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IEC 60947-2 Standard The IEC 60947-2 standard is a globally recognized benchmark that governs low-voltage
circuit breakers, ensuring safety, reliability, and performance in electrical systems. As industries increasingly
depend on efficient and safe electrical distribution, understanding the IEC 60947-2 standard becomes essential for
engineers, manufacturers, and maintenance professionals. This comprehensive guide explores the core aspects of
IEC 60947-2, its scope, classifications, testing requirements, and significance in modern electrical infrastructure.

What is IEC 60947-2 Standard?

IEC 60947-2 is part of the International Electrotechnical Commission's (IEC) series of standards that address low-
voltage switchgear and controlgear. Specifically, it pertains to circuit breakers designed for use in electrical circuits
with rated voltages up to 1000 V AC and 1500 V DC. The standard ensures that circuit breakers meet uniform safety
and operational criteria, facilitating international trade and compatibility. This standard covers various types of
circuit breakers such as molded case circuit breakers (MCCBs), miniature circuit breakers (MCBs), and other designs
intended for protecting electrical installations from overcurrent, short circuit, and fault conditions.

Scope and Applications of IEC 60947-2

The IEC 60947-2 standard applies to:

Design and construction of low-voltage circuit breakers
Performance testing and certification of circuit breakers
Installation and operation guidelines

Maintenance and safety considerations
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It is applicable across diverse sectors including industrial automation, commercial buildings, residential electrical
systems, and renewable energy installations. The standard ensures that circuit breakers perform reliably over their
service life, providing protection and safety to electrical systems.

Key Features and Classifications in IEC 60947-2

Understanding the classifications within IEC 60947-2 helps in selecting the appropriate circuit breaker for specific
applications. These classifications include:

Type of Circuit Breakers

- Molded Case Circuit Breakers (MCCBs): Designed for higher current ratings and offering adjustable trip settings. -
Miniature Circuit Breakers (MCBs): Compact devices suitable for lower current ratings, often used in residential and
light-commercial applications. - Heavy-Duty Circuit Breakers: For industrial environments with demanding
operational conditions.

Breaking Capacity

The breaking capacity indicates the maximum fault current the circuit breaker can safely interrupt without damage.
IEC 60947-2 specifies various breaking capacities, such as: - Standard Breaking Capacity: Typically 6 kA or 10 kKA. -
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High Breaking Capacity: Up to 100 kA for specialized applications. Selecting a breaker with appropriate breaking
capacity is crucial for system safety and compliance.

Rated Current and Voltage

The standard defines ratings for: - Rated Current (In): The maximum continuous current the breaker can carry. -
Rated Voltage (Un): The maximum voltage the breaker can interrupt safely. Manufacturers produce circuit breakers
with rated currents ranging from a few amperes to several thousand amperes, accommodating various load
demands.

Design and Construction Requirements

IEC 60947-2 stipulates strict criteria for the design and construction of circuit breakers to ensure safety, durability,
and ease of maintenance. Key aspects include:

Robust insulating materials to prevent electrical faults

Reliable contact mechanisms to ensure secure switching

Clear marking for ratings, standards compliance, and safety warnings
Provision for overcurrent and short-circuit protection

Compatibility with control devices and auxiliary equipment
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The standard also emphasizes environmental considerations, such as resistance to humidity, dust, and mechanical
shocks, especially for outdoor or industrial applications.

Testing and Certification under IEC 60947-2

Testing is a critical component of the IEC 60947-2 standard, validating that circuit breakers meet the specified
safety and performance criteria. The main tests include:

Type Tests

Performed during product development to verify design compliance, these tests include:

Dielectric properties test

Temperature rise test

Mechanical endurance test

Electrical endurance test

Short-circuit making and breaking capacity test
Impulse withstand voltage test
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Routine Tests

Conducted regularly to ensure ongoing compliance, routine tests include:

Visual inspection

Functional testing

Insulation resistance measurement
Operating time and endurance testing
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Certification from recognized laboratories confirms that circuit breakers adhere to IEC 60947-2 requirements,



facilitating their acceptance in international markets.

Advantages of Conforming to IEC 60947-2

Adhering to this standard offers numerous benefits: - Enhanced Safety: Ensures reliable interruption of fault
currents, preventing damage and injury. - Interoperability: Standardized specifications enable compatibility across
different manufacturers and systems. - Regulatory Compliance: Meeting IEC 60947-2 is often a legal requirement in
many regions. - Product Reliability: Rigorous testing guarantees durability and consistent performance. - Market
Access: Certification facilitates entry into global markets, ensuring customer confidence.

Choosing the Right IEC 60947-2 Compliant Circuit Breaker

Selecting an appropriate circuit breaker involves considering:

Application requirements: load type, current, and voltage
Breaking capacity needed for fault conditions
Environmental conditions and mounting considerations
Standards compliance and certification status
Compatibility with existing electrical systems
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Consulting manufacturer datasheets, technical specifications, and IEC 60947-2 certifications aid in making informed
decisions.

