AI Operational Intelligence for Critical Infrastructure
Human-in-the-loop decision-support AI that turns field data into prioritized action
IPXCOM deploys decision-support AI that fuses SCADA/historian data, drone feeds (optical gas imaging, thermal, visual), fixed cameras, and field-crew inputs to surface developing problems early and rank what matters most. It flags anomalies, prioritizes repair backlogs by risk and production impact, and pinpoints methane and hydrocarbon leaks. Your people make every decision. Every decision is documented. The system never takes autonomous control of safety-critical equipment.
This is operational intelligence built for operators who cannot afford unplanned downtime, product loss, regulatory exposure, or unexplained failures—and who will not hand control of OT systems to a black-box model.
The operating reality
Critical infrastructure faces a familiar set of pressures: aging assets, remote or hard-to-access sites, thinner experienced crews, and rising expectations for evidence from regulators, insurers, investors, and boards. Traditional SCADA thresholds catch hard limits; they routinely miss slow trends, multi-variable correlations, and the early signatures of valve degradation, seal wear, thermal hotspots, or developing leaks. Alert volume often exceeds what a control room or field team can act on with confidence.
Methane and fugitive emissions remain an operational and commercial issue even as specific rules evolve. Undetected or slowly addressed leaks mean lost product, safety exposure, and weaker positions with insurers and stakeholders. Satellite and aerial alerts have improved detection, yet response rates remain low—the value is in timely, prioritized action on the ground. The same pattern appears with equipment failures, outages, and perimeter events.
What the system does
· Anomaly detection across pressure, flow, thermal, vibration, and equipment behavior. Models learn normal operating envelopes from historian data and flag deviations that static thresholds miss—slow drifts, correlated shifts, and early precursors to failure.
· Risk-ranked repair prioritization. Maintenance backlogs are scored by safety risk, production or throughput impact, cost of delay, and asset criticality so crews work the highest-consequence items first.
· Methane and leak detection. Hotspots are identified and localized from drone optical gas imaging, thermal imagery, fixed sensors, and related data, supporting faster verification and repair.
· Intrusion and perimeter awareness. Camera and sensor fusion supports detection of unauthorized access or anomalous activity at facilities, substations, pipelines, and remote sites.
· Built-in governance and evidence. Human review is required before any recommended action advances. Role-based approvals, timestamped context, and a complete evidence trail support regulatory inquiries, insurance claims, internal audits, and investor or board reporting.
· Advisory only, by design. The platform reads and analyzes; it does not write control setpoints or actuate safety-critical systems.
How it works in practice
Data from existing SCADA/historians, drone missions, cameras, and field reports is ingested and contextualized. Behavioral models surface candidate anomalies with supporting evidence (sensor traces, imagery, location, historical context). Items are ranked and routed to the named decision owner or appropriate role. Field teams act. Every step—detection, review, decision, action, outcome—is logged. The system improves with feedback from actual outcomes without removing human accountability.
IPXCOM’s long experience with high-uptime environments, remote and extreme deployments, and critical-infrastructure cybersecurity provides the practical foundation for integrating these capabilities without disrupting existing control systems or operational procedures.
Outcomes operators pay for
· Earlier detection of developing failures, leaks, and anomalies, enabling planned rather than emergency response.
· Higher focus of scarce field resources on the items with greatest risk or production impact.
· Reduced unplanned downtime and associated product loss or service interruption.
· Audit-ready records that demonstrate diligence to regulators, insurers, and stakeholders.
· Measurable improvement on a defined use case before any broader rollout.
Industry experience with predictive and anomaly-detection programs commonly shows material reductions in unplanned outages and maintenance cost when detection is paired with disciplined prioritization and human decision-making. Results depend on data quality, asset criticality, and operational discipline; we design pilots to produce clear, attributable numbers.
How we start
One defined use case. One named decision owner. Measurable results before scaling. Typical starting points include a specific asset class or corridor (compressors, wellsites, pipeline segments, substations), a methane or leak-detection campaign, or a prioritized maintenance backlog for a facility or region. We align data access, success metrics, review gates, and reporting with existing procedures and cybersecurity requirements.
IPXCOM has delivered mission-critical systems for oil and gas, defense, government, and remote operations since 2001, with a track record of high-availability environments and global field support. The same operational discipline—uptime focus, remote capability, and cybersecurity alignment with critical-infrastructure frameworks—underpins this AI layer.
