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I. Executive summary – Doug Larson 
A. Brief description of reasons for study, planning process and studies

B. Conclusions of 2008 and 2013 studies for the various scenarios evaluated

C. Recommendations

II. Introduction – Jeff Miller 
A. Purpose of study

i. To identify opportunities to mitigate uneconomic transmission congestion with focus on inter-RTO, but also within RTOs

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

iii. To identify to generation developers transmission additions necessary to deliver specific generation resources to load

Description of the relationship between the WGA and SSG studies:

(SUGGESTION: Update the comparison between the WWG and SSG studies to reflect actual results of SSG Studies.)

Following is a description of the difference between the study that the SSG is conducting and the prior study that was completed for the Western Governors Association (WGA). Background information on the WGA and SSG studies is provided in Appendix B. Attachment 1 in Appendix B lists the technical study conclusions from the WGA study. Attachment 2 lists the items that the WGA study suggested deserved additional study. A table comparing the contents of the WGA study with the SSG study is provided in Attachment 3. As you will see, the differences between the WGA and SSG studies are fairly small. Essentially, the SSG study is a continuation of the WGA study that addresses several of the items that the WGA study identified as being worthy of additional work.

Given that the SSG study is basically a continuation of the WGA study, it is possible to make the following general observations on the likely outcome of the SSG study and the potential uses and benefits of the study:

· The study will provide additional information to various stakeholders that will have value in the development of energy policy and the development of the transmission system. The updated study will have more stakeholder input than the WGA study and will develop a public database.

· The results of the SSG study will likely be very similar to the WGA study. In the WGA study “all-gas” scenario, it was determined that transmission congestion was not a concern. The study determined that major transmission paths might actually be utilized less in the future as generation is constructed near load centers. The updated study will likely produce the same result (except perhaps between the southwest and southern California where the planned resources have changed substantially). Unless there is a substantial change in the types of resources being developed (i.e., remote coal versus local gas), there may be little need for major new transmission.  

· If we study large additions of remote generation, like the coal generation in the WGA “Other than Gas” case (mainly coal generation), we will certainly identify the same need for large-scale transmission additions. We can refine the transmission plans, however, they will still need to be high-level conceptual plans since we do not have specific committed generation projects in the studies. While there may be value in refining a conceptual project, nothing could be committed to or built based on such a general study. 

· The information from the prior WGA study may already be sufficient for the policy makers and generation developers to initiate work towards the implementation of a specific generation plan to fulfill a specific energy policy. Absent the policy makers taking action to implement specific resource scenarios, the updated resource scenarios in the SSG studies may have little value. 

· While the WGA study left some work undone, it did cover all the critical items and there does not appear to be a fatal deficiency in the study. 

· The primary intent of the SSG-WI planning process is to point out the inter-RTO transmission needs. However, the SSG study will highlight both inter- and intra-RTO transmission deficiencies under different energy development scenarios.

· Given that the RTO’s are not charged with the development and implementation of energy policy (i.e., gas versus coal), the information in the different energy development scenarios may have very little benefit to the RTO’s. The RTO’s are set up to respond in an impartial way to the type of generation being developed. As such, the 2008 case would be of greater interest to the RTOs in that it provides information on transmission limitations given the current plans for generation additions. Since the plan we told FERC we were preparing is essentially a plan for the three RTOs, it may be appropriate to focus the report on the 2008 case rather than the 2013 alternative resource scenario cases. 

· The results of the SSG study, especially the 2013 case, might be very useful in informing generation decisions and policy.  Therefore, reporting on the 2013 case results should be focused towards the different entities responsible for developing energy policy, which are primarily the individual state agencies and commissions.

III.  Description of SSG-WI Planning Function and its Interactions Within the Western Interconnection:

SSG-WI Planning Goals and Objectives

The goal of the SSG-WI planning function is to facilitate a competitive and reliable regional power market by providing information on transmission infrastructure additions that would produce a robust transmission system. A robust transmission system is one that can accommodate an efficient and competitive exchange of electric power among industry participants to enable them to serve load.  

The SSG-WI planning function will deal with congestion issues that impact the marketing of energy between regional transmission organization (RTOs) and regions of the West.  The study of transmission congestion within an RTO that does not impact other regions will remain the responsibility of the individual RTOs. Load service/reliability planning will be the responsibility of the RTOs, PTOs and LSEs.  The SSG-WI planning process will be coordinated and be compatible with the RTO Planning processes, the local planning processes and the reliability planning processes of WECC.

The SSG-WI planning effort will focus on project needs and assume voluntary participant funding for projects.  If it is determined in the future that a backstop role is necessary (beyond that of the individual RTO’s), other funding mechanisms and cost allocations can then be developed.

Focus of expansion options for marketing analysis is beyond the time frame for currently committed projects, reaching out 5-15 years in future .  The expansion options will cover possible load, transmission and resource scenarios that could occur in this timeframe.  A committed project might be one in a state siting process or under construction.

The SSG-WI will annually develop and recommend to the Western RTOs a Transmission Long Range Plan that is robust, embraces numerous planning variables, and provides insight and direction for interconnection expansion.  The Plan will be forward looking beyond existing capabilities to portray the “next step” in system development.

The SSG-WI Planning Work Group – Its Goal and Scope of Work 

SSG-WI organized a Transmission Planning Work Group (PWG) in the Spring of 2002 to develop a western interconnection regional transmission planning process.  This process was to be implemented prior to the western RTO’s becoming operational.  

On May 15, 2002, The SSG-WI Steering Group adopted the following Goal and Scope of Work for the SSG-WI Planning WG, as guidance for the SSG-WI Planning Work Group (PWG) in establishing a collaborative west wide transmission expansion planning function for the West.

Goal :To provide a forum to further the development of a robust, West-wide interstate transmission system that is capable of supporting a competitive and seamless West-wide wholesale  electricity market.

In furtherance of that goal, the PWG should, in its efforts, distinguish between transmission projects that are needed primarily to achieve certain economic benefits (economically-driven expansion projects) and those that are necessary to satisfy established reliability criteria (reliability-driven expansion projects).  The efforts of the PWG will primarily focus on the evaluation and, if appropriate, support of economically driven expansion projects that support creation of a seamless West-wide market.  

The SSG-WI Planning Work Group is tasked to implement a collaborative west wide expansion planning effort for the Western Interconnection.  The planning effort should be proactive and fulfill the following functions:

1. identify transmission congestion that is an impediment to the efficient operation of the western market

2. develop through a collaborative process, strategic transmission development options and specific alternative plans for eliminating congestion and provide information on these alternatives to the marketplace. 

3. review and evaluate sponsor’s analysis of proposed projects (transmission and non-transmission) having interconnection wide commercial impacts

4. perform planning studies as necessary at a high level, including cost and benefit assessment

5. encourage development of economic projects developed through this planning effort or by sponsors, by working jointly and closely with the states and potential project sponsors

6. develop guidelines for reviewing viable non-transmission alternatives.

7. provide technical support to appropriate regulatory agencies by identifying congested paths and the costs and benefits of eliminating the congestion 

8. assist the appropriate regulatory agencies by providing technical transmission planning support to such agencies in their development of western energy policy.

9. issue a biennial report, assessing current trends, future transmission needs and other identified alternatives, to facilitate development of an efficient seamless western market    

The effort will not have project approval authority.  The effort will not address planning issues whose impact is limited to within an RTO boundary.  The west wide expansion planning function should be consistent with the proposed planning functions and responsibilities of the individual RTOs.  Participation is open to all stakeholders.

This SSG-WI expansion planning effort and the WECC reliability effort should be complementary and closely coordinated to avoid duplication.  Recommendations from the planning group will be brought to the SSG-WI.

The PWG will collect the following inputs to the planning process:

· Historical path use.

· Future resource/demand scenarios.

· Production/Cost or other market analysis of these scenarios.

· Transmission expansion plans from 3 RTO’s (or individual TO’s prior to RTO formation).

· Local transmission expansion plans from TO’s and LSE’s.

· Inter-RTO expansion plans to facilitate a competitive WI energy market (reduce market power) developed by SSG-WI.

· Higher-level transmission development concepts, guidelines and/or principles for long-range development; long-range visions for development of the western grid developed by SSG-WI and others.  

· Resource planning processes of major load-serving entities

· State, Provincial and Federal energy policies

· Demand-side management options

· Other inputs as necessary.

From these inputs, the PWG will produce and recommend to the Steering Group, West-wide long range expansion scenarios that have broad benefits.  Drivers of each project and sponsors, if any, will be included.

 The PWG will evaluate transmission system implications and costs for various generation and load scenarios impacting the interconnected transmission system, for LSE’s and other market participants to use in their resource planning and Least Cost Planning Process.


January 2003 Report to FERC

The three proposed western RTOs (RTO West, California ISO and WestConnect) jointly filed a report with FERC on January 8, 2003.  Included in this report was a description of the elements of a draft SSG-WI planning process with a diagram depicting the flow of information within this process and with other interfacing processes.  The filing indicated that the planning process was still being worked on and it was expected to evolve over time as experience is gained with interconnection wide transmission planning.  The January filing also identified four major issues with this planning process that needed to be addressed to make the planning process functional.  How these issues were resolved is described in Appendix III.

This document reflects the result of review and update of the SSG-WI planning process described in the January 8, 2003 FERC report.  This description of the SSG-WI Planning Function and its interactions within the Western Interconnection, was developed by the SSG-WI Planning Work Group(PWG)  in coordination with WECC and participating stakeholders.  The PWG participants consist of representatives of the proposed RTOs, WECC, state regulators, public entities, and generation developers.

The primary driver for SSG-WI involvement in interconnection wide planning is to address seams issues that arise between the three proposed western interconnection RTOs and to address major transmission constraints that affect a wide area of the Interconnection.  The PWG recommends that whenever a planning seams issue is identified, SSG-WI should be prepared to address the issue.  These seams issues can range from investigating long term inter-RTO transmission requirements to providing processes to address planning issues that affect one or more areas (for example, beyond the boundaries of a single RTO).  This mainly includes working with other organizations and agencies that have interconnection wide scope. The PWG may work with individual entities or projects, upon their request, to facilitate the development of transmission projects.

The process described in this document is applicable to both the pre- and post- RTO time frames.   However it is likely the process will evolve over time and will be reviewed and modified for post-RTO operation.  The WECC portion of the process is an existing process, described in the WECC document “Procedures for Regional Planning Project Review and Rating Transmission facilities”.  The SSG-WI portion of the process is new and is now being implemented.  The first SSG-WI Transmission Planning Report resulting from the SSG-WI portion of the process will be issued in September 2003.  

The SSG-WI Planning Function

NOTE:   Details of the role of the SSG-WI Planning Function in the Western Interconnection are described in Appendix I.  A summary description of the WECC Regional Planning Project Review Process is described in Appendix II.  The proposed resolution of the four planning issues identified in the January 8, 2003 SSG-WI report to FERC is presented in Appendix III.

The SSG-WI Planning Function is a proactive, region-wide, transmission planning effort addressing transmission needs and alternatives to meet conceptual resource development scenarios.  It is a stakeholder-involved process.  It addresses congestion issues that impact the marketing of energy between RTOs or subregions
, including the study of congested paths within a subregion that have an impact on the ability to market between subregions.  The study of transmission congestion within an RTO that does not impact other subregions remains the responsibility of the individual RTO’s or local/subregional entities.  However, RTOs or other entities may request the PWG to assist them in evaluating or developing specific projects.

Transmission planning performed by the RTO/ISOs, subregions and others within the West is an important part of the overall transmission planning process for the West and SSG-WI provides for a seamless transmission planning function throughout the interconnection.

The SSG-WI Planning Function provides information for Load Serving Entities (LSEs), other market participants and state/provincial policy makers to make informed decisions about the transmission implications of possible resource scenarios for meeting their load obligations.  The time horizon is five years and beyond.  In this timeframe, SSG-WI planning incorporates transmission expansions that are being implemented and investigates the subsequent needs of the West. 

The SSG-WI Planning Function is open to industry segments and stakeholders within the Western Interconnection.  It includes state and regulatory input.  SSG-WI will coordinate its process and planning cycle with the three RTO’s and others within WECC.

