
1. Purpose

This technical note describes the need for and application of altitude derating for the SMARTqube, SQVFD 

Package when installed at elevations above standard rated conditions.  

2. Background

As installation altitude increases, air density decreases, which reduces the effectiveness of air cooling. This 

results in higher internal temperatures for power electronic components such as IGBTs, rectifiers, and DC 

bus capacitors. 

3. Standard Rated Conditions

Standard rated conditions, without derating, for the SMARTqube, SQVFD Package include: 

• Altitude: ≤ 1000 m (≈ 3300 ft) above sea level 

• Ambient temperature: Up to 40 °C 

• Installed in an ICEqube thermally managed enclosure to maintain optimal system performance.

Operation outside these conditions requires derating per SMARTqube’s guidance. 

4. Altitude Derating Principle

Maximum 1,000m (3,280 ft) above sea level for standard operation. Above 1,000m (3,280 ft), the VFD rated 

voltage and the rated output current is derated by 1% for every extra 100m (328 ft) up to 4,000m (13,123 ft). 

Example: A SMARTqube, SQVFD Package rated for 100 A, at sea level, installed at 2000 m: 

• Excess altitude = 1000 m

• Approximate derating = 10%

• Adjusted allowable current ≈ 90 A
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5. Design and Installation Considerations 

When applying altitude derating: 

• Verify motor full-load current does not exceed derated VFD current

• Consider upsizing the VFD to avoid performance limitations

• Consult SMARTqube to ensure proper ICEqube thermally managed enclosure solution

• Avoid simultaneous operation at high altitude and high ambient temperature without additional

derating

6. Conclusion

Altitude derating is a critical consideration for reliable operation of the SMARTqube, SQVFD Package in 

elevated installations. Reduced air density at higher elevations limits cooling performance and necessitates a 

reduction in allowable output current or selection of a higher-rated VFD. Final derating values should always 

be confirmed by SMARTqube.  
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