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Introduction

The Medium Voltage & Switchgear course provides a theoretical foundation in medium voltage
electrical systems and switchgear technologies used in modern power networks. It focuses on
understanding system components, operational principles, and protection philosophies essential for
reliable power distribution. The course explores medium-voltage switchgear types, configurations,
and standards used in industrial, utility, and infrastructure environments. Participants gain insight
into design considerations, operational safety, and system coordination concepts. It emphasises
interpreting technical documentation and understanding system behaviour under normal and
abnormal conditions. It supports informed decision-making in operations, maintenance planning, and
system development.

Targeted Groups
This Medium Voltage & Switchgear training targets professionals seeking knowledge and skills:

Electrical engineers working in power distribution systems.
Maintenance engineers in industrial facilities.

Utility engineers are involved in medium voltage networks.
Technical supervisors managing electrical assets.

e Project engineers in substations and plants.

Electrical technicians upgrade their theoretical expertise.

e Consultants supporting electrical system design.

e Professionals transitioning into power engineering roles.

Course Objectives

Participants will achieve the following objectives by completing the Medium Voltage & Switchgear
course:

Understand the architecture and functions of medium-voltage systems.
Explain the operating principles of medium voltage switchgear.
Identify switchgear components and their roles.

Distinguish between air-insulated and gas-insulated systems.
Interpret single-line diagrams for medium voltage networks.
Recognize the protection schemes used in medium-voltage systems.
Analyze switching operations under normal conditions.

Understand fault conditions and isolation concepts.

Explain the coordination between protection devices.

Apply safety principles for medium-voltage equipment.

Understand standards governing medium voltage installations.
Evaluate system reliability and continuity concepts.

Support effective communication with technical teams.

Targeted Competencies
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Participants will gain the following competencies during the Medium Voltage & Switchgear program:

Technical understanding of the functions of medium-voltage equipment.
Ability to interpret switchgear layouts and schematics.

Knowledge of medium voltage protection philosophies.

Awareness of electrical safety and risk principles.

Understanding of system coordination concepts.

Familiarity with medium voltage standards and terminology.

Analytical thinking for system performance evaluation.

Improved technical communication and reporting skills.

e Confidence in supporting operational and planning activities.

Studying Scenarios

In this Medium Voltage & Switchgear training, participants develop skills through the following
scenarios:

¢ Analyzing medium voltage network configurations.
Reviewing switchgear selection for industrial facilities.
Interpreting protection coordination study results.
Evaluating fault isolation strategies in substations.
Assessing operational sequences during switching activities.
Understanding incident reports involving switchgear faults.

Course Content
Unit 1: Medium Voltage Power Systems Fundamentals

Definition and classification of medium voltage levels.

The role of medium-voltage systems in power distribution.
Overview of industrial and utility medium voltage networks.
Power flow concepts in medium voltage applications.

Typical system layouts and network topologies.

Radial, ring, and interconnected medium voltage systems.
Interaction between generation, transmission, and distribution.

Unit 2: Medium Voltage Switchgear Types and Components

Purpose and functions of medium voltage switchgear.
Classification of switchgear based on insulation type.
Air-insulated switchgear operating principles.
Gas-insulated switchgear construction concepts.

e Vacuum circuit breakers and their characteristics.
Disconnectors, earthing switches, and load break switches.
e The roles of current and voltage transformers.

e Control panels and auxiliary circuits overview.

Unit 3: Design, Standards, and System Configuration

e Key international standards for medium voltage switchgear.
e Environmental and operational design considerations.
e Indoor and outdoor switchgear applications.
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Selection criteria based on voltage, current, and fault level.
Busbar arrangements and system flexibility concepts.
Enclosure ratings and insulation coordination.
Documentation review, including datasheets and drawings.
Integration of switchgear within substations and plants.

Unit 4: Protection, Control, and Safety Concepts

e Fundamentals of protection in medium voltage systems.

e Overcurrent, earth fault, and differential protection principles.
e Protection relays and basic coordination concepts.

e Role of circuit breakers in fault interruption.

e Control and interlocking philosophies.

e Arc flash hazards and risk awareness.

e Safety practices related to switching operations.

e Compliance with electrical safety regulations.

Unit 5: Operation, Reliability, and System Performance

e Standard operating sequences in medium voltage switchgear.
e Switching procedures and operational logic.

e System reliability and availability concepts.

e Standard failure modes in medium voltage equipment.

¢ Impact of environmental conditions on performance.

¢ Condition monitoring and diagnostics overview.

¢ Asset lifecycle considerations and system upgrades.

e Theoretical analysis of incident and outage scenarios.

Final Insights & Key Takeaways

This Medium Voltage & Switchgear course provides a solid theoretical foundation for understanding
medium-voltage electrical systems and switchgear technologies. Participants leave with structured
knowledge supporting safe operation, practical system analysis, and informed technical decision-
making in power distribution environments.
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