Transmission Assumptions

2008 Case

The objective of transmission representation in the 2008 case was to reflect the transmission infrastructure that will exist based upon facilities currently committed for operation in 2008.  To accomplish this objective, transmission facility representation for the 2008 case was taken from the WECC 2008 LSP1-SA approved base case, dated March 2003.  As an approved base case, this information had been previously coordinated by WECC among its membership through the WECC base case development and approval process.  Path ratings were taken from the latest WECC Path Rating Catalog dated February 2003.  Nomograms were modeled in the study to reflect known facility interaction constraints. 

2013 Case

The objective of the transmission representation in the 2013 case was to identify areas of transmission congestion for the various generation scenarios, areas where transmission would need to be added to effectively utilize the resource additions.  Transmission was only added on the bulk transmission system.  Transmission costs for the various scenarios would need to recognize the cost of feeder transmission not represented in these studies.  Additional transmission would be required to integrate the new generation into the bulk system, however this was not represented in the study.  

First a run was made with no transmission added over those facilities included in the 2008 case.  Path load duration curves for the initial 2013 studies showed many paths with flows at peak capacity for a significant amount of the time, indicating that new transmission was needed.

The first iteration with transmission added was done by noting the transmission paths that were operating at rated capacity for a significant amount of time, and adding capacity to the system so that these paths would operate below their capacity limit at least 75% of the time.  This criteria was set as an approximation to initially determine the facilities that could likely be added economically.  Blocks of capacity additions of 1000 to 1500 MW were assumed to require 500 kV transmission and 500 to 1000 MW was assumed could be met with 345 kV transmission if appropriate.  Planning judgment was used in all cases as to the best area to add transmission reinforcements and the amount of transmission required.  Sufficient transmission was added so reliability criteria could be met, however no power flow or stability studies were run to verify reliability performance.  In many cases the transmission added was not on the congested path, rather on another path that would be more effective in alleviating the congestion.

The initial transmission addition iteration relieved approximately 90 % of path congestion.  It was decided to make a second iteration to attempt to economically relieve some of the additional 10% of congestion.  This was done by generating a list of the shadow prices for the more heavily utilized paths for each of the three scenarios.  Paths with LMP prices exceeding approximately $20,000 per MW were reviewed and a judgment was made whether capacity additions might economically further reduce congestion.  Changes included additional transmission, increased series capacitor ratings, relocation of the new dc line terminals, phase shifters additions and moving new renewable generation locations.  In some cases nothing was done because it was felt the added cost might outweigh the added benefit.  Studies were then rerun with the second iteration of transmission.  

