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Principle of Intelligent Digital Switch in
Distribution Box

Overview
Smart Switchgear The key aspect in realizing an intelligent distribution system is to
have smart switchgears that can be easily monitored and managed from.

Key Takeaways
An intelligent digital switch in a distribution box monitors, controls, and protects
electrical circuits in real-time using sensors, microcontrollers, and communication
with a central processing unit.

Core Principle

The intelligent digital switch operates by continuously monitoring electrical
parameters such as current, voltage, and phase balance. It integrates sensors (e.g.,
current sensors like ACS712) and microcontrollers to detect abnormal conditions such
as overloads, short circuits, undervoltage, overvoltage, or earth leakage. When a
threshold is exceeded, the switch automatically activates a relay or circuit breaker to
disconnect the affected circuit, preventing damage to equipment and ensuring
safety.

Key Components

Main and Branch Intelligent Circuit Breakers: These breakers are capable of digital
communication and can independently report status and fault conditions to a central
processing unit (CPU). Central Processing Unit (CPU): The CPU collects data from all
connected switches, analyzes electrical parameters, and coordinates protective
actions or alerts.
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PC

B Circuit Board with Parallel Wires: Provides a structured connection for power and
data lines, enabling communication between devices and the CPU. Sensors: Current
and voltage sensors continuously measure electrical parameters, while earth leakage
sensors detect imbalances between phase and neutral currents. Communication
Interfaces: Intelligent switches often comply with standards like IEC61850, allowing
integration into automated distribution networks for remote monitoring and control.

Operational MechanismReal-Time Monitoring: Sensors feed analog or digital signals
to microcontrollers, which compare values against preset thresholds. Automatic
Protection: When abnormal conditions are detected, the switch trips the circuit
breaker or relay to isolate the fault. Data Feedback: Each switch communicates
operational data to the CPU, enabling centralized monitoring, predictive
maintenance, and network optimization.

Modular Design: Each switch or breaker is an independent unit, allowing easy
extension, replacement, or integration into traditional switchgear without major
modifications.

Benefits

Enhanced Safety: Reduces risk of electrical hazards such as overloads, short circuits,
and electric shocks. Operational Efficiency: Real-time monitoring and automated
control minimize downtime and optimize energy usage. Scalability and Integration:
Can be integrated into smart grids or automated distribution networks, supporting
future upgrades and remote management.

Data-

Driven Maintenance: Continuous feedback allows predictive maintenance, reducing
equipment failure and human error. In summary, the intelligent digital switch in a
distribution box combines sensing, processing, and communication to provide
automated protection, real-time monitoring, and efficient management of electrical
circuits, forming a critical component of modern smart electrical distribution systems.
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Article Content

Smart Switchgear

The key aspect in realizing an intelligent distribution system is to have smart
switchgears that can be easily monitored and managed from remote in order to
answer market demand for

Integrated Research on Power Distribution Intelligent Switching

The appearance of intelligent switching equipment weakens the boundary between
first-time equipment and secondary equipment, strengthens the terminal assembly of
switching equipment with first-time

Smart switchgear | Solutions | ABB

The key aspect in realizing an intelligent distribution system is to have smart
switchgears that can be easily monitored and managed from remote in order to
answer market demand for reliability and

The Intelligent Evolution of Load Switches: Enabling Smart Distribution ...

Based on the forefront of the digital revolution, this solution transforms traditional
switches into the nerve endings and agile actuators of the smart distribution grid.

Application of DC switch in intelligent distribution network

Aiming at several typical application scenarios, this paper solves the fatal problem of
traditional distribution network by optimizing the configuration of DC switchgear,
which opens up a

Research on Key Technologies of Intelligent Control Switches in ...

In response to the above problems, this article proposes an intelligent control switch
closing and opening strategy to reduce the impact on the equipment during the
reactive power

Smart Panels

They are adapted to a large range of power: from final distribution, up to the main
distribution board. They offer large possibilities of visualization, from local, up to
cloud based

Key Technical Approaches for Intelligent Distribution Systems

Intelligent control: Use intelligent terminals and controllers to implement automated
control and regulation of the distribution system, achieving dynamic load balancing,
voltage
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Distribution Network Automation Technology based on Low-voltage ...

The design principles and performance of low- voltage distribution switches are
explained in the design of the system, so as to analyze the importance and feasibility
of distribution network automation

The Principle of Intelligent Switch Composition and Algorithm of the ...

The power grid is the system responsible for the transmission and distribution of
electric energy. Therefore, in the context of energy saving and emission reduction,
there are higher

Intelligent Power Distribution Box Solution

Intelligent power distribution box is composed of traditional leakage protector, air
switch, AC contactor and KC868-H8. Compared with the traditional power distribution
box, it is safer to cut off the strong

Application of DC switch in intelligent distribution network

In the intelligent upgrade of traditional AC distribution network, the application of DC
switch and power electronic technology will play an important role in promoting. High
design and

Application of DC switch in intelligent distribution network

The more and more obvious "multi-source" characteristics of the distribution network
make the traditional distribution network development model no longer suitable for
the development needs

IED (Intelligent Electronic Device) advanced functions that make

Intelligent electronic devices (IEDs) have been deployed extensively in power
automation systems recently, and the shift from RTUs to IEDs is evident due to the
integration and

Understanding Smart Grid in Smart Switchgear

While the principles of switchgear remain fundamentally the same, the technology is
evolving as well as the way to optimise it for the smart grid. Basic characteristics of
smart grid

Smart Switchgear for building and infrastructure

How to create a Smart Switchgear ready for intelligent distribution and cloud
connection As one of the highest growing segments, commercial buildings require a
very high level of energy efficiency and

The Intelligent Evolution of Load Switches: Enabling
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Based on the forefront of the digital revolution, this solution transforms traditional
switches into the nerve endings and agile actuators of the smart distribution grid.

Application of Intelligent High Voltage Switchgear

The distribution network has changed from the traditional distribution mode to the
intelligent digital distribution network. The intelligent high-voltage switchgear plays a
vital role in the
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