BEFORE THE PUBLIC UTILITIES COMMISSION OF THE STATE OF COLORADO

07M-446EDOCKET NO. 07M-446E
in the matter of public service company of colorado’s senate bill 07-100 designation of energy resource zones and transmission planning report.

These comments are provided in accordance with Public Utilities Commission (“PUC”) Decision C07-0971 regarding the SB 100 Transmission Planning Report submitted on October 31, 2007 by Public Service Company of Colorado (“PSCo” or “Xcel”). In that report, Xcel designated four resource zones with Zone 1 (NE Colorado) getting the most attention, followed by Zones 2 (East Central Colorado) and Zone 3 (SE Colorado. Zone 4, the San Luis Valley was given very little attention. 


I submitted extensive comments and documents during Xcel’s SB 100 process but, to the best of my knowledge, these comments were never acknowledged, nor posted to the transmission planning website. They also were not reflected in the final report. Copies of the e-mails sent to Xcel staff on May 31, June 6 and August 7, 2007 are Attachments 1-3, respectively to these comments. While I recognize the challenges that Xcel faced in developing the SB 100 report and sincerely appreciate the effort that was extended on this and so many other matters in recent months, the SB 100 report issued by Xcel is seriously flawed and it is now up to the PUC to address this matter. 

Summary: Zone 4 is Critical; Time is Short


To summarize, the need to address climate change is very urgent. In Colorado we are not likely to be building new coal plants anytime soon and indeed we will begin the process of shutting old coal plants in the not too distant future. If we are to maintain system reliability and continue to meet the Governor’s stated goals related to reductions in emissions of greenhouse gases (“GHGs”) such as carbon dioxide (“CO2”), then we must get very serious, very quickly about developing strong transmission out of the San Luis Valley (i.e. Zone 4) which is the “mother lode” of solar resources in the state. This transmission should be done in a fashion that is sensitive to both the environment and the local residents. All of this will take a considerable amount of time. We must begin as soon as possible. Waiting until 2009 to begin this process is to squander two very important years in what is, in essence, a race against time—a race that is defined by both environmental and economic constraints. The PUC has been given broad authority to regulate utilities under the Constitution, the statutes and case law. It is essential that the PUC exercise what the Constitution describes as “all power to regulate the facilities, services and rates and charges” of public utilities such as Xcel and to ensure that we begin the critical process of developing strong transmission out of the San Luis Valley now!!  

I. Addressing Climate Change is a Very Urgent Task 

 I have submitted extensive documentation on the seriousness of addressing climate change in previous dockets and at this point I’m going to assume that the Commission understands this. The news is full of it. The Intergovernmental Panel on Climate Change has made this very clear and all of the reports and presentations of this huge group of scientists is available at www.ipcc.ch. As the Chairman of the IPCC, Dr. Rajendra Pachauri (who will soon be accepting the 2007 Nobel Peace Prize on behalf of the IPCC scientists) said at the press conference presenting the IPCC Fourth Assessment Synthesis Report on November 17, 2007: 

The time for doubt has passed. The IPCC has unequivocally affirmed the warming of our climate system, and linked it directly to human activity. 

(See http://www.ipcc.ch/pdf/presentations/valencia-2007-11/pachauri-17-november-2007.pdf )


Moreover, the reports of the IPCC have not been able to incorporate the most recent findings of the climate change scientists that give very strong evidence that serious feedback cycles are beginning to operate and processes such as the melting of the Arctic Ice Cap, Greenland and Antarctica and the release of massive stores of carbon from the permafrost are happening more quickly than even the most pessimistic climate change models. These processes can lead to run away climate change and previously good-natured climate scientists are becoming increasingly grim. It is long past time that policy makers came to an understanding of this crisis. 


If the Commission fails to recognize what is now broadly accepted regarding the urgency of addressing climate change, I will be prepared to submit extensive documentation at a later date, but for now I will just refer the Commission to the IPCC website noted above (www.ipcc.ch) as well as to famed climate change scientist Dr. James Hansen’s paper summarizing this situation entitled, “Climate Change and Trace Gases,” published in the Philosophical Transactions of the Royal Society, Series A, 365, 1925 (May 2007). (An electronic copy of this paper will be provided to the Commission, but it is lengthy so I will not be submitting paper copies.) 


