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tackle climate change

There is no doubt that human activity is causing global warming.
Climate change leads to more frequent extreme weather.
Weather-related disasters have increased over past 50 years.

Climate change urges the world energy consumption to move toward

a lower-carbon and cleaner manner.

Trends in atmospheric carbon dioxide Projections for global GHG emissions
concentration over 800,000 years under different Scenarios
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WD peE EHER Energy and emissions
.
o SURFBINERBA I &I HIRZESAHER.

The climate crisis calls for actions on reducing
greenhouse gas from now.

LECBESIHER70% LA L S8EREX.

More than 70% Global greenhouse gas emissions are

energy-related.

By the end of 2022, the installed capacity of global

27%

renewable energy was 3372GW.
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Figure 1 Global primary energy consumption (1800-2019)
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Mote: In the figure above, primary energy is calculated according fo the “substitufion method”, which takes account of the
inefficiencies in fossif fuel production by converting non-fossif energy into the energy inputs required if they had the same
conversion losses as fossil fuels.

Source: Our World in Data (2021).
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World consumption Share of global primary energy
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Energy-related greenhouse gas emissions reached

D
41.3 Gt CO2-eq in 2022
D

Figure 9: Global energy-related greenhouse gas emissions, 2000-2022

Non-CO;:
Nitrous oxide
Methane

'E‘D;:
B Industrial processes

Flaring
HWaste
MNatural gas
m Oil
H Coal

20

10

2000 2005 2010 2015 2020 2022

TEAL Ll BT

Source: Flaring emissions are from |EA analysis based on the Word Bank Global Gas Flaring Reduction Programime.

Limiting global warming to 1.5° C requires cutting carbon dioxide (CO2) emissions by around

37 gigatonnes (Gt) from 2022 levels and achieving net-zero emissions in the energy sector by 2050.



2020

Gross electricity generation (PWh)

Renewables
28%
27.0
PWh ’

/ 10%

62% Nuclear
Fossil fuels
and other

non-renewables

2050 Where we need to be (1.5° Scenario)

—

Gross electricity generation (PWh)

5% Fossil fuels

Nuclear 4% .

91%

Renewables

Power generation needs to more than triple by 2050

DB IRENA
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UN Declares IRENA's Founding
Date as International Day for
Clean Energy

Augusi 2023 | Press Releases

International Day for Clean Energy
January 26th

By the end of 2022, renewables accounted for 40% of global installed power capacity.

and 83 percent of new power generation installed globally last year was accounted for by renewables.



Who is doing the most?

Solar power generation

Electricity generation from solar, measured in terawatt-hours (TWh) per year.
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Wind and solar hit 12% of global power
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Wind and solar

Fossil fuels could begin
anew era of decline
from as early as 2023

Wind power generation

Annual electricity generation from wind is measured in terawatt-hours (TWh) per year. This includes both onshore and offshore wind sources.
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n era of fossil decline

15% in
China

Other clean

Over the coming decades,

solar PV and wind will dominate
the growth of renewables in

the power sector
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D W% B #5 Dual carbon goals
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20205F9A22H, EIREFEINEFELR7SEEASEXRSNEPEBRFABERIE:

On September 22, 2020, at the General Debate

of the 75t Session of

the United Nations General Assembly, President Xi Jinping announced to the

world China’s new carbon peak goal and carbon neutrality vision:

PERIESERBEREADE, RINEMBHNECRHIERE, —RCxAmNDFH

F2030FRNIAEIIEE, F5/IFHEN20605FRISEHR;

ik HRF,

China will scale up the Nationally Determined Contributions, by adopting more

vigorous policies and measures, strive to peak
before 2030, and strive to achieve carbon ne

carbon dioxide emissions
utrality before 2060.
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* At the end of 2022, the installed capacity of power has reached 2564GW in

China.
* of which the total installed capacity of hydropower is 413GW

5 E DU /2 50% 1) 3%
 the installed capacity of nuclear power-generating units 55.53GW.  #lL 5t (43.8%) ,
RAt T 58.4%H &,
* The wind power is 365GW (offshore 26GW) 70%5@@‘[@§Eﬁ*ﬂﬁ
80% I A TTRE ST

* solar power-generating capacity 393GW.
* the installed biomass power-generating capacity is about 41.32GW.
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Hydropower’s Role in Global Carbon Neutrality

Hydropower, the world’s

Hydropower

2050 largest provider of renewable
[dentifying the

next 850+ GW energy.

towards Net Zero

GLOBAL HYDROPOWER DAY

#GlobalHydropowerDay on 11 October 2022 celebrated the
positive impacts of sustainable hydropower on people and
communities around the world.

