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(I) About Yalong Hydro

» Yalong Hydro, formerly known as the

Ertan Hydropower Development Company,
was established in 1989 and was renamed

to Yalong River Hydropower Development

Company, Ltd., in November 2012

Main business: hydropower & new
energy

Responsible for the development of
hydropower resources in the Yalong River
Basin and the construction and
management of the cascade hydropower
stations on the River




@ rrtirn (IT) Overview of Hydropower Resources in the Yalong River Basin

Main Stream: 1571 Km
Annual Runoff: 60.9 B m3

Drop: 3830 m

Total Capacity : 30 GW

Annual generation capacity: 150 B kW+h



@ rrtirn (IT) Overview of Hydropower Resources in the Yalong River Basin

Upstream: 2.3 GW Midstream: 12.12 GW Downstream: 14.7 GW




@ GrptAtois (IT) Overview of Hydropower Resources in the Yalong River Basin

Lianghekou, Jinping I, and Ertan have been established with a total
regulated storage capacity of 14.8 billion m3. Their coordinated operation
enables Yalong River cascade hydropower stations to have multiple-year
regulation capabilities, generating even more electricity during low-flow

periods than high-flow periods, making it the top-performing large river.
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@ e (IT) Development of Water Resources

» Downstream: ‘one reservoir and five stations’ with a total installed capacity of 14.7 GW,
including Jinping |, Jinping Il, Guandi, Ertan, and Tongzilin Hydropower Stations.

» Midstream: ‘one reservoir and seven stations’ with a total capacity of 12.12 GW.
Yangfanggou and Lianghekou are completed (4.5 GW), Kela, Mengdigou, Yagen I
are under construction (3.72 GW).

» Upstream: ‘one reservoir and ten stations’ with a total capacity of approximately 2.3 GW.

There is potential for expansion to around 4 GW.

e



@ retrions (IV) Innovative Practices in Hydropower Development




@ e tons 1. One Entity, One River

In 2003 and 2012, the NDRC and NEA assigned the responsibility to the Yalong
River Company for the development of water resources in the Yalong River Basin,

marking the beginning of the "One Entity, One River" development model.
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@ e tons 1. One Entity, One River

» The "Four-Stage" Strategic Development of Hydropower Resources

« 3.3GW \ « 14.70 GW \ « 23.0 GW \ - 30.0 GW \

i

Lianghekou Hydropower Station — Yangfanggou Hydropower Station
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@ e tons 2. Engineering Construction Innovation

The Tallest Dam - Jinping | Arch Dam (305 m)

» Tackled the challenges of constructing the tallest arch dam with safety and efficiency

» Addressed complex geological conditions in the dam foundation

> Significantly advanced the technological progress in extra-high arch dams worldwide
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L/ varons Hyoro 2. Engineering Construction Innovation

The Largest and Deepest Hydraulic Tunnels - Jinping Il (4.8 GW)

» Preventing rock bursts with extreme pressure of 100 MPa in the super-long headrace
tunnel with the world's deepest overburden (2500 m)

» Handling high-pressure and high-flow water surges

> Significantly advanced the technology for deep underground engineering worldwide
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@ e tons 2. Engineering Construction Innovation

The 3rd-highest Embankment dams- Lianghekou (295 m)

» Advancing Embankment dam construction technology to the 300 m level in China

» Promoting the design, construction, and management of high-altitude 300 m

Embankment dams in Tibetan regions.




(g MeiToke L : :
by aSheions 2. Engineering Construction Innovation

The 15t Domestic EPC Hydropower Project over 1 GW - Yangfanggou (1.5 GW)

» Pioneered the EPC mode for
the design and construction of

large hydropower stations in

China




A W=k : : .
éy YALONG HYDRO 3. Environmental & Water Conservation Innovation

» Concept of "watershed coordination and harmonious development”
> Explore a watershed development model that promotes harmonious
coexistence between humans and nature

One Entity, One River

Development Plan Ecological Conservation Plan

Development _ Construction
\ : p. Project Scale Hub Plan
Timeline Arrangement
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éy YALONG HYDRO 3. Environmental & Water Conservation Innovation

Establishing Joint Fish Hatcheries
— a multi-station collaborative approach, investing over ¥500 M to construct
four fish hatcheries, covering the entire basin




