SATS Meeting Notes

Tucson Electric Power Company Offices

November 20, 2007
Attendees:

Bruce Evans, SWTC

Abhishek Singh, APS

Cary Patten, APS

Stan Sierra, APS

Don Adams, K.R. Saline & Associates

Jim Tang, CAP

Jim Rein, SWTC

David Bryan, SSVEC

Mark Etherton, PDS Consulting

Leonard York, Western

Milt Percival, WSES

Jim Charters, WSES

Karen Cathers, Trico

Charlie Emerson, Trico

Erik Bakken, TEP

Shannon Breslin, TEP

Gary Trent, TEP

Ray Som, SWTC

EvaMarie King, SWTC

Bobby Chavez, TEP

Ron Belval, TEP

Andy Meyer, TEP

Agenda Items:

1)  Welcome and Introductions

Ron Belval welcomed everyone to the meeting and asked for introductions.  

The agenda for the meeting today has been revised from the version that was sent out with the meeting notice, adding subset “b. Tucson Planning Area HV” under agenda item 
5) Saturation Load Study Status & Results.

Agenda item 6) WAPA ROW Update will not be covered today.  Ron noted that Leonard York brought a CD which contains line and transmission easement information on the Western Saguaro to Tucson 115 kV line and the Western Tucson to Apache 115 kV line.  (Subsequent to the meeting, Bruce contacted Leonard who stated that the information on the CD is available only to SATS Participants.  If anyone would like to have the data, they can contact Bruce directly for the infformation.)
Agenda item 8) Report Outline Update will also not be covered today.  Ron will be getting a draft of the Report to the group in a couple of weeks.

David Bryan asked that subset “c.  Agenda and Meeting Location for November 26th Meeting” be added to agenda item 3) Cochise County Area Planning.
2)  Review/Approve 10/24/2007 Meeting Notes

Bruce noted that several comments were received to the draft meeting notes and that rather than go through each of these at this meeting he would prefer to add them in to the notes and then resend them to the group for approval.  

Gary Trent said that he also had some comments to the notes and would be providing these in an e-mail to Bruce.
3)  Cochise County Area Planning

a. Status Report.  Ron stated that there was a meeting that was held on November 8th with interested parties in the Cochise County Planning Area that offered some viable solutions.  A couple of these directly involve TEP.  One is a permanent tie to the TEP system, provided that the existing SSVEC 69 kV system is re-configured to not allow for any flows out of Cochise County.  An action item from the meeting was for SSVEC to provide a description of this configuration so that TEP Bond Counsel could rule on its feasibility.

A second option to resolve near-term problems would be an emergency tie with TEP. A description of this option would also be needed for TEP bond counsel review.
David Bryan asked for comments to the meeting notes that had been sent out.  None were received.  

David stated that he had talked to Bill Stein of Fort Huachuca about the possibility of the permanent tie to the TEP system, which would involve construction of 138 kV from the TEP substation on the Fort property to SSVEC’s proposed Buffalo Soldier Substation.  Bill asked for a formal proposal from SSVEC for this option.  The shortest route for this 138 kV line may not work as it would go through an area on the Fort where other electrical facilities have already been undergrounded.

b. Solution Proposals.  EvaMarie King discussed the work that has been done to date for this area.  Cost estimates are currently being prepared for the options that were discussed at the last meeting and a map has been developed showing the proposed options with their associated costs.  A summary of the options below are also being developed:

1) Emergency tie (138/69 kV) to Fort Huachuca

2) Pantano to Kartchner to San Rafael 230 kV

3) Sloan to Huachuca 230 kV

4) Kartchner to San Rafael to Mural 230 kV

5) TEP/SWTC 138/115 kV interconnection (Options for emergency and/or permanent tie)
6) Apache to Tombstone to Kartchner 115 kV
c. Agenda and Meeting Location for November 26th Meeting.  The agenda for the next meeting will review study results and review the cost estimates that SWTC is working on.  EvaMarie agreed to e-mail out the maps and estimates, with the resend of the October 24th meeting notes.  

