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IFURNIA Is0 

To: IS0 Board of Governors 

From: 

cc: 

Date: February 18, 2005 

Re: 

Armando J. Perez, Director of Grid Planning 
Anjali Sheffrin, Director of Market Analysis 

IS0 Officers; IS0 Board Assistant 

Palo Verde-Devers No. 2 500 kV Transmission Project 

California Independent 
System Operator 

This memorandum requires Board action. 

EXECUTIVE SUMMARY 
During the last few years, a large number of new and efficient combined cycle generation power plants 
have been constructed in western Arizona near the Palo Verde area. This new generation is more efficient 
than the older steam boiler generation that exists in the Los Angeles, San Francisco, and San Diego load 
centers. In addition, the new gas-fired generation in Arizona and elsewhere in the Southwest is expected 
to be significantly less expensive than similar generation located in California due to permitting, land, 
emission credit, labor, and gas costs. However, the current transmission system is not adequate to import 
this new generation to southern California. As a result, it continues to be necessary to operate old and 
inefficient generation in southern California. 

In June of 2004, the IS0  Board approved the "STEP Short-Term Transmission Upgrades." These upgrades 
increase the ability of the existing transmission system to import power from Arizona without adding any 
new transmission lines. These short-term upgrades are planned to be in place in June 2006. Additional 
upgrades are planned for the existing transmission lines between Arizona and Nevada. However, even 
after these additions have been completed, our analysis indicates that there will still be substantial 
congestion on the grid between Arizona and California. The Palo Verde-Devers No. 2 project (PVD2 
Project or Project), as described later in this memo, would further reduce this congestion and provide 
economic benefits to California IS0 ratepayers as well as the Western interconnection as a whole. Our 
analysis indicates that expected benefit-cost ratio for IS0 Ratepayers ranges from 1.2 to 3.2 depending on 
input assumptions and allocation of transmission congestion rents. 

The IS03 analysis of the PVD2 Project further indicates that the project scope and cost appear to be 
appropriate. 

Based on the economic and reliability benefits of the PVD2 Project (as discussed later in this memo and in 
the attached report), IS0 Management recommends that the IS0 Board approve the project and direct 
Southern California Edison Company (SCE), as the project sponsor, to proceed with the necessary 
permitting and construction of the project. 
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MOVED, 

That the IS0 Board of Governors approve the Palo-Verde-Devers N0.2 transmission 
project as a necessary and cost effective addition to the IS0 Controlled Grid and 
direct Southern California Edison Company to proceed with the permitting and 
construction of the transmission project, preferably to be completed by the summer 
of 2009, as detailed in the memorandum to the IS0 Governing Board dated February 
18, 2005. 

PROJECT DESCRIPTION 

The PVD2 Project includes the following facilities: 

A new 230 mile 500 kV line to be constructed between the Harquahala Switchyard (near Palo 
Verde) and SCE's Devers 500 kV Substation. The route proposed from Devers to Harquahala 
parallels SCE's existing Palo Verde-Devers No.1 (PVD1) transmission line. Most of the proposed 
line is to be constructed on single circuit steel lattice towers. 

0 The four 230 kV lines west of the Devers substation will be rebuilt: the Devers-San Bernardino 230 
kV lines #1 and #2, and the Devers-Vista 230 kV lines #1 and #2. 

Voltage support facilities will be added in the Devers area in southern California. 

The proposed PVD2 Project is expected to increase California's ability to import power from Arizona by at 
least 1,200 MW. The project could be operational as early as 2009 and is expected to cost $680 million in 
year 2009 dollars. Figure 1 shows the location of the project. 
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Figure 1 
Location of Proposed PVD2 Transmission Expansion Project 

PUBLIC PROCESS IN DEVELOPING RECOMMENDATION 

The development of the Palo Verde- Devers project originated in a transmission group process called the 
Southwest Transmission Expansion Plan (STEP). This group has approximately 300 members on its 
distribution list and about 50 members routinely attend STEP meetings that are held every two months. The 
goals of STEP include: 

o To provide a forum to further the development of a robust transmission system between the 
Arizona, Nevada, Mexico, and Southern California areas that meets Western Electricity 
Coordinating Council (WECC) and North American Electric Reliability Council (NERC) 
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Reliability Criteria and is capable of supporting a competitive, efficient, and seamless west- 
wide wholesale electricity market; 

o To encourage all interested parties to participate in the development of transmission plans that 
benefits the customers in the Southwest: and 

o To provide a broad basis of support that will aid the implementation of future transmission 
projects. 

