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Professional Experience

Our project team—led by Dr. Larry Stoddard (B&V) and supported by Brandon Owens (Platts), Fred Morse (Morse & Associates), and David Kearney (Kearney & Associates)—has over 85 years of combined experience with solar and alternative energy technologies. The depth and breadth of our CSP and power sector experience is unsurpassed. 

Dr. Larry Stoddard is Manager of the Renewable Energy Service area within Black & Veatch’s (B&V) Consulting Engineering Services Department.  This service area provides feasibility studies, due diligence, planning, and project development support for a variety of renewable energy technologies, including wind, biomass, solar, hydro, and geothermal resources.  Prior to this assignment, Dr. Stoddard managed the B&V independent engineering service area, which provides project due diligence assessment services to financial institutions, developers, and governmental agencies worldwide.  Dr. Stoddard has 13 years of experience on solar thermal and solar photovoltaic projects, including power tower, parabolic trough, and parabolic dish technologies and concentrating photovoltaic module development, as well as central station photovoltaic design integration.  Dr. Stoddard was engineering manager for B&V’s role in the Utility Central Receiver Studies.  As part of that multi-year, multi-team study, he was responsible for the evaluation that chose the surround field, molten salt external receiver as the preferred configuration for power towers, and played a key role in the risk assessment that identified development and demonstration needs for key power tower components.  

Mr. Brandon Owens is Senior Consultant at Platts, where he is both Director of Research for Platts’ Renewable Power Service and the leader of analytic software development. Mr. Owens has over a decade of experience conducting original research for public- and private-sector organizations. He is a nationally recognized specialist in CSP analysis and, among other CSP-related engagements, has recently worked with NREL to identify CSP siting opportunities in the U.S. Southwest. Mr. Owens also has unique expertise in renewable power finance. He has created several industry-leading financial models and has recently published related reports including Financing Wind (March, 2004) and Investing in Renewables (forthcoming, August 2004). Mr. Owens is also an expert witness on Renewable Portfolio Standard (RPS) policy and has been invited to speak at numerous national renewable energy conferences. Throughout his career, Mr. Owens has produced numerous reports and articles about energy technologies, markets, and policies, and his work has recently appeared in Public Utilities Fortnightly, Energy Policy, and Research Evaluation. Before joining Platts, Mr. Owens served as senior analyst at NREL.

Dr. Fred Morse served as Director of the Offices of Solar Applications and Solar Heat Technologies at DOE for over a decade and directed the CSP program during its growth years and oversaw the development of all CSP technologies. He has kept up with the technology evolution over the years since leaving DOE and has a unique knowledge of their current status and outlook. Dr. Morse is considered by DOE to be unbiased and neutral as regards the CSP technologies. Dr. Morse represented the CSP industry since 1998 and was elected Chairman of the SEIA Solar Thermal Division in 2002. Accordingly, Dr. Morse has intimate knowledge of the capabilities, strengths and limitations of the CSP industry. Dr. Morse has been the driving force behind the 1000 MW CSP SW Initiative. He held extensive meetings with the staff’s of the Governors of Arizona, California, New Mexico and Nevada. He knows and understands the needs and concerns of the states and therefore he can well relate to the needs and concerns of the NM CSP Task Force.  Dr. Morse created the CSP Global Market Initiative that was recently endorsed by the ministers of seven countries.  Dr. Morse’s knowledge of the international market for CSP will allow him to realistically consider export opportunities by CSP firms that decided to locate in New Mexico.  

Dr. David Kearney  has over forty years mechanical engineering experience in the fields of thermal and power engineering, with over 25 years specialization in solar and other renewable and energy-efficient thermal energy systems. Dr. Kearney was Manager of the Solar Thermal and Wind Division at SERI in its early days (now NREL), and was VP of Advanced Technology with Luz International Ltd., which developed and operated 354 MWe of solar parabolic trough plants in California. More recently, Dr. Kearney has led or been a key member on a variety of solar thermal electric feasibility evaluations which included technical, performance and economic assessments, and have drawn upon his extensive design experience as a member of the Luz team which developed the SEGS plants. Dr. Kearney and Dr. Morse also recently participated in a large-scale study for the California Energy Commission, many parts of which are similar to the effort described in this proposal.

In addition to these four principal investigators, additional input will be provided by Dr. Jan Hamrin of CRS and Mr. Michael Ware of Advanced Capital Markets, Inc. Dr. Hamrin has over thirty years of experience in electric industry policy and is the principal investigator for the WGA’s WREGIS project and the author of Regulator’s Handbook on Tradable Renewable Certificates. Mr. Ware is Managing Director of Advance Capital Markets, Inc., an investment firm that specializes in finance for the energy and power industries. Mr. Ware is currently the lead financial arranger for the 50 MW CSP parabolic trough plant that is currently under development in Nevada.

