
Request for Proposal 

The University of Florida's Public Utility Research Center is assisting Florida's 
electric utilities in coordinating research related to hardening their 
infrastructure to better withstand and recover from hurricanes. In this role 
PURC, is seeking proposals from prospective vendors to address issues of 
undergrounding the electric infrastructure. 

The project sponsors are Florida Power & Light Company, Progress Energy 
Florida, Inc., Tampa Electric Company, Gulf Power Company, Florida Public 
Utilities Company, the Florida Municipal Electric Association, Florida Electric 
Cooperatives Association, Inc., and Lee County Electric Company. The project 
sponsors are providing financial support to PURC for the coordination of this 
research. PURC will also serve as a liaison between the vendor and the 
project sponsors, as needed. 

The project will have three components: (a) a meta-analysis of existing 
studies, both published and unpublished, on the costs and benefits of 
undergrounding; (b) an examination of four recent undergrounding cases in 
Florida; and (c) the development of a methodology for Florida for identifying 
and evaluating, ex ante, the costs and benefits of undergrounding specific 
areas of existing electricity distribution infrastructure in Florida. By ex ante, 
we mean that the costs and benefits would be estimated prior to deciding 
whether to perform the undergrounding project. Benefits to be considered 
include, but are not limited to, reliability impacts, private and public benefits, 
reduced outages and changes in restoration times, reduced operating and 
maintenance costs, and reduced vegetation management costs. 

Qualified entities encouraged to consider responding to the RFP by November 
15th, 2006. 

Undergrounding Literature 
Following are articles, papers, and studies related to the issue of moving 
overhead electric utility infrastructure to underground. It is expected that the 
vendors who perform the undergrounding research will include these items in 
the meta-analysis, including studies identified by the Florida Public Service 
Commission on its web site, other articles, papers, and studies that the 
vendor finds in its comprehensive search of the existing body of knowledge. 

Balijepalli, Nagaraj, Subrahmanyam S. Venkata, and Richard D. Christie. 
2004. "Predicting Distribution System Performance against Regulatory 
Reliability Standards." IEEE Transactions on Power Delivery, 19(1): 350-356. 
IEEE Xplore Database 

Bin, Okmyung, and Stephen Polasky. 2004. "Effects of Flood Hazards on 

http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.wisc.edu/wisconsinpress/journals/journals/le.html


Property Values: Evidence Before and After Hurricane Floyd." Land 
Economics, 80(4): 490-500. 

Bisconti Stouffer, Ann. 2006. "Clear Majority of Americans Agree Nuclear 
Energy Will Play Important Future Role in Electricity Supply." Perspective on 
Public Opinion, May. Washington D. C.: Nuclear Energy Institute. 

Brown, Richard E. 2004. "Failure Rate Modeling Using Equipment Inspection 
Data." IEEE Transactions on Power Systems, 19(2): 782 - 787. IEEE Xplore 
Database 

Bucci, R. M., R.V. Rebbapragada, A.J. McElroy, E.A. Chebli, and S. Driller. 
1994. "Failure Prediction of Underground Distribution Feeder Cables." IEEE 
Transactions on Power Delivery, 9(4): 1943-1955. IEEE Xplore Database 

Carbone, Jared C., Daniel G. Hallstrom, and V. Kerry Smith. 2006. "Can 
Natural Experiments Measure Behavioral Responses to Environmental Risks?" 
Environmental and Resource Economics, 33(3): 273-297. 

Carr, Wayne. 2001. "Predictive Distribution Reliability Analysis Considering 
Post Fault Restoration and Coordination Failure." Proceedings of the 
Transmission and Distribution Conference and Exposition. Vol. 2, 1005-1010. 
Oct. 28 - Nov. 2. New York: IEEE. IEEE Xplore Database 

Carr, Wayne. 2002. "Predictive Distribution Reliability Analysis Considering 
Post Fault Restoration and Coordination Failure." Proceedings of the Rural 
Electrical Power Conference. B3-1- B3-6. New York: IEEE. IEEE Xplore 
Database 

Chowdhury, A. A., and D. E. Custer. 2004. "A Value-Based Probabilistic 
Approach to Designing Urban Distribution Systems." Proceedings of the 8th 
International Conference on Probabilistic Methods Applied to Power Systems, 
939-946, Sept. 12- 16. Ames, Iowa: Iowa State University. 

Commonwealth of Virginia State Corporation Commission. 2004. Special 
Report of the Division of Energy Regulation, Preparation for and Response to 
Hurricane Isabel by Virginia's Electric Utilities. Richmond, Virginia. 

Commonwealth of Virginia State Corporation Commission. 2005. Placement 
of Utility Distribution Lines Underground, Report to the Governor and the 
General Assembly of Virginia. Richmond, Virginia. 

