resource conditions in areas with good economic development are poor, so it is necessary
to study the transmission channel to send new energy to provinces lacking electricity for consumption, and break the

barriers of inter-provincial transactions.
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Power system safety guarantee problem: the randomness and volatility of new energy output, the output fluctuation

of 100 million new energy can reach tens of millions of kilowatts, and the large change of output causes problems

such as power system safety and stability, new energy off-grid, and large-scale power outage of the power grid.
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JKEBA{ER The Role of Hydropower
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The intermittent, fluctuating and random nature of new energy power generation requires adjustable power
supplies to compensate for them in a multi-energy complementary form.

G KERMOHEEEENNEREE: RUENSE, FEENER,
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BRY, FJLCREY EFEMANAE. Eeel) . rEEZEHSEE.
Hydropower is an effective way to help the absorption of new energy:
Provide effective capacity and ensure electricity demand; Strong
adjustment ability, fast response speed, can cooperate with new energy
operation; When the system regulation power supply is insufficient,
measures such as expanding conventional units, energy storage plants,
and reversible units can be taken.
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Pumped storage is the most valuable large-scale energy storage technology: Pumped storage is the
most mature technology, the most significant carbon emission reduction benefits in the whole life cycle, the
most economical and the most large-scale development conditions of the flexible regulation power supply.
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KEBBRI{ER BT, The Way of Hydropower
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Unregulated hydropower can take on the base load and improve the stability of
multi-energy complementary systems

g FRTTEEEKE
No regulating performance
hydropower

- BiRUEEERKEBEILASEHIFAGERRYRED, RSHEEREMLLH
=1 EREREd: ) 20« Hydropower with regulating performance can smooth out the fluctuation of new

energy and increase the proportion of new energy consumption

Hydropower stations with N _
regulatory performance =LA - IBEKEuLFEIEEE, (FEEFIEE SHhEERIETT

* Improve the peak shaving capacity of hydropower stations
Installed capacity expanded to better cooperate with new energy operation
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Insufficient regulation scale geLl) * The remaining electric energy is stored with potential energy of
Expansion of reversible units Water to realize the time shift of the remaining electric energy

(energy storage plants)
. - TLIRIEES, FHFhEEFEREE, RIEBMFERET
SR ERE * It can cut peaks and fill valleys, smooth the fluctuation of new
{ Conventional energy, and ensure the smooth operation of the power grid

B HKEEER

Pumped storage power

SEMKBIES - BAENORENRETHNNS

stations iR IR ERE * It has the advantages of saving investment and
shortening the construction period

Hybrid
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Structure and planning of hydropower-wind-photovoltaic integrated
system
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The current situation of hydropower and clean energy development in China
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Hydropower is an important starting point for

Large-scale leapfroggin The accelerated development of pumped storage
promoting the development of green energy ») g4 eveglopmen ‘s tgge figwii d and ») has inittally appeared p pump g
transformation solar
After 2004, China's hydropower capacity and [ By the end of 2022, China's installed wind O By the end of 2022, the pumped storage \
large-scale units ranked first in the world, power capacity was 365 GW and power station has a total scale of 45.8 GW
and the dispatching level was greatly photovoltaic power generation was 393 GW, and 121 GW under construction.
. improved. By the end of 2022, China's both ranking first in the world. The new [ Tt is expected that the scale of pumped
installed hydropower capacity will be 414 installed capacity of wind photovoltaics is storage will reach more than 60 GW in 2025;
!I GW. growing rapidly. It will reach 120 GW in 2030
Integrated development of hydrocurrent O Itis estimated that in 2030, the installed
i domain, promote integrated development capacity of new energy will reach 1200-
1600 GW.
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Status of hydropower development in the upper reaches of the Yellow River (Qinghai section)
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The upper reaches of the Yellow River (Qinghai section) are one of the important
bases of China's energy development planning:
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Hydroelectric power stations have been built
There are 11 cascade power stations in Longyanf’g? S
Gorge and the following river sections

2 cascade power stations above Longyang Gorge,
Bando and the Yellow River Source(demolished)

TEEEFEUE(3400MW): IB/RIH. FHf
Hydropower stations under construction(3400 MW): Maerdang,
Yangqu

HIEIZKEE (6766MW) BIESFAIS, RE. RIQIEKELS
Planned hydropower station (6766 MW): including Ningmut, Erdo, Cihaxia hydropower station
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B According to the development plan,
Qinghai Province is included in the
national pumped storage medium- and
long-term planning for a total of 26 sites,
of which 22 sites are included in key
implementation projects and 4 sites are
included in planning reserve projects, with
a total installed capacity of 41,700MW.