A Wz TkeE ) i .
éy YALONG HYDRO 3. Environmental & Water Conservation Innovation

All cascade hydropower stations in the downstream of the Yalong River

have received national-level awards for ecological civilization.
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Ertan - Environmental Friendly Project Award

Jinping I & I, Guandi, Tongzilin - National Soil and Water Conservation Ecological

Civilization Project Award
——————




[kt 4. Scientific and Technological Research Innovation

Collaboration with the NNSFC to establish the Yalong River Joint Fund
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[kt 4. Scientific and Technological Research Innovation

Postdoctoral Workstation & Engineering Special Advisory Team
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@ e tons 4. Scientific and Technological Research Innovation

ERRELALLR ERMEEARSE | EREEEAESR | EsmsskEsy ERMEEAS S ERMERAESZ ExReEREsE | V%
ik A : E W B iE B 1 iE ! iE # iE B iE B L

AABREMSRAL S RRAL, AABRENFUEED KRR, TRBAER AL ERABE, ; Hearesnant. B AABRERFALLS RRAL AASRERSLELYRENA: ; romensuresnnns. M e =2
HEA S, PTITT TN BALRLS i bl ARk AL } N
ARLA: 000 AHHHRATLRN XL (! WK f),i:uwr‘u--n'-'.“l': }

HEAATMRRM i‘ e I
xMER: =¥ b s I
B RBcRRREFR l
b ¢

£45: mssmaa

TITXIIXT

RAREHEBAR
& pie H
(RATRAHL)

TR, M AASTH

ERGE WL

® ¥ & REMIRRAATTRARAT
P OREVERG 2005

€09, o1 1
EHEEEE G0 8




A wRTKE L Qriantifi -
"’ YALONG HYDRO 5 BaS|C SC|ent|f|C Innovat|0n

» 2010: jointly established the China Jinping Underground Laboratory with

Tsinghua University.
» 2017: jointly established "Ultra-Deep Underground Ultra-Low Radiation
Background Frontiers in Physics Experimental Facility, “ which is the
largest underground laboratory worldwide.
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@ op ot 5. Basic Scientific Innovation

» More than 10 research teams have successively joined to conduct scientific research.
This has contributed to China's dark matter and nuclear astrophysics research,

enabling it to transition from following and keeping pace to leading in the field.
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@ op ot 5. Basic Scientific Innovation

The experimental projects conducted at the CDECIT Conaentunllaal
Jinping Underground Laboratory:
CDEX (High-Purity Germanium + Ovbb Experiment) s o
H""!-H"-"'I-Fl—"" i,
PandaX (Liquid Xenon Dark Matter + High-Pressure A achod calea : L
Gaseous Xenon Ovbb Experiment) e e e gt
Liquid Argon Dark Matter Experiment f:,:f.:)iji::(:,ax“uomm 5 -

JUNA (Jinping Underground Nuclear Astrophy5|cs
Experiment)

Neutrino Experiment

Geomechanics Experiment

derground Biology Experiment

earch Experiment
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YALONG HYDRO

@ feilke (I) Yalong River Basin Hydro-Wind-Solar Complementary Green Clean Renewable Energy
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;) BTk (I) Yalong River Basin Hydro-Wind-Solar Complementary Green Clean Renewable Energy

)/ YALONG HYDRO

» The Yalong River Basin has abundant hydropower, wind power, and solar resources,
with a total capacity exceeding 80 GW. The potential wind and solar resources total

over 40 GW, and the pumped storage capacity exceeds 10 GW.
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@ o (IT) Integrated Development of Hydro, Wind & Solar Energy

1. Pursue the carbon peaking and neutrality goals and build a new power system

The 3 major control reservoirs F42 6 MAALMAR R LIE AL
. . . 01 XRAGFERERAN
in the Yalong River Basin have a total R AT T AR B, YT ETH, BT, WA L#
: FLF ., AEA R, B, Rk, MG, k) K, B,
storage capacity of 24.3 B m3, and i Sh AR AR,
02 LHEE
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@ retrions (II) Integrated Development of Hydro, Wind & Solar Energy

2. A major initiative to ensure national energy security

After the completion of the entire base, it will generate approximately 200 B kW-h of

electricity annually, providing a huge quantity of high-quality and stable clean renewable

energy for East China, Central China, and the Sichuan-Chongqging region.