Charlie Emerson was asked to see if a room at Trico’s offices would be available for the next meeting on November 26th.  A start time of 9:30 a.m. for the meeting was agreed to by the group.  A sheet of paper was passed around asking for the names of those who plan on attending this next meeting.  Once David has heard from Charlie as to the availability of a room at Trico’s offices, he will send out a meeting notice to those who are interested in attending the meeting.
5)  Saturation Load Study Status & Results

a. Tucson Planning Area EHV.  Gary Trent gave a Power Point presentation which is included below:

Slide 1: Strategies Evaluated
· Strategy A-A  (Recent studies based on the Saturation Study show a need for a 500 kV solution)

· 500 kV loop around Tucson

· 2-345 kV lines through Tucson

· TO-MA-SS30-SO

· TO-NL-EL-VL

· Strategy B’-A

· 500 kV loop around Tucson

· 1-345 kV line through Tucson

· TO-NL-EL-VL

· Strategy C-A

· 500 kV loop around Tucson

· 345 kV Reach-in to NL, SS30, and EL

Slide 2:  500 kV Loop Around Tucson (This is common to all strategies) 
· 2 – WN-VL lines

· VL-SO

· PW-SO

· PW-PS

· 2 – PS-TO lines (If only 1 PS-TO line, loss of the line causes problems as shown in previous presentations)

· TO-WN

Slide 3:  Common 345 kV Projects
· Three Points/CS1 Loop-in of the Pinal West-South Line

· Tortolita-Marana-Three Points/CS1 Line

· Hartt Loop-in of the Vail-Bicknell 345 kV Line

· Vail Transformer Additions

· 1 transformer parallel to each of the existing transformers

· North Loop and Hartt Transformer Additions

· 2-345/138 kV transformers

· Tortolita Transformer Additions

· 1-500/138 kV transformer

· 2-500/345 kV transformers

Slide 4:  500/345 kV Transformers
· Tortolita

· Winchester

· Vail

· South

· Quantity/Ratings dependent upon Strategy

Slide 5:  Strategy B’-A
· 345 kV Through Tucson

· TO-NL

· NL-EL

· EL-VL

· 2-345/138 kV Transformers at NL, EL, South, and Hartt

· 4-345/138 kV Transformers at Vail

· 3-500/138 kV Transformers at Tortolita

· 500/345 kV Transformers at Vail, South, and Tortolita

Slide 6:  Power Flow Results
· 72 Unsolved Double Outages

· 61 involved Gateway 345/138 kV transformer or both SO-GW 345 kV lines

· 6 involved SP-VL 345 kV line

· Adjusting solution parameters resulted in solved cases

· 4 combinations of SP-MK #1 or #2 345 kV line and SPR units #3 or #4

· Adjusting solution parameters resulted in solved cases

· GL-CV and GL-GLSW

Slide 7:  Power Flow Results (continued) 
· Voltage Deviations

· Green Valley – Hartt 138 kV outage

· Green Valley 138 kV – 5.49% voltage drop

· Canoa Ranch 138 kV – 5.20% voltage drop

Slide 8:  Power Flow Results (continued) 
· EHV Overloads (Mostly all transformers.  Some RAS schemes will be needed)

· Vail 345/138 (busses)

· Max loading: 135%

· Worst Outage: SP-VL and parallel transformer

· Vail 345/138 (Express Line)

· Max Loading: 107%

· Worst Outage: SP-GL and parallel transformer

· East Loop 345/138

· Max Loading: 101%

· Worst Outage: 1 Vail 345/138 (busses) and parallel transformer

· Tortolita 500/345

· Max Loading 107%

· Worst Outage: PW-3Pts 345 and parallel transformer

Slide 9:  Interpretation of Strategy B’-A Power Flow Results
· Strategy B’-A EHV Configuration appears to be adequate to deliver power from external resources to the TEP local area system interface
· Quantity/rating of transformers or RAS for SP-VL line will mitigate EHV problems

