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GLOSSARY
Specific terms and acronyms used throughout this scope of work are defined as follows:

	Term/ Acronym
	Definition

	AMI
	Automated Meter Infrastructure

	CES
	Community Energy Storage

	CPR
	Critical Project Review

	GEM
	Gridpoint Energy Manager

	ODMS
	Optical Distribution Monitoring System

	PAC
	Project Advisory Committee

	PIER
	Public Interest Energy Research

	PV
	Photovoltaic

	RD&D
	Research, Development and Demonstration

	RES
	Residential Energy Storage

	UCS
	Unit Controller Software

	DOE
	United States Department of Energy




Problem Statement:
Integrating large amounts of distributed renewable energy is critical to California achieving its current Renewable Portfolio Standard target of 33% renewable energy. Moreover, it is increasingly clear that distributed solar photovoltaics (PV), both in rooftop and ground-mounted applications, represent the greatest opportunity for implementing distributed renewable energy in California over the next 10 years. However, a number of important technical issues exist that will influence the amount of PV that can be integrated at the distribution level.

Technical Issue 1: Grid-connected PV systems cannot be fully integrated into the Smart Grid until there is sufficient two-way communication and control capability between the utility and PV inverters.

Technical Issue 2: The production characteristics of distributed PV in a high penetration scenario have not been sufficiently tested, and utilities have not been able to develop adequate models and forecasting techniques with which to consider distributed PV as a grid resource.

Technical Issue 3: While energy storage is seen as a potential solution for “firming” the variable output of PV, there is a lack of experimental data to show how effective storage might be for overcoming these problems.

Goals of the Agreement:
The goal of this Agreement is to conduct a demonstration that adds distributed energy storage to a residential community that currently has a PV penetration of about 20% of peak feeder load. 

This research project will support strategic objectives for California’s utilities, and will address a number of key research questions related to the utility’s overall technology strategy for integrating distributed renewable energy.

Objectives of the Agreement:
The objectives of this Agreement are to:
Add energy storage as either Residential Energy Storage (RES) (connected behind the meter) or Community Energy Storage (CES) (connected to distribution transformers);
Install communications so that the energy storage can be monitored and controlled by the recipient;
Install a Utility portal that will allow the recipient to monitor PV output, energy storage, and customer loads, as well as coordinate the resources at a system aggregate level, or more granularly at the substation, feeder, or individual residence level;
Deploy a Customer portal that will allow consumers to monitor their energy usage, PV output, and energy storage in real-time.  In addition, consumers will receive energy conservation tips and other educational tools to help them change their energy use patterns;
Determine pricing signals (sent via the Customer  portal) that will change the energy usage behaviors of customers;
Determine if customers who have PV and energy storage manage their energy usage differently when compared to those who do not;
Control a PV/energy storage inverter with a smart meter from the recipient’s Automated Meter Infrastructure (AMI) deployment;
Develop a functional specification for a smart meter/inverter interface that would enable management of distributed PV/storage system with AMI; and help to build a strategy for integrating energy storage and PV that can be replicated throughout the recipient’s service territory and the utility industry as a whole. 

Additional objectives include the following: 
Objective 1 - Understand how the integration of energy storage could enhance the value of distributed PV resources within the community 
· Does the location of energy storage significantly change the utility’s ability to “firm” customer load and distributed PV capacity?
· How much storage is necessary to accomplish the desired PV and load firming effects?
· Can an integrated PV/energy storage system provide service reliability benefits for reliability for customers?

Objective 2 - Determine if the addition of energy storage could add value for the electric utility
· How variable is PV output within a community or distribution feeder, and what is the potential operating impact for the utility? 
· Can energy storage in a high penetration solar deployment help support the recipient’s “super-peak” from 4 PM to 7 PM, particularly when PV output drops off after 5PM?
· Does the location of energy storage significantly affect the ability of the utility to manage the resource?