Hydropower also supports the rapid growth of solar and wind power



hydropower

Hydropower capacity by regionin 2022

1,142 mw

New hydropower
installed capacity

2,712 mw

New hydropower
installed capacity

1,940 mw
New hydropower
installed capacity

1,860 mw
Hydropower New hydropower
capacity installed capacity

In east Asia and indeed globally, China continues to lead the way, with
nearly 24 GW of new capacity brought into service in 2022.

International Hydropawer Association
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Despite being the most mature renewable technology, hydropower faces a number of challenges.
These include the need to ensure sustainability and climate resilience;
ageing fleets and related investment requirements;
the need to adapt operation and maintenance (O&M) to modern power system requirements;

and outdated market structures and business models that do not recognise the full range of
services provided by hydropower.



Hydropower provides clean electricity, with significantly lower
greenhouse gas emissions than most other energy sources.

Hydropower is an important component of power systems worldwide. It is
the largest source of renewable electricity and can enables a higher
penetration of variable renewables such as solar and wind by providing
balancing and flexibility services.

Beyond electricity, hydropower also provides other services including
storage for drinking and irrigation water, increased resilience to flooding and
droughts, and recreational opportunities.

Like other types of infrastructure, hydropower is however starting to
experience negative impacts due to climate risks. Water availability and
hydropower generation are affected by changes in hydrological patterns and
extreme weather events.



More than 500 GW of hydropower installations are in the
pipeline worldwide, but this is far short of what is
required to limit dangerous global warming.

Hyd ropower i L R 5::::::?.1 |
2050

[dentifying the
next 850+ GW

towards Net Zero i
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B HE/NKEFKIEHR SHP Development in China

China has the Small hydropower
potential of 128 GW and ranks first in
the world. By the end of 2020, we
have constructed 43957 SHP stations,
with the total installed capacity of
more than 81 GW. ammnEm
SHP plays a significant role in rural L
electricity accessibility, promoting the
economic and social development,

improving the living and working
conditions for the people in rural
areas.
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B SHP, A Unique Renewable Energy

KEMEES105m3RZLLER/INKETR
REE, BHBFNSHILLBERIE.

In China, there are more than 10,000 small
hydropower plants with storage capacity of
100,000 cubic meter or more, which is a

unique distributed power generation resource.

Small hydropower cascade stations can regulate storage
capacity and increase the flexibility of power grid.
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 The Capacity Expansion and Efficiency Increase,
 SHP reorganization and rectification,
 Establishment of Pilot Green Small Hydropower ,
 and the SHP modernization.
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I Capacity Expansion and Efficiency Increase of SHP in China

dOERTEXT EE
Before VS After
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Songnong SHP "EdER P

in Chongqging Powerhouse
Renovation

%M%miﬂ
in Guizhou, 3 Eii=
cascade SHPs

CaLERERT
ARG

river ecological
restorations
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—— 2. /MK H G EREE O SHP Reorganization & Rectification
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KIT& 5w (2018-2020)

Yangtze River Economic Belt

o H2S5ARE, 21PREHIGENEELTESRE,
#E&A%o&ﬁng:}zﬂo

Over 25 000 SHPs involved, 21 000 rectified with ecological flow
and connected to regulatory platforms at all levels.

W kBN T FEEFE

JLQ/I%_«:/JI 7‘5'/1\7}( EE/IEI EE%IE& - 'L\
Yangtze River SHP R&R Platform

HAmEAEXFEER (2021-2024)

Yellow River Basin

- 3H2800ZFE, ETEHH{TH

A total of 2800 SHP involved underway.

zzzzz
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EAREAEXR/NKEBFERZRNTER
Yellow River SHP R&R Platform
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I Kcological Restoration of River Channels Between Powerhouses and Dams

> VR & e iEEEEUH A IS R, BRI, A RRIFENH)

» Recover the river connectivity by using low dams, fish passing facilities, fish friendly units,
and etc.

