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220kV Relay Protection Design Scheme

Overview
220kV Line Protection Panel Design | PDF | Relay | Switch 220kV Protection Scheme -
Free download as PDF File (.pdf), Text File (.txt) or view presentation.

Key Takeaways
A 220 kV transmission line relay protection scheme typically uses distance relays
with three zones (Z1, Z2, Z3), coordinated backup protection, and fault simulation to
ensure fast, selective, and reliable fault clearance.

Key Principles of Relay Protection

Distance protection is the most widely used primary protection for high-voltage lines
because it operates based on the measured impedance between the relay and the
fault, rather than fault current magnitude, allowing selective tripping along the line
length. The scheme usually includes: Zone-1 (Z1): Covers 80–90% of the protected
line for instantaneous tripping. Zone-2 (Z2): Extends beyond Z1 to cover part of the
adjacent line with a time delay to coordinate with remote relays.

Zone-3 (Z3): Provides backup protection for the remaining line section and adjacent
lines with a longer delay.

Relay Coordination and Backup

Backup protection ensures system stability in case the primary relay fails. For 220 kV
lines: Primary protection: Distance relay at each bus (or a combination of distance
and differential relays) detects faults within its zones. Backup protection: Overcurrent
or earth fault relays operate with a delay (0.
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1–1. 0 seconds) depending on fault location and current magnitude. Communication-
assisted schemes: For long or meshed lines, line differential protection or
communication links may be used to ensure complete coverage.

Fault Analysis and Zone Setting

Designing the relay requires: Network modeling: Include line length, voltage,
transformer ratings, and fault contributions from generators. Impedance calculation:
Compute positive and zero-sequence impedances for three-phase, phase-to-phase,
and phase-to-ground faults. Zone reach derivation: Adjust Zone-2 reach for remote
infeed currents and fault resistance to prevent overreach or underreach.

Timing coordination: Set Z2 and Z3 delays to coordinate with downstream relays and
ensure selective tripping. Example: For a 150 km 220 kV line, Z1 may cover 120 km
(instantaneous), Z2 may extend to 180 km with infeed correction (1-second delay),
and Z3 may cover the remaining section with a 2-second delay.

Simulation and Online Monitoring

Modern relay design often includes simulation and action deduction systems:
Simulate different fault types (phase-to-phase, phase-to-ground) to verify relay
response. Online monitoring systems can predict incorrect relay actions, check
setting correctness, and provide early warnings using real-time data and dynamic
Markov chains. MATLAB/Simulink or similar platforms can model the line, relays, and
fault scenarios to optimize settings before field implementation.

Practical Considerations

Ground compensation: Adjust for zero-sequence currents during earth faults. Remote
infeed: Consider contributions from interconnected lines to avoid relay misoperation.
Redundancy: Duplicate primary protection for critical lines to maintain N-1 reliability.

Compliance: Follow IEC 61850 standards for communication and protection
interoperability.

Summary

A robust 220 kV relay protection scheme integrates: Distance relays with Z1, Z2, Z3
settings. Backup overcurrent or earth fault relays. Fault simulation and online
monitoring for predictive maintenance.

Coordination with adjacent lines and substations to ensure fast, selective, and
reliable fault clearance. This approach ensures system stability, minimizes outage
duration, and protects equipment in high-voltage transmission networks.
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Article Content

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. 200kV protection scheme SLD under Alstom T&D for India
project.

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, legends, schematics, equipment
schedules and wire schedules for the

Line protection calculations and setting guidelines for relays ...

The paper presents gained knowledge on customer specification of technical
requirements for the integrated protection & control system of 220 kV

MODEL SETTING CALCULATIONS FOR TYPICAL IEDs LINE

In addition to setting criteria guide lines prepared by Subcommittee on
relay/protection under Task Force for Power System Analysis under Contingencies for
220kV, 400kV and 765kV transmission lines, the

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 adopts a mode to combine the normal primary
equipments with IED

Numerical Relay Based 220 kV Transmission Line Backup Distance ...

A parallel protection scheme in which both primary and backup relays work is needed
for protection purpose. For high voltage lines it is common practice to have
protection redundancy.

CONTROL AND RELAY PANEL

The Contractor has to design the Schematics for protection and Control of all
equipments including monitoring indications, visual and audible alarm, interlocking
schemes between different equipment.

KZG7_SC02_220KV LINE CRP r0 210423.pdf

This document provides schematic drawings and details for 220kV line protection
panels for the Damodar Valley Corporation project to establish 220kV infrastructure
at MTPS and RTPS
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Engineering Design

AIT can provide complete design your protection scheme, whether you are looking for
a single line-terminal upgrade, or complete primary and backup protection for a new
installation.

Practical experience on 220 kV substation protection

Integrated protection and control system The paper presents some gained knowledge
on customer specification of technical requirements for the

220 kV Control & Relay Panel Specifications

The document discusses requirements for 220kV control and relay panels for
substations. It specifies five categories of "simplex" design panels required: 1) for
220kV transmission lines, 2) for 220kV

POWER SYSTEM PROTECTION & CONTROL PANELS GUIDE

PROTECTION AND CONTROL DESIGN SOLUTIONS Design of protection schemes and
systems appropriate to the application. Selection of high quality equipment Relays,
Annunciators, Test blocks

Busbar Protection in 220kV Substation | PDF | Electrical Substation | Relay

Finally, it describes the busbar protection scheme implemented at the 220kV
Renigunta substation, including the CT arrangement, protection panels, relay
settings, and test results of the differential and

A Design of 220 kV Line Protection Action Deduction System Based

1 Introduction With the rapid development of the third industrial revolution centered
on information technology, the intelligence of line relay protection devices is
constantly improving and its operating

Protection schemes and substation design diagrams | Protection of ...

This chapter considers the combination of relays required to protect various items of
power system equipment, plus a brief reference to the diagrams that are part of
substation design work. A

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 accommodating all relays and aux.
relays for protection of respective

CHAPTER-3
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DESIGN CONSIDERATION Protection system adopted for securing protection and the
protection scheme i.e. the coordinated arrangement of relays and accessories is
discussed for the following

Relay Protection in HV/MV Substations: Calculations, Settings ...

Introduction Relay protection is essential to ensure the stability, reliability, and safety
of electrical power systems. In HV (High Voltage) and MV (Medium Voltage)
substations, relay
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