Future Trends and Developments

As electrical systems evolve with smart grids, renewable energy, and automation, IEC 60947-2 standards are also
advancing. Emerging trends include: - Integration of digital monitoring and control features - Development of more
environmentally friendly and recyclable materials - Enhanced safety features such as arc fault detection -
Compatibility with IoT (Internet of Things) for predictive maintenance Manufacturers and engineers must stay
updated with IEC revisions and supplementary standards to ensure compliance and optimal system performance.

Conclusion

The IEC 60947-2 standard plays a vital role in defining the safety, performance, and quality benchmarks for low-
voltage circuit breakers worldwide. Understanding its scope, classifications, testing procedures, and benefits is
essential for anyone involved in electrical system design, manufacturing, or maintenance. By adhering to IEC
60947-2, organizations ensure the safety of personnel, protection of equipment, and compliance with international
regulations, ultimately contributing to reliable and efficient electrical infrastructure. Keywords for SEO Optimization:
IEC 60947-2 standard, low-voltage circuit breakers, IEC standards, circuit breaker testing, industrial electrical
safety, molded case circuit breakers, miniature circuit breakers, electrical protection devices, IEC certification,
circuit breaker specifications

IEC 60947-2 Standard: A Comprehensive Analysis of Industrial Switchgear and Circuit Breakers The IEC 60947-2
standard is a cornerstone in the global electrical and automation industries, providing essential guidelines for the
design, testing, and application of low-voltage circuit breakers. As industries evolve towards increased safety,
reliability, and efficiency, understanding this standard becomes vital for engineers, manufacturers, and safety
regulators alike. This article offers an in-depth exploration of IEC 60947-2, detailing its scope, technical
requirements, classifications, testing procedures, and its influence on modern electrical systems.
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Introduction to IEC 60947-2

Historical Context and Development

The IEC 60947 series, developed by the International Electrotechnical Commission (IEC), aims to standardize low-
voltage switchgear and controlgear. Introduced in the late 20th century, IEC 60947-2 specifically addresses circuit
breakers, which are fundamental in protecting electrical installations from faults like short circuits and overloads.
Over the years, the standard has undergone multiple revisions to align with technological advancements and safety
requirements. Its latest editions incorporate new testing methods, enhanced performance criteria, and clearer
classifications, ensuring that devices meet global safety and efficiency standards.

Scope and Application

IEC 60947-2 applies to circuit breakers rated up to 1,000 volts AC and 1,500 volts DC, intended for use in industrial,
commercial, and residential electrical systems. It covers a broad spectrum of devices, including: - Molded case
circuit breakers (MCCBs) - Miniature circuit breakers (MCBs) - Air circuit breakers (ACBs) - Vacuum and sulfur
hexafluoride (SFs) circuit breakers The standard stipulates the design principles, marking, construction, testing, and
performance criteria necessary to ensure safe operation and durability.

Technical Foundations of IEC 60947-2

Design Principles and Construction

IEC 60947-2 emphasizes the importance of robust construction, ensuring that circuit breakers can withstand
operational stresses and environmental conditions. Key design considerations include: - Enclosure and insulation:
Ensuring adequate insulation and enclosure integrity to prevent accidental contact and environmental ingress. -
Trip mechanisms: Incorporating reliable trip units that respond accurately to overloads and short circuits. -
Contacts: Using durable contact materials that minimize wear and arcing during operation. - Operational
ergonomics: Facilitating ease of operation, testing, and maintenance. The standard categorizes circuit breakers
based on their construction and intended application, e.g., molded case versus air circuit breakers.

Performance Characteristics and Ratings

IEC 60947-2 specifies several critical ratings and parameters: - Rated current (In): The maximum continuous current
the device can carry without tripping. - Rated short-circuit breaking capacity (Icu): The maximum fault current the
breaker can interrupt without damage. - Rated voltage (Ue): The maximum voltage the breaker is designed to
handle. - Rated impulse withstand voltage: The maximum voltage the device can withstand temporarily without
failure. These ratings ensure proper selection and application within electrical systems, aligning device capabilities
with system demands.

Classification and Types of Circuit Breakers under IEC
60947-2



Types Based on Construction and Operation

The standard classifies circuit breakers primarily into: - Molded Case Circuit Breakers (MCCBs): Compact, modular
devices suitable for residential and commercial applications. - Miniature Circuit Breakers (MCBs): Smaller, often
used for low-current circuits. - Air Circuit Breakers (ACBs): Larger units designed for high-current industrial systems
with air as the interrupting medium. - Vacuum and SFs Circuit Breakers: High-voltage devices used in transmission
and distribution networks. Each type offers specific benefits and is designed according to the operational
requirements dictated by IEC 60947-2.

Functional Classification

Circuit breakers are also classified based on their trip characteristics: - Instantaneous trip: Activates immediately
during faults exceeding a set threshold. - Inverse time trip: Operates after a delay proportional to fault magnitude,
allowing selective coordination. - Adjustable trip units: Enable customization based on system needs. This
classification ensures precise protection tailored to the specific demands of various electrical installations.

