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Abstract

Against the dual backdrop of heightened global energy market volatility and domestic energy structure transformation, crude oil
storage inventory management has become a key link affecting corporate economic efficiency and supply chain stability. Traditional
inventory management models face challenges such as rising costs, fluctuating returns, and delayed responses, necessitating the
development of a dynamic optimization system based on cost-benefit principles. This study focuses on the balance mechanism
between the full life-cycle costs of crude oil storage (including construction leasing, equipment operation and maintenance, capital
occupation, and losses) and benefits (such as market arbitrage, supply chain coordination, and risk hedging). By analyzing the
impact of market structure (short-term low, long-term high Contango and short-term high, long-term low Backwardation) on
inventory decisions, it proposes multi-dimensional optimization strategies: in the spatial dimension, optimizing storage node layout
by combining geographical location and transportation costs; in the temporal dimension, implementing intertemporal arbitrage and
inventory rotation based on price structure differences; in the technological dimension, introducing IoT and intelligent analysis
systems for dynamic inventory monitoring and demand forecasting; and in the managerial dimension, establishing supply chain
coordination mechanisms and flexible inventory strategies.
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