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Abstract: Smart meter plays a crucial role in the power system as it is responsible for measuring and moni-
toring the power consumption. The reliability of smart meter is vital for ensuring the smooth operation of
the power system and maintaining the quality of power supply. This paper presents an innovative method
for evaluating the reliability of smart meter, which is based on multidimensional assigned authority Boole-
an distribution. The proposed method combines the weights obtained from multidimensional assignment a-
nalysis with the failure rate derived from fitting the Weibull distribution model. This enables the construc-
tion of a reliability function for the smart meter to facilitate accurate evaluation of its reliability. Initially,
a multidimensional assignment analysis method was introduced to assign weights to various key indicators
of the meter, thereby reflecting the relative importance of each indicator in assessing reliability. Expert
surveys and the Analytic Hierarchy Process (AHP) were utilized to establish a reliable weighting system,
which serves as a solid foundation for subsequent reliability evaluation. Furthermore, the Weibull distri-
bution model was applied to calculate the failure rate and service life of smart meter. By fitting the meter
data to the Weibull distribution model, the reliability function for the smart meter was derived. Finally,
different parametric distribution analysis models were employed to evaluate the reliability of smart meters,
and the best-fitting distribution was determined based on the Anderson-Darling adjustment value. Experi-
mental results demonstrate that the proposed method, based on multidimensional assigned authority Bool-
ean distribution, achieved more accurate reliability evaluation for smart meters, outperforming other algo-
rithms in terms of prediction performance and stability.
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