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Executive Summary 

This white paper provides a comprehensive analysis 
comparing IEC 62040-1 and UL 1778, two key safety standards 
governing Uninterruptible Power Supply (UPS) systems. The 
objective is to evaluate whether IEC 62040-1 sufficiently meets 
the critical safety requirements of UL 1778, ensuring global 
acceptance and compliance for UPS manufacturers and 
stakeholders. While UL 1778 remains a mandatory regulatory 
requirement in North America, this document highlights that 
many UPS systems achieve dual certification with minimal 
modifications, demonstrating the alignment between these 
standards. 
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1. Introduction 

UPS systems play a critical role in ensuring power continuity and protecting electrical 
equipment from power disturbances. Given their essential function, these systems must 
adhere to strict safety standards that regulate electrical, thermal, and mechanical risks. 

Key Standards Governing UPS Safety 

• IEC 62040-1 – An internationally recognized safety standard applicable to UPS 
systems in Europe, Asia, and other global markets. 

• UL 1778 – A regional standard specifically governing UPS safety compliance in the 
United States and Canada. 

This paper examines whether IEC 62040-1 is equivalent to UL 1778 in ensuring UPS safety 
compliance and whether adherence to IEC 62040-1 alone is sufficient for global certification. 

 

2. Alignment Between IEC 62040-1 and UL 1778 

Several independent industry sources confirm that IEC 62040-1 and UL 1778 share 
significant safety principles. 

• ZVEI (German Electrical and Electronic Manufacturers' Association) outlines the 
adoption of IEC 62040-1 and UL 1778, noting that IEC 62040-1 continues to evolve 
while maintaining stringent UPS safety requirements. 

o Source: ZVEI Guideline on Safety Standards for Power Supplies 
• IEC Official Documentation confirms that IEC 62040-1:2017 applies to all low-

voltage UPS systems, ensuring compliance with international safety and electrical 
protection regulations. 

o Source: IEC 62040-1:2017 Standard Overview 
• UL 1778 has undergone revisions aligning more closely with international safety 

standards, including IEC 62040-1, particularly in its 5th edition. 
o Source: Intertek Compliance Update on UL 1778 

This convergence suggests that IEC 62040-1 compliance is sufficient for many aspects of 
UPS safety, except for specific North American regulatory requirements. 

 

3. Comparative Analysis: IEC 62040-1 vs. UL 1778 

The following table provides a direct comparison of IEC 62040-1 and UL 1778, highlighting 
their similarities and differences: 

 

 

 

https://www.zvei.org/fileadmin/user_upload/Presse_und_Medien/Publikationen/2019/Oktober/Guideline_Selection_of_safety_standards__for_power_supplies/Guideline_Selection_of_safety_standard_for_power_supplies.pdf
https://www.iecee.org/certification/iec-standards/iec-62040-12017
https://www.intertek.com/standards-updates/ul-1778-uninterruptible-power-systems/
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Aspect IEC 62040-1 
 (International Standard) 

UL 1778 
(North America Standard) 

Scope 

Covers electrical, thermal, and 

mechanical safety for UPS 

systems 

Covers similar safety aspects, with 

additional U.S. fire 

resistance requirements 

Fire 

Protection 
General fire safety requirements 

Stricter flammability and 

material regulations 

Battery 

Testing 

Includes battery overcharge, 

explosion, and ventilation safety 

More detailed testing for lead-acid and 

lithium-ion batteries 

Regulatory 

Use 

Used in Europe, Asia, and other 

international markets 
Required for U.S. and Canada 

Testing 

Process 

Allows third-party certification or 

self-declaration 

Requires UL testing and certification for 

compliance 

 

4. Conclusion & Recommendations 

Based on the analysis, the following conclusions can be drawn:  

✔ IEC 62040-1 aligns with the core safety requirements of UL 1778, making it a globally 
accepted UPS safety standard. 

✔ Many UPS manufacturers certify products under both standards with minimal 
modifications, indicating their strong compatibility. 

✔ If targeting North American markets, UL 1778 certification may still be necessary, 
particularly for fire safety and specific material compliance. 

Final Recommendation 

For manufacturers and businesses aiming for global market entry, IEC 62040-1 compliance 
is sufficient in most cases. However, for products being sold in the United States and 
Canada, companies should consider dual certification with UL 1778 to fully meet regional 
safety and regulatory requirements. 
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