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»1In 2020, Chinese President Xi Jinping proposed the goal of achieving peak carbon neutrality during the General

debate of the seventy-fifth session of the United Nations General Assembly.
»The ninth meeting of the Financial and Economic Commission of the CPC Central Committee in 2021 made important

instructions to build a new power system.
»In 2022, the 20th National Congress of the Communist Party of China was successfully held. In the government work

report, the General Secretary also emphasized the need to expedite the planning and construction of a new energy

system.
»In the context of energy transformation, pumped storage hydropower (PSH) has ushered in a huge development

opportunity.
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»PSH station employs water as a medium. During the low power load period, the 7 251 ~—
PSH station uses excess energy to pump water into the upper reservoir and convert
it into potential energy; during the peak power load period, the PSH station
converts the stored potential energy into electric energy by releasing water to the
lower reservoir to generate electricity, realizing the storage and management of — >
electric energy. In addition, PSH has some basic functions such as peak regulation, B SRR AR R S

frequency regulation, phase regulation, emergency reserve, and black start, so itis =~ &«
an important part of the new type power system.
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»In recent years, with the introduction of China's PSH price policy and medium -
and long-term planning, PSH has entered an unprecedented stage of rapid
development. By the end of August 2023, China has constructed a PSH capacity of
49.39 million kW, which comprises approximately 28.3% of the global PSH
capacity, ranking first in the world.
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»Through practical experience and research, we believe that PSH plays a crucial role in the construction

Bit

of a new type power system from three aspects: promoting the consumption of clean energy, ensuring a
secure and reliable electricity supply, and facilitating the safe and stable operation of the grid.

»Firstly, PSH contributes to improving the system's new energy consumption capacity, reducing carbon
emissions of the power system;

»Secondly, PSH can improve the power balance of the system, so as to provide security for power supply;
»Thirdly, PSH can effectively adjust the frequency and voltage of the system, improve the reactive power

balance, and ensure the safe and stable operation of the power grid.
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» State Grid Xinyuan Group Co. Ltd. is a professional
>EMITREFGREAT EEFEMBE A F A= 1E platform enterprise under the State Grid Corporatior} for the

SHUEM AL TS RHkEETVMEDE. £ development, construction, and operation of regulating
’ = X power supplies. State Grid Xinyuan Group is the leading

WEBEEk R, BE202343AK, EMARENEE force and expert in the PSH industry. By the end of August

MK EREHEEO6E, EHNBEiAR84405FE, 2023, State Grid Xinyuan Group managed 66 PSH stations
with an installed capacity of 84.4 million kW.
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»Over the years, State Grid Xinyuan Group is dedicated to promoting the high-quality development of PSH. We have conducted research on the characteristics and

principles of PSH construction and operation, accumulating a wealth of experience in development, construction, and operational management. As a result, we have
honored with more than 10 prestigious awards, including the China National Quality Engineering Gold Award and the China Construction Engineering Luban Award.

»In terms of engineering construction, we have strengthened intelligent management and control, mechanized construction, and standardized construction. We have
taken the lead in completing the construction of universal standard system. We have introduced and successfully applied Tunnel Boring Machine (TBM) construction
technology for the first time in China. And we have built a smart management and control platform for the "power station group", so as to achieve interaction,
cooperation and sharing among projects.

»In terms of production and operation, we have strengthened professional, lean and standardized management, and have given full play to the advantages of group
operation. In 2022, the comprehensive utilization hours of PSH stations of State Grid Xinyuan Group have reached 2,800 hours, the number of pumping starts have
reached 34,036 times, the number of power generation starts have reached 35,263 times, and the start-up success rate have reached 99.9%, which has made great
contributions to ensuring the safe and stable operation of the power grid.

»In terms of development research, we actively seek to deepen our understanding of the functional role of pumped hydro storage, promoting its scientific allocation in
emerging power systems. We have conduct thorough research on the benefits of pumped hydro storage in reducing carbon emissions and have demonstrated its pivotal
role in driving green energy transformation.



g R
i ExuA HAKEREITIERFERE

B P 3 iRk SRk AR 2 F TR Future work prospects of PSH

PUMPED-STORAGE TECHNOLOGICAL & ECONOMIC RESEARCH INSTITUTE
STATE GRID XINYUAN COMPANY LTD.

>ERRE, EMFRENBRESHART—E, MENE HE#EIHKERTIEFEFESIEE,
>—RREHESRRABKE, KAOF/HkERE FEAMRFEATRIER BBAOFEANRFEE,
>IRRAREFHREANRGKREE, REFAMLEFER, BRUEHKERIFLERABNF,

>ERPMBIEN R e TR VA, BEIREREE, REHMKBEIF KL,

>MEMEFCHE, #HIHKEREARNLS, FRAENATEIENA, MmBEskKk, REE. ZNKXBENHAFHEAR
W3, BAFbARSS M RIE R T HER,

>R RRMARILGENHE A NRGHIBRAZRMTIZNFEZ SR, VHKERTILFEBRKEE SR/ MY

»Looking towards the future, State Grid Xinyuan Group is willing to collaborating with peers worldwide to seize the opportunity and
promote the scientific, systematic and high-quality development of the pumped storage industry.

»Firstly, we will prioritize the green transformation of energy, vigorously develop PSH and enrich power grid flexibility and regulation
resources to support the construction of new power systems.

»Secondly, we will further study the development path of new power systems and scientifically formulate the timing layout of PSH
construction according to the actual needs of the power grid.

»Thirdly, we will actively promote the application of mechanized construction technology, aiming to reduce costs of mature technologies,
and enhance the economic viability of PSH development.

»Fourthly, We will strengthen scientific and technological innovation, promote the advancement of PSH, and carry out demonstration
projects for variable speed units. We will strengthen research on new technologies such as high-head, large-capacity, and three stage PSH
station to better serve the flexible regulation needs of the power grid.

» Fifthly, we will provide recommendations for establishing a policy system and market mechanisms that are aligned with the new power
system. This will create favorable conditions for the sustainable and healthy development of the PSH industry.
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» Distinguished guests, State Grid Xinyuan Group is eager to enhance communication and
collaboration with counterparts from other countries, deepen practical cooperation, actively share
experience in pumped storage construction and management, and collectively promote the sustainable
development of hydropower and smart energy transformation under the carbon peak and carbon

neutrality targets. Thank you!



