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State Grid Relay Protection Requirements

Overview

ESB751NYPR 2025 Working File Revision GWhere referenced in tariffs by the National
Grid companies, this original edition is synonymous with the designation.

Key Takeaways

State Grid relay protection standards are primarily based on IEC 60255 functional
standards, IEC coordination principles, and IEEE guidelines, ensuring reliable,
selective, and interoperable protection of power systems.

Overview of Relay Protection Standards

Relay protection standards define the functional requirements, testing procedures,
and coordination practices for protective relays in electrical power systems. These
standards ensure that relays operate accurately, reliably, and selectively to isolate
faults while maintaining system stability and minimizing service interruptions. Key
International StandardslEC 60255 SeriesThe IEC 60255-1xx series specifies functional
requirements for measuring relays and protection equipment used in transmission
and distribution systems.

It covers analog and digital inputs, binary outputs, and protection functions such as
overcurrent, earth fault, frequency, and ROCOF (Rate of Change of Frequency)
protection. The standards define minimum performance criteria, testing
methodologies, and evaluation formats to ensure interoperability and reliability
across devices from different manufacturers.
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C Coordination StandardsIlEC 60255 and IEC 60947 provide guidelines for relay
coordination, including time-current curves, selectivity criteria, and grading margins.
Proper coordination ensures selective tripping, where only the faulted section is
disconnected, preventing unnecessary outages and maintaining system stability. In
radial or meshed networks, downstream relays often use very inverse curves, while
upstream relays use standard inverse settings to achieve smooth time discrimination.

IEE
E StandardslEEE standards such as C37. 91, C37. 95, C37.

96, C37. 101, and C37. 102 provide guidance for protective relay applications to
transformers, generators, motors, and industrial systems.

These standards address relay selection, coordination, setting, and testing, including
modern multifunctional numerical relays and smart grid applications.

Modern Considerations

Smart Grids and Distributed Generation: High penetration of renewable energy and
inverter-based resources introduces low-inertia conditions, reduced fault currents,
and complex transient behaviors, requiring adaptive and intelligent protection
schemes. Digital and Numerical Relays: Standards now incorporate digital inputs, IEC
61850 GOOSE messaging, and sampled values, enabling faster and more coordinated
protection in modern grids. Testing and Evaluation: Functional standards specify
performance tests for accuracy, response time, and reliability, ensuring that relays
meet operational requirements under both normal and fault conditions.

Practical Implications

Utilities and engineers must apply IEC and IEEE standards when selecting, setting,
and coordinating relays to ensure system reliability, safety, and interoperability.
Proper adherence to these standards reduces the risk of misoperation, cascading
outages, and equipment damage, especially in complex networks with distributed
energy resources. Knowledge of standards is essential not only for manufacturers but
also for relay users, system operators, and protection engineers, ensuring that
improvements in protection are sustained over time.

In summary, State Grid relay protection standards integrate IEC functional and
coordination requirements with IEEE guidelines, addressing both traditional and
modern power system challenges. They provide a framework for reliable, selective,
and interoperable protection, essential for maintaining grid stability and
accommodating the evolving energy landscape.
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Article Content
ESB751NYPR 2025 Working File Revision G

Where referenced in tariffs by the National Grid companies, this original edition is
synonymous with the designations as “ESB 751NYPR Book” or “NY Protection
Requirements Book” and meets the same

Societal and technology trend report

Next, this framework is applied to two representative line-protection schemes - line
distance protection and line differential protection - for quantitative evaluation under
PEDG conditions.

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

Specifications Electrical for Installations 2024

PREFACE ESB 756-2024 references all requirements for parallel generation connected
to National Grid facilities located in transmission jurisdictions in Upstate New York,
Massachusetts, New Hampshire,

Primary Protection Relays | ABB

ABB''s Relion family of protection and control relays for primary distribution offers a
wide range of products for protection, control, measurement and supervision of
power distribution systems for IEC

National Grid Design Handbook dhO1 | PDF | Relay

It covers various aspects of relay equipment, protection schemes, testing and
commissioning. The guidance aims to clarify National Grid requirements and deliver a
common

Protecting the Core: Securing Protection Relays in Modern Substations

At the core of a modern substation lies the protection relay: an intelligent electronic
device (IED) that plays a critical role in maintaining the stability of the power grid by
continuously...

Protective Relaying Philosophy and Design Guidelines

Per NERC Transmission Planning Standards, transmission protection systems should
provide redundancy such that no single protection system component failure would
prevent the
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Protecting the Core: Securing Protection Relays in Modern Substations

Introduction — Why Securing Protection Relays Matters More Than Ever Substations
are critical nexus points in the power grid, transforming high-voltage electricity to
ensure its safe and

AS/NZS 4777.1:2025: Impact of New Rules on Grid

Stricter Compliance Requirements New compliance tests for relay performance are
introduced in the revised standard. Reaching these milestones is important for

Primary Protection Relays | ABB

The main purpose of a protection and control relay is to recognize any abnormal
power system condition(s), or abnormally operating system component(s). ABB''s
Relion family of protection and

Integration and Coordination Strategy of Relay Protection System in ...

However, existing relay protection systems face many problems when facing complex
power grid environments. Traditional protection equipment configuration and
communication

CHAPTER-3

Multi function protective relays may be cost effective for generator and line
protection when many individual relays are required. When multifunctional relays are
selected limited back up conventional

Relay protection for power-electronics-dominated power grids:

However, this transformation introduces significant challenges to grid stability,
especially for relay protection technologies. Traditional relay protection often falls
ineffective in power-electronics

Basic Theories of Power System Relay Protection

The basic task of relay protection is to identify the fault and quickly clear it, and to
ensure that the non-faulty part can continue in normal operation. Relay protection
with good performance

New development in relay protection for smart grid

This series of papers report on relay protection strategies that satisfy the demands of
a strong smart grid. These strategies include ultra-high-speed transient-based fault
discrimination, new

Protective Relaying Principles and Applications
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Protective Relaying Principles and Applications The article provides an overview of
protective relaying principles and their applications for high-voltage power system
components. It covers the protection

IV Ensuring Electricity System Reliability, Security, and Resilience

Ensuring Reliability, Security, and Resilience: Summary of Key Findings The reliability
of the electric system underpins virtually every sector of the modern U.S. economy.
Reliability of the grid is a
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Contact Us

Continue your research online:
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