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Introduction and Background

Southwest Transmission Cooperative (SWTC) and Tucson Electric Power Company (TEP) initiated an investigation to conduct a joint long range transmission planning study of their interconnected EHV and HV transmission systems in southeast Arizona. The study area encompasses the southeastern portion of Pinal County, southern Graham County, most of Pima and Cochise Counties and all of Santa Cruz County. There are transmission and generation facilities owned and operated by other entities including the Western Area Power Administration (Western), Central Arizona Project (CAP), Sulphur Springs Valley Electric Cooperative (SSVEC), Trico Electric Cooperative, Inc. (TRICO) and Arizona Public Service Company (APS) in addition to TEP, UNS Electric and SWTC in the area. There are also possible future generation and transmission projects within the area that may participate, such as the Bowie Power Station generation project and the SunZia Southwest Transmission Project. Given that there are several entities within the study area, SWTC and TEP announced their intentions to conduct the joint study, and invited participation by interested parties at the SWAT Oversight Committee meeting that was held on October 18, 2006.

Western announced plans to conduct a study of the Southeast Study Region (SSR) of Arizona similar to the recently completed study of Western’s Northwest Study Region. Coordination of this study with the proposed joint Southeast Arizona Transmission Study makes sense since the study area foot prints coincide. Western hosted a meeting on October 31, 2006 to explore opportunities presented by a joint planning effort. The interested participants agreed to work together to develop a work plan for and ultimately jointly conduct the Southeast Arizona Transmission Study.

A number of parties, at a work planning session that was held at the TRICO’s offices on December 5, 2006, expressed interest in pursuing a joint study. Participants include representation from APS, CAP, PNM, SSVEC, SWTC, Trico and Western, plus generating entities including Entegra and Bowie. These participants agreed that the study should be referred to as the Southeast Arizona Transmission Study (SATS) and further worked collaboratively in a facilitated session on a draft work plan and schedule for the study. The results of this effort are embodied in this SATS Work Plan and Schedule.

SATS convened a meeting on January 11, 2007 to review the Work Plan and Schedule, revise it based on Participants’ input and ultimately to get it approved. The revision dated February 1, 2007, reflecting the January 11, 2007 meeting agreements, is to be presented to the SATS group for final revisions and approval on February 1st. A final version of the Work Plan was approved on by SATS on May 24, 2007, with the understanding that, as appropriate, this document will be updated per the above revision date shown on the preceding page.”     

Overview
The joint study participants may consider developing an organization structure to provide support and direction for the study. Efforts of the whole group to date have resulted in general agreement on the geographic scope as well as a preliminary list of items to consider in the work plan, as follows:

· Joint Study Participation;

· Planning horizon (3-5 years, 10 years and 20 years);

· SWAT case development starting from 2010 and 2016 base cases for the three proposed planning horizons;

· Coordination with Existing and Planned Study Requirements and Schedules (ACC 10 Year Plan, SWAT, WestConnect planning schedules, TEP and SWTC 20 Year Transmission Plans);

· Assignment of Responsibilities. 

This work plan outlines tasks with a proposed schedule to complete the study. A separate project management task scheduling and monitoring guide will be used upon completion of this work plan.

Overall Tasks, Organization and Structure  

This work plan which includes the study scope and schedule, plus guidance on the study process, methodology, planning assumptions and criteria was jointly developed by the entire group of Participants. A steering committee is recommended to provide overall direction and guidance during the study to address issues and questions as they arise, and to help keep the study on track and within the schedule. The steering committee will manage and direct the planning process for the joint effort in a way that complements but does not replace the responsibilities of individual participants to develop and implement specific transmission projects. A tabular form of the project management plan follows: 

	Task
	Responsibility
	Target Date
	Status

	Define Study Areas and Preliminary Scope & Schedule
	TEP & SWTC
	October 16, 2006
	 Complete

	Announce Joint Study at SWAT Oversight Committee
	SWTC
	October 18, 2006
	Complete

	Meet with Participants of Western’s Southeast Study Region 
	TEP & SWTC

SSR Participants
	October 31, 2006
	 Complete

	Scheduled and Planned Meeting for Study Work Plan

· Finalize Work Plan

· Set up Steering and Technical Committees

· Establish next meeting dates
	All Joint Study Participants
	December 5, 2006
	Draft WP Outline  Complete. Final TBD on 1/11/07

	Develop Southeast Arizona Transmission Study Work Plan

	Review Work To Date
	Ron, SATS


	January 11, 2007
	 Draft Agenda, SATS Outline & Schedule & Work Plan Complete.

