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Abstract

Dynamic model reduction in power systems is necessary for improving computational efficiency. Traditional model
reduction using linearized models or offline analysis is not adequate to capture dynamic behaviors of the power system,
especially with the new mix of intermittent generation and intelligent consumption, making the power system more
dynamic and nonlinear. Real-time dynamic model reduction has emerged to fill this important need. This paper explores
using clustering techniques to analyze real-time phasor measurements to identify groups of generators with similar
behavior, as well as a representative generator from each group for dynamic model reduction. Two clustering techniques—
graph clustering and k-means—are considered. These techniques are compared with a previously developed dynamic
model reduction approach using singular value decomposition. Two sample power grid datasets are used to test these
different model reduction techniques. Based on the algorithms' relative performance, recommendations are provided for

practical use.
@= Get access to the full text of this article

»» Article Information
»» Data Accessibility
»» Related content

Articles related to the one you are viewing

WILEY


http://olabout.wiley.com/WileyCDA/Section/id-813473.html
http://onlinelibrary.wiley.com
https://secure.onlinelibrary.wiley.com/secure/login/?originalUrl=http%3A%2F%2Fonlinelibrary.wiley.com%2Fdoi%2F10.1002%2Fsam.11352%2Ffull&wolSessionId=96180bb90c2445ca9cd45e86c30f7cf1
http://onlinelibrary.wiley.com/wol1/doi/10.1002/sam.11352/abstract
http://onlinelibrary.wiley.com/wol1/doi/10.1002/sam.11352/full
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1932-1872
http://onlinelibrary.wiley.com/doi/10.1002/sam.2017.10.issue-5/issuetoc
http://onlinelibrary.wiley.com/enhanced/doi/10.1002/sam.11347
http://onlinelibrary.wiley.com/enhanced/doi/10.1002/sam.11353
http://onlinelibrary.wiley.com/doi/10.1002/sam.2017.10.issue-5/issuetoc
mailto:emilie.purvine@pnnl.gov
mailto:emilie.purvine@pnnl.gov
http://onlinelibrary.wiley.com/advanced/search/results?searchRowCriteria%5B0%5D.fieldName=author&start=1&resultsPerPage=20&searchRowCriteria%5B0%5D.queryString=%22Emilie Purvine%22
http://onlinelibrary.wiley.com/advanced/search/results?searchRowCriteria%5B0%5D.fieldName=author&start=1&resultsPerPage=20&searchRowCriteria%5B0%5D.queryString=%22Eduardo Cotilla%E2%80%90Sanchez%22
http://onlinelibrary.wiley.com/advanced/search/results?searchRowCriteria%5B0%5D.fieldName=author&start=1&resultsPerPage=20&searchRowCriteria%5B0%5D.queryString=%22Mahantesh Halappanavar%22
http://onlinelibrary.wiley.com/advanced/search/results?searchRowCriteria%5B0%5D.fieldName=author&start=1&resultsPerPage=20&searchRowCriteria%5B0%5D.queryString=%22Zhenyu Huang%22
http://onlinelibrary.wiley.com/advanced/search/results?searchRowCriteria%5B0%5D.fieldName=author&start=1&resultsPerPage=20&searchRowCriteria%5B0%5D.queryString=%22Guang Lin%22
http://onlinelibrary.wiley.com/advanced/search/results?searchRowCriteria%5B0%5D.fieldName=author&start=1&resultsPerPage=20&searchRowCriteria%5B0%5D.queryString=%22Shuai Lu%22
http://onlinelibrary.wiley.com/advanced/search/results?searchRowCriteria%5B0%5D.fieldName=author&start=1&resultsPerPage=20&searchRowCriteria%5B0%5D.queryString=%22Shaobu Wang%22
http://onlinelibrary.wiley.com/enhanced/exportCitation/doi/10.1002/sam.11352
http://onlinelibrary.wiley.com/enhanced/refreshCitedBy?doi=10.1002/sam.11352&refreshCitedByCounter=true
http://onlinelibrary.wiley.com/wol1/doi/10.1002/sam.11352/full
http://onlinelibrary.wiley.com

Browse Publications
Browse by Subject
Resources

Help & Support
Cookies & Privacy
Terms of Service
About Us

Wiley Job Network
Advertisers & Agents

Powered by Wiley Online Library Copyright © 1999 - 2018 John Wiley & Sons, Inc. All Rights Reserved


http://onlinelibrary.wiley.com/browse/publications
http://onlinelibrary.wiley.com/browse/subjects
http://olabout.wiley.com/WileyCDA/Section/id-390229.html
http://journalshelp.wiley.com/
http://olabout.wiley.com/WileyCDA/Section/id-813473.html
http://onlinelibrary.wiley.com/privacyPolicy
http://onlinelibrary.wiley.com/termsAndConditions
http://olabout.wiley.com/WileyCDA/Section/id-390001.html
http://www.wileyjobnetwork.com/
http://olabout.wiley.com/WileyCDA/Section/id-390236.html
http://olabout.wiley.com/WileyCDA/Section/id-390243.html
http://onlinelibrary.wiley.com
http://www.wiley.com

	Comparative study of clustering techniques for real-time dynamic model reduction
	Emilie Purvine,
	Eduardo Cotilla-Sanchez,
	Mahantesh Halappanavar,
	Zhenyu Huang,
	Guang Lin,
	Shuai Lu,
	Shaobu Wang
	Abstract
	Article Information
	Data Accessibility
	Related content
	Articles related to the one you are viewing