Objective 3 - Determine how to leverage the recipient’s AMI investment to manage a distributed PV/energy storage resource.
· What are the practical challenges associated with using AMI for managing PV?
· Can a smart meter be used to monitor and control a PV system, and to what extent?
· What are the technical requirements for integrating inverters and smart meters, and what codes, standards and reference designs must be developed?

Objective 4 - Determine if capacity firming and advanced pricing signals will influence the energy usage behaviors of customers.
· Do the customers who have capacity firming capability (energy storage) behave differently than those who do not?
· Do the customers with the RES behave differently than those with CES?
· How does energy storage impact the customer’s ability/desire to respond to pricing signals?


Product Guidelines:
For complete product guidelines, refer to Section 5 in the Terms and Conditions.

Task 1 Administration

Task 1.1 Attend Kick-off Meeting 

The goal of this task is to establish the lines of communication and procedures for implementing this Agreement.

The Recipient shall:
· Attend a “Kick-Off” meeting with the Commission Project Manager, the Grants Officer, and a representative of the Accounting Office.  The Recipient shall bring its Project Manager, Agreement Administrator, Accounting Officer, and others designated by the Commission Project Manager to this meeting.  The administrative and technical aspects of this Agreement will be discussed at the meeting. Prior to the kick-off meeting, the Commission Project Manager will provide an agenda to all potential meeting participants.

The administrative portion of the meeting shall include, but not be limited to, the following:
1. Discussion of the terms and conditions of the Agreement
1. Discussion of Critical Project Review (Task 1.2)
1. Match fund documentation (Task 1.6)
1. Permit documentation (Task 1.7)

The technical portion of the meeting shall include, but not be limited to, the following:
1. The Commission Project Manager’s expectations for accomplishing tasks described in the Scope of Work
1. An updated Schedule of Products
1. Discussion of Progress Reports (Task 1.4)
1. Discussion of Technical Products (Product Guidelines located in Section 5 of the Terms and Conditions)
1. Discussion of the Final Report (Task 1.5)

The Commission Project Manager shall designate the date and location of this meeting.

Recipient Products:
· Updated Schedule of Products (no draft)
· Updated List of Match Funds(no draft) 
· Updated List of Permits (no draft) 

Commission Project Manager Product:
· Kick-Off Meeting Agenda (no draft)


Task 1.2 Critical Project Review (CPR) Meetings

The goal of this task is to determine if the project should continue to receive Energy Commission funding to complete this Agreement and to identify any needed modifications to the tasks, products, schedule or budget.

CPRs provide the opportunity for frank discussions between the Energy Commission and the Recipient.  CPRs generally take place at key, predetermined points in the Agreement, as determined by the Commission Project Manager and as shown in the Technical Task List above. However, the Commission Project Manager may schedule additional CPRs as necessary, and any additional costs will be borne by the Recipient.

Participants include the Commission Project Manager and the Recipient and may include the Commission Grants Officer, the Public Interest Energy Research (PIER) Program Team Lead, other Energy Commission staff and Management as well as other individuals selected by the Commission Project Manager to provide support to the Energy Commission.

If the United States Department of Energy (DOE) is conducting similar meetings, the Recipient shall notify and invite the Commission project manager to participate, either by teleconference or by actual meeting attendance. The DOE required meetings can be used in place of the Commission’s CPR meetings, at the discretion of the Commission Project Manager. 

The Commission Project Manager shall:
1. Determine the location, date, and time of each CPR meeting with the Recipient. These meetings generally take place at the Energy Commission, but they may take place at another location.
1. Send the Recipient the agenda and a list of expected participants in advance of each CPR.  If applicable, the agenda shall include a discussion on both match funding and permits.
1. Conduct and make a record of each CPR meeting.  One of the outcomes of this meeting will be a schedule for providing the written determination described below.
1. Determine whether to continue the project, and if continuing, whether or not modifications are needed to the tasks, schedule, products, and/or budget for the remainder of the Agreement.  Modifications to the Agreement may require a formal amendment (please see the Terms and Conditions). If the Commission Project Manager concludes that satisfactory progress is not being made, this conclusion will be referred to the Energy Commission’s Research, Development and Demonstration (RD&D) Policy Committee for its concurrence.
1. Provide the Recipient with a written determination in accordance with the schedule. The written response may include a requirement for the Recipient to revise one or more product(s) that were included in the CPR.  