	Prepare & Approve Study Outline & Schedule and Work Plan
	SATS, Ron
	January 11, 2007

February 1, 2007
	Draft Complete. Revised on 1/11/07. Approval of Final on 2/1/2007

	Develop Long-Range Load Forecast

·  3-5Year

· 10 Year

· 20 Year
	SATS

All

Coops

TEP
	January 19, 2007

May 1, 2007
	In Process in various stages by entity. Forecast final based on Saturation forecast – 1/1/2007. 

	Conduct Saturation Load Study

· Pima (TEP)

· Pima/Pinal (SWTC, WAPA, CAP)

· Cochise 

· Graham (Possible Future)

· Others?
	Ron

Jim

Dave (lead), Don

TBD
	Mid-May 2007


	TEP SLS is in process & scheduled for completion beginning of Q2. Other plans TBD.

	Agree on Power Flow (PF) Base Cases (2010, 2016 & 2026)

· Update & Approve
	SATS

SWAT 
	January 11, 2007
	Complete

	Agree on Planning Standards, Criteria & Assumptions
	SATS


	January 11, 2007
	Complete. Assumptions related to external G&T projects to be addressed in Scenario development process.

	Agree on Study Methodology

· 3-5 Year Horizon

· 10 Year Horizon

· 20 Year Horizon (Saturation Loads)
	SATS


	January 11, 2007
	Complete Detailed area study process & responsibility TBD.

	Conduct Situation Analysis of Each System

· Performance of Existing & Planned Systems
	SATS


	 February 22, 2007
	Depends on completion of predecessor tasks to perform PF analysis

	Develop Alternative Upgrade Strategies

· For Each System Independently

· Jointly Planned Upgrades
	SATS
	  February 22, 2007
	May require multiple working session(s) - TBD. 

	Evaluate Performance of Alternative Strategies

· Loop Flows?
	SATS
	  February 22, 2007
	Depends on completion of predecessor tasks to perform PF analysis

	Develop Planning Scenarios
	SATS


	 February 22, 2007
	May require multiple working session(s) - TBD

	Evaluate Strategies Against Scenarios
	SATS


	February 22, 2007
	Development of Scenarios and Strategies on 2/1/07 agenda. May require multiple working session(s) - TBD

	Perform Economic Screening Analysis of Alternative Strategies
	SATS


	March 22, 2007
	Plan for economic analysis on 2/22/07 agenda. May require multiple working session(s) - TBD

	Identify & Recommend Best Strategy (s)
	SATS


	 March 22, 2007
	May require multiple working session(s) - TBD

	Document & Present Results


	Ron, Bruce SATS
	 Draft March 22, 2007
	 Final TBD


Management of the Planning Process:

	Task
	Responsibility
	Target Date
	Status

	Develop Detailed Project Plan and Schedule

· E.g. MS Project
	SATS
	TBD – 2/1/2007?
	Draft SATS Outline & Schedule Complete. TB Discussed/Approved on 2/1/2007?

	Complete and Agree on a Check List:

· Status of Study & Tasks

· Tasks that have been completed

· Tasks to be done
	SATS
	TBD – 2/1/2007?
	Draft Check List TB Discussed on 2/1/2007

	Coordinate with SWAT and Other Regional Entities

· Report Progress & Results
	SATS

Individual Participants
	 On-going
	 Initial presentation to SWAT scheduled for 1/30/2007

	Coordinate Planning Schedules 

· ACC 10 Year Plan

· TEP & SWTC 20 Year Plans

· Others??