The PWG addressed the relationship between the SSG-WI Planning Function and the WECC processes.  The WECC Regional Planning Project Review Process describes how transmission planning should take place within the West.
 The SSG-WI and WECC processes are very complementary and reinforce each other.  They will build on each other to foster successful completion of both processes.  The SSG-WI Planning Function will provide proactive region-wide planning at the front end of the WECC process, while the WECC process will provide follow through and closure for sponsored projects moving through to implementation and facility rating.

WECC’s coordinated planning policies and procedures for the Western Interconnection, documented in “Procedures for Regional Planning Project Review and Rating Transmission Facilities” can be found at www.wecc.biz. (For a summary description, see Appendix II).  The Rating Transmission Facilities portion of the WECC procedures is clearly the responsibility of a project sponsor and beyond the scope of the SSG-WI Planning Function.  

The SSG-WI Planning Function is expected to incorporate several inputs, including input from RTO, subregional and LSE expansion and resource plans.  SSG-WI will perform an analysis of historical path use and future system needs.  At this time, this analysis includes generation scenario modeling and transmission long range planning.  Other analyses may be added or modified in the future as the planning function evolves.  The SSG-WI Planning Function takes the information gathered from outside sources (e.g. Subregional Planning Groups, RTOs/ISOs, PTOs, LSEs, non-RTO/ISO members) and the results of its own internal studies, and identifies future system needs and possible solutions to these needs, both transmission and non-transmission.  This information is developed in an open process and disseminated to all interested parties and posted for input from the market participants and other parties interested in regional planning.   As SSG-WI analyzes the transmission needs of the system (from its various inputs), it will also propose high-level alternative solutions to these problems.

These solutions include possible non-transmission solutions or an aggregate set of non-transmission alternatives.  The level of detail of these non-transmission alternatives includes favorable location and sizes of generation and demand-side measures that would be necessary to impact the transmission alternatives.  All of these possible solutions are posted for market input and comment before SSG-WI completes its expansion plan.

The SSG-WI Planning Function is envisioned to provide information to market participants to facilitate market participant decisions.  The SSG-WI Steering Group decides which issues should be recommended to the RTOs for further analysis.  The Planning Function incorporates any input received into its analysis and develops an annual SSG-WI Transmission Planning Report.  SSG-WI is limited in its ability to go beyond the identification of possible future transmission and non-transmission additions for others to implement.  It is not intended to be a decision-making body but rather take on a supporting and facilitating role.  It does not fund or compel any projects nor allocate costs.

The goal is to get Project sponsors to come forward to review the SSG-WI planning work and to determine whether there is an economic interest in pursuing project development.  Sponsors are responsible for determining if there are other interested projects participants and for taking projects through the WECC Regional Planning Project Review Process and subsequent project development actions such as environmental analysis and siting, permitting and approval requirements.

SSG-WI does not perform environmental analysis of sponsored projects. SSG-WI does not participate in siting processes or other governmental activities with analysis or recommendations unless requested by project sponsors or state agencies.  SSG-WI limits its participation to making models available and explaining the extent of its analysis.  Project sponsors are responsible for developing economic justification, arranging financing, designing and constructing the project.

Subregional Planning Groups

Prior to the formation of RTOs in the West, Subregional Planning Groups, working in cooperation with the SSG-WI Planning Work Group, will play a significant role in Planning of the Western Interconnection transmission system.  Through SPGs, stakeholders are able to become involved in finding solutions to local transmission needs.  

SSG-WI and the SPGs will develop a cooperative, supportive and complementary working relationship.  Both SSG-WI and the SPGs will work together to develop models and databases for production costing planning studies.  SSG-WI will focus on interconnection wide needs.  Results of SSG-WI studies will feed into SPGs for further economic analysis and detailed planning studies involving local transmission providers and stakeholders.  Results of SPG studies will feed into SSG-WI for evaluation of potential interconnection wide benefits to entities beyond the local level. 

Several SPGs have already formed or are in the formative stages.  The following is a brief summary of those SPGs.

Central Arizona Transmission System (CATS)

The CATS SPG is focusing on development of the transmission system between the Phoenix and Tucson areas in Arizona.  It is addressing transmission concerns related to load growth in this area and proposed generation additions in this area of approximately 10,000 MW.  Participants include Arizona Public Service, Salt River Project, Tucson Electric Company, Southwest Transmission Cooperative, Citizens Communications Company, WAPA, and the Arizona Corporation Commission staff.  The project was opened up to all stakeholders, thus many more participants became involved.  

Today, the study area encompasses an area bounded by the Phoenix Metropolitan area to the north, the Tucson Metropolitan area to the south, the Palo Verde Generating Station to the west and the Arizona/New Mexico border to the east. An initial meeting was held in March 2000.  The CATS Phase I Study was completed and report published in July 2001.  The first CATS Phase II meeting was held in August 2001.Phase II analyzed the combining of several Phase I alternatives, and integrating other proposed transmission projects in Arizona that were not included in CATS Phase I.

Web Site for the CATS Subregional Planning Group is http://www.azpower.org/.

Southwest Transmission Expansion Plan (STEP)

The goal of STEP is “To provide a forum where all interested parties are encouraged to participate in the planning, coordination, and implementation of a robust transmission system between the Arizona, Nevada, Mexico, and southern California areas that is capable of supporting a competitive efficient and seamless west-side wholesale electricity market while meeting established reliability standards.  The wide participation envisioned in this process is intended to result in a plan that meets a variety of needs and has a broad basis of support.

STEP is an ad-hoc voluntary organization whose membership is open to all interested stakeholders.  STEP’s focus is on economically driven expansion projects that support the development of seamless west-wide markets.  STEP will work with project sponsors to help assess the benefits of their independent transmission proposals. 

STEP will develop a biennial planning process that produces a long-term bulk transmission expansion plan (10 years or more).  It will identify current and future transmission congestion that is an impediment to the efficient operation of the western market.  STEP will develop, through a collaborative process, strategic transmission options and specific alternative plans for reinforcing the transmission system and for reducing or eliminating g congestion.  This information will e provided to the market place.  It will rely as much as possible on the technical studies conducted by project sponsors and studies conducted in other forums.  STEP will perform technical study work that is not duplicative of work done by others.

Additional information on STEP is available at the web site http://www1.caiso.com/docs/2002/11/04/2002110417450022131.html.

Rocky Mountain Subregional Planning Group

The Rocky Mountain SPG is an effort initiated by the Governors or the states of Wyoming and Utah.  The Goal is: “To identify in an open and public process, the most critical electric transmission and generation project needs in the Rocky Mountain subregion, and with broad stakeholder involvement provide a framework for regional collaboration to improve the Western interconnection with technical, financial and environmentally viable projects identified for developmental consideration.

Electric transmission in the rocky Mountain region is constrained and as a result, the region’s vast wind, natural gas and coal resources are underutilized.  RTOs are years from effective operation and there is no current collaborative Rocky Mountain planning g effort to consider transmission expansion from a holistic perspective.  

Those to be involved include Western Interconnection electric utilities, IPPs, rural electric generation and transmission cooperatives, municipalities, federal power, transmission and marketing agencies, project developers, entrepreneurs, power brokers, state and federal regulators, state energy office representatives and anyone interested in regional electric generation and transmission planning.

Additional information on the Rocky Mountain Subregional Planning Group may be found at their web site http://psc.state.wy.us/htdocs/subregional/home.htm.

Northwest Subregional Planning Group

The Northwest utilities and stakeholders are currently organizing an SPG in the Northwest under the Northwest Power Pool.  An initial organizing meeting was held August 6, 2003 in Portland, Oregon.  The Scope of the group’s activities is currently under development.  It is planned to focus the group on expansion of the Northwest transmission system, identifying congestion and potential solutions inorder to meet the projected future needs of the wholesale electricity market in the Northwest.

Additional information on the Northwest Subregional Planning Group will be posted under the Northwest Power Pool’s web site at http://www.nwpp.org.

IV.  Historical Path Flow Study 

The analysis of actual historical power flow data for the transmission system in the Western Interconnection provides an indication of how marketers and load serving entities have utilized the transmission system to market energy and serve load.  This information is also useful in the analysis and identification of potential future areas of congestion and for verifying model representation for power flow and production costing analysis. 

This work is the latest in a continuing effort to analyze utilization of the western Interconnection transmission system.  Similar analysis was performed by the three western Regional Transmission Associations (RTA) as documented in the latest Biennial Transmission Plan, dated July 2000.  Historical data analyzed and included in the August 2001 Western Governor’s transmission report was also incorporated. The time period covered by the analysis in this report is from Winter 1998-1999 through Spring 2002.  

The analysis was performed for 33 transmission paths, representing all the major transmission paths in the western interconnection.

The analysis utilized real time hourly power flow and operating transfer capability data submitted by path operators and archived in the Western Electricity Coordinating Council’s EHV Data Pool database.  Most data in the EHV Data Pool database is complete.  In some cases, the real time path operating transfer capability was not reported and assumptions were made based upon published path transfer capabilities.  These assumptions are noted in this report.

To facilitate comparison among the paths, a utilization indicator was calculated.  The same indicator was used in the RTA’s Biennial Transmission Plan report.  This indicator is calculated as the percentage of time the path exceeds 75% of its operating transfer capability over the season reported.  The 75% level was chosen as an indication of a path that may be considered heavily utilized.  This figure was developed for purposes of this report and has no basis in terms of an accepted industry standard or practice.  The magnitude of the indicator is not necessarily an indication that there is congestion, or an inability to meet the needs of transmission users, on the path.  In the western interconnection, paths are designed to be loaded to 100% of their operating transfer capability and withstand a credible outage without violating reliability standards.  

A second loading indicator presented in this report, is the peak loading during the season.  This indicator does not include a time factor as does the 75% indicator.

The work in this report was sponsored by the Seams Steering Group – Western Interconnection (SSG-WI), which is supported by RTO West, the California ISO and WestConnect.  Data used in the analysis was provided by the Western Electricity Coordinating Council.   This effort is a product of the SSG-WI’s Planning Work Group.  Participants in the Work Group include RTO members, marketers, generators, renewable resource interests, non-RTO participating entities, representatives of various western state agencies and representatives of the Western Interstate Energy Board. 

The following observations may be drawn from the analysis:

1. The following paths had at least one season over the study period, in which the seasonal loading exceeded 75% of OTC 50% of the time or greater: (These may be considered the more heavily utilized paths relative to their operating transfer capability.  This by itself is not an indication that these are the most commercially congested paths.  These are also not the most heavily loaded paths in terms of the magnitude of MW loading)

Path 19 – Bridger West 

Path 27 - IPP DC Line 

Path 50 –  Cholla – Pinnacle Peak

Path 22 – Southwest of 4 Corners

Path 47 –  Southern New Mexico

Path 30 – TOT 1A  (Colorado to Utah)

Path 36 –  TOT 3  (Wyoming to Colorado)

2. Paths with the highest loadings relative to their transfer capabilities are primarily located in the Rocky Mountain and Desert Southwest regions (Wyoming, Colorado, Arizona and New Mexico).

3. The two most heavily loaded paths, West of Bridger and the IPP DC Line, are transmission paths with high load factors dedicated to the integration of generating plants in Wyoming (Jim Bridger) and Utah (Intermountain Power Project).

4.   For use in future analysis, improvements should be made in the data reporting procedures for data to be included in the WECC EHV Data Pool database.  One area that should be reviewed is the calculation and reporting of OTC limits.

From this analysis, it cannot be concluded whether there was significant congestion (defined as the inability to obtain transmission capacity when needed) on a path nor whether there are economic benefits to increasing the transfer capability of any of the paths analyzed.

Figures ___ and ___ summarize the path “peak loading” and “percentage of time exceeding 75% or OTC” .  Path numbers are the WECC Rated Path numbers. The complete report, “Western Interconnection Path Flow Study – February 2003” is available on the SSG-WI web site at http://www.ssg-wi.com.
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(SUGGESTION: Discuss why COUGER model chosen for these studies)

Description of ABB Market Simulator Model:
Market Simulator is ABB’s program for midterm simulation of large electricity power markets.  By combining a physical network model, economic generation data and historical demand data, the model simulates the financial and physical performance of a power market with hourly resolution for studies up to one year in duration.

