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Handling the ungrounded third-level
distribution box

Overview
Requirements for protective grounding of three-level distribution The guide deals with
the neutral grounding of single‐ and three‐phase ac utility primary.

Key Takeaways
In an ungrounded third-level distribution box, ground faults are minimal and require
overvoltage detection rather than conventional overcurrent protection, with careful
attention to insulation and system capacitance.Understanding Ungrounded
Distribution Systems

An ungrounded system has no intentional connection between the system conductors
and ground, though the phase conductors are capacitively coupled to ground through
distributed line-to-ground capacitance ( ). In such systems:

• Fault currents remain very low during a single line-to-ground fault because the only
path for current is through system capacitance ( ).

• Unfaulted phase voltages rise relative to ground, potentially reaching line-to-line
voltage levels, creating an overvoltage condition ( ).

• The system can continue operating during a single ground fault without tripping,
provided all loads are connected phase-to-phase and insulation levels are adequate (
).
Protection and Detection
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Traditional ground overcurrent relays are ineffective in ungrounded systems due to
the low fault current ( ). Instead, protection relies on:

• Overvoltage detection: Relays monitor the voltage rise on unfaulted phases to
detect ground faults.

• Grounding transformers: Wye-delta or zigzag transformers can provide a neutral
reference for fault detection while maintaining system operation ( ).

• High-impedance or resonant grounding: Using a resistor or Petersen coil can limit
fault currents and allow self-extinction of temporary faults, which is common in
overhead lines ( ).
Safety Considerations

Even though fault currents are low, personnel safety and equipment protection
remain critical:

• Ensure phase-to-phase insulation is rated for potential overvoltages.

• Maintain equipment grounding for metallic enclosures to prevent shock hazards ( ).

• Regularly inspect and maintain the distribution box to prevent insulation
degradation and ensure reliable operation.
Operational Recommendations
• Monitor voltage shifts: Use voltage sensors or relays to detect abnormal line-to-
ground voltage increases.

• Plan for temporary faults: Many ground faults in ungrounded systems are
temporary and self-extinguish; avoid unnecessary breaker trips ( ).

• Document system capacitance and grounding points: Understanding the distributed
capacitance helps in tuning protection devices and evaluating overvoltage risks ( ).
By combining overvoltage detection, proper insulation, and optional grounding
transformers, an ungrounded third-level distribution box can operate safely and
reliably while minimizing unnecessary interruptions.

© 2026 GESTIONVAL ODN INFRASTRUCTURE S.L. - All rights reserved



Page 3/3

Article Content

Circuit Breaker Wiring Configurations in Distribution Boxes

Learn circuit breaker wiring configurations for distribution boxes: 1P and 3P layouts,
RCD/RCBO neutral paths, phase balance, cable

Contact Us

Continue your research online:

Website: https://thegalleryselfcatering.co.za
Technical inquiry: https://thegalleryselfcatering.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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