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What is wampac & how does it work?

WAMPAC relies heavily on the security of measurements and control commands transmitted over wide-area
communication networksfor real-time operational ,protection,and control functions.

Does wampac have a security criterion?

The current "N-1" security criterion for grid operation is inadequate to address malicious cyber events;
therefore,it is important to fundamentally redesign WAMPAC and to enhance energy management system
applications to make them attack resilient.

Do wampac systems integrate with other utilities?

Within the same organization, WAMPAC systems may integratewith infrastructures owned and operated by
other utility groups,which may use different cyber security policies due to the different regulatory bodies. The
last consideration in the previous section relates to the need to enforce interoperability across components of
the WAMPAC design.

Can utilities map wampac usage scenarios to NERC impact levels?

Guidance for mapping WAMPAC usage scenarios and architectures to NERC impact levels would assist
utilities in performing this task. Utilities may purchase devices that function both as a protective relay and as a
collector of phasor measurement data.

Are wampac standards addressing cyber security issues?

Current WAMPAC related standards are addressing cyber security aspects of data management and
communication issues, but the issues associated with an attack that affects the time reference signal are not
fully explored. Penetration testing of WAMPAC solutions for cyber security vulnerabilities is currently
ad-hoc.

Does awampac policy extend beyond a single enterprise?

The cyber security WAMPAC policy may have to extend beyond a single enterprise when WAMPAC systems
are used across multiple organizations, which requires a broader stakeholder base when deciding on the use of
standards.

This paper presents a review on WAMPAC application in Transmission Grid worldwide and application of
Phasor Measurement Units (PMUs), FACTS devices and Phase Shifting Transformers in electric power
transmission networks.

To have an accurate and precise information of vital power system parameters, PMUs play a mgjor role in the

wide area monitoring, protection and control (WAMPAC) of a smart grid. The placement of phasor
measurement units (PMU) in electric transmission system hasgained a...
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2. Introduction The growth of electrical power systems is a challenge for Energy Management Systems to
ensure a safe and reliable operation. This situation originates the need for tools that help to visualize and ...

Request PDF | Security of Wide-Area Monitoring, Protection, and Control (WAMPAC) Systems of the Smart
Grid: A Survey on Challenges and Opportunities | The evolution of power generation systems...

Design of Wide Area Monitoring, Control and Protection (WAMPAC) systems therefore needs to consider the
added complexity of crossing organizational and computing domain borders in addition to the complexity
imposed by covering large geographic distances. Of course, the WAMPAC systems dea with real-time
control of power systems, meaning that ...

A Specia Issue on &quot;Wide Area Monitoring, Protection and Control in Future Smart Grid&quot;
published in the Journal of Modern Power Systems and Clean Energy is focused on those solutions, which will
... We believe that this Special Issue will motivate new research on the topics related to WAMPAC and by this
contribute to the prosperity of modern ...

GE"s advanced wide area monitoring protection and control (WAMPAC) solutions address these challenges
and enable utilities to have areliable, stable, and green power system. How WAMPAC solutions work. Utilize
sensing and monitoring of power system characteristics at many points across the grid.

The Wide Area Smart Grid Model (WASGM) is a plausible solution for the future Wide Area Systems
(WASs) in terms of the operation, monitoring, and control. This survey provides a comprehensive insight into
the state-of-the-art research steered in the wide area control and stability.

Abstract: The evolution of power generation systems, along with their related increase in complexity, led to
the critical necessity of Wide-Area Monitoring, Protection, and Control (WAMPAC) systems in today"s smart
grid. Recent developments in smart measurement devices coupled with data communication technologies
allow for significant ...

Wide Area Monitoring, Protection and Control systems (WAMPAC), leverages the Phasor Measurements
Units (PMUs) to gain real-time awareness of current grid operations and also provides real-time protection and
control functions such as Special Protection Schemes (SPS) and Automatic Generation Control (AGC),
besides other emerging applications ...

Smart grid technologies utilize recent cyber advancements to increase control and monitoring functions
throughout the electric power grid. The smart grid incorporates various individual technical initiatives such as
Advanced Metering Infrastructure (AMI), Demand Response (DR), Wide-Area Monitoring, Protection and
Control systems (WAMPAC) based ...

Security of Wide-Area Monitoring, Protection, and Control (WAMPAC) Systems of the Smart Grid: A Survey
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Abstract: The evolution of power generation systems, along with their related increase in complexity, led to
the critical necessity of Wide-Area Monitoring, Protection, and Control ...

S. Nabavi, J. Zhang, and A. Chakrabortty, "Distributed optimization algorithms for wide-area oscillation
monitoring in power systems using interregional PMU-PDC architectures,” IEEE Trans. Smart Grid, vol. 6,
no. 5, pp. 2529-2538, Sep. 2015.

1 1 Cyber-Physical Security of Wide-Area Monitoring, Protection and Control in a2 Smart Grid Environment
3 Aditya Ashok?, Adam Hahn, Manimaran Govindarasu 4 Department of Electrical and Computer ...

through the Smart Grid Interoperability Panel (SGIP). This document sets the stage by discussing some
general WAMPAC solution characteristics relevant for cyber security considerations, and summarized as
follows:

To have an accurate and precise information of vital power system parameters, PMUs play a major role in the
wide area monitoring, protection and control (WAMPAC) of asmart grid. The....

This paper presents a comprehensive analysis of smart grid security, focusing on the challenges,
vulnerabilities, and potential threats that must be addressed to ensure the resilience of these...

A Specia Issue on &quot;Wide Area Monitoring, Protection and Control in Future Smart Grid&quot;
published in the Journal of Modern Power Systems and Clean Energy is focused on those solutions, which will
contribute to amorereliable, ...

This chapter is motivated by the fact that wide-area monitoring, control and protection (WAMPAC) are
becoming increasingly important in the vision for future smart grid operations [1]. Technological advancesin
sensing, communication, and computation could enable smart grid operations with improved situational
awareness.

The evolution of power generation systems, along with their related increase in complexity, led to the critical
necessity of Wide-Area Monitoring, Protection, and Control (WAMPAC) systems in today"s smart grid.
Recent developments in smart measurement devices coupled with data communication technologies allow for
significant improvements in power systems' reliability, ...

0 Cyber security of smart grid is a national security issue 0 Smart Grid Security = Info Sec + Infra Sec +

Application Security o Defense against Smart Coordinated Cyber Attacks o Risk Modeling & Mitigation
Algorithms o Attack-Resilient Monitoring, Protection, and Control algorithms
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The current "N-1" security criterion for grid operation is inadequate to address malicious cyber events;
therefore, it is important to fundamentally redesign WAMPAC and to enhance energy management system
applications to make them attack resilient.

The Advanced Security Acceleration Project for the Smart Grid (ASAP-SG) May 16, 2011 Executive
Summary This document presents the security profile for wide-area monitoring, protection, and control
(WAMPAC) of the electric grid, specifically leveraging synchrophasor technology. This profile

The evolution of power generation systems, along with their related increase in complexity, led to the critical
necessity of Wide-Area Monitoring, Protection, and Control (WAMPAC) systems in today& #x2019;s smart
grid. Recent developmentsin smart ...

A Specia Issue on &quot;Wide Area Monitoring, Protection and Control in Future Smart Grid&quot;

published in the Journal of Modern Power Systems and Clean Energy is focused on those solutions, which will
contribute to a more reliable, economical and secure operation of future smart grids.
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