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Abstract (300 word limit)
Statement of the Problem: With rising global oil prices, the supply chain management (SCM) employed by the oil industry may play a key role in reducing costs and increasing the company's profits. Current SCM limitations (operation disruptions with important deviations from plan and other supply, production, or demand uncertainties) may be significantly reshaped by the emerging artificial intelligence (AI) technologies. The integration of AI solutions could save the oil and gas industry $50 billion in the coming decade. Methodology: We propose an AI-based framework to be integrated across the entire supply chain (SC) of a refinery. Our solution implements tools for information sharing and decision support having separate modules for each SC department. The operations of each department are managed from three perspectives: planning, execution and key performance indicators (KPIs). The planning stage offers optimum scenarios based on business objectives and constraints, scenario analysis by calculating costs in order to meet business needs and quick solutions in case of unexpected events for both local (minimal changes) and global optimization (rescheduling the whole scenario). The execution stage monitors the schedule’s realization, calculates the deviation of the real-time events from the selected plan (fig. 1), issues alerts when exceeding acceptable limits, analyzes events and emits alerts for follow-up actions, anticipates order fulfillment feasibility and estimates time to finish by continuously analyzing the current status.  KPIs are the measurements used to track SC performance. AI tools optimize the processes from each stage and contribute to the continuous improvement of the KPIs. Findings: The employement of the AI-based platform resulted in automatic capture of data from real-time operations that ensued more transparency, decision harmonization and improved KPIs of the SCM. Conclusion & Significance: AI solutions in oil industry have huge potential for optimizing and managing specific SC operations wielding major impact on overall economy.
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Figure 1. Planning versus execution: comparative graphical representation of deliveries’ deviation from planned delivery schedule.
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