The primary use of Market Simulator, also known as the COUGER Model, is to assist planners in identifying the costs and benefits of proposed transmission and generation expansion projects.  For each simulation, the model catalogs hourly production costs
 and nodal prices, to indicate the benefits and costs of expansion projects.  Projects that are shown to be economically viable can be identified for further examination and to identify the point of diminishing financial returns for incrementally increasing transmission or generation capacity
.

Economic preference for each thermal generating unit is specified by a piecewise linear incremental heat rate model, time varying fuel costs and variable O&M costs.  Capacity and outage information for each unit are also specified as input data. The previous material describes the economic dispatch capabilities and algorithm of Market Simulator.  Dispatch determines the loading of resources; predicting the on/off schedule of the thermal units is known as unit commitment.  At run time, the user has two options regarding unit commitment:

· Disabled:  In this mode, all units not on outage are assumed available for dispatch. Units on must run status have dispatch lower bounded by the normal unit minimum level.  Units on fixed dispatch are locked to their assigned schedule.  All other thermal units are made available for dispatch from 0 MW to normal unit maximum capacity.

· Enforced:  The current version of Market Simulator features a multi-area priority list unit commitment method that reflects known transmission constraints when the transportation model is invoked to model the WECC.  Both minimum up- and down-times are considered.

Nodal demand data and hydro dispatch are the two sets of input data that produce most of the temporal variations in the output results. The nodal demand is determined at each hour by imposing/fitting a set of load distribution factors obtained from a power flow case (Market Simulator required input data) on to load shapes chosen to describe control area demand patterns.  Typically historical control area load data is used to describe the base case for simulation, with adjustments made to reflect current expectations of monthly peak and energy load. The load data can be further modified to stress test high- and low- demand scenarios if desired. The hydro dispatch is a simple peak-shaving algorithm, which takes monthly estimates of each projects average MW output and tries to shape the output towards peak periods while respecting the maximum MW, minimum MW, and ramping limits.
 

Transmission constraints take the form of thermal limits on AC lines and bi-directional flow limits on interfaces.  Interfaces are sums of flows on sets of lines, known elsewhere as branch groups or nomograms.  The (optionally seasonal) limits for lines and interfaces are input data.

At the heart of Market Simulator is a transmission-constrained economic dispatch algorithm that identifies for each hour of the study the generation dispatch
 that minimizes total system production cost while matching generation to load and losses and observing transmission congestion constraints.  High algorithm performance in the algorithm is obtained by solving each hour’s dispatch through a technique known as delayed constraint generation, iterating between invocations? to a linear programming (LP) solver and a power flow calculator, as shown in Figure 1.  The LP solver produces a candidate dispatch, which is then evaluated for feasibility by the power flow calculator.  If the associated power flow violates any transmission constraints, those constraints are added to the LP formulation, and the process continues until convergence is obtained.  Because each hour’s dispatch begins its solution with the previous hour’s solved problem in memory, very few constraints are ever required to be added to the LP after a few hours’ solutions are obtained.

Because the dispatch of pumped storage units cannot be decoupled hourly, a price-leveling algorithm is used to schedule these units before the economic dispatch algorithm commences.  While respecting pond capacity limits, each pumped storage plant is scheduled in alternating ‘blocks’ of generation and pumping energy until the expected local marginal price ratio does not compare favorably with the cycle efficiency of the unit. 

Upon completion of the program, the following data are available for retrieval and plotting with hourly resolution:

· Loading for each generating unit;

· Flow on any AC or DC line

· Flow on any interface

· Locational marginal price for any bus

· Net import, load and generation for each area.

An auxiliary program provides a means of rapid extraction to present a subset of the hourly data in spreadsheet format. 

In addition, summary information for the study including but not limited to total production cost, energy dispatch, etc. is provided in tabular format.

Hydro Modeling

COUGER is limited when it comes to hydro modeling and optimization. However, the model accepts hourly hydro shapes and treats them as fixed values. For the SSG Studies, an external algorithm was used to shape hydro. 
The external algorithm used for hydro shaping can be described as a mix of peak shaving and "pseudo" run-of-the-river.  It uses hydro resources to level the load shape without regards to the existence of other resources. The run-of-river hydro energy is modeled as base load energy; whereas the dispatchable "monthly" hydro energy dispatches to shave system peak load.  Hydro power plants are scheduled one at a time over the horizon of the week, subject to hourly constraints for minimum and maximum generation, weekly constraints for ramp rates, and total energy.

In COUGER, the LMP differences get muted when looking across cases because the program just looks at variable costs and does not factor in costs associated with bid behavior (e.g., when the snow pack is low, market prices would likely be more than variable costs).  In addition, the peak shaving algorithm will schedule a considerable percentage of the hydro hours at the minimum output level from the hydro power plants, which does not typically reflect actual hydro operations. Thus, peak shaving may underestimate the use of thermal peakers, lowering peak hour LMP estimates.
Wind Modeling

Distributed Generation/Demand Response

Non-wires alternatives will be considered in both the modeling of future congestion and in the SSG-WI/WECC Regional Transmission Planning Process that reacts to identified transmission needs and proposed projects.  This process, which is graphically depicted in Figure __ of Appendix C, non-wires alternatives will be examined in Box 7 and included in the planning results in Box 9. For an illustration of how non-wires alternatives will be treated as part of SSG-WI modeling of congestion, see page __ on modeling results.
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Figure 1: Market Simulator Algorithm

B. Description of ABB Market Simulator Model – Kurt Granat/Rich Nixon

i. Hydro and wind = hard-wired

ii. Thermal power plants dispatched economically to simulate market

iii. Transmission impacts calculated based on changes from 2008 WECC Power Flow Study

C. Description of model assumptions – various authors – see schedule
i. Simulation of median, high and low hydro

ii. Evaluation of median, high and low gas prices

iii. 25% reserve margin = proxy for resource adequacy, but no relationship to resource adequacy efforts underway in RTO-West and Cal ISO areas (Does WestConnect have resource adequacy effort underway?)  Right now the 25% reserve margin is just an artifact of the assumptions in the 2008 case.  Since 25% reserve margin does not appropriately capture resource adequacy parameters in NW, the approach for the 2013 run will be to add sufficient resources to avoid unserved load. 

a. hydro= nameplate capacity

b. wind= 20% of nameplate capacity would be contribution to any reserve margin

iv. Description of model assumptions compared with expectations for WI-wide fully functioning market

a. Hydro simulation

b. Market simulation

D. Reasons for Selecting 2008/2013 simulations for this study 

III. Base case = 2008 simulation

A. Generation includes power plants on-line January, 2004 unless construction far enough along and contracts in place to ensure that plants will be on-line sometime in 2004

B. Transmission includes lines that will be energized by 2008 as evidenced by construction underway, or all required regulatory permits issued

C. Gas price = wellhead price + basis and transportation adder for WI sub-regions

Evaluation of median, high and low gas prices:


In modeling transmission congestion in 2008 and 2013, the SSG Study used three alternative gas price assumptions:  a low U.S. natural gas well-head price of $2.00/mcf in 2008 and $2.50/mcf in 2013; a medium well-head price forecast of $3.00 in 2008 and $3.50 in 2013; and a high well-head price forecast $4.50 in 2008 and $5.00 in 2013.  All numbers are in 2000 dollars.


These gas price assumptions were selected to cover a wide range of future prices.  Because the most recent price forecast done in 2003 is significantly higher than the forecasts done in 2002, the SSG Study focuses its analysis on its medium and high gas price scenarios.

The following graph shows how the SSG-WI gas price assumptions compare with recent wellhead gas price forecasts by the California Energy Commission, the Northwest Power Planning Council, the Energy Information Administration’s Annual Energy Outlook 2003, GII (formerly DRIWEFA), and EEA.
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Basis differentials and gas transportation costs are added to the assumed U.S. wellhead prices.  The basis differentials and transportation adders are from the Northwest Power Planning Council's "Fuel Price Forecasts for the Fifth Power Plan," September 2002.  Appendix  __ [TBD] shows the assumed delivered cost of gas for each of the modeling regions.

i. Median price = $3.00/MBTU

ii. High price = $4.50/MBTU

iii. Low price = $2.00/MBTU

D. Cases:

i. Median hydro, low gas

ii. Median hydro, median gas

iii. Median hydro, high gas

iv. Low hydro, high gas

v. High hydro, low gas

E. Results for 5 cases – Rich Nixon/Kurt Granat

IV. Scenarios and assumptions for 2013 simulation

Proposed Resource Additions for 2013 Scenarios

For all Scenarios
Additions for 2013 include all additions that were not included in the 2008 base run.  Only projects under construction and likely to be completed during 2003 and 2004 were added to existing resources for the 2008 base run.  

For all 2013 scenarios it is proposed to add 6,400 MW (nominal) of wind at specific locations based on recommendations from AWEA and the LAW Fund.  Much of this is expected to come on line in 2003-2005.

Natural Gas Scenario

Below are the proposed natural gas additions of 16,000 MW.  These additions will yield a load-resource balance slightly below the 2008 levels.  

The 16,000 MW would be spread to the sub-regions in the following manner.  First meet minimal CA and CFE? needs (at a zero planning margin); then allocate the remainder of the 16,000 MW based on sub-region summer peaks (labeled “by Summer Load less deficit” in the spreadsheet).  We may need a different approach for Canada and NWPP because these are winter-peaking energy-constrained sub-regions.




MW

	Canada
	1,460

	NWPP-US
	3,281

	RMPA
	1,018

	Az-NM-S.Nv
	2,782

	California
	5,766

	Mexico-CFE
	1,692

	
	

	Total
	16,000


All of the Canadian resources would be allocated to British Columbia.  California and Mexican resources would be allocated to bubbles based on discussions with CEC and Cal-ISO staff.  The locations of resource additions may need to adjusted based on model performance.

Renewable Scenario

Roughly 12,000 MW of new renewable generation will be added to the 6,400 MW of wind included in all cases.  The resource types and locations will be based on recommendations by AWEA and the LAW Fund?  (SUGGESTION: more explanation is needed here as to why this level of renewable resources is reasonable, e.g. assumption of Renewable Portfolio Standard.)  These resources will be added to the Gas Scenario.  Between 2,000 and 4,000 MW of new gas will be removed (set to “not-run”).  New gas plants in low cost areas or with low capacity factors will be removed first. 

Coal Scenario

Between 16,000 and 18,000 MW of coal will be added at locations based on recommendations from Jacob Williams of Peabody Energy in consultation with several

of the coal developer and coal reserve holders in the Western US who are logical suppliers for any new Western coal generation. (SUGGGESTION: Add justification of this level coal, e.g. included in utility IRPS, cost-effective as long as Tx capacity available, etc.)   About 2,000 or 3,000 MW of new gas will be left in (not turned off) for California and Mexico so the model will perform reasonably without major transmission additions.

A. Criteria for Generation and Transmission additions

B. Gas price assumptions -- Doug Larson/Cynthia Praul
i. Median price = $3.50/MBTU

ii. High price = $5.00/MBTU

iii. Low price = $2.50/MBTU

C. Demand-side management/demand response scenario modeled as demand reduction -- Doug Larson/Tom Foley

D. Gas scenario – XX MW of new gas, 6400 MW of new wind, XX MW of new coal

E. Coal scenario – 6,000 MW of new coal, 6,400 MW of new wind generation, xx MW of new gas – Jacob Williams 
F. Renewables scenario - 21,200 MW of wind and XX MW of new gas 18,400 of new wind - 12,000 MW above base or coal case -- Jayson Antonoff 

G. Distributed generation modeled as gas close to load center

Non-Wires Alternatives

At the high level of planning done by SSG-WI, there at are at least a couple of ways to model the effectiveness of non-wires alternatives at relieving congestion and delaying construction of wires.  The simplest way is to analyze the results of the 2008 and 2013 scenarios.  Another way would be to run sensitivities on each generation scenario to measure the effectiveness of, say a 5% to 20% decrease in loads.

