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Abstract

Radiographic testing (RT), as a crucial non-destructive testing (NDT) technique in nuclear power plant construction projects, has
limitations when employing conventional RT methods—such as extensive radiation diffusion ranges, large required safety isolation
distances, and wide areas requiring on-site work suspension and cleanup—which can easily interfere with concurrent operations
across multiple trades, severely hindering both project progress and on-site operational efficiency. Micro-radiation testing is a novel
narrow-beam controllable radiation testing process that employs multiple protective measures—including sealed shielding structures
for equipment, high-precision collimation and beam-limiting designs, back-shielding protection for workpieces, and comprehensive
flexible encapsulation—to significantly reduce the radiation diffusion range, shrinking the original safety control distance of dozens of
meters to only 1-3 meters; this enables the simultaneous execution of flaw detection operations alongside welding, civil engineering,
and equipment installation processes. This paper systematically elaborates on the core principles, equipment systems, and testing
procedures of micro-radiation testing technology, analyzes its application advantages and key considerations within the context of
nuclear power plant construction, and provides technical support for enhancing the quality and efficiency of NDT in nuclear power
plant construction.
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