The Recipient shall:
1. Prepare a CPR Report for each CPR that discusses the progress of the Agreement toward achieving its goals and objectives.  This report shall include recommendations and conclusions regarding continued work of the projects.  This report shall be submitted along with any other products identified in this scope of work.  The Recipient shall submit these documents to the Commission Project Manager and any other designated reviewers at least 15 working days in advance of each CPR meeting.
1. Present the required information at each CPR meeting and participate in a discussion about the Agreement.
1. Recipient will provide copies of any DOE correspondence (emails, reports, letters, etc.) that relate to the project status. This includes copies of project performance reviews on Recipient work and summaries and results of project review meetings with DOE.

Commission Project Manager Products:
1. Agenda and a list of expected participants (no draft)
1. Schedule for written determination (no draft)
1. Written determination (no draft)

Recipient Product:
· CPR Report(s) (no draft)
· DOE correspondence and reporting (no draft)

Task 1.3 Final Meeting

The goal of this task is to closeout this Agreement. If DOE is conducting a similar final meeting, the Recipient shall notify and invite the Commission Project Manager to participate, either by teleconference or by actual meeting attendance. The DOE required meeting can be used in place of the Commission’s final meeting, at the discretion of the Commission Project Manager. However, all items listed in this task will need to be covered in the meeting. 

The Recipient shall:
1. Meet with Energy Commission staff to present the findings, conclusions, and recommendations.  The final meeting must be completed during the closeout of this Agreement.

This meeting will be attended by, at a minimum, the Recipient, the Commission Grants Office Officer, and the Commission Project Manager.  The technical and administrative aspects of Agreement closeout will be discussed at the meeting, which may be two separate meetings at the discretion of the Commission Project Manager.

The technical portion of the meeting shall present an assessment of the degree to which project and task goals and objectives were achieved, findings, conclusions, recommended next steps (if any) for the Agreement, and recommendations for improvements. The Commission Project Manager will determine the appropriate meeting participants.

The administrative portion of the meeting shall be a discussion with the Commission Project Manager and the Grants Officer about the following Agreement closeout items:
1. What to do with any equipment purchased with Energy Commission funds (Options)
1. Energy Commission’s request for specific “generated” data (not already provided in Agreement products)
1. Need to document Recipient’s disclosure of “subject inventions” developed under the Agreement
1. “Surviving” Agreement provisions, such as repayment provisions and confidential Products
1. Final invoicing and release of retention
1. Prepare a schedule for completing the closeout activities for this Agreement.
1. Copies of all correspondence and reports discussing DOE’s findings on the project, and future disposition of the project, if applicable. When directed by the Commission project manager, recipient will provide copies of any DOE correspondence (emails, reports, letters, etc.) that relate to project performance.


Products:
· Written documentation of meeting agreements (no draft)
· Schedule for completing closeout activities (no draft)
· DOE correspondence on project findings and results (no draft)

Task 1.4 Quarterly Progress Reports

The goal of this task is to periodically verify that satisfactory and continued progress is made towards achieving the research objectives of this Agreement on time and within budget.

The objectives of this task are to summarize activities performed during the reporting period, to identify activities planned for the next reporting period, to identify issues that may affect performance and expenditures, and to form the basis for determining whether invoices are consistent with work performed.

With Commission Project Manager approval, the Recipient can submit a DOE Progress Report in lieu of the required Commission report if contains the information listed in Attachment 1 of the Terms and Conditions.