Finally the project team will be supported through direct contact with Mr. Herb Hayden of APS, an expert on Dish Engine and HCPV technologies, and Mr. Benito Martinez, VP of the New Mexico Association of Counties who has graciously offered assistance with the social and political considerations, cultural resources and environmental issues in the context of Task 2.

Organizational Qualifications

In addition to the experience of the four principal investigators, we bring the expertise, capabilities, and vast knowledge base of B&V and Platts, two of the most widely known and well-respected firms in the energy industry. 

Black & Veatch Corporation is a leading global engineering, construction, and consulting company specializing in infrastructure development in the fields of energy, water, and information. B&V serves its clients with conceptual and preliminary engineering services, engineering design, procurement, construction, financial management, asset management, information technology, environmental, security design and consulting, and management consulting services. B&V has been involved in the development of more megawatts of power generation than any other company in the world.  B&V began working with solar energy projects in the early 1970's.  One of our most notable projects was is the design construction management of the 5 MWth STTF at Sandia Laboratories in Albuquerque.  B&V also designed many of the solar system experiments at the STTF.  We also provided engineering and construction management services for the Modular Industrial Solar Retrofit Test Facilities.  Over the years, B&V has provided design and evaluation services for a large number of power tower, parabolic trough, parabolic dish, and concentrating photovoltaic systems. B&V has recently provided strategic consulting services in the area of renewables planning to a number of clients.  Most notable is LADWP for which B&V constructed a comprehensive 20 year cost model that included all commercial renewable energy resources.  This project included technology evaluation, siting, cost and performance estimates, and identification of optimum deployment of cost effective renewable resources.  LADWP has recently released an RFP for renewable energy projects as a part of this program.

Platts, the energy information and market services unit of The McGraw-Hill Companies, is the world's largest and most trusted provider of news, analysis, and price discovery for the oil, natural gas, petrochemical, coal, electricity, nuclear power, shipping, metals, and bandwidth industries. Founded in 1923, Platts now has more than 18 offices worldwide and its products range from real-time and Internet-based services to newsletters, market reports, databases, electronic directories, magazines, conferences, research services, geospatial tools, and consulting. Every day, global energy markets base more than $10 billion of trading activity and term contract sales on Platts' price assessments. Platts’ renewable power practice has specialized expertise in CSP analysis.  In 2001, Platts published Fuel From the Sky, a comprehensive examination of CSP technical and market potential. This report was follow-up in 2002 with Brighter than a Hundred Suns, which focused on CSP potential in the U.S. Southwest. And, in 2004, Platts prepared an analysis of siting opportunities in the Southwestern U.S., which included the presentation entitled Solar Power in New Mexico, Power Market Background and Siting Analysis. Platts has also developed “RET-COE” a Renewable Energy Technology Cost-Of-Electricity spreadsheet pro forma model, which has been used in a variety of recent publications including: Does the PTC Work? (Platts, July 2004), Coal Wind Integration (Platts, December 2003), Renewable Power Outlook 2003 (Platts, Ocotober 2003), Power Price Stability: What’s it Worth? (Platts, March 2003), and An Economic Valuation of a Geothermal PTC (NREL, April 2002). RET-COE has become the definitive tool for assessing the impact of federal and state-level programs, requirements, and incentives on the LCOE for renewable power projects.

Project Approach

We present this proposal in response to the state’s RFP, which calls for the development of a comprehensive CSP technology, policy, and market assessment to assist CSPTF in the identification of the first commercial-scale solar power project in New Mexico. Because of the complexities involved in assembling and interpreting the information required to provide decision makers with insights and guidance on the appropriate strategy for this project, we propose the development of a holistic analysis process that is composed of discrete analysis activities which, when taken together, provide a framework for the quantitative assessment of the full range of CSP technologies, site options, energy off-take markets, public policies, financing approaches and development strategies. 

Existing technical knowledge, analysis tools, industry contacts, and organizational capabilities form the foundation of our proposed analytic approach. This is because each discrete analysis step relies upon the strength of our existing analysis assets and the breadth and depth of our network of CSP industry professionals.  Each step in the analytic process builds upon the previous analysis step, ultimately culminating in the identification of needed state incentives, a set of viable CSP projects and an expansion strategy, which are derived through an assessment of the results from technology, siting, market, program, financial, and economic analyses.  It is our intention that our proposed analytic process through an interactive process with CSPTF that builds upon the insights obtained in the intermediate tasks.