· 
	SATS

Individual Participants
	January 11, 2007
	Reviewed Participants’ obligations and schedules on 1/11/2007

	Approve Preferred Strategy
	SATS
	TBD
	 Identification & Recommendation Target 3/22/2007. Approval TBD

	Prepare Southeast Transmission Study report

· Get Participant Approval
	Ron/Bruce

SATS
	 TBD
	 Documentation Draft Target 3/22/2007. Approval TBD

	Present SATS Results to SWAT and other groups as required.
	 Ron
	 January 30, 2007
	Complete


The tasks referenced in the tables above are described in greater detail below. Note that the planning process is divided into two phases. The first phase concentrates on preparing a preliminary 20-Year transmission plan, with emphasis on the first 10 years in order to produce results to be delivered by mid-May 2007. The second phase incorporates saturation load study results, which may verify the preliminary study results. On the other hand, if load allocation is materially different, then sensitivity analysis, and possibly some re-study may be necessary to make appropriate adjustments. This could effectively extend the study to the end of the fourth quarter of 2007. The primary reason for dividing the project into two phases is that long-range information is needed for TEP’s five-year capital budget and the saturation load study results may not be available until after the end of the first quarter.

The planning process, particularly wherein it involves evaluation of system analysis results, developing alternative strategies (combination of possible upgrade projects), scenario (addressing uncertainties) development and strategy/scenario assessment will require extensive group work. Therefore, a significant commitment of time and effort by the SATS Participants will be required. 

Long-Range Load Forecast:  Peak demand forecasts for the 10-Year and 20-Year Planning Horizons are needed by the SATS Participants to meet their respective internal strategic planning and external regional and regulatory requirements. All Participants are able to provide at least a “base” or “nominal” 10-Year peak demand forecast by mid-January 2007. With the exception of the Cooperative utilities, forecasts, including geographic allocation extending to the 20-Year Planning Horizon may not be completely verified until the beginning of the Second Quarter of 2007. Note that Western does not prepare load forecasts because it does not serve retail customers directly, and therefore relies on the forecasts of the Load Serving Entities. 

TEP, as part of its 20-Year transmission planning effort, is proceeding with a saturation load study which is expected to be completed by the beginning of the Second Quarter of 2007. Results of the saturation load study will be considered in TEP’s 20-Year forecast.

Saturation Load Study:  Insights into ultimate build out by geographic area help to improve long-range peak demand forecasts as well as load allocation among distribution substations. The goal is to acquire the most credible information possible by deriving it from saturation load studies that are based upon local jurisdictional general land use plans. The resulting electrical demand data will be presented to and discussed with the jurisdictions to confirm consistency with the general land use plans.

The accuracy of long-range load forecasts may be significantly improved by back-casting from saturation load levels and comparing those results against projections based solely on historical trends combined with econometric and other forecasting mechanisms. TEP intends to use this approach.

Planning power flow models may be improved by applying the geographic distribution of load which is also derived from the saturation load study. The model will incorporate the list of possible new substations with local transmission line interconnections developed through the saturation study.

The scope of the TEP saturation load study is expected to be expanded, as shown in this work plan, to include some of the contiguous areas served by some of the SATS Participants to capture the benefits of improved forecasting and load allocation information.

Power Flow Base Cases:  The group has agreed to base the SATS models on the 2010 and 2016 heavy summer load power flow base cases that are in the process of SWAT development and approval. They reflect the most current planning information by the Southwestern utilities as well as being modeled on the current version of PSLF. These cases are expected to be approved on or about mid-January 2007, and therefore are timely for this study.

The group has agreed that the 2016 case will be used to develop a credible 20-Year Planning Horizon case assuming the year 2026. Information from the saturation load study, such as addition of proposed new distribution substations and associated local area transmission lines, allocation of load among all substations and total load expected within the 20-Year Planning Horizon will be applied. Loads and resources outside of the SATS study foot print will be assumed to be balanced without additional modeling effort. 

Planning Standards, Criteria & Assumptions:  Planning standards, criteria and assumptions have a profound impact on the study process, system performance evaluation and resulting upgrades. All of the SATS Participants agree that NERC/WECC Planning Standards must be met. SATS Participants propose the following:

Three to Five-Year Planning Horizon:  Remedial Action Schemes (RAS) including load shedding (LS) will be modeled. Analysis will consider NERC/WECC Category A plus Category B contingencies. Thermal limits and voltage delta of 5% and minimum of 0.95 p.u. will be observed through flagging conditions under which those limits are reached. Criteria for determining when upgrades are required, while conducting detailed area analysis, will be based upon individual Participants’ policy.  

