


Pursuing Eco-Friendliness and Embracing Innovation

World'’s First County-Level Demonstration Zone

for New-Type Power Systems

Challenges

As a national demonstration base for new energy power generation,
Suizhou possesses abundant solar and wind resources. Yet, for Suizhou
power grid, alongside this abundance come pressing challenges in
accommodating and absorbing new energy on a large scale. First, grid
stability is under severe pressure. The installed capacity of new energy

in Suizhou has reached 2.7 times its local maximum load. The imbalance
between strong power source and weak load makes the traditional grid
structure and control methods inadequate to maintain stable operation.
Second, the capacity for accommodating new energy is severely
constrained. With relatively weak interconnections to the transmission grid,
Suizhou power grid experiences sharp mismatches between the fluctuating
energy output and its steady local demand. The shortage of local
accommodation space and limited outbound transmission capacity further
heighten the risk of wind and solar curtailment. Third, the traditional

power protection system lacks adaptability. The fault characteristics

of new energy generators reduce the sensitivity and selectivity of relay

protection devices based on synchronous sources, increasing the likelihood Panoramic view of the Guangshui New-Type Power System Demonstration

of cascading failures. Finally, flexible access and precise control capabilities Zone powered by 100% new energy

are insufficient. In hybrid AC-DC network scenarios, the existing grid

architecture cannot flexibly accommodate new energy and diverse loads, .o.
limiting the optimization of resource allocation. R o’



Solution

In 2020, State Grid Hubei Electric Power Co., Ltd. launched the Suizhou
Guangshui County-Level High-Proportion New Energy Power Grid Project,
creating the world’s first hundred-megawatt-level new-type power system
demonstration zone powered by 100% new energy. Covering 418 square
kilometers and serving over 200,000 residents, the project integrates

244 MW of new energy capacity (including 194 MW of wind power and 50
MW of solar power). Through five core technologies—grid-forming new
energy retrofits, high-voltage energy routers, and coordinated source-
grid-load-storage control—the project overcomes key challenges of low
inertia, weak stability, and limited accommodation under high-proportion

new energy access.

p Power source side: For the first time globally, a 100% new energy
real-world power system has been built to study key issues such as
voltage stability, frequency stabilization, power balance, and fault

characteristics under a new-type power system.

P Grid side: For the first time in China, independent grid formation
powered solely by new energy has been realized in a real-world
grid, marking a pioneering step toward making new energy the

main power source of future grids.

P Load side: The project developed the world’s largest and highest-
voltage energy router, verifying the system’s stability under 100%
new energy operation without main-grid support, and enabling

greater new energy utilization and accommodation.

P> Energy storage side: It achieved a breakthrough in 12.5MW energy
storage technology for 100% new energy scenarios, enhancing
the grid’s capacity to accommodate new energy and serving as a

stability anchor comparable to thermal generation units.

P> Control side: The world's first hundred-megawatt-level
coordinated source-grid-load-storage control system was
developed, ensuring voltage and frequency stability under highly
complex power fluctuation scenarios, especially in the grid

formation of 100% new energy.

Multiple Benefits

Environmental

By the end of 2023, the demonstration zone has achieved normalized
operation. In 2024, power supply duration powered by 100% new energy
reached 77% of total time, and new energy share in total power supply
rose to 85%. The project delivered 159 GWh of clean electricity to key
industries such as steelmaking, wind turbine, and textiles, reducing overall
social electricity costs by about US$2.8 million and cutting CO, emissions by
128,800 tons, equivalent to planting 6.13 million pine trees, a major boost to

local energy mix optimization and green transition.
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Economic

