
Selection of Residual Current Protection
for Three-Level Distribution Boxes

Article Overview

For three-level distribution boxes, residual current devices (RCDs) should be selected and coordinated to

ensure selectivity, proper sensitivity, and integration with overcurrent protection.

Key Principles for Selection

1. Device Type and Sensitivity:

o Use Type B or Type AC RCDs depending on the load characteristics. Type B is suitable for loads generating

DC components, such as UPS, variable speed drives, or AC/DC converters, while Type AC is sufficient for

standard AC loads .

o Sensitivity should match the maximum earthing resistance of downstream equipment to ensure effective

fault detection without nuisance tripping . 2. Coordination and Selectivity:

o Achieve selectivity by time-delay settings or circuit subdivision, or a combination of both. The upstream

RCD must have a tripping time greater than the maximum tripping time of the downstream RCD for all fault

currents .

o For three-level distribution boxes, typically:

o Level 1: Main RCD (upstream)

o Level 2: Branch RCDs protecting groups of circuits

o Level 3: Miniature circuit breakers (MCBs) or local RCDs for individual circuits 3. Integration with

Overcurrent Protection:

o RCDs must be coordinated with MCBs to handle overloads and short circuits. Connections between levels

should be designed to exclude the possibility of short circuits and earth faults between devices .

o MCBs can be placed in either level 1 or 3 depending on the combination type, but level 2 should always

include RCDs rated between 25-100 A unless otherwise specified . 4. Practical Installation Considerations:

o Ensure that RCDs are installed in a way that prevents tripping of upstream devices due to downstream faults.

o For industrial or sensitive equipment, consider devices with high immunity to harmonic or high-frequency

fault currents .

o Verify compliance with IEC/EN standards (IEC 61008, IEC 61009, IEC 60947-2) for proper selectivity and

safety .

Example Configuration

o Level 1: Main selective RCD (delayed type)

o Level 2: Branch RCDs protecting groups of circuits, rated 25-100 A

o Level 3: MCBs for individual circuits or sensitive equipment
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o Ensure tripping times and current ratings are coordinated to prevent nuisance trips while maintaining

protection for all levels .

Summary

Selecting residual current protection for three-level distribution boxes requires careful consideration of RCD

type, sensitivity, selectivity, and integration with MCBs. Proper coordination ensures that only the RCD

immediately upstream of a fault trips, maintaining system reliability and safety while protecting both people

and equipment. Regular verification against standards and manufacturer guidelines is essential for robust

design .

BS 7071:1992(1998) Specification for portable residual current devices. BS 7288:1990(1998) Specification

for socket-outlets

Eaton

Achieve space savings with a compact solution for residual current and line protection. Add a SENTRON

5SM6 AFD unit for

The fault residual current could take various waveforms depending on the load characteristics. The following

types of

This RCD selection guide highlights the key considerations. RCD Selection RCD selection is the process of

choosing

Design efficient earth fault protection with Residual Current Devices (RCD). Get advice for the selection and

Three mathematical models of leakage current variation calculation are illustrated in details and multi-level

leakage fault

RCD Type F: RCD for which tripping is achieved as for Type A and in addition: for composite residual

currents, whether suddenly

Furthermore, the Standard IEC 60364 makes the use of a residual current circuit-breaker compulsory in many

cases for protection of

THE RCD HANDBOOK BEAMA GUIDE TO THE SELECTION AND APPLICATION OF RESIDUAL

CURRENT DEVICES (RCDs) 23

Page 2/3



Selection of Residual Current Protection
for Three-Level Distribution Boxes

AS/NZS 3000 also requires additional protection in most final sub-circuits by residual current devices to

automatically disconnect the

In these cases, since these fault currents to earth are not necessarily detected by the toroid of type AC residual

current devices, type

Miniature circuit breakers (MCB) provide protection against short circuits and are rated up to 125A. They can

be combined with a

Residual Current Devices are by design very sensitive to fault and shall be coordinated properly to achieve

total

This paper systematically analyzes the operating characteristics of low-voltage distribution networks and

proposes a

Since three separate CTs are involved, there will always be some "false residual" current due to dissimilar

performance of the CTs. In

Web: https://morwarreconst.co.za
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