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C O U R S E  B R O C H U R E

Medium & High Voltage Switchgear Operation &

Maintenance

Professional Training Course



Course Description

Introduction

The Medium & High Voltage Switchgear Operation & Maintenance course is a comprehensive professional

training program designed to strengthen the technical competence, operational reliability, and maintenance

capabilities of engineers and professionals responsible for medium and high voltage electrical systems. The

course provides an in-depth understanding of switchgear construction, operating principles, protection

systems, inspection, testing, preventive maintenance, troubleshooting, and safe switching practices across

industrial and utility environments.

Medium and high voltage switchgear represents a critical element of electrical power distribution systems,

protecting personnel, equipment, and infrastructure while maintaining continuity of power supply. Failures,

improper operation, inadequate maintenance, or incorrect switching procedures can lead to costly outages,

equipment damage, production losses, and serious safety consequences. This program therefore combines

engineering principles with practical maintenance strategies and operational procedures to help organizations

improve electrical asset reliability and reduce operational risk.

At an executive and organizational level, the course supports stronger electrical asset management, improved

system availability, optimized maintenance expenditure, enhanced workforce competency, and greater

resilience of critical power infrastructure. Participants will gain practical knowledge that can be applied to

substations, industrial facilities, power plants, oil and gas installations, utilities, manufacturing facilities, and

other mission-critical electrical environments.

The program emphasizes real-world implementation through technical case studies, equipment analysis,

switching scenarios, fault diagnosis exercises, and maintenance planning activities, enabling participants to

translate technical knowledge into safer and more reliable workplace practices.

Course Objectives
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The Medium & High Voltage Switchgear Operation & Maintenance course aims to enable participants to:

Understand the construction, operating principles, and applications of medium and high voltage switchgear.

Differentiate between major switchgear technologies and their operational characteristics.

Understand circuit breakers, disconnectors, earthing switches, busbars, instrument transformers, and

associated components.

Apply safe operating and switching procedures for medium and high voltage systems.

Strengthen knowledge of electrical protection, interlocking, control, and monitoring systems.

Identify common switchgear defects, deterioration mechanisms, and failure modes.

Develop effective inspection and preventive maintenance programs.

Apply systematic troubleshooting and fault diagnosis techniques.

Understand testing and condition assessment methods for critical switchgear components.

Improve maintenance planning based on equipment condition, criticality, and operational risk.

Reduce unplanned electrical outages through proactive maintenance practices.

Strengthen electrical safety and operational discipline during switching and maintenance activities.

Improve the reliability, availability, and lifecycle performance of electrical assets.

Course Content (5-Day Training Outline)

Day 1: Medium and High Voltage Switchgear Fundamentals

Overview of electrical power generation, transmission, and distribution systems.

Role of switchgear within electrical networks and substations.

Medium and high voltage system characteristics and applications.

Switchgear classifications, configurations, and operating principles.

Air-insulated and gas-insulated switchgear concepts.

Metal-enclosed and metal-clad switchgear arrangements.

Indoor and outdoor switchgear installations.

Understanding single-line diagrams and switchgear configurations.

Busbar systems and sectionalizing arrangements.
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Circuit breakers, disconnectors, isolators, and earthing switches.

Current transformers and voltage transformers.

Control, indication, measurement, and auxiliary systems.

Mechanical and electrical interlocking principles.

Switchgear ratings and nameplate interpretation.

Rated voltage, current, frequency, insulation level, and short-circuit capability.

Equipment selection considerations for different operating environments.

Practical exercise: identifying switchgear components and interpreting technical data.

Day 2: Circuit Breakers, Protection Systems and Safe Switching Operations

Functions and operating principles of circuit breakers.

Vacuum circuit breaker technology.

Gas-insulated circuit breaker technology.

Circuit breaker operating mechanisms and stored-energy systems.

Arc interruption and insulation principles.

Making and breaking current requirements.

Short-circuit current and fault interruption.

Protection system fundamentals for medium and high voltage networks.

Overcurrent and earth fault protection.

Differential, distance, and other relevant protection concepts.

Protection relays and trip circuits.

Coordination between protection systems and switchgear.

Interlocking and prevention of incorrect switching operations.

Switching sequences and operational procedures.

Isolation, verification, and earthing principles.

Electrical permits and operational authorization.

Safe energization and de-energization practices.

Switching risks and operational error prevention.
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Scenario exercise: developing and reviewing a safe switching sequence.

Day 3: Inspection, Preventive Maintenance and Condition Assessment

Developing a structured switchgear maintenance strategy.

Preventive, predictive, condition-based, and corrective maintenance approaches.

Maintenance intervals and equipment criticality.

Routine visual and operational inspections.

Inspection of circuit breakers and operating mechanisms.

Inspection of busbars, joints, contacts, and connections.

Insulator inspection and contamination assessment.

Checking mechanical operating systems and interlocks.

Lubrication requirements and mechanical maintenance.

Contact wear and contact resistance considerations.

Inspection of control wiring and auxiliary circuits.

Battery and direct-current control supply considerations.

Environmental effects on switchgear performance.

Moisture, dust, corrosion, temperature, and contamination.

Thermal inspection and identification of abnormal heating.

Partial discharge awareness and insulation deterioration indicators.

Condition monitoring and maintenance decision-making.

Maintenance documentation, checklists, and equipment history.

Practical exercise: developing a preventive maintenance inspection plan.

Day 4: Switchgear Testing, Fault Diagnosis and Troubleshooting

Purpose and scope of switchgear testing.

Pre-commissioning and maintenance testing concepts.

Insulation resistance testing.