Through demand-side response mechanisms, the project formed the
maximum flexible peak-shaving capacity of 5%. Taking 2024 Suizhou
power grid data as an example, a 5% adjustable load could offset the
need for 60 MW of new peaking generation. Based on a coal-fired unit
construction cost of nearly US$519 per kW, this amounts to a saving
of US$31 million in peaking-unit investment, deferring conventional
transmission and transformation investments, and freeing capital for

rural electrification projects.
Social

The project has built the world’s largest scientific demonstration project
featuring the highest share of flexible load, the highest proportion of
new power supply, the longest power supply duration by new energy
operation, and the most complex technical architecture. With the

ability to realize grid formation by 100% new energy, it provides a
comprehensive experimental platform for technologies related to control,
protection, and the source-grid-load-storage interaction. Comparable

in capability to KEMA Labs in the Netherlands, the demonstration zone
can provide consulting, testing, inspection, and product certification
services to society and the entire energy industry chain. During China’s
15th Five-Year Plan period(2026-2030), it is estimated that thousands of
county-level (regional grids and incremental distribution networks) and
park-level integrated source-grid-load-storage projects will be developed
nationwide. The technical achievements of this project are replicable and
scalable, expected to drive collaborative growth across upstream and

downstream and form a market valued at tens of billions of US dollars.

CCTV's Chinese International Channel reported on the launch of power transmission

of the Guangshui technology demonstration project.
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About “GoldenKey - SDG Solutions”

To implement the assertion that sustainable development is

the “golden key” to solving current global problems proposed

by Chinese President Xi Jinping and to respond to the Decade of
Action, “GoldenKey - SDG Solutions” (GoldenKey) was launched by
China Sustainability Tribune in October 2020. The initiative aims to
identify, shape, and promote outstanding corporate SDG solutions
in China, tackle humanity's greatest challenges and drive sustainable
development in China and beyond. In 2021, the GoldenKey was
selected as the UN Good Practices (#33560).

As one of China’s most influential platforms for sustainable
development, GoldenKey has been held for six consecutive sessions.
A total of 2,365 corporate SDG solutions have been collected, with
1,054 selected as outstanding SDG solutions. These solutions span
areas such as climate action, well-being for all, rural vitalization,
tech4SDG, quality education, action4nature, and zero waste. They
stand out for their clear problem definition, outstanding innovation,
strong replicability, and significant integrated value, demonstrating
the capability and innovation of Chinese enterprises in advancing the
SDGs.

With the growing emphasis on green and low-carbon transformation,
the number of climate-related corporate solutions featured on

the GoldenKey platform has increased each year. Participating
enterprises range from central state-owned enterprises and foreign-
invested companies to private enterprises of all sizes and sectors,
contributing to China’s carbon neutrality goal through efforts in
energy transition, low-carbon production and operations, digital
empowerment, financial support, as well as low-carbon consumption
and living. GoldenKey has become one of China’s most influential
and internationally recognized platforms for corporate sustainability
exchange and evaluation.

From 2022 to 2025, GoldenKey and State Grid Corporation of China
(SGCC or State Grid) co-hosted the “GoldenKey - SGCC Special” for
four consecutive years. The event collects innovative solutions on
topics such as low-carbon transformation and green grids, and has
identified and promoted numerous exemplary practices within the
power sector. In 2025, GoldenKey launched the “GoldenKey - Power
Sector Special” in partnership with the China Electricity Council (CEC)
to further collect and showcase breakthroughs by power enterprises
in climate change, China’s 30-60 Decarbonization Goal, and low-
carbon transition of clean energy.

GoldenKey continues to optimize and upgrade China’s corporate
SDG solutions. Through a series of initiatives, including publications,
academic forums, field research, international launches, and
demonstration projects, GoldenKey showcases and promotes

these solutions on domestic and global platforms such as the

China International Import Expo, China International Consumer
Products Expo, UN Climate Change Conferences, and IUCN World
Conservation Congress. This provides replicable models for more
regions worldwide and supports the implementation of the SDGs.

Additionally, GoldenKey and the International School of Low-
carbon Studies of Shandong University of Finance and Economics
jointly established the GoldenKey Low-Carbon Action Center.
Focusing on empowering enterprises in their green and low-carbon
transformation, the center provides comprehensive knowledge
empowerment and capacity building, covering low-carbon strategy
development, carbon management capacity building, green project
implementation, application of green financial instruments and
climate risk control.

GoldenKey Annual Event
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