


Al for Flood Prevention
A Climate-Resilient Flood Prevention Model for

Community-Based Underground Distribution Roomns

Challenges

Global warming has significantly increased the frequency and intensity of hydrometeorological events. Located along the Zhejiang coast, Huangyan
District of Taizhou City serves as the frontline of flood and typhoon prevention efforts. The district has 167 underground distribution rooms,
supplying power to more than 200,000 households and key users. While these underground facilities save valuable urban space, they also face the
risk of being flooded and failing. Relying on the traditional flood prevention model of “sandbags, pumps, and staff watch or duty” leads to a huge
waste of manpower and material resources, and personnel tend to experience "readiness fatigue" from prolonged preparations. However, relocating
underground distribution rooms above ground also presents challenges, including difficulties in selecting suitable surface locations, large-scale

construction, and the need to revise and approve design plans and planning permits.

Solution

Inresponse to these challenges, State Grid Taizhou
Huangyan Power Supply Company (“State Grid
Huangyan"” for short) teamed up with technical experts
to develop waterproof distribution equipment and an
urban flood prevention radar system, which has created
an integrated flood prevention model for underground
distribution rooms that combines manual prevention,
technological prevention and intelligent prevention,
building a robust safety shield for the city’s power
infrastructure.

Huangyan Urban Flood Prevention Radar System



Technological prevention: building the flood gatekeeper

To address the vulnerability of conventional distribution equipment to
water damage, the project team successfully developed China’s first 10kV
waterproof distribution equipment capable of continuous operation
while submerged, achieving a “physical hard barrier” against floods. The
equipment features a fully sealed design, completely isolating internal
components from external air and moisture. It can operate under power
for at least 48 hours while fully submerged, effectively addressing the
challenges posed by complex operating environments, including dampness,
flooding, and corrosion, which constantly threaten the health of electrical
equipment. This innovation breaks the traditional limitation of “power
shutdown when exposed to water,” providing a robust safety barrier for

underground distribution rooms.

InJuly 2024, State Grid Huangyan installed the new waterproof equipment
in the underground distribution rooms. Over the past year, the equipment
has withstood all flooding caused by typhoons and heavy rains, maintaining

zero failures even during multiple intense downpours.

Technological prevention: developing a smart “brain” for
flood prevention

If the flood-resistant equipment serves as the “frontline soldier,” then the
Huangyan Urban Flood Prevention Radar System is the command center.
Developed jointly by the State Grid Huangyan and the Energy Big Data
Service Center of State Grid Zhejiang Information & Telecommunication
Company, this integrated management platform combines big data,
artificial intelligence, and loT technologies, and was officially launched on
July 8,2025.

1. Accurate flood prevention predictions. Powered by Al-driven
algorithms, it builds accurate models to predict waterlogging risks. Before
a typhoon or heavy rainfall hits, the system can pinpoint which areas and
which residential distribution rooms are at high risk, output predictive
classification results for underground distribution rooms in the district
within 24 hours, as well as detailed early warnings one hour after rainfall.
By issuing alerts in advance, the system has improved the accuracy of flood

prevention predictions to 92.4%.

2."One-click" information inquiry. Now, the O&M personnel only need to
use the computer client of the “Al-Powered Flood-Prevention Smart Inquiry
System” and ask the Al assistant questions like “Show me the list of high-
risk distribution rooms” or “Where are the flood-prevention supplies for XX
community?” The system can provide the required information in just one
second, presented in a rich, illustrated format, including the distribution
room'’s location, risk level, contact information of the responsible
personnel, flood-prevention supply status, and real-time monitoring
footage. It can intelligently plan optimal repair routes and personnel
deployment based on the emergency severity and available resources,
which has completely transformed the previous situation of scattered

information and cumbersome queries.

3.Smart dispatch and command. When an emergency occurs, the system
can leverage GIS maps to visually display the real-time locations of

disaster sites, repair personnel, vehicles, and emergency supplies. It can
intelligently plan optimal repair routes and personnel deployment based
on the emergency severity and available resources, enabling flat, visualized

emergency command and significantly improving repair efficiency.
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Staff at the Dispatch and Control Sub-Center of State Grid Huangyan continuously monitor the

entire district’ s power grid in real time, mobilizing all resources to defend against typhoons

Multiple Benefits

Economic

Since its deployment, all underground distribution rooms in Huangyan
District equipped with the new waterproof devices recorded zero
flooding incidents during typhoons and other extreme weather events.
Considering that the average repair cost per flooded distribution room is
approximately US$70,536, this alone prevented millions of dollars in direct
economic losses. By avoiding outages, the measures also safeguarded
the continuity of residential life, commercial activities, and industrial
production, generating immeasurable indirect economic benefits. The
application of the Huangyan Urban Flood Prevention Radar System has
enabled distribution rooms to be monitored with minimal or no on-site
personnel. This saves over US$140,500 in labor costs annually, while
also significantly reducing expenses for platform setup and equipment

deployment.

Social

The flood prevention model of underground distribution rooms

featured by “manual prevention, technological prevention and intelligent
prevention” has significantly enhanced urban communities’ capacity to
withstand flood risks. During extreme weather events, community power
supply remained rock-solid, ensuring both the safety of residents and the
quality of their daily lives. The Huangyan Urban Flood Prevention Radar
System project has received multiple provincial and municipal awards for
technological innovation, and been promoted nationwide within the State

Grid system.

Environmental

By preventing transformers and other equipment from being submerged,
the system can avoid the risk of insulating oil leakage, protecting the soil
and groundwater in the community from contamination.

Application Scenarios

Power supply companies and residential communities

exposed to the risk of urban waterlogging
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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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