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1. HDP and AGN for Hydropower Development in China
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Project GU Zhaoqi, Visiting Schoolar

in 1984~1985 in NTH (NTNU now)
"Hydropower Development in Norway"
Promoting hydropower technology exchanges
between China and Norway




AGN (Advisor Group of Norway) in China (1984-2006)
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Total 62.22GW



Lubuge Hydropower Project (1982-1990) | Ertan Hydropower Project (1991-2000),
Rock-fill Dam 101m, 4x150=600MW, 110Mm3 reservoir Concrete Arch Dam 240m, 6x550=3300MW, 5800Mm3 reservoir

AGN consultant services for training,
construction management and supervision of
the underground powerhouse and the tailrace
tunnel

AGN consultant services for training,
supervision of the underground powerhouse



AGN (Advisor Group of Norway) in China

TREMNEARTE

i K BH L

IGNING CEREMONY OF CIVIL WORKS CONTRACTS FOR ERTAN HYDROELECTRIC PROJECHSSS

Prime Minister Particpate the Signing
Cermony of Civil Works Contrats for
Ertan HEP, 1991 Ertan Hydropower Project (1991-2000)



2. Hydropower in China and PowerChina

400

(98]
W
[

300

250

Installed Cpacity of Hydropower without PSH (GW)
= 5 S
ja) o [e)

N
S

0

Progress of Hydropower (Incl. Pumped Storage Hydropower) Development in China
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Conventional Hydropower

Total capacity in Operation:

Midium and Large-Scale Hydropower I
(>=50MW): RN
619 with total capacty 285.95GW B 2l 5 / Songhua River
Small-Scale Hydropower (<50MW) o~ =% P w T
45,450 with total capacity 81.5GW - v : ™ o= / Liao River
124 under construction with total “ - = i %r——/ Hai River
capacity 47.3GW, . I G o8 Yellow River
224 in planning stage with total B Ry N A A A ‘ﬁ_ Beijing-Hangzhou Grand Canal
capacity 110.7GW o o L SERARN i Huai River
17 in studying stage with total W s g ARREC >
capacity 79.2GW S SEA 4 .H; N Long River
Wl _
Long River Basin (140 rivers): 71% 5N el
Yellow River Basin (26 rivers): 8.5% \
Pearl River Basin (10 rivers): 8.5% Pearl River

All the Other Rivers (113 rivers: 12%
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% Capital

Provincial Capital
PSH in operation
Under construction
14th 5-year Plan
15t 5-year Plan
16th 5-year Plan

Present
PSH Installation

» 45.39 GW

Targets of
PSH Installation

» 2025, 62GW
» 2030, 120GW
» 2050, >400GW



PowerChina’s Contribution in Hydropower in China

Hydropower Development in China by POWERCHINA
Construction Projects

o
Over 65 /O of Hydropower Projects in China

Engineering Design and Supervision Projects

o
Over 80 A) of Hydropower Projects in China



POWERCHINA Power The World
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Il Central and West Africa
Abidjan
RFEIEXIE, bk

5t The Top 250 Global
Contractors (Rank 2022)

Il Americas
¥ Panama
P ENXE BED

Il Asia Pacific

Kuala Limpur 6t The Top 250 International
AR B Contractors (Rank 2022)

16th The Top 225
10(Q 2922 Fortune 500 16 pemsiora "
POWERCHINA ranked 100th J




PowerChina Hydropower Projects in China

Three Gorges Hydropower Project Baihetan Hydropower Project

* The World’s Largest Hydropower Station » The World’s Second Largest Hydropower Station
* Installed Capacity — 22,400 MW * Installed Capacity — 16,000 MW

* Dam Type — Concrete Gravity Dam » Dam Type — Double Curve Arch Dam
* Dam Height — 181 m * Dam Height — 289 m



Presenter Notes
Presentation Notes
Sudan, Merowe Hydropower Station is the world’s longest river retaining dam of 9.8 km with a total installed capacity of 1,250 MW which is equivalent to two or more times that of Sudan’s then existing installed capacity.

