
BULK POWER SYSTEM RELIABILITY
ASSESSMENT

Why is reliability important in a bulk power system?

Maintaining reliability of the bulk power system,which supplies and transmits electricity,is a critical priority for

electric grid planners,operators,and regulators. As we move toward a cleaner electricity system with more

technologies like wind,solar,and battery storage,the way in which we plan for and achieve reliability will

change.

What are the components of bulk power system reliability?

Reliability is often measured and evaluated separately on the distribution network and the

transmission/generation network. Components of bulk power system reliability include three elements that we

refer to in this document as the "three R's": resource adequacy,operational reliability,and resilience(Geocaris

2022). Figure 1.

What is the energy reliability assessment task force problem?

Energy Reliability Assessment Task Force Problem Statement: oUnassured fuel suppliescan result in

insufficient amounts of energy on the system to serve electrical demand and ensure the reliable operation of

the bulk power system due to: variable renewable energy resources fuel location volatility in forecasted load

What is a bulk power system (BPS)?

1 The term bulk power system (BPS) is defined in Section 215 of the Federal Power Act to encompass the

facilities, control systems, and electric energy needed to operate an interconnected electric energy

transmission network and maintain transmission system reliability, excluding facilities used to locally

distribute electricity.

Can variable energy resources be integrated into a bulk power system?

Integrating large quantities of variable energy resources (VERs) (predominantly wind and photovoltaic (PV)

solar) into the North American bulk power system (BPS) requires significant changes to electricity system

planning and operations to ensure continued reliability of the grid.

Does IEEE Std 1547-2018 cover bulk power system reliability?

While this guideline  does not cover every clause of IEEE Std 1547-2018, it does address benefits of the 
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standard related to bulk power system reliability. NERC encourages collaboration at the state-level and

regional-level to engage all  necessary stakeholders.

9th International Conference on Probabilistic

Methods Applied to Power Systems KTH,

Stockholm, Sweden ??? June 11-15, 2006 1 Monte

Carlo Simulation and Contingency Enumeration in

Bulk Power Systems Reliability Assessment Andrea

M. Rei, Marcus Th. Schilling, Fellow, IEEE, and

Albert C. G. Melo, Member, IEEE Abstract??? In

reliability assessment of bulk power ???

This paper introduces an open-source tool capable

of performing the Composite System Reliability

evaluation developed in the high-level, dynamic

Julia??? programming language. Employing Monte

Carlo Simulation and parallel computing, the tool

evaluates probabilistic adequacy indices for

combined generation and transmission systems,

focusing on both ???

This paper proposes a comprehensive approach for

bulk power system reliability assessment.

Specifically, a framework of security-constrained

adequacy evaluation (SCAE) based on analytical

techniques is developed to assess the ability of a

bulk power system to supply electric load while

satisfying security constraints. This approach

encompasses three main steps: (a) critical ???
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For the quick and accurate calculation of bulk power

system risk indices after component reliability

parameters have been changed, this paper

presented the analytical expressions of several risk 

9th International Conference on Probabilistic

Methods Applied to Power Systems KTH,

Stockholm, Sweden ??? June 11-15, 2006 1 Monte

Carlo Simulation and Contingency Enumeration in

Bulk Power Systems Reliability Assessment Andrea

M. Rei, Marcus Th. Schilling, Fellow, IEEE, and

Albert C. G. Melo, Member, IEEE Abstract??? In

reliability assessment of bulk power ???

This reliability assessment is being conducted

pursuant to sections 804 and 808.3 of NERC's

Rules of Procedure (RP) to evaluate the O risks to

reliability that can exist when remote access is

permitted to facilities or systems that are used to

manage the United States bulk power system

(BPS), especially if the
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DRAFT Joint NERC-CAISO Special Reliability

Assessment:Maintaining Bulk Power System

Reliability While Integrating Variable Energy

Resources to Meet Renewable Portfolio Standards

Interconnection Requirements for Variable

Generation, NERC, September 2012 Potential Bulk

System Reliability Impacts of Distributed Resources

The proposed method can effectively alleviate

"calculation catastrophe" and provide an advanced

technique to promote the engineering application of

bulk power systems reliability assessment.

Furthermore, using the sensitivity formulas we can

effectually identify system "bottlenecks" and get

important guide information for power system 

Bulk power system reliability assessment refe rs to

the process of estimating the ability . of the system

to simultaneously (a) generate and (b) move energy

to load supply points [4].
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reliability of the Bulk Electric System (BES).

Reliability guidelines establish a voluntary code of

practice on a particular topic for consideration and

use by BES users, owners, and operators.  In

November 2017, NERC published the Special

Reliability Assessment: Potential Bulk Power

System Impacts Due to

The guideline, Bulk Power System Reliability

Perspectives on the Adoption of Institute of

Electrical and Electronics Engineers Standard

1547-2018 (IEEE Std 1547-2018), aims to provide

high-level guidance and bulk power system

reliability perspectives that should be considered

during the adoption and implementation of IEEE Std

1547-2018.

