
ATTACHMENT 12 
Guidelines for Calculating Costs and Benefits Calculations

This attachment provides guidelines for calculating costs and benefits under scoring criterion 3 (Impacts and Benefits for California IOU Ratepayers), located in Part IV of the solicitation manual.  While the guidelines are not mandatory, applicants should review them to understand expectations for the type of information to be provided regarding the costs and benefits of their proposed projects. Applicants must document all input assumptions and calculations in their proposals.
Where uncertainties exist with respect to factors that affect performance goals (e.g., cost or productivity uncertainties), applicants may use hypothetical estimates and compare them to available data on the technology’s past performance or the performance of competing technologies. For example:

Currently, in lab-scale demonstrations, producing biofuel via Method X costs roughly $7/mmBtu. The goal of this project is to show that the cost can be driven down to $3/mmBtu[footnoteRef:1] through economies of scale and continuous processing. At this price, the technology can deliver an 8% rate of return to the owner over a 20 year timeframe while meeting applicable air quality standards. [1:  This estimate is based on hypothetical factors such as capital costs and interest rates.] 


When evaluating costs and benefits, the Energy Commission will consider the likelihood that the targeted benefits can be achieved.  The approach to cost-benefit calculation will differ by project group. Refer to the applicable project group below.

I. Project Groups 1 and 2 (Develop Modular Bioenergy Systems for Forest/Urban Interface Areas; Develop Waste-to-Energy Bioenergy Systems)
A. Measurement of Economic Performance
Applicants should review the Small-Scale Bioenergy LCOE model prepared for the CPUC as a part of the SB 1122 (Bioenergy Feed-in Tariff) proceeding.[footnoteRef:2] Applicants should enter values requested from the following measurement areas into the model in order to provide an estimate of the levelized cost of electricity (LCOE) to be provided by the system. [2:  See http://www.cpuc.ca.gov/PUC/energy/Renewables/hot/SB_1122_Bioenergy_Feed-in_Tariff.htm
The model can be downloaded at:
http://www.cpuc.ca.gov/NR/rdonlyres/69848D0B-9EA3-466B-8B8F-CE1E0EEF1894/0/PublicDRAFTLCOEModelCPUCSB1122.xlsx] 

1. Installed Capital Cost

· The total, upfront cost of the system should be expressed in dollars per kilowatt or dollars per watt of net electrical capacity. 
· Installed costs should be broken down by overnight costs and interest charges on funds used during construction. 
· Applicants should report the following components of overnight costs: labor, procurement of equipment installed, construction materials, permitting costs, and any other important categories. 
· For interest charges, applicants should provide the construction period in months, the mix of debt and equity financing, and the assumed interest rate on each source of capital. 
· Installed capital costs should be evaluated with and without tax credits, subsidies, and other market support mechanisms.
2. Operations and Maintenance Costs
· Operations and maintenance (O&M) costs should be divided into fixed and variable O&M costs. Fixed O&M consists of costs that occur regardless of the operations of the facility, such as insurance, labor, property taxes, and depreciation. Variable O&M consists of costs that vary with the output of the facility, such as the cost of feedstock and maintenance.
· Fixed O&M costs should be expressed in dollars per megawatt of net electrical capacity per year of operation (or cents per kilowatt of net electrical capacity per year of operation). 
· Variable O&M costs should be expressed in dollars per megawatt-hour of electricity generated. Operations and maintenance costs should be evaluated with and without tax credits, subsidies, and other market support mechanisms.

3. Equipment Lifetime
· Provide an estimate of the economic lifetime of the facility or equipment, after which it must be decommissioned or replaced. 
· If certain components vary in lifetime, they should be noted and their upfront capital costs should be itemized separately. Note: the economic lifetime of the equipment may differ from debt term or allowances for acceleration of depreciation for tax purposes.
4. Decommissioning Cost
· The decommissioning cost should be expressed in dollars per kilowatt or dollars per watt of net electrical capacity.
5. Avoided Costs of Grid Electricity
· Proposals should include an evaluation of the costs of grid-supplied electricity avoided by the use of self-generation, as well as any revenue received through grid exports. 
· Applicants should make clear the retail electricity rate or rates assumed in their analysis, and the feed-in-tariffs to be received by the proposed project. 
· Applicants should evaluate a case in which exports are paid the wholesale price of electricity (roughly $50/MWh), rather than the feed-in-tariff.

