Central Arizona Transmission System-
Extra High Voltage

(CATS –EHV)

CATS EHV Study Plan 2010
STABILITY
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 impact on the interconnected transmission system due to additions of utility-scale intermittent and non-dispatchable (solar and wind) generation. 
Much of the electric utility industry is being inundated by requests to connect “green” energy, in particular wind and solar.  While green-energy can reduce the perceived negative impacts of traditional generation resources, some of the trade-offs of “green” energy, particularly solar and wind, is their characteristic to only intermittently provide power.  Because of the unpredictability of the resource, wind/solar units usually cannot be called upon to provide more power (be dispatched) if a need arises. As part of this, if an event occurs the solar/wind units cannot be called upon to help the system and further, because these units typically have very little or no mass, they cannot help stabilize (or damp) the system as we see with today’s resource mix. This study will determine the impact a large penetration of these green resources could have on the interconnected system in 2020.
Objectives  
The 2010 plan is anticipated to be a stability study to determine the impact to the interconnected system of intermittent and non-dispatchable generation.   The study will hopefully answer the following questions:

1. What is the impact of adding XXXX MW of intermittent/non-dispatchable generation to the Arizona system and offsetting coal generation?

a. Are there contingencies that cause problems because of the lower mass of the system?

b. Are there problems at Palo Verde?

c. Are there problems on an interconnection-wide basis?

2. Is there a maximum amount of intermittent and non-dispatchable generation that can be accommodated by the Arizona transmission system?

In addition to answering questions, there will have to be a discussion of the differences in mass of the different types of units and their benefit/detriment to the system for: steady state, ability to be dispatched, and dynamic response.
Assumptions
· A 2020 timeframe

· Renewables assumptions:

· Determination of how much (MW) solar energy (and it type) and at which busses its connected. 
· Determination of how much wind energy and at which buss(es) it is connected.

· Determination of appropriate dynamic models for the three types of generation:  Solar PV, Solar CSP, or Wind generators
· Existing generation assumptions:

· How coal generation will be reduced to accommodate the renewables (need minimum dispatch levels)
· Which contingencies (switch decks) to test?

· Palo Verde-Devers

· 25% loss of solar, 50% loss of solar, 100% loss of solar 

· 25% loss of wind, 50% loss of wind, 100% loss of wind

· Initially out of service condition of a major 500kV line followed by sudden loss of the renewables?
Base Case and Dynamics file Development

Start with the latest WECC 2020 case with all planned transmission projects in service.  Model all proposed solar/wind projects (off).  

· Build case with 1000MW renewables and reduce coal units. (1000MW CASE)
· Build sensitivity cases with higher penetration of renewables . . . . 2000MW, 3000MW, XXXX MW?

Start with latest WECC 2020 dyd file and add dynamics data for CSP solar and wind generators.  Not sure how to model PV – generator with no dynamic response?

· Monitor Palo Verde generators, swing generators in AZ/CA/NV

· Monitor voltage/frequency at 500, 345, and 230kV busses in Arizona

Methodology

· Build base case with any additions/changes to power flow case including transmission and addition of the solar/wind projects.  Model the new generation as off.
· Update dyd to reflect the addition of the solar/wind projects

· Create plot files to show dynamic response at selected generators, and bus frequency/voltage.
· Test the base case and base dyd.  

· Is the 10 second flat-line flat?

· Do a bump test to check system response

· Run switch decks of all outages.  These runs will be baseline response

· Build 1000MW case

· Run all switch decks

· Build 2000MW case

· Run all switch decks

· Build all other +MW cases and run switch decks.

· Documentation – report and presentations.

Schedule
July-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: base case development

January 2010:  Preliminary progress update to SWAT
Jan-May2010: Base Case stability and 1000MW case results
May 2010: Present preliminary findings at SWAT
May-August: refine results/draft report
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
Assignments

The primary assignments are: 
1. Determination of MW solar/wind and locations, switch decks to run, +MW scenarios to test.

2. Base Case development and switch deck creation 

3. Base Case stability run
4. 1000MW stability runs
5. 2000MW stability runs
6. xxxxMW stability runs
7. Report/Documentation
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