Special Reliability Assessment: Potential Bulk

Power System Impacts Due to Severe Disruptions

on the Natural Gas System November 2017  whose

mission is to assure the reliability and security of the

bulk power system (BPS) in North America. NERC

develops and enforces Reliability Standards;

annually assesses seasonal and long???term 
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This guideline provides a bulk power system

perspective that should be considered during the

adoption and implementation of IEEE Std

1547-2018. While this guideline does not cover ???

An Assessment of 2020 Bulk Power System

Performance August 2021 .  Reliability Assessment,

which is expected to be published in December

2021, will also assess any longer-term reliability

issues that need to be considered in future

operations and planning of the BPS. 

Traditional reliability analyses have focused only on

the power portion of the grid. 29 Consequently,

traditional hierarchical levels (Figure 5) do not

readily incorporate virtual power plants, DR

aggregators, and other distribution-level (HL III)

applications that can impact bulk system reliability

(HL I and HL II) and whose operations are 

(C) 2025 Solar Energy Resources 7 / 12 Web: https://www.gebroedersducaat.nl



BULK POWER SYSTEM
RELIABILITY ASSESSMENT

This paper describes a methodology to evaluate the

reliability of bulk power systems. The method

encompasses the systematic enumeration of

contingencies and the evaluation of their effects on

the system over a range of system load levels.

Contingencies and electric load states are described

with Markov models. Reliability indices are

computed using ???

The bulk-power system is the backbone of our

Nation's energy infrastructure.  Worldwide Threat

Assessment1 and the 2020-2022 National

Counterintelligence Strategy2 describe in detail the

threat our foreign adversaries pose to our critical

infrastructure and the  also working closely with the

North American Electric Reliability 

This paper proposes a comprehensive approach for

bulk power system reliability assessment.

Specifically, a framework of security-constrained

adequacy evaluation (SCAE) based on analytical

techniques is developed to assess the ability of a

bulk power system to supply electric load while

satisfying security constraints. This approach

encompasses three main steps: (a) critical ???
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Annual 10-year assessment of future bulk power

system reliability in North America Since 1970 ???

2nd as the Electric Reliability Organization Report

identifies long-term reliability issues and makes

recommendations to address them before problems

occur Does not recommend or require specific

resources or

Bulk power system reliability assessment is an

important procedure at both power system planning

and operating stages to assure reliable and

acceptable electricity service to customers.

The bulk power system reliability assessment can

be used to assess the past performance of the

transmission system as well as predict the future

performance of the generation and transmission

systems. The assessment also provides information

on unreliability cost indices which can be used to

evaluate the reliability worth. This evaluation is 
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Abstract: While it is pointed out that probabilistic

methods for the reliability assessment of composite

generation and bulk transmission in electric power

systems are still under development, an overview is

given of the purposes and uses of power systems

reliability studies. Probabilistic indices and reliability

criteria are discussed. The features of a

comprehensive ???

As discussed in an NREL fact sheet about current

grid reliability (NREL 2023a), these metrics largely

reflect the impact of distribution systems, but do

capture loss of supply. More detailed ???

Technical Assessment of 2022 Bulk Power System

Performance  Reliability Assessment (LTRA),

voluntary reporting into The Event Analysis

Management System (TEAMS), the Electricity

Information Sharing and Analysis Center (E-ISAC),

and the Institute of Electrical and Electronics

Engineers (IEEE) Distribution Reliability Working

Group. 
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State of Reliability June 2024. Technical

Assessment of . 2023 Bulk Power System .

Performance . 2024 SOR Infographic . 2024 SOR

Overview.  Entities, is a highly reliable and secure

North American bulk power system (BPS). Our

mission is to assure the effective

The reliability assessment at hierarchical level II

(HL-II) combines both the generation and

transmission in evaluation of the integrated ability of

the composite power system to deliver energy to the

bulk supply points. This analysis is generally termed

as composite power system reliability assessment

or bulk power system reliability assessment.

Assessment of Power System Reliability has been

written in straightforward language that continues

into the mathematical representation of the

methods. Power engineers and developers will

appreciate the emphasis on practical usage, while

researchers and advanced students will benefit from

the simple examples that can facilitate their 
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In reliability assessment of bulk power systems, two

methods have been largely studied and used:

contingency enumeration and non-sequential Monte

Carlo simulation. Both have their wellknown

advantages and drawbacks. Contingency

enumeration is conceptually simple and usually

requires low computational effort. Conversely,

Monte Carlo simulation is computationally harder,

but ???
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