ATTACHMENT 12
[bookmark: _Toc366671226]Instructions for Cost and Benefit Calculations
The information below provides a basis for applicants to estimate the potential impact associated with successful completion of their proposals. Applicants must provide an estimate of the proposed project’s cost and benefits according to the measurement areas listed below. All calculations should be supported with a documented explanation and the citation of sources for assumed input values.

The applicant should review the Small-Scale Bioenergy LCOE Excel model calculator prepared for the CPUC as a part of the SB 1122 (Bioenergy Feed-in Tariff) proceeding.[footnoteRef:1] Applicants should enter values requested for the following measurement areas into the model in order to provide a levelized cost of electricity (LCOE) estimate. It is strongly encouraged that applicants provide a completed Small-Scale Bioenergy LCOE calculator as part of the application package. If applicants determine that the LCOE calculator is not applicable, clearly explain why it is not applicable and provide other cost measures and justify the measures. The Energy Commission recognizes that many applicants have limited staff resources and the stage of technical maturity limits the availability of firm data. Sources of uncertainty include: [1:  Information regarding the proceeding can be reviewed here: http://www.cpuc.ca.gov/PUC/energy/Renewables/hot/SB_1122_Bioenergy_Feed-in_Tariff.htm
The model can be downloaded through this link:
http://www.cpuc.ca.gov/NR/rdonlyres/69848D0B-9EA3-466B-8B8F-CE1E0EEF1894/0/PublicDRAFTLCOEModelCPUCSB1122.xlsx ] 

· Economies of scale to be achieved by wide-spread commercialization
· Insufficient experience and data
· First-of-a-kind costs and unknown trajectory of learning curves
 
To address these uncertainties, applicants are invited to provide a set of hypothetical estimates of key figures of merit such that ultimate performance goals are met. These values represent targets, which should be evaluated in comparison to available data of the technology’s past performance or the performance of competing technologies. As an example:

Currently, in lab-scale demonstrations, producing biofuel via Method X costs roughly $5/mBtu. The goal of this project is to show that the cost can be driven down to $3/mBtu through economies of scale. 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.

The applicant will not only be evaluated on the magnitude of benefits and costs that would result if the goals of the project are achieved, but also the quality and merits of the analysis, as well as the likelihood that the targeted value or values can be achieved. The experience of the team member conducting the cost and benefit analysis will be evaluated in the technical scoring criteria.



Measurement Areas
The following discusses areas of measurements that applicants are expected to address in their applications. Where values are uncertain, entirely unknown, or not yet at a commercially viable level, applicants are advised to indicate those conditions. Proposals which receive funding will be required to conduct measurement, verification, and evaluation (MV&E) of these areas during the course of the project and provide data and results in the final report.
1. Installed Capital Cost:
The total installed cost of electric generation equipment 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[footnoteRef:2]: labor, procurement and installation of equipment, construction materials, permitting costs, site preparation, development costs, feasibility and engineering studies, environmental studies, legal fees, insurance costs and any other significant categories constituting more than 5% of the total installed cost. 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 capital. Installed capital costs should be evaluated with and without tax credits, subsidies, and other market support mechanisms. [2:  Overnight costs should not include allowance for funds used during construction (AFUDC), which is the amount of interest that builds up on equity and loans during the course of construction.] 

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. These should be expressed in dollars per megawatt of net electrical capacity per year of operation. Variable O&M consists of costs that vary with the output of the facility, such as the cost of feedstock and maintenance. These 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. Heat Content
Feedstock consumption must be estimated by energy content, in million British thermal units (MMBtu). Applicants must use Lower Heating Value (LHV) methodology. If it is necessary to discuss feedstock availability in terms of mass or volume, please provide a conversion factor that enables easy conversion from mass or volume to energy. If multiple feedstocks are to be used, a separate conversion factor should be reported for each.
4. Heat Rate
Applicants must estimate the heat rate of the generation equipment, in Btu (heat input) per kWh (electrical output, net of parasitic load).
5. Capacity Factor
Applicants must estimate the capacity factor at which they expect the system to operate. This must be expressed in percent, representing the actual amount of electricity generation over the course of an average year relative to the total amount of theoretical generation that could have been achieved if the system were constantly operating at 100% of rated nameplate capacity.


6. Equipment Lifetime
An estimate of the economic lifetime of the facility or equipment, after which it must be decommissioned or replaced, must be provided. If certain components vary in lifetime, these should be noted and their upfront capital costs should be itemized separately. Note: economic lifetime of the equipment may differ from debt term or allowances for acceleration of depreciation for tax purposes.
7. Decommissioning Cost
The decommissioning cost should be expressed in dollars per kilowatt of net electrical capacity.