DG TREN/European Commission. 2003. Overview of the Potential for 
Undergrounding the Electricity Networks in Europe, Final Report. By ICF 
Consulting Ltd. London. 

http://www.wisc.edu/wisconsinpress/journals/journals/le.html
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2006Stouffer.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2006Stouffer.pdf
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.springer.com/west/home?SGWID=4-102-70-35624029-0&changeHeader=true&referer=www.wkap.nl&SHORTCUT=www.springer.com/prod/j/0924-6460
http://www.springer.com/west/home?SGWID=4-102-70-35624029-0&changeHeader=true&referer=www.wkap.nl&SHORTCUT=www.springer.com/prod/j/0924-6460
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2004ChowdhuryCuster.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2004ChowdhuryCuster.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2004CVSCC_SpecialReport.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2004CVSCC_SpecialReport.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2004CVSCC_SpecialReport.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2005CVSCC_PlacementOfUtility.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2005CVSCC_PlacementOfUtility.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2005CVSCC_PlacementOfUtility.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2003DGTREN_European.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2003DGTREN_European.pdf


Edison Electric Institute. 2004. Utility Storm Restoration. By Bradley W. 
Johnson. Washington, D.C. 

Edison Electric Institute. 2004. Out of Sight, Out of Mind? A Study on the 
Costs and Benefits of Undergrounding Overhead Power Lines. By Bradley W. 
Johnson. Washington, D.C. 

Edison Electric Institute. 2006. Out of Sight, Out of Mind? A Study on the 
Costs and Benefits of Undergrounding Overhead Power Lines. By Bradley W. 
Johnson. Washington, D.C. 

Florida Public Service Commission. 2005. Preliminary Analysis of Placing 
Investor-Owned Electric Utility Transmission and Distribution Facilities 
Underground in Florida. Tallahassee, Florida. 

Fort Pierce Utilities Authority. 2005. Draft Report of Qualitative Advantages 
and Disadvantages of Converting Overhead Distribution Facilities to 
Underground Facilities within the Service Territory of the Fort Pierce Utilities 
Authority. By Hi-Line Engineering LLC. Fort Pierce, Florida. 

Friends of the Lake District. 2002. The Scope for Undergrounding Overhead 
Electricity Lines. By Richard Cowell, UK Centre for Economic and 
Environmental Development. Peterborough, United Kingdom. 

Gustavsen, Bjørn, and Lars Rolfseng. 2004. "Asset Management of Wood Pole 
Utility Structures." Proceedings of the 8th International Conference on 
Probabilistic Methods Applied to Power Systems, 975-979, Sept. 12- 16. 
Ames, Iowa: Iowa State University. 

Haghighat, Alireza. 2006. "Energy - The Role of Nuclear Power." Nuclear and 
Radiological Engineering Department, University of Florida. Oct. 6. 

Hallstrom, Daniel G., and V. Kerry Smith. 2005. "Market Responses to 
Hurricanes." Journal of Environmental Economics and Management, 50(3): 
541-561. 

Levi, V., G. Strbac, and R. Allan. 2005. "Assessment of Performance-Driven 
Investment Strategies of Distribution Systems Using Reference Networks." 
Proceedings of Generation, Transmission and Distribution, Vol. 152, Issue 1, 
1- 10. New York: IEEE. IEEE Xplore Database 

Li, Wenyuan.2002. "Incorporating Aging Failures in Power System Reliability 
Evaluation." IEEE Transactions on Power Systems, 17(3): 918-923. IEEE 
Xplore Database 

Lim, Tae-Jin, and Chang H. Lie. 2000. "Analysis of System Reliability with 

http://www.cba.ufl.edu/purc/docs/initiatives_HH_2004EEI_StormRestore.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2004EEI_OutOfSight.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2004EEI_OutOfSight.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2006EEI_OutOfSight.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2006EEI_OutOfSight.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2005FPSC_PreliminaryAnalysis.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2005FPSC_PreliminaryAnalysis.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2005FPSC_PreliminaryAnalysis.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2005FtPierce_QualitativeAdvant.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2005FtPierce_QualitativeAdvant.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2005FtPierce_QualitativeAdvant.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2005FtPierce_QualitativeAdvant.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2002LakeDistrict_ScopeUnderground.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2002LakeDistrict_ScopeUnderground.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2004Bjorn_AssetMgmt.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2004Bjorn_AssetMgmt.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2006Haghighat.pdf
http://www.elsevier.com/wps/find/journaldescription.cws_home/622870/description#description
http://www.elsevier.com/wps/find/journaldescription.cws_home/622870/description#description
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp


Dependent Repair Modes." IEEE Transactions on Reliability, 49(2): 153-162. 
IEEE Xplore Database 

Long Island Power Authority. 2005. A Review of Electric Utility 
Undergrounding Policies and Practices. By Navigant Consulting Inc. Long 
Island, New York. 