The Recipient shall:
1. Prepare Quarterly Progress Reports which summarize all Agreement activities conducted by the Recipient for the reporting period, including an assessment of the ability to complete the Agreement within the current budget and any anticipated cost overruns.  Each progress report is due to the Commission Project Manager within 10 days of the end of the reporting period. The recommended specifications for each progress report are contained in Exhibit A, Attachment A-2.
1. Unless otherwise directed by the Commission project manager, each Progress Report must contain any reports made to DOE, including summaries of meetings with DOE, as it relates to the project outcome and performance. Include names and contacts of DOE representatives.

Product:
· Quarterly Progress Reports (no draft) 
· Copies of DOE reporting and meeting summaries (no draft)

Task 1.5 Final Report

The goal of the Final Report is to assess the project’s success in achieving its goals and objectives, advancing science and technology, and providing energy-related and other benefits to California.

The final report shall describe the following at a minimum: a) original purpose, approach, activities performed, results and conclusions of the work done under this Agreement; b)  how the project advanced science and technology to the benefit of California’s ratepayers and the barriers overcome; c) assessment of the success of the project as measured by the degree to which goals and objectives were achieved; d) how the project supported California’s economic recovery  in the near term and number of jobs created or sustained;  e) how the project results will be used by California industry, markets and others; f) projected cost reduction impact and other benefits resulting from the project;  g)  discuss the project budget, including the total project cost and all the funding partners and their cost share; h) discuss how the  Energy Commission  funding  was spent on the project, including any unique products and benefits; i) observations, conclusions and recommendations for further RD&D projects and improvements to the PIER project management process.


If a final report is required by DOE, the Recipient will include a copy of it along with the Energy Commission’s final report requirements.  In addition, the Recipient shall submit the draft final DOE report to the Energy Commission for review at the same time it submits it to DOE.  


The Final Report shall be a public document.  If the Recipient has obtained confidential status from the Energy Commission and will be preparing a confidential version of the Final Report as well, the Recipient shall perform the following activities for both the public and confidential versions of the Final Report.

The Recipient shall:
1. Provide a draft copy of the Final Report including a copy of the draft submitted to the DOE in response to the American Recovery and Reinvestment Act Funding Opportunity Notice for which an award was received. The Final Report must be completed on or before the end of the Agreement Term.
1. Submit written correspondence from DOE regarding acceptance of the final report.

Products:
· Draft Final Report, including a copy of the draft report submitted to DOE
· Final Report, including a copy of the final report submitted to DOE
· Written correspondence from DOE regarding acceptance of final report (no draft) 

Task 1.6 Identify and Obtain Matching Funds

The goal of this task is to ensure that the match funds planned for this Agreement are obtained for and applied to this Agreement during the term of this Agreement.

The costs to obtain and document match fund commitments are not reimbursable through this Agreement. Although the PIER budget for this task will be zero dollars, the Recipient may utilize match funds for this task. Match funds shall be spent concurrently or in advance of PIER funds for each task during the term of this Agreement. Match funds must be identified in writing and the associated commitments obtained before the Recipient can incur any costs for which the Recipient will request reimbursement. 

The Recipient shall:
· Prepare a letter documenting the match funding committed to this Agreement and submit it to the Commission Project Manager at least 2 working days prior to the kick-off meeting. The letter needs to identify the following at a minimum:
0. Amount of each cash match fund, its source, including a contact name, address and telephone number and the task(s) to which the match funds will be applied.
0. Amount of each in-kind contribution, a description, documented market or book value, and its source, including a contact name, address and telephone number and the task(s) to which the match funds will be applied.  If the in-kind contribution is equipment or other tangible or real property, the Recipient shall identify its owner and provide a contact name, address and telephone number, and the address where the property is located.
1. Provide a copy of the letter of commitment from an authorized representative of each source of cash match funding or in-kind contributions that these funds or contributions have been secured.
1. Discuss match funds and the implications to the Agreement if they are reduced or not obtained as committed, at the kick-off meeting. If applicable, match funds will be included as a line item in the progress reports and will be a topic at CPR meetings.
1. Provide the appropriate information to the Commission Project Manager if during the course of the Agreement additional match funds are received.
1. Notify the Commission Project Manager within 10 days if during the course of the Agreement existing match funds are reduced. Reduction in match funds must be approved through a formal amendment to the Agreement and may trigger an additional CPR.