  The results from modeling the 2008 and 2013 scenarios can be used to approximate the effectiveness of non-wires alternatives in reducing transmission congestion.  The impact of successful demand-side measures in reducing transmission congestion can be estimated by extrapolating the lower load in 2008 to the 2013 scenarios.  For example, if demand-side measures were able to hold peak load in 2013 to levels forecast for 2008 then….[TO BE FILLED IN WITH MODELING RESULTS].
 The impact of generation on the load side of a constraint can be estimated using the results from the gas-fired scenario in 2013, which assumes gas-fired generation beyond that already planned, will be located near load centers.  For example, if only load-based generation were added to meet load growth between 2008 and 2013 congestion on the transmission system would be….[TO BE FILLED IN WITH MODELING RESULTS].  Frequently the generation that can be located on the load side of a transmission constraint will be gas-fired.  Changes in production costs under the natural gas generation scenario were evaluated using a high gas price scenario. 

The impact of non-wires transmission alternatives, such as RAS and FACTS, could be estimated by the increase in the carrying capacity of the existing system

 when these devices are utilized.

H. Cases for each scenario same as for 2008 simulation

I. Results for scenario analyses and associated cases – Rich Nixon/Kurt Granat
V. Possible improvements to future studies -- Dennis Phillips 
A. Better hydro modeling

B. Better market simulation

C. More flexibility to perform scenario analyses

D. Ability to integrate generation and transmission planning

E. Consistent load modeling assumptions

F. Improve wind generation modeling

G. Coordination with local resource plans and IRPs

Model Improvements:

Hydro modeling 

Potential problems:  The hydro dispatch function is not performed within the optimized power flow model in an integrated manner.  Rather, hydro generation is an input to the model and is treated as a load reduction.  As a result, the process of setting up water year scenarios is time consuming, subject to inconsistencies in assumptions and prone to error.  For example, PNW hydro inputs were derived as follows: BPA staff created monthly hydro generation tables for low-medium and high water years using the HYDSIM model and PacifiCorp staff converted the monthly data into hourly generation tables using a peak shaving algorithm.  The entire process involved two organizations, three models, three sets of load data and three sets of assumptions of how hydro systems operate - a challenge at best because each model introduces approximations
. 

Potential Solutions:

1) Incorporate a fully integrated multi-dam hydro formulation within the optimized dispatch model. 

2) Resolve proprietary issues and replace the peak shaving algorithm with outputs from BPA’s Hourly Operation System Simulator (HOSS) which models hydro dispatch with much greater precision. 

3) "Tune" the existing process.  I.e., adjust the monthly maximum and minimum limits until the peak shaving algorithm produces hourly generation shapes that more accurately reflect HOSS operation,  (e.g., redefine limits based on probability of exceedence concept).   

4) Streamline overall input-output-report writing process to ensure consistency and reduce errors.     

Modeling Uncertainty

Potential problems:  The optimizing techniques currently in use underestimate volatility in prices and quantities. Simply put, we over-optimize the system.  At any point in time our models know the future with perfect certainty and they never make mistakes. As a result, we miss the boom–bust cycles and the excursions in prices that accompany large swings in the surplus and deficit. 

Potential Solutions:


Transmission upgrade decisions, hydro dispatch decisions, unit commitment decisions, annual maintenance decisions, and FTR price and quantity decisions are always made with imperfect knowledge. Hence we will probably want to investigate other modeling techniques that may do a better job of simulating decision making under uncertainty.      

And we can always improve on our existing process. We model uncertainty by simulating operations under various “scenarios”.  So at a minimum we want to: 

1) Create scenarios that are based on a consistent set of input data, e.g., scenarios that are based on consistent data, which could even include weather correlated data such as heating and cooling loads, snow-pack and timing of runoff.   

2) Create a sufficient number of scenarios that will adequately represent the range of future possibilities.

3) Attach the appropriate probability weight to each scenario.

4) Automate as many functions as possible and turn-around time required to run a scenario.

Modeling New Resource Acquisitions

Potential Problems:  Transmission and generation are substitutes, so the economics of new transmission capacity is largely determined by where, when and how much new resource capacity we decide to site in our studies. And, the opposite is also true.  Hence, because they are substitutes, the same list of variables that affect transmission acquisition decisions will also affect resource acquisition decisions so we can easily introduce biases and inconsistencies if we make resource acquisition decisions exogenously and with different economic assumptions.    

In addition, tactical problems may arise when we consider the practicality of manually developing economically consistent resource acquisition scenarios for large numbers of scenarios in which fuel price and load growth trajectories are continually varying over time.    

Potential solutions:

Hardwiring new resource capacity is always an option.  And when there are only a few scenarios, it’s doable.  But we may also want to explore other modeling techniques that would allow the model to acquire new resources based on resource supply curve data.  This approach would be especially convenient if we develop the capability to simulate multiple years in a continuum and across “many” different load and fuel price trajectories.    

Incorporating uncertainty into the resource acquisition decision is another reason to allow the model to acquire resources, but that discussion is better left to another paper.     

Modeling Bus Bar Loads   

Potential problems:  We are not simulating the temporal and spatial variability we would actually see in bus bar loads, which may cause us to underestimate congestion and dampen the volatility we see in prices.  And the load shapes we are using are usually not correlated to the hydro scenario being analyzed.  

Potential solutions: 

Explore the possibility of:

1) Using same historical water year/weather year data to derive regional hydro inflows and regional bus bar load data.
2) Stochastically synthesize regional hydro inflows and correlated bus bar loads. 

Modeling Game Theory and Market Behavior     

Potential problems:  Most existing models simulate perfect competition, which maximizes total social benefits.  However, in reality, firms can maximize profits by withholding generation and some would argue that the prices that result are more indicative of what we see in today’s markets.

Potential solutions: We need to have a better understanding of how economic equilibrium concepts like Cournot-Nash work and how we might incorporate these features into future model formulations.    

Modeling Marginal Losses

Potential problems:  Marginal loss rates can create large LMP differentials that when ignored lead to inefficient dispatch and resource siting decisions.

Potential solution:  Incorporate marginal loss methodologies in our formulation.   

VI. Findings, conclusions and recommendations - All
VII. Appendices

A. Glossary of Terms
B. Comparison of WGA and SSG Studies—ATTACHMENTS
APPENDIX B 

Attachment 1 – Conclusions from the WGA Technical Study

Two bookend generation 2010 expansion scenarios were reviewed and transmission

expansion plans proposed for both.

· If generation expansion results in mostly gas-fired generation located in or close to loads, transmission expansion that is already under construction or committed to be on line in by 2004 is probably adequate. This conclusion is highly dependent on the assumptions made for gas prices.

· If generation expansion includes significant new coal, wind, hydro, and geothermal resources that are typically located in the more electrically remote regions of the system, $8 to $12 billion (in 2010 dollars) of new main grid transmission infrastructure and generation integration transmission may be needed. However, fuel savings and reductions in market clearing prices as compared with the gas case may justify the additional transmission, depending on assumptions of delivered gas prices, the capital cost of generation, and coal price assumptions. The difference in annual average variable cost savings between the Gas scenario and the Other-Than-Gas scenario is approximately $3 billion to $4 billion. In the high gas price sensitivity study, these annual savings jumped to over $5 billion.

· The initial cost of the Other-Than-Gas case transmission expansion could be reduced by $1 billion to $4 billion (all 2010 dollars) with further study or if main grid transmission plans influence optimum location of generation expansion.

· Capital costs of new generation were analyzed briefly in the spreadsheet study, but were not factored into the production cost model results. Depending on the treatment of capital costs and other fixed costs, including the capital costs of pipelines and fuel delivery systems, either "bookend" generation and transmission expansion scenario appears to be economical.

· Mitigation of market power and policy choices such as decreasing reliance on gas or developing indigenous renewable or coal resources will be important in deciding how much transmission expansion is needed.

APPENDIX B

Attachment 2 - WGA Study Recommendation for Additional Work

The WGA study recommended that additional work should be completed to refine the modeling analysis by:

1) Evaluating alternative load growth scenarios that reflect implementation of end-use load management, energy efficiency and distributed generation resulting from consumers receiving closer-to-real-time signals on electricity price;

2) Expanding the sensitivity analysis to examine the impacts of natural gas prices on electricity prices and load growth;

3) Conducting an incremental transmission addition study to better quantify transmission levels and costs;

4) Expanding the analysis by including DC transmission options;

5) Evaluating the market power mitigation and operational flexibility benefits of either (a) additional generation in transmission-constrained areas or (b) the addition of more transmission; and

6) Evaluating additional generation scenarios including combinations of wind and peaking resources.

7) Evaluate the use of additional emerging technology-based solutions in increasing transfer capacity in the existing transmission system where applicable.

APPENDIX B

Attachment 3 – Comparison of WGA and SSG Technical Studies

	
	WGA Study
	Proposed SSG Study

	Scenarios Studied


	1- All-Gas (25,000 MW)

2- Other than Gas (18,000 MW of coal, 4,000 MW of wind, and 1,500 MW of geothermal)
	1- Gas Scenario

2- Coal Scenario

3- Renewables Scenario

	Years Studied
	2004 and 2010
	2008 and 2013

	Analysis Tool
	GE MAPS
	ABB Market Simulator

	Hydro Sensitivities
	Yes – high, average, and low
	Yes – high, average, and low

	Gas Price Sensitivities
	Yes – high, average, and low
	Yes – high, average, and low


Benefits of SSG Study over WGA:

1) Additional scenario that studies large amounts of wind generation

2) Updated load, generation, and gas price assumptions

3) Updated estimate of future congested interfaces. 

4) More refined and better optimized transmission expansion plans (consideration of DC) 

APPENDIX C

Attachment 1 - - SSG-WI Planning Function and its Interactions 

Within the Western Interconnection 

The following describes the major elements of the  SSG-WI planning function and its interactions within the Western Interconnection planning process as described in the boxes in the attached chart.  The SSG-WI Planning Function is consistent with and complements the WECC Regional Planning Project Review Process described in Appendix II and in the WECC document “Procedures for Regional Planning Project Review and Rating Transmission Facilities.”  The process described in this Appendix I is applicable to both the pre- and post- RTO time frames.   However it is likely the process will evolve over time and will be reviewed and modified for post-RTO operation.  

The planning process chart depicts a general flow of the Western Interconnection planning process from the top to the bottom of the chart.  It consists of four major areas as follows:

A.   Local/Subregional Entities and RTO/ISOs:  This area of the chart includes activities undertaken by these entities in the early stages of developing their plans, prior to entering in a regional planning activity.  In addition to RTO/ISOs, these entities could include transmission owners, load serving entities, and groups such as the Northwest Power Pool.  It should be noted that these RTO/ISO planning processes are not fully developed at this time, may develop under different timelines, and may not be similar in nature.

B.   SSG-WI:  This area of the chart describes the additional process detail that SSG-WI has developed and will use in its initial steps of identifying alternatives. 

C.   Project Sponsors:  This area of the chart describes the high-level steps that project sponsors follow in implementing specific projects.  Project sponsors could include any entity that proposes a transmission project, such as existing transmission owners, load serving entities, independent power producers, power marketers, or merchant transmission providers.  

D.   WECC:  This area of the chart outlines the WECC procedures and other activities that support regional planning from the outset of entities making their internal needs and plans public through to project approval and implementation.

SSG-WI’s basic role is to identify areas of potential future transmission congestion in the Western Interconnection, develop and analyze alternative solutions and provide this information to all entities, including RTOs, Participating Transmission Owners, non-RTO members, LSEs, state agencies, generation owners and marketers.   Since SSG-WI has no implementation authority, it is the role of these entities to review the SSG-WI analysis and to pursue project implementation for those projects that they determine have sufficient economic benefit. 

BOX 1 - Load Serving Entity Resource Planning

Each load serving Entity (LSE) will be responsible for assuring its resource adequacy.  It will keep the RTO’s and SSG-WI informed of its plans and needs and these resource plans will be included in the RTO and SSG-WI studies.

BOX 2 – RTO/ISO Expansion Plans

Each RTO Planning Process will be designed to address the transmission expansion needs of its service territory.  The specifics of these processes will not be described in detail here (not all of them are fully developed at this time).  Information may be found on the respective RTO/ISO Web sites (California ISO – www.caiso.com, RTO West – www.rtowest.com, WestConnect – www.westconnectrto.com).