Malaysia,Bakun Hydropower Station: With a total installed capacity of 2,400 MW and with a reservoir capacity of 44 Billion m³ that exceeds the Three Gorges Project reservoir capacity of 39 Billion m³.This was the first China overseas project to receive the National Quality Golden Engineering Award.

Ecuador,Coca Codo Sinclair Hydropower Station: With a total installed capacity of 1,500 MW with a corresponding annual energy output of 8.8 Billion kWh serving one-third of Ecuador.

Ghana,Bui Hydropower Station: China’s largest funding project in Ghana with a total installed capacity of 400 MW.

Iran, Taleghan Dam and Hydropower Project: With a reservoir capacity of 545 Million m3 represented China’s first Luban Prize for Overseas Construction Projects.

Ethiopia,Tekeze Hydropower Station: The highest concrete double curvature arch dam in Africa with a total installed capacity of 300 MW.





®
PowerChina Hydropower Projects in China

Jinping Stage | Hydropower Project Nuozhadu Hydropower Project

The World’s Highest Arch Dam » The World’s Highest Rockfill Dam (Completed)
Installed Capacity — 3,600 MW * Installed Capacity — 5,850 MW

Dam Type — Double Curve Arch Dam  Dam Type — Core-wall Rockfill Dam

Dam Height — 305 m + Dam Height — 261.5 m



Presenter Notes
Presentation Notes
Sudan, Merowe Hydropower Station is the world’s longest river retaining dam of 9.8 km with a total installed capacity of 1,250 MW which is equivalent to two or more times that of Sudan’s then existing installed capacity.

Malaysia,Bakun Hydropower Station: With a total installed capacity of 2,400 MW and with a reservoir capacity of 44 Billion m³ that exceeds the Three Gorges Project reservoir capacity of 39 Billion m³.This was the first China overseas project to receive the National Quality Golden Engineering Award.

Ecuador,Coca Codo Sinclair Hydropower Station: With a total installed capacity of 1,500 MW with a corresponding annual energy output of 8.8 Billion kWh serving one-third of Ecuador.

Ghana,Bui Hydropower Station: China’s largest funding project in Ghana with a total installed capacity of 400 MW.

Iran, Taleghan Dam and Hydropower Project: With a reservoir capacity of 545 Million m3 represented China’s first Luban Prize for Overseas Construction Projects.

Ethiopia,Tekeze Hydropower Station: The highest concrete double curvature arch dam in Africa with a total installed capacity of 300 MW.





PowerChina Hydropower Projects in China

Longtan Hydropower Project Shuangjiangkou Hydropower Project

* The World’s Highest RCC Dam The World’s Highest Rockfill Dam (Under Construction)
* Installed Capacity — 6,300 MW Installed Capacity — 2,000 MW

* Dam Type — RCC Gravity Dam Dam Type — Core-wall Rockfill Dam

* Dam Height — 216.5 m Dam Height — 312 m



Presenter Notes
Presentation Notes
Sudan, Merowe Hydropower Station is the world’s longest river retaining dam of 9.8 km with a total installed capacity of 1,250 MW which is equivalent to two or more times that of Sudan’s then existing installed capacity.

Malaysia,Bakun Hydropower Station: With a total installed capacity of 2,400 MW and with a reservoir capacity of 44 Billion m³ that exceeds the Three Gorges Project reservoir capacity of 39 Billion m³.This was the first China overseas project to receive the National Quality Golden Engineering Award.

Ecuador,Coca Codo Sinclair Hydropower Station: With a total installed capacity of 1,500 MW with a corresponding annual energy output of 8.8 Billion kWh serving one-third of Ecuador.

Ghana,Bui Hydropower Station: China’s largest funding project in Ghana with a total installed capacity of 400 MW.

Iran, Taleghan Dam and Hydropower Project: With a reservoir capacity of 545 Million m3 represented China’s first Luban Prize for Overseas Construction Projects.

Ethiopia,Tekeze Hydropower Station: The highest concrete double curvature arch dam in Africa with a total installed capacity of 300 MW.