Slide 10: Strategy C-A
· 345 kV Reach-in to Tucson

· Vail-East Loop

· Vail-SS30

· South-SS30

· Tortolita-North Loop

· Tortolita-Marana-North Loop

· 2-345/138 kV Transformers at NL, El, South, and Hartt

· 4-345/138 kV Transformers at Vail

· 3-500/138 kV Transformers at Tortolita

· 500/345 kV Transformers at Vail, South, and Tortolita

Slide 11: Power Flow Results
· 76 Unsolved Double Outages (similar to B’-A)

· 65 involved Gateway 345/138 kV transformer or both SO-GW 345 kV lines

· 9 involved SP-VL 345 kV line

· Adjusting solution parameters resulted in solved cases

· CH-SA 500 and VL-SO 345

· Adjusting solution parameters resulted in solved cases

· GL-CV and GL-GLSW

Slide 12: Power Flow Results (continued) 
· Voltage Deviations (Slightly lower than Strategy B’-A)
· Green Valley – Hartt 138 kV outage

· Green Valley 138 kV – 5.46% voltage drop

· Canoa Ranch 138 kV – 5.17% voltage drop

Slide 13: Power Flow Results (continued) 
· EHV Overloads

· Vail 345/138 (Express Line)

· Max Loading: 107%

· Worst Outage: SP-GL and parallel transformer

· HV Overloads

· 6 TEP 138 kV lines

· 4 CAP/SWTC/WAPA 115 kV lines (Rattlesnake area)
· 1 SWTC 230 kV line

Ron noted that there may be some mitigation of these problems by the Tortolita to Marana 345 kV line that has proposed (for placement within the Western 115 kV line ROW).
Slide 14: Interpretation of Strategy C-A Power Flow Study Results
· Strategy C-A EHV Configuration appears to be adequate to deliver power from external resources to the TEP local area system interface

· Quantity/rating of transformers or RAS for SP-VL line will mitigate EHV problems

Mark Etherton commended TEP for their thorough study results, noting that most Saturation Studies only do N-0 and N-1.  Gary replied that some overloads may be mitigated by load shed.  He noted also that this last strategy, which is a Reach-in to the Tucson area load centers, may be the most feasible strategy from the EHV system perspective.  However an optimized 138 kV case for this strategy has not yet been done. However, this EHV strategy will require significantly more 138kV system reinforcement that Strategy A-A  The 500 kV loop around Tucson is common to this and all strategies, at the saturation load level.
Gary was asked what generation injections from the Southeast were used for this Strategy and he replied that 1,500 MW at Winchester was modeled.  However, other generation scenarios have not been done for this strategy.  Ron replied that all of the strategies have a 500 kV loop at the saturation load level. Preliminary analysis indicates that 345kV will be adequate for the 20 year planning horizon and beyond. Hence a decision needs to be reached soon by TEP whether to recommend 500 kV construction of these segments to initially be operated at 345kV, or to build 345 kV.  
A question was raised about the length of the line segments for each of the strategies, particularly the Reach-in Strategy, which appears to contain the most line miles.  Ron reviewed each of the strategies with the group and noted that the Reach-in Strategy may have more miles of line than the other strategies.

Ron explained that the next step is to develop a 138 kV system to conform with the chosen strategy.  A design for a 138 kV system for Strategy A-A has been completed and the next highest priority is Strategy C.  However, the design for the  138 kV system for this strategy will need to be different as power flow into the 138 kV system would than that which would be expected for Strategy A-A.
b. Tucson Planning Area HV.  Bobby Chavez and Ron Belval gave a Power Point presentation some of which is included below:

Strategy A Local Area 138 kV Transmission Topology
Compatible with Strategy A EHV Configuration

