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I. Executive Summary
The Western Energy Crisis of 2001 raised a number of concerns regarding the impact of changes in the electricity industry, especially deregulation, on resource and transmission adequacy.  The Western Governors’ Association’s (WGA) August 2001 report entitled, Conceptual Plans for Electricity Transmission in the West, recognized that the changing electrical industry paradigm has “uncoupled the historical linkages between new generation development and transmission construction” with no new industry structure to enable the construction of necessary transmission yet in place.

It is envisioned that the three proposed western regional transmission organizations (RTOs) will eventually provide mechanisms to promote the construction of needed transmission infrastructure within their service areas.  The Seams Steering Group of the Western Interconnection (SSG-WI) is a voluntary alliance of representatives of these three RTOs and other stakeholders from the Western Interconnection (WI), whose purpose is to facilitate a seamless Western Market.  The SSG-WI Planning Work Group (PWG) serves to provide a forum to further the development of a robust West-wide interstate transmission system, an important pre-requisite for such a seamless market.  In order to identify West-wide transmission needs and possible options to meet these needs, the SSG-WI PWG undertook the studies documented in this report.  The establishment of the SSG-WI PWG, the development of these studies and the initiation of Sub-regional Planning Groups (SPGs) represent the implementation of several important next steps identified in the WGA report along the continuum toward construction of critical transmission infrastructure.  (See Figure E-3)

This report presents results from studies modeling transmission system congestion in the Western Interconnection (WI) in 2008 and 2013.

Study Objectives

The studies were performed to meet the following three objectives:

1. To identify opportunities where the development of additional power transmission facilities could further facilitate competitive and efficient markets.

2. To provide policy-makers with information concerning transmission impacts of various energy policies being considered by State and Federal entities.

3. To identify for generation developers major transmission additions that could be necessary to deliver a wide range of generation resources to load.  

Findings 

The 2008 study is considered the base case and only includes generation and transmission infrastructure reasonably certain to be in place by 2008.  The 2008 study includes analyses under an average load forecast; low, average and high hydro conditions and a number of price ranges for natural gas.  The 2008 study provides a benchmark for a 2013 load forecast by identifying congestion problems likely to occur if new resources and transmission are not developed.     A comparison of the average hydro and medium gas price condition in the 2008 study with a similar study of an unconstrained transmission system (see Figure V-I in the report) indicates that there is significant stranding of low-cost generation in Canada and in the Desert Southwest.  Approximately 1300 miles of new 345 and 500 kV line would be required to completely alleviate this identified congestion, which could result in an annual savings in the variable production cost of generation totaling at least $110 million.  One of the SPGs (the Southwest Transmission Expansion, or STEP, Group) is already undertaking a more detailed investigation of upgrading existing lines and adding approximately 225 miles of new transmission line in the California-Arizona corridor.  STEP estimates the benefit of this proposed project to be on the order of $60 million per year.  

By contrast, the 2013 study evaluates the following three generation scenarios that are assumed to represent the bookends of possible generation infrastructure development in the 2013 timeframe.  

· A gas-fired scenario that assumes 86 percent of new generation is fueled with natural gas and located near load centers;    

· A coal scenario that assumes 66 percent of the new generation added between 2008 and 2013 is coal-fired; and 

· A renewable energy scenario that assumes that 72 percent of new generation added between 2008 and 2013 is from renewable resources.  

As with the 2008 study, the 2013 study includes analyses under an average load forecast; low, average and high hydro conditions and a number of price ranges for natural gas. Figure E-1 provides a conceptual depiction of costs and benefits associated with constructing new transmission and generation infrastructure compared to the benchmark case of no new infrastructure.   As shown, a cursory evaluation of the capital costs of transmission and generation infrastructure was performed.  The savings in production costs, or VOM benefits, are derived from the model results.  Such costs as the cost of additional gas pipeline infrastructure, or the costs associated with potential carbon emission regulation have not been evaluated.  Benefits stemming from reliability improvements, improved market competition and increased ancillary services have also not been quantified.   Conceptually, the influence of some of these factors on the costs/benefits has been estimated in Figure E-1.  See Sections VI for a detailed presentation of these costs and benefits.  Although the study results should not be construed to mean that a particular scenario is cost-effective to construct because there is a need for more detailed analyses, the results do show that the benefits of constructing new generation and transmission infrastructure exceed the costs for all three scenarios. Expected generation/transmission scenarios for the various WI sub-regions merit further evaluation.  The new transmission infrastructure assumed to be in place by 2013 under each of the scenarios to facilitate the efficient use of generation to meet load is graphically shown on Figure E-2.

Conclusions

OBJECTIVE 1: IDENTIFY TRANSMISSION INFRASTRUCTURE TO FACILITATE MARKETS:
The studies identify:

· Areas in the WI that are or will be congested in the near future; 

· Transmission facilities for three bookend generation scenarios;
· These new transmission facilities are cost-effective; further analysis is required before specific projects can be selected for construction.
Solutions are already starting to be investigated in sub-regional planning forums.   Sub-regional transmission assessments can define specific projects, identify the beneficiaries of such projects, and create the coalition of interests necessary for transmission infrastructure implementation.  An iterative transmission planning process involving annual studies by the SSG-WI planning function, detailed investigations by the SPGs and the RTOs (once they are formed) and coordinated with state entities and local utilities performing integrated resource planning has been defined.  (See Figure E-3, for a graphical depiction of this process.)