PowerChina Hydropower Projects in China

A P

Jinping Stage Il Hydropower Project Ertan Hydropower Project

* Installed Capacity — 4,800 MW * Installed Capacity — 3,300 MW

* Dam Type — Concrete Gravity Dam  Dam Type — Double Curve Arch Dam
* Dam Height — 49 m * Dam Height — 240 m



Presenter Notes
Presentation Notes
Sudan, Merowe Hydropower Station is the world’s longest river retaining dam of 9.8 km with a total installed capacity of 1,250 MW which is equivalent to two or more times that of Sudan’s then existing installed capacity.

Malaysia,Bakun Hydropower Station: With a total installed capacity of 2,400 MW and with a reservoir capacity of 44 Billion m³ that exceeds the Three Gorges Project reservoir capacity of 39 Billion m³.This was the first China overseas project to receive the National Quality Golden Engineering Award.

Ecuador,Coca Codo Sinclair Hydropower Station: With a total installed capacity of 1,500 MW with a corresponding annual energy output of 8.8 Billion kWh serving one-third of Ecuador.

Ghana,Bui Hydropower Station: China’s largest funding project in Ghana with a total installed capacity of 400 MW.

Iran, Taleghan Dam and Hydropower Project: With a reservoir capacity of 545 Million m3 represented China’s first Luban Prize for Overseas Construction Projects.

Ethiopia,Tekeze Hydropower Station: The highest concrete double curvature arch dam in Africa with a total installed capacity of 300 MW.





Fengning Pumped Storage Project Meizhou Pumped Storage Project

* Installed Capacity — 3,600 MW * Installed Capacity — 2,400 MW
 Dam Type — CFRD / Concrete Gravity Dam « Dam Type — CFRD / RCC Gravity Dam
* Dam Height —120.3m / 51.3m * Dam Height — 60 m / 85m



Presenter Notes
Presentation Notes
Sudan, Merowe Hydropower Station is the world’s longest river retaining dam of 9.8 km with a total installed capacity of 1,250 MW which is equivalent to two or more times that of Sudan’s then existing installed capacity.

Malaysia,Bakun Hydropower Station: With a total installed capacity of 2,400 MW and with a reservoir capacity of 44 Billion m³ that exceeds the Three Gorges Project reservoir capacity of 39 Billion m³.This was the first China overseas project to receive the National Quality Golden Engineering Award.

Ecuador,Coca Codo Sinclair Hydropower Station: With a total installed capacity of 1,500 MW with a corresponding annual energy output of 8.8 Billion kWh serving one-third of Ecuador.

Ghana,Bui Hydropower Station: China’s largest funding project in Ghana with a total installed capacity of 400 MW.

Iran, Taleghan Dam and Hydropower Project: With a reservoir capacity of 545 Million m3 represented China’s first Luban Prize for Overseas Construction Projects.

Ethiopia,Tekeze Hydropower Station: The highest concrete double curvature arch dam in Africa with a total installed capacity of 300 MW.





PowerChina International Hydropower Projects
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‘The Longitudinal Layout
for the Hydropower Development Project in Nam Ou River Basin
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Malaysia, Bakun Hydroelectric Project Lao PDR, Hydropower Project in Nam Ou River Basin

* Installed Capacity — 2,400 MW * Installed Capacity — 1,272 MW

« Dam Type — CFRD * Investment Volume — 2.74 billion USD

« Dam Height — 205 m « Condition of Contract — BOT



Presenter Notes
Presentation Notes
Sudan, Merowe Hydropower Station is the world’s longest river retaining dam of 9.8 km with a total installed capacity of 1,250 MW which is equivalent to two or more times that of Sudan’s then existing installed capacity.

Malaysia,Bakun Hydropower Station: With a total installed capacity of 2,400 MW and with a reservoir capacity of 44 Billion m³ that exceeds the Three Gorges Project reservoir capacity of 39 Billion m³.This was the first China overseas project to receive the National Quality Golden Engineering Award.

Ecuador,Coca Codo Sinclair Hydropower Station: With a total installed capacity of 1,500 MW with a corresponding annual energy output of 8.8 Billion kWh serving one-third of Ecuador.