With regard to SunLab support, we note that the project team is well equipped to conduct all phases of this project without the need for direct SunLab support. We firmly believe, however, that SunLab is an invaluable asset in this effort and acknowledge that the quality of the final product will improve as a result of SunLab participation. Therefore, if awarded this project, we will convene a meeting with SunLab representatives to determine the appropriate level of resources that can be devoted to support this project without straining the resources of the federal research laboratory system. At a minimum, our goal is to ensure that the knowledge obtained through this work is successfully transferred to the laboratories for future analyses and assessments.

Technology Assessment (Task 1)
When conducting an assessment of CSP technologies, it is critically important to understand that that power tower systems, parabolic trough plants, dish-engine units, and HCPV systems differ in their respective levels of technological and commercial maturity. Further, to be truly useful, any CSP technology assessment must examine the implications of these differences for the development of a commercial-scale CSP plant. It is our view that each CSP technology must be examined both critically and objectively in order to present the CSPTF with an unbiased view of the available CSP technology options. Fortunately, our project team and supporting consultants are uniquely positioned to provide such a comprehensive and objective assessment. Indeed, our team has experience in assessing, designing or operating all four of the aforementioned CSP technologies. In addition, our team will solicit inputs from SunLab, developers, and manufacturers as appropriate. Our deep roots in the CSP industry will provide us with the ability to solicit broad-ranging input in an efficient and cost-effective manner.

We believe that the issues named in the RFP are well-identified and of critical importance. In addition, we also believe that equipment performance, O&M costs, equipment reliability, and the interaction between each CSP technology and siting considerations are key issues that deserve consideration within this assessment.  In general our approach for this task will be to examine the historical record of market experience, locate publicly available CSP technical information, gather additional information from CSP industry stakeholders. and draw upon the list of references highlighted in Appendix A.

Determining technology costs will be challenging, and in some cases we may have to rely disproportionately on vendor estimates and inadequate data for installed systems of large scale.  Further, we will work with SunLab, suppliers and users such as Herb Hayden of APS to seek the most recent and relevant information. The large-plant experience of our team in both CSP and conventional installations will be crucial in our review and critique of existing data sources. We also note that technology cost projections are inter-related with issues associated with the manufacturing capability of the CSP industry. The ability of industry to deliver a technology at a competitive price will be affected by the number of factors that we will examine such as the number of capable vendors and their manufacturing capabilities both now and in the future.

In addition to the information gathering approaches and sources indicated above, technology performance information will be derived through the development of custom analyses using proprietary tools and methodologies. In the course of our analysis, we will access performance models developed by SunLab for the performance projections, using the latest models and working with SunLab staff. 

Once all of the necessary information has been assembled, current and projected LCOE analysis will be conducted for each CSP technology with and without water efficiency measures (where applicable) and with and without thermal storage, using RET-COE for each technology. Transmission and other integration issues will also be considered explicitly and incorporated into the LCOE analysis. Summary sheets will then be developed for each CSP technology. These data sheets will encapsulate the knowledge gathered for this task and provide decision makers with a point of reference for each CSP technology.

Siting Assessment (Task 2)

Our project team will identify and evaluate at least three appropriate sites for locating a CSP plant in New Mexico and the appropriate technology associated with each site.  As a starting point, the assessment will use the results of the Geographic Information System (GIS) based Solar Power in New Mexico: Power Market Background and Siting Analysis study, which was prepared jointly by Platts and NREL. 

The siting factors considered in the Platts/NREL study included solar resource, topography, transmission access and fuel deliver capability (for hybrid plants). We propose to expand this analysis by considering water availability, available transmission capacity, permitting considerations, social and political considerations, cultural resources and environmental issues, wind levels, and seismic levels.

To do this, we will first expand the GIS siting analysis to include water availability using Platts water resources GIS layer. Then we will work with transmission specialists at the four investor owned utilities in New Mexico to determine transmission capabilities and constraints of transmission lines of interest. This information will then be explicitly incorporated into the GIS analysis.  Next, we will work with in-state personnel and resources such as Benito Martinez to gain insights on permitting considerations, social and political considerations, and cultural and environmental resources. Where possible, this information will be incorporated into our GIS-analysis and provided to SunLab for future siting analyses. 

A number of favorable sites will be identified based on the revised GIS analysis and the explicit consideration of other factors. Three sites will then be identified using ranking system that weights the importance of each of the relevant siting consideration. 

