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Key Takeaways

A 220 kV relay protection design scheme integrates primary and backup protection
using numerical relays, coordinated distance and differential protection, and
substation-specific layouts to ensure system stability and equipment safety.Key
Components of the Design

1. Protection Philosophy and Network Analysis The design begins with a single line
diagram (SLD) of the transmission system, showing the 220 kV line, adjacent
substations, transformers, and generators. Fault contributions from each element are
calculated for three-phase faults at both ends of the line. Positive and zero-sequence
impedances of the line and source fault impedances at substations are determined.
Maximum expected load in both directions is obtained from load flow analysis to
ensure relay settings accommodate all operating conditions . 2. Relay Selection and
Functions Modern 220 kV systems use numerical relays (IEDs), which provide multiple
protection functions including:

* Distance protection for line faults

* Directional earth-fault protection

* Differential protection for transformers and busbars
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* Power swing blocking and tele-protection for system stability . Relays must be
configured to disable unused functions to prevent mal-operations, and all active
functions should have clearly documented settings . 3. Substation Layout
Considerations Protection schemes depend on the substation configuration:

* Single bus-bar: simpler protection, fewer breakers
* Double bus-bar: allows flexibility and redundancy

* One-and-a-half breaker scheme: provides high reliability for critical lines . Each
bay's protection and control functions are defined in block diagrams, ensuring clarity
for commissioning and maintenance. 4. Setting Calculations Relay settings are
calculated based on:

* Line impedance and length
* Fault current levels at both ends
* Load conditions and contingency scenarios

* Coordination with upstream and downstream protection devices Numerical relays
are parameterized using software tools like DIGSI for Siemens relays, and tested with
instrumentation test sets to verify correct operation . 5. Backup Protection and
Coordination Backup protection ensures faults not cleared by primary relays are
isolated. This includes:

» Time-delayed distance protection
* Overcurrent or directional backup relays

» Coordination with neighboring substations to prevent cascading outages . 6. Control
and Monitoring Integration Relay panels are integrated with control and monitoring
systems, providing:

* Visual and audible alarms
* Interlocking schemes between breakers and switches

* Remote monitoring and tele-protection for fast fault clearance .
Implementation Steps
* Collect network data and prepare SLD.

* Determine line and source impedances, fault currents, and load flows.
* Select appropriate numerical relays and define active functions.
* Calculate relay settings and verify coordination.

* Configure relay panels and integrate with control systems.
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* Test and commission using simulation and field testing tools. This structured
approach ensures reliable protection, minimal downtime, and safe operation of 220
kV transmission lines and substations.
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This paper introduces the design scheme of 220kV substation relay protection for
application of IEC 61850, which

A Design of 220 kV Line Protection Action Deduction System Based

Based on the numerical simulation, this paper proposes an action deduction system
which can comprehensively consider the

Practical experience on 220 kV substation protection

The paper presents gained knowledge on customer specification of technical
requirements

CONTROL AND RELAY PANEL

The Contractor has to design the Schematics for protection and Control of all
equipments including monitoring indications, visual and

220kv Control Relay Panel

These schemes shall be in the form of Numerical relays / One Distance Relay and One
differential Relay having built in back up
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ions monitoring and action deduction of 220 kV line relay protection device.
According to the relevant message specification of

Relay protection of the main grid and customer connections

The 110 and 220 kV lines of the main grid are protected by means of two primary
protection schemes (two distance relays or a
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Examples from practical experience in the two substations are included together with
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This paper presents a design scheme for simulation test system based on smart
substation local protection device, and

CONTROL & RELAY PANEL

The control and relay board panel for 220KV system and 132KV system shall also be
duplex type for accommodating all relays and

Anforderungen an Netzschutz
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Introduction Relay protection is essential to ensure the stability, reliability, and safety
of electrical power systems. In
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1 Introduction With the rapid development of the third industrial revolution centered
on information technology, the intelligence of line

CONTROL AND RELAY PANEL

The control and relay board panel for 220KV system and 132KV system shall be
duplex/ simplex type (as per the Project LOA) for