Maney, C. Thomas. 1996. "Benefits of Urban Underground Power Delivery." 
IEEE Technology and Society Magazine, 15(1): 12 - 22. IEEE Xplore 
Database 

Moon, Jong-Fil, Jae-Chul Kim, Hee-Tae Lee, Chang-Ho Park, Sang-Yun Yun, 
and Sang-Seung Lee. 2004. "Reliability Evaluation of Distribution System 
through the Analysis of Time-Varying Failure Rate." Power Engineering 
Society General Meeting. Vol. 1, 668- 673, June 6-10. New York: IEEE. IEEE 
Xplore Database 

Moore, Patrick, "Going Nuclear," The Washington Post, April 16, 2006. 

North Carolina Natural Disaster Preparedness Task Force. 2003. The 
Feasibility of Placing Electric Distribution Facilities Underground. By the North 
Carolina Public Staff Utilities Commission. Raleigh, North Carolina. 

Pahwa, Anil. 2004. "Effect of Environmental Factors on Failure Rate of 
Overhead Distribution Feeders." Power Engineering Society General Meeting. 
Vol. 1, 691- 692, June 6-10. New York: IEEE. IEEE Xplore Database 

Pérez, Duque O., Martin F.J. Bueno, and Del Alamo y Del Sarmiento. 1996. 
"Inclusion of Preventive Maintenance and Weather Conditions Influence in 
Reliability Analysis of Distribution Networks Using Minimal Cut Set - Markov 
Processes Mixed Techniques." Proceedings of the 8th Mediterranean 
Electrotechnical Conference on Industrial Applications in Power Systems, 
Computer Science and Telecommunications. Vol. 3, 1649-1652, May 13-16. 
New York: IEEE. IEEE Xplore Database 

Pylvänäinen, Jouni, Jussi Järvinen, Pekka Verho, Susanna Kunttu, and Janne 
Sarsama. 2004. "Advanced Reliability Analysis for Distribution Network." 
Proceedings of the 2004 IEEE International Conference on Electric Utility 
Deregulation, Restructuring and Power Technologies, Vol. 2, 457- 462, April 
5-8. New York: IEEE. IEEE Xplore Database 

Radmer, Duane T., Paul A. Kuntz, Richard D. Christie, Subrahmanyam S. 
Venkata, and Robert H. Fletcher. 2002. "Predicting Vegetation-Related 
Failure Rates for Overhead Distribution Feeders." IEEE Transactions on Power 
Delivery, 17(4): 1170-1175. IEEE Xplore Database 

http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2005LIPA_ElectricUndergrounding.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2005LIPA_ElectricUndergrounding.pdf
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://pqasb.pqarchiver.com/washingtonpost/search.html
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2003NCNDPTF_Report.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2003NCNDPTF_Report.pdf
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp


Retterath, Brad, S. S. Venkata, and Ali A. Chowdhury. 2004. "Impact of 
Time-Varying Failure Rates on Distribution Reliability." Proceedings of the 8th 
International Conference on Probabilistic Methods Applied to Power Systems, 
953-958, Sept. 12- 16. Ames, Iowa: Iowa State University. 

Stillman, R. H. 2000. "Modeling Failure Data of Overhead Distribution 
Systems." IEEE Transactions on Power Delivery, 15(4): 1238-1242. IEEE 
Xplore Database 

Tahoe Donner Association. 2006. Undergrounding Feasibility Study, Final 
Report. By CVO Electrical Systems. Truckee, California. 

Tahoe Donner Association. 2006. Undergrounding Feasibility Study, Appendix 
A. By CVO Electrical Systems. Truckee, California. 

Wang, Peng, and Roy Billinton. 2002. "Reliability Cost/Worth Assessment of 
Distribution Systems Incorporating Time-Varying Weather Conditions and 
Restoration Resources." IEEE Transactions on Power Delivery, 17(1): 260-
265. IEEE Xplore Database 

Zhang, Pei, Stephen T. Lee, and Dejan Sobajic. 2004. "Moving Toward 
Probabilistic Reliability Assessment Methods." Proceedings of the 8th 
International Conference on Probabilistic Methods Applied to Power Systems, 
906-913, Sept. 12- 16. Ames, Iowa: Iowa State University. 

http://www.cba.ufl.edu/purc/docs/initiatives_HH_2004RatterathVenkataChowdhury.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2004RatterathVenkataChowdhury.pdf
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2006TahoeDonner_FinalReport.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2006TahoeDonner_FinalReport.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2006TahoeDonner_AppendixA.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2006TahoeDonner_AppendixA.pdf
http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2004ZhangLeeSobajic.pdf
http://www.cba.ufl.edu/purc/docs/initiatives_HH_2004ZhangLeeSobajic.pdf



