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An evaluation method for pump station operation status based on improved combined weighting method and cloud
model//Zeng Tao', Qin Zhongjian®, Liu Liang®, Zhang Sherong', Wang Xiaohua', Wang Chao', Jia He'( 1. State Key
Laboratory of Hydraulic Engineering Intelligent Construction and Operation, Tianjin University; 2. China Water Huaihe
Planning and Design Research Co. , Lid. )

Abstract: To address the lack of effective methods for evaluating the operation status of pump stations, as well as the high
uncertainty and result distortion associated with traditional weighting and evaluation approaches, an evaluation method for
pump station operation status based on improved combined weighting method and cloud model is proposed. An evaluation
indicator system is constructed, consisting of three criteria; safety status monitoring, technical performance, and
operational economy. The subjective weights are determined using the fuzzy AHP-DEMATEL method, while the objective
weights are obtained through the CRITIC method based on historical operation data of the pump station. The combined
weights are then derived by integrating the subjective and objective weights, and the operation status of the pump station is
finally evaluated through the cloud model. Application examples verify that the proposed method can effectively handle
uncertainty and fuzziness in the evaluation process. It can be applied to digital twin pump station systems, enabling
integrated management of monitoring, evaluation, and early warning.
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