BOX 3 – Subregional Expansion Plans

Subregional transmission planning processes are strongly encouraged to evaluate needs, alternatives and benefits of future transmission facilities within specific areas.  This activity would be very useful to integrate with other transmission projects that may be contemplated.  Identifying the associated costs and benefits derived from adding subregional transmission and generation projects would be important in deciding what facilities should be built. These subregional planning efforts can determine the best incremental additions to the system from their area’s perspective.  These planning processes should be public and consider transmission as well as non-transmission alternatives.    The expansion plans that are developed in these subregional-planning processes will be fed into the SSG-WI planning process for evaluation of how they fit into an optimal all-inclusive west-wide plan.

When the planning processes of the three proposed RTOs in the Western Interconnection are fully implemented, the subregional planning processes will be folded into the RTO planning processes.    

BOX 4 – Other Expansion Plans

Projects that are proposed outside of RTO and subregional planning processes can be brought into the SSG-WI Planning Function.  Opportunities for improved regional transmission efficiencies, unsponsored projects, ideas and potential needs can be brought into this process.  These could come from non-RTO members or RTO members that are interested in exploring potential projects, or who have developed expansion plans for their own systems that have not been included in subregional plans under Boxes 2 and 3 respectively.  These projects can be introduced into the RTO Planning Process and/or the SSG-WI Planning Function.   Generally projects should start and coordinate at the lowest level possible in order to garner support. 

BOX 5 – Collection of Commercial Data

The database developed by SSG-WI will be a public database.
  To perform the studies identified in Box 6, SSG-WI requires certain market sensitive generator data such as heat rates, fuel and maintenance costs, plant outage forecasts, etc.    Because of the sensitivity of this data, plant owners may choose not to supply it to SSG-WI.  In such cases, SSG-WI will develop its best approximation for use in the SSG-WI study program.   

BOX 6 – SSG-WI Studies 

Congestion in the Western Interconnection will impact the efficiency of electricity markets. To evaluate the amount of congestion on the system and its impacts, SSG-WI will collect data on historical transmission congestion and will conduct studies to estimate future system congestion. The studies will also evaluate alternative methods for mitigating congestion and will provide information to market participants concerning the transmission implications of alternative resource scenarios. The studies will examine various future years, alternative resource addition scenarios, and will include various sensitivities to key variables such as hydro generation levels and natural gas prices. The primary tool used to complete the analysis will be production cost studies.  Key assumptions for the study and the study results will be discussed and approved in open stakeholder meetings. The database used for the studies and the study results will be available to all interested parties.   It is anticipated that SSG-WI studies will take into consideration and build upon studies performed by the local/subregional entities and the RTOs/ISOs.

BOX 7 – Identification and Posting of System Needs and Alternative Solutions  

Once SSG-WI completes its analysis of the system and determines the subsequent transmission limitations, it will develop a list of possible solutions.  These solutions will include transmission system expansions and non-transmission alternatives.  This information will be posted for comment.  Potential high level benefits (both economic and non-economic) will be identified.  

The needs of the regional transmission system will also be posted for comment and feedback.  It will include transmission needs in specific locations (e.g., between eastern Wyoming and eastern Colorado) and potential transmission and non-transmission alternatives that would reduce the transmission limitations. Non-transmission alternatives would include generation on the load side of a constraint and demand-side actions.

This information will be available for all stakeholders.  Potential project sponsors can analyze the SSG-WI results and determine if there are other alternatives that they feel should be considered in this process.  This information will be provided to SSG-WI for its consideration.  SSG-WI will evaluate these new proposals as to how they perform in reducing congestion.

BOX 8 – Requested Analysis

Box 8 indicates the analysis in the SSG-WI Planning Function of third party projects, if requested.

BOX 9 – WECC Data Collection

Projects going through the WECC Regional Planning Implementation phase will be represented in the SSG-WI studies.  The transmission infrastructure represented in WECC base case studies will also be represented in the SSG-WI studies for the time frame of interest, thereby including an accurate model of the transmission system.  

In addition the SSG-WI effort will complement the early process steps of the WECC process in Boxes 9 and 10 applied to interconnection wide planning efforts.

BOX 10 – WECC Regional Planning Project Review

Box 10 represents the need for all sponsored projects with regional significance to go through the WECC Regional Planning Project Review Process.  It is intended that many of the steps in the WECC Regional Planning Project Review Process will be addressed as part of the SSG-WI study process.  To complete the WECC Process, project sponsors must demonstrate that they have met the WECC Regional Planning Guidelines in addition to complying with the reliability and transmission rating review process.  The WECC Regional Planning Project Review Process is described in Appendix II of this document. 

WECC’s procedures provide for peer review to ensure that stakeholders are satisfied that project sponsors meet the requirements of the process.  The peer review process consists of recommendation by the Planning Coordination Committee for WECC Board approval that the requirements of the process have been met.  This peer review process is intended to provide opportunities for entities to participate in the development of transmission projects, but it does not certify that all stakeholders are satisfied with the outcome.  It addresses only that the process requirements have been met.

BOX 11 – WECC Facility Rating Process

The WECC Facility Rating Process is the transmission rating process that project participants should follow to demonstrate that their project meets the WECC Reliability Criteria for Transmission System Planning.  This rating process takes place after planning of the facility and is the responsibility of the project sponsor.  It provides protection to the existing capability of the system as well as establishes a verifiable rating for the new facilities.  Not all projects need to go through the rating process.

Additional details of the WECC Facility Rating Process are described in the document “Procedures for Regional Planning Project Review and Rating Transmission Facilities” which is available on the WECC Web Site at www.wecc.biz.

BOX 12 – RTO or Other Sponsorship

After the SSG-WI planning study results have been posted, with input from individual RTO Annual Study Reports, enough information should be available for interested project sponsors to step forward and begin the Project Implementation Phase in accordance with RTO/ISO policies and procedures for transmission expansion within the RTO’s/ISO’s control area.  This first step in the Implementation Phase includes making the proper interconnection and transmission service requests and following the associated environmental protocols, going through the required WECC processes, and setting up adequate financing.   When the three proposed RTOs become operational, they will have FERC approved authorities to participate, in cooperation with state agencies, in review and implementation of those economic projects identified through the SSG-WI Planning Function. 

BOX 13 - Arrange Project Financing and Rate Recovery 

The project sponsor is responsible for arranging financing for projects it intends to implement.  It is also responsible for arranging for cost recovery for its project.  Cost recovery could be including the project in an RTO’s tariff, obtaining FTRs that can be sold, or working proactively with states to obtain cost recovery acknowledgement or approvals earlier in the transmission expansion development process.  If the project is included in a tariff, it will have to undergo regulatory review to ensure that ratepayers benefit from the project and the costs are just and reasonable.  This step is obviously necessary prior to the project sponsor arranging financing for the project.

BOX 14 - Environmental and Siting Process 

Project sponsors secure regulatory approvals from federal, state provincial, local and tribal governments necessary to proceed.  In some states, utilities under state PUC jurisdiction need to secure a Certificate of Public Convenience and Necessity (CPCN) from the state PUC.  Depending on the state, a CPCN confers the power of eminent domain and a degree of certainty that the cost of the project will be included in retail rates.  For proposed transmission projects that cross international boundaries, the project sponsor must acquire the appropriate permits from the affected countries.  In the case of U.S. utilities, a Presidential Permit is required to cross the border from the United States.

In all cases, project sponsors must acquire the necessary environmental/land use/siting permits from the appropriate federal, state, provincial, local and/or tribal agencies.  For proposed transmission projects that cross state boundaries, the application to a state or federal government agency for a permit would trigger the Western Governors’ Association’s interstate transmission permitting protocol.  Under the protocol, a project team consisting of the affected permitting agencies would be formed to establish a collaborative permit review process for the project.  The protocol does not alter the legal responsibilities of the permitting agencies, but does require coordination among the agencies in the review of the project.  The protocol has been signed by the governors of the eleven western states and the Departments of the Interior, Agriculture and Energy and the Counsel on Environmental Quality.

BOX 15 – Project Specific Studies

Project development requires completion of a number of detailed system engineering studies.  These studies are much more detailed and thorough than are required in the WECC Regional Planning Project Review phase.  Project studies are also required to complete the specific project Plan of Service design requirements for a project to proceed to the engineering and design phase, including the determination of equipment requirements and ratings, substation control requirements, protection equipment requirements, etc.  This analysis may include power flow, transient stability and voltage stability studies.  These studies are required to verify that the project meets WECC reliability standards and, if an approved rating is desired, that the WECC Facility Rating Process has been met.

BOX 16 – Design and Construction

Once all applicable processes are complete, the sponsoring entity is free to construct or arrange for construction of its project.
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Appendix C

Attachment 2 - -  WECC Regional Planning Project Review Process

In fulfilling its responsibilities for developing and implementing a regional planning review process
 for the Western Interconnection, WECC has developed coordinated planning policies and procedures.  These are documented in “Procedures for Regional Planning Project Review and Rating Transmission Facilities” which can be found at www.wecc.biz.  The Rating Transmission Facilities portion of this procedure is the responsibility of a project sponsor, and beyond the scope of SSG-WI’s planning activities. 

The WECC Regional Planning Project Review Process is designed to encourage coordination within the region while projects are being planned.  Although it is the responsibility of the project sponsor to comply with the WECC Regional Planning Project Review Process, some of these requirements are expected to be completed within the SSG-WI Planning Function.

The following are the key aspects of the WECC Regional Planning Project Review Process:

· Regional planning should address projects in the conceptual planning stages and begin before a project is already well defined.


· The regional planning guidelines encourage consideration of various alternatives (including non-wire alternatives), to invite interested parties to participate in the planning process, and to promote planning efficiency and avoid duplicative projects.


· Those interested in the project form a regional planning review group. The regional planning review group prepares a regional planning report to describe how the project conforms to the regional planning guidelines.  

· The WECC Planning Coordination Committee reviews the regional planning reports to evaluate projects’ conformance with the WECC Regional Planning Guidelines.  If a project has addressed all the Regional Planning Guidelines, PCC recommends to the Regional Planning Policy Committee (RPPC) that the project has met all the Regional Planning Guidelines and has completed the regional planning review process.


· Upon acceptance of the project regional planning report by the RPPC, and upon approval by the WECC Board of Directors, notification is made that the project has completed the regional planning review process.


Completion of the regional planning review process is needed before a project can proceed to achieve a WECC Accepted Rating.

The other aspect of the process establishes a peer and outside stakeholder review of proposed projects that sponsors are implementing.  This part of the process includes the following nine Regional Planning Guidelines that project sponsors must address to demonstrate conformance to following the Regional Planning Project Review Process: 

a.   Take multiple project needs and plans into account, including identified utilities' and non-utilities' future needs, environmental and other stakeholder interests.

b.   Cooperate with others to look beyond specific end points of the entities' project to identify broader regional needs or opportunities.

c.   Address the efficient use of transmission corridors (e.g., rights-of-ways, new projects, optimal line voltage, upgrades, etc.).

d.   Identify and show how the project improves efficient use of, or impacts existing and planned resources of the region (e.g., regional benefits and impacts, transmission constraint mitigation) and cooperate with non-participant members in determining the benefits and impacts due to the project.

e.   Identify transmission physical and operational constraints resulting from the project or that are removed by the project.

f.   Coordinate project plans with and seeks input from all affected systems, sub-regional planning groups, power pools, and region-wide planning group(s).

g.   Coordinate project plans with and seek input from other stakeholders (advisors) including utilities, independent power producers, environmental and land use groups, regulators (as represented by the advisors), and other stakeholders that may have an interest.

h.   Review the possibility of using the existing system or upgrades and address the feasibility of alternatives.

i.   Coordinate with potentially parallel or competing projects and consolidate projects where practicable.

WECC’s process provides for peer review to ensure that stakeholders are satisfied that the requirements of the process are met.  As indicated above, the project sponsor is responsible for demonstrating that it has met these guidelines.  This peer review process does not engage in any commercial discussions, nor does it certify that all stakeholders are satisfied with the outcome.  It addresses only that the process requirements have been met.

APPENDIX C

Attachment 3--Response to Planning Seams Issues

Identified in the January 8, 2003 SSG-WI Report to FERC

FERC ISSUE #1

Develop a process to identify transmission projects that are needed for economic reasons to facilitate a comprehensive and seamless west wide wholesale electricity market.

