
Surge protection function of distribution
box

Article Overview

A distribution box with surge protection safeguards electrical systems and connected devices by diverting

excess voltage from surges to the ground, preventing damage and downtime.

Purpose of Surge Protection in Distribution Boxes

Surge protection in a distribution box is designed to protect electrical and electronic equipment from transient

voltage spikes caused by lightning strikes, power grid fluctuations, or internal switching events such as motor

startups . These surges, if unchecked, can damage sensitive devices like computers, servers, CCTV systems,

medical equipment, and household appliances .

How Surge Protection Works

Surge Protective Devices (SPDs) installed in distribution boxes operate by monitoring voltage levels. Under

normal conditions, they allow electricity to flow uninterrupted. When a surge occurs, SPDs switch to a

low-impedance state, diverting the excess energy to the grounding system, keeping the voltage supplied to

equipment within safe limits . This rapid response prevents equipment burnout and reduces downtime.

Types of Surge Protectors in Distribution Boxes

o Type 1 SPD (Primary Protection): Installed at the main distribution board or power entry point to protect the

entire electrical system from external surges, such as lightning traveling through power lines. These devices

can handle high current impacts, often exceeding 40kA .

o Type 2 SPD (Secondary Protection): Installed within sub-distribution boards to protect downstream circuits

and equipment from internal surges caused by switching operations or motor startups. They typically handle

10-40kA current impacts .

Benefits of Surge Protection in Distribution Boxes

o Whole-system protection: Shields all circuits in the building, not just individual outlets .

o Equipment longevity: Reduces stress on devices, preventing gradual damage from repeated surges .

o Cost savings: Minimizes repair or replacement costs for sensitive electronics .

o Safety: Lowers the risk of fire and electrical hazards by controlling excessive voltage .

o Monitoring: Many SPDs include status indicators to show operational health, making maintenance easier .

Installation Considerations

For effective surge protection, SPDs must be properly installed in parallel with circuits and connected to a
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low-resistance grounding system (typically less than 1-2 ohms for sensitive facilities), . Layered protection is

recommended, with SPDs at the main distribution board, sub-distribution boards, and near sensitive loads for

maximum safety . In summary, surge protection in a distribution box acts as a first line of defense, absorbing

or redirecting excess voltage to protect the entire electrical system and connected devices, ensuring safety,

reliability, and longevity of equipment.

Medium exposure (Category B) at distribution panels Low exposure (Category A) at point-of-use equipment

Installing appropriately

When choosing a suitable surge protector, the following factors need to be considered: Voltage level: Select a

A surge protective device functions in the same way as a switch that turns off the surge voltage for a brief

time. By doing so, a sort of

What is the role of a surge protector in a Distribution Board Design? A surge protector clamps overvoltage

and diverts

Surge protection in main power distributions Incorrectly installed surge protection poses a liability risk for

planners and installers of

Find out what is a surge protective device, how it works, and the different types. Explore standards,

applications, and

A surge arrester, surge protection device (SPD) or transient voltage surge suppressor (TVSS), is used to

protect equipment in power

Learn More About Surge Protective Devices Surge protection is a critical aspect of

Surge protectors (Surge Protective Devices, SPD) installed in distribution board panels are primarily used to

protect electrical

Eaton''s Powerware surge protective devices can be fully integrated into power distribution units (PDUs), and

are designed to meet

In lightning protection, the surge protection device in distribution boxes plays a crucial role. According to the

principle of graded

The lightning protection box is a kind of lightning protection equipment, which is mainly installed in the
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power distribution room, power

Early planning of a distribution board''s layout and component selection is essential for long-term system

performance.

What is a surge protector and why is it important for your household electronics? A surge protector, also

known as a surge

2. Multiple protection: The surge protector has multiple protection functions and can simultaneously protect

against

Installing surge protectors in distribution boxes protects devices, extends equipment life, ensures safety

compliance,
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