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Article Overview

A relay protection scheme in a waste heat power plant ensures safe, reliable, and selective isolation of faults in

generators, transformers, and auxiliary systems while maintaining system stability.

Key Components of Protection

1. Generator Protection: Generators in waste heat power plants are protected against short circuits, overloads,

and ground faults using digital or numerical relays. Common protection functions include overcurrent,

differential (87G), over/under voltage, and loss-of-field protection. These relays detect abnormal conditions

and isolate the generator to prevent damage and maintain system stability . 2. Transformer Protection:

Transformers are protected using differential relays (87T), overcurrent relays, and Buchholz relays for

oil-filled units. Protection ensures that internal faults, overloads, or abnormal thermal conditions are quickly

cleared to prevent catastrophic failures . 3. Bus and Switchgear Protection: Busbars and switchgear are

safeguarded using bus differential relays (87B) and overcurrent relays. This ensures that only the affected

section is disconnected during faults, minimizing disruption to the rest of the plant . 4. Motor and Auxiliary

System Protection: Auxiliary motors, pumps, and fans are protected primarily by thermal overload relays,

undervoltage relays, and motor differential protection. This prevents damage due to low voltage, overload, or

phase imbalance .

Protection Coordination Principles

o Selectivity: Only the faulty section is isolated, avoiding unnecessary trips of healthy equipment .

o Speed: Relays must operate quickly to minimize fault duration and equipment stress .

o Reliability: Protection devices must function correctly under all operating conditions, including startup and

low-load scenarios .

o Sensitivity: Relays should detect minimal fault currents without reacting to normal load variations .

Relay Types and Functions

o Overcurrent Relays (50/51): Protect against excessive current.

o Differential Relays (87G, 87T, 87B): Detect internal faults in generators, transformers, and busbars.

o Distance Relays (21): Used for transmission line protection if the plant is connected to a larger grid.

o Undervoltage/Overvoltage Relays (27/59): Protect equipment from abnormal voltage conditions.

o Frequency Relays (81): Ensure generator operation within safe frequency limits.

Simulation and Setting Tools
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Simulation software such as ETAP, DIgSILENT PowerFactory, and Siemens PSS/CAPE are commonly used

to model the plant, test relay settings, and verify coordination under various fault scenarios . These tools help

optimize relay settings to prevent nuisance trips and ensure compliance with standards.

Standards and Guidelines

o IEEE C37 series: Provides guidance for generator, transformer, bus, and switchgear protection .

o NERC Technical Reference Document (TRD): Offers recommendations for power plant and transmission

system protection coordination, minimizing unnecessary trips during disturbances .

o UL and IEC standards: Define safety and performance requirements for relays and switchgear.

Implementation Considerations

o Redundancy: Critical relays often have backup protection to enhance reliability.

o Testing and Maintenance: Periodic testing ensures relays operate correctly under fault conditions.

o Integration with SCADA: Modern plants integrate relays with SCADA systems for monitoring, control, and

fault analysis. In summary, a relay protection scheme for a waste heat power plant combines generator,

transformer, bus, and auxiliary protection using digital relays, coordinated according to IEEE and NERC

standards, with simulation tools employed to optimize settings and ensure fast, selective, and reliable fault

isolation .

Describe the purpose of protective relays, their characteristics and components Identify the characteristics of

the

This paper can provide a certain reference for the design and modification of waste heat power plants for

vertical

Abstract Industrial waste heat is the energy that is generated in industrial processes which is not put into any

practical

A reduction of emissions, implying a conversion of waste heat to more noble forms of energy and a concurrent

Chan et al. (Chan et al., 2013) presented a review paper related to different approaches for generating power

from

Chen et al. (Chen et al., 2006) compared the performance of an ORC system and a carbon dioxide transcritical

power
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Modern waste heat power plant EPC projects include the following critical software systems: Design

Software:

Primary Protection Relays: These relays are the first line of defense and are installed to protect specific

equipment or sections of the

Correct protective replay configuration and setting calculation are vital to the safe and stable operation of the

For electromagnetic relays, this was a main design characteristic. Only the effected parts of the power system

shall be disconnected.

The 3-15MW waste heat power plant EPC turnkey solution is an integrated service model for industrial waste

heat

Table 1 summarizes all the protection schemes that are designed for the primary power system components

discussed above. The

This article provides a comprehensive review of optimal relay coordination (ORC) in distribution networks

(DNs) that

To guarantee the integrity of the reactor and to avoid an undue risk to the public health and safety, the plant

design incorporates a

The waste heat power generation project mainly focuses on the energy-saving benefit and environmental

protection

Protective relays and devices have been developed over 100 years ago to provide "last line" of defense for the

electrical systems.
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