> BEGKATERAE & (ESERR, £FIEI, M- RERS., MEIRRFRE. FEES
)

» Restore the ecological environment of water reduction and dehydration river reach by
ecological drop-step, ecological weir dam, step-pool system, longitudinal deep groove,
river bank slope protection, etc.
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Hydrology (15) Ecological flow (15)
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3. FEI/INKEIRIEE
_Pilot Green Small Hydropower Pla

. Disturbance of river morphology (3)
River morphology (5) .
Sediment transport (2)

Water quality (5) Changes of water quality

Impact on protected aquatic
Aquatic and terrestrial organism (6)

- --ﬁ A .
Eé:%\/—-— ,ju,gﬂ;ﬁ\ T‘:I:%\ %’:'EE Envu;c;r;;‘nent ecology (10) Impact on protected terrestrial fauna
and flora (4)
232/‘_ 2 N\ Landscape coordination (5)
*Dglu | =3 u I }j E Landscape (10) Landscape restoration (5)
ST E Substitution effect to fossil energy
The Evaluation Of Green cr N IKH emission reduction ")

Efficiency of carbon emission

: T EINMA R (19) reduction (5)
S Ma I | H yd Fro p ower mailn Iy Green SHP Resettlement (6) Performance of resettlement (6)

Benefit sharing (8) Improvement of public services (4)
: enefit sharin
Evaluatlon Social (18) g Guarantee of people’s livelihood (4)

Comprehensive . e
Frame mpre Comprehensive utilization of water
utilization of water
resources (4)
resources (4)
Safety management

(6)
1 . Capacity building of green
e SOCI et) { Manz(:mlg;)ment Construction of green Tt

APETREE (L Green hydropower facilities (4)

focus on four aspects:

 Ecological environment

Evaluation of safety standards (6)

Technical progress (4) Automation (4)
Profitability (3)
Solvency (3)

* management
Stability of finance (6)

° f| Nance Financial (9)

Regional economic
N Rate of social contribution (3
contribution (3) (3)
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D Pilot Green Small Hydropower Plant
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Mugua SHP:
 Location: Chun’an,
Zhejiang Province

 Capacity: 5000kwW
* Mode: Diversion
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D Pilot Green Small Hydropower Plant

sLEus, IRFF A

Jiangbin SHP
e Capacity:1000kW

e Mode: Run-of-river

&
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F—Is{TEI.
The modernization 1nitiative integrates the decentralized small hydropower plants

into a virtual power station for remote monitoring, integrated operation and

management by a central control center.
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B 1cgal Assurance, Technical Support and Guiding Standards
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Opportunities of the Green Development of
Small Hydropower in China
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B The Renovation of Cascade Pumped-storage Power Stations

FFERE/NKE (BF) B buhoE il /K ZEaE g,
Al {EIERENLE T B A BERRYIEYY, SCH/ VKB SBEEER,

Transforming the existing cascade small

Upper reservoir

hydropower plants into pumped storage power
stations, combined with wind power, solar power

and other renewable energy can promote the

consumption of random renewable energy.

Lower reservoir

v During periods of low demand @ When demand increases, water @ Pumped storage combined with
reflected by lower prices, from the upper reservoir runs variable renewable energy can
renewable energy such as downhill through the turbines provide reliable, dispatchable and
wind and solar is used to to produce electricity. low carbon electricity to domestic
pump water uphill. and industrial consumers.
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I Complementary Multi-energy & Virtual Power Plant

IKEESFEBERERBAIEAME, JVKBIARZHE
EX, RXEPDiErFEFHETEIERIER.
Hydropower and new energy are well
complementary to each other. China’s SHP is
dispersedly distributed in large number, and most of
them do not contribute to regulating power supply.

FEEURR] BB DR FEA A BRAYFTAL R,

The virtual power plant is an indispensable
part of the new power system.




B 4 FEiEBEhAT Ancillary Regulation of Power Grid
D omEES: BT, TR, B

Active power balance, reactive power balance and accident emergency.

® SN A, FElE, BH. BINRE. [BfFHF

Active power balance :frequency regulation, peak shaving, standby, moment of inertia, climbing,
etc.

® LN BalRERET. HEE

Reactive power balance: automatic voltage and phase regulation and equalization

o =R REYWL. REE., EEiF

Accident emergency: stable machine cutting, stable load cutting, black-start, etc.

Hydropower has a unique role in power grid ancillary regulation on peak
shaving, moment of inertia and black-start.



zE8 Conclusion

JKBESEIEERZ = MSIZEITMA R IRHBEEZ(EA!

Small hydropower plays a unique and potentially important role in achieving

energy security and climate goals

- IX: Er/VKE, RBEBEOMN, SERTESI.

In the past, SHP contributed to the power supply and rural electrification.

- W SOEIVKE, REMER. KEMNETN, SLHs

J

B EER

o

Now, SHP renovation aims at improving the efficiency, security and ecological effects, and shifting to the green

EIRFSRIMEREE T (EA, BI0SCEUR BT,

In the future, SHP will play its unique role in power storage and regulation to support sustainable development

development.

- BBR: AEERRE, &

and the dual carbon goals.
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