ATTACHMENT 12
References for Calculating Costs and Benefits


This attachment provides references for calculating costs and benefits and describing qualitative benefits to be described in the Project Narrative (Attachment 7). Specifically, the proposed project benefits should align with the Electric Program Investment Charge goals of greater reliability, lower cost, and/or increased safety. This information is for reference only; actual methods for calculating costs and benefits and any qualitative benefits for the proposed project must be described in the Project Narrative.
Project Costs
Provide all details required to derive a levelized annual cost estimate for any technology your proposed project will develop or demonstrate in the attached “Project Cost Calculator” (Excel workbook), and report the annualized costs that result. Include the following information in the calculations:
Installed capital cost of equipment including data acquisition and software licensing costs.
Annual operations and maintenance costs, including replacement costs. If these costs change importantly from year to year, use the “Detailed” worksheet; otherwise, use the “Simplified” worksheet.
Decommissioning costs, if applicable.
Economic life of equipment and/or software.

Indicate those costs that you expect to drop when the market for your technology is mature. You may estimate a likely value or range for those future costs using copies of the Project Cost Calculator if you explain your basis for doing so. 
Project Benefits
Benefits from the proposed project should be described for the case of a single pilot demonstration, and also for a plausible scenario of commercial deployment of the technology or technique. Describe this scenario using conservative assumptions. Alternatively, estimate and describe the maximum possible deployment and then assume one percent of this is achieved.
Many distribution-level smart grid projects will involve the addition of new software, equipment, or modeling platforms. The benefits accrued from these projects are often relative to a status quo condition. For these types of projects, models and simulations will be developed to compare the addition of new modeling or equipment with that of a status quo condition.
Where modeling and simulations are already available, their use is encouraged. In other cases, industry-standard modeling or experiments may be used to provide estimates. The following example shows how such research may be used to develop an initial estimate of savings and to outline the goal of the project.
“[The Applicant] has estimated that a two percent reduction in energy and demand can be achieved through the use of volt-VAR optimization on feeder lines.[footnoteRef:1] This project will demonstrate a new strategy of optimization employing SCADA controlled voltage regulators and switched capacitor banks. An estimated energy savings of 6 GWh and peak saving of 1.5 MW is anticipated for this project using [The Applicant’s] reduction factor. This project will conduct experiments with and without volt-VAR optimization on the demonstration feeder lines over a period of one year to estimate the actual saving. The goal of the project is to achieve at least a three percent energy and peak reduction during the demonstration phase of the project.”  [1: http://cialab.ee.washington.edu/nwess/2012/talks/uluski.pdf] 

[bookmark: _GoBack]Where applicable, provide the following estimated benefits using the sources listed below. For reference electricity statistics in California, refer to the California Energy Commission’s Electricity Statistics and Data.[footnoteRef:2] For reference electricity data outside of California, refer to the U.S. Energy Information Administration Electricity Data.[footnoteRef:3] Other sources may be used when these sources lack requisite information. [2:  California Energy Commission. Energy Almanac: California Electricity Statistics & Data. http://energyalmanac.ca.gov/electricity/]  [3:  U.S. Energy Information Administration. Electricity Data. http://www.eia.gov/electricity/data.cfm] 

Reliability Improvements: Improvements to System Average Interruption Frequency and Duration Indices (SAIFI and SAIDI), Customer Average Interruption Duration Index (CAIDI), and/or Momentary Average Interruption Frequency Index (MAIFI). These estimates can be modeled or derived experimentally. Provide detailed descriptions of initial estimates and use the following sources where applicable to provide quantified reliability benefits. 
Refer to the Electric System Reliability Annual Reports submitted to the California Public Utilities Commission (CPUC) for annual reliability statistics by utility.[footnoteRef:4] [4:  California Public Utilities Commission. Electric System Reliability Annual Reports. http://www.cpuc.ca.gov/PUC/energy/ElectricSR/Reliability/annualreports/] 

Calculate the dollar values of reliability benefits using the U.S. Department of Energy’s Interruption Cost Estimate Calculator (ICE).[footnoteRef:5] [5:  U.S. Department of Energy. Interruption Cost Estimate Calculator. http://icecalculator.com/] 