8. 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 electric rate or rates assumed in their analysis and the feed-in-tariffs to be received by the proposed project. Applicants should also evaluate a case in which exports are paid the wholesale price of electricity (roughly $50/MWh), rather than the feed-in-tariff. Applicants intending to include the sale of Renewable Energy Credits (RECs) in the price of electricity must follow the rules regarding RECs, such as Station Service, described in the Renewables Portfolio Standard Eligibility Guidebook (RPS Eligibility Guidebook).[footnoteRef:3] [3:  Renewables Portfolio Standard Eligibility Guidebook, Seventh Edition. California Energy Commission, Efficiency and Renewable Energy Division. Publication Number: CEC‐300‐2013‐005‐ED7‐CMF‐REV. http://www.energy.ca.gov/2013publications/CEC-300-2013-005/CEC-300-2013-005-ED7-CMF-REV.pdf Use applicable RPS Eligibility Guidebook; for the latest version see: http://www.energy.ca.gov/renewables/documents/index.html#rps] 


2013 Statewide Average Energy 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:4] [4:  http://www.energy.ca.gov/2013_energypolicy/documents/demand-forecast/mid_case/
Within each spreadsheet, consult form 2.3 for prices.] 


9. Avoided Waste Disposal Costs
Applicants should estimate any tipping fees or other costs related to disposal avoided. These cost savings should be reported in terms of dollars per million Btu of fuel.

10. 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 of electricity generated. 



11. 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 are recommended to 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.

12. 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:5] Aside from carbon-dioxide (which has a GWP of 1 over all time horizons), important GHGs to consider are listed below with their associated 100-year GWP values: [5:  International Panel on Climate Change. “Chapter 8: Anthropogenic and Natural Radiative Forcing.”Fifth Assessment Report. 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, how applicants should estimate the overall greenhouse gas (GHG) mitigation of using bioenergy to displace 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 by law 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 certifying the facility through the California Energy Commission[footnoteRef:6], which includes registering with the Western Renewable Energy Generation Information System (WREGIS)[footnoteRef:7] 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 GHG mitigation that is already required and expected to occur as a result of the RPS.  [6:  For information on certifying facilities for the Energy Commission’s RPS program, see: http://www.energy.ca.gov/portfolio/documents/list_RPS_certified.html]  [7:  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. Renewable generation wholly produced and consumed on-site (rather than exported) fetches very low prices in the RPS market, as it falls under Content Category 3 of the RPS.[footnoteRef:8] 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. Further, small-scale distributed generation not participating in the RPS net load reductions will generally contribute to GHG emission reductions through avoidance of grid-supplied, fossil-fired generation. However, as the RPS requirements of utilities are based on retail sales, any net load reductions will offset some RPS requirements.  [8:  Refer to CPUC procurement rules for the RPS: http://www.cpuc.ca.gov/PUC/energy/Renewables/hot/33RPSProcurementRules.htm] 

As a result, net load reduction is expected to have the following result on the gird:[footnoteRef:9] [9:  These values refer to the years 2020 and beyond.] 

· 67% of the reduction will be of the marginal non-RPS energy resource (In California, this is combined cycle natural gas)
· 33% of the reduction will be in the marginal RPS procurement mix (which may consist of one or more resources) for the years 2020 and beyond
Under this condition, applicants using small-scale distributed generation not participating in the RPS 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 the use of diesel in back-up generators or transportation)
· Destruction of high GWP gases that would otherwise be emitted
· Sequestration of GHGs resulting in net-negative GHG emissions

13. 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 than 2.5 microns in diameter (PM2.5)
· Volatile Organic Compounds (VOCs)

14. Size of the feedstock base and potential market
All applicants must evaluate the various attributes of a single project (as discussed in the preceding items). For an even stronger application, applicants are advised to evaluate the aggregate benefits and costs of multiple projects if the strategy or technology were to be successfully commercialized. A firm estimate of this nature would necessarily require applicants to speculate on the rate and level of market dissemination. Out of consideration of these inherent uncertainties, applicants should proceed with the following steps to the extent possible to arrive at a value for the size of the feedstock base or other measure of the potential market for the strategy or technology:

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 MW of distributed bioenergy facilities that could be plausibly installed within a certain industry. Applicants need not consider competition from alternative technologies at this stage. For community-scale projects, a quantity of locally sourced biomass feedstock should be demonstrated to be available for power generation in the specific site vicinity(s).
2. Evaluate the net benefits of the technology if it achieved 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? Net benefit amounts may also take into consideration criteria such as integration/reliability services; net local air quality benefits; reduction in the amount of biomass that goes to landfills; reduced risk of forest fires; and/ other such possible costs and benefits. Net benefits should be compared to business as usual, or what would have happened without the project.
3. Optional: If a projection of future market penetration is available, use it to conduct an additional 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.

Applicants should combine the result of this stage with the results of the proceeding stages to develop an aggregate net-benefits estimate. For example, if it is determined that 2 million metric tons of feedstock is available in IOU territories on an annual basis, the applicant believes it would be possible to capture a 20% market share, and a representative bioenergy system consumes 40,000 thousand metric tons on an annual basis, then the net benefits to IOU ratepayers will be equal to ten times the net benefits of a single representative bioenergy system.
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