Federal and State Programs (Task 3)

To assess the extent to which federal and state programs, requirements, and incentives can be utilized to promote the viability of a CSP project in New Mexico, the team will draw upon the existing models, databases, expertise, and core capabilities of the project team members to assemble an updated and comprehensive examination of the project-level financial impact of both existing and proposed federal and state-level renewable power programs, requirements, and incentives. The impact of the full range of policies on the LCOE for prospective CSP projects in New Mexico will be analyzed and summarized in a presentation and report to CSPTF. 

In the context of an on-going effort to characterize the U.S. renewable power market, Platts has developed a comprehensive database of existing federal and state-level policies which is continuously updated to reflect changes in state and federal law. For this project, the Platts database will be supplemented with proposed renewable policies such as loan guarantees and industrial revenue bonds.


Next, the current and projected cost and performance of all the CSP technologies examined in Task 1 will be inserted into Platts’ RET-COE spreadsheet model and used to calculate project-specific LCOE values for all relevant policy-technology combinations under examination. This LCOE calculation process will be automated in order to explore all possible combinations quickly.

Once the LCOE’s have been calculated, the results will be examined in order to determine which existing and proposed federal and state-level programs, requirements, and incentives will be most effective in enhancing the viability of a commercial-scale CSP project in New Mexico. Both the effectiveness and the cost of each policy will be documented for all CSP technologies. A report will be developed that summarizes the results and identifies incentives that can be utilized to promote the viability of a CSP project in New Mexico.

Market Assessment (Task 4)

The objective of this task is to provide the CSPTF with an assessment of the in-state and out-of-state markets for CSP power and environmental attributes. This includes energy, capacity, and RECs. In addition, information on import and export transmission capabilities and the barriers will be examined for each market. This assessment will shed light upon the revenue generating potential of one or more commercial-scale CSP plants.

Viable energy and capacity markets will be identified by examining the transmission systems and identifying the load centers that have the ability to receive CSP-generated electricity. Once a set of candidate markets has been identified, on and off peak energy prices, capacity prices and electricity demand for each market will be extracted from Platts’ Power Outlook Research Service (PORS) quarterly forecast. PORS is a comprehensive simulation of electricity demand and supply for every North American power market. PORS is produced on a quarterly basis and the PORS data will be made available for this project.

The demand for renewable energy as a result of “green pricing” programs, systems SBCs, and state-level RPS mandates within each market will be assessed using Platts’ Renewable Power Model.  REC markets will then be identified by examining current voluntary and compliance markets and assessing the prospects for future REC market development. The implications of the implementation of a REC regional trading system for RECs for a one or more CSP projects in New Mexico will be examined by Dr. Jan Hamrin.

Information on import and export transmission capabilities and barriers to power transmission will be solicited from transmission specialists at PNM and gathered from Platts’ databases and mapping systems. This information will be analyzed by B&V’s transmission experts to determine the feasibility of transporting CSP generated electricity to both in-state and out-of-state markets

Once all of this information has been gathered, a table will be developed which summarizes the data gathered  and provides a qualitative assessment of the attractiveness of each market from the perspective of a CSP project owner. In this table, transmission issues will be explicitly delineated, and the “value” of CSP-generated electricity will be assessed by examining the energy, capacity, and REC prices for each market. The goal is to provide decision makers with a single source that fully describes the status and attractiveness of the full range of potential in-state and out-of-state markets for CSP-generated electricity.

Financing (Task 5)

Building upon the work completed in Tasks 1 through 4, for this task we will evaluate the impact of different financing options and development strategies on the LCOE for a CSP project. In addition, the suitability of a variety of financing options and project development approaches to a prospective CSP project in New Mexico will be assessed and discussed. Finally, the LCOE values for each technology under different financing options and development strategies will be computed using RET-COE and compared with the current and projected energy and capacity prices from PORS for each market identified in Task 4. This last step provides an indicator of impact of different financing options and development strategies on the competitiveness of CSP projects.

A variety of financing options will be constructed for this analysis, including (but not limited to): (1) IPP financing; (2) IOU financing; (3) MUNI financing; (4) utility consortium financing; (5) public/private financing partnerships; and (6) bond financing. Michael Ware will work closely with the project team to characterize each financing options. 

Next, a set of development strategies (mentioned in Task 7 of the RFP) will be examined for the financing options. These include (but are not limited to): project sale; installment sale; equity flip structure; build-operate; build-operate-sell; and sale-leaseback. LCOE values will be calculated using RET-COE for each CSP technology (both with and without storage,) every financing alternative, and all development strategies.