220 kV Control & Relay Panel Specifications

The document discusses requirements for 220kV control and relay panels for
substations. It specifies five categories of "simplex"

SCHEMATIC REPRESENTATION OF POWER SYSTEM

Working Group Assignment Report on common practices in the representation of
protection and control relaying. The

CONTROL AND RELAY PANEL

b) The control and relay board panel for 220KV system and 132KV system shall be
duplex/simplex type (as per the Project LOA) for

CONTROL AND RELAY PANEL

The control and relay board panel for 220KV system and 132KV system shall be
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The document discusses requirements for 220kV control and relay panels for
substations. It specifies five categories of "simplex"

SCHEMATIC REPRESENTATION OF POWER SYSTEM

Working Group Assignment Report on common practices in the representation of
protection and control relaying. The

CONTROL AND RELAY PANEL

b) The control and relay board panel for 220KV system and 132KV system shall be
duplex/simplex type (as per the Project LOA) for
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Transformer Protection Application Guide This guide focuses primarily on application
of protective relays for the protection of power
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Previous chapters have detailed the make-up and operating characteristics of various
types of protection relays. This

MODEL SETTING CALCULATIONS FOR TYPICAL IEDs LINE

SUBSTATIONS INTRODUCTION In addition to setting criteria guide lines prepared by
Subcommittee on relay/protection under Task
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Verify by simulation that the relays operate as expected. Model malfunctioning of the
protective equipment and verify operation of the

Quarterly Schedules of Rates (SoR) for Supply, ETC of materials

Quarterly Schedules of Rates (SoR) for Supply, ETC of materials for 400kV & below
projects and O&M works for Substations & Lines

Design and configuration of the protection schemes of an electrical ...

This work presents the design and configuration of protection schemes in an
electrical substation based on the IEC61850 standard

Durgapur SECTION-1 rev 00

The existing 400kV duplicate bus bar protection scheme at 400kV Durgapur
substation is RADHA (Single busbar protection scheme

Specification No. of

1.0 SCOPE 1.1 This specification applies to the design, manufacture, supply, erection
& commissioning of control and relay panel

STUDY OF 220KV SUB STATION EQUIPMENT AND ITS PROTECTION

PDF | STUDY OF 220KV SUBSTATION AND ITS PROTECTION | Find, read and cite all the
research you need on

UNIT 1 PROTECTIVE RELAYS

PROTECTIVE RELAYS PROTECTIVE RELAYING Requirement of Protective Relaying
Zones of protection, primary and backup
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The paper presents gained knowledge on customer specification of technical
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These schemes shall be in the form of Numerical relays / One Distance Relay and One
differential Relay having built in back up

A Design of 220 kV Line Protection Action Deduction System

ions monitoring and action deduction of 220 kV line relay protection device.
According to the relevant message specification of

Relay protection of the main grid and customer connections

The 110 and 220 kV lines of the main grid are protected by means of two primary
protection schemes (two distance relays or a

220kV Line Protection Panel Design | PDF | Relay | Switch

220kV Protection Scheme - Free download as PDF File (.pdf), Text File (.txt) or view
presentation slides online.

220kV Line-1 Protection Drawings | PDF | Relay | Switch

This document provides a list of drawings and equipment for 220kV LINE-1 protection
panels P2A and P2B. It includes GA drawings,

220kV-Switchyard-Digital-Twin-Protection/README.md at main

Digital-Twin 220kV Switchyard Substation Protection & SCADA System A
synthesizable Verilog HDL numerical protection relay

Relay protection design scheme of 220 kV substation for application of ...

This paper introduces the design scheme of 220kV substation relay protection for
application of IEC 61850, which

A Design of 220 kV Line Protection Action Deduction System Based

Based on the numerical simulation, this paper proposes an action deduction system
which can comprehensively consider the

Practical experience on 220 kV substation protection

The paper presents gained knowledge on customer specification of technical
requirements

CONTROL AND RELAY PANEL

© 2026 RIVO MULTITRADE OPTICAL SYSTEMS - All rights reserved



Page 10/10

The Contractor has to design the Schematics for protection and Control of all
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