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Joint evaluation model of smart meter error and line loss rate based on ISCSO
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Abstract: To address the issue of low accuracy in the joint evaluation of smart meter errors and line loss rates, a joint

evaluation model based on the improved sand cat swarm optimization (ISCSO) algorithm is proposed. First, the fitness

function of the model is determined using a typical station topology structure and the law of energy conservation, and

parameter ranges are determined based on area data. Next, the original sand cat swarm optimization algorithm is

improved using a zoomed good point set, a Weibull optimal value-guided strategy, the dandelion optimizer, and an

associative learning mutation strategy. The superiority of the improved algorithm is verified using benchmark test

functions. Finally, the joint evaluation model for smart meter errors and line loss rates is established based on the fitness

function and the improved algorithm. Case studies verify that the proposed method significantly improves the evaluation

accuracy of smart meter errors and line loss rates compared to the dynamic line loss smart meter error evaluation model

based on recursive least squares with a forgetting factor, and the constrained optimization model for joint evaluation of

smart meter error and line loss rate.
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Fig. 1 Topological structure diagram of station area
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Fig. 8 Evaluation results of line loss rate using different

methods (simulation data)
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methods (real data)
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methods (simulation data)
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3 MEBITHERIIEL

Table 3 Comparison of line loss rate evaluation results

EAE T S WAREA MAPE RMSE
DLL-FMRLS 0.218 0.0132

1 HA R LIRARA AR 0.155 0.0068
AT 0.0549 0.0035

DLL-FMRLS 0.546 0.0248

S bR ZIRARALAR T 0.140 0.0061
KT 0.059 0.0035

* 4 REVEERIILE

Table 4 Comparison of error assessment results

kR Jii3: MAPE RMSE
DLL-FMRLS 4.486 0.0404

17 7R LIRS 1.616 0.0135
AILTTE 0.998 0.0114

DLL-FMRLS 9.667 0.0267

SEBRER LIRS 1.761 0.0078
AILTT 1.068 0.0060
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PERZE, (HEE TREWE M TER—MIEER
B, WU T B ZE VR A R,
SRR 5 fin.

5 PRBEBIRIEITEER

Table 5 Evaluation results before and after removing

light load data
Kty MAPE RMSE
LAEEER) 0.3092 0.0163
EETES 0.059 0.0035
HHEERIRZEE (R 3.2850 0.0076
HRARRE 1.068 0.0060

HIZE 5 WAL, AR BRI, ety
HE FL AR MR ZE PG 45 REMFERUN I 22, TS FR
B 5 HOVE G S5 R BT B T B BRI
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