Where specific customer sector statistics are not available, use the default values provided in the ICE calculator.
Optimized Distributed Renewable Generation Deployment:
Provide estimates on the amount of renewable generation that can be safely and reliably added to distribution circuits as a result of the proposed project. Specifically, provide the incremental increase in penetration above the currently allowable penetration. Include the type of resource, the average annual kilowatt-hour (kWh) production, and the average annual peak load value of the resource. Consider the magnitude and duration of periods where renewable production exceeds load.
Line Loss Reduction and Other Energy Savings
Estimate the total line loss reduction of the project. These estimates can be made based on simple kWh purchases and sales data, on engineering estimates of distribution equipment, or on Supervisory Control and Data Acquisition (SCADA) or advanced meter data.
Estimate other energy savings from the project, if any.
Peak Savings
Estimate peak reduction as the reduction in the summer peak centralized electricity generation that will occur because of increases in distributed renewable generation and of energy saved.
You may assign a dollar value of $118 per year for each kW of peak reduction.
· Greenhouse Gas Reductions: These reductions also follow from enhanced renewable generation, distribution line loss reduction, and other energy savings. For an approximation, apply a carbon footprint of 331 grams per kWh to each conventional kWh replaced by renewable generation, and 459 grams per kWh to each kWh of electricity saved through reduced line loss or for other reasons.
Reduced Energy Purchases
· For the purposes of this solicitation, you may assign a value of $0.15 per kWh of electricity saved or made available because this project enables increases in renewable generation.
Avoided Capital Expenses
For each capital expense avoided because of the project (or expected to be deferred in future projects), state what the expense is and why it will no longer be needed.
If distribution upgrades will be avoided or deferred because your proposed project increases the available distribution capacity, you may evaluate their cost based on data available to you, or you may assign dollar values of $54.77 per kW of distribution avoided.
Reduced Labor and Incidental Costs
Estimate any reductions in labor and expenses, such as those related to operations and maintenance. Describe your assumptions and calculations.
Power Quality
Illustrate or describe reductions in sags, swells, distortion, flicker, and other power quality issues.
Compatibility, Interoperability, and Visibility of Loads and Resources
Describe how the functions and capabilities of the software and equipment are compatible with existing systems.
Describe the flexibility and scalability of the architecture. Are the communication and control protocols open or proprietary?
Describe how the project will increase the visibility of loads and resources. 
How does the project improve the operations and knowledge of grid managers through telemetry not currently available?
What is the resolution of the data collected?
What are the major findings of the data?
Security
Describe the cybersecurity and physical security features of the control and communications equipment.

The following references may be useful in determining valuation:
E3 Calculators for Avoided Cost Proceedings:
https://ethree.com/public_project/cpuc5.php.
Navigant Consulting Inc. 2009. The Value of Distribution Automation. California Energy Commission. Publication No. CEC-500-2007-103.
Eyer, Jim. 2009. Electric Utility Transmission and Distribution Upgrade Deferral Benefits from Modular Electricity Storage. Sandia National Laboratories.


Recipients of awarded projects will assess benefits in more detail at the beginning, the middle, and the end of the project (see the “Evaluation of Project Benefits” task in the Scope of Work, Attachment 2). Use the summary below to budget for the cost-benefits assessment at each stage for that task:
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Estimate the maximum size of the technical and economic potential market for the technology in California. Provide an initial estimate at the beginning of the project. Include all relevant statistics and assumptions relating to the characteristics of the energy supply, delivery, and consumption of electricity. Provide an initial assessment at the beginning of the project and refine these estimates as more information is gathered midway and at the conclusion of the project.
Create projections of the dissemination and use of any technologies or software developed. Initially, you will be able to default to 1 percent of maximum technical potential if you have no plausible projections. In the mid-project and final benefit analyses, you will update projections based on what you learn about the product and its market.
Evaluate the net benefits of the technology if it were to achieve the projected or conservatively assumed dissemination. Provide a detailed assessment including a discussion of assumptions, timeframe, and consideration of competing technologies. Provide an initial assessment at the beginning of the project and refine these estimates as more information is gathered midway and at the conclusion of the project.
Verified net benefits from project demonstrations. Provide an analysis of empirically derived benefits estimates as results are available midway or at the conclusion of the project.
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