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Purpose and Need
The Central Arizona Transmission Subcommittee - Extra High Voltage (CATS-EHV) is a subcommittee of the Southwest Area Transmission regional planning group (SWAT). The CATS-EHV purpose is to develop a high-level transmission plan for Central Arizona with the objective of maximizing regional benefits and making more efficient use of the existing transmission system. The CATS-EHV study area is defined by a region that is bounded by the Arizona/Utah border 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. The subcommittee includes the participation of: Arizona Public Service, Salt River Project, Southwest Transmission Cooperative, Tucson Electric, Western Area Power Administration and other interested Parties. 

This year, the CATS EHV membership has selected to study the way the transmission system might look to serve Arizona’s load in the year 2050.  It is estimated this will be a two-year study.  The first year would be definition of loads and growth and possible transmission and resource options with the second year modeling the transmission and performing thermal screening of the transmission options.
In the recent past, parts of Arizona sub-regional planning groups have performed various “saturation” or other long term studies.  In each of the studies certain resource assumptions have been made and transmission drawn to serve the loads from those resources.  Interestingly, each of the studies (SATS Saturated load, CATS HV Saturated load, internal SRP saturated load) assumes a number of overlapping high voltage transmission needs.  It is likely that an additive approach of these three studies doesn’t account for total Arizona needs, may double count resources, and may have either over or underestimated the need of EHV transmission.    
Objectives  
The objective of the study is to gain a high-level understanding and need for expansion of the Arizona EHV transmission system based on load growth in the 40 year timeframe (but not saturation).  A state-wide view of a 2050 load case should indicate potential future transmission needs for the state.  As part of the study participants should be able to determine if previous saturated load plans (that were created for specific areas of the state) are deficient or sufficient for inclusion in a statewide plan.   The outcome of the study should be:  Total Arizona Load in the 2050 timeframe, the amount of resources needed to serve the loads, and the transmission (summary of lines and voltages) required to get the resources to the loads.  The primary objective of the study should be to develop a high level EHV plan that can serve the forecasted load levels within the load pockets.  A number of different resource scenarios can then be run to determine what transmission is required from future resources to the load pockets, as well as the impact of resource changes on in load pocket transmission requirements.
Assumptions
· The base study will assume that energy use patterns will not change significantly, with any efficiency and conservation efforts being offset by the introduction of new energy using devices.
· New generation will be modeled using a generic generator model.  Resource type will only impact the location of new generation, not the generator models.

· The base model will assume all existing generation is still operating or has been replaced in kind at the existing locations.

· The base model will add new transmission first, and will only rebuild or  increase voltages if there is a known constraint or plan already existing.
· All currently planned transmission projects will be included in the base model.

· Renewables assumptions:

· How much is “renewable”

· Determination of how much of the renewable generation serves Phoenix, Tucson, Yuma, and Flagstaff loads. 

Coal generation to be dropped to accommodate large amounts of renewable power (will need coal unit minimum dispatch)

Base Case Development

· Determine which WECC bulk case to use as seed case
· Confirm high voltage transmission system configuration (round-robin case development)

· Determine who’s doing the case development

· Determine which outages to take

· Determine how many cases to build

· Load Level options
· Base load level (current trends)

· Low load level (high efficiency and conservation)

· Resource alternatives options
· Standard resource mix (20% local, 80% import, geographic diversity)
· High renewables (+50% renewables w/gas backup, mostly PV area)
· High distributed generation penetration (load reduction)
· Retirement of Coal generation sites sensitivity
· 100% import, retirement of all in load pocket generation
Methodology

The 2050 Study is anticipated to be a power flow (voltage and thermal) analysis of generation and transmission changes beyond the normal planning cycle.  It is anticipated the latest WECC bulk representation (at the time power flow studies commence) case would be used as the seed case. 

1) Determine the forecasted  load for Arizona

a. Grow the load to the lower of the 2050 forecast or the saturated load level.

i. How much more can the major metro areas “grow” in electrical demand before hitting non-land availability issues (water)?

ii. Use and update the existing studies where available.

iii. Define MW/square mile for regions where no existing saturated load study is available.
b. Include all of Arizona or only the “Sun Corridor”?

c. Model loads as bulk loads on 115kV or higher busses.

2)  Determine a resource mix to supply the load

a. Define new resource zones and generation mix within each zone
b. Determine whether or not to include existing generation resources

3) Build a transmission system to accommodate a the load scenario

a. Define transmission assumptions (upgrade vs new, conductor type, how many lines in a “corridor” before creating a new corridor, highest voltage)

b. Standard System (max 500kV, all AC)

c. Alternate system (max 765kV AC (1100kV?), include in state DC)

d. Estimate how much new resources (and locations)

e. Explanation of connecting remote resources

4) Document Results

SCHEDULE
Tentative schedule:

June-September:  develop study plan, details of work, who performs?
October 2009:  CATS EHV approval of study plan

November  2009: SWAT approval of study plan

December ’09-January 2010: Load gathering/outreach
January 2010:  Preliminary progress update to SWAT
Jan-May2010: Continued Outreach
May 2010: Present preliminary load values to SWAT
May-August: refine results/draft report on loads
August 2010: Present Study results to SWAT

Aug-September: Finalize findings, Draft report

October-November: Finalize report at CATS EHV level

December 2010: Request acceptance of report at December 2010/January 2011 SWAT meeting

January 2011: Begin base case building 

January 2011: Start BTA work
Assignments

The primary assignments are: 
· Coordinate load growth assumptions across the state (assumptions on MW/sq mile)
· Mines/Heavy industrial

· Industrial

· Commercial

· Residential (need to further define categories)

· Highway/Parks/Tribal

· Define transmission assumptions
· Conductor standards: Voltage, bundled, how many lines in a corridor before development of a new corridor
· 765kV sensitivity?

· Define Generation

· Renewables and traditional generation
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