Contact resistance measurement.

info@skillslab-training.com | WhatsApp: +966 559 653 447

Skills Lab Training

Course Brochure



Circuit breaker timing and travel assessment.

Functional testing of operating mechanisms.

Verification of trip and close circuits.

Protection relay functional checks.

Current and voltage transformer testing considerations.

Insulation condition assessment.

Understanding partial discharge and dielectric deterioration.

Interpreting test results and identifying abnormal conditions.

Common circuit breaker failures and operating problems.

Mechanical mechanism failures.

Contact deterioration and overheating.

Insulation defects and flashover risks.

Control circuit and auxiliary supply faults.

Interlocking problems and incorrect indications.

Systematic troubleshooting methodology.

Root cause identification for repetitive switchgear failures.

Case study: diagnosing a medium voltage switchgear malfunction.

Day 5: Reliability, Safety and Advanced Maintenance Management

Electrical hazards associated with switchgear operation and maintenance.

Electric shock, arc flash, arc blast, and thermal hazards.

Risk assessment before electrical work.

Safe isolation and verification practices.

Earthing requirements and stored-energy hazards.

Personal protective equipment considerations.

Operational discipline and maintenance safety controls.

Emergency response considerations for electrical incidents.

Failure mode analysis for critical switchgear assets.
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Reliability-centered approaches to electrical maintenance.

Condition-based maintenance decision-making.

Using equipment history and failure trends to improve maintenance.

Spare parts and critical component management.

Managing ageing switchgear and obsolescence risks.

Maintenance performance indicators.

Planning outages and major maintenance interventions.

Evaluating repair, refurbishment, retrofit, and replacement options.

Developing long-term switchgear asset management strategies.

Final practical exercise: developing an operation, maintenance, safety, and reliability improvement plan.

Target Audience

This Medium & High Voltage Switchgear Operation & Maintenance course is designed for professionals involved

in electrical power systems, industrial facilities, substations, utilities, infrastructure, maintenance, and asset

management, including:

Electrical engineers.

Electrical maintenance engineers.

Power system engineers.

Substation engineers.

Electrical supervisors.

Maintenance supervisors and managers.

Electrical technicians.

Switchgear technicians.

Testing and commissioning engineers.

Protection and control engineers.

Plant engineers.

Reliability engineers.

Asset management professionals.
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Operations and maintenance personnel.

Electrical safety professionals.

Facility and utility engineers.

Professionals responsible for critical electrical infrastructure.

Technical personnel working in power generation, oil and gas, petrochemical, manufacturing, mining, utilities,

transportation, and infrastructure sectors.

Course Requirements

Participants should have a basic understanding of electrical engineering, industrial electrical systems, power

distribution, maintenance, or technical operations. Previous practical experience with medium or high voltage

equipment is beneficial but is not mandatory for professionals seeking to develop their technical knowledge.

Participants are encouraged to relate the training exercises to their own electrical systems, switchgear

configurations, maintenance practices, operating procedures, equipment history, and reliability challenges to

maximize the practical value of the program.

Training Methodology

The course uses a highly practical and interactive training methodology that connects electrical engineering

principles with actual switchgear operation and maintenance requirements. Technical concepts are reinforced

through realistic scenarios, equipment examples, maintenance exercises, and structured problem-solving

activities.

The methodology includes:

Expert-led technical presentations.

Interactive engineering discussions.

Switchgear component and configuration analysis.

Single-line diagram interpretation.

Switching sequence exercises.

Electrical safety scenarios.
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Inspection and maintenance planning activities.

Testing and diagnostic exercises.

Fault analysis and troubleshooting workshops.

Failure case studies.

Condition assessment exercises.

Reliability and maintenance strategy development.

Practical problem-solving based on industrial operating conditions.

This approach enables participants to develop practical competencies that can be transferred directly to

substations, industrial plants, utilities, and other electrical power environments.

Learning Outcomes

Upon successful completion of the Medium & High Voltage Switchgear Operation & Maintenance course,

participants will be able to:

Explain the construction and operating principles of medium and high voltage switchgear.

Identify the functions of major switchgear components and auxiliary systems.

Interpret key switchgear ratings, technical information, and electrical diagrams.

Understand different circuit breaker technologies and their applications.

Apply structured and safe switching practices.

Recognize the relationship between switchgear and electrical protection systems.

Conduct systematic inspections of critical switchgear components.

Develop effective preventive and condition-based maintenance activities.

Identify common switchgear defects and deterioration mechanisms.

Apply appropriate electrical and mechanical testing techniques.

Interpret maintenance and condition assessment information.

Diagnose common circuit breaker, control, insulation, and interlocking problems.

Apply systematic troubleshooting methods to switchgear failures.

Recognize electrical safety hazards associated with medium and high voltage equipment.

Improve maintenance planning based on asset condition, criticality, and operational risk.
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Support improved switchgear reliability and electrical system availability.

Contribute to reducing unplanned outages and equipment failures.

Develop practical recommendations for improving electrical maintenance and asset performance.

Instructor Profile

An internationally certified expert with extensive practical and consulting experience.

The instructor brings extensive professional exposure to medium and high voltage electrical systems,

switchgear operation, electrical maintenance, testing, protection systems, troubleshooting, electrical safety,

reliability, and asset management. The training approach combines strong technical expertise with practical

industrial experience to ensure that participants can translate engineering principles into effective workplace

practices.
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Contact Us
For registration inquiries, upcoming dates, or group pricing, please contact us:

Website www.skillslab-training.com

Email info@skillslab-training.com

WhatsApp +966 559 653 447
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