2013 Statewide Average Utility Rates in California (2013 dollars)
	
	Commercial Sector
	Industrial Sector

	Electricity
	14.57 ¢/kWh
	11.17 ¢/kWh

	Natural Gas
	88.8 ¢/therm
	85.8 ¢/therm




Forecasts of electricity and natural gas prices are available from the Energy Commission on a utility-by-utility basis through the year 2024.[footnoteRef:3] [3:  Electricity prices are available in tab titled “Form 2.3-Mid” for each utility  at the following link: http://www.energy.ca.gov/2013_energypolicy/documents/demand-forecast/mid_case/
Natural gas state-wide price forecasts are available on page 50 of the following document:
www.energy.ca.gov/2013publications/CEC-200-2013-004/CEC-200-2013- 004-V1-CMF.pdf] 


6. Waste Disposal Revenue or Avoided Costs
Applicants should estimate any revenues or avoided costs related to waste disposal. These benefits should be reported in terms of dollars per metric ton of feedstock and dollars per million British thermal units of fuel.

7. Revenue from Other Sources
Applicants should estimate any revenue resulting from the sale of co-products (such as fertilizer amendment). This should be expressed in dollars per megawatt-hour or cents per kilowatt-hour of electricity generated.

8. Payback Period and Rate of Return
To assess financial viability, applicants should evaluate the payback period on all relevant investments and the rate of return that accrues to the owner.  Report all interest rates and the mix of debt and equity assumed in this calculation. Applicants should conduct this analysis in real dollars, setting aside the effects of general inflation. Any real increases in prices of specific components of the total cost should be included in the analysis.

B. Environmental Performance
In addition to the economic performance of the bioenergy system, applicants should also estimate or hypothesize target values for the environmental attributes of the system. These include greenhouse gas (GHG) mitigation and criteria air pollutant emission reductions, but applicants are invited to highlight and discuss other benefits.

1. GHG mitigation
GHG mitigation should be reported in grams of carbon-dioxide-equivalent (CO2e) per kilowatt-hour of electricity generated and total metric tons CO2e. Gases other than CO2 should be equated to their global warming potential (GWP) according to the latest IPCC estimates over a 100-year time horizon.[footnoteRef:4] Aside from carbon-dioxide (which as a GWP of 1 over all time horizons), important GHGs are listed below with their associated 100-year GWP values: [4:  See the International Panel on Climate Change’s Fifth Assessment Report, Chapter 8: Anthropogenic and Natural Radiative Forcing. Refer to the tables beginning on page 731. http://www.climatechange2013.org/images/report/WG1AR5_Chapter08_FINAL.pdf] 

· Methane (CH4): 28
· Nitrous Oxide (N2O): 265

In general, applicants’ estimates of the overall GHG mitigation of using bioenergy to displace fossil fuel-derived grid electricity will depend on whether their proposal targets markets in which operators of the technology deployed are likely to participate in the Renewables Portfolio Standard (RPS). Under the RPS, utilities are required to serve a specified percentage of their retail sales with renewable energy resources, most of which must be delivered to a California Balancing Authority (CBA). The RPS target for the year 2020 (33%) is forecast to be met under current conditions.

Bioenergy electric generators may claim Renewable Energy Certificates (RECs) by registering with the Western Renewable Energy Generation Information System (WREGIS)[footnoteRef:5] and metering their electrical generation. RECs may be sold to California utilities, which must purchase them to satisfy their obligations under the RPS. New advancements in bioenergy resulting from projects funded by this solicitation are expected to help to achieve the RPS at lower cost while providing additional societal benefits. These benefits should be discussed in depth by applicants. However, since the RPS mandates the use of renewable energy, proposals that rely on participation in the RPS as part of its financial assumptions cannot claim credit for GHG mitigation that is already required and expected to occur as a result of the RPS.  [5:  http://www.wecc.biz/WREGIS/Pages/default.aspx ] 