In developing a transmission plan for the area, STEP analyzed 26 different combinations of facilities to increase 
the transmission capability between the Southwest and Southern California and proposed a series of projects. 
The first project was the STEP Short-Term Transmission Upgrades. The IS0 Board approved the California 
portion of this project in June 2004 and these facilities are expected to be in service in 2006. Similar upgrades 
are being planned on the transmission lines between Arizona and Nevada. The next major project in the series 
is the PVD2 Project. STEP determined the PVD2 Project would provide more benefits from both a technical and 
economic perspective than the other transmission projects that were considered. 

In parallel with STEP, SCE determined that PVD2 Project was a cost effective project and requested that the 
IS0 approve the project. The IS0 staff has performed an independent evaluation of the economic and 
reliability benefits of the PVD2 Project using the newly developed Transmission Economic Assessment 
Methodology (TEAM). 

The TEAM methodology was the subject of a four-month public stakeholder process in 2004. The IS0 
conducted three public workshops and conducted a public IS0 Market Surveillance Committee meeting to 
further discuss TEAM. In addition, three technical subgroups were formed. The three subgroups worked on 
base case assumptions, the scenario selection, and methods of modeling market prices. In all, there were 
twelve separate technical sessions. The IS0 filed a report with the California Public Utilities Commission 
(CPUC) in lune 2004, documenting this methodology and providing a detailed example study. 

In its analysis of the PDV2 Project, the IS0 has reviewed the interim results in a number of public forums. The 
IS0 has incorporated input from these meetings into its findings. The IS0 also presented its preliminary 
results in a public Market Surveillance Committee meeting in November 2004. At this meeting, the Los Angeles 
Department Water and Power (LADWP), a significant operator in the project area, asked whether the IS0 had 
reviewed the impact of proposed East-of-River (EOR) 9000 upgrades in NevaddArizona. IADWP suggested 
that this upgrade could be an alternative to the PVD2 Project. The IS0 spent the following two months 
reviewing the implication of the EOR 9000 upgrades on the PVD2 Project. The KO's results indicate that the 
EOR 9000 Project is a complementary project to the PVD2 Project and not an alternative. The STEP Plan 
includes the upgrades that are currently part of the EOR 9000 project. 

In addition, stakeholders were provided the following opportunities to review the latest economic studies for the 
PVD2 Project. These meetings are in addition to the two years of STEP meetings that were spent in 
determining the overall transmission expansion plan for the region. 

1. On January 1 l t h ,  the IS0 presented its findings-to-date to the Western Arizona Transmission Studies 
(WATS) group 
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2. On January 14th, the IS0 conducted an IS0 stakeholder meeting to review preliminary results with a 
broader group of interested parties. 48 attendees from 33 different companies or agencies were 
present at the stakeholder meeting. 

3. On January 18th, the IS0 solicited further review and input from the IS0 Market Surveillance 
Committee. 

4. On January 25th. the IS0 posted a variety of our study work papers on our website and on February 
2nd, the IS0 posted the Draft PVD2 report. 

5. On February 4th, the IS0 discussed the PVD2 study results at a MSC Open Meeting. 

6. On February 9th, the IS0 reviewed the PVD2 study results at a STEP meeting and received 
concurrence on proceeding with approval of the project. 

Throughout this process, the IS0 has solicited input from a wide variety of stakeholders. Management will 
summarize the input the IS0 has received and the ISO's response to comments at the Board meeting. Written 
responses to the comments received by the IS0 are posted on the ISO's web site. 

ECONOMIC AND RELIABILITY BENEFIT ASSESSMENT 

IS0 Management's recommendation on the PVD2 Project is based on consideration of the projects 
economic and reliability benefits. As mentioned previously, the IS0 completed a comprehensive analysis of 
the benefits of PVD2 Project using TEAM and concluded that the project will provide significant reliability 
and economic benefits to IS0 ratepayers. The PVD2 Project will improve reliability by increasing voltage 
support in southern California and enhance system operational flexibility by providing IS0 operators with 
more options in responding to transmission and generation outages. The Project's primary economic 
benefit is the increased ability to import low-cost generation from the southwest and displace higher-cost 
generation in California. The PVD2 Project will also provide access to additional capacity that can serve to 
meet the State's resource adequacy requirements and lower transmission system power losses. The PVD2 
Project will significantly augment the transmission infrastructure critical to support competitive wholesale 
energy markets for California consumers. 