The SSG-WI planning effort is currently based on the voluntary support of interested stakeholders.  Given the diverse makeup of the WI, a large number of individual transmission owners and other interested parties are involved in this effort.  This approach to planning transmission can be successful; however, implementing the projects that are planned can be problematic due to potential conflicts between the parochial interests of the various entities.  The development of RTO’s is expected to significantly mitigate this barrier, as the RTO’s will have processes that not only facilitate planning, but also the funding and construction of new transmission.
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OBJECTIVE 2: IMPACT OF ENERGY POLICY ON TRANSMISSION: 

The studies and planning efforts of SSG-WI indicate:

· Planning and implementation of transmission and generation infrastructure is difficult to coordinate because transmission infrastructure generally takes significantly longer to develop than generation infrastructure.

· The areas where transmission expansion could provide benefit for the generation scenarios evaluated. (See Figure E-2)

· Potential transmission needs associated with satisfying all, or a portion of, the Renewable Portfolio Standards (RPS) that four states within the WI have enacted.   On a WI-wide basis, the gas and coal scenarios meet almost half of the current RPS requirements, whereas, the renewable scenario provides almost 80 percent more generation than current requirements.

· Transmission expansion might lower electricity costs to consumers based on the preliminary economic analyses performed.

Energy policy-makers are currently faced with a number of issues and uncertainties that are tied directly or indirectly to transmission infrastructure development.  National energy legislation may be forthcoming soon that will likely deal with such issues as mandatory reliability standards, regional transmission organizations and electricity market designs.  A number of states within the WI have enacted energy legislation that includes RPS, energy efficiency, environmental and other requirements.  Following the Western Energy crisis of 2001, a number of states and regions are exploring whether to implement resource adequacy requirements; in addition, state regulators and load serving entities (LSEs) have renewed their efforts to perform integrated resource planning evaluations.  

The scenario analyses performed by SSG-WI can help inform state policy-makers and regulators of the cost of transmission associated with alternative generation sources.  This is valuable input into integrated resource planning activities, resource adequacy assessments and other evaluations being performed to address the issues identified above.  These analyses are particularly valuable in providing insights into transmission additions that can support resource diversity and thus improve reliability.  Conversely, the transmission infrastructure development process, graphically depicted in Figure E-3, depends on input from states, LSEs and developers.  Transmission planning must be integrated with utility and independent developer plans in sub-regional studies in order to arrive at solutions for transmission and generation infrastructure that fully support the goals of energy policy-makers.  Finally, evaluations need to be performed to evaluate the impact of proposed infrastructure additions on power system reliability; plans then need to be fine-tuned to ensure benefits to system reliability.

OBJECTIVE 3: IDENTIFY TRANSMISSION NEEDED TO DELIVER RESOURCES TO MARKET:

The studies identify:

· Gas-fired resources require significantly less new transmission since these resources are generally located near load centers.
· Significant transmission additions are required to transmit remote coal and renewable resources identified in the study to load centers.  The results of this initial screening are promising in terms of identifying potentially cost-effective additions for the assumed resources scenarios.
· The transmission facilities identified for all of the scenarios may also provide reliability benefits for the WI power system.

· Certain transmission facilities were found to be needed in all three resource scenarios.  Since the need for these facilities is less sensitive to resource assumptions, the sub-regional planning groups may want to focus first on these facilities as possible economic additions to the system.

Other Conclusions
· A beneficial and effective relationship has been established between the SSG-WI PWG and the western Sub-regional Planning Groups.  These consensus-based efforts should be supported and encouraged to continue.  These efforts will be expanded to include RTOs, once these are formed.

· For future study efforts, study methodologies (particularly benefit calculations) need to be fine-tuned and model improvements are needed to more accurately model hydro and wind resources as well as market behavior.

Next Steps

The following steps are proposed to advance the work of this SSG-WI Transmission Planning Process to fruition:

· Federal, State and local policy-makers need to address and resolve institutional and financial barriers to the construction of needed transmission infrastructure.   These issues include institutional issues such as siting and financial issues such as cost allocation and cost recovery needed to encourage investment in transmission infrastructure.

· The sub-regional transmission planning forums should perform more in-depth transmission expansion planning studies for those facilities within their sub-regions identified in this SSG-WI study, based upon expected generation additions and load forecasts (e.g. coordinated with utility integrated resource plans that are approved by state public utility commissions);

· SSG-WI should continue to perform annual reviews of existing transmission, potential needs and expansion issues and coordinate their future study program with the sub-regional planning groups.  SSG-WI should initiate long-term planning efforts.
· Funding for model improvements and forums to improve transmission planning methodologies need to be investigated and pursued.  A process for continuing the development of a common, public and consistent database needs to be finalized.

· Federal, state and local policy-makers will need to decide whether economic expansion, resource diversification and/or adherence to RPS justifies approval of transmission infrastructure projects for cost-recovery, siting, etc.;

· As sub-regional studies occur and incentive pricing issues are resolved, coalitions of interested parties (possible facilitated by RTOs) will need to come together to plan, finance and construct critical transmission infrastructure.  The studies can help facilitate this process by identifying project beneficiaries.
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Figure E-3: Transmission Infrastructure Development Process
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Figure E-2: Transmission Additions for Generation Scenarios
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Note: Annual Transmission & Generation Capital Costs were calculated based on a 30-year amortization schedule at 8%; VOM Benefits= the average of all of the cases associated with average water studies.
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Figure E-1: Conceptual Cost/Benefit Comparison for 2013 Scenarios (M$)
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� Seams Steering Group of the Western Interconnection


� It is unclear whether the RPS requirements in the various states apply only to new, or also include existing renewable resources.  The SSG-WI studies assumed that only new renewable resources count toward satisfying RPS requirements.  If existing resources also count, then on a WI-basis, the RPS requirements can likely be satisfied under all of the scenarios evaluated.
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