Ghana,Bui Hydropower Station: China’s largest funding project in Ghana with a total installed capacity of 400 MW.

Iran, Taleghan Dam and Hydropower Project: With a reservoir capacity of 545 Million m3 represented China’s first Luban Prize for Overseas Construction Projects.

Ethiopia,Tekeze Hydropower Station: The highest concrete double curvature arch dam in Africa with a total installed capacity of 300 MW.





PowerChina International Hydropower Projects

Nepal, Upper Tamakoshi Hydropower Project Israel, Kokhav Hayarden Pumped Storage Project

* Installed Capacity — 456 MW * Installed Capacity — 344 MW

* Dam Type — Concrete Gravity Dam * Dam Type — Earth Dam
+ Dam Height — 27 m  Dam Height—24.5m /21 m



Presenter Notes
Presentation Notes
Sudan, Merowe Hydropower Station is the world’s longest river retaining dam of 9.8 km with a total installed capacity of 1,250 MW which is equivalent to two or more times that of Sudan’s then existing installed capacity.

Malaysia,Bakun Hydropower Station: With a total installed capacity of 2,400 MW and with a reservoir capacity of 44 Billion m³ that exceeds the Three Gorges Project reservoir capacity of 39 Billion m³.This was the first China overseas project to receive the National Quality Golden Engineering Award.

Ecuador,Coca Codo Sinclair Hydropower Station: With a total installed capacity of 1,500 MW with a corresponding annual energy output of 8.8 Billion kWh serving one-third of Ecuador.

Ghana,Bui Hydropower Station: China’s largest funding project in Ghana with a total installed capacity of 400 MW.

Iran, Taleghan Dam and Hydropower Project: With a reservoir capacity of 545 Million m3 represented China’s first Luban Prize for Overseas Construction Projects.

Ethiopia,Tekeze Hydropower Station: The highest concrete double curvature arch dam in Africa with a total installed capacity of 300 MW.





PowerChina International Hydropower Projects
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Ethiopia, Tekeze Hydropower Project

* Installed Capacity — 300 MW

Sudan, Merowe Hydropower Project

* Installed Capacity — 1,250 MW
+ Dam Type — Multiple

* Dam Height — 58.5 m

* Crest Length — 9,800 m

 Dam Type — Double Curve Arch Dam
* Dam Height — 188 m



Presenter Notes
Presentation Notes
Sudan, Merowe Hydropower Station is the world’s longest river retaining dam of 9.8 km with a total installed capacity of 1,250 MW which is equivalent to two or more times that of Sudan’s then existing installed capacity.

Malaysia,Bakun Hydropower Station: With a total installed capacity of 2,400 MW and with a reservoir capacity of 44 Billion m³ that exceeds the Three Gorges Project reservoir capacity of 39 Billion m³.This was the first China overseas project to receive the National Quality Golden Engineering Award.

Ecuador,Coca Codo Sinclair Hydropower Station: With a total installed capacity of 1,500 MW with a corresponding annual energy output of 8.8 Billion kWh serving one-third of Ecuador.

Ghana,Bui Hydropower Station: China’s largest funding project in Ghana with a total installed capacity of 400 MW.

Iran, Taleghan Dam and Hydropower Project: With a reservoir capacity of 545 Million m3 represented China’s first Luban Prize for Overseas Construction Projects.

Ethiopia,Tekeze Hydropower Station: The highest concrete double curvature arch dam in Africa with a total installed capacity of 300 MW.
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Zambia, Kafue Gorge Lower Hydropower Project Tanzania, Julius Nyerere Hydropower Project

* Installed Capacity — 750 MW * Installed Capacity — 2,115 MW
 Dam Type — RCC Gravity Dam  Dam Type — RCC Gravity Dam
* Dam Height — 139 m « Dam Height — 131 m

(Under Construction)



Presenter Notes
Presentation Notes
Sudan, Merowe Hydropower Station is the world’s longest river retaining dam of 9.8 km with a total installed capacity of 1,250 MW which is equivalent to two or more times that of Sudan’s then existing installed capacity.

