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The following is a detailed summary of our methodology for portfolio development.  The main sources of information were  the 2007 PacifiCorp Integrated Resource Plan,
 2007 PacifiCorp Integrated Resource Plan Update,
 the public documents at the PacifiCorp 2008 Integrated Resource Plan Public Meeting on May 22, 2008,
 and the “Renewable Energy Transmission Initiative, Phase 1a, Final Report” released by Black & Veatch in May 2008.
  
The assumptions for electricity sales for Utah, Utah’s peak load capacity, energy available to Utah, directly follow PacifiCorp’s IRP documents, 
,
  and the development of the portfolios based on the IRP was reviewed by Energy Strategies.  The capacity factors, capital costs and operation and maintenance (O&M) costs employed in this study were almost exclusively those presented by PacifiCorp in a 2008 IRP planning meeting.  The capital costs reflect the increased commodity costs for all new resources that were experienced before the economic downturn in the fall of 2008.
  The costs in the IRP documents were compared to additional utility, industry, and government sources and were reviewed by Energy Strategies.  Solar photovoltaic (PV) capital costs
 and biomass capital, O&M and fuel costs
 were the only resources that were derived from alternative sources because the renewable resource types modeled in this report were not included in the IRP documents.  All of these inputs were peer-reviewed by numerous Utah and national energy stakeholders whose feedback was greatly appreciated and incorporated to the best of our ability (see Acknowledgements).  

If you would like to see the detailed portfolio spreadsheet that developed these scenarios based on these assumptions, please see www.utahcleanenergy.org/utah_economic_development_study/appendix.
General Portfolio Assumptions

· PacifiCorp represents 81% of state electricity sales;
 this study assumes the other 19% of Utah’s electric system is analogous to the PacifiCorp system.  It is recognized that this is a simplifying assumption.  The assumption was made due to the lack of public data available about the other 19% of Utah’s electricity sales.  When using PacifiCorp’s 2007 Integrated Resource Plan Update as representative of the entire state’s portfolio plan, the PacifiCorp value is divided by 81% to “size-up” that value for the entire state.

· Utah receives 42% of the total PacifiCorp system benefits and costs.
  When calculating Utah's portion of available energy from the PacifiCorp system, the 42% value is used since it is based on the Utah percentage of sales of the PacifiCorp system.  
· Utah represents 47% of total PacifiCorp System Coincidental Peak Demand Capacity.
  When calculating Utah’s capacity requirements, the 47% value is used to adjust for proper sharing with the rest of the PacifiCorp system.
· It is assumed that 31,014 GWH of potential energy is available to Utah in 2007.
  See Utah Portfolio Scenarios spreadsheet appendix note 1 for table of MW of PacifiCorp owned plants, the maximum capacity factor they could operate at, and the possible GWh output.  It was assumed that Utah receives 42% of the total energy possible of PacifiCorp's energy, and then this value was divided by 81% to reflect the total energy available to the entire state of Utah (see Utah Portfolio Scenarios spreadsheet appendix Note 2).  Quantifiable energy information is not publically available (for obvious market reasons) so this is the best estimate that we could make on this input.  Note: this assumption does not take into account power purchase agreements, nor other front office transactions and sales that PacifiCorp utilizes to balance their portfolio.  

· Line losses are assumed to be 10% for the energy to meet Utah sales.
  It is assumed that PV and biomass would not have line losses, since we are assuming small distributed systems where the energy is assumed to be used on-site or in close proximity to the site.  To properly capture the economic development from the energy output of each plant, the variable O&M for each resource is calculated using the energy produced (i.e. before line losses).
· Planning Reserves are assumed to be 12%.
  It is assumed the entire state of Utah will follow the same planning reserve percentage as PacifiCorp.

· Utah is part of a regional energy system; however, to simplify the analysis for this economic development study, all new energy and capacity were assumed to meet Utah’s requirements for the 20% Clean Energy scenario.  The authors recognize that other energy resources will be developed region-wide, but this study addresses only the Utah economic development potential.

