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Introduction
• Renewable Initiative
– Assembly Bill 32: Reduction of greenhouse gas emission in California to
1990 levels by 2020
– Executive Order S-14-08: California utilities reach the 33% renewable
goal by 2020
– Obama Administration: Industry nation-wide achieves up to 25%
renewable consumption by 2025
– As of Oct 16, 2009, California has 246 interconnection requests
(~71GW), 183 of those are renewable energy projects (~50GW)

• Enabling renewable generation integration is an
essential element of the smart grid roadmap
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Introduction

• Remedial Action Scheme (RAS) is an important
application to allow renewable system impact study,
and an attractive mitigation approach to enable
renewable generation interconnection.
• Centralized RAS that follows the framework of widearea monitoring, protection, and control (WAMPAC) is
desirable
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Challenges of Renewable Generation
Integration

• Lack of sufficient transmission infrastructure
• Lack of generic dynamic models
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Lack of sufficient transmission infrastructure
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• Renewable generation integration results in the need for more transmission facilities;
• However, building new transmission facilities can be costly and time consuming, the
effort alone may not be satisfactory to meet the pace of renewable integration.
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Lack of generic dynamic models

• The intermittent nature of renewable generation poses reliability challenge;
• The need for system planners and operating engineers to quickly assess the
impacts of renewable generation has become crucial;
• The models typically provided are proprietary, user-specific models, which
cannot be easily represented in generic interconnection analysis;
• Comprehensive, analytical, and generic models are required to perform
production study.
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Remedial Action Scheme (RAS)
• Also known as Special Protection Scheme (SPS)
• Defined in NERC Glossary of Terms – An automatic protection
system designed to detect abnormal or predetermined system
conditions, and take corrective actions other than and/or in
addition to the isolation of faulted components to maintain
system reliability.
• Usually considered when other operating and construction
maintenance alternatives are (i) substantially more expensive, or
(ii) cannot be implemented in time to avoid identified problems.
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WECC RAS
Design Guideline
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Mitigation using RAS

• Enable renewable generation integration while
deferring transmission expansion
• Facilitate dynamic model development and renewable
impact study
• Enable advanced applications
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Enable renewable generation integration while
deferring transmission expansion
Mitigation using RAS

• RAS – an alternative solution to enable renewable generation without building new
transmission facilities;
• It is a relatively low cost option and can be implemented within four to six months of
time;
• With the proliferation of new renewable generation, RAS will become a more and
more critical application that can quickly and economically enable the interconnection
to meet the mandate RPS requirements.
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Facilitate dynamic model development and
renewable impact study
• Much work has been done to resolve the issue of lacking proper generic
models in recent years;
• To continue the effort of developing and validating proper models for system
impact study, it is necessary to have enhanced system monitoring to gain
better understanding of the behavior of the various renewable generations
under a variety of system conditions.
• A side benefit from RAS: The data collected by IEDs are at much faster
sampling rates than traditionally offered by SCADA/EMS, and can be used to
playback event and validate models.
• Some modern relays even have built-in synchrophasor measurement unit,
which is capable of collecting synchrophasor data at user-specific rates.
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Enable advanced applications

• Deployment of energy storage devices to counter-balance the detrimental
frequency control effects of variable renewable generation;
• Optimal selection and placement of static and dynamic VAR resources;
• Enable on-line transient stability analysis and preventive and corrective
control actions;
• Enhance state estimation by providing synchro-phasor measurements
• And many others…
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Need for Centralization
• Issues of Distributed RAS:
– Each distributed RAS operates in an isolated environment without having
information about broader system condition, which could result in
uncoordinated operations;
– The logic controllers are dispersed over the system. Managing, upgrading,
and testing requires travel to the physical location.

• Centralization of the RAS logic is desirable from both operation
and maintenance perspectives.
• The advancement of telecommunication, along with the
computer process power, has made possible a centralized RAS,
under the framework of WAMPAC.
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Concluding Remarks
• A significant amount of renewable generation is required to be
interconnected to the grid in order to meet the RPS goal;
• The integration of renewable generation is an essential element
of the smart grid roadmap;
• RAS is one of the important applications to facilitate and enable
the renewable generation integration.
• Centralized RAS approach that follows under the framework of
wide-area monitoring, protection and control is desirable.
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