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Article Overview

In a three-level distribution system, each switch must control only one piece of equipment, with proper
grounding, neutral bundling, and hierarchical separation maintained across all levels.

Hierarchical Structure and Principles

A three-level distribution system consists of:

o0 Main Distribution Box (Level 1) - Receives power from the source and distributes it to secondary boxes. It
contains the main switch and may include first-level leakage protection.

0 Secondary Distribution Box (Level 2) - Receives power from the main box and redistributes it to switch
boxes. It may include branch circuit protection switches and second-level |eakage protection.

o Switch Box (Level 3) - The final junction box controlling individual electrical equipment. Each switch here
must follow the "one machine, one switch" principle, meaning no single switch should control multiple
devices or sockets .

This hierarchical approach ensures safety, proper load distribution, and compliance with construction
electricity standards. Bypassing levels or connecting equipment directly to higher-level boxes compromises
the system'sintegrity .

Wiring Multiple Switchesin a Switch Box
When installing multiple switches in asingle box (e.g., athree-gang box):

o Grounding: Twist all ground wires together and connect them securely under individual screws, ensuring the
box is properly bonded .

o Neutral Connections: Bundle all neutral wires together using wire nuts (Marette) and twist counterclockwise
for stability .

0 Hot Wires: Incoming power is connected to a bundle of hot wires. Use pigtails to feed each switch
individually, connecting one side of the switch to the hot tail and the other side to the controlled device .

0 Three-Way Switches. Use a black common wire and traveler wires (typicaly red and white) to maintain
proper function across multiple switch points.

0 Cable Management: Push wires carefully to avoid damage and leave loops for future adjustments or
repositioning .

Safety and Protection Considerations

0 Separate Circuits. Power and lighting circuits should be separated, even if housed in the same distribution
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board .

o Leakage Protection: Install residual-current devices (RCCB, RCD, or RCBO) at appropriate levels to protect
against earth leakage . The final switch box should have the last level of leakage protection .

o Distance Limits: Keep distribution distances short: no more than 30 meters from distribution board to switch
box, and ideally within 3 meters from switch box to controlled equipment .

0 Load Management: Ensure the switch box and upstream distribution boxes are rated for the connected load,
typically 50-150 kW per box in construction settings .

Practical Tips

0 Use gangable boxes for flexibility, allowing future expansion without replacing the entire enclosure .

0 Maintain clear labeling for each switch and circuit to simplify maintenance and troubleshooting.

o Follow local electrical codes and standards (IEC, NEC, BS, or regiona equivalents) for installation,

protection, and enclosure requirements .

By adhering to these principles, multiple switches can be safely and efficiently installed in a three-level
distribution system, ensuring both operational reliability and compliance with safety standards.

Third level distribution box: refersto the final junction box of each electrical appliance, which can be movable
and

Discover the key types of distribution boxes with NUOMAK"s comprehensive guide. Learn about Main

With regards to multiple gateways: In a topology like | just described, you would typically have two
distribution switches that provides

All Access layer switches connect to a pair of Distribution layer switches. In this scenario, each building is a
switch

This guide will show you how to wire multiple switches, some basic safety precautions to

Electrical equipment such as isolation switches, circuit breakers, and leakage protectors are installed in the
box,

3 switches in one box Understanding the 3 Switches In One Box Configuration A 3 switches in one box
configuration,

With devices like DB circuit breakers, variable frequency drives (VFD), and automatic transfer switches
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This architecture uses the main distribution box as the primary hub, with severa sub-distribution boxes at
lower levels, forming atree

Follow key principles: no cross-level wiring, one machine-one switch, <=30m box spacing, dry/ventilated
installation for safe distribution.

How to Wire Multiple Light Switches + Diagrams With conventional light switch wiring using NM cable, a
NM cable suppliesline

A typical electrical distribution box will include a bus bar, fuse links, switches, bypass equipment, and
residual current detector

The distribution layer is the second layer of the Cisco three-layer hierarchical model. Switches connected in
thislayer

Learn how to wire 3 switches in your electrical system with step-by-step instructions and diagrams. Find out
the proper techniques

Below is a simplified internal structure diagram for a typical single-phase AC distribution box using an
incoming main

With its new Increased Safety distribution system, Legrand offers three levels of service for so-called high
criticality siteswhereitis

Web: https://bssoda.pl
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