Products:
1. A letter regarding match funds (no draft)
1. Copy(ies) of each match fund commitment letter(s) (no draft)
1. Letter(s) for new match funds (if applicable) (no draft)
1. Letter that match funds were reduced (if applicable) (no draft)

Task 1.7 Identify and Obtain Required Permits

The goal of this task is to obtain all permits required for work completed under this Agreement in advance of the date they are needed to keep the Agreement schedule on track. 

Permit costs and the expenses associated with obtaining permits are not reimbursable under this Agreement.  Although the PIER budget for this task will be zero dollars, the Recipient shall budget match funds for any expected expenditures associated with obtaining permits.  Permits must be identified in writing and obtained before the Recipient can make any expenditures for which a permit is required.

The Recipient shall:
1. Prepare a letter documenting the permits required to conduct this Agreement and submit it to the Commission Project Manager at least 2 working days prior to the kick-off meeting. If there are no permits required at the start of this Agreement, then state such in the letter. If it is known at the beginning of the Agreement that permits will be required during the course of the Agreement, provide in the letter:
· A list of the permits that identifies the:
· Type of permit
· Name, address and telephone number of the permitting jurisdictions 
· or lead agencies
· The schedule the Recipient will follow in applying for and obtaining these permits.
1. Discuss the list of permits and the schedule for obtaining them at the kick-off meeting and develop a timetable for submitting the updated list, schedule and the copies of the permits.  The implications to the Agreement if the permits are not obtained in a timely fashion or are denied will also be discussed.  If applicable, permits will be included as a line item in the Progress Reports and will be a topic at CPR meetings.
1. If during the course of the Agreement additional permits become necessary, provide the appropriate information on each permit and an updated schedule to the Commission Project Manager.
1. As permits are obtained, send a copy of each approved permit to the Commission Project Manager.
1. If during the course of the Agreement permits are not obtained on time or are denied, notify the Commission Project Manager within 10 days.  Either of these events may trigger an additional CPR.

Products:
1. Letter documenting the permits or stating that no permits are required (no draft)
1. A copy of each approved permit (if applicable) (no draft)
1. Updated list of permits as they change during the term of the Agreement (if applicable) (no draft)
1. Updated schedule for acquiring permits as changes occur during the term of the Agreement (if applicable) (no draft)


TECHNICAL TASKS

The recipient will deploy energy storage in two configurations. RES systems will be connected behind the meter at customer homes and sized to integrate with one home’s PV output and load. CES systems will be connected to pad-mounted transformers on distribution feeders, and will be sized to work with the group of homes fed by each transformer. A control group without energy storage will also be included in the project. Each of the groups will include 15 residential customers who have rooftop PV integrated into the construction of their homes. Each customer will also be part of the recipient’s AMI rollout. The following are some technical details of the three groups to be tested as part of the project.

The overall high level goals of the technical tasks are to:

· Understand how the integration of energy storage could enhance the value of distributed PV resources within the community.

· Determine if the addition of energy storage could add value for the utility.

· Determine how to leverage the recipient’s AMI investment to manage a distributed PV/energy storage resource.

· Determine if capacity firming and advanced pricing signals will influence the energy usage behaviors of customers.


TASK 2 – TECHNOLOGY INSTALLATION AND INTEGRATION

[bookmark: _Toc236755587]Task 2.1 – Equipment Procurement and Installation

The goal of this task is to procure and install all equipment necessary for successful completion of the project. Specifically, the recipient and subcontractors will specify, source, and install three (3) CES systems and fifteen (15) RES systems. In addition, subcontractors will work with the recipient, to identify the ideal locations for three (3) optical distribution monitoring systems (ODMS), which serve to measure the aggregated load at the point of measurement. The data from these sensors, in concert with the recipient’s existing AMI meter data, and data from either CES or RES will facilitate advance system-wide analytics in addition to control and test group isolated analytics; thereby enabling measurement and verification of all proposed smart grid strategies and methodologies to be implemented as part of this project. Once installed, this equipment will enable the recipient to successfully address each of the stated objectives.

