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Abstract

Water conservancy testing is a core link in the quality control and operational safety assurance of water
conservancy projects. As water infrastructure construction is further upgraded toward large-scale and in-
telligent development, water conservancy testing services now cover multiple fields, including material
testing, geotechnical testing, water quality analysis and engineering monitoring. The industry is charac-
terized by the coexistence of fixed laboratories and complex field scenarios, the shared use of precision
instruments and special equipment, and the interweaving of conventional risks and specific hazards, mak-
ing safety management increasingly difficult. To implement the Production Safety Law of the People’s Re-
public of China, the Measures for the Supervision and Administration of Water Conservancy Production
Safety (Trial), and the deployment requirements of the Ministry of Water Resources for establishing the
“Six Mechanisms” for water conservancy production safety risk control, and to resolve prominent prob-
lems such as fragmented risk identification, lagging early warning mechanisms, absence of responsibility
fulfillment and insufficient emergency response capacity in water conservancy testing organizations, this
paper—based on the testing business characteristics of the water conservancy industry—systematically
sorts out five major categories of safety risks: field operations, equipment operation, chemical experi-
ments, data management and human factors. It then constructs a complete management and control
framework, namely the “Six Systems” comprising hazard identification and assessment, monitoring and
early warning, prevention and control, emergency response and disposal, safety responsibility and incen-
tive assessment, and safety training and culture. The study develops a process-oriented, standardized and
intelligent risk management and control model tailored to water conservancy testing organizations, which
can provide theoretical support and practical reference for improving the safety production governance
capacity of the water conservancy testing industry and promote the transformation of water conservancy
testing safety management from passive response to proactive prevention and from fragmented control
to systematic governance.
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