The SSG-WI Planning Function is described in the body of this report, with details added in Appendix C—Attachment 1.

The SSG-WI Planning Work Group has formed a technical study group to perform interconnection wide transmission planning studies, based on an optimal dispatch or optimal production costing model, which determines the lowest cost congestion constrained generation dispatch. The SSG-WI Planning Function will be comprised of this annual study program as well as identification of system needs and economic projects, preparation of a SSG-WI Transmission Report, and dissemination of information to stakeholders. 

The SSG-WI Planning Function involves the following steps (further details are described in Section II):

1. Identify potential long term generation addition scenarios;

2. Identify future transmission congestion and resulting price basis differentials, utilizing existing and forecast system representation and generation data and load forecasts;

3. Define alternative transmission and non-transmission solutions;

4. Provide results of studies to the market;

5. Perform economic evaluation of specific projects, as requested by project sponsors. 

The PWG will have planning and technical expertise representing the RTOs and stakeholders. In addition to overseeing the Technical Study Group, the PWG will have the following functions that serve to identify projects:

1. Oversee the technical studies;  

2. Decide if SSG-WI will undertake economic evaluations of specific projects;

3. Incorporate other planning factors to develop an annual SSG-WI Long Term Expansion Plan;

4. Determine what information in addition to annual plans will be posted for public use;

5. Make recommendations to the RTOs on planning matters.

One process the RTOs will  have to assist in identifying transmission projects that are needed for economic reasons is price signals from the RTOs congestion management processes.  Within the RTOs, these price signals will initiate the planning processes internal to the RTOs.  The congestion management processes will also be coordinated at the seams, and consequently will also serve to provide price signals for economic inter-RTO transmission projects or where intra-RTO projects have interconnection- wide significance.

FERC ISSUE #2


For Projects that: (1) would have a direct effect on more than one RTO, (2) are developed by sponsors outside of the Planning Work Group planning process, and (3) seek cost recovery from Western RTO ratepayers, SSG-WI will develop a process to evaluate whether the projects are justified (necessary and cost-effective)

A key element initiating the following process elements is that the proposed project may affect more than one RTO (condition 1 above) and consequently the RTOs need a process to work jointly on what would otherwise be within a single RTO’s planning responsibility.   The SSG-WI Planning Function will address these situations as described below.  This activity would be within Box 8 of the process described in Appendix I.   The PWG believes that most projects should and will be initiated through one of the three RTOs.  Furthermore, the PWG believes that SSG-WI should undertake additional evaluation described below only if requested to do so by a project sponsor or RTO.  While few projects will meet conditions 2 and 3 above, this process may also be generally useful for projects meeting only condition 1.

The SSG-WI Planning Function provides for unsponsored projects and potential needs, initiated outside the RTO planning process by others through WECC processes, to be considered in the SSG-WI Planning Function.  This could include transmission projects from transmission owners that are not RTO participants, generation projects, and non-transmission alternatives.  FERC Issue #2 speaks to these projects.
The PWG believes that since the requested assistance may vary from situation to situation, the process response to these projects should be customized to the particular need and the detailed requirements determined at that time.  The PWG expects that few projects will meet the criteria described in this issue.  Most projects will be more appropriately addressed though one or more of the RTOs.  
Since PWG is an RTO process, the normal PWG assessment of any non-RTO project would be limited to a high level assessment based on information submitted by the project sponsors and existing studies.  The RTOs potentially affected by the project would sponsor any additional analysis by SSG-WI, with funding according to the participating RTO funding requirements.  These details would be worked out on a project-by-project basis.
Depending on the depth of the analysis, SSG-WI may need metrics, standards, and criteria, based upon information provided by the project sponsor or RTOs, to support analysis and comparison of alternatives.  Metrics would include discount rates, assumed facility lifetimes, and other parameters for comparing alternatives on a standard basis, and may be expressed as a range of values encompassing the ranges in values used by the RTOs or other planning entities.  In addition to WECC planning standards, SSG-WI PWG may need to develop standards and criteria for comparing differing alternatives, such as transmission vs. generation or demand side alternatives.   
The PWG, if requested by the RTOs, may also undertake reliability and financial assessments of alternatives.  The PWG will post the results of any such assessments, including the benefits and costs of the project.   It will be up to the RTOs and non-RTO project sponsors to negotiate regarding the allocation of benefits and costs to establish a project sponsorship, ratepayer cost recovery, and rights allocation.  The outcome of these negotiations would feed back into the SSG-WI Planning Function.
Whether SSG-WI undertakes additional detailed studies and assessments, as well as the nature of these studies and assessments, will be determined by the entity requesting help.  Factors used in these studies, such as metrics, standards, and criteria will be determined at that time on a case-by-case basis.  
SSG-WI will post the results of its assessments according to SSG-WI and RTO procedures.  However, the proposal does not include SSG-WI making recommendations on alternatives.   Decisions to proceed with projects are the responsibility of project sponsors and may be subject to negotiations between sponsors and the RTOs.   Resolution of different decision perspectives is outside the scope of SSG-WI PWG, more appropriately addressed by negotiations between directly affected parties. 
FERC ISSUE #3

Determine if and how SSG-WI will support implementation of projects recommended by the PWG.

Implementation in this context is assumed to start when a project sponsor steps forward.  If a project looks favorable according to a SSG-WI analysis, SSG-WI’s posting of this analysis of the project should encourage entities to investigate these projects further and hopefully step forward and sponsor the project if they also find it favorable.  Once an entity sponsors a project, SSG-WI could provide support for the project by:

· Indicating that the proposed project would serve a need identified by SSG-WI PWG studies.

· Indicating that the sponsor was active within the planning process 

· Indicating that the project might prove useful to the region such as increasing Transfer Capability and relieving congestion

· Making SSG-WI models available for others’ use

· Providing technical analysis and support if requested by the sponsor  

· Upon request of a project sponsor or state siting agency, supporting the siting process

SSG-WI will not perform environmental analysis of sponsored projects, as this is the responsibility of the project sponsor.

Initially SSG-WI will build on existing processes to support implementation.  Over time, as RTO West and WestConnect develop, SSG-WI expects the existing processes to evolve to reflect an increasing planning role of the RTOs.  Following is a description of the initial process to support project implementation.

SSG-WI analysis will indicate broad regional requirements for transmission reinforcement or other non-transmission solutions.  It will address how projects already identified in the WECC Regional Planning Project Review Process, RTO process, and otherwise brought forward to SSG-WI, will address these requirements.  In addition, where regional requirements are not being addressed by project proposals, the SSG-WI analysis may prompt sponsors to step forward with new solutions.

The SSG-WI Planning Function will be integrated with the WECC Regional Planning Project Review Process.  The SSG-WI Planning Function would be the front-end process that identifies broad regional requirements.  It would also overlap and support the WECC Regional Planning Project Review Process, which would be initiated by the project sponsor to implement specific transmission projects and other system reinforcements.  Projects already in the WECC Regional Planning Project Review Process will be incorporated in the SSG-WI Planning Function.  These two processes, the SSG-WI Planning Function and the WECC Regional Planning Project Review Process, will provide a process to take a project from identification of initial conceptual need through to stakeholder agreement on a specific plan of service, leading into facility rating.  These processes will support, but not incorporate, any commercial negotiations necessary to bring the project to implementation. 

FERC ISSUE #4

Develop a process to resolve differences in transmission interconnections that enables parties to avoid going to the commission under the process set forth in Sections 210 and 211 of the Federal Power Act.

As RTOs form, the RTOs will represent the interests of FERC jurisdictional entities and non-jurisdictional entities that voluntarily choose to be RTO members.  As discussed above in the description of this issue, the RTOs will apply their own procedures to resolve RTO to RTO differences, including differences in interconnection requirements.  SSG-WI will serve as the forum to facilitate resolution of these differences.  

However, it is expected that some transmission owners will not choose RTO membership.  RTO nonmembers can participate in SSG-WI and its processes to address other planning issues.  SSG-WI will gather information, participate in planning activities and studies, undertake its own studies, and identify possible alternative transmission additions.    SSG-WI will not make any decisions regarding implementation of transmission plans or construction of facilities.  For interconnections between RTO members, these decisions and any related cost allocations are decisions to be made  in accordance with the procedures of each RTO.  Where a decision involves an entity not a member of an RTO, interconnection decisions relating to that entity will be made by that entity in conjunction with the related RTO.  

The WECC Procedures for Regional Planning Project Review and Rating Transmission Facilities identify “how transmission project sponsors should work and interact with their peers when developing a project that has a significant regional impact.”  The procedure describes steps to follow to address differences between parties, but does not prescribe how these differences should be resolved.  Most transmission owners not members of RTOs will at least be members of WECC, and thereby agree to follow these procedures.  The PWG proposes that the WECC procedures will provide appropriate processes to resolve interconnection differences between RTOs and entities that are not members of RTOs.  In addition, SSG-WI and the RTOs will be meeting the process requirements of all WECC members, regardless of RTO membership.

It is anticipated that these processes will facilitate parties’ voluntary resolution of planning, reinforcement and interconnection issues.  Regarding entities’ rights to have issues addressed by FERC, these rights cannot be set aside through any SSG-WI process without the entities voluntarily agreeing to do so.  Such agreements, if appropriate, will be addressed in the RTO agreements. 

Appendix D

Historical Path Flow Study

Actual archived MW power flow data for the major transmission paths in the Western Interconnection were analyzed from winter 2000-01 through spring 2002, using data from the Western Electricity Coordinating Council (WECC) EHV Data Pool database.  Results are presented in this report season and by individual path. 

The purpose of the analysis was to determine the historical utilization of the major transmission paths in the Western Interconnection.  It should not be concluded from this analysis that it is either necessary or economical to take any corrective actions for the loading levels reported.  The results may, however, provide information for identifying paths for further study regarding the potential benefits and costs of increasing their path capacity.  

Actual flows were calculated on a per unit basis, referenced to the paths Operating Transfer Capability (OTC).  Table I identifies the OTC used for each path.  Posted OTC was used unless it was not available.  

This report presents the analysis results for the 3 seasons studied.  

Paths Analyzed

Data for the following paths were analyzed.  Path names and path numbers are from the WECC Project Rating Catalog. A map showing the geographic location of the individual paths is included in Figure 2.  A list of the lines making up each path may be found in the WECC Path Rating Catalog.

              WECC Path #           WECC Path Name
3 Northwest – Canada


4
West of Cascades – North

5
West of Cascades – South


6
West of Hatwai


8
Montana to Northwest


14
Idaho to Northwest


15
Midway – Los Banos


16
Idaho – Sierra


17
Borah West


18
Idaho – Montana


19
Bridger West


20
Path C


22
Southwest of Four Corners


23
Four Corners 345/500 Kv Qualified Path


24
PG&E – SPP


26
Northern – Southern California


27
Intermountain Power Project DC Line


30
TOT 1A


31
TOT 2A


32
Pavant – Gonder 230 Kv


34
TOT 2B


35
TOT 2C


36
TOT 3


45
SDG&E  - CFE


46
West of Colorado River (WOR)

47 Southern New Mexico 

48 Northern New Mexico


49
East of Colorado River (EOR)


50
Cholla – Pinnacle Peak


51
Southern Navajo


65
Pacific DC Intertie (PDCI)

66 COI

73
North of John Day

Analysis Methodology

The WSCC EHV Data Pool database was used for the frequency distribution analysis.  The analysis period for the frequency distribution analysis was from November 2000 through May 2002.  Data from the 2000 Biennial Transmission Plan was incorporated to compare “peak” and “75% of OTC” values for the period from winter 98-99 through spring 2002.  Data is grouped by month into the following seasons:

Winter -  November 1 through March 31

Spring   -  April 1 through May 31

Summer  -  June 1through October 31

Table I summarizes for each transmission path, the years that were analyzed for the three seasons over the period winter 98-99 through spring 02.  Table I also identifies the OTC assumption for each path.

Frequency Distribution

The percentage of time a path exceeded a given percentage of its OTC was calculated and presented as a frequency distribution plot for each transmission path, using the hourly MW flow data in the EHV Data Pool database.  Plots for the individual paths are presented in Appendices D through G.