The Recipient shall:
Specify and source CES and RES units.
Source ODMS units.
Perform incoming test and evaluation (i.e. certification) of all hardware.
Prepare hardware specifications documents.
Prepare pre-Installation unit certification reports for all field deployable units.
Install ODMS units at predetermined locations.
Install CES units near secondary transformers.
Install RES units at the customer’s premise.
Prepare post-installation unit diagnostic reports for all field deployed units.
Perform on-site diagnostics to verify that units are operating within specification.

Products:
Hardware specifications documents 
Pre-Installation unit certification reports for all field deployable units
Post-Installation unit diagnostic reports for all field deployed units

[bookmark: _Toc236755588]Task 2.2 – Systems Integration   

The goals of this task are to integrate CES, RES, ODMS, and all customer premise equipment into the recipient’s current back office enterprise software system using The GridPoint Platform™; thereby enabling real-time visualization and control of all assets. This task is critical to enable the recipient to meet the proposed pilot objectives.
The integration effort consists of both hardware and software integration. With respect to software integration, the recipient will work with subcontractors in the specification of the system level interfaces to develop the necessary scripts, drivers, and/or protocols that ensure proper integration.

This process is very well defined due to the fact that the GridPoint Platform™ architecture is a services-oriented, enterprise-class software system. The system has been designed to conform to the following design principles:

Extensible – Supports new standards, technologies, protocols, etc. through a pluggable architecture.
Modular – Utility customers may use all of GridPoint’s applications and devices, or may substitute their own or those of their preferred vendors.
Standards-based – The platform uses standards-based technologies.
Scalable – Both horizontally and vertically scalable to support 1,000s to 100,000s of end points.

The Unit Controller Software (UCS) is a suite of applications and drivers that run on the GridPoint Energy Manager (GEM) and GridPoint Connect and Protect appliances. 

With respect to hardware, GridPoint’s GEM will be used in every premise to facilitate integration of hardware at the residential level. The GEM consists of a single-board computer that runs the Windows operating system and that provides basic support for input/output, storage, communications, and other services. On top of this operating system, the UCS provides device support by way of a driver layer.

With respect to renewable integration, such as the existing premise level PV, this is a core component of many of the agreement activities and the recipients currently working with all third party vendors involved in this project to facilitate integration of their hardware into the GridPoint platform.

The Recipient shall:
Prepare software specifications documents. 
Prepare interface specification documents.
Develop and implement an operational utility portal.	Comment by mrawson: The utility and consumer portal are web services and applications that will be developed and made available to SMUD’s distribution system operators and SMUD customers.	Comment by mmoultry: Please briefly describe the portal.
Develop and implement an operational consumer portal.	Comment by mmoultry: Same comment as above.	Comment by mrawson: The utility and consumer portal are web services and applications that will be developed and made available to SMUD’s distribution system operators and SMUD customers.

Note: The utility portal is a web service and application that will allow SMUD distribution system operators to monitor and manage/control the CES and RES devices. The consumer portal is a web service and application that will allow SMUD customers to monitor the status of the RES devices.
Integrate GridPoint’s GEM with the RES Inverter.
Integrate the inverter with the consumers’ existing PV.
Integrate the PV and battery information into the GridPoint platform.

Products:
Software specifications documents 
Interface specification documents
Operational utility portal
Operational consumer portal

[bookmark: _Toc236755589]Task 2.3 – PV/Storage Monitoring

The goal of this task is to provision the data packets so that they contain all pertinent information necessary to address the proposed objectives. Specifically, it is envisioned that there will be three (3) data packets: 1) the ODMS packet, 2) the CES packet, and 3) the RES packet. There are in excess of 60 RES/CES parameters available to support device analytics and command and control of all distributed energy resources. GridPoint will work with the other project partners to define the data packet requirements, including the frequency requirements for each data packet.

