










 

 

Fig. 4 Nodal probability for the case #2 with 𝑈 = 15% and 

20%. 

 

Fig. 5 Nodal probability for the case #3 with 𝑈 = 5% and 

10%. 

The Fig. 5 illustrates the nodal behavior of 

𝔼[𝑃𝑚𝑖𝑛|𝑚 ≤ 𝑀] considering several failure scenari-

os of the 11 and 17 meters in the measurement plans 

generated in case #3 for 𝑈 = 5% and 10%, respecti-

vely. From Fig. 5, it can be seen that of the 1000 

simulations carried out, few contribute to the deterio-

ration of the SEA. Thus, it is possible to note that for 

both 𝑈 = 5% and 10%, the expected value of the 

nodal precision index of the estimator is above the 

established threshold of 0.95. 

6   Conclusions 

This paper proposed a methodology to improve 

SEA in distribution networks. The proposed metho-

dology considers that the meter placement is carried 

out simultaneously with the unavailability of multi-

functional meters. The MPP was solved using a fu-

zzy multi-objective optimization strategy combined 

with BPSO. The tests on the S69 demonstrated that 

the allocation strategy considering the unavailability 

of the multifunctional meters proved to be efficient 

in relation to the improvement of SEA. 
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