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The Resources Additions Work Group (RAWG) had the assignment of developing generation additions in the Rocky Mountain Area Study (RMATS) region that were based on real projects.  The goal was to not prejudice the study to favor one resource over another or one resource type over another resource type.  The goal was to determine transmission additions that would relieve congestion caused by the assumed generation additions.  

RAWG did an extensive survey to determine generation projects that have been committed or proposed within the RMATS region.  Proponents of projects were contacted to determine the viability of the project.  Projects for which the proponents provided positive feedback were retained in the list of generation additions for use in the study.  The following set of guidelines were developed to meet the RAWG goals:


· Each new generation project should be modeled in at least one-generation alternative either as an individual project or as part of a coherent group.

· Wind generation would be considered as having a contribution toward capacity of 20% of the nameplate rating.

· The total capacity within an alternative group generation group would be generally equal to a multiple of the load increase from the 2008 load plus a 15% planning reserve.

· A 2013 base case will not be created but all the alternatives will reflect a 2013 time frame and will be compared to the 2008 base case.

The actual study used wind profiles developed by the National Renewable Energy Laboratories (NREL) based on location and available wind resource.  This established the annual wind generation capacity factor.

The generation alternative groupings or buckets for each study were based on the load growth plus 15% reserves.  After the buckets were put together, it was discovered that the actual load growth was 300 mw higher.  But since the wind capacity factor was higher than the assumed capacity factor, it was felt that there was sufficient generation added to cover this change.  The generation was placed into for buckets.  The first bucket added sufficient generation to cover the load growth plus reserves and was based on either existing IRPs or placement of resources close to loads in areas where there were no IRPs.  Bucket 2 was based on the RMATS load growth with the focus being on adding mine-mouth coal and open range wind mostly in Montana and Wyoming.  Bucket 3 is an export case based on adding resources that were equal to twice the load growth plus reserves.  Bucket 4, the last one, was another export case based on adding resources equal to twice the RMATS load growth plus reserves.  This last case is analogous to the SSG-WI study.

The group also made assumptions about the fuel prices.  A generic mine-mouth coal price was developed for the region.  For coal resources that were not mine-mouth an adder was used to cover the additional rail costs.  For natural gas resources it was assumed that the indexed price at Henry hub would be $6.50/MMBtu escalated to 2013 dollars.  Sensitivities were run at $4.50/MMBtu at the Henry Hub.  A basis differential was set to match the 5th Northwest Conservation & Electric Power Plan.  The basis differential was not escalated from that used in the 2008 case.

The RAWG worked closely with the TAWG in an iterative process to determine the transmission needed to integrate the new resources into the system and relieve the resulting congestion.
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Process -- Below is a joint description of the RAWG and TAWG iterative process.  A separate TAWG description is being prepared.

It was recognized early in the RMATS process that the RAWG and TAWG would need to work together in an iterative process to decide on resource additions and what associated transmission additions should be studied.

The RAWG had to initially come up with the resource “buckets”.  They came up with four resource scenarios – One was to take the existing IRP responses State-by-State and the associated transmission additions proposed.  The amount of resource required for the 2013 timeframe was 3900 MW based on expected load growth.  Alternative Two was to keep the same level of resource addition, but move some generation from gas and coal in Utah, Colorado and Utah to coal in Wyoming and Montana and move wind additions to the open ranges of Wyoming and Montana.  This alternative required additional transmission in order to deliver to the regional load centers of Utah (Salt Lake City) and Colorado (Front Range).  Alternative Three was to double the amount of resource to 7800 MW and build transmission to export out of the RMATS region to the west.  Alternative Four was to triple the resource to 11,700 MW and add a major DC line to either northern or southern California along with some of the infrastructure from Alternative Three.

The TAWG group members included transmission planners from these load and resource regions who have a wide range of expertise and historical knowledge of what size of transmission and the general locations required in order to move the magnitude of resources from the generation locations to loads.  The process of deciding on what transmission to add was done iteratively with the Modeling Team and a RAWG/TAWG subgroup in order to come up with a minimal number of runs.  It was decided to hold weekly conference calls throughout February – May 2004 in order to complete the Phase One work.

Once the RAWG established the resource additions, the TAWG, using the collective knowledge of the RMATS region transmission planners laid in a transmission plan to meet the objectives of each of the Alternatives.  The resulting transfer capability increases due to the additions were determined without the benefit of specific powerflow/stability studies but were based on the “engineering judgement” of the TAWG.

After the Modeling Team ran the production cost studies with the new resources and transmission additions modeled, each path was analyzed to determine if the amount of transfer capability increase was appropriate.  On some paths more capability was required and on some paths too much had been added.  The transmission additions were modified as necessary and the cases were re-run.  On several paths this required multiple iterations.
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