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Abstract

In the process of promoting green and low-carbon production, oil drilling operations are gradually replacing traditional fuel with
clean energy sources such as grid electricity. However, the grid power supply model still faces several pressing issues, including:
1) significant fluctuations in drilling operation loads impact the transmission and distribution system, affecting its stability; 2) the
current, voltage, and capacity of the power grid are designed based on maximum load demand, leading to low utilization rates under
most operating conditions, increasing infrastructure costs and resource inefficiency; 3) emergency diesel generators are typically
equipped for grid power supply, resulting in resource wastage and redundant equipment, which increases maintenance costs; 4)
traditional rule-based microgrid dispatching methods struggle to accurately match complex load variations, leading to fuel waste,
increased equipment wear, and reduced power supply reliability. To address these issues, this paper studies the optimization of energy
management technology for on-site microgrids based on data analysis of power consumption in oil drilling operations, ultimately
achieving efficient scheduling under complex load demand scenarios.
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