· All renewable resources and natural gas plants are assumed to be developed in state, except that half of the new wind developed is assumed to come from out of state (Wyoming), and there is a combined cycle natural gas plant built in 2018 in the Reference scenario.  

· No economic analysis is performed on any out of state resource, including purchases (front office transactions), out of state wind or out of state natural gas plants.

· This analysis does not explicitly include renewable energy developed in Utah for export (e.g. Millford Wind plant).  However if the renewable electricity modeled in this study does not in reality contribute to Utah’s sales, the economic development related to those plants are still observed in Utah.
· It is assumed that oil and gas drilling in Utah will be unaffected by the different electricity scenarios due to high national and international demand for Utah gas and oil.
· The analysis included a sensitivity analyses that quantify the economic development associated with manufacturing of renewable energy equipment in Utah.  It will evaluate a scenario where some of the in-state (Utah) development of renewable resources is assumed to be supplied by Utah-based manufacturing facilities at the following arbitrarily-chosen percentages: 50% of wind blades, 75% of wind towers, 50% of solar PV, and 0% of wind/gas turbines.   The authors assume that existing Utah facilities could develop the wind towers without significant re-tooling of their equipment.  Also, there is a chance that both wind blade and solar manufacturing plants may locate to Utah to supply roughly half of the materials needed for the in-state demand.   However, there is a much smaller chance that a turbine facility would locate to Utah.
Utah Electricity Growth Rate and Sales
· The growth rate for the Reference scenario was 2.7% per year, the growth rate presented in the Preliminary PacifiCorp Load Forecast
 and the PacifiCorp 2007 Integrated Resource Plan.
  PacifiCorp plans for 7.5% of sales to be met by Demand Side Management for 2008-2020.
  This is the percent of the actual sales (after DSM).

· The growth rate in sales for the 20% Clean Energy scenario is 0.88% per year --  the growth rate necessary to meet Governor Jon Huntsman, Jr.’s goal of 20% improvement in energy efficiency by 2015 (a target of 28,535 GWH) and extending that growth to the year 2020.

· The amount of energy efficiency modeled in this study is 9,503 GWH.  If all of the difference between the Reference case sales before DSM in 2020 and the 20% Clean Energy sales in 2020 are met with energy efficiency, then an additional 1,824 GWH beyond the 9,503 GWh presented here would be required to meet those additional future sales.  However, no detailed investment/savings analysis was available for those "other" EE measures, especially those that would be difficult to assess without significant "double-counting" (e.g. public education--an important part of the adoption of EE but hard to quantify).  Therefore the investments and savings of those 1,824 GWH were not analyzed in this report.  Additionally, the 9,503 GWH presented are more than sufficient to meet the Governor's goal of a 20% improvement in EE by 2015 (16.7% decrease in sales from the 2005 Business As Usual scenario when the announcement was made, or 6,801 GWh below the Reference case employed in this report).  Finally, more recent sales projections from PacifiCorp in October and November of 2008 showed a decrease in the sales expected by 2020, placing a low end on the projected sales by 2020.  If the Reference case is a high end for the projected sales, then the 9.503 GWH of energy efficiency falls between those two 2020 sales projections and should be a conservative estimate of the amount of EE that would be achieved by 2020.  Please see  "Graph of Energy Efficiency Measures Analyzed vs. Projected Sales" available online at www.utahcleanenergy.org/utah_economic_development_study/appendix. 
· The net difference in energy efficiency that is reported in this study for the 20% Clean Energy scenario is the difference in energy efficiency GWH between the 20% Clean Energy Scenario and the Reference EE scenario (9,503 – 2,886 = 6,617 GWH).   

· The 20% Clean Energy Scenario does not assume that all energy efficiency in the electrical sector is attributable to DSM programs.

Peak load Capacity

· For this analysis, Utah’s peak load is derived from the coincidental peak load for PacifiCorp’s portion of the Utah system.
  Coincidental peak load was used instead of jurisdictional (i.e. non-coincidental) because the vast majority of Utah is part of the six-state PacifiCorp system and can count of all of the PacifiCorp resources to meet peak demand.  Therefore, in order to compare existing resources to needed resources (peak load) a coincidental peak load was used.
· Reference PacifiCorp peak load growth is predicted to be 2.7% the same as PacifiCorp’s sales growth.