There is no scientific question anymore. While a few citizens, politicians and members of the press continue to claim that there is controversy, this is just plain untrue. The scientific consensus, as represented by active scientists publishing in the peer-reviewed literature (as opposed to random people with PhDs who are often receiving money from the fossil fuel industry…), is overwhelming and we are, in the words of Dr. James Hansen: 

 “perilously close to dramatic climate change that could run out of control…”   (See “Climate Change and Trace Gases,” Phil Trans Royal Soc A, 365, 1925                                                                                                                          (2007) cited above.) 

We only have one planet and we are in crisis with respect to climate change. We must work as quickly as we possibly can to decarbonize our society and attempt to start stabilizing the climate of the only planet we know of that supports life. An important way for Colorado to decarbonize is to develop our very abundant solar resources using Concentrating Solar Power to replace the production of steam for electric generation through the burning of coal. In order to do this, we need to develop strong transmission capability in the San Luis Valley, which has almost no transmission export ability presently. 

II. Concentrating Solar Power Is Likely to Be Critical for System Reliability and CO2 Reductions 


As noted in Xcel’s recently submitted Resource Plan (07A-447E) the development of Concentrating Solar (Thermal Electric) Power (“CSP”) can, through the use of thermal storage or natural gas hybridization, provide for “full capacity at full generator nameplate….” (See p. 1-50, Xcel’s 2007 Colorado Resource Plan, Docket 07A-447E). That is, with the use of thermal storage and/or fossil fuel hybridization, CSP can provide “dispatchable,” carbon free electricity. As we move forward through this century, the development of a) better energy storage systems,  b) advanced grid management techniques, c) declining cost photovoltaic cells, d) plug-in hybrid vehicles and e) other developments in energy production, could lessen the importance  of Concentrating Solar (Thermal Electric) Power, but for the near term, CSP will play a critical role as we work to decarbonize our society. According to the GHG inventory recently completed for Colorado, the burning of coal to produce electricity is the largest single source of CO2 emissions in the state.  (See page 3 in the Center for Climate Strategies “Final Colorado Greenhouse Gas Inventory and Reference Case Projections 1990-2020,” issued in October 2007 and available from the Rocky Mountain Climate Organization’s  website at  http://www.coloradoclimate.org/GHG_Inventory_Forecast_Report.cfm.).   At the present time, the best technology for displacing CO2 emissions from coal plants is CSP—and the San Luis Valley has far and away the best CSP potential in the state.  


In addition to its critical role in reducing emissions of CO2, CSP is also likely to be needed to ensure system reliability. There is not nearly as much economically recoverable coal in the Powder River Basin of Wyoming (a key source of coal for Colorado’s coal plants) as the mining companies have stated. Indeed, most mines have life spans of 15-25 years and further expansions will be both expensive and contentious. So, even if climate change wasn’t a critical issue facing our planet, we would still need to get very serious about building a different energy infrastructure for future generations. Both geologic and transportation constraints will make future reliance on coal both increasingly expensive and vulnerable to disruptions in rail transport. More information on these issues will be submitted in the 2007 Resource Plan Docket (07A-447E), but a sense of what is happening to coal supplies and prices can be seen from what were marked as Exhibits 26-35 in combined Dockets 07A-107E and 07A-196E. 


Just as the price of oil and natural gas have risen sharply in recent years, the price of coal is beginning to also rise sharply and can be expected to generally do so in the coming years. As with all fossil fuels, predictions of future price are subject to a large number of supply and demand variables, but it is unlikely that coal will return to being “dirt cheap” as it used to be—at least not until it becomes obsolete. This price volatility in a fuel source that was previously stable and relied on heavily, combined with difficulties in transporting mile-long trains of coal over our aging railroad system during  a century of increasingly extreme weather events (storms, floods, forest fires etc.) increases the urgency of the need to increase reliance on the very large solar resource that we have in this state. 

III. Concentrating Solar Power Appears to Be Cost Competitive With—or Cheaper Than—Coal Plants with Carbon Management According to Xcel’s November 2007 Colorado Resource Plan


According to the Colorado Resource Plan submitted by Xcel on November 15, 2007 to the Colorado PUC, the capital cost for Concentrating Solar Thermal Electric Power plants will be lower than that for coal fired power plants with carbon capture. On page 1-55 of Xcel’s Resource Plan (Docket 07A-447E), Xcel predicts the following capital costs for key generation resources. 


Concentrating Solar Power with 6 Hours Thermal Storage
$2,572


Pulverized Coal with 50% Carbon Capture


$3,688


IGCC (i.e coal gasification) with 50% Carbon Capture
$3,912

That is, Xcel’s  predictions show that the cleanest technology, CSP, also has the lowest future capital cost—and of course solar technologies don’t have fuel costs or carbon management or other waste costs, so this is another indication that CSP will be playing an important role in Colorado’s energy future—but only if we develop appropriate transmission to support it. 

IV. The San Luis Valley is the “Mother Lode” of Colorado’s Solar Resources


Attachments 4 and 5 are two maps from the National Renewable Energy Lab (“NREL”) showing the excellent solar resource in Colorado’s San Luis Valley. As can be seen from Attachment 4, there is the potential to build over 270,000 MW of CSP in the San Luis Valley. By way of contrast we need less than 12,000 MW to meet Colorado’s summer peak demand. (See for example page 44 of the Colorado Energy Forum (“CEF”) report “Colorado’s Electricity Future,” issued in 2006 and available from http://www.coloradoenergyforum.org/Portals/23/Studies/Colo_Elec_Future_Report.pdf).The potential shown in Attachment 4 is at existing parabolic trough efficiency. Newer systems with less land requirements could increase the CSP potential of the San Luis Valley even further. 


The San Luis Valley is the best solar resource close to the power markets of the Midwest. This fact has not been lost on CSP developers and there has been a steady stream of CSP developers coming in and out of Denver International Airport on the way to and from the solar resource of the San Luis Valley. There is very strong interest in the development of CSP plants in Colorado, but it won’t happen unless adequate transmission is developed to carry the power out of the San Luis Valley.

V. Failure to Develop Adequate Transmission Out of the San Luis Valley Would Mean that Colorado Could Easily Lose Billions of Dollars of “New Energy Economy” Developments


While there is intense interest in the development of CSP resources in the San Luis Valley, developers will not be able to build plants if there is not adequate transmission to serve them. According to Xcel’s SB 100 Report, only about 200 MW could be accepted at the San Luis substation (See p. 34, PSCo SB 100 Report of October 31, 2007.)  A typical CSP plant would be about 200 MW and thus a single CSP plant could consume the available transmission capacity. Planning and building CSP plants takes about a 5 year commitment. Building large transmission lines can be a 5-8 year commitment or more. It is highly unlikely that a CSP developer would be willing to commit hundreds of millions of dollars to building a CSP plant if the developer was not assured that the transmission would exist that would allow the power to be delivered to markets outside of the Valley.  If Colorado wants CSP developers to come to this state in the next 5-8 years, it must start planning for improved transmission out of the San Luis Valley now. Without stronger transmission, Colorado stands to lose billions of dollars of CSP developments and the jobs, economic multiplier effects and tax revenue that would come from them. 
VI. Existing CSP Developers Are Ready to Build Several Thousand MW of CSP Resources in Colorado—if Transmission is Adequate 


I recently conducted an informal poll of the CSP developers that I know to see how many megawatts (“MW”) of CSP could be built in the state if the transmission and appropriate contracting arrangements were in place. I agreed not to identify individual developers but only to present aggregated results, and the results were even beyond what I had expected. Based on what I know from conversations with developers and the results of the poll, below is a rough estimate regarding potential for CSP development in Colorado



2012


   400-800   MW



2015


1,300-1,800 MW



2020


3,000-4,000 MW 

These results are conservative because not all developers responded and because there are several CSP developers that I do not have contacts with who would also probably be able to build several large (e.g. 400-1000 MW) projects over the next 10-15 years—but all of this depends on providing adequate transmission out of the San Luis Valley. 


Multiplying the number of MW above by the cost per kW used by Xcel and cited above, you can easily see that there are literally billions of dollars of potential energy investments waiting to be made in Colorado—but it all depends on adequate transmission out of the San Luis Valley….