Percentage of time Exceeding 75% of OTC

Beginning with the 2000 Biennial Transmission Plan, a utilization indicator was developed.  It is defined as the percentage of time over the season that the path loading exceeds 75% of the path OTC.  In this report, the utilization indicator was calculated for winter, spring and summer seasons.  Based upon WECC reliability criteria, a path may be loaded up to its OTC level and be able to withstand various outage contingencies without violating reliability criteria.  Experience has shown, however, that loadings above approximately 75% of OTC may be associated with paths considered to be “congested” from a marketing or commercial use viewpoint.   The 75% value is not based upon any industry standard or guide, and was chosen primarily to establish a figure of merit for ease of loading comparison between paths.

Peak Seasonal Loading

Peak path loading is calculated as the 99 percent probability loading.  This means that at this value of path flow, 99% of the hourly loading samples are below this value and 1% of the loading samples exceed this value.  This definition for peak loading was utilized in the 2000 Biennial Transmission Plan.  It was felt that the absolute maximum hourly value should not be used as this could be associated with potentially erroneous data and a 99% value would be more representative of a peak value.  

The derivation of the “Percentage of time exceeding 75% of OTC” and the “Peak Loading” values are graphically illustrated in Figure 1.

OTC Assumptions

Flow analysis is presented as a percentage or per unit of path Operating Transfer Capability (OTC).   Hourly OTC values are reported in the EHV Data Pool database.   Those reporting path OTC are supposed to calculate the OTC each hour adjusting reported values for changing operating conditions.  This is not always the case, however.  In some cases, no OTC values are reported by the path operator and a zero value is included in the database.  In some cases, an OTC value is reported each hour, however the value is the same for each hour and is not varied as operating conditions change.  In some cases, the OTC data is reported correctly in which case the reported OTC value does vary in magnitude, indicating that the path operator is adjusting the path capability for changing operating conditions. 

Table I summarizes the OTC value used in this analysis.  If a value is reported by the path operator, whether it is adjusted for changing operating conditions or not, this value is used.  If no value is reported each hour and a zero appears in the database, the WECC path rating or the value set by the WECC OTC policy group is used. 

Figure 1
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Analysis Results

Path Loading Summary Charts – Table II and Table III

The percentage of time each path exceeds 75% of the path OTC is tabulated in Table II for the following seasons:

Winter – 1998-99, 2000-01 and 2001-02

Spring – 1999, 2001, and 2002

Summer – 1999, 2000, and 2001

This represents the percentage of time during the season that the loading on the path exceeded 75% of the path transfer capability.  For example, a path with a transfer capability of 1000 MW and a 30% calculated value for spring 2002 means that the path exceeded 750 MW (75% of OTC) for 439 hours (30% of a total of 1464 hours) during the months of April and May 2002.  In some cases, a zero is reported for a path.  This means that the path did not exceed 75% of the path OTC during the season.  A path could have been operated at 74% of the path OTC for the entire season and the calculated value (for the % of time it exceeded 75% of OTC) would be zero.

Seasonal peak loadings are tabulated in Table III.  The Peak value reported is the 99% probability value.  The 99% value is used to avoid or decrease the likelihood of including erroneously high peak values.  Peak values are reported for the following seasons:

Winter – 1998-99, 2000-01 and 2001-02

Spring – 1999, 2001, 2002

Summer – 1999, 2000, 2001

In some cases, no data was available for analysis during the period considered.  This is indicated in the table as Not Available (N/A)

Path Loading Summary Bar Chart – 75% of OTC

Appendix A shows graphically the paths with the highest average loadings over a season.  Results are presented in order of magnitude, from highest to least.

For each path, only the highest seasonal loading for the three seasons analyzed is presented.  For example, path 19 has the highest winter loading in 2000-01, the highest spring loading in 2001 and the highest summer loading in 2000.  These are the values that are plotted for path 19.

A line is drawn on the graph at the 50% and 25% levels.  This was done to group the paths into loading ranges as an approximate measure of use.  The geographic maps in Appendix B also group the paths into these same loading groupings.

Path Loading Summary Bar Chart – Peak 

Appendix A also shows graphically the paths with the highest peak loadings.  Results are presented in order of magnitude, from highest to least.

For each path, only the highest seasonal loading over the three seasons analyzed is plotted.  For example, path 19 has the highest winter loading in 2000-01, the highest spring loading in 2001 and the highest summer loading in 2001.  These are the values that were plotted for Path 19.

The data showed a few paths exceeding their OTC limit for their peak flows.  In actual operation, path operators make every effort to keep the flows below the OTC limit in real time.  It is possible that the data for the OTC limit could have been calculated for a slightly different hour that the posted flow data, depending upon how frequently the OTC value is updated.  In some cases, the OTC limit may be calculated for use during the day ahead preschedule period and the actual OTC limit during real time may have been different.  If the real time OTC value were higher, this could result in a flow level exceeding the reported OTC value.  In the future, the calculation and posting of OTC limits in the EHV Data Pool Database should be reviewed and a standard methodology adopted.  

Geographic Path Maps  - Path Loading Groupings

Geographic path maps with path loading grouped into the following categories are shown in Appendix B.  Loadings are grouped into the following three categories:

· Paths with loadings greater than 75% of OTC occurring more than 50% of the time during a season

· Paths with loadings greater than 75% of OTC occurring between 25% and 50% of the time during a season

· Paths with loadings greater than 75% of OTC occurring less than 25% of the time during a season.

Two maps are presented for each season showing the loading for the most current season and for the highest loading over the past 3 years.

The first figure in Appendix B illustrates which paths have unidirectional flows and which have bi-directional flows.  This is described further in the section below, “Frequency Distribution”.

Seasonal Summary – by Region and Path

Appendix C shows the summer and winter frequency distribution plots by Region (Pacific Northwest, Rocky Mountain, Southwest and California).  Winter plots represent the combined winter loadings for the 2000-01 and 2001-02 winter seasons.  Summer plots represent the combined summer loadings for the Summer 2000 and 2001 seasons.  These plots were calculated by totaling the hours for the two summer and winter seasons and calculating a frequency distribution plot for these total hours.  

These plots show graphically which paths in each region are the most heavily utilized during summer and winter, relative to the path OTC over the two year period.

Frequency Distribution 

Appendices D through G show the frequency distribution plots for each path by Region.  Frequency distribution plots are presented for the total years analyzed and for the most recent season.  On each plot, the peak and % of time exceeding 75% of OTC values are tabulated for each season analyzed. 

Transfer Limits on the frequency distribution plots are the non-simultaneous limit as published in the 2000 WECC Path Rating Catalog. 

For some paths, power flows occurred in both directions during the season.  The flows were considered bi-directional if the flows in either direction occurred greater than approximately 10% of the time.  For example if a path had flows N to S 95% of the time and flows in the S to N direction 5% of the time, the path was considered to be unidirectional for purposes of this analysis.  If the flows in one direction were 85% of the time and 15% of the time in the other direction, the path was considered to be bi-directional and a bi-directional plot was made.  For the bi-directional plots, the tabulated 75% values on the plot represent the total time the path exceeded 75% of OTC in both flow directions.

The first figure in Appendix B indicates which paths have unidirectional and which have bi-directional flows.   For the bi-directional paths, the predominate direction of flow by season is noted.

C. WI Path Flow Study, February, 2003 – Dean Perry
D. SSG-WI Planning Process

E. Details of generation scenarios and cases in 2008/2013 – Generation subgroup (Phil Carver=lead)

F. Details of transmission assumptions in 2008/2013 – Transmission Subgroup (Jeff Miller=lead)

G. Non-Wires Discussion Paper
Discussion Paper on Non-Wires Alternatives

At the March 12 SSG-WI Planning Work Group meeting, questions were raised about whether and how non-wires alternatives should be considered in the SSG-WI transmission planning work and how the treatment of non-wires alternatives in the SSG-WI planning process would relate to how RTOs and LSEs will address such alternatives.


The purposes of this discussion paper are to:

· Identify non-wires alternatives;

· Discuss how such alternatives should be considered at three transmission planning levels – SSG-WI interconnection-wide planning, RTO planning, and load serving entity planning; and 

· Propose language to be included in the SSG-WI transmission plan for submission to FERC due in September.

Non-wires Alternatives


There are three types of non-wires alternatives:  (1) location of generation on the load side of a transmission constraint; (2) demand-side actions; and (3) transmission options such as Remedial Action Schemes (RAS) and flexible AC transmission systems (FACTS). 

New generation, including central power plants, combined heat and power (CHP), and distributed generation, can be located on the load side of a constraint and thereby potentially relieve congestion. Additionally, existing backup generation can be used (e.g., PGE’s Dispatchable Standby Generation Program)
.

There are a variety of demand-side actions that can reduce the need for transmission, including real-time price signals to consumers that mirror wholesale market congestion costs, demand buy-back programs (e.g., price-based dispatch, interruptible/curtailable and demand response contracts), and certain measures generally considered only as energy savers
.

RAS and new transmission technologies, such as FACTS, can be used to increase transfer capacity over existing wires and thereby reduce transmission congestion. 

Consideration of Non-wires Alternatives in Transmission Planning


Non-wires alternatives reduce transmission congestion and should be considered at all levels of transmission planning, from interconnection-wide planning to RTO planning to LSE planning. , .  The specificity of the analysis of non-wires alternatives should increase as one moves from the higher level of an interconnection to the more specific level of concern to LSEs.


FERC has made the following statements about non-wires alternatives in the Commission’s RTO West and WestConnect orders and its proposed SMD rule:

RTO West Order

RTO Function No. 7: Planning and Expansion

3. Commission Determination – p 72

229. We conclude that with the clarification required above, the planning and expansion

proposal adequately addresses these objectives and considers least cost options and non-wires solutions. RTO West will encourage market-driven expansion by market sponsors to improve the transmission system through an open solicitation and will consider alternate solutions to transmission as part of an overall least-cost planning process. In addition, non-PTO project sponsors may offer detailed project proposals to RTO West to include in its expansion plan, so long as they comply with RTO West planning guidelines and applicable reliability criteria.

WestConnect Order

RTO Function No. 7: Planning and Expansion

1. Applicant’s Proposal

c. Discussion – p 64

201. We do not agree with intervenors that the proposed planning and expansion

protocols preclude the consideration of non-transmission alternatives. Section 4 of

Appendix P of the WestConnect Tariff states that the planning standards shall include, at a minimum, consideration of demand forecasts, demand-side projects, and forecasts of

resource additions and retirements.135 However, we note that Appendix P of the

WestConnect Tariff calls for the creation of planning standards to be concluded within one year of WestConnect commencing operations. Accordingly, we condition our finding here on the incorporation of least-cost planning, including demand-side alternatives and

generation, in the WestConnect planning and expansion standards.
202. With respect to the arguments that a for-profit entity will favor wires versus non-wire

alternatives, we emphasize that an appropriate market monitoring function should

include the review of the planning and expansion activities and the Board's decision-making thereon.

SMD NOPR

G. Other Changes to Improve the Efficiency of the Markets

      under Standard Market Design

3. Regional Planning Process – p 192

347. To complement private investment initiatives, we propose that Independent

Transmission Providers establish a mechanism for regional transmission planning and

expansion guided by the following principles. First, the planning process should identify

all expansion needs on the system, including both reliability and economic needs (e.g., to

reduce congestion). The planning process should leave open the question of how and by

whom those needs should be met, without favoring one solution (whether it is

transmission, generation or demand response) over another. The planning process should

be open to all industry segments. Additionally, all entities could propose projects. As

long as the project did not make existing Congestion Revenue Rights infeasible due to

loop flow problems, the entity would be free to complete the project as long as it is

willing to assume any market or regulatory risk. However, to the extent the entity sought

to roll-in the costs of the facilities, the rate treatment should be reviewed through the

planning process.


The regional planning process developed by the regional transmission groups (NRTA, SWRTA, WRTA) required the consideration of “non-transmission alternatives”.  The existing WECC regional planning process requires the consideration of “alternatives.” 


The SSG-WI transmission planning process involves two activities: (1) modeling future congestion on major transmission paths under different generation scenarios and identifying, at a high level, transmission additions that would eliminate non-economic congestion
; and (2) reviewing, in conjunction with the WECC regional planning process, transmission needs and proposed transmission projects.  

