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Analysis of Typical Applications of Weld Overlay for Nuclear Power Units
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Abstract: With the extension of operation time of nuclear power units, the probability of degradation of nuclear materials
and failures of nuclear components increase. As an on-line repair technology without removing defects, Weld Overlay
(WOL) has been widely used in corrective maintenance or mitigation maintenance of nuclear equipments and pipelines at
home and abroad. Technical principle was analyzed and residual stress was verified by finite element simulation to study the
standard specifications of WOL applied in nuclear field, and the key principles for the selection of welding materials and
welding methods of WOL were put forward. The typical applications of WOL on CRDM Q welds and dissimilar metal
welds were summarized, the key technical requirements of welding structure and process parameters of WOL were analyzed,
the conclusions of residual stress and structural integrity evaluation were studied, and some research suggestions on WOL
were proposed. The results show that WOL can strengthen the structure and improve the state and distribution of residual
stress, and the structure after WOL can meet the requirements of service safety in a long operating period.
Keywords: Weld Overlay (WOL); residual stress optimization; structural reinforcement; CRDM Q weld; dissimilar metal
weld
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Fig. 1 Finite element analysis model for weld Overlay on pipelines
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Fig. 4 Circumferential residual stress distribution after weld Overlay
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Fig. 11 Comparison of residual stress distribution before and after

weld Overlay on dissimilar metal welds
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