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Abstract [ Objective] The biological stability in the water supply network is disrupted, and there is a risk of secondary pollution to
drinking water. This paper aims to achieve efficient and accurate monitoring of the drinking water quality in the network. [ Methods]| This
test utilizes the adenosine triphosphate ( ATP) bioluminescence method, which has been recently used in the food industry and other
sectors, to investigate the biological stability in the main pipelines of four water treatment plants in a southern city in China.
Conventional detection method were also used to provide reference data. [ Results| Surface ATP, environmental ATP, free chlorine,
and changes in pipeline conditions could explain 71. 8% (>30% ) of the variations in total ATP, suggesting that these factors were the
main contributors to changes in total ATP. Among these, surface ATP, free chlorine, pipe diameter, and pipeline material showed no

statistically significant impact on total ATP, with significance levels of 0. 069, 0.763, 0.921, and 0. 456, respectively (P > 0.05).
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However, a decrease in environmental ATP led to a significant decrease in total ATP (P < 0.05), and older pipes were associated

with lower total ATP levels (P < 0.05) , indicating these two factors have a significant impact. Environmental ATP and biological ATP

in the pipeline water are significant components of total ATP, hence environmental ATP showed a significant positive correlation with

total ATP. [ Conclusion |

ATP bioluminescence method is reliable and effective for evaluating the biological stability of water

pipelines. It can be used for water quality monitoring to prevent secondary contamination of drinking water. The findings also provide a

reference for establishing drinking water testing standards using the ATP bioluminescence method and for the construction and

renovation of urban water supply networks.
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