B There are 16 pumped storage stations
near the main stream of the Yellow River,
with a total capacity of about 29,800MW.
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Development status of pumped storage power station in Qinghai Province
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Development status of wind power and solar energy in Qinghai Province

" EH RS SRMEBREATRZELI347S0AMW, BARARFLREL196HMW,

m E1E20226F %, SiBEKE. XHEERINEE9720MW, 1.825MW, H2ERBEIEERI21.8%,
41.2%,

u EH EERERXE, KEERITRINESEE4S10MW, 1.062HMW

B The Qinghai section of the upper reaches of the Yellow River basin has developed
about 34.75 GW of wind power technology and about 1960 GW of photovoltaic
technology.

B By the end of 2022, the installed capacity of wind power and solar energy in Qinghai
Province was 9720 MW and 18.42 GW, accounting for 21.8% and 41.2% of the total
installed power generation capacity.

B The cumulative installed capacity of wind power and solar energy on both sides of
the upper reaches of the Yellow River is 4510 MW and 10.62 GW.
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Development status of hydro-wind-photovoltaic base in Qinghai Province

B Bk: HiEHTBERESRERALZRE, MRIBERFESHNITINEE, (BHBEIERPFIBIREM. 202263H2H,
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B Origin: In order to promote the high-quality leapfrog development of renewable energy, accelerate the process of

renewable energy substitution actions, and promote the realization of carbon peaking and carbon neutrality goals. On March 2,

2022, the National Energy Administration issued the Notice on the Integrated Planning and Research of Renewable Energy in

Major River Basins in China

B Connotation: Relying on the development of hydropower in major river basins, making full use of hydropower flexible

regulation capacity and hydropower resources, supporting the construction of a certain scale of new energy power generation

7K

base for renewable energy, and realizing integrated resource allocation, integrated planning and construction, integrated Etm

projects based on wind power and photovoltaics within a reasonable range, building an integrated comprehensive development

. i

dispatching and operation, and integrated participation in electricity market competition. @
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__thermal and 3 GW of supporting electrochemical energy storage.

(Preliminary results of the research on the integrated planning of renewable energy in the upper reaches of the Yellow River: it is planned to build 4 )
integrated comprehensive bases and 11 integrated projects, with a total planned scale of 202 GW, including 20.59 GW of new hydropower and
expansion capacity, 33.6 GW of pumped storage capacity, 27.05 GW of wind power capacity, 119.85 GW of photovoltaic capacity, 1 GW of solar

TeEIER AL

lER

LAZKRSE T E

VA | TN T 3

lER

== o 0 A e 1
R E A~ Bk
lER
. 20205 kW

0 LI SL ~ SRk

\

N

he=i

S /KBISEEFKEBENMIEER KX R A
CTREARBRNABEERES 48027 W

& 6N — S TRE RS R R I KR — i bt ]
SRERISITE. (ENREIEEET S RIEMEE SRR —
& LB ER A R R it — (S (IR E 426873kW

O ENEES ESMTERKIEKE. MAKSE BT

% bk — 3 IR E 13945kW

& LEEFIERAR X —IRE

¢ KIEKBREA—BHIRE BRI | ]

o LB ER AR K i —IA L IR E I—ﬁﬂb—

— = mmem mm mm mm mm mm mm mm mm mm mm mm Em mm mm mm mm mm mm mm mm mm Em mm Em mm mm Em mm Em mm Em mm mm mm mm mm Em mm Em mm mm mm mm Em mm mm mm mm mm mm Em Em mm Em mm Em Em mm Em mm mm Em mm Em mm mm mm Em Em mm Em o Em mm e Em e Em Em o

ASREH#HE




aaa (EiFLl) KX S EhERINEEE

Qinghai Province (upper reaches of the Yellow River) water, wind, solar energy delivery lines

B UK. #E20225F %, SigEMEI7E750kVRHEIESEICEMEE, #id1E+800kVEHRLZIE SRR MEE, &
31E+400kVERZLIESHiRBMNEE, LIS EaRELBEORESTRREIR. BE20225RK, 5% (F8-UM) B
imAGRT = EWMBEECRITINE “EB” 300{FEAd.