Testing and Compliance Procedures

Standardized Tests and Performance Verification

IEC 60947-2 prescribes rigorous testing protocols to verify the performance, safety, and durability of circuit
breakers, including: - Dielectric tests: Confirm insulation integrity under high-voltage conditions. - Temperature rise
tests: Ensure components operate within safe temperature limits during rated current. - Short-circuit tests: Validate
breaking capacity and arc extinction capabilities. - Operational tests: Assess mechanical operation, trip response,
and resetting features. - Impulse withstand voltage tests: Confirm resilience to transient overvoltages. The tests are
conducted under controlled laboratory conditions, with detailed procedures to ensure repeatability and
comparability across manufacturers.

Marking and Documentation

Compliance with IEC 60947-2 requires clear marking of: - Rated operational voltage and current - Breaking capacity
- Trip characteristics - Manufacturer details - Standards compliance marks Proper documentation ensures
traceability and facilitates proper device selection and system integration.

Impact of IEC 60947-2 on Industry and Safety

Enhancing Safety and Reliability

The standard's rigorous requirements help prevent electrical accidents, equipment damage, and system failures. By
mandating performance testing and clear classification, IEC 60947-2 ensures that circuit breakers perform reliably
under fault conditions, which is critical in both industrial and residential settings.

Facilitating Global Compatibility and Innovation

IEC 60947-2's widespread adoption across countries promotes interoperability and standardization, simplifying
procurement, installation, and maintenance processes. Moreover, it provides a framework for innovation, guiding
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manufacturers in developing advanced circuit breakers with improved features like remote monitoring, digital trip
units, and smart protection systems.

Regulatory and Environmental Considerations

The standard also addresses environmental factors, such as resistance to humidity, dust, and temperature
variations, ensuring that devices operate safely over their service life. Additionally, it encourages the use of
environmentally friendly materials and practices, aligning with global sustainability goals.

Challenges and Future Trends

Adapting to Modern Electrical Systems

As electrical systems evolve towards smart grids, renewable energy integration, and loT-enabled devices, IEC
60947-2 faces the challenge of incorporating these technologies. Future revisions are expected to include
provisions for: - Digital communication and remote operation - Integration with energy management systems -
Enhanced fault detection and diagnostics

Emerging Technologies and Standards Alignment

New materials, arc extinction techniques, and protective technologies are emerging, requiring ongoing updates to
the standard. Harmonization with other IEC standards, such as IEC 62061 (functional safety) and IEC 61439
(prefabricated substations), will ensure comprehensive safety and compatibility.

Global Adoption and Compliance

While IEC 60947-2 enjoys broad acceptance, some regions may have local standards or certifications. Bridging
these differences remains vital for global manufacturers and consumers, emphasizing the importance of
international cooperation and standard harmonization.

Conclusion

The IEC 60947-2 standard is fundamental in shaping the safety, reliability, and efficiency of low-voltage circuit
protection devices worldwide. Its detailed specifications, rigorous testing protocols, and clear classifications serve
as a benchmark for manufacturers and end-users alike. As electrical systems become increasingly complex and
integrated with digital technologies, IEC 60947-2 will continue to evolve, ensuring that circuit breakers meet the
demands of modern infrastructure while safequarding people, property, and the environment. Mastery of this
standard is not only essential for compliance but also for advancing innovation and ensuring resilient electrical
systems across diverse applications.

Questions & Answers About iec 60947 2 standard

No Question Answer




1 What is the IEC 60947-2 standard and
what does it cover?

IEC 60947-2 is an international standard that specifies
requirements for low-voltage circuit breakers used for overcurrent
and short-circuit protection in electrical systems, ensuring safety
and reliability.

2 Why is compliance with IEC 60947-2
important for electrical installations?

Compliance ensures that circuit breakers meet safety,
performance, and reliability criteria, reducing the risk of electrical
faults and enhancing system protection in accordance with
international norms.

3 What are the key testing criteria
defined in IEC 60947-2 for circuit
breakers?

Key testing criteria include electrical endurance, temperature rise,
dielectric properties, and making and breaking capacity, which
verify the breaker’s performance under various operational
conditions.

4 How does IEC 60947-2 influence the
selection of circuit breakers in
industrial applications?

It provides standardized specifications that help engineers select
the appropriate circuit breaker based on rated current, breaking
capacity, and safety features, ensuring compatibility and
compliance.

5 Are there recent updates or
amendments to the IEC 60947-2
standard | should be aware of?

Yes, IEC standards are periodically updated; recent amendments
focus on improved safety features, environmental considerations,
and enhanced testing procedures. Always refer to the latest
version for compliance.

IEC 60947-2, low-voltage circuit breakers, electrical safety standards, switchgear, circuit protection, electrical
equipment standards, IEC standards, circuit breaker testing, electrical engineering, compliance standards
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