The SSG-WI transmission plan due in September should include:

· A generic description of non-wires alternatives to the transmission expansion identified in the SSG-WI modeling effort; 

· An explanation of how the modeling results can be used to estimate how siting generation on the load side of a constraint and demand-side actions can affect forecasted congestion ; and

· An explanation of how and why specific non-wires alternatives to the transmission expansion identified by SSG-WI should be evaluated by RTOs, LSEs or sponsors of merchant transmission projects.

The element of the SSG-WI/WECC 
regional transmission planning process which examines transmission needs in specific locations (e.g., between eastern Wyoming and eastern Colorado) and specific proposed transmission projects, should also examine non-wires alternatives, including:

· Generation on the load side of a constraint;

· Demand-side actions; and

· RAS and new transmission technology options.

SSG-WI PWG will need a set of standards, criteria and metrics to support analysis and comparison of alternatives.  Metrics would include discount rates, assumed facility lifetimes, and other parameters that can be used to compare alternatives on a standard basis, and may be expressed as a range of values.  In addition to WECC Planning Standards, SSG-WI may need to develop standards and criteria for comparing differing alternatives, such as transmission vs. generation or demand side alternatives. (THIS PARAGRAPH IS FROM PHIL PARK’S PIECE)
When proposing specific transmission additions, RTOs and LSEs should evaluate specific non-wires alternatives.  As was the case with the California ISO, RFPs can be issued to determine the feasibility and cost of non-wires alternatives to enable the lowest cost alternative to be implemented. [IS THERE AN EVALUTION OF THE CA ISO RFP PROCESS?]

There are a variety of methods that can be used to evaluate the costs/benefits of wires and non-wires alternatives.  See box for an excerpt from Kangley Echo Lake Economic Screening and Sensitivity Analysis Report, November 8, 2002, prepared for BPA.  The report also contains a methodology for comparing wires and non-wires alternatives. An important question is: Which of the perspectives in the box does FERC envision when it talks about “least-cost” planning? That is: least cost to whom?  The answer to this question changes dramatically the role of non-wires alternatives, and a discussion should be included in SGG-WI’s criteria, standards, and methods. We should perhaps get clarification on this issue from FERC.


Proposed Language for the September SSG-WI Transmission Plan Report


Language should be added to sections II.B. Description of the Planning Process and V. Modeling Results.
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Frameworks for Evaluating the Costs/Benefits of Wires and Non-wires Alternatives





Ratepayer Impact Measure (RIM) - Transmission Company


This benefit/cost test measures the impacts on TBL's rates. The benefits included are the transmission cost savings from the deferral of the line and changes in O&M costs. The costs included are the incentive payments paid by TBL to the providers of the non-wires solution(s), TBL’s administrative costs, and TBL’s lost revenues due to reduced sales. If the program benefit/cost ratio is less than one, this program would tend to increase the per unit rates that TBL would charge to collect its revenue requirement. Measures that have a high reduction in sales relative to peak load reductions, such as conservation, are generally not cost-effective from the RIM perspective.





Utility Cost Test - Transmission Company


This test measures the impacts on BPA’s revenue requirement. The benefits included for this test are the transmission avoided costs including O&M savings. The costs included are the TBL incentive payments and TBL administrative costs. If the program benefit/cost ratio is less than one, the program will increase the revenue requirement. This test is different than the RIM test because the lost sales due to any measures that reduce BPA sales will generally not alter the transmission company revenue requirement.





Total Resource Cost Test (TRC)


The TRC test measures the costs and benefits from a broader perspective and includes all of the direct cash costs associated with the non-wires alternative. The benefits include the avoided costs of transmission, distribution, generation capacity and energy, including losses. The costs include the lifecycle costs of the measure, O&M costs, program administrative costs, and the lost opportunity to realize a reduction in transmission losses from building the line. Transfers such as incentive payments between BPA and its customers, as well as bill savings, are not included from this perspective since the net cost of transfers between BPA and customers is zero.





Societal Cost Test


The societal cost test includes the broadest set of costs and benefits. In addition to the direct cash costs accounted for in the TRC test, any environmental externalities such as reduced air emissions are included as a benefit.





Participant Cost Test


The participant cost test measures the lifecycle net benefits for the participant. The participant is the customer that installs the DSM, curtails their load, or owns the DG. The benefits included in this test are the incentives paid to the customer and the customer’s bill savings due to the measure. The costs included are the life-cycle costs of the measure to the participant. This cost test is a good indicator of how acceptable a program will be to individual customers who might participate in the program.





Ratepayer Impact Measure (RIM) - Distribution Company


This benefit/cost test measures the impacts on the rates of the distribution utilities that BPA TBL serves with their transmission system. The benefits included for this test are the transmission avoided costs, and the costs included are the incentive payments paid by the utility to the providers of the non-wires solution(s) to the transmission problem, the utility’s administrative costs and the utility’s lost revenues due to reduced sales. If the program benefit/cost ratio is less than one, this program would tend to increase the per unit rates that the utility charges to meet its revenue requirement. Measures that significantly reduce sales relative to peak demand reductions, such as conservation, generally are not cost-effective from the RIM perspective.











� In this document, the term “subregion” refers to a geographic sub-area of the Western Interconnection.  The term “region” refers to the entire Western Interconnection. 


� The WECC Regional Planning Project Review Process is described in WECC, Procedures for Regional Planning Project Review and Rating Transmission Facilities.  Currently, the WECC Procedures state that “the subject of this report . . . . is limited to identifying how transmission project sponsors should work and interact with their peers when developing a project that has a significant regional impact.” Id. at 1 (emphasis added). 


� or bid costs, if bid data is submitted in lieu of production cost data.


� Point of diminishing returns could be the elasticity of the project costs associated with lowering the total cost of production.


� Simulating the dispatch of hydro units on cascaded river systems is significantly more difficult than predicting thermal system operation for several reasons.  First, the pondage storage capability and low incremental cost result in a scarcity of energy and not capacity.  Market Simulator solves each hour’s dispatch sequentially and independently. To properly account for the load leveling capabilities of the river units, require linking the dispatch problems from multiple periods. Further, run-of-river simulation requires that water time delay effects be predicted.  Finally, exogenous factors such as fish, recreation and irrigation place demands on hydro dispatch that are not directly associated with power market economics.  For all these reasons, and because good historical/forecasted dispatch data for large WECC river systems is available, Market Simulator requires that hourly dispatch for hydro units be specified as input.





� Phase shifters and DC line orders are also included with generation in the optimal dispatch.


� A potential downside of this approach is that the difference between 2008 and 2013 is only one possible result. The difference in peak loads between 2008 and 2013 may prove to be under the threshold needed for demand side measures to be effective, but below what is actually attainable. On the other hand it could be way over what is needed to cost-effectively reduce congestion. We would be certain to gain insight by doing this analysis, but we may have to do addition al work, depending on what the analysis shows.


� There are known deficiencies in this process that are better left to another discussion, however one example would include the peak shaving algorithm which has two constraints, i.e., max and min hourly generation limits.  Hourly shaping logic constrained to a max and a min  will most certainly shape unrealistically high proportions of monthly energy into the peak periods -  and mutes the price signals.





� Subject to any future Federal rulemaking regarding the security of critical infrastructure information.


� As of the date of this SSG-WI Planning Function document, Section 2.1 of the WECC Bylaws, Activities to Carry Out WECC’s Reliability Mission, includes the following pertinent subsections 2.1.6 and 2.1.11:





	Coordinated Regional Planning.  With respect to the coordination of regional planning activities, the WECC:�


2.1.6.1.         will develop coordinated planning policies and procedures for the Western Interconnection, including facilitation of market-based solutions, consistent with WECC/NERC standards, FERC policy, and Section 2.5 of these Bylaws.�


2.1.6.2.         will review and assess Regional Entity (as that term is defined in Section 3 of these Bylaws) planning processes to determine whether WECC planning procedures have been satisfied;�


2.1.6.3          will refer planning matters back to the originating Regional Entity for revision or other corrective actions when the WECC Board determines that WECC planning procedures have not been satisfied; and�


2.1.6.4.          may perform other interconnection-wide studies as needed, but shall not perform expansion planning studies.





Avoiding Duplication with Regional Transmission Organizations





2.1.11	The WECC will endeavor to carry out the provisions of these Bylaws in a manner that does not conflict with or duplicate any FERC-approved functions of a Regional Transmission Organization including functions that may be delegated by the Regional Transmission Organization to any Regional Entity.





� At the detailed level of planning, environmental effects from certain plants will be an issue, and should probably show up in SSG-WI’s criteria, standards, and metrics.


� For example, compact fluorescent lights reduce peak loads at a fraction of the cost of serving peak loads with gas-fired generation.





�PAGE \# "'Page: '#'�'"  �Page: 1��� The objectives of this document are to:  (1) gather the work that the SSG-WI PWG has done thus far into one document; and (2) provide a framework into which the future work of the SSG-WI PWG (particularly the modeling work) can be inserted.  


�PAGE \# "'Page: '#'�'"  �Page: 1���To somebody who knows more than I do: Please check.


�PAGE \# "'Page: '#'�'"  ��Bob. We wouldn’t adopt a goal to decrease all congestion. It may be better to pay congestion costs than to upgrade a line for instance. As an example, congestion may occur rarely, and the costs imposed may be minimal compared to the cost of upgrading a line. This is an example of “economic” congestion.


�PAGE \# "'Page: '#'�'"  �Page: 1��� The respective roles of SSG-WI and WECC in regional planning need to be clarified.  For the purposes of this paper they are lumped together under “SSG-WI/WECC” regional planning.
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		Comparison of Natural Gas Price Forecasts

		Forecast Comparisons (2000$/MMBtu)

						Draft 5th Power Plan										4th Power Plan										2003		2003		2003		EIA - AEO 2003						GII		EEA		Pacificorp		SSG-WI		SSG-WI		SSG-WI

				History		Low		Medlo		Medium		Medhi		High		Low		Medlo		Medium		Medhi		High		CEC Base		CEC High		CEC Low		Ref		Low EG		High EG		(DRIWEFA)						Low		Medium		High

		1995		1.60												1.67		1.69		1.73		1.77		1.79																										1995

		2000		3.60		3.60		3.60		3.60		3.60		3.60		1.61		1.73		1.98		2.1		2.35		3.69		3.69		3.69		3.66		3.66		3.66														2000

		2005				2.50		2.90		3.25		3.50		4.25		1.73		1.85		2.1		2.47		2.84								2.76		2.84		2.71						3.43								2005

		2008																								3.34		4.59		2.86														2		3		4.5		2008

		2010				2.40		2.80		3.25		3.50		3.70		1.79		1.98		2.29		2.78		3.21								3.15		3.43		3.03						2.81								2010

		2013																								3.71		5.12		3.11														2.5		3.5		5		2013

		2015				2.53		2.90		3.40		3.60		3.75		1.85		2.16		2.47		3.09		3.71								3.4		3.12		3.55		3		3.65		3.25								2015

		2020				2.60		3.00		3.50		3.75		4.00																		3.54		3.43		3.47		3.09		2.97		3.3								2020

		2025				2.65		3.20		3.60		3.90		4.25																		3.74		4.4		3.66														2025



Terry Morlan:
EIA Low and High are based on economic growth scenarios, not on natural gas supply and demand scenarios.
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6) SSG studies to identify transmission needs

 (i.e., generation scenario studies, historical path 

analysis, planning assessments, etc.)

7) Identification of Potential Alternatives (both transmission and non-transmission) and benefits including economic for Stakeholders to screen for sponsorship

1) Load serving entity resource plans

4) Other Expansion Plans

10) Comply  with WECC Procedures for Regional Planning Project Review 

12) RTO or other entity chooses to sponsor specific projects

8) SSG-WI analysis of third party transmission Projects, if requested

SSG-WI Planning Function’s Interactions within the Western Interconnection 

14) Environmental,

siting process (with multi-state entity for interstate projects)

13) Arrange project financing and cost recovery

Project Sponsor(s) 

SSG-WI 

Local/Subregional Entities and RTO/ISOs
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Figure 2

Transmission Paths




































































































































































































































































































































































































































































































































































































































