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Optimization algorithm for dual-queue caching of electricity

information collection terminals

MA Bin, LONG Cunyu, HUA Shubei, YANG Yan, ZHOU Zixiang
(Qinghai Marketing Service Center of State Grid, Xining Qinghai 810016, China)

Abstract: To address issues such as congestion, latency, high packet loss, and low throughput in the
data transmission of electricity information acquisition terminals, and to improve cache utilization and
data transmission efficiency, a dual-queue cache optimization algorithm for electricity information
acquisition terminals based on time series is proposed. Preliminary statistics are conducted on the time
series information of user electricity consumption, and electricity consumption trends and anomaly
detection results are exiracted as upload data. A Dual-Buffer Queue Management based on Priority
(DBQM-P) dual-cache optimization algorithm is constructed, which divides queues according to the
priority of different services and calculates the optimal discard probability. Different packet discard
strategies are implemented in the dual-queue cache model to achieve efficient transmission of electricity
information acquisition terminal data. Experiments show that this method can collect user time series
information, cache data according to the priority of services, and upload it to the electricity information
acquisition system background for display, significantly improving the cache utilization of electricity
information acquisition terminals, increasing the amount of data transmitted per unit of time, with the
highest packet loss rate being only 0.58%, reducing data loss, ensuring the transmission of urgent and
important business information, and enhancing the real-time and reliability of data transmission.
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Tablel Value D(1 4a) of continuous function D,
area section date electricity consumption/(kW +h) electricity fee/yuan unit price/yuan
3020650 181250 985 20220608 18 634.32 8745 2.237 541
3020650 181250 985 20220609 22 746.87 18 500 1.893 546
3020650 181250 985 20220610 16 352.93 6538 1.657 483
3020650 181250 985 20220611 20 164.75 12 100 2.437 298
3020650 181 250 985 20220612 17 445.68 11 500 1.732 645
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Table2 Time series data of user electricity consumption

user ID date time electricity consumption/(kW -h) electricity fee/yuan unit price/yuan
5:00 2.87 1.748 4 0.627 541
6:00 8.32 5.158 4 0.627 541
7:00 9.93 6.156 6 0.627 541
2181250985 20220501
8:00 10.75 6.665 5 0.627 541
9:00 12.68 7.861 6 0.627 541
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electric power user information collection system

distribution
key user monitoring transformer monitoring anti—theft analysis line loss analysis data recovery
analysis

user electricity information query

electricity .. .
user ID date consumption / outlier deviation eé::;nc;tg unit l:rllce /
(kW-h) e e
2181250985 20220501 22.87 0.342645 2.45434 14.1794 0.627541
2181250985 20220502 28.32 0.547589 4.48367 17.5584 0.627541
2181250985 20220503 29.93 0.143758 1.34536 18.5566 0.627541
2181250985 20220504 44.75 1.143758 6.25647 27.745 0.627541
2181250985 20220505 68.68 2.478467 8.87456 42.5816 0.627541

-

Fig.4 Data uploaded from the electricity information collection terminal to the background
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