For small-scale distributed generation, the barriers to WREGIS registration are relatively high and the benefits of RPS participation are relatively small. RECs for renewable generation wholly produced and consumed on-site (rather than exported to the grid) have very low prices in the RPS market, as they fall under Content Category 3 of the RPS.[footnoteRef:6] Any proposals that involve distributed generation for customers unlikely to participate in the RPS may claim credit for GHG mitigation, as the increase in distributed bioenergy will not be used to satisfy the RPS obligations of utilities. [6:  Refer to CPUC procurement rules for the RPS: http://www.cpuc.ca.gov/PUC/energy/Renewables/hot/33RPSProcurementRules.htm. ] 


As the RPS requirements of utilities are based on retail sales, any net load reduction achieved by owners of distributed bioenergy facilities will result in the following mix of reductions electricity procurement :[footnoteRef:7] [7:  These values refer to the years 2020 and beyond.] 

· 67% reduction in the marginal non-RPS energy resource (In California, this is combined cycle natural gas)
· 33% reduction in the marginal RPS procurement mix (which may consist of one or more resources)
Under this condition, applicants are advised to use the following value for the GHG mitigation resulting from net load reduction: 281.8 g CO2e/kWh.

Sources of GHG mitigation that all applicants should assess, regardless of RPS participation, include:
· Displacement of any off-grid, fossil energy (such as diesel generators or fossil-fueled transportation)
· Destruction of high-GWP gases that would otherwise be emitted
· Sequestration of GHGs resulting in net-negative GHG emissions

2. Criteria Pollutant Emission Rates
Applicants should estimate emissions of the following criteria air pollutants in grams per kilowatt-hour from any electric generation equipment:
· Oxides of nitrogen (NOx)
· Oxides of sulfur (SOx)
· Particulate matter less than 10 but greater than 2.5 microns in diameter (PM10)
· Particulate matter less 2.5 microns in diameter (PM2.5)
· Volatile Organic Compounds (VOCs)

C. Size of the feedstock base and potential market
As part of the final report for the project, funding recipients will be asked to evaluate the aggregate benefits and costs of the technology to California IOU ratepayers through commercialization. A firm estimate of this nature would necessarily require applicants to speculate on the rate and level of market dissemination. If possible, applicants should report preliminary, estimated values for the following levels of analysis:

1. Estimate the maximum size of the potential market for the technology in California. This might be measured in mass, volume, or energy content of relevant feedstock available in California; or the megawatts of distributed bioenergy facilities that could be plausibly installed within a certain industry. Applicants need not consider competition from alternative technologies at this stage.
2. Evaluate the net benefits of the technology if it were to achieve each of the following levels of market penetration with respect to maximum potential: 1%, 10%, and 100%. For example, if 1% of California’s organic municipal waste were diverted toward a proposed fuel production process, what would be the total costs and benefits of the technology to California IOU ratepayers?

3. Apply a projection of future market penetration to the cost-benefit analysis. This would represent an estimate of net benefits in addition to the 1%, 10%, and 100% cases. If pursuing this option, applicants must temper these projections with realistic assumptions about the timeframe for achieving market penetration as it relates to construction activity and the market connection challenges associated with all technology transfer efforts.  Applicants must also account for competing technologies and financing barriers that may impede greater distribution of the applicant’s technology.


II. Project Group 3 (Evaluate Advanced Inverter Functionality and Interoperability to Enable High-Penetration Distributed PV)
Applicants should use the following criteria to estimate the cost and performance of inverters to be demonstrated in the project:
· Capital Cost ($/watt)
· Efficiency (%)
· Lifetime (years and months)

III. Project Group 4 (Develop Advanced Distributed Photovoltaic Systems)
Applicants should use the following criteria to estimate the cost and performance of photovoltaic systems to be demonstrated in the project:
· Module Cost ($/watt)
· Installation Cost ($/watt)
· Operations & Maintenance Costs ($/kilowatt-year)
· Capacity Factor (%)
· Lifetime (years and months)
· Annual Rate of Degradation (% per year)
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