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Jiaotong University Relay Protection
Scheme

Overview
ZhiGuo HAO | Professor | Xi'an Jiaotong University, To detect and isolate different
component faults in DC microgrids, this paper introduces a comprehensiv.

Key Takeaways
Relay protection schemes at Jiaotong University focus on fault detection, power
system stability, and rapid response in AC/DC transmission and distribution networks.

Overview

Relay protection schemes are critical for ensuring the safe and stable operation of
power systems, including railway systems and large-scale AC/DC grids. At Beijing
Jiaotong University (BJTU), research emphasizes protective relaying, fault distance
measurement, and fault location in power systems, integrating advanced
communication and control technologies to enhance reliability and response speed
(He, IEEE Xplore).

Key Features
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Fault Detection and Isolation: The schemes are designed to quickly detect short-
circuit faults, transient faults, and internal defects in transmission lines or railway
power networks, isolating the affected section to prevent cascading failures.
Differential and Distance Protection: Techniques such as differential protection and
fault distance measurement are applied to identify the exact fault location and
minimize downtime. Communication Integration: Modern schemes incorporate
Ethernet, optical networks, and GPS-based synchronization to coordinate protection
devices across the network, enabling fast response and interactive system control.

DC Transmission/

Distribution Focus: At Shanghai Jiaotong University, research on VSC-based DC
systems highlights the challenges of low inertia and complex transient responses.
Protection schemes are developed to handle rapid voltage/current changes and
ensure power quality in DC grids.

Applications

Railway Systems: Relay protection schemes are applied to track sections and contact
wire systems, ensuring continuity and safety in railway electrification networks.
Hybrid AC/DC Grids and Microgrids: BJTU researchers focus on control and protection
of large-scale hybrid AC/DC grids, integrating renewable energy sources while
maintaining system stability. Fault Analysis and Power Quality: The schemes include
fault current/voltage calculation, transient fault analysis, and power quality
monitoring, which are essential for both conventional and renewable-integrated
power systems.

Research and DevelopmentBJTU and Shanghai Jiaotong University actively publish
research on relay protection algorithms, fault location methods, and DC system
protection strategies, contributing to national standards and international
conferences. Advanced studies explore interactive protection systems, capacitive
coupling effects, and end-of-line protection to enhance reliability in complex power
networks.

Conclusion

The relay protection schemes at Jiaotong University combine traditional protective
relaying principles with modern communication and control technologies, addressing
both AC and DC power systems. They are designed to rapidly detect faults, maintain
power quality, and ensure operational safety in railway networks, hybrid grids, and
renewable-integrated systems, reflecting cutting-edge research in power system
protection.
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Article Content

ZhiGuo HAO | Professor | Xi''an Jiaotong University,

To detect and isolate different component faults in DC microgrids, this paper
introduces a comprehensive protection scheme using reduced-order unknown

Power System Protection Schemes Overview

It provides notes on protection functions, relay types, coordination considerations,
and application criteria for different teleprotection schemes including PUTT, POTT,
blocking, and unblocking.

Practical handbook for relay protection engineers | EEP

In order to rapidly clear a fault in all-parallel autotransformer (AT) railway system, the
existing protection scheme trips both faulted line and healthy line. To solve this
problem, a novel unit protection scheme

Power System Protective Relays: Principles & Practices

Abstract: Protective relays and devices have been developed over 100 years ago to
provide “last line” of defense for the electrical systems. They are intended to quickly
identify a fault and isolate it so the

Power System Protection Overview | PDF | Electric Power System

The document discusses power system protection. It covers: 1) Why protection
systems are needed to maintain reliable power in the face of severe disturbances
that control systems cannot handle alone.

Lecture 4

For electromagnetic relays, this was a main design characteristic. Only the effected
parts of the power system shall be disconnected. Current is measured at several
points and compared. Faults must be

IEEE Energy Conversion Congress and Exposition, ECCE

A Robust Communication-Free Protection Scheme for Islanded Microgrids with Relay
Logic and Hardware-in-the-Loop Validation 2025 IEEE Energy Conversion Conference
Congress

Research on Safety Testing Technology of the Intelligent ...

The innovative application of the relay protection configuration of its wide-area
protection measurement and control system and its intelligent functions such as
hierarchical protection and self
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CHAPTER-3

There are many types of protective relays and protection schemes available. The
types of protective relays that are usually used for various elements of hydro station
are discussed in the respective

China Electrical Equipment''s “Key Technology for New Relay Protection ...

03 Innovatively proposed a new relay protection system scheme for information
interconnection between directly connected electrical substations, which significantly
improved the

Power and Electrical Engineering (ACPEE), Asia Conference on

At present, the hardware configuration specialty of relay protection device has the
following shortcomings: large amount of hardware configuration information, lack of
professional

The Role of Protection Relays in Power Systems and an

Protective relays are critical in power systems because they serve as decision-making
devices that ensure the safe operation of power grid. They play a key role in power
system protection.

Design and Application of Dynamic Test Platform for Railway System ...

The quality of protective relays is very important to the safe and efficient operation of
electrified railway. The existing static test cannot test the dynamic performance of
the protective

Modeling of Power System Protection Scheme by Distance Relay for ...

From this point of view, this work aims to design and modeling of a reliable protection
scheme introducing a new algorithm for digital distance relay in the distribution area.
This simulation

Societal and technology trend report

The crisis of traditional relay protection: A disruption of the technological paradigm
Using the high short-circuit currents and system inertia provided by synchronous
generators, traditional relay protection

Power System Protection

The protective relay on the other hand must be able to recognize an abnormal
condition in the power system and take suitable steps so that there will be least
possible disturbance to normal operation.

PROT 401: Protecting Power Systems for Engineers
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PROT 401 provides an overview of the principles and schemes for protecting power
lines, transformers, buses, generators, and motors. The course provides basic
guidelines for relay application and

Research on Safety Testing Technology of the Intelligent ...

Intelligent traction power supply system has become an important subsystem of
Beijing-Zhangjiakou Railway. The innovative application of the relay protection
configuration of its wide-area
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