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ELECTRICAL FAULT DETECTION & PREDICTIVE MAINTENANCE
STRATEGIES

Preventing System Failures & Ensuring Reliability for Shipyards, Military Bases, and Industrial Facilities

Electrical failures in shipyards, industrial plants, and military facilities can result in costly downtime, equipment damage, and safety hazards.
Traditional maintenance methods react to failures, but predictive maintenance uses advanced diagnostics to identify issues before they cause

critical system breakdowns.

By implementing fault detection, condition monitoring, and Al-driven predictive maintenance, facilities can extend equipment life, improve safety,

and reduce unplanned outages.

This guide outlines key strategies for electrical fault detection, testing methodologies, and predictive maintenance best practices.

I FAULT DETECTION & POWER QUALITY ANALYSIS

O Use Infrared Thermography to Identify Overheating Components: Detect hotspots in switchgear, transformers, and cables before failure.
Monitor Power Quality for Voltage Sags, Surges, & Harmonics: Ensure stable operation of industrial & shipyard equipment.

Conduct Partial Discharge (PD) Testing for Insulation Degradation: Identify early-stage breakdown in high-voltage cables & transformers.
Use Ultrasonic Testing to Detect Electrical Arcing & Corona Discharge: Prevent insulation failures and minimize arc flash risk.

Implement Smart Sensors for Real-Time Electrical Monitoring: Enable predictive analytics & automated fault detection.

PREDICTIVE MAINTENANCE FOR SHIPYARDS & INDUSTRIAL OPERATIONS

Establish Condition-Based Maintenance (CBM) Programs: Track real-time performance metrics for equipment longevity.
Deploy Al-Driven Predictive Maintenance Software: |dentify patterns & trends to predict failures before they happen.

Use Vibration Analysis on Motors & Rotating Equipment: Detect bearing wear & misalignment before mechanical failures.
Schedule Routine Megger Testing for Insulation Resistance: Prevent dielectric breakdown in power cables & motor windings.

Apply Remote Monitoring for Shipboard & Industrial Power Systems: Track load imbalances, overheating, and efficiency losses.

ELECTRICAL TESTING & PREVENTATIVE MAINTENANCE PROCEDURES

Perform Circuit Breaker Testing & Relay Coordination Studies: Ensure fault protection devices operate within set tolerances.
Schedule Transformer Oil Analysis & Dissolved Gas Testing (DGA): Identify moisture contamination & insulation deterioration.
Conduct Ground Fault Detection & Arc Flash Risk Assessments: Maintain safe working conditions & reduce risk of electrical fires.

Verify NEC & NFPA 70E Compliance for Industrial & Shipyard Facilities: Ensure adherence to OSHA safety regulations.
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Train Electrical Maintenance Personnel on Advanced Fault Detection Techniques: Improve diagnostic accuracy & failure response times.
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I OPTIMIZING ELECTRICAL SYSTEM RELIABILITY

Integrate Smart Grid & loT-Based Monitoring Systems: Automate data collection & predictive analytics.
Use Digital Twin Technology to Simulate System Performance: Model real-world fault scenarios & optimize maintenance schedules.
Install Redundant Power Systems for Mission-Critical Operations: Prevent power loss in military, shipyard, & defense facilities.

Implement Load Shedding & Demand Response Strategies: Optimize power distribution & prevent overload conditions.
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Develop Emergency Maintenance Protocols & Response Plans: Ensure rapid troubleshooting & minimal downtime.

I WHY ELECTRICAL FAULT DETECTION & PREDICTIVE MAINTENANCE MATTER

B Prevents Equipment Failures & Costly Downtime: Reduces unexpected disruptions in industrial & shipyard operations.
B Enhances Safety & Reduces Arc Flash Risk: Ensures compliance with OSHA & NFPA 70E safety standards.

m Optimizes Energy Efficiency & Reduces Wasted Power: Improves system performance & lowers operational costs.

Extends the Lifespan of Electrical Infrastructure: Identifies minor issues before they escalate into critical failures.

NEED ADVANCED FAULT DETECTION & PREDICTIVE MAINTENANCE SOLUTIONS?

MD Marine Electric specializes in fault detection, predictive maintenance, and electrical system optimization for military, shipyard, and
industrial applications. Prevent failures. Reduce downtime. Optimize system performance.

Email: MainOffice@MDEG.us * Phone: 253-383-9983 « Web: MDEG.us

Rev 2. Reviewed and approved by Jordan Whitt, PE., September 1, 2026.

MD ELECTRIC GROUP | 672 East 11th Street Tacoma, WA 98421 | 253-383-9983 | MDEG.us

MD MARINE ELECTRIC + MD COMMERCIAL ELECTRIC + MD ENGINEERING * MD ELECTRONICS -« FAIL-SAFE ELECTRIC