As part of the evaluation of the Project, alternatives to the project were considered such as other 
transmission projects and new generation. Demand-side and renewable resources were not considered 
alternatives since the IS0 believes these resources should be maximized first, before other traditional 
resources are considered. For this analysis, the IS0 reviewed several alternatives. One alternative the IS0 
examined was the East-of-River (EOR) 9000 transmission project, which upgrades lines between Nevada 
and Arizona. The ISO's analysis indicates that the EOR 9000 project is complementary to the PVD2 Project 
and is therefore appropriately included in the base case. Another alternative examined by the IS0 was 
siting additional in-state generation. The resource mix the IS0 used in the study assumed additions of gas- 
fired plants known to be under consideration. The mix also met California's adopted renewable portfolio 
standards. Because the southwest has less expensive permitting, land, emission-off set, and labor 
expenses, the IS0 estimated the fixed costs of a new combined-cycle (CC) plant to be about 13 percent 
less in Arizona than in California. The IS0 expects that California generation interconnection costs -those 
necessary to make generation deliverable to load - will further increase this cost differential. In addition, the 
IS0 expects units in the southwest to have lower operating costs due to lower natural gas costs forecast for 
that region. Thus, from strictly a unit cost perspective, the IS0 ratepayer would benefit more from having 
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access to lower cost units in the southwest. Constructing new in-state gas-fired generation would also not 
increase access to the more diverse fuel supply available in the southwest. 

The quantified benefits of the PVD2 project in this evaluation include: (a) a reduction in production costs 
(energy savings); (b) operational savings (reduced uneconomic generation dispatch for reliability purposes); (c) 
capacity savings (lower capacity costs from the Southwest); (d) NOx emission reduction (displacement of 
inefficient California generation with more efficient Southwest generation); and, (e) loss reduction (WECC total 
system losses are reduced due to increased transmission capacity). The energy benefits were determined in 
accordance with the TEAM. The remaining benefits were estimated outside of the market simulation model 
used to determine the energy benefits and are documented in the Board Report and Technical Appendices. 

Management estimates that benefits from the Project will exceed its costs under a wide range of future 
system conditions. Because we believe that no single point estimate can adequately capture its value, the 
IS0 calculated its costs and benefits under a number of likely system conditions. Management believes this 
range represents the best assessment of the impact of the line on the IS0 system. The expected benefit- 
cost ratio ranges from 1.2 to 3.2 depending on input assumptions and allocation of transmission congestion 
rents. The attached report describes this analysis in detail. 

RECOMMENDATION 

As a result of the extensive analysis that has been completed for the PVD2 Project, IS0 Management 
recommends the approval of the Palo Verde-Devers #2 Project and recommends the following motion: 

MOVED, 

That the IS0 Board of Governors approve the Palo- Verde-Devers N0.2 transmission 
project as a necessary and cost effective addition to the IS0 Controlled Grid and 
direct Southern California Edison Company to proceed with the permitting and 
construction of the transmission project, preferably to be completed by the summer 
of 2009, as detailed in the memorandum to the IS0 Governing Board dated February 
18,2005. 
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CHAPTER 4: FIVE-YEAR OUTLOOK 

Figures 4-1 thru 4-4 provide preliminary five-year outlooks for each of the four regions 
presented in Chapter 1. Staff made several simplifying assumptions in an effort to 
account for the uncertainties in predicting future activities and program achievements. 
The starting point for these charts is the peak-month analysis from each of the 2006 
tables. 

The only high probability resource additions or retirements included beyond this 
summer are the new 153 MW Roseville Energy Park and LADWP replacing a 585 MW 
plant with a new 600 MW combined cycle project in 2008. The only other significant 
change in assumptions from year to year is the increase in peak demand. Staff again 
used the high case from CED 2006 to project demand over the five-year period. Using 
these assumptions, the only region that does not have adequate resources to maintain 
at least 5 percent operating reserves is SP26. The region is able to maintain a 
9.5 percent operating reserve under expected conditions in 2009 yet it would need an 
additional 761 MW in order to maintain a 5 percent operating reserve under adverse 
conditions. 

Figure 4-1 : Five-Year Electricity Outlook - 
California Statewide 
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