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Research on system integration of 1 000-ton modular flexible green
ammonia synthesis facility
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Abstract: Based on the “Thousand-Ton-Per-Year Modular Green Ammonia Demonstration Project,” this study
focuses on the 1 000-ton-scale modular green ammonia synthesis system,and constructs a renewable-energy-centric , end-
to-end green ammonia process chain, integrating heat recovery, process control, and utilities to form a complete flexible
architecture.The flexible design enables load-following operation adapting to green power fluctuations ; when electricity is
abundant,wind and photovoltaic sources drive water electrolysis for hydrogen production—partially supplied to ammonia
synthesis and partially stored ; nitrogen generation operates simultaneously to react with hydrogen for ammonia production;
and the power storage module stores surplus electricity. During green power interruptions , hydrogen production shuts down
while stored electricity continues to drive nitrogen generation and ammonia synthesis sections at reduced load, thereby
lowering hydrogen storage and energy storage capacity requirements. Standardized skid-mounted prefabrication shortens
construction cycles and controls costs.The validation demonstrates that this flexible production mode effectively enhances

system efficiency and economics while significantly reducing carbon emissions, providing a viable technical pathway and

practical reference for the green transformation of the ammonia synthesis industry.
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