· 20% Clean Energy peak load growth is also assumed to be equivalent to the 20% Clean Energy  sales growth of 0.88%.
· Wind is assumed to have a 20% capacity value, which is a value that has been used in PacifiCorp’s IRP and is used by Puget Sound Energy.
  The capacity value is the percentage of nameplate capacity that, for planning purposes, is relied upon to meet peak demand.
· Solar PV is assumed to have a 75% capacity value since it closely matches peak demand.

· Solar CSP w/storage, biomass and geothermal are assumed to have a 100% capacity value.

· The existing natural gas capacity, all new developed single cycle and combined cycle natural gas plants, and front office transactions are assumed to have a 100% capacity value since they are either baseload or readily dispatchable to meet peak demand.

· The assumed capacity factor for simple cycle gas plants is 5% to reflect that they are developed to balance the system and serve super peak demand, and are not intended deliver significant amounts of energy. 
· See attached Tables 3-5 for a summary of the capacity developed for each scenario.

Scenario-specific Capacity Development

20% Clean Energy Scenario:

· Simple cycle natural gas plants were built to meet peak demand and create a flexible system rather than meet energy requirements.   The combination of new renewable energy and the existing possible energy in 2006 is sufficient to meet energy demands.   
· Because of the decreased demand, no additional front office transactions were necessary, assuming 79 MW of simple cycle natural gas plants are developed by 2020. 
· Half of the new wind is developed in-state, the other half is developed out of state.  Both are assumed to grow linearly.

· 10MW of residential solar PV and 75 MW of commercial solar PV are assumed to be installed by 2020 (roughly 1 MW of residential each year and 6.5 MW of commercial developed each year).  

· To achieve at least 2% of sales from solar resources by 2020, 150 MW of Concentrating Solar Power was developed.

· Besides the 11 MW expansion of the Blundell Geothermal plant in 2007, an additional 230 MW of geothermal resources are developed, the amount that is currently identified as being near-term/near-market.

· For biomass, 5 MW of solid biomass, 8 MW of anaerobic digestion (animal manure generating methane) and 10 MW of landfill gas are developed.  Each biomass resource is assumed to be developed as a small, distributed resource with no line losses.  All biomass resources are assumed to originate in Utah.

· For the solid biomass, assume 80% will be forest thinning and residues ($2.50/MBTU); 20% urban wood waste ($1/MBTU).
  No energy crops or mill waste.

· See attached Table 4 for summary of renewables developed for the 20% Clean Energy scenario.
Reference Scenario:

· The amount of energy efficiency developed for this scenario is assumed to be all Demand Side Management measures that are planned by PacifiCorp by the year 2020 assuming the entire state does the same.  PacifiCorp plans to have 7.5% of sales in 2020 come from DSM measures (2,886 GWH). 

· Combined cycle natural gas plants and front office transactions are employed to meet energy and capacity needs.  
· No simple cycle plants are planned in the 2007 PacifiCorp Integrated Resource Plan update, and therefore they are not added to the Reference scenario.
· The Reference scenario assumes that the PacifiCorp Integrated Resource Plan Update is the model for the entire state.  The renewables and natural gas developed in this scenario are shared system-wide, so Utah gets 42% of the energy and 47% of the capacity.  The capacity and energy of all resources except solar PV and biomass are adjusted to reflect all of Utah by dividing by 81%.
·  Since the Integrated Resource Plan Update only goes out to 2017, the purchases are assumed at the same annual increase as the year 2017. 
· An additional combined cycle natural gas plant is developed in 2018 to meet energy and capacity needs for the year 2020.  
· For determining the economic development related to the combined cycle plants, the 2012 combined cycle natural gas plant is built in Utah, and the 2018 combined cycle natural gas plant is built out of state, presumably Wyoming, since those are the two states in the PacifiCorp system with the most sales growth from 2006-2020. 
· Roughly 1.1 MW of residential solar PV and 2.3 MW of commercial PV installed by 2020 (roughly 0.05 MW of residential and 0.15 MW of commercial each year).

