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Research on Key Technology Optimization Practice of Wind Farm Construction in Northern
Mountainous Areas
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Abstract: In order to overcome the constraints of high-altitude, high shear, and severe cold environments in northern mountainous
areas on wind farm construction, and to improve the economy and safety of wind power development, this paper takes the Boli
250MW wind power project in Heilongjiang Province and the Fengning pumped storage supporting wind farm in Hebei Province as
research objects, and systematically analyzes the core technical difficulties of mountain wind farms in resource assessment, micro site
selection, construction organization, and ecological protection. By integrating GIS 3D modeling, WASP wake simulation, PSO
algorithm optimization and other technical means, a full process technical optimization plan of “precise site selection efficient
construction ecological adaptation cold zone frost resistance” is proposed: a three-level evaluation system is constructed in the site
selection stage, and the wake loss is controlled within 12%; Establish modular transportation and collaborative lifting strategies during
the construction phase to solve construction difficulties in cold regions; A dynamic protection mechanism is formed during the
ecological protection stage. Practice has shown that optimizing the plan can increase the annual power generation of wind farms by
11.5%, shorten the construction period by 18%, achieve a soil erosion control rate of over 92%, and reduce the cost of electricity by
15%. The research results provide technical references for the large-scale development of mountain wind power in Northeast and
North China regions of China.
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