· Designed for 3 new 345/138 kV delivery stations

· North Loop  (may make West Ina the next North Loop by bringing in 3 lines into West Ina.)
· East Loop (Seeing some problems with the East Loop to North East line.  Trying to fix East Loop and SS30 areas of the system by balancing the flows on the lines out of North Loop.)
· SS30

· Integrates Distribution Stations

· 26 Existing (excludes Tortolita)

· 6 Committed

· 34 Planned

· Local Network Reliability

· WECC/NERC Standard Compliant

It was noted that a loop-in of Hartt into the SWTC Vail to Bicknell 345 kV line in 2013 is being looked at by TEP.  TEP is also looking at a new line from Vail to Swan – to strengthen the system at Irvington.  These ideas are generic throughout the system and are indicative of the amount of work that has to be done for the scenarios.  The addition of 345 kV injections into the system creates the need for more 138 kV lines.

A question was asked as to which strategy will have the biggest 138 kV system?  Bobby replied that Strategy C will.  However, more study is needed to be able to state this definitively.  
Work in Progress for 2007

Saturation Load Level

· Assess Feasibility of 500 kV

· Business case for 345 kV or 500 kV construction

· Determine feasibility of Strategies B, C and D (2008 activities)
· Develop 138 kV configuration for three EHV Strategies

· Assess need for 2-345 kV corridors through Tucson

20 Year Case

· Confirm feasibility of 345 kV (vs 500 kV) at 20 Year Planning Horizon

· Complete EHV Strategy A & complementary 138 kV topology

· Develop EHV Strategy C & complementary 138 kV topology

It was noted that renewable generation is under consideration in the SATS area which should be acknowledged in the Study Report.  At a minimum, a paragraph could state that it has been considered, as per the BTA Amendment proposed by Commissioner Mayes.  Ron stated that he will include this task in the 2008 Study Plan for WestConnect.

10 Year Case

· Prepare case based on EHV Strategy A staged implementation
· Tortolita – East Loop 345 kV

· Alternative TO-NL 345 kV would require NL-RI 138 kV

· List of Planned Projects

· Required by ACC (1/31/08) and WestConnect (11/16/07)

· 2013 through 2018

· 2008-12 Capital Budget Projects

4)  WestConnect 10 Year Transmission Plan

a. SATS 2008 Study Plan.  No prior comments to the plan were received, however; the comments received today will be incorporated into a revision that will be sent to WestConnect next week.  

Ron noted that TEP has concentrated most of its study effort Strategy A. However sensitivity to aesthetic impacts has placed a high priority on developing Strategy C as soon as possible.
Jim Charters suggested that a statement on Renewables needs to be made in the Report.  Ron replied that it has been identified in the SATS 2008 Study Plan.  Jim stated further that information on Renewables should be covered in individual utility BTA submissions, despite what is developed in the Arizona Renewable Task Force Transmission Meetings; i.e. individual utility effort in the Renewables area need to be recognized.

The following items, as listed in the 2008 Transmission Study Plan that was sent out with the meeting notice, was reviewed by Ron:
· Complete Saturation Base Case development and analysis for a total of three EHV strategies
· Develop 10 & 20 Year Power Flow Base Cases

· Coordinate with CATS EHV 2018 case development

· Incorporate Saturation Analysis Findings into Model

· Complete First SATS Report incorporating study effort through end of 2007 (January)

· Complete Saturation, 10 & 20 Year Analysis

· Incorporate new saturation study results

· Refine Strategies

· Power Flow Analysis – coordinate HV with EHV Strategies

· Develop Construction Schedules

· Complete Capital Cost Estimates

· Conduct Economic Analysis

· Prepare list of potential projects

· Identify potential Project Sponsors

· Conduct Scenario Sensitivity analysis
· Load Forecast, Efficiency, Load Shed

· Local Renewable Resources

· Local & Distributed Generation

· Prepare Final SATS Report covering 2008 Study Plan
It was noted that TEP Load Shed is in the 10 Year Plan, but not in the 20 Year Plan.  TEP will be watching the development of the NERC TPL Standard in this regard.