· No Concentrating Solar Power (CSP) plants are developed since there are no CSP plants planned in the PacifiCorp IRP update.

· Only the 11 MW expansion of the Blundell geothermal plant and the 35 MW of geothermal are developed per the PacifiCorp 2007 IRP Update.

· The only biomass resources assumed to be developed by 2020 are the landfill gas plants that are currently proposed.

Renewable Energy Starting Point (2006)
· All three scenarios have the same renewable energy starting point in 2006 (e.g. out of state wind, geothermal, etc., have all the same energy starting point)

· Utah’s 2006 renewable resources were calculated by assuming Utah ’s share (42%) of the PacifiCorp system was all of the available renewable energy to Utah.  It was assumed that Utah received its share of the Blundell geothermal plant, and the rest was from out of state wind.

· All new out of state wind that Utah receives through the PacifiCorp renewable energy is assumed to be Wyoming wind resources having a capacity factor of 38%.

· While we recognize that 81% of Utah sales arise from a regional utility, for the Reference EE + 20% RE scenario and the 20% Clean Energy , all new (2007-2020) renewable development in state of Utah is assumed to go towards Utah sales.  In addition, the out of state wind developed in these scenarios is assumed to go directly to Utah’s sales.  These scenarios do not assume that there will be no additional wind developed out of the state in PacifiCorp’s system, it is just outside of the scope of this study since they do not add to Utah’s electricity sales.

Renewable Energy and Natural Gas Costs (Capital and Operation and Maintenance (O&M))

· All costs are in 2008$.
· Only the construction costs for PV decrease over time; all other resources are assumed to hold constant.
· The main sources of information for the renewable energy and natural gas plant costs are the 2007 PacifiCorp Integrated Resource Plan,
 2007 PacifiCorp Integrated Resource Plan Update,
 the public documents at the PacifiCorp 2008 Integrated Resource Plan Public Meeting on May 22, 2008,
 and the “Renewable Energy Transmission Initiative, Phase 1a, Final Report” released by Black & Veatch in May 2008.

· The price of natural gas was assumed to be $8.63 in the year 2020.

· Capital costs for renewable and natural gas plant development are captured on an annual basis, rather than cumulatively, to reflect annual construction.   This captures the short-term nature of construction jobs, which results in the net jobs reported in the study are what would be expected for the year 2020.

· Fixed and variable O&M are calculated based upon the cumulative capacity installed and energy generated, respectively, since there are ongoing economic development benefits related to Operation and Maintenance of installed systems as well.
· Capital costs are the installed costs, not overnight costs.
· As per PacifiCorp’s 2007 Integrated Resource Plan update, all demand that would not be met by renewable energy would have been met with natural gas.
Energy Efficiency

· Energy efficiency measures accumulate .
· PacifiCorp plans for 7.5% of sales to be met by Demand Side Management in the year 2020.

· The target GWH for the year 2015 was 28,535 GWH, based on the Energy Efficiency Strategy Report: Policy Options.  This sets the growth rate from 2006 to 2015 at 0.88%, which allows the sales growth to meet the governor’s energy efficiency goal of 20% improvement in energy efficiency by 2015, and linearly extrapolates that growth to the year 2020.
· Investment values will be adjusted to 2008$ from 2006$ for this study.

· The total savings and investments are available online at www.utahcleanenergy.org/utah_economic_development_study/appendix.
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� Renewable Energy Transmission Initiative, Phase 1a, Final Report, May 2008, Black & Veatch Project: 149148. Prepared for RETI Coordinating Committee, RETI Stakeholder Steering Committee, p.5-4 and 5-5. http://www.energy.ca.gov/2008publications/RETI-1000-2008-002/RETI-1000-2008-002-F.PDF


� PacifiCorp Integrated Resource Plan data request, June 27,2008.


� Table 6.7 Current and Proposed Renewable Energy Facilities in the State of Utah, last updated: 5/7/2008.  Utah State Energy Program.  http://geology.utah.gov/emp/energydata/renewenergydata.htm.
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