B R eNEHSEEIHEGHRT=ERBIERER, FARSILAIFEFEN. TIEERBITESEREERBBRA
tR5t, GUFRRIA “FREETR +HIZKERE+ RIEERBM" EBER, HES B XHEMEEFRIMET XK.

B Current situation: By the end of 2022, Qinghai Power Grid is connected to the northwest
main grid through seven 750kV AC lines, Henan Power Grid through one * 800kV DC line,

and one * 400kV DC line to meet the electricity demand of various provinces with clean

4\
energy power generation capacity. By the end of 2022, the Qingyu (Qinghai-Henan) clean ' o REIK15872R

R 21t ERiXER400ZF R

energy UHYV transmission channel has sent a total of 30 billion kWh of ""green power".

B Planning: Fully promote the construction of clean energy UHV transmission project from ' ‘ﬁ <
Qinghai to Jiangsu; Carry out research on UHYV flexible DC transmission technology with

high proportion of new energy access and long-distance transmission, and innovatively apply

the "new energy + pumped storage + flexible DC power grid'" transmission scheme to meet

| the large-scale new energy transmission demand in Qinghai Province.
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High-quality development of hydropower, wind and solar energy
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The development time of the water elevator
stage is earlier and the time period is relatively
long, and the formulation of environmental
protection measures for early development
hydropower stations has certain historical
limitations.
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There is a lack of treatment in the slag yard

Low temperature water effects

e
.
Dam barrier impact

-

The implementation effect of ecological
environmental protection measures lacks
long-term observation, research and
management, and the construction of
environmental protection measures in
some power stations lags behind

HE SR RIFFEMESE B SRER
ZICHATEI, tHRHEE, &6
S RIMRISEERFE RS
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IMRTEIEEITERZ ST

Some environmental protection measures are not The overall layout of measures such as breeding

yet effective.

There is a lack of monitoring means for the

operation of environmental protection measures

After the integrated dispatch, the hydrological
situation and water temperature changes under the
dam of the hydropower station are more severe, and
the ecological environmental protection measures for
hydropower development at the level of integrated
joint operation are insufficiently coordinated.

— (SRR RKBIGINTR KNG
B, IRTICEIMEIZY, —t
BASIETEEKBALESHER
RIPTEIBARSIERE

ISR R A E
IKEBERER IR R WA RIS [
T3 RFRIPRERF

stations is not coordinated

Addressing the cumulative impact of water
elevator stage development
lack of protection of main tributaries, etc




Pay attention to ecologlcal protection and high-quality development

AR Ti=sehE Ry fRIgHE S X e THA
RIS ISR, AKERRIA. KR KEhia
2002 AR, RIS HEEESHFEIPRIKLR
Kbhia. EEKE. BHFENRE, KEESHFP
LhE F aRFSHARIP. DEEnE. &SRE,
ShuKighE. EENGSFRASEFRIPEE.

The environmental protection measures implemented in
early hydropower projects mostly focused on the
mitigation of environmental impact during the
construction period, such as water quality protection and
soil erosion prevention

B PP SR IREA O bt

After 2002, measures such as terrestrial ecological
protection, soil erosion prevention, vegetation restoration,
and transplanting were adopted. Aquatic ecological
protection has implemented relatively comprehensive
protection measures such as fish habitat protection, fish
crossing measures, fish breeding stations, ecological water
release facilities, and breeding and release.
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Environmental impact assessment approval requirements for hydropower
stations in the upper reaches of the Yellow River in different eras.
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1. Strengthen research on hydropower and new energy dispatch and operation. Conventional hydropower stations themselves
undertake more comprehensive utilization tasks, such as flood control, pollution control, water supply, shipping, power
generation, etc., when it is necessary to cooperate with new energy and pumped storage power station operation, the dispatching

operation mode will be more complicated, and it is necessary to strengthen research and demonstration

2. Explore ecological and harmonious development models. Carry out in-depth environmental protection work in hydropower,
pumping and storage, integrated bases and other projects; Carry out comprehensive environmental monitoring of water elevato
level and adaptive management of environmental protection measures; Use big data, Internet of Things and other information

means to gradually realize the intelligent management and control of ecological environmental protection.
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Thank you!
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