Study Timeline:

Ron discussed the Study Timeline as found in the 2008 Study Plan.  The dates for the completion of various milestones in 2007 are very aggressive.  Changes to the dates were suggested:

· Bullet #3, “10 Year Base Cases for 2 EHV strategies” should be changed to 1 EHV strategy.  This will change the 2nd and 4th bullets under the milestones and schedule for 2008, to 2 EHV strategies

The group also felt that the January 2008 dates were very aggressive since most will be working hard to finalize their ACC 10 Year Plan filings.  It was decided that the following dates for the 2nd and 4th bullets would be changed as follows:

· 10 Year Base Cases for 2 EHV strategies – April 4, 2008

· 20 Year Base Cases for 2 EHV strategies – February 29, 2008

The bullet “Refine Strategies” will be deleted.  Changes to the other dates will be considered by Ron for the next revision that will be sent to WestConnect.
Please refer to the attached SATS 2008 Study Plan that was submitted to WestConnect subsequent to the 11/20/2007 SATS meeting.

6)  WAPA ROW Update

As noted earlier, this item will not be covered today.  Bruce will send the items on the CD given to him earlier by Leonard, to the group.

7)  Economic Analyses Update

Ron gave a short Power Point Presentation on the preliminary capital costs that have been developed for two 345 kV segments. Ron called attention to the words “Preliminary” and “Draft Work in Progress” on the slides.

Tortolita - Vail 345 kV Preliminary Planning Feasibility Cost Estimate

14.6 Miles SC 345 kV from Tortolita to North Loop: 

Base: $19M

High: $29M

22.8 Miles Various configurations of SC & DC 345 kV and 138 kV from North Loop to East Loop:

Base: $56M

High: $95M

18 Miles Various configurations of SC & DC 345 kV and 138 kV from East Loop to Vail:

Base: $39M

High: $56M

Tortolita - North Loop - South Loop 345 kV Preliminary Planning Feasibility Cost Estimate

14.6 Miles SC 345 kV from Tortolita to North Loop: 

Base: $19M

High: $29M

24 Miles/WAPA ROW North Loop to DMP:

Option 1: DC 345 kV construction – operated 345/115 kV 

Base: $61M / High: $91M

Option 2: SC 345 kV with 115 kV delivery points for WAPA 

Base: $31M / High: $46M

8 Miles/WAPA ROW DMP to SS30:

Option 1: DC 345 kV operated 345/115 kV

Base: $20M / High: $30M

Option 2: SC 345 kV with 115 kV delivery points for WAPA

Base: $10M / High: $15M

5 Miles/WAPA ROW SS30 to SS22:

Option 1: DC 345 kV construction – operated 345/115 kV

Base: $13M / High: $19M

Option 2: SC 345 kV with 115 kV delivery points for WAPA

Base: $6M / High: $10M

7 Miles/WAPA ROW SS22 to South Loop SC 345 kV:

Base: $13M

High: $18M

8)  Report Outline Update

As noted earlier, Ron will be sending out a draft of the Report within a couple of weeks.  

Ron asked for a write-up of the SunZia Project and also asked SWTC to provide some discussion on various items, such as the CS1-Bicknell 230 kV line project versus a CS1 to Bicknell 345 kV line project.

9)  Action Items

1. Bruce will re-send the October 24th Meeting Notes with the latest comments.

2. Bruce will send out Western’s latest ROW information with the resend of the October 24th meeting notes.

3. EvaMarie will send out the maps with cost estimates of the options developed for the Cochise County Area Planning Meeting, with the resend of the October 24th meeting notes.

4. David will send an e-mail with details of the location of the November 26th Cochise County Area Planning Meeting.

5. Ron will develop a first draft of the SATS Report for distribution to the group.

10) Next Steps/Meeting(s)

The next meeting will be held on December 11th and will start at 9:30 a.m.  The location will be determined later. Subsequent to the meeting, the next SATS meeting was schedule for December 14th at Trico’s offices in Marana.
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