@ retrions (II) Integrated Development of Hydro, Wind & Solar Energy

3. A major initiative for “Lucid waters and lush mountains are invaluable assets”

The Integrated Demonstration Base will produce 100% clean and renewable energy.

When the base is fully completed, it will generate over 200 B kW-h green electricity annually,

which is equivalent to reducing CO, emissions by approximately 150 M tons per year.




@ gt (IT) Integrated Development of Hydro, Wind, & Solar Energy

4. A major initiative for the national and Sichuan Province's "14t Five-Year Plan”

» One of the nine major clean energy bases designated by the nation
» One of the bases with integrated water, wind, and solar energy identified for

accelerated building in Sichuan Province
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@ retrions (II) Integrated Development of Hydro, Wind & Solar Energy

5. Driving regional economic and social development & helping ethnic areas achieve revitalization

The development and construction of the Yalong
River Basin, which flows through the Tibetan region
of the western Sichuan Plateau and the Yi
Autonomous Prefecture of Liangshan, is a key
battleground for China's poverty alleviation efforts.
" The development of the base will bring significant
k direct investment, effectively driving regional
economic and social development, and will contribute
to promoting rural revitalization in ethnic areas.




@ e tons (IT) Main Advantages of Integrated Development

1. "One entity, one river" approach can effectively coordinate and optimize

resource utilization, enhancing the economic viability of new energy projects.

» Improving resource utilization

efficiency, accelerating

foo
HEL

construction and saving on

investments

Unified management to ...

improve efficiency g




@ e tons (IT) Main Advantages of Integrated Development

2. Hydropower stations have excellent regulation performance, which enhances the
stability of new energy output.

The three major control reservoirs have a total regulation capacity of 14.8 B m3 and the
installed capacity has reached 19.2 GW, providing significant regulation capacity for the
development of wind and solar energy and enhances the grid's capacity to integrate wind and

solar power.
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@ e tons (IT) Main Advantages of Integrated Development

3. Hydropower has abundant transmission lines, improving the reliability of

accommodating new energy sources.
» Yalong River basin have already
established the Jinshu DC and Yazhong DC

transmission projects, with the capacity to

transmit 15 GW of hydropower and
renewable energy electricity from the
middle and lower reaches of the Yalong

River.

Sichuan-Chongqing Ultra-High Voltage AC

rimarily collect clean energy
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YALONG HYDRO

@

(IV) Accelerating the Integrated Development

1. Enhancing top-level design and continuously updating the plans to advance the
clean energy demonstration base in the basin.

In 2015, Yalong Hydro conducted resource surveys and preliminary planning for the base

while actively coordinating with relevant authorities at the national and Sichuan province levels

to reach consensus and promote the inclusion of the demonstration base planning in the "13th

Five-Year Plan" for both national and provincial development.
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(IV) Accelerating the Integrated Development

At the beginning of the 14t Five-

Year Plan, efforts continued to promote

the inclusion of the demonstration base | b 7 ‘ ’

planning in the national "14t Five-Year [+ . N ~ 88

Plan" and the "2035 Vision Outline". The | = 88 O\ e e

concept and technical approach of 1 e g

integrated water, wind, and solar energy | s N t/ o

development gradually evolved into a . 3

national strategy  and industry TERL m%’ 5® e

requirement,  gaining  widespread g%iﬁm (gl 14 Y
nition and becoming one of the |sim fuxm*=|  “a¥ie P8

ches. i




A HeRTKEE :
By oo (IV) Accelerating the Integrated Development

NN

» The National Energy Administration -

L e P B 2 R
has mandated the research on W T2 PSRRI 47 Y It

integrated planning for renewable
energy in  major river basins
nationwide.

> At present, the planning of the
integrated demonstration base for

THERRE —RKAANFR IR 20T

hydro, wind and solar energy in the - we

EERRTE A B — AT R T B AT,
Ya|ong River basin haS been Fo LA L R A Rk R, AT Atk
W, AT R A A — AR B DL R AR E 8 TR

RETE, HRTEE R — RS ATFREN, LR — kR

m leted' WE. AR, WEEAEL, RETEAREEATREH




A HeRTKEE :
By wenimono (IV) Accelerating the Integrated Development

2. Solidifying the fundamentals of development theory and practice for base development.

» Advancing the construction of the clean energy base in the Yalong River and promoting its
intelligent transformation and upgrading. The following issues were proposed to be addressed in
the third Yalong River Joint Fund:

® Complementary Green and Clean Renewable Energy Development Technology in Large-scale Basin

® Key Technologies for the Intelligent Construction and Operation of Large-scale Basin Hydropower

Projects
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YALONG HYDRO

(IV) Accelerating the Integrated Development

» Strategic cooperation with Huawei and collaborating with Jinfeng Technology to establish a
wind energy standardized observation site

> Participated in a sub-project of the national key research and development program
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@ e (V) Green And Low-carbon Development

During the 14th Five Year Plan period, Yalong Hydro actively promoted the

construction of hydro, wind and solar integration demonstration projects.

» June 2022, the Laba Mountain Wind Power Project (258 MW) has started construction

» July 2022, the Phase | Solar Project (1 GW) of the Lianghekou Hydro and Solar
Complementary Project has started construction

» Nov. 2022, the Jinping Hydro and Solar Complementary Solar Project (1.17 GW) has
been filed for approval
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@ e (V) Green And Low-carbon Development

On June 25, 2023, the first phase of the largest and highest-altitude solar-hydro

complementary project in the world, the Kela Solar Power Station, was officially put into

operation and began generating electricity.
This significant event received extensive media coverage, with reporting from China

Central Television news.
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Eight key pumped storage power stations will serve as the regulation power sources
for the integrated development of hydro, wind, and solar energy resources in the Yalong
River basin.

» In December 2022, the Lianghekou Hybrid Pumped Storage Power Station (1.2 GW)
received approval and commenced construction in the same month.

» The Daofu Pumped Storage Power Station (1.8 GW) is currently advancing pre-
construction work and is about to receive approval for construction.

CEMV,

;oE e~

- e ey

N & Bhk iR (2022) 714 5

DI RIS 2 2
KT AT DR A A A e e T —

RIS Ll TR IR S K E AR TS

128298 09:37 836.7% , REFR\W1L.INESA € WD BEBEF=PIIKS B3



ﬁ'@afa,&o Tﬂiwkiw, on The 79»1'&,@42"&4‘ @avolo;&mawf in The ?alow; Biver Basin

1 Development and Innovative Practices in
Hydropower Resource Utilization

2 Integrated Development Practices of Hydro,
Wind, and Solar Energy

3 Integrated Development Recommendations

4 Conclusions



3

&) BN

1. Accelerating the large-scale development of clean energy and exploring
innovative hydro-wind-solar integrated development model

The "14% Five-Year Plan" mandates the creation of clean energy bases like the
Yalong River, Upper Jinsha River, and Lower Jinsha River. Through integrated hydro-
wind-solar development within the basin, leveraging hydropower's energy storage
capabilities, it aims to efficiently scale and seamlessly integrate wind and solar resources.
This approach transforms intermittent renewables into high-quality electricity, aiding

China's large-scale clean energy development.
“~

To prevent fragmented development and maximize resource use, it's recommended
to innovate hydro-wind-solar integrated development mode, improving efficiency and
serving as a model for rapid, high-quality renewable energy growth.
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2. Accelerating the construction of the power grid to promote the
coordinated development of generation and transmission

China's uneven clean energy distribution, characterized by a mismatch between
generation and consumption, coupled with a grid structure of long-distance transmission
and weak links, leads to curtailment issues in specific regions. With the rapid expansion of
integrated hydro-wind-solar projects nationwide, efficient transmission line planning and
construction are paramount.

Adhering to the "Three-in-One" principle, encompassing integrated hydro-wind-
solar bases, hydropower regulation capacity, and transmission lines, it is crucial to identify

=~ consumption markets for these bases. Simultaneously, synchronized planning for power
generation and the electricity grid ensures coordinated design and efficient renewable
energy utilization.
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In the development of hydropower in the Yalong River basin, Yalong
Hydro has explored and established the development model of "one entity,
one river." It has accumulated rich experience in the coordinated development
and utilization of cascade hydropower stations in the basin.

In this new development stage, the integration of renewable energy
sources, primarily hydro, wind, and solar, is the path to achieving high-quality
development of renewable energy. Yalong Hydro continues to expand the
concept of "one entity, one river" and will further promote the construction of

» the integrated water-wind-solar demonstration base, making greater

contributions to the development of clean energy in China.
e ——
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