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Water Supply, Drainage and Fire Protection Design for a Large-scale
Multi-energy Complementary Distributed Energy Station
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Abstract:  The distributed energy station in the start-up area of the Sino—French Wuhan
Ecological Demonstration City supplies an area of 103.27 hm?, with a designed cooling capacity of 29.75
MW and a designed heating capacity of 29.60 MW. The total circulating cooling water demand ranges
from 358 m’h to 4 346 m’/h, showing significant variations in water quality and quantity. An open
indirect circulating cooling water system using main pipe was adopted, and different strategies for heating
and cooling seasons were determined through an intelligent control system, achieving energy-efficient,
low-carbon, and efficient water-saving operation. The energy station featured large areas of hardened roofs
and low soil permeability. For sponge city construction, retention, purification, and drainage facilities
were prioritized, supplemented by infiltration and storage facilities. This enabled an annual total runoff
control rate of 77.1% and a pollutant reduction rate of 55.1%. Based on the fire risk characteristics of
different areas in the energy station, a comprehensive fire protection system was implemented, including
indoor and outdoor hydrants, heptafluoropropane gas fire extinguishing systems, and portable fire
extinguishers, ensuring full coverage of fire protection facilities and effectively safeguarding the energy

station against fire hazards.
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Fig.1 Schematic diagram of the energy supply area
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Fig.2 Flow chart of the energy supply system
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Fig.3 Layout plan of the distributed energy station
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Tab.1 Demand of the circulating cooling water
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Fig.4 Process flow of the circulating cooling water system
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Fig.5 BIM schematic of pipelines in main equipment room
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Fig.6 Distribution of underlying surface
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