
An In-Depth Analysis of ERPS (G.8032) Redundant Ring Network Technology

In the production sites of Industry 4.0, zero network downtime is the core

requirement for all control systems. When an optical fiber on-site is accidentally cut or

a switch node loses power, can the network recover in the blink of an eye?

Ethernet Ring Protection Switching (ERPS) technology is the critical foundation for

achieving "self-healing" in industrial communications.

I. What is ERPS?

ERPS is a standard protocol defined as G.8032 by the International

Telecommunication Union (ITU-T). It is exclusively designed for Ethernet ring

topologies: it prevents broadcast storms by blocking a specific path in the ring

network, and instantly unlocks the backup path to restore communication when a link

failure occurs.

Recovery Speed: Industrial-grade standards require a switching time of < 50ms (an

imperceptible instant to the human eye).

Standardization: Compared with proprietary ring network protocols of various

manufacturers, ERPS features excellent cross-brand compatibility, facilitating users

to build diversified networks.

II. Working Principle: How Does It Achieve "Self-Healing"?

The operating logic of ERPS can be vividly compared to a backup gate on a ring road:

1. Ideal State (Storm Prevention): In a ring network, the protocol designates a specific

link as the Ring Protection Link (RPL). This link remains "blocked" during normal

operation to prevent network paralysis caused by infinite data looping in the ring.



2. Fault Moment (Instant Sensing): When a fiber break or equipment failure occurs

anywhere on the ring network, adjacent switches immediately send an alarm signal

(R-APS).

3. Self-Healing Recovery (Gate Unlocking): After receiving the alarm, the core node

instantly forces the release of the previously blocked RPL backup link. At this point,

the data flow bypasses the fault point and reconnects from the other side—the entire

process is completed within 50 milliseconds.

III. Why ERPS is a Must for Industrial Scenarios?

Compared with the traditional Rapid Spanning Tree Protocol (RSTP), ERPS has three

overwhelming advantages in industrial environments:

1. More Deterministic Convergence Time: RSTP's recovery time increases with the

expansion of network scale, often taking several seconds; ERPS, however, strictly

controls the time within 50ms to ensure uninterrupted PLC control commands.

2. More Flexible Topology: It supports complex topologies such as single rings,

intersecting rings and tangent rings, adapting to various harsh wiring environments

like long roadways in smart mines and long chains in wind farms.

3. Low Resource Occupancy: ERPS protocol packets are streamlined, resulting in

extremely low CPU consumption of switches, which ensures the stability of industrial

equipment under high load.

IV. Typical Application Scenarios

1. Rail Transit: PIS and Monitoring Systems



In metro tunnels, switches form a 10G ring network through ERPS. Even if the

interzone optical cable is damaged, the real-time monitoring and Passenger

Information System (PIS) at the platform will not experience instantaneous

disconnection, ensuring driving safety.

2. Smart Energy: Wind Power and Photovoltaics

Wind turbines are distributed scattered and over long distances. ERPS-based

networking can connect dozens of wind turbines in a ring, which not only saves the

cost of optical cable wiring but also provides high reliability with bidirectional backup.

3. Smart Manufacturing: Flexible Production Lines

In highly automated workshops, ERPS ensures uninterrupted communication between

AGV robots, robotic arms and the control center, avoiding production downtime losses

caused by single network point failures.

V. Conclusion

ERPS (G.8032) is more than just a protocol—it is synonymous with high availability of

industrial networks. As a leading provider of industrial communication solutions, our

full range of managed switches deeply support the ERPS protocol, helping customers

build an uninterrupted digital and intelligent foundation.
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