The Recipient shall:
Define sample specification of the data packets.
Prepare a data packet specification document.
Define the provisioning of the data packets.
Provision the data packets.

Products:
Data packet specification document

TASK 3 – MONITORING AND DATA ANALYSIS

Task 3.1 – Distribution Feeder Monitoring

The goal of this task is to monitor the distribution feeder and the substation during this demonstration. The recipient will provide monitoring and data collection services for the project. The subcontractor will provide ongoing performance monitoring services. These services have been provided since early 2008, and will continue through the end of this project. This will help examine the potential impacts that PV and energy storage may have on real-world distribution feeders when present in high penetrations.

The Recipient shall:
· Monitor and collect data from the substation serving Anatolia III, a community within SMUD’s service territory. 
· Monitor and collect data from selected distribution transformers found in the community.
· Monitor and collect data from selected individual homes.

Products:
· None	Comment by mrawson: We will not be providing data, just defining what data will be collected for analysis.

[bookmark: _Toc236755592]Task 3.2 – Data Collection and Preparation

The goal of this task is to analyze the distribution impacts of the PV and energy storage systems on the Anatolia distribution feeder.

The Recipient shall:
· Analyze distribution system impacts of SolarSmartSM Home communities compared to comparable Title-24 compliant new home communities built in the recipient’s service territory.
· Analyze distribution system impacts of high-penetration grid-integrated PV systems.
· Analyze if inverter power is significantly limited by utility distribution operating voltage. 
· Determine whether an intermittent-cloud problem exists and the conditions under which it could become critical.
· Prepare a Feeder Impact Assessment Report that includes an assessment of the
impact of PV/energy storage on feeders.
· Prepare monitoring data from distribution system, storage devices and PV production for subsequent analysis in Task 4.5.	Comment by mmoultry: What type of data?

Products:
· Feeder Impact Assessment Report

[bookmark: _Toc236755593]Task 4 – BUSINESS ANALYSIS AND RECOMMENDATIONS
[bookmark: _Toc236755594]
Task 4.1 – PV/Storage Benefits Framework

The goal of this task is to determine what benefits may be possible to achieve for customers and the recipient through integration of RES and CES with existing distributed PV in Anatolia.

The Recipient shall:
Develop a framework for assessing benefits of PV integrated with RES and CES for customers and the recipient. The framework will include a means for examining how the location and size of the energy storage affects the ability of the utility to manage the resource. It will also include potential planning and operational scenarios that the recipient may wish to evaluate.
Coordinate with subcontractors to ensure that the monitoring is producing information that can be incorporated into the framework to evaluate benefits.
Prepare a PV/Storage Benefit Assessment Report to summarize the framework for assessing the benefits of PV and storage.

Products:
PV/Storage Benefit Assessment Report

Task 4.2 – Operating Scenario Specification
The purpose of this task is to lay out the various conditions and operations that the recipient wants to demonstrate. These will be designed to create realistic scenarios in which the recipient and its participating customers can observe the capability that RES and CES could support. Examples could include: minimizing customer energy cost; enhancing service reliability; or proving short-term capacity support for grid operations.

The Recipient shall:
Select the 3-5 most interesting operating scenarios.
Develop the operating and testing protocols with which to observe the scenarios.
Prepare a Testing and Monitoring Plan that covers each of the operating scenarios.

Products:
Testing and Monitoring Plan 

Task 4.3 – Advanced Pricing Approaches
The purpose of this task is to examine the potential pricing models that could be supported based on the functional capabilities that RES and CES would create when integrated with PV and smart metering. The recipient will select a pricing model for each of the three customer groups, and work with its AMI and customer service teams to implement the pricing models for the duration of the demonstration.