Malaysia,Bakun Hydropower Station: With a total installed capacity of 2,400 MW and with a reservoir capacity of 44 Billion m³ that exceeds the Three Gorges Project reservoir capacity of 39 Billion m³.This was the first China overseas project to receive the National Quality Golden Engineering Award.

Ecuador,Coca Codo Sinclair Hydropower Station: With a total installed capacity of 1,500 MW with a corresponding annual energy output of 8.8 Billion kWh serving one-third of Ecuador.

Ghana,Bui Hydropower Station: China’s largest funding project in Ghana with a total installed capacity of 400 MW.

Iran, Taleghan Dam and Hydropower Project: With a reservoir capacity of 545 Million m3 represented China’s first Luban Prize for Overseas Construction Projects.

Ethiopia,Tekeze Hydropower Station: The highest concrete double curvature arch dam in Africa with a total installed capacity of 300 MW.





3. Hydropower to Meet Net Zero Targets

Planning Centrolized vs Distributed Development of
Renewable Energy in China, 2030
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Renewable Energy Bases Planned in China, 2030
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Hydro-Wind-Solar Hybrid System in River Basins, China

Intermittent

New Energy R —— Cascade Hydropower
e e |~ Station

Control =

Center .

Hydropower station 11

Power Grid

The Yellow River Yalong River Jinsha River Wujiang River 13,000 Lantsang River
Upstream 1,280 30,000 MW Donwstream 46,460 MW Hydro & 40,000 MW Hydro +
MW Hydro + 850 Wind & Solar + MW Hydro + 15,180 Thermal + 10,000 40,000 MW Wind &
MW Solar Hybrid 30,000 Hydro MW Wind & Solar MW Solar Solar Hybrid

(Implemented) Hybrid (Planning) Hybrod (Planning) (Implemented) (Planning)


Presenter Notes
Presentation Notes
In China, Yalong River, Jinsha River, Lantsang River, Wujiang River and other large hydropower bases are planned for the construction of the Hydro-Wind-Solar hybrid system. By the end of the 14th Five-Year Plan of China, new energy installations are expected to reach hydropower installations, to form a number of clean energy hybrid demonstration bases of ten million kilowatts. This is not only the Chinese wisdom and innovation pattern contributing to the world energy transformation and development, but also represents the future important direction of hydropower development and energy system transformation in China. And it can also be one of the possible development directions for Nepal. 


4. Cooperation via China Society for Hydropower Engineering

Found in 1980. 39,000 individual members
173 institute members, 37 technical committee, 1

CSHE working committee, 2 professional associations

International Forum of CSHE (IF-CSHE)

Platform for international business cooperation in sustainable hydropower and new energy developments;
Bridge Chinese and international societies in academic and technical communication in hydropower;
Involve in the role, challenges and opportunities of hydropower in clean energy transition;

Sponsor, undertake and co-organize international hydropower conferences;

XX X X X

Organize study of investment and financing, social impact, environment and ecosystem, engineering design

and construction, operation, maintenance, retrofitting and other issues in hydropower development;

AN

Promote internationalization of the Chinese standards;
v' Selection and promotion of Chinese young professionals with international vision;

v'  Assist CSHE on evaluation of overseas hydropower project awards.



2023 International Hydropower Development Conference

Organizations:
* IRENA, IHA, WB,
« CSHE and NEA of China

Numbers about the conference:
230 participants attend in person
» 350 online participants

1.2 million online audiences

* 5.4 million live-photo views

Key topics: Pumped storage hydropower (PSH) will be the key pillar of future energy system

v’ Essential role of hydropower in clean energy transition and capacity additions required to meet net zero
targets;

v High technology development in cost saving, large-scale, long lifecyle, environmentally friendly, capability to
balance the VRES;

v’ Large-scale grid connection of renewable energys;

v Planning of PSH to meet Net Zero targets.



Thank You !

PowerChina - The most reliable
Contractor & Partner

EIJE"EEE PowerChina Oversea Unit/PowerChina Intl: Building 23, No.17 Xicui Road, Haidian District, Beijing, 100036, P.R.China

¢

POWERCHINA http://en.powerchina.cn Email: overseas@powerchina.cn
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