In keeping with a) Governor Ritter’s clearly stated desire to build the “New Energy Economy,” b) the need to quickly decarbonize our economy, c) the concerns about future costs and reliability of coal supplies and d) the projected costs of CSP plants as compared to coal plants, it becomes imperative that the PUC address the serious deficiency in Xcel’s SB 100 report with respect to Zone 4. 

VII. Xcel’s SB 100 Report Was Written At a Time When It Was Expected that Xcel Would be Building a Large Coal Gasification (i.e. IGCC) plant in Zone 1


During the time that Xcel was writing the SB 100 Report submitted on October 31. 2007, it was generally understood that Xcel was planning on building a large (e.g. 600 MW) coal gasification (i.e. Integrated Gasification Combined Cycle or “IGCC”) plant and the Pawnee location near Brush, Colorado in Zone 1 was one of the highly probable locations for this IGCC plant. It appears that the emphasis on Zone 1 in the SB 100 Report grew, at least in part, out of this expectation regarding the IGCC plant. While there are also good wind resources in the northeast, there doesn’t ever appear to have been a rational analysis of which of the four designated zones could produce the most renewable energy and the most high value renewable energy. It is imperative that the PUC now conduct such an effort in order to ensure that ratepayers money is spent in the most judicious and productive manner possible. 

VIII. A Rational Analysis of Potential Energy Production and Energy Value Will Demonstrate the Importance of Moving Ahead Quickly with Zone 4 Transmission


In my e-mails to Xcel staff regarding the SB 100 analysis, I repeatedly pointed out the high value that CSP resources could provide to the Xcel system. In particular, CSP produces best during the summer peak, which is also when electricity is typically the most expensive. As the planet warms, the ability to produce dispatchable electricity during the summer peak is likely to become increasingly important. Combining the huge potential (e.g. > 270,000 MW ) of the San Luis Valley and the ability to produce high value electricity during the summer peak, a rational analysis would likely have put Zone 4 at the top of the transmission planning queue—instead of at the bottom. Since Xcel apparently never undertook such a rational analysis, it is now up to the Commission to cure this defect and review the four zones for their ability to produce large quantities of high value electricity. To do otherwise is to allow now postponed and potentially discarded concepts (e.g. IGCC in Brush) to dictate where ratepayers’ transmission dollars will be spent. 

IX.  Transmission Planning Out of the San Luis Valley Should be Done in a Manner That is Sensitive to the Environment  and to the Local Residents; This will Take Time

As we work to decarbonize the economy and to replace aging coal plants, it will become necessary to have large quantities of transmission out of the San Luis Valley. This will need to be done in a fashion that is sensitive both to the natural environment and to local residents. This process could take several years. It is essential that this process start as soon as possible—and not allow it to be put off until 2009. 


As described above, to delay the process of developing transmission out of the San Luis Valley could mean the loss of billions of dollars of CSP developments that will be taken to other states—leaving Colorado vulnerable to increasing costs of fossil fuels and potential disruptions in fuel supply—both natural gas and coal. This is a serious risk to take and the Commission should not allow a significant threat to Colorado’s electric supply to go unaddressed—especially because there is an excellent win-win-win solution just waiting to be implemented! 

X. In Planning for Transmission Out of the San Luis Valley, the Commission Should Think in Large Terms—and Consider the Possible Benefits of Building an HVDC and/or HVDC Light Buried Transmission Line Out of the Valley


As described above, the San Luis Valley represents a “mother lode” of clean, carbon free electricity. As we move through this century there is every reason to believe that the solar resource of the San Luis Valley will play an increasingly important role not only in Colorado’s electricity future, but perhaps also in that of the nation. By looking forward, we could do future generations a very large favor by taking the time now to plan for large amounts of environmentally sensitive transmission out of the San Luis Valley. 


I have recently become aware of what is referred to as HVDC-Light technology developed by ABB. Information on HVDC-Light is available from ABB’s website at http://www.abb.com/hvdc . HVDC-Light lines have been used successfully in a number of environmentally sensitive applications, but I don’t know if this is a good solution for transmission out of the San Luis Valley. The key, though, is to think to the future and build an infrastructure that allows future generations of Coloradoans to prosper by taking advantage of the magnificent solar resources of the San Luis Valley. 