The Recipient shall:
Identify pricing models that may include energy and capacity components, critical peak pricing/rebates, or other novel structures that could take advantage of a “firmed” PV resource.
Select a pricing model for the RES Group, the CES Group and the Control Group. 
Develop a Pricing Model Implementation Plan for the demonstration period.

Products:
Pricing models for the RES, CEC, and Control customer groups
Pricing Model Implementation Plan

Task 4.4 – Advanced Pricing Workshop
The purpose of this task is to work with the recipient’s staff to select the pricing approaches to be applied to the RES, CES and Control group customers.

The Recipient shall:
Conduct an advanced pricing workshop with all project partners.
Coordinate with subcontractors to prepare the meeting agenda and compile associated materials including presentations prior to the workshop.
Coordinate with subcontractors to record meeting minutes and distribute them to the project team following the meeting.

Products:
· Workshop Agenda
· Copies of Workshop Presentations
· Workshop Minutes

Task 4.5 – Data Analysis
The purpose of this task is to analyze data as it is generated from the demonstration. 

The Recipient shall:
Assess the degree of variability of PV output within a community or distribution feeder, and what the potential operating impact is for the utility.
Analyze demonstration results to answer the following questions:
Does the location of energy storage significantly change its ability to “firm” customer load and distributed PV capacity?
How much storage is necessary to accomplish the desired PV and load firming effects?
Can an integrated PV/energy storage system provide service reliability benefits for customers?
Examine impacts of pricing schemes.
Prepare a Data Analysis Output Report to outline results of data analysis.

Products:
Data Analysis Output Report

Task 4.6 – PV/Smart Meter Functional Specifications
The goal of this task is to identify key functional requirements for the interface between PV inverters and smart meters. This may include examining critical use cases, technologies, required codes, standards, protocols and reference designs required for the High Penetration PV demonstration. This will help answer questions related to how a smart meter is used to monitor and control a PV system.  It will also help to address the challenges associated with using AMI for managing PV.

The Recipient shall:
Examine critical use cases, technologies, codes, standards and protocols that could be part of a functional specification for interfacing PV and smart meters.
Research existing and emerging technologies that will serve as key building blocks and systems to enable smart meter functionality. 
Develop a Straw Man Functional Specification Diagram for the PV/smart meter interface.

Products:
· Straw Man Functional Specification Diagram

Task 4.7 – PV, Storage and AMI Strategies Refinement
The purpose of this task is to finalize the technology strategy that the High Penetration Solar demonstration will use and agree on a set of recommendations with the project team on how to support ongoing and future research and demonstration initiatives.

The Recipient shall:
Review existing technology strategies for the High Penetration Solar demonstration.
Make recommendations on modifications based on key findings from the project as input for the final report.
Prepare a Strategy Update Recommendations Memo to briefly describe key recommendations.

Products:
· Strategy Update Recommendations Memo

Task 4.8 – Deployment, Business and Operation Scenarios
The purpose of this task is to examine the business and operational issues for different technology deployment scenarios. The output from the demonstration will help the recipient and other utilities understand the technological options available in a high PV penetration scenario.

The Recipient shall:
Review the results from the demonstration, including how RES and CES performed in creating benefits for customers and the recipient.
Examine the ownership and business model options for energy storage based on these benefits.
Review the business model options with the recipient’s staff.
Prepare a Business Model Summary Report which includes:
· An analysis of business model options
· Potential value tradeoffs

Products:
· Business Model Summary Report 

Task 5 – RES AND CES PLANNING AND DECOMMISSIONING
The purpose of this task is to remove CES and RES equipment and restore locations to pre-installation condition.

The Recipient shall:
Remove CES unit and restore property to pre-installation condition.  A determination with the DOE on equipment disposition or re-provision will be made at the close of the project.
Remove RES unit and restore property to pre-installation condition.  A determination with the DOE on equipment disposition or re-provision will be made at the close of the project.
Prepare an Equipment Disposition Report to describe all storage removal activities.

Products:
· Equipment Disposition Report
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