Twenty-Year, 10-Year Planning Horizon: Same as Five Year, except that RAS and LS will not be considered.

Note that the Participants intend to consider Category C and D contingencies per the NERC/WECC standards while conducting detailed area analysis.

Methodology:  Methodology consists of the planning and modeling process; planning horizons; and planning standards, criteria and assumptions as described in other sections of this work plan and the attached SATS Outline & Schedule. The Participants agree that a single power flow model, for each applicable load level, should be processed by one member of SATS. The analysis will be limited to steady state power flow. No dynamic studies will be done. SWTC and TEP have agreed to assume the single processing responsibility for the 2016 and 2010 base cases respectively. The other Participants agreed to provide necessary support and assistance as required. 

Situation Analysis:  Situation Analysis is defined as the joint evaluation of power flow analysis of the SATS area members’ system topology as projected without the benefit of the results of the SATS study itself. In other words, the SATS members will make reasonable efforts to model upgrades to their respective transmission networks to meet applicable standards and criteria. The situation analysis is intended to identify system short comings that may not allow the network to meet requirements. In such cases, TEP will work with the SATS Participants, and individuals whenever it makes sense, to identify appropriate transmission system upgrades as described in the section on Alternative Strategies. This cycle will continue until the system meets criteria for any given load level to be studied.  

Alternative Strategies:  Developing alternative strategies is an extremely complex undertaking, primarily due to the myriad of permutations and combinations of possible upgrade projects. Therefore a group approach is recommended to apply appropriate judgment based on the expert and experienced opinions of the SATS members. The objective is to narrow down the options to a realistic and reasonable number of projects to evaluate.

Scenarios:  Scenarios may be defined as reasonably likely future states of the world that would influence decisions about which projects, or strategies, should be pursued. Scenarios are generally characterized by critical uncertainties, such as the following that were listed as key by the SATS group:

· Generation projects and associated transmission upgrades;

· Merchant or other major EHV transmission projects;

· Load forecast – considering High, Nominal and Low;

· Transmission Line/Substation ROW access;

· Environmental Impact;

· Aesthetic Impact.

A sample scenario is presented to help describe the scenario concept and distinguish it from “strategies”. Assume there is a booming economy with high population growth in Arizona. This suggests a need for additional generation and transmission line projects. One may assume that such development, due to regulatory issues, occurs north of Arizona (versus from southern New Mexico) – such as the Transwest Express project with a 3,000 MW DC terminal in the Phoenix area. This sample scenario implies a need to expedite transmission upgrades, and those projects would likely supply Southeast Arizona from the Phoenix area. 

A manageable number of materially different scenarios, perhaps a total of three could be developed to aid our thinking about project creation and decisions.

Strategy/Scenario (Risk Analysis):  Building on the discussion under the section on Scenarios, critical thinking may be applied with the goal of achieving robust and flexible strategies. That is, a strategy may work well under one scenario but not another. For example, a strategy responding to a booming economy could result in large capital expenditure being made prematurely if the economy becomes sluggish in reality. Or the converse could be true for a plan under a low load growth scenario, and the economy actually booms. In this case, the system might not meet reliability standards until the system can be reinforced.

Ideally a relatively few number of materially different strategies is desirable to be evaluated against the scenarios.

Economic Screening:  An attempt should be made to estimate, at a planning level, the cost of each proposed project, to include design, permitting, ROW, land, environmental or aesthetic adders and EPC. This information would only be used to compare strategies (series of projects). All documentation must be clear that such planning level estimates are not to be used as project cost estimates.  

Preferred Strategy:  The preferred strategy may be divided into three components reflecting differing needs and the level of uncertainty. For example, it may be realistic to propose a list of specific capital projects looking as far as five years into the future. The actual capital budget time frame may be different depending upon individual entities’ risk tolerance. Hence a list of specific projects scheduled for construction over such a capital plan is possible. 

Beyond five years, the level of uncertainty increases to such an extent that a commitment to pursue development of any particular project, at this stage, will not make strategic sense. In this case, a more realistic approach is to prepare a catalog of possible projects. Some of the projects listed in the catalog may become viable candidates to pursue as the need for them approaches the five year capital budget window.  

Document and Present Results: TEP and SWTC have agreed to prepare documentation and to draft the study report. Details are TBD.
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