The Ministry of Science and Technology "intergovernmental International Science and Technology Innovation Cooperation" key project 2024
The first batch of projects to apply for the demand collection of Spanish partners

1. Research background and significance
 Offshore photovoltaic is an emerging development method in the photovoltaic field. Offshore PV, in particular, floating offshore PV does not occupy onshore land space and is suitable for large-scale deployment in coastal areas. China has taken the lead in Shandong, Jiangsu and other provinces to launch demonstration projects of 10 million kilowatts. European countries such as Norway, Spain, the Netherlands and other countries are actively exploring innovative offshore floating photovoltaic technologies, and continue to carry out research and development of new technologies and sea trials. Judging from the current development trend at home and abroad, the offshore floating photovoltaic market is likely to become another pillar direction of the global photovoltaic market in the future.
 The global supply of fresh water resources is increasingly tight, and the demand for seawater desalination is urgent. At present, fresh water resources, which only account for 2.5% of the global total water volume, can no longer meet the existing demand. Seawater desalination has become the most important open source way to solve the shortage of fresh water resources. Spain was the first country in Europe to conduct seawater desalination. In 1964, Europe's first seawater desalination plant was built in the Canary Islands. At present, Spain is a world leader in seawater desalination technology and engineering operation, and is an important international technical partner in the field of seawater desalination in China.
"Floating offshore photovoltaic + seawater desalination" (including desalination to produce green hydrogen) is an important industrial innovation and integration development direction in the field of offshore new energy and seawater resource utilization. The deployment of floating offshore PV requires the installation of a large area of floating support structure in the ocean, which is a natural carrying platform for seawater desalination and offshore hydrogen production system, which can effectively reduce the structural construction cost of offshore seawater desalination and hydrogen production system, and drive the innovative development of floating offshore PV technology. Spain is vigorously developing floating photovoltaic projects for pumping and desalination. The Spanish government will invest more than 300 million euros in coastal areas to strengthen desalination, and floating photovoltaic projects of more than 7GW will be deployed in public waters, which has a promising development prospect..5 China is speeding up the construction of offshore photovoltaic projects to help implement the "dual-carbon" strategic goals and build China into a maritime power. Recent national department of natural resources issued "about promoting the sea three-dimensional set right work notice (draft)", encourage the sea photovoltaic sea stereo set right, promote offshore photovoltaic new energy and seawater desalination, hydrogen production, Marine aquaculture, Marine oil and gas field green electricity supply Marine economy industry integration development. Shandong, Zhejiang and other provinces have also issued relevant notices on the three-dimensional use of offshore photovoltaic sea and sea areas to standardize the management of offshore photovoltaic sea use and boost the industrial development in the field of offshore new energy. On November 22,2023, the National Energy Administration commissioned the China General Institute of Water Resources and Hydropower Planning and Design to organize the "China-Europe Offshore New Energy Development and Cooperation Forum" in Yancheng, Jiangsu province. This forum covers many frontier fields such as new energy and seawater hydrogen production, opening up a new direction for the next stage of China-eu offshore new energy cooperation.
2. Research objectives and direction of cooperation
Research objective: This project aims to study the miniaturized floating offshore photovoltaic power generation and seawater desalination integrated system, using photovoltaic photothermal coupling to drive seawater desalination, which is, cooling the photovoltaic system to improve its photoelectric conversion efficiency, while increasing the seawater temperature through the photothermal system to increase fresh water production. Breakthrough the integrated system of floating support structure and its offshore anchorage deployment way, can adapt to the floating photovoltaic structure of seawater desalination device system design and process implementation and other important key technology, explore the seawater desalination device and floating photovoltaic system integration and realize photothermal coupling technology path, develop small floating offshore photovoltaic and desalination integration system engineering example validation.
 Direction of cooperation:
 China mainly carry out floating photovoltaic and desalination integrated system of floating structure design and dynamic analysis, new floating structure anchorage positioning and deployment, offshore photovoltaic solar-thermal coupling desalination drive, off-grid type floating photovoltaic + desalination system energy management and the future comprehensive energy micro grid collaborative control research, complete floating photovoltaic + desalination miniaturization integration technology verification and engineering platform, explore to further expand the feasibility of offshore photovoltaic desalination + hydrogen production demonstration.
Spain mainly participates in project cooperation in offshore photovoltaic thermal management, core technologies and components of seawater desalination, and engineering design and management of offshore integrated energy systems.
3. China's existing team
(1) China Power Engineering Consulting (Group) Corporation(the Chinese leader)
The research direction is the engineering planning and design and empirical technology of floating offshore photovoltaic power generation system. The example verification and demonstration verification of floating photovoltaic + seawater desalination miniaturization integration technology and engineering platform are carried out in the Shengsi sea area of Zhoushan, so as to further expand the demonstration feasibility of offshore hydrogen production application.
(2) Shanghai Jiao Tong University
The research direction is the study of new floating structures and anchoring technologies for floating offshore photovoltaic systems. The design and hydrodynamic analysis of flexible multi body floating systems are carried out, and physical model tests are conducted in experimental pools to verify the results
(3) The Institute of Seawater Desalination and Multipurpose Utilization, Ministry of Natural Resources(Tianjin)
 His research interests are the new seawater desalination system driven by photovoltaic photothermal coupling, and the structural design and process technology of how the seawater desalination device integrates with the floating offshore photovoltaic system.
(4) The National Ocean Technology Center
The research direction is the health and safety monitoring of the Marine dynamic environment elements and structural health and safety of the floating offshore photovoltaic system, and completes the offshore health status assessment of the whole life cycle of the offshore photovoltaic and seawater desalination coupling system.
(5) North China University of Technology
The research direction is the off-grid floating photovoltaic + desalination and the coordinated control of integrated energy microgrid after the future increased hydrogen production and the corresponding technical equipment development.
4. Need assistance from the Spanish Embassy
[bookmark: _GoBack]On this basis, We hope that Mr Adria Gutierrez，Spanish embassy in China science and technology counsellor，can help us contact industrial research institutions and enterprises in Spain that are interested in collaborating on the coupling of offshore photovoltaics and seawater desalination and have a certain level of preliminary research or industrial foundation to carry out scientific and technological innovation cooperation, Jointly applying for the key special project of "International Science and Technology Innovation Cooperation between China and Spain" jointly funded by the Ministry of Science and Technology of China and the National Industrial and Technological Development Agency of Spain, and implement an influential scientific research institutions as the lead unit in Spain. China Power Engineering Consulting Group Corporation will support the application of the cooperation project through its holding Spanish company EAG, and provide supporting investment for the western project application.