To provide for future generations and to ensure a reliable supply of low carbon electricity for the state, it may well be worthwhile spending extra money up front to allow for large amounts of transmission out of the San Luis Valley that does not create an aesthetic blight or potential health risks. A thorough analysis should consider all possible options, including burying high voltage DC lines. 


In addition, planning for transmission out of the San Luis Valley should be done in a manner that is extremely sensitive to the local residents. This will all take time. If we are not to lose billions of dollars of CSP development money, we should start now, and not waste 2 or more years waiting for the 2009 transmission planning process. 

XI. Zone 3 Also Holds Considerable Promise for Both CSP and Wind Development; It Should be Receiving a Higher Priority Also

Attachment 5 shows the solar resources of the Southwest, using similar filters to those used for Attachment 4 but going down to 6 kwh/meter2/day. This attachment shows the considerable CSP potential of Zone 3. Combined with the considerable wind potential of Zone 3 and the eagerness of the ranchers of southeastern Colorado to develop their wind resources, the Commission should also review the situation with Zone 3 and move this Zone up in the planning process also. While, not cheap, adequate transmission can ultimately save ratepayers significant amounts of money by allowing access to lower cost renewable energy resources and by creating important economic development opportunities in the state which help improve local and state finances. This is clearly what was intended by the Legislature when it enacted SB07-100 and now it is up to the Commission to ensure that the intent of the Legislature is met.

XII. The Commission Has Been Granted Clear Authority to Regulate All Aspects of Utilities Such as Xcel; This Authority Needs to Be Used Now to Ensure a Transmission Planning Process That Meets the Intent of SB 07-100. 

I will leave the full legal analysis to the attorneys, but I will note that the Commission has been given broad legal authority to regulate all aspects of the operations of utilities such as Xcel. Ensuring that the intent of the Legislature is met with respect to transmission planning requires that the Commission now use that authority to review Xcel’s SB 07-100 Transmission Planning Report and correct the omissions identified in these comments and by others who will also comment. 


Examples of the authority granted to the PUC can be found in:


A) Colorado Constitution Article XXV: The Commission is granted “all power to regulate the facilities, service and rates and charges” of public utilities such as Xcel. 


B) Colorado Revised Statutes § 40-2-123 (1): C.R.S. § 40-2-123 (1) mandates that the Commission 

shall give the fullest possible consideration to the cost-effective implementation of new clean energy and energy-efficient technologies in its consideration of generation acquisitions for electric utilities, bearing in mind the beneficial contributions such technologies make to Colorado’s energy security, economic prosperity, environmental protection, and insulation from fuel price increases. (C.R. S. § 40-2-123 (1)) 

The Commission cannot give “the fullest possible consideration” to the cost-effective implementation of new clean energy technologies such as CSP if the Commission has not ensured that adequate transmission exists as envisioned by SB07-100. 

C) Colorado Revised Statutes § 40-3-101: In particular, in C.R.S. § 40-3-101 (2)  public utilities are required to: 

 …furnish, provide, and maintain such service, instrumentalities, equipment, and facilities as shall promote the safety, health, comfort, and convenience of its patrons, employees, and the public, and as shall in all respects be adequate, efficient, just, and reasonable. (C.R.S. § 40-3-101 (2)) 

Failure to provide adequate transmission to ensure reliable, carbon free electricity at this critical juncture in our history would be a failure to meet the requirements of C.R.S. § 40-3-101 (2) and the Commission should not allow it. 


The authority of the Commission has also been strongly supported in case law interpreting Title 40 of the State Statutes. If the Commission is to fulfill the mandates and the intent of the Legislature, then it must use the authority it has been granted to ensure adequate transmission and to accelerate the plans for transmission in zones 3 and 4 of the state. We have already lost precious years—and ratepayers have paid more than need be because we did not build all of the wind we could have. The time to begin correcting these deficits in our transmission system is now. Time is short. The risks of inaction are high. Let’s work together to build an infrastructure that we can be proud of and which will ensure a reliable electric supply for the future. 


Respectfully submitted this 10th day of December, 2007,
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