A summary table will be compiled which discusses the pros and cons of each financing option and development strategy in the context of each CSP technology. The purpose here will be to provide insight on the appropriateness of financing options and development strategies in the context of a new CSP plant in New Mexico. We note that LCOE is not the only consideration when selecting a financing option and development approach. Our analysis will contain the depth of information required for decision makers to understand the trade-offs between each option in order to select a preferred approach.

The final step in this task will be to estimate the magnitude of incentives required to bridge the gap between the LCOE value for each of the combinations examined and the projected market value of energy, capacity and environmental attributes. Again here, this analysis will be conducted in an automated manner using RET-COE. The magnitude an array of incentives for each LCOE necessary to reduce the cost of CSP to market value will be estimated and cataloged.

Economic Impacts and Needed Incentives (Task 6)

A number of studies have indicated a substantial economic development value based on both the installation of solar power plants themselves and the development of manufacturing enterprises associated with such installations within a state. The purpose of this task will be to discuss and quantify the economic, social, or governmental impacts associated with constructing one or more commercial-scale CSP plants in New Mexico. These impacts will depend on state and federal policies, energy prices, technology and other variables. Special attention will be given to CSP manufacturing facilities that might locate in the state if certain conditions were met.

A budget of $20,000 will be set aside for a suitable contractor, such as UNM-BBER, to be determined after selection of the consultant team. The selected contractor will be given all necessary input information relevant to CSP plants, using Task 1 and operational information from the KJC Operating Company. The UNLV study will be provided as a guide. Telephone interviews with key state officials, including Michael Orshan, a CSPTF member, will be used to finalize the set of key economic impact parameters, obtain current values and to obtain information about incentives for attracting manufacturing plants to the state. The CSP industry will be surveyed for the conditions they require to locate manufacturing factory in the state. The selected contractor will be given several investment scenarios: (1) One 50 MW CSP plant; (2) One 100 MW CSP plant; and (3) a series up to 500 MW, 100 MW/yr. The impact of New Mexico acting alone or as part of a regional CSP initiative will be considered.

Once this analysis is complete, we will conduct a subsequent analysis that compares the economic benefits associated with CSP development to the cost of the incentives examined in Task 5. This analysis will provide decision makers with an indicator of the costs and benefits of alternative policy options designed to stimulate in-state CSP development. The CSPTF will be presented with a clear statement of the benefits to the state and the costs (e.g., state provided incentives, if any) from the first and subsequent CSP plants. We note here that the calculation of the required incentives to make CSP technologies competitive with the market value of CSP-generated electricity will be conducted in Task 5 rather than in Task 6 as proposed in the RFP.

Project Development Models (Task 7)

This task is the culmination of the study, with the identification of a set of CSP projects and the conditions required for their viability.  To do this, we will construct a matrix that identifies the cost and benefits of a range of site-specific CSP projects. The matrix shall include a minimum of: (1) two target CSP technologies for a range of plant sizes (identified in Task 1); (2) three sites in New Mexico (identified in Task 2); (3) for at least two financing options over a range of development strategies (identified in Task 5); (4) selling output into all feasible markets (identified in Task 4); (5) under a variety of incentive scenarios (identified in Task 3 and quantified in Task 5). The matrix will be analyzed by the project team after it is constructed. Then based on the insights of the project team, a subset of viable project development options and the associated conditions will be identified.
It is our recommendation that the analysis of development strategies be conducted in Task 5 because the LCOE values for each CSP technology, financing options, and development strategy were computed there, and the magnitude of incentives required to bridge the CSP competitiveness gap between were also calculated. This task re-ordering allows us to focus exclusively on the construction of a comprehensive matrix of CSP project development options in Task 7, rather than the creation of new analysis.
Therefore, the focus of this task will be both to summarize and draw out the implications of the previous tasks. It is our view that this task will provide our project team and CSPTF with an opportunity to work collaboratively in an effort to glean insights from the previous tasks and to crystallize the findings into a single matrix that provides guidance on the appropriate direction for construction of one or more commercial-scale CSP plants in New Mexico.

Final Report

While performing the work outlined for each task contained within this entire effort, we will develop documentation and produce a task-level report to be delivered along with the required task-specific presentations. The final report will be based on the compilation of the individual task reports. In addition to assembling the task reports into a single document, we will review and edit each report for completeness, incorporate comments from CSPTF, and write an introduction and conclusion to complete the document.

Project Schedule
The proposed project schedule is shown in the following figure.  It is intended to be responsive to the RFP, and to allow a timely and efficient sequencing of work activities.  
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