As a participant in the March 2 FERC Technical Conference on Integrating Renewable Resources into the Wholesale Electric Grid,Operational Challenges and Innovative Solutions Panel, Brian Parsons from the National Renewable Energy Lab would like to provide the following set of resources on wind integration to the Commission
Wind Integration Links

Organizations, Projects, and Summary Reports

Utility Wind Integration Group (UWIG) (www.uwig.org) and Wind Integration Library http://www.uwig.org/opimpactsdocs.html 
NREL Renewable System Integration publication web site http://nreldev.nrel.gov/wind/systemsintegration/publications.html 
Northern Tier Transmission Group (ACE Diversity Interchange and Joint Initiative) http://nttg.biz/site/index.php?option=com_content&task=blogsection&id=5&Itemid=26 
International Energy Agency, Task 25. Hannele Holttinen, Bettina Lemström, VTT, Finland; Peter Meibom, Risø National Laboratories, Denmark; Antje Orths, Energinet.dk, Denmark; Frans van Hulle, EWEA; Cornel Ensslin, ISET; Albrecht Tiedemann, dena, Germany; Lutz Hofmann, Wilhelm Winter, E.ON Netz, Germany; Aidan Tuohy, Mark O’Malley, UCD; Paul Smith, Eirgrid, Ireland; Jan Pierik, ECN, Netherlands; John Olav Tande, SINTEF, Norway; Ana Estanqueiro, INETI; João Ricardo, REN, Portugal; Emilio Gomez, University Castilla La Mancha, Spain; Lennart Söder, KTH, Sweden; Goran Strbac, Anser Shakoor, DG&SEE, UK; J. Charles Smith, UWIG, USA; Brian Parsons, Michael Milligan, Yih-huei Wan, NREL, USA: International Energy Agency, Task 25. Design and operation of power systems with large amounts of wind power State of the art report. http://www.vtt.fi/inf/pdf/workingpapers/2007/W82.pdf 

Western Renewable Energy Zones, a joint initiative of the Western Governors’ Association and the U.S. Department of Energy. http://www.westgov.org/wga/initiatives/wrez/ 
Wind Task Force Report to the Clean and Diverse Energy Advisory Committee. Western Interstate Energy Board, Western Governors Association. 2006. http://www.westgov.org/wga/initiatives/cdeac/Wind-full.pdf

Utility Wind Integration State of the Art. Charlie Smith, Michael Milligan, Ed DeMeo, Brian Parsons. IEEE Transactions on Power Systems. Aug, 2007. http://www.nrel.gov/docs/fy07osti/41329.pdf 
Grid Impacts of Wind Power: A Summary of Recent Studies in the United States. Michael Milligan, Brian Parsons, Bob Zavadil, Daniel Brooks, Brendan Kirby, Ken Dragoon, Jim Caldwell. Presented at the European Wind Energy Conference, Madrid, Spain. June 2003. http://www.nrel.gov/docs/fy03osti/34318.pdf 
Joint Coordinated System Plan (JCSP) www.jcspstudy.org 

Eastern Wind Integration and Transmission Study (EWITS ) http://wind.nrel.gov/public/EWITS/ 
Western Wind and Solar Integration Study (WWSIS) http://westconnect.com/planning_nrel.php 

Nebraska Power Association Wind Integration Study www.nepower.org/wind_study.asp
Key Integration Study Reports

Minnesota Wind Integration Study Final Report - Volume I. http://www.uwig.org/windrpt_vol%201.pdf
Wind Power Phase 2 Report – System Performance Evaluation, NYISO/NYSERDA. http://www.uwig.org/nyserdaphase2.pdf 

Northwest Wind Integration Action Plan - published by the Northwest Power and Conservation Council, March 2007. http://www.uwig.org/NWWindIntegrationActionPlanFinal.pdf 
Intermittency Analysis Project: Appendix B Impact Of  Intermittent Generation On Operation Of California Power Grid. http://www.uwig.org/CEC-500-2007-081-APB.pdf 

Wind Integration Study for Public Service of Colorado, Detailed Analysis of 20% Wind Penetration
http://www.xcelenergy.com/SiteCollectionDocuments/docs/CRPWindIntegrationStudy.pdf
Reports and Presentations

Ten Frequently Asked Questions and Answers about Wind Energy Grid Integration. http://nreldev.nrel.gov/wind/systemsintegration/pdfs/milligan_wind_integration_faqs.pdf 
M. Milligan, B. Kirby An Analysis of Sub-Hourly Ramping Impacts of Wind Energy and Balancing Area Size,  Presented at Windpower 2008, Houston, TX. 2008.

Milligan, M.; Kirby, B. (2007). Impact of Balancing Areas Size, Obligation Sharing, and Ramping Capability on Wind Integration: Preprint. 43 pp.; NREL Report No. CP-500-41809. Presented at WindPower 2007, Los Angeles, CA.

M. Milligan, K. Porter, Determining the Capacity Value of Wind: An Updated Survey of Methods and Implementation. Presented at Windpower 2008, Houston, TX. 2008.

B. Kirby and M. Milligan: Facilitating Wind Development:  The Importance of Electric Industry Structure. Electricity Journal. 2008. Pre-print/technical paper.
B. Kirby and M. Milligan, An Examination of Capacity and Ramping Impacts of Wind Energy on Power Systems, Electricity Journal, Vol 21, #7. Aug-Sep 2008. Pre-print/technical paper. Illustrates how hourly block schedules result in inefficient capacity requirements in both the host and receiving balancing area. This can be mitigated by faster schedules which reduce capacity requirements on the host.

B. Kirby and M. Milligan (2006) Properties for Cost-causation-based Tariffs for Wind Ancillary Service Impacts. Presented at Windpower 2006, Pittsburg, PA, June 2006.

C. Potter, et al (2008) Creating the Dataset for the Western Wind and Solar Integration Study. Presented at the 7th International Workshop on Large Scale Integration of Wind Power and on Transmission Networks for